


2012 4ded) ¢ 1 2l ¢ 36 Aaal) ¢ 48) al) 4 hand) Al Adaal)

ISSN 1609-5693
A8 el g ) dlal) dlsl
2012 ¢1 22211 (36 alall

shs Al — (g bl ol IS Lyl dale Alse

Z\ﬁ . . .

1985 Adual 324 33ty Axila o) A0Sl B 1) B

i



2012 el ¢ 1 a3l ¢ 36 Aaal) ¢ A8) ol 4y land) dplal) Adanal)

e N sa dana ]z adl) AL G
Olsle Juald el 1At e
Cudalll e ol ) Gl B2 ) s oadl) i S

i Al Al slas|
Gy Cangdglle 2]
Ui"&’,)‘“ Q gana )SL.CI: .J.i

4 LEiay) dagd)

Loyl ve Je g 3) -]
O skl 5 pma skl o) -2
Sxe el laai 01 3
e anld 3] 58 3 -4
plall ails jilae 21 -5
il g le Juadd 2 -6
Osle B deas ) T
L.SJ‘}“’ AW ue Sle ) -8
e gl xe 2) 9
Sxe la 2 2} 210
oibed g dlee ) 11
dlue aniel o) -2

mtﬂtm@tw\mscsﬁu@hu&u}m&\mﬂ\

e aoS e jas e
: AL & S S e il )
L“;Jf— Juald 2 P
90 e (S
&8 3 Cada L g SN Aalia 480 jal) 4 ) Adal) el 35 ) piial) & gad ¢
¢ el lal) 418
http://covm.uobaghdad.edu.iq



http://covm.uobaghdad.edu.iq/
http://covm.uobaghdad.edu.iq/

2012 el ¢ 1 a3l ¢ 36 Aaal) ¢ A8) ol 4y land) dplal) Adanal)

Gl ghaal)

daial) ¢yganl)

7Rl S yal il ggd) o)) il Aelil) 210 & FMLD ) Ao Dl aad) (o e Alal) il
7-1 Gl b s lkuay)
a0 A Aauly g ad ) Juad 8 5 sl LS A S
14- 8 kg Adyaa B Ll g Aaal) Saall B A3 (alil) Gl el gl 5 ) pandudill sl
3ol 8 jaa Ciliall ae g (Al bl (5 gU& daa) grw g g L) mlla (38 Sk
Al S daal Adlaad) g 4 gall adil ) (pa 238 gai B Aaal) Jadll Jue Balal 4 gaall AleLal)

24 -15 =T . e
4daall éJLQ JAM‘_!.\D
adil gl gai o clilbdll pard dgasll ¢ dulall Claliiuall 4l g dpand) dadladl) anls
32- 25 St VA e A g Sral) A pall
) SLE glise olia
42 -33 bbbl Alaal) Aas g5 dland arg b Ll dpda o Al g
o) (g gy auild 98392 L g g Elld Ly alad) g eaie cullds Algl
\ Sady Al ddaail) cilbaaa 8 Gl plal 4y pugdail) ) olSl) BoliS Ao jigall Jal gadl Glany Ay
49 -43 ¢

e Al s, g s g ad




2012 el ¢ 1 a3l ¢ 36 Aaal) ¢ A8) ol 4y land) dplal) Adanal)

) pa ) A e A da ) Al
ISSN:1609-5693
Ofialall jddl) Cilagdas

- ol Aadla - okl Gl S e aal duale Alaa ) al) A planl) dulal) dsdll ) Yl
Y ¢ gl ol (paalue Caliday 38Nl 3 Al 5 Alua¥) Cusadl i Alnall Jiad () al
o yad) oIl 5 psieal) OV 5 il DLl ¢ A pall YAy ¢ sl agle ¢ ) gl
A sV
ol oy 5 Ll (5 AT Alaa (5l (8 all U 1 5 38 oSV ) il sl Cand) b ity (Ll
Al & S G Calill g Vg ol I ruays puall Ll o J8 (abaid¥) (553 (e anl
Gl il )
bl IS A8 all Ay yla) Zudall Alaall a3 A A0 S () Gialdll 8 (e Sand) a0y (WIS
Ja B Al ) Gl e st A Lsmuae Alaall (8 sy 5wl Ll dloiy daals -5 skl
i ST (e 4288 Uy (all (g5 pde 5 Aused iie e (Dl (e A Aske a5l JWSE) 2
« (iragijvm@yah00.com) s A1 2 ll JA (e Gl apai 5) ¢ 2 U ALE ye Sl yia
o paf Slo dlasinay auill aay Jaaall Ciadl e it Gaalll asly eVl danil 2y
Loabees el (83 sS3all dil) o g ) (Al L inas(CD)
Jslaall ey 8 Loy 33 580 Slileays (( Microsoft Word 2007 )) pUai 33y Casall auday —:lagl
<8 < Times New Roman ¢ 58 bas aabay 5 A4 ansn (55 e | jaliadll g JIYN
Aadiall Jid las s ciladiall 4 55 (Jshall) a4 x (G all) aw] 5 gkl dilae alagl ¢ 555 Cand)

Ui g de phdie Janll lSa 5 Gaialdl/Callll al 5 4 50801 5 A ) el Gl ) g0 S
212 slel e ga 5 e I3 Canall i vie Aliaiia 485 8 (SN 2 5l Dilise pd ) ) Jlady)
Ompalad) Gaa siall 8 o Conall i 22y 45 50S5Y) 5 A el LAY 8 (piallly L) Sl 0 i
GOSNV (qoall () siall bad AUl Cladadll s waday 5 Gaalill 8 (e masadll Gl Ju
wgile (12) pans daaly IS das gl sie 453 Gale (14) pans Gislll/aall) aul 453 (16) Bale
& ) e s yig (12) gale Gnl (e o Gl g dadiall Lo s (14) Gale 45l (g slial) L
Al jpall —diske ) a5 Al
tel WS dae Al G sliadl G aal 5 Sl ddlie Jualdy Caaall ol 88 aplasi sLuald
o) Gl aud aa) gl Jealis Leadti T gl) 8 Gandl) o gie e V) dadiall (g gias 1) gial)
Jsanall cailell o 55 Js¥T Canlall g SSIY) 2 5l) ) i 5 aglaslie 5 cpfialil
ClalimiuY) 5 il g Joall 48 jha (g 3 puaitay danial 55 S8 (s 4l 200 o 2 Y AaDAd)
A all Aadlal) ey B 3IKY) AR S o) S5 (g Usina alidsV) o plasY) SY &S
Ladlall aiads 45Ky Aadll 4 Sl Gisaall dually (Sallyy A ) A2l 4 iSall &gl
(Keywords) 4uabidall LI 4 5IK0Y)
o A Canglly Apanll Cllaslaall 4 2% Candl g gm gal palell Adlal) jeaida Joiki :Aadial
Sl (5 al ala
Phan ¥l il Sy il L8 allally (5 il Gl sy Jantiaads s Aubially Ul pal)
Lilaa) Cladlall s &l peaiiall s 3 gyl oty llall Julad 8 Aleatoadl dilaa) 48
) el acizall
e Al 5 e lae Al Gla gyl g Jghaadl s ISV a3 o a8y (2 e (AdBU) g geilsdl)
Lalal) LY ) L 5 nll (i (B Waag s s iy ediaal) (e Cilashaall Bale) aie
AU Al b pealiie JSy lalinu) SN s jaliaes lgaed pa lgiddlia g milill
0583y Gl (e (B Wy dualud canes QB YL JEY) 5 Jolasdl () Ly JSEY) g Jglaadl
JEY) ¢ 43S Jglaall pum g5 5 48 )5l luld JSAN 5 Jandl ana 2 50Y 5 dasial g oy 5060
Lol Canan Ry il &8 el aay &) AES Al cillaladiall ¢ A8LS



mailto:iraqijvm@yahoo.com

2012 4t ¢ 1 aad) ¢ 36 Aaall ¢ Ad) al) 4y andl Ldal) Alaal)
| ganlus (ol (alasY) 5 dalall 5 ALl Cilae Lusall Caadd 315 sailosall Cilgal) S 5 palll) 5 ,SA)
OEalS agal o) oy ol g Canll

;J.AL«A.J‘
ST aga g die 5 jaadd) 83 Gua Julud s 218 )Y) Aol 5o il (e B jabeaddl s LT 5
Sy (SUPerserinl ¢ i ol JSo gy sabaall a3l Judul) (385 2B Y1 5 a5 sae (e
Aallad) ) cilaadad ¢ha 5 WS dpaladl s (4 glie illadls
o DBl Gmk Gadl Gl bl sels Judud oy S0 Gl Al B dlad) i o
ALY wie AU Gun¥) adiad s (pfialll dlagll iy el
¢ Sy IV dand e (V) Cagyall & (alll) Calll Al anl) S Al Haaddl S 1)
dadiall a8 5ol alaalle Lale aiall 5 2lall Slaiah sl anlde Gl () sie ¢ Ga 8y did)
-l

Williams, JC. (1997). Antiparasitic treament, current status and future. Vet.

Parasitol., 127:61-77.

Ll ¢ S5 SV an) (e (Y1 Cagyall &5 (cuilll) Calgall Ha¥) an¥i ;LIS jacadl IS 1)
(b Gladiall a8y 5 il pla e il & ¢ daplall ¢ QUK l sie ¢ a8
Ingrkam, JL. and Ingrahan, CA. (2000). Introduction. In: Text of Microbiology.
2" ed. Anstratia, Brooks Co. Thompson Learning, Pp:55.

daadll () sie ¢ G s (Al g il sl elansd sl Calgall and S5 QLS (10 Dl jaaall S 131 L
5 o8l dga 5l OSa ¢ aoaall ladd 5l and ¢ (Capital) S <oas lag AWl JS Gl ) sie
;e Aniial) L
Andersen, RM. (1998). Epidemiology of parasitic infections. In: Topley and
Wilsons Infections. Collier, L. ; Balows, A. and Jassman, M. (Eds.), Vol. 5, 9" ed.
Arnold a Member of the Hodder Group, London, Pp: 39 — 55.
- dtm LA&LASQESS::\J}.\SJ‘\A})E\ ‘5‘ ).\LALAML»JJJ..AA]\ uls \Ai
S AL ol sie ¢ (G o Al U 5 V) a5 ds gl 5 ALyl Coalial A )
Aadeall 85 daalall G ¢ da 5 Y]
Kashifalkitaa, HF. (2008). Effect of bromocriptine and dexamethasone
administration on semen characteristics and certain hormones in local male goats.
PhD Thesis, College of Veterinary Medicine, University of Baghdad, Pp:87 — 105.

OF Sl A S5tV g 2002 A 2y 3 pdida JEY) o ilaal) il (58 @) g 1A
baall (2 %10

100000 2l i) ) sal ads aay 5 Cpasiall 33l 0 (e Led gy Lol day Cpad) i Ll
131 5l 50000 ) e buse Sl da Hay Caald) IS )l 75000 ) 3l da )y Caaldll (IS 13l
¥l 8 e 5 Canll A agilend a5 cpdl) il U8 (e debiss a5l Gede A aalill OIS
5 IS (g sat dadia S e L 15000 bl s (dada 12) Gl &w e aad) o o Sl
Oste 5S)

481 ) 4 phasad) Al Alall g a5 4 )5 S
28061 . o= g S/ gaghall 3y iSa — (5 skl adall 4408 — Ay palall — dlany — (3) 2l
http://covm.uobaghdad.edu.ig s sl cdall 4418 — ey dxals

iragijvm@yaho00.com  alaay palall i S a5
Tel: (+964) — 07400187917


http://covm.uobaghdad.edu.iq/

2012¢ 7—1:(1) 36 481l &y jlas) dpdal) Alal)

Ol Al o) A F M.D ) Ae Dl aad) g s ALl 8l
Gl A slhal) mdlil) 38 pal il sl
Frae dawly o @y g Frdaad Gl ¢l il ¢ K8 a8 gl
— g aa) 55 Cileaad Aalal) AS 530 _ elihaa¥) il S k% dlaiy dadls — (5 el (alall A0S *
RSN B SEY

dLadAl)

b A S el i e ALaY) Ll A 50 5 ¢ 3l 8 e lihaaY) mdlill S 5e 8 Al all cuy ja)
Aplual) selesl) Adlise aualae A3 e (pe Hsie 3y g lillga 568 14 g gl Bl Qb an
P) Lﬁyuﬁﬁdulsua)dhuha\ﬂuh@UJ\u)@k\(3¢@\@M}3;Eﬁ\&u)ucﬁchﬁ\u&)
5oL Adlad) )l il Ala¥) ey el DA cliall dlli i (P < 0.05) wsine JSng 58
Y e saaall () LS ¢ Admazall Gl Al jeldY) man 5 LSl A siall o il Ay el day )l JBA
LY Gl g gina 5 o) Jaad o) K1 | Alal) U8 Lele S i) i) LS ) casle 40l
s A ) (e o siall Bl men adey Ayl it | adlaall maealy (ssiall Jilul) aaa e
OAL e Al say Belil) Alle () il Aanaills (508 3 g1 ¢ Ll Lgilath 2 W) iyl g L]
Calaill Aplead¥) 5,08 6 Jidll (uindl (o jally Lial ddaad g 5ol ddgca o)) 5l 20555 5ol Ao sia
i il e (e Aalail (5 g0n d5a g pde e Db elibua¥l mlill Gl 2 Y Lealadiul xe
(SUhaY) il | o)yl Al o )aY) LSl pead) sdialida cilals

The effect of Foot and Mouth disease on reproductive
performance of Holstein bulls in Artificial Insemination
Center of Iraq

AL-Badry K 1*, IbrahimFF ** and Rajab BA **
*College of Veterinary Medicine- University of Baghdad, ** Artificial Insemination
Center - Iraq.
Accepted: 10/ 10/ 2011
Summary

This study was carried out in Artificial Insemination Center of Iraq to revealed FMD
disease effect on some seminal attributer parameters of 14 imported Holstein bulls
divided to three groups according to different reproductive efficiency (four High, five
medium and five weak). Results showed that FMD disease had significant (P < 0.05)
adverse effect on most seminal attributer parameters, mass, individual motility and
sperm concentration / ml during post disease in first of two, four, all months of high,
medium and weak semen quality bulls respectively .but semen volume didn’t influenced
significantly with this disease. So semen collection should be suspended until resume
normal fertility of sperm, after two, four month of high and medium bulls respectively,
and must be revealed weak bulls when disease happen to avoid the failure of conception
from artificial insemination and there is no economic benefit to use or keep weak bulls.
Key words: FMD, reproductive performance, Artificial Insemination, Bull.
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Summary

The relationship between the clinical singes and some of the hematological and
biochemical values in 126 cases of local breed and Shammi breed goats (from both sexes)
diagnosed as cases of malnutrition from 230 goats examined .The clinical examination
include (beside the general inspection and case history) body temperature, respiratory and
pulse rates, mucus membranes skin and coat. Examination of the blood samples included
RBCs count, Hb concentration, PCV % and values of cupper, magnesium, phosphorus, and
potassium. The results showed that the mean body temperature of these goats was lower
than in normal goats, while the respiratory and pulse rates were higher .Examination of
blood revealed decrease in the means of RBCs counts ,Hb concentration and PCV % in the
clinically diagnosed cases , and the decrease was more sever in local goats . However the
results indicated lower values of cupper, magnesium, phosphorus, and potassium in
comparison with normal values in goats. The ratio of cupper deficiency was the highest
followed by phosphorus, magnesium and potassium and the ratio of malnutrition was high
in Baghdad province. It was in Shammi breed higher than in local breed.

Key words: goat malnutrition, goat hematological and biochemical, RBCs,Hb.
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Jaa A mmol/lasebi 2l g mmol/lL s sill s mmol/l agusiiall g Mo/l culadl) < aa (3) a8 Jgaa

L paladl g (AR QR () ey iliaal) Jaal)

Gl &) B claa &) &) g g 283

Lsw | Alae | A L | Llas | Ll | Glas ‘
LAl LAl LAl
0.16a 0.07b 0.2a 0.05b | 0.24a | 0.06b | 0.27a | 0.07b adll palic
+0.01 +0.02 | £0.009 | +0.03 |x0.01| £0.01 | £0.006 | £0.04
0.99a 0.67b | 1.16a | 094b |1.26a | 0.77b | 1.24a |0.93b
+0.02 | #0.01 | +0.01 | +0.04 |+0.01| +0.05 | £0.006 | +0.07 | a gsusiial) yuaic
2.30a 1.18b | 285a | 1.94b |3.07a| 1.37b | 354a | 1.45b D5udl) paic
+0.05 +0.06 | £0.009 | +0.13 | +0.09 | £0.03 | £0.01 | £0.32
4.68a 420b | 436a | 421b |532a|537b | 566a |3.65h| aebisd aic
+008 | £0.33 | £0.08 | £0.33 | +£0.05| x0.33 | £0.01 | £0.32

(P <0.05) Juial s gima o 5 gina (38 3529 A Adlidal) g al)
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Ladall

hasall 53l (e A s 58 51 o) sadl sbaadll (5 5 Ll (pe (ol Adlall Al jall ciagiu
Lan se Lgie Ll il pall (e ) ol dsad & jid) 385 (e / a3ke 500 ¢ 375 ¢ 250 ¢ 125) (oo Aadll
A s sl Ly B8N 5l 5S Raal Al 4l A5 5 Ciliaasal) s A dll L siiall a5 ol S drual
il iy uuvummwﬁ”uwﬂ)mwwﬁe\mu A jlaa 50 A8 30 5 M gl
el e (A el Cadlat) Lisnd Y1 o Cliasisall 5 42l s siiall il ol ISV e iy
)SJ.}).UDL;\MJ\A.\)MMJ\JS\)@AMUWML&;M}J@UM};&ML\ww‘}!\wyﬁwds
sail) Loy UL i ) il e Laal 51,805 (2737 ¢ zs)m))x\_ku}y\muu)ﬂuxsj
e37)U\P‘AJ“‘—‘M}@‘W&M‘G’M‘&‘&(e 25)4;_)34%‘;\3\@\.\3‘2\@
il (e / a3de 64 €125 <8 <8) JLS MIC =¥ Jawfiad) 1€ 5ill () WL (ol il s LS (
Jolal 3ol S Gaa A sl e Sl gl 53 o) g8l Ly 8V ccibiauall ¢ A3l Gl il
Aoy i ) Gl 53l e (Ja/ aake 250 ¢ 250 ¢ 64 <32 ) 35Sl adil jall MBC (2!
/ a3l 250 ¢ 125 ¢ 16 < 8 ) MIC clasid (2 °37 ) 5, s Ay cidaia Al bW Wl (2725 ) 50 a

LA e (Ja/p2la 250 5125 ¢ 64 < 32 ) MBC 5 Jsill e (de

Ao gadl Aladl) Adlad) adi o) daa gl adfl ol | Ao Jus scilalSl) milia

Biological activity of local honey bees in growth of some gram
positive and negative bacteria

Al-MohanaA.M.G
Unit of Zoonotic Disease, College of Veterinary Medicine, AL-Qadisiya University, Iraq
Accepted:18/10/2011

Summary

The local study was targeting to investigate the biological antibacterial activity for
gradiate concentrations of a local honey bees (125,250, 375 and 500 mg/ml) were tested for
five type of bacteria, two of which are gram positive (staphylococcusaureus , streptococcus
spp.) and three of them were negative bacteria ( Esherichia coli , salmonella spp. ,
pseudomonas aeruginosa) by using agar well diffusion method and tube dilution method.

The results of agar well diffusion method showed that the bacteria of Staphylococcus
aureus and Streptococcus Spp. were the most sensitive to honey dilutions, while E.coli
,Salmonella Spp. showed moderate sensitivity . Pseudomonas aeruginosadid not show any
sensitivity. The result also showed that the temperature of incubation temperature of culture
media (25and 37 C) had a marked effect on the result of local study, outperformed of
diameters of growth inhibition in the cultures that were incubated at 25 C in most of the
result recorded.The result of the tube dilution method, Minimum Inhibition Concentration
(MIC) was ( 8, 8, 125 and 64) mg/ml for the growth of S.aureus , Streptococcus , E.coli
and salmonella respectively , while the Minimum Bactericidal Concentration (MBC) for
bacteria mentioned were (32, 64 , 250 and 250) mg/ml respectively for tubes that incubated
at 25 C while tubes which incubated at 37 C MIC recorded (8 , 8 , 125 and 250) mg/ml
while MBC were ( 32, 64, 125 and 250) mg/ml respectively.
Keywords: honey bees, biological activity, gram positive, negative bacteria
Email: Vetcol94@yahoo.com
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Summary

In This study, the bacteria Escherichia Coli, Salmonella typhimurium and Shigella
dysentarea were isolated from diarrhea in infants. Microbiological and biochemical tests
were conducted to identify these bacteria. In the Identification of bacterial Species the
API-System was used. Sensitivity test of bacterial isolates revealed high resistance to
many Antibiolics like Ampicillin, Tetracycline, Ceftazidine, Cephalothin ,VVancomycin
and Rifamipicin.
The effects of extracts of (Citrus aurantifolia ,Zingiber offienals, Glycyrrhiza glabra,
Pimpinellaanisum, Camellia ,sinessis Coffeiaarabica, Elattariacar domomum,
Cumminum cumminum, Thymus vulgaris and Trigonella foenum geoecum in inhibiting
bacteria isolated from diarrhea were studied , also indication of presence of chemical
active components in extracts was observed . The Preliminary chemical tests revealed
acidic PH of all extracts, and the best antibacterial was effect that of Citrus aurantifolie
an Icoholic extract on growth of E.coli with inhibition zone diameter 47mm.
Key words:Glycyrrhiza glabra, Pimpinella anisum, Camellia Sinesis offiecinales
Zingiber, Elettaria Cardomomum, Coffeiaarabica, Thymusvulgaris
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Histopathological Study of Some Tigris River Fish Which
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Accepted:21/11/2011.

Summary

A total of 69 fish samples were collected from three stations Tigris River namely
(Al-Zaafaraniya, Al-Tagei and Al-Shawaka) at Baghdad city, during the period from
January to December 2010). These fishes were belonging to five species which were
Barbus luteus, Carassius carassius, Chondrostoma regium, Liza abu and Silurus
triostegus. The microscopial examination revealed infection with 39 species of
ectoparasites and endoparasites including twenty one from protozoans (five ciliate
(E.cyprini, E.dogieli, E.spherica, T.domerguei, T.nigra) and sixteen sporozoa
(C.bychowski, Myxidium monstrasum, M.pfeifferi, M.rhodei, Myxobolus bramae,
M.cyprini, M.cyprinicola, M.drgajini, M.koi, M.macrocapsulari, M.mulleri,
M.oviformis, M.paljanski, M.parvus, M.pfeifferi and M.spherica)),twelve trematodes
(nine of them from Monogenea (A.siluri , D.achmerovi , D.anchoratus, D.dulkiti,
D.formosus, D.skarjabini, D.varicohrini,D.vasator and Diplozoon pavloviski) three
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digenea(A.coleostoma,D.commutatum, D.spathacum)), one nematode Rabdicona sp.,
two acanthocephala (N.cristatus, N.iragensis), two crustaceans (D.varicoleus,
E.sieboldi) and one from fungus I.hoferi. The present study included the
histopathological changes which caused by Myxobolus on the site of infection (muscles,
kidneys and gills) included muscular disorganization, necrosis, bleeding, hemorrhage
and mononuclear cells infiltration, hyperplasia and telengiectasis on the gills secondary
lamella. Also, the present study included the histopathological changes on the intestine
which infected with Neochinorhynchus iraginesis included closed of intestinal lumen
with parasites section, debris necrosis, severe reduce of intestinal filament and
mononuclear cells infiltration.
Key words:- Neochinorhynchus, myxobolus, histopathology, Tiger fish.
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Summary
This study was designed to high light about the effect of some factors individually
or in combination that shared in the reduction of the chlorine activity and efficiency for
meeting the bacterial standards as a disinfection agent for drinking water at Baghdad
city/ Al- kurch. To achieve the objectives (137) drinking water samples were collected
from July up to the end of November 2007 from the houses of Baghdad's citizens/ Al-
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kurch. Also studying the scientific nature of some municipal water supply at Baghdad/
Al- kurch, drinking water samples were collected from faucets after allowing the water
to run for 0, 5 and 10 minutes. Statistical data showed that there was non significant
difference in both the chlorine concentration and coliform counts in all samples that
were taken after allowing the water to run for 0, 5 and 10 minutes and for that reason
drinking water samples after allowing the water to run for 5 minutes were chosen as
the best time for sampling in this research.

Data revealed that the free chlorine in drinking water was below the standards set
by the World Health Organization (WHO) in the period from July up to the end of
August 2007, whereas the highest Coliform counts in drinking water were established
during the above mentioned months, while the coliform counts decreased in the period
from September up to the end of November 2007 due to the utilization of higher
concentrations of total chlorine in drinking water in municipal water supply, in
addition to that, the effect of some variables such as quantity of free chlorine,
temperature, pH and oxidation- reduction potential of water on the sanitizing efficiency
of the chlorine were studied.

The statistical data revealed that there was a significant negative correlation (P <
0.01, r = -0.072) between the chlorine sanitizing efficiency with both the concentration
of the free chlorine and its contact time with microorganisms while the effect of
temperature, pH and oxidation- reduction potential of water showed non significant
effect on the chlorine sanitizing efficiency.

In order to evaluate the sanitation program of the municipal water supply at
Baghdad/ Al- kurch to ensure that the water treatment was being done properly by the
employees and meeting the bacterial standards set by (WHO). All the official
documents about the chlorine concentration, pH, temperature of water that were
reported by the employees in the period from July up to the end of November 2007
were studied and compared to this results, for that reason 16 drinking water samples
from the municipal water supply were collected and tested for the above mentioned
parameters during November using the most sensitive advanced digital instrument
(Chlorimeter). Data reported by the municipal water supply at Baghdad/ Al- kurch
revealed that chlorine, pH and temperature of water were 3.6 PPM, 7.50 and 21.7C°,
respectively in November only. While the measurements were reported here 5.05 PPM,
6.94 and 17.6°C respectively, during the same month by using the Chlorimeter and the
only reason for such differences with our results was due to the use of a highly
sensitive digital instrument by our research in comparison to the old methods and
instruments that were used in the municipal water supply.

Key words: water chlorination, world health organization, coliform counts,
sanitizing efficiency.
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Summary

Mammary adherent cells (MAC-T) were infected with six isolates of Streptococcus
uberis (S. uberis). Three isolates were cases of mastitis in dairy cows and belonged to
clonal complex 5, 143, which is associated with virulence and three were from cows
with no clinical or laboratory evidence of mastitis. All these isolates belonged to clonal
complex 86 which contains strains of low virulence. After incubation at 37°C for 24 h,
there were no significant differences in the number of adherent or internalized S. uberis
between mastitis (M) and non- mastitis (NM) isolates (p> 0.05).

The levels of tumour necrosis factor (TNF-a), measured in treated MAC-T cells
supernatant with S. uberis by ELISA, were significantly elevated in cultures infected
with NM isolates compared with M isolates, after 10h (p>0.05) and 24h (p>0.001)
respectively. Expression of TNF-a, TLR2, TLR4 and NFkB genes were examined by
Real-Time PCR. There are highly significant differences in the timing of expression.
The levels of TNF-a mRNA increased 36 fold after 6 hour of infecting cells with M
strains, but not in NM strains of S. uberis. These results suggest a vital role for TNF-a,
in the defence against S. uberis in the bovine mammary glands.

Key words: Mastitis, S.uberis, Cytokines, TNF, TLR, NFkB, PCR, Real Time PCR.
This study was performed within Department of Biotechnology, School of Applied Science at RMIT
University, Melbourne, Victoria, Australia
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Introduction

Bovine mastitis is an inflammation of one or more quarters of the udder. This disease

is still the most costly infection of dairy cattle for the milk industry (1). S. uberis is one
of ‘environmental pathogen’ which is responsible for a significant proportion of clinical
mastitis (2). It is considered as an ‘effective pathogen’ because cows are likely to
develop intramammary infections if their udders are exposed to contaminated material,
especially if they have damaged teat skin or open teat ends. S. uberis is passed in the
faeces of cattle (and other ruminants) and can survive for up to 2 weeks in fresh dung or
faecal-contaminated mud or straw (3). Infections due to S. uberis are predominantly in
subclinical mastitis (95%) and up to 33% of clinical cases per year in the United States
and 30% of clinical cases in UK (4 and 5). The clinical and subclinical mastitis caused
by S. uberis ranged from 75% in Australia and New Zealand (6 and 7).
Analysis of S. uberis by pulsed-field gel electrophoresis (PFGE) from the same and
different farms has shown that the species is highly diverse (8). Evidence is emerging
from multi-locus sequence typing, however, that some clonal complexes (CCs) are
highly associated with clinical and subclinical mastitis, while others are found in the
environment or are isolated mainly from cows with low somatic cell counts (9). Strains
belonging to global clonal complex (GCC) sequence type (ST) 5 and GCC ST143 are
associated with clinical and subclinical mastitis, whereas GCC ST 83 are considered to
have less capacity to cause mastitis (10, 11, 12). This laboratory has previously
speculated that strains belonging to GCC ST5 and GCC ST143 possess factors
promoting survival in the environment, invasion of host tissue, internalization of
mammary epithelial cells or evasion of host immune responses (12).

MAC-T cells, an immortalized epithelial cell line isolated from bovine mammary

tissue, were routinely cultured according to the recommended conditions (13). MAC-T
cells were used widely in the experimental design instead of live animals. Bovine
mammary epithelial cells (bMEC or MAC-T cells) are capable to produce neutrophil-
mobilizing chemokines and pro-inflammatory cytokines such as Interleukin (IL)-6 and
TNF-a upon bacterial stimulation (14, 15 and 16). MAC-T cells are crucial to delay the
attacking bacteria while sending chemoattractant signals to circulate neutrophils and
lymphocytes therapy facilitating generation of rapid stronger local innate immune
defences mediated by infiltrating immune cells and ultimately antigen—specific
protective immune responses (17, 18).
The innate immune system is the major contributor to acute inflammation induced by
microbial infection or tissue damage. Innate immune cells including macrophages and
dendritic cells (DCs) play important roles, nonprofessional cells such as epithelial cells,
endothelial cells, and fibroblasts also contribute to innate immunity (19). The endothelial
tissue and their pro-inflammatory cytokines play an important role during inflammation
and caused reduction in the intracellular of S. epidermidis with bovine endothelial cells
(20).

Toll-like receptors (TLRs) function is to distinguish antigens and to initiate an
appropriate immune response (21). Toll-like receptors are key sensors of pathogen-
associated molecular patterns (PAMPs) (22). Bovine mammary epithelial cells
contribute to the innate immune response to intramammary infections by recognizing
pathogens through specialized pattern recognition receptors. Toll-like receptor 4 (TLR4)
is activated by lipopolysaccharide (LPS), a component of the outer envelope of Gram-
negative bacteria (23).

The level of both tumour necrosis factor (TNF)-a and IL-12 were increased and
played a role in regulation of the immune responses of bovine mammary gland in S.
aureus infection (24). Real-time reverse transcriptase-polymerase chain reaction (RT-
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PCR) was used to quantify interleukin-1 (IL-1), IL-1 receptor antagonist (IL-1Ra),
tumour necrosis factor (TNF)-a, toll-like receptor 2 (TLR2), and toll-like receptor 4
(TLR4) (25). These various cytokines (TNF-a, IL-163, IL-6, IL-8, IL-4, IL-10 and IL-13)
have synergistic and antagonistic effects in the immuno-inflammatory response of
infections (26). TNF-a has ability to trigger directly or indirectly by inducing the
production of secondary mediators. Recent results strongly suggest that the classical and
alternative pathways to NF-kB activation have distinct regulatory functions, one that is
mostly involved in innate immunity and the other in adaptive immunity. Recently, only a
single NF-kB signaling pathway was known, whereby NF-kB activity is stimulated by
pro-inflammatory cytokines, such as tumor necrosis factor-a (TNF-a) and interleukin-1
(IL-1), as well as by pathogen associated molecular patterns (PAMPS)(27).

The goal of this study was to compare strains of GCC ST3/ 143 with GCC ST 83 and
investigate the mRNA expression of TNF-a, TLR2, TLR4 and NFKB immune
components during the acute phase of mammary inflammation caused by S. uberis, and
establish a new model design of vaccination against bovine mastitis.

Materials and Methods

Bacterial strains: Six S. uberis isolates from the milk of cows were used in this study.
Three isolates 5851, 2520.1 and 2893.1 were from cows with clinical mastitis had
previously been placed in GCC ST5 and 143 respectively. The other three isolates from
cows without mastitis (milk somatic cell counts <250,000 /ml belonged to GCC St83
(12). One to two separate colonies were streaked on Columbia agar plates (CAB)
incubated at 37°C for 18 h and then separate colonies were inoculated into a media
contains beads. The cultures were stored at —80°C as stock cultures. One bead from the
stock culture was streaked onto CAB and incubated overnight at 37 °C. Bacteria was
harvested in sterile 20 ml Todd-Hewitt broth (THB), mixed in 150 rpm orbital shaker
for 2 h at 37 °C. Bacterial suspension was washed three times with PBS, then estimated
the number of bacterial counts by ODgoy Spectrophotometer (Invitrogen). Bacterial
suspension was diluted with DMEM to a concentration of ~1.3X10" colony-forming
units (CFU).

Invasion of MAC-T cells with S. uberis: Dulbecco Modified Edward medium
(DMEM) with 10% foetal bovine serum (FBS) plus antibiotics was removed from 24-
well plates containing monolayer MAC-T cell. 1 ml of fresh DMEM medium only
contains S. uberis (1.3X10" CFU/mI) per well in triplicate for each strain. Co-culture
MAC-T medium were incubated for 60 minutes at 37°C and 5% CO,. Mammary
epithelial cell monolayers were washed three times with PBS, then added 1 ml/well fresh
DMEM medium with 10% foetal bovine serum (FBS), 50 ug/mL of streptomycin, and
50 IU/mL (Invitrogen) 24-well plate was incubated for 24 h at 37°C, 5% CO,. The
MAC-T cells were detached after 24 h of incubation with 0.25% trypsine, checked the
viability with counter (Invitrogen™ countess, Automated Cell Counter) of cells and
lyses with 0.25% Triton X-100 at a final concentration of 0.025% (v/v) in sterile distilled
water. Serial dilutions of Lyses cells were streaked into CAB then incubated for 18 h at
37°C. The colonies were counted and multiplied by dilution factor. These experiments
were repeated three times.

TNF-o test by ELISA: TNF-a tested by an ELISA procedure was followed (R&D
research manufacture). MAC-T cells were infected with S. uberis for one hour. TNF-a
protein level were measured in infected MAC-T supernatants harvested after incubation
at 37°C and 5% CO, for 0 h, 3 h, 10 h and 24 h and stored at -20°C until use. TNF-o, was
measured with ELISA followed (R&D research manufacture). Briefly, coated a 96-well
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microplate with 100 uL per well of the diluted Capture Antibody. The plate was sealed
and incubated overnight in refrigeration. Aspirated each well and washed with Wash
Buffer for three times. The plate was inverted and blotted against clean paper towels.
The plate was blocked Block Buffer. Then the plate was incubated at room temperature
for 1 hour. The plate was washed again. The sample or standard was added to the well.
An adhesive strip covered the plate and incubated 2 hours at room temperature. The
plate was washed again. The Detecting Antibody was added to each well. The plate was
covered with a new adhesive strip and incubated 2 hours at room temperature. Repeating
the aspiration/wash was applied. Streptavidin-HRP was added to each well. The plate
was covered and incubated for 20 minutes at room temperature in dark place. The plate
was washed again. Substrate Solution was added to each well. The plate was incubated
for 20 minutes at room temperature in a dark place. Stop Solution was added to each
well, and thorough mixing. The plate was determined by optical density of each well
immediately, using a microplate reader set to 450 nm.

RNA Isolation and Quantitative: S. uberis strains cultures of (5851 and 3327.3) were
prepared as above-mentioned method in invasion of MAC-T cells with S. uberis.
Stimulate MAC-T with DMEM only containing S. uberis ~1.3 X 107 for 1 h at 370C 5%
CO02, wash MAC-T with PBS three times. Fresh DMEM only was added and incubate
for 0, 6, 12 and 24 h, MAC-T after which total RNA was determined and Gel
electrophoresis.

RNA isolation from MAC-T cells: The cell culture medium was removed completely
by aspiration. The cells were washed once with PBS pH 7.2. The RNA extraction was
followed (Bioline instructions). Briefly, Added 1 ml of TRIsure (BIOLINE) to T75 ml
tissue culture flask, scraped quickly by scrapper. The cells were collected in eppendorf
tube by aspiration, and then added 0.2 ml chloroform, secure cap tube and shake it
vigoursly by hand for 15 seconds. The tube was incubated at room temperature for 3-5
min, then centrifuge the sample at 12000 xg for 15 min. at 2-8°C. The upper layer was
collected into a new collection tube, and then added 0.5 ml Isopropyl alcohol to the
collection tube incubated at room temperature for 15 minutes. Centrifuge the mixture
12000 x g for 15 minutes at 2-8°C. The supernatant was removed and the pellet was
washed once with 1 ml 70% ethanol. The sample was vortex and centrifuge at 7500 xg
for 5 min. 2-8°C. RNA was stored at -80°C until used it further.

The complementary DNA: The complementary DNA (cDNA) was prepared by the
following on ice: Mixing the reagents in PCR tube 1ug RNA (3 ul), Oligo (dt)ig (1pul)
10mM dNTP (1pl) and diethyl pyrocarbonate-treated water (DEPC-H,0) up to (10ul).
The tubes were put in PCR machine, and then the mixture was incubated at 65°C for 10
min. All tubes were placed in ice for 2 minutes. In the meantime these reagents 5x RT
Buffer 4ul, RNase inhibitor 1ul, Reverse transcriptase (200u/ ul) 0.25 pl and DEPC-
H,0 up to 10 pl. The last 10 pl reagents were added to 10 ul of the above reaction mix
to a tube containing the primed RNA. Samples were incubated at 45°C for 60 min and
the reaction was terminated by incubating at 70°C for 15 min. The samples were stored
at -20°C until next step real time PCR was be ready.

Real-Time PCR: 2 X SensiMix 25 ul final dilutions was 1X was added to 5 pl
Template, then added 2 pl of each 10uM forward TLR2, TLR4, NFkB and TNF-a
Primers final concentration 200nM. 2 pl of 10uM reverse Primers final concentration
200nM was added. RNase free water was added up to 50 pl. The mixture was placed in
Real-Time PCR special tubes or 48 wells and sealed. The tubes or plate were put in
Real-Time PCR machine which was programmed as follows. Cycle 1 was programmed
at 95°C for10 min. The 40™ cycle was planned at temperature 95°C for 10 seconds and
60°C for 60 seconds acquire at end of step.
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Statistical Analysis: Statistic for data was performed by student t-test, ANOVAs two
way statistics.

Results and Discussion

Adherence, Invasion and Viability of MAC-T cells: There were no significant
differences between M and NM isolates in their ability to adhere to (Figure 1) invade
(Figure2), or kill (Figure 3), MAC-T cells after a 24 h incubation period at 37°C.

MAC-T was infected with six M and NM strains of S. uberis. The viability of MAC-T
cells in both M and NM of S. uberis strains were compared. Neither the adherent of M
strain S. uberis counts to MAC-T cells or NM S. uberis counts were different in numbers
after MAC-T cells infected with both strains of S. uberis. These results agreed with the
results accomplished by (28, 29 and 30), these authors summarised that M and NM of S.
uberis strains were adherent to MAC-T cells, but equivalent in the adherence counts
between M and NM of S. uberis strains. The surviving of both M and NM of S. uberis
strains were estimated by SPC after 24 h incubation in MAC-T cells, no significant
differences between two strains. These results are supported by (1) who also mentioned
that S. uberis survived intracellular for 120 h without loss of viability in MAC-T cells.

TNF- o Measurement by ELISA: In supernatant of MAC-T cells incubated with S.
uberis, there was a steady increase in levels of TNF-a over the incubation period of 24 h.
The levels TNF-o were elevated significantly (P< 0.05) in MAC-T cell’s supernatant
which was stimulated by NM strains of S. uberis more than M strains of S. uberis in 10 h
incubation (P< 0.05). The difference was that TNF-a levels (yellow columns) were
highly significant after 24 h incubation. The Level of TNF-a in stimulated MAC-T cells
with M strains were increased after 10 h and 24 h incubation but less extent than NM
strain. The negative control (blue columns) and positive control (red columns) were
conducted in each experiment (Figure 4).The up-regulation of TNF-a in M S. uberis
was converted from nanograms to picograms. TNF-a was 213.8 pg after 24 h incubation
time of supernatant of MAC-T cells, in 10 h incubation time, the measurement of TNF-a
was 15.1 pg, while in 3 h time was nearly close to 0 time measurement.

Activated macrophages release mediators, such as interleukin-1 (IL-1) and tumour
necrosis factor (TNF) families appear to be uniquely important in initiation the next
series of reaction. These cytokines have pleiotropic activity and act both locally and
distally (31). In this study we found that TNF-a elevated after 10 h and 24 h of infected
MAC-T with M and NM S. uberis. TNF-a was increased significantly in NM strains
over M strains.

These results indicated that one or two of these 3 strains possessed influential
antigenic activity to stimulate TNF-a. more than the M strain. These results disagreed
with the findings by (32) who designed their experiment in the macrophages of milk.
The level of TNF-a in NM S. uberis strains up-regulated 10 folds in time 10 h and 24 h
higher than in NM strains of S. uberis. The mRNAs tend to have abundant AU-rich
elements in their 3’'UTRs compared with mRNAs expressed at later time points (33).
Therefore, control of MRNA decay may be as important as control of transcription in
terms of the regulation of innate immune responses.

Real-Time PCR: Extraction RNA was measured by gel electrophoresis as shown in
(Figure 5). The primer genes have been analysed by gel electrophoresis as revealed in
(Figure 6). Normalise data from real time PCR were showed that TNF-o. measurement
has been much higher than TLR2, TLR4, and NFkB genes. Folds of TLR2, TLR4, and
TNF-o treated with M of S. uberis strains was high. TNF-a level was 3.59 in 6 h and
0.209 in 12 h of incubation, while TNF-a Treated with NM 0.02 in 6 h and 0.002 in 12 h
of incubation. TLR2 level treated with M of S. uberis was 0.15 in 6 h and 0.02 in 12 h of
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incubation while TLR2 level treated with NM of S. uberis was 0.003 in 6 h and 0.02 in
12 h of incubation. TLR4 level treated with M of S. uberis was 0.06 in 6 h and 0.08 in 12
h of incubation while TLR4 level treated with NM of S. uberis was 0.02 in 6 h and 0.02
in 12 h of incubation. NFKkB results in different time of incubation were below the TNF-
a level so, in (Figure 7) was used sigmaplot graph to display lower columns in the graph
for matching with TNF-a.

The inflammatory response is orchestrated by pro-inflammatory cytokines such as
tumor necrosis factor (TNF), interleukin (IL)-1, and IL-6. These cytokines are
pleiotropic proteins that regulate the cell death of inflammatory tissues, modify vascular
endothelial permeability, recruit blood cells to inflamed tissues, and induce the
production of acute-phase proteins. Although TNF and IL-6 are mainly regulated at the
transcriptional and translational levels, the production of IL-1b is regulated by a two-
step mechanism. The first step is the expression of an IL-1p zymogen, pro-IL-1p, which
is regulated by the synthesis of its MRNA in a TLR signal-dependent manner. However,
IL-1b maturation requires cleavage of pro-IL-1b by a protease, caspase-1, which is
activated independently of TLR signaling. The complex that activates caspase-1, called
the inflammasome, is composed of Nod-like receptor (NLRs), Apoptosis associated
speck-like protein containing a caspase recruitment (ASC), and caspase-1 (34).
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Figurel. Mean with SE number of Virulence and Non-Virulence of S. uberis adherent to
MAC-T cells. Each point was the result of adhesion assays performed on these
isolates of S. uberis either Virulence or Non-Virulence in triplicate.
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Invasion of S. uberis into MAC-T cells
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Figure 2. Mean with SE number of Virulence and Non-Virulence S. uberis invasion to

MAC-T cells. Each point was the result of invasion assays performed on these
isolates of S. uberis (either mastitis or non-mastitis associated) in triplicate.
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Figure 3. Mean with SE number of Virulence and Non-Virulence S. uberis to MAC-T
cells viability. Each point was the result of killing performance of these
isolates (either mastitis or non-mastitis associated) to MAC-T cells in
triplicate.
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Figure 4. The level of TNF-o measurement level in Pictograms at time Oh, 3h, 10 h, and
24 h incubation period in both M and NM strains of S. uberis. Blue Columns
are Negative control, red Columns are positive control, yellow columns are
Mastitis left and non-mastitis right.
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Figure 5. RNA extraction from MAC-T cells after stimulation with S. uberis. 1=
Marker, 2= Empty, 3=M 0h, 4= M 3h, 5= M 6h, 6= M 12h, 7= M 24h, 8 =
Empty, A= NM 0Oh, B= NM 3h, C= NM 6h, D= NM12h, E= NM24h.
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gure 6. cDNA of RNA extraction from MAC-T cells after stimulation with S. uberis.
A=Marker, B=NA, C=TLR2, D=TLR4, E=NFkB, F=GAPDH, F=TNF-a.
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Figure7. Normalise data of mMRNA, TLR2 0, 3,6, 12,24 h-TLR4 0, 3,6, 12, 24 h,
TNF-a. 0, 3,6, 12, 24 h,

Table 1. Percentage of immune components after stimulation with Mastitis and Non-
Mastitis of S. uberis strains.

Immune components Oh 3h 6h 12h | 24h
TLR2 (M) 3% 3% 80% 10% | 4%
TLR2 (NM) 2% 10% 6% 80% | 2%
TLR4 (M) 1% 2% 40% 55% | 2%
TLR4(NM) 2% 30% 33% 33% | 2%
TNF-a (M) 1% 1% 90% 6% | 2%
TNF-a(NM) 1% 1% 50% 45% | 3%
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Diagram 1. Primary and secondary stimulation of innate immunity induced by
mastitis and non-mastitis strains of S. uberis.

TNF-0, TLR2, TLR4, NFkB were determined and quantitative by Real-time PCR
(Table 1) in this method we found that TNF-a was highly shifted in M strains of S.
uberis than NM strains of S. uberis. TNF-a level was elevated 35.9 times, than others
(Figure 7). Transcripts that increased in both cell lines by at least 20 fold included IL-8,
CXCL6 and TNF-a, but in each case there was a much greater fold increase in the
bMEC. IL-1b and b-defensin were markedly up-regulated by greater than 500 fold in
bMEC but only 4.26 and 2.75 fold, respectively, in the MAC-T cells (17). Gram positive
and gram negative bacteria fluctuate in their dose-dependent patterns of induction of
TLR2 and TLR4 (35). Nearly all of the genes directly involved in the Toll-Like
Receptor activation pathway (i.e. TLR2, TLR4, CD14, IRAK-1, IRAK-4, IRAK-M and
TRAF-6) were expressed in both cell lines but in each case was largely unaffected by
LPS treatment (17). In case of TLR2 and TLR4 were elevated in the M strains more than
NM strains. The number of TLR2 copies correlated well with those of TLR4, indicating
coordinated regulation of these two PRRs during infection of the udder (36). For that
reason it thought that M strains were more reliable to induce TNF-a than NM strains of
S. uberis. TLR4 is the major receptor for LPS and causes intracellular signal
transduction (37). The initial stimulation of S. uberis induced innate immunity, while
secondary stimulation induced cytokines which take part in pro-inflammatory responses
or cure by production of anti-inflammatory immune components (Diagram 1). The
function of TNF-a activates, as a synergistic in normal level and as an antagonistic or
adverse reaction in high level.

In conclusion, the function of TNF-a activates as a synergistic in normal level and an
antagonistic or adverse reaction in high level. TNF-a in the mRNA of MAC-T cells is
induced by mastitis S. uberis strains after 6 h due to: Firstly, the cells being able to
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produce TNF-a in the first 6 hours after infected with S. uberis due to stimulation of
TNFR4 receptor which lead to inducing TNF-a. Secondly, mastitis strains of S. uberis
have the ability to attack mammary tissue in the first 6 h and inhibit the secretion of
cytokines to make the tissue medium safe for multiplication. Thirdly, MAC-T cells are
defending themselves against bacteria by secreting cytokines to stop their action and
sending a signal to other immunity cells and components to participate in the body
defence. Fourthly, TLR2, TLR4 are involved indirectly in this process by activation of
NFkB, for that reason low level of NFkB, TLR2 and TLR4 were detected in this process.
Fifthly, NM strains of S. uberis have induced the TNF-a from MAC-T in supernatant,
for that reason TNF-a in ELISA was detected in 12 and 24 hours. Sixthly, NFKB have
appeared only during time 3 h after stimulation with M and NM. In M case NFKB was
very low during this early stage while TNF-a level was the highest 36 folds and higher
than TNF-a in NM stimulation. In NM case NFkB was cosiderably high while TNF-a
was lower than M stimulation. Our results showed TNF-o had a negative correlation
with NFkB. Seventhly, it recommond in future studies to design synthetic peptides of
MAC-T cells TNF-a to use it as a vaccination against bovine mastitis as a trial proposal.
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Catalyzed Gas Phase Ammoxidation of 2, 3 and 4-picolines
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Summary

Catalyst gas phase ammoxidation of 2,3, and 4- picolines in a fixed bed reactor is described
the catalyst applied composed of Vanadium (V) and tin (Sn) Oxides supported on Al,Os as
described in recent papers (1), (2). The effect of NH3, O, contact time and temperature of the
picoline mole ratios on the yield and conversion of the products was studied. The conversation
and yield are in the rate of 2-picoline> 4-picoline > 3-picoline.

The applied catalyst was active even after 150 hours of reaction. The highest yield obtained
of nicotinic acid was 90%, 88%, 87% 2-picoline, 4-picoline and 3-picoline respectively.
Key words: Catalyzed, Ammoxidation, 2,3,4 picolines ,NH3
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Introduction

Ammoxidation is a valuable tool for one step synthesis of nitriles (3). The catalytic
ammoxidation of hetroalkyl aromatics has been the subject of many patents (4, 5, and 6).
Picolines consist of three structural isomers with methyl group at different positions from the
nitrogen atom in their pyridine ring (7). The resulting nitriles are important intermediates to
produce food industrial, pharmaceutical and petrochemical compounds such as nicotinamides,
isonicotinamides and hydrazides (8). Both the conversion and the yield of the reaction depend
on various factors such as the mole ratios of O,, NH; and the pyridine derivatives in the
reaction mixture, also the type of the catalyst, the reactor used and the temperature at which the
reaction is curried out have influence to provide a catalyst with high yield and long life.
Ammoxidation of 3- picoline over V205 / Ti O, showed a relationship between oxidation state
of vanadium and ammoxidation activity (9- 12). A new structure of vanadium chromium
composite oxide was reported (13). Incorporation of Sn to V.05 / Al,O3 system make the
catalyst more active and selective towards the formation of products in P-Xyline, O- Xyline
and m- Xylines (1, 2).
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Ammoxidation of isomeric picolines on Mo/PO catalyst with P/MO=1 was studied by (7,
14). Vanadium- modified zeolite, vanadium containing silico alumino phosphate were used as
catalysts (15). The catalytic properties were influenced by chemisorptions of the reactants on
the catalyst system (16). In this paper new results of using the catalyst described in earlier
papers (1, 2), with development in the preparation technique for the ammoxidation of 2, 4 and
3- picolines to their corresponding nitriles with high yield, selectivity and long life for the
catalyst, in an attempt to understand the influence of the methyl group position in the pyridine
ring on the conversion of picoline isomers.

Materials and methods
The reactor used for the ammoxidation is the same as described in previous papers (1, 2).
(Diag, 1). the same catalyst was applied to resulting reaction mixture was found to include
picoline nitriles, amides, carboxylic acids and CO,, CO, HCN. They were separated through
fractional distillation under vacuum and estimated as raw products. Their identification was
accomplished by IR spectroscopy, boiling point, melting point and refractive index.

The reactor consists of two Pyrex tubes with a side inlet for thermo couple to measure the
temperature at different heights. The upper part is filled with glass severs used for preheating
the reacting gasses. The lower tube consists of three different layers of glass, catalyst and glass
respectively.

I

RIS

L- pra [ ]} +— Thermocouple

x|
AN

Diagram (1) Schematic Diagram of Ammoxidation Reactions devise used in the present
work.

The catalyst is prepared from 40g NH4VVO3 in 300ml water mixed with 120g of Sn (NOs3),
in 200 ml water. The PH was adjusted to be 10, the aqueous ammonia was added. The
NH;V O3 suspension was stirred in a bath at 80-90° ¢ for three hours. Water was removed by
distillation using a rotary evaporator and the residue was placed in a drier at 120° ¢ and dried.
The product was calcinated at 900°c for 6 hours while passing air (17).

2, 3 and 4- picolines are supplied by Fluka Ac, Buchs, Switzerland. All the reactions are
curried out using a self-build Pyrex reactor at the chemistry department, college of science,
university of Baghdad.

Results and discussion

The ammoxidation of 2-, 3- and 4-picolines was carried out varying different conditions.
These variations included the Oy/picoline, NHas/picoline mole ratios, contact time and
temperature. In each reaction run one parameter only was changed and the other kept constant
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in order to determine its effect on the conversion and yield of the reaction. Since the reaction
was highly exothermic, the system was cooled down to room temperature under a flow of pure
nitrogen. A number of by products were formed such as CO, CO,, and HCN in an addition to
the main products. The obtained yield and conversion are listed in table (1) which shows the
effect of reaction variables on the mole % conversion and yield of picolines studied to their
sterile nitriles.

Effect of O, mole ratio on 2- picoline, 3-picoline and 4-picoline Ammoxidation. The
dependence of the yield and conversion of the reaction on the mole ratio of oxygen is shown in
(fig. 1) and table (1A). a- An increase in the oxygen to picoline mole ratio causes an increase in
the yield of the nitrile formed and reached maximum at 6.0, 8.0, 8.0 mole ratios to 1 mole of
picoline with a yield of 90%,88% and 87% for 2-,4- and 3-picolines respectively and a
conversion of 70%, 69% and 68%. B- With further increase in O/picoline mole ratio, the
conversion gradually decreases due to over oxidation of the picoline to oxides of carbon and
water.

Effect of Ammonia on 2-, 3-, and 4-picoline Ammoxidation. The ammoxidation yield and
conversion were found to increase on using aqueous ammonia solution (30%) instead of
gaseous ammonia. The dependence of the reaction yield and conversion of 2-, 3- and 4-
picolines on the ammonia quantity is shown in (fig. 2) Table (1B). They increase on increasing
the ammonia mole ratio and reaches a maximum yield and conversion using 30, 35, 35 moles
of ammonia for each mole of the picoline, and then decreased.

This result may be explained by the competition of the ammonia with the picoline on the same
site of the catalyst surface. Another consequence is the decrease in the combustion of CO, gas.

The effect of contact time on yield of the main product and conversion is shown in (fig.3)
and table (1C). The conversion reaches a maximum at about (1.5) sec. and then declines.

The vyield increases gradually and reaches a maximum at (1.5) sec., then with further
increase in contact time the yield decreases.

The effect of the reaction temperature on the mole conversion and yield of picoline isomers
to their corresponding nitriles is shown in (fig.4) and table (1D).

With an increase in temperature the conversion and yield gradually increase and reach a
maximum at 450 °C. Above this temperature such as at 500c® the conversion decreased due to
complete oxidation of the picolines and the formation of CO; and the yield decreased also.

The effect of temperature on the activity of the catalyst is represented and showed in (fig.4)
and table (1D). The catalyst prepared from ammonium vanadate and ammonium stannate
showed the highest activity and selectivity with V,05/SnO, mole ratio 2:1 on alumina heated to
900c° for six hours. Their mol ratio is 2: 1: 25 respectively.

The reaction mechanism of ammoxidation of picoline about the same as that of toluene.
First picoline is oxidized on the surface of V,0s to be stabilized on the surface as the reaction
intermediate ion wich reacts with NHsto form the nitrile. The reduced sites then reoxidized by
oxygen to repeat the reaction.

The highest catalytic activity might be associated with the formation of VSnO, species.
This is also supported by the influence of chemisorptions of the reactance on the catalytic
properties of the catalyst system.

The reaction mechanism was investigated by kinetic and infrared studies. Alumina takes a
role of converting the absorbed carboxilate ion into nitrile. The V,0s5 supported on AL,Os
catalyst has a bifunctional activity. Increasing the V,0s fraction causes an increase in the
reaction yield. The selectivity of the catalyst depends on its chemical composition.

% conversion = (no. of reacted mole/ no. of starting material moles) x 100
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% of yield = (no. of moles of produced nitriles / no. of moles of reacted material) x 100

Both % conversion and % yield for the studied picoline structural isomers 2-, 3-, and 4-
picoline in the rate of 2-picoline > 4-picoline > 3-picoline. In other words the Ortho, Para
isomers > the Meta isomer, which can be rationalized neither by steric effects nor by the
thermo dynamic site of view. The highest yield obtained were 90%, 88% and 87% for 2-
picoline, 4-picoline and 3-picoline respectively and so the highest conversion were 70%, 69%,

68%.

The catalyst was active even after 150 hours reaction. However the V,05 and SnO, catalyst
prepared here was found to be very effective to the ammoxidation reaction of picolines.

Table 1 effect of reaction variables on the conversion

Table 1A Effect of O,/picoline mole ratio
on the % conversion Of 2-,3- and 4- picolines on the % of 2-,3- and 4- picolines to
Nicotinic to Nicottinic Acid.

O2/picoline | Conversion%
1 30
2 2.5 40
3 4.0 50
[ 6.0 61
N 8.0 70
10.0 45
1 31
2 2.5 44
3 4.0 51
= 6.0 57
® 8.0 68
10 49
1 29
© 2.5 42
= 4.0 53
2 6.0 59
<+ 8.0 69
10.0 40

Acid

Table 1 B effect of NHs / picoline mole ratio
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NHa/picoline | Conversion%
10 40
@ 15 50
= 25 60
2 30 70
Q& 35 50
40 44
10 30
© 15 45
= 25 55
2 30 60
o
o 35 68
40 42
10 30
@ 15 40
= 25 50
2 30 60
o
< 35 69
40 40
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TablelC Effect of the contact time (sec.)

on on the %conversion and %yield of 2-,3- and 4-

picolines to Nicotinic Acid

Contact Conversion | Yield %
time/sec. | %
0.4 30 40
° 05 40 57
% 0.6 50 62
g 1.0 61 75
N 15 70 90
2.0 45 80
0.4 31 39
2 0.5 44 50
= 0.6 51 58
2 1.0 57 70
P 1.5 68 87
2.0 49 74
0.4 29 38
° 05 42 55
% 0.6 53 62
2 1.0 59 73
< 15 69 88
2.0 52 70
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Table 1D effect of temperature °C
the % conversion of 2-,3- and4-
picolines to Nicotinic Acid

Temperature | Conversion%
250 30
© 300 40
= 350 50
% 400 61
& 450 70
500 45
250 31
© 300 44
= 350 51
8 400 57
o
o 450 68
500 49
250 29
© 300 42
= 350 53
% 400 59
< 450 69
500 52
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(Fig. 3) plot of %conversion of 2-, 3- and 4-picolines vs. contact time
(sec.)

i
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(Fig. 4) plot of %yield of nicotinic acid from 2-, 3- and 4-
\_ picolines vs. contact time (sec.) )
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Summary
L-arginine-Nitric oxide pathway plays an important role in a series of
neurobiological functions underlying behaviors including analgesic effect and has
shown a role in pain feeling which is a mediator with modulation effect in dorsal root
of ganglionic neurons of spinal cord. The goal of the present study is to clarify the
influence of L-arginine-mediated nitric oxide (NO) on pain arbitration in both sexes
of mice. The reactive time to thermal stimulus, latency period, tail withdrawal and the
number of foot licking and flinching in hot plate test, tail flick and formalin tests were
recorded. The results showed that L-NAME (nitric oxide synthase inhibitor) has had
an antinociceptive activity demonstrated as prolonged reactive time to thermal
stimulus, latency period for tail withdrawal and decreasing the number of foot licking
and flinching in hot plate, tail flick and formalin tests. These findings might be
attributed to that intensity of pain feeling is intercede due to interference of sex
hormones in both sexes of mice. In addition, from the results of L-NAME on pain
sensation, it may be concluded that L-arginine-nitric oxide pathway is extravital in
male in comparison with female in pain sensation.
Key word: - L-arginine, analgesic, L- NAME, mice
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Introduction

Pain is a complex phenomenon that is difficult to describe and measure. It can
be defined as an unpleasant sensory and emotional experience associated with actual
or potential tissue damage (1). Nitric oxide is produced within the central nervous
system (CNS) from L-arginine by a constitutive neuronal form of NO synthase
(nNOS), an enzyme which is localized in neurons of the central nervous system. A
role of nitric oxide (NO) in nociceptive signaling was initially based on the
localization of neuronal nitric oxide saynthase (nNOS) in the superficial dorsal horn
and intermediolateral cell column (2and3), which led to the notion that nitric oxide

22



The Iraqi J. Vet. Med. 36 (1): 22-31; 2012

(NO) regulates both autonomic tone and sensory transduction at the spinal cord level.
Some reports have shown that reduction of nitric oxide (NO) induces antinociception
(4and5). Female mice could tolerate pain for a longer time than male. Inhibition of
nitric oxide synthesis by administration of nitric oxide synthase (NOS) inhibitor (L-
NAME), resulted in diminished perception of pain in male but not in female mice (6).
This effect of L-NAME could be reversed by the administration of L-arginine (7). It
has been shown that the inflammatory pain induced by epinephrine intradermaly
injection in the hind paw of the rat is depended on sex hormones, and nitric oxide
synthase inhibitors can antagonize pain only in male but not in female rats (8). It has
been reported that sex is a factor that influences a variety of neurotransmitter systems
and different mediators are important in the response to painful stimuli such as hot
plate and tail flick in mice. The levels of stable metabolites of nitric oxide, nitrite and
nitrate in the rat brain show sex differences i.e. female rats in comparison with males
have lower levels in the cortex and hippocampus brain areas (9). In male mice,
inhibition of nitric oxide synthase at the level of the brain but not at the spinal cord
result in supraspinal analgesia. These results may suggest that sex steroid hormones
such as estrogen have a role in the feeling of pain. The aim of this study is to clarify
the influence of L-arginine-mediated nitric oxide (NO) on pain arbitration in both
sexes of mice.

Materials and Methods:

Three hundred and twenty male and female mice (160 of each sex), weighing
(25-30) gm. with an average of (27.5+0.02) gm. were used in the experiments of the
present study. They were kept under suitable environmental conditions of (20-25) °C
in an air-conditioned room, (12) hours light and nourished ad libitum. Pretreatment
values were taken for all segments of the study for both sexes separately. Fifty male
and fifty female mice were used to perform tail flick and hot plate tests. Five animals
of each sex were given 160, 200 or/and 240 mg/kg, B.W. of L-arginine orally daily
for 15 or 30 days. Other groups of five mice of both sexes were likewise treated with
100 mg/kg, B.W. of L-NAME intraperitoneally. Similar groups were given D.W. and
served as control (figure 1). The tail flick test was described by (10). The noxious
motivation was produced by immersing approximately (1) cm of the tip of the tail into
a (56.0+0.5) C° water bath and the latency period for tail withdrawal (second) was
recorded, while the hot plate reactive time (second) to thermal stimulus was checked
for certain different groups in hot plate apparatus which heated to (55+1) °C, as
described by (11,12and13). Formalin test was applied by placing each mouse in a
transport cage, (10) microliters of (2%) formalin were injected subcutaneously into
the planter region of the right hind paw, which produced pain that can be measured in
terms of nociceptive response namely flinching and licking of injected paw, the
number of licking and flinching were recorded which measured immediately after
formalin injection and continued for (60) min (14,15and16). Six groups of mice for
each sex (5 mice) were treated in the same manner as in the tail flick and hot plate
tests except one group was given normal saline intraperitoneally (figure 2).

Data were analyzed by using completely Randomized Design in factorial
experimental (Two-way) ANOVA. For calculation the effect (SPSS package 2008)
probability of (P < 0.05) were considered as significant differences.
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Total No . (100) Mice

First group

dosed daily with
D.W. orally as

control

Second group
Treated daily with
L. arginine at a
dose level of (160)
mg/kg B.W orally

Third group
Treated daily with
L. arginine at a
dose level of (200)
mg/kg B.W orally

Fourth group
Treated daily with
L.arginine at a
dose level of (240)
mg/kg B.W orally

L.

Fifth group
Treated daily with
NAME at a dose level
of (100) mg/kg B.W
intraperitoneally

y

A 4

A 4 A 4 A 4 A 4 A 4 A 4 \ 4
15 days 30 days 15 days 30 days 15 days 30 days 15 days 30 days 15 days 30 days
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
m f m m f m f m f m f f m f m f m f

m = male

f = female

Figure (1): Experimental Design of Tail Flick and Hot Plate Test
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Total No . (120) Mice

Figure (2): Experimental Design of Formalin Test
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Results and Discussion

The results of the effects of L-arginine and L-NAME on tail flick latency period
table (1) and hot plate reactive time to thermal stimulus table (2) showed significant
(p<0.05) differences between post-treatments (15 and 30) days as compared with
control and pretreatment groups, which displayed decrease in L-arginine treated
groups and increase in L-NAME treated groups. Results showed significant increase
(p<0.05) in latency period displayed by females. Number of licking and flinching
increase significantly (p<0.05) in mice treated with L-arginine, on the other hand L-
NAME cause significant reduction (p<0.05) in number of licking and flinching in
comparison with control groups table (3). There were significant (p<0.05) differences
between early and late phase after formalin injection and significant gender
differences in all treated groups, which was significantly lower in female than in male
mice in the number of licking and flinching.

The results of this experiment point to the participation of L-arginine-nitric
oxide (NO) pathway in mediation of acute pain in female mice is not significant as in
male mice. It has been shown that the inflammatory pain induced by epinephrine
intradermaly injection in the hind paw of the rat was dependent on sex hormones,
because there were gender and sex hormone related differences in pain and
nociception (17and18), which proposed that the modulatory effect of sex steroids on
both nociceptive mechanisms of central and peripheral nervous system (CNS) that
both oestrogen and androgen receptors are present on small-diameter dorsal root
ganglion (DRG) neurons (19and20). Furthermore, sex hormones affect expression of
protein kinase C (PKC), protein kinase A (PKA) and nitric oxide synthase (NOS)
activity which were implicated in peripheral nociceptive mechanisms, and these
messengers signaling pathways contribute to epinephrine induced hyperalgesia in
males but not in females, due to suppression by oestrogen, which decreases
epinephrine-induced hyperalgesia in females by suppressing contributions of protein
kinase C (PKC) and protein kinase A (PKA) to pain signaling, (8). Furthermore, the
gender differences in pain might be due to differences in nitrite and nitrate levels
(nitric oxide metabolites) and activities founded in brain areas of cortex,
hippocampus, corpusstriatum, midbrain and cerebellum which is higher in adult male
than female rats (9). Several reports had suggested a role of L-arginine-NO-cGMP
pathway in central and peripheral nociceptive processing (21,22and23), while nitric
oxide (NO) mediated the N-methyl-D-aspartate (NMDA) produced facilitation of the
nociceptive tail-flick reflexes which depends on the activity of spinal cord neurons
(24and25). Nitric oxide (NO), which derived from L-arginine plays a role in
nociceptive signaling due to localization of neuronal nitric oxide synthase (nNOS) in
the superficial dorsal horn and intermediolateral cell column of spinal cord (2and3).
Hot plate test was a marker test of supraspinal analgesia whereas, tail-flick was
considered to be a measure of spinally mediated antinociception since the hot plate
test was widely considered to be sensitive to drugs acting supraspinally (26and27). L-
NAME, nitric oxide synthase inhibitor produce opioid-independent antinociceptive
effects in the mouse, suggesting the role of NO-cGMP system in supraspinal
transmission of nociceptive information and the antinociceptive in the mouse due to
L-NAME is not antagonized by naloxone and is thus, independent of endogenous
opioid release (21and22).In conclusion, the present data show that in male mice the
inhibition of (NOS) in the brain but not in the spinal result in supraspinal analgesia.
The response to the pain inhibition which was assessed by hot plate and tail-flick
tests, may be sex steroid hormones related, like oestrogen interact with L-arginine-
nitric oxide system and had involved a mechanism of pain feeling.
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Table (1): The effect of L-arginine treated orally and L-NAME intraperitoneally daily on tail flick analgesic test latency period (second)
in male and female mice.

Periods of Pre-treatment Post-treatment Pre-treatment Post-treatment
treatment (15 days) (30 days)
and sex
Male Female Male Female Male Female Male Female
Groups

D.W. as control. 6.00+0.30%¢ | 9.00+0.22° - - 6.80+0.33%¢ | 9.60+0.20"¢ - -
r';]g‘ﬂ'g 'Se\ﬁm) 4.00 £0.01% | 6.06£0.11%% | 2502020 | 4.6620.08® | 4.00£0.23% | 5.60+0.11% | 2.60£0.19® | 4.00+0.09°
r';];ﬁ’('g gexom 4.00 +0.01%% | 6.20+0.10%% | 2.40+0.03°° | 4.70+0.12°° | 4.00+0.23%% | 6.62+0.10%% | 2.30+0.01* | 4.62+0.04%°
r';];;?('g gexm) 4.16+0.08% | 6.00+0.11%% | 2.40+0.04° | 4.74+0.14% | 4.20+0.01% | 6.30+0.10°* | 2.34+0.06°® | 4.80+0.08°"
r';]'gN/ﬁg/'g &/OO) 9.00 +0.11%° | 7.72 +0.10"° | 12.60+0.24%? | 10.40+0.16°% | 10.16+0.14%° | 7.70+0.70"" | 13.00+0.20°® | 11.00+0.11°2

Values are presented as Mean +SE

Small letters denoted to (P<0.05) different between treated groups of certain sex.

Capital letters denoted to (P<0.05) gender differences.
Number = 5mice/group.
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Table (2): The effect of L-arginine treated orally and L-NAME intraperitoneally daily on hot plate analgesic test the reactive time to
thermal stimuli (second) in male and female mice.

Periods of Pre-treatment Post-treatment Pre-treatment Post-treatment
treatment (15 days) (30 days)
and sex
Male Female Male Female Male Female Male Female
Groups
D.W. as 6.80£0.20% | 8.20+0.20%¢ ] i 6.82+0.28" | 8.60+0.23% i i

control
r';}'g‘;i'g'ge\ﬁm) 40040228 | 6.22+020°° | 2.34+0.24% | 4.80+0.09°° | 4.80+0.28% | 6.00+0.23*° | 2.30+0.30°° | 4.70+0.09°
r';;;?('g 'Se\ﬁoo) 460+0.18% | 6.00+0.13%° | 2.30+0.25%° | 4.76+0.10°® | 4.40+0.28% | 7.00+0.44”"° | 2.20+028° | 4.66+0.10°
:;;i'g'ge\ﬁ“o) 4.22+0228% | 6.00+0.13%° | 2.30+0.24% | 4724009 | 4.16+027% | 6.20+040"° | 2.24+025°° | 4.60+0.14°
r';]'gN/ﬁg/'g &/OO) 12.87 +0.08°° | 10.30+0.34°® | 19.80+0.73"* | 12.00+0.20%% | 12.60 +0.25°® | 10.00 +0.16°* | 20.00 +0.72"* | 12.22 +0.6052

Values are presented as Mean+SE
Small letters denoted to (P<0.05) different between treated groups of certain sex.
Capital letters denoted to (P<0.05) gender differences.
Number = 5mice/group.

Table (3): The effect of L-arginine treated orally and L-NAME intraperitoneally daily on formaline analgesic test (the nociceptive
response) in male and female mice.
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Periods of Nociceptive response (Number of licking and flinching)
treatment Early phase (0-5) min. after injection Late phase (15-45) min. after injection
and sex Male Female Male Female
15 days 30 days 15 days 30 days 15 days 30 days 15 days 30 days
Groups

gDEX\JbakS)eﬁ%rr]gOI 1 34.20 +£2.20" | 35.00 +1.60"% | 29.20 +2.30%% | 30.00+1.62%2 | 21.00 +1.74% | 21.00+1.40°® | 12.00 +0.94%% | 18.60+0.74
injection of formaline
;'g‘ﬂ'g'ge\ﬁﬁo) 40.00 +0.714Y | 39.60 +0.71°° | 33.20 +1.045" | 34.20 +1.30%° | 23.40 +3.04°" | 23.60 +0.63°° | 21.20 +1.81°" | 21.00 +0.67°°
;—;;gl]:glgexOO) 40.00 +0.81°° | 41.00 +0.93*° | 33.00 +1.25%° | 34.00 +1.14%° | 24.20 +3.06° | 24.60 +3.01°° | 21.00 +3.05°® | 20.60 +0.53°°
h;;?:g '86\5340) 40.20 +0.72”Y | 41.00+0.85"" | 34.30+0.545° | 35.00+1.128° | 23.60+2.70°P | 24.40+2.29°° | 21.20+2.60°" | 20.80+0.28""
normal saline as a
control 2 group 34.00+2.10° | 34.00+2.60"% | 28.80+2.30%% | 28.60+1.60%% | 22.00+3.90°® | 21.40+1.70%® | 18.80+2.26°* | 19.00+1.32°2
before injection of
formalin.
;I('Q'J\'Q\'\/"VE (100) Mg | 19042038 | 18.40+2.305¢ | 24.40+1.60°° | 24.00+1.6%° | 10.20£2.23% | 10.00+2.10% | 16.00+1.60°% | 16.80+0.24

Values are presented as Mean +SE

Small letters denoted to (P<0.05) different between treated groups of certain sex.

Capital letters denoted to (P<0.05) gender differences in early and late phase and between early and late phase .
Number = 5mice/group.
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Summary

In this study we collect 1520 stool samples during the period from September to
December 2010 from children whom their ages between 1 month - 12 years. The results
showed that the total infection of Entamoeba histolytica was 9.80% , and Giardia
lamblia was 1.77%. And the male ratio that infected with Entamoeba histolytica was
9.83% , while the female ratio was 9.74%; and the male infected with Giardia lamblia
was 1.51% , while the female ratio was 2.18%. The result showed that the high average
of infection with Entamoeba histolytica and Giardia lamblia in age group from 1
month to 2 years. And there is no significance difference between gender and
infectivity rate of Entamoeba histolytica and Giardia lamblia under P<0.05. Also it
showed that there were significant relation between Age group and infectivity rate of
Entamoeba histolytica and Giardia lamblia.
Keywords: Entamoeba histolytica, Giardia lamblia, Prevalence, Age group, gender.
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Introduction

The spread of Contagious and parasitic diseases of the digestive tract are facilitated
by unsatisfactory sanitary conditions which result from the damage of plumbing and
sewage systems (mostly as the effect of the warfare) (1). Every day 0.5 million tons of
sewage is dumped into lIragi rivers which contaminated the major source of drinking
water in the country. This situation relatively leads to outbreak epidemics of various
diseases (2) such as giardiasis and amoebiasis.

In 2001 it has been reported of 652314 cases of amoebiasis (2477 was infected out of
100 thousand people) and 563642 cases of giardiasis (2141 for every 100 thousand
people) (3). The combined amoebiasis and giardiasis prevalence of infections in general
population occur in all regions of the country, especially in the summer months.
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Amoebiasis is still a big problem of human civilization at the beginning of 21% century,
so every study in this field is valuable. Amoebiasis is caused by Entamoeba histolytica,
a parasitic protozoan, which infects predominately human and other primates (4).

Entamoeba. histolytica is the most common form of enteric disease; it is the agent of
amoebic dysentery. This parasite not only causes severe diarrhea but can cause
abscesses in the intestine, liver, lung and other organs. Around 500 million people are
infected worldwide while 75,000 die because of annually, and it ranks third on the list
of parasitic causes of death worldwide behind malaria and schistosomiasis (5).

Giardiasis is an infectious disease that present all over the world but spread more in
the third world countries like Irag, where is bad sanitary and living conditions. It is a
dangerous disease that affect children and adults and lead to malabsorbtion syndrome
and weight loss in the infected persons. (6). Giardia lamblia is a waterborne protozoan
parasite and a common cause of intestinal disease in all parts of the world. (7, 8 and 9).
This primitive eukaryotic cell has two forms: the trophozoite and the cyst. The
trophozoites spend their entire life within the intestinal lumen of their host, whereas
cysts are released within fecal material, which constitutes the mode of spreading the
infection from host to host. The infective dose in humans is between 10 and 100 cysts
(10). Giardia lamblia can produce a wide spectrum of clinical manifestations, from
asymptomatic to acute or chronic diarrhoea with malabsorption syndrome and weight
loss (11). Giardia lamblia is considered to be an important cause of recurrent
abdominal pain in children (12). So this study is aimed to investigate the prevalence of
Entamoeba histolytica and Giardia lamblia in Kadhmiyah hospital for the period
between September to December 2010.

Materials and methods

In this study 1520 stool sample collected from Kadhimiyah hospital for the period
between September — December 2010 and the result concentrated on the prevalence of
Entamoeba histolytica and Giardia lamblia and the relationship between these two
parasites with gender and age. The stool samples were collected, examined
macroscopically and microscopically to detect for the presence of Giardia lamblia and
Entamoeba histolytica trophozoites and cysts stages. Data about age, sex and residence
were recorded for each child on a special form (9). The results were analyzed
statistically using the Chi-square test.

Results and Discussion

According to the gender the statistical analysis showed that there were no significant
relation between gender and infectivity rate of Entamoeba histolytica and Giardia
lamblia at (P<0.05). The result showed that the number of patient infected with
Entamoeba histolytica was 149 (9.80%) more than in Giardia lamblia 27 (1.77%). And
the male is more infected with Entamoeba histolytica and Giardia lamblia than female.
The percentage of infected male with Entamoeba histolytica was 91 (9.83%) and 58
(9.74 %) in female, while infected male with Giardia lamblia 14 (1.51%) and female
infected 13 (2.18 %) (Table,1).

Table (1): Distribution of Entamoeba histolytica and Giardia lamblia according to the
gender from the period between September — December 2010

Male Female Total
Entamoeba 91 (9.83%) 58 (9.74%) 149 (9.80%0)
Giardia 14(1.51%) 13 (2.18%) 27 (1.77%)
Non 820 (88.64%) 524 (88.06%) 1344 (88.42%)
Total 925 595 1520
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The result showed that the high prevalence of Giardia lamblia recorded in
September 14 patients (8 male, 6 female), while the lower prevalence was recorder in
October and November in 4 patients. The high prevalence of Entamoeba histolytica
recorder in September in 55 patients (32 male, 23 female) while the lower prevalence in
December in 20 Patients (14 male, 6 female) [figure 1].
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Figure (1): Distribution of Giardia lamblia and Entamoeba histolytica according to
the gender from September — December 2010

According to the age the statistical analysis showed that there were significant
relation between Age group and infectivity rate of Entamoeba histolytica and Giardia
lamblia at (P<0.05). It noticed the high prevalence of Entamoeba histolytica and
Giardia lamblia in the age group 1 month -2 years (Table 2).

Table (2): Distribution of Entamoeba histolytica and Giardia lamblia according to

the age group.
L QI E_ntamqeba G'ard.' a Non infected | Total
(years) histolytica | lamblia

99 o o

1 month -2 year (13.28%) 13 (1.74%) 633 (84.96%0) | 745
>2-4 28 (7.71%) | 10 (2.75%) 325 (89.53%) | 363
>4-6 12 (6.18%) | 3 (1.5%) 179 (92.26%) | 194
>6-8 5 (4.80%) | 0 (0%) 99 (95.19%) | 104
>8-10 2 (3.07%) | 0(0%) 63 (96.92%) | 65
>10-12 3(6.12%) | 1(2.04%) 45 (91.83%) |49
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The results showed that there are differences to the prevalence between gender and
two parasites. That the high prevalence of infection in male more than females.
According Giardia lamblia this results agree with (9) who study the prevalence of
Giardia lamblia in Duhok city and agreed with (13) whom they study frequency of
Giardia lamblia infection in children with recurrent abdominal pain in Peshawar in
India. According to Entamoeba histolytica this study agreed with (14) and disagrees
with (15, 16 and 17).

The highest rate of the parasites was recorded at the age group 1 month — 2years
then 2 — 4 years, and the reason of this high prevalence may be attributed to the low
Immunity against various pathogens as these age groups are comparatively less resistant
to diseases as described in a previous study (18). And the other reason could be related
to a number of factors such as poor health hygiene and toilet training, overcrowding,
low socioeconomic status and climatic conditions (19). Additionally, the children feel
free to play anywhere irrespective of the cleanliness or dustiness due to the absence of
separate play grounds. The playing areas are main sources of diseases because waste
materials of homes and industries are thrown there (17).
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Summary

This study was carried out to investigate the protective effects of 70% ethanolic alcohol
extract of hawthorn (crataegus oxycantha) on some physiological functions of male rats
exposed to 1% H,0,. Fifteen mature male Newzeland rats were randomly divided into three
groups:- control group (C) ,two groups treated with 1% H,0, alone (G1) or 1%H,0, with
crude extract of hawthorn(G2) orally daily for 30 days Blood samples were taken at zero
time and 30 days of the experiment .The present study declared an alteration in the lipid
profile of the treated group (G2) at the end of treatment (30 days) manifested by asignificant
reduction (p<0.05) in serumTC,TAG,LDL-C, VLDL-C concentrations. And elevation
(p<0.05) in serum, HDL-C, as compared to the treated group (G1). Antioxidant status also
exhibited significant (p<0.05) changes characterized by an elevation of serum GSH in group
(G2). Histological study revealed that oral treatment with 1% H,O, caused congestion of
blood vessels of the heart with infiltration of inflammatory cells and odema between muscle
fibers. It is concluded that treatment with hawthorn showed no clear pathological lesions.
Key words: Hawthorn , crataegus oxyacantha, hydrogen peroxide, Rat.
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Introduction

Antioxidants can be defined as substances able to inhibit or delay the oxidative
damage of protein, nucleic acid and lipid caused by dramatic increase of reactive oxygen
species (ROS) (1) by inhibiting the initiation or propagation of oxidizing chain reactions (2).
Antioxidants can be classified into endogenous antioxidants including Superoxide
Dismutases (SOD)(3) Catalase(4), Peroxiredoxins (5), Thioredoxin and Glutathione system
(6) which were involved in the neutralization of ROS species (7) and non-
enzymaticExogenous antioxidants contained in a wide spectrum of herbs, fruits, and
vegetables (8).

Plants have been used for several years as a source of traditional medicine to treat
various diseases and conditions (9). A variety of herbs and herbal extracts contain different
phytochemicals with biological activity that can provide therapeutic effect (10).
Phytochemical, especially Phenolics, in fruits and vegetables are suggested to be the major
bioactive compounds for health benefits. Phenolics are one of the groups of nonessential
dietary components that have been associated with the inhibition of atherosclerosis and
cancer. The bioactivity of phenolics may be related to their ability to chelate metals, inhibit
lipooxygenase, and scavenge free radicals (11). The leaves, flowers, and berries of hawthorn
contain a variety of bioflavonoid-like complexes, including oligomericprocyanidins (OPCc),
vitexin, quercetin, and hyperoside (12, 13,14and15). The recommended daily dose of
hawthorn is 160-900 mg of a native water-ethanol extract of the leaves or flowers
(equivalent to 30-169 mg of epicatechin or 3.5-19.8 mg of flavonoids) (16 and 17). Its fruit
has been used over the course of time as a diuretic, for dyspnea, and renal calculi. There are
also studies that show its sedative and anxiolytic effects (18), and cardiotonic properties
(19). So the antioxidant and the hypolipidemic activity of crataegus oxycantha was the aim
of this study.

Materials and Methods
The fresh fruits of hawthorn were extracted with 70% ethanol according to (20). Fifteen
mature (3-5 months) adult AlbinoWistar male Rats were randomly divided into three groups
(each of 5) and treated as follows for 30 days :- Animals in group one had free access to
food and water and served as control, group two(G;) animals were subjected to ad libitum
supply of drinking watercontaining 1% H,0, (35% of hydrogen peroxide solution was
diluted with water ,group three (G,) animals were subjected to ad libitum supply of drinking
water containing 1% H,O, and received 300 mg / kg B.W. of crude ethanolic extract of
Crataegus Oxyacantha dissolved in distilled water . Blood samples were collected by heart
puncture technique at 0 time and 30 days of the experiment, serum collection by
centrifugation (3000 rpm) for 15 minutes and frozen at -20C°until analysis. Serum samples
were used for measuring the following parameters: - serum total cholesterol (TC)
concentration was enzymaticlly measured using enzymatic assay Kit (spain react) (21).
Enzymatic estimation of serum triacylglycerol (TAG) concentration and serum high density
lipoprotein cholesterol concentrations (HDL-C) were measured enzymatically using
enzymatic kit) Linear chemicals) (22). Serum low density  lipoprotein- cholesterol (LDL-

C) concentration and serum very low density lipoprotein-cholesterol (VLDL-C)
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concentration were calculated according to (23). Determination of Serum Reduced
glutathione concentration (GSH) depended on the action of sulfhydryl groups (24). Stock
standard solution of GSH (0.001M) was prepared by dissolving 0.0307 gm of GSH standard
in a final volume of 100 ml of 0.4M Tris-EDTA-Na buffer (pH8.9). from stock solution 2,
5, 10, 40, 50, and 60 uM of standard GSH were prepared by following formulaN;V1=N,V;
(Figure 1). The animals were then sacrificed for a histological examination, heart tissue
sections were prepared according (25). Differences between experimental groups were
statistically evaluated using two way analysis of variance (ANOVA) (26).

0.04 y= OAQQQX + 0.007
: 5517
g 0.035 0031 RZ=0.998
0.026

e 0.03
S 0.025 0.021
QO 0.02 0.016
c
& 0.015 022//4/
S 0.01
2 0.005

0

GSH concentration micromoles /L

Figure (1) Standard curve of GSH concentration.

Results and Discussion

The effect of 70% alcoholic extract of Crataegus oxyacantha on lipid profile and
antioxidant activity in mature male rats was shown in tables (1 and 2). Data pertaining to
total cholesterol , TAG, HDL, LDL, VLDL concentration of rats in control group , group
(G1) treated with 1% H,0, and group (G2) treated with 1%H,0,plus 300 mg/ kg B.W. crud
extract of Crataegus oxyacantha are depicted in table (1). The results showed after 30 days
of treatment, significant (P< 0.05) decrease in serum TC concentration in the group (G2) as
compared to the treated group (G1). There was significant (P<0.05) decrease in serum TAG
in group (G2) as compared to the treated group (G1) and control group. There was
significant (P< 0.05) increase in serum HDL concentration in group (G2) as compared to the
treated group (G1), while there was significant (p<0.05) decrease in serum VLDL
concentraton in group (G2) as compared to treated group (G1) and control. The results
showed significant (P< 0.05) decrease in serum LDL concentration in treated group (G2)
as compared to the treated group (G1). The mean values of serum reduced glutathione
concentration in the control and treated groups along the experimental period are depicted in
table (2). The statistical analysis indicated that the mean value of treated group (G2)
significantly (P< 0.05) increased after 30 days of treatment as compared to control and
treated group (G1). The result of the current study showed that oral administration of 1%
H,0, in drinking water for 30 days to adult male rats comparing to Crataegus oxyacantha,
caused a case of dyslipidemia table (1) manifested by significant elevation in serum TC,
TAG, LDL, VLDL concentration and significant depression in serum HDL concentration
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which were similar to the findings on rat (27) and on japaness Quail (28). The potent
oxidative effect of H,O,which caused an oxidative damage manifested by free radicals and
this lead to asubsequent complication and development of atherosclerosis (29 and 30). The
present study demonstrated clearly that crude extract of hawthorn fruit possessed
hypolipidemic activity, Hawthorn extract has been reported to lower plasma cholesterol
concentration and other lipid profile in rats (31and 32) and rabbits (33). The mechanism for
the hypocholesterolemic activity of hawthorn fruit may be either due to its inhibition of
cholesterol and bile acid absorption or increased excretion of these neutral and acidic sterols
(34). The beneficial effect of hawthorn was through reduction of intestinal cholesterol
absorption via inhibition of the intestinal ACAT activity (35). These results, taken together,
provide scientific evidence that hawthorn could be a useful natural ingredient for lowering
plasma cholesterol concentrations in humans (36).

The elevation of serum TAG level in H,O, treated group may contribute to the diffiency
of lipoprotein lipase (the key enzyme determining the removal rate of TAG from plasma),
associated with increased output of lipoprotein from the liver (37). Tincture of hawthorn
inhibited oxidation of LDL and VLDL (38). Crataegus up- regulates hepatic LDL receptors,
resulting in greater influx of plasma LDL — cholesterol into the liver by preventing the
accumulation of cholesterol in the liver and cholesterol degradation to bile acids , promoting
bile flow and suppressing cholesterol biosynthesis ( 32and39) .On the other hand, the
investigation showed depression in the HDL concentration in group (G1) treated with 1%
H,0, while group (G2) treated with 1% H,0O, plus 300 mg / kg B.W. crude extract of
hawthorn showed significant increase in this parameter. High density lipoprotein (HDL)
plays an essential role in plasma lipid transport. It provides a reservoir of C, a lipoproteins,
which are required for the metabolism of chylomicrons and very low density lipoproteins
(VLDL), and acts as a scavenger of surplus unesterified cholesterol from these lipoproteins.
HDL is also the major vehicle for the transport of cholesterol from peripheral cells to the
liver for excretion and catabolism (40). Supplementation of hawthorn (4 weeks) with high
cholesterol diet resulted in marked decrease in total cholesterol and LDL-lipoprotein, and
more importantly with an increase in HDL-lipoprotein (41).

The current study showed decrease in the concentration of reduced glutathione (GSH) in

group (G1) treated with 1% H,0, and significant elevation in group (G2) administrated 1%
H,0, with hawthorn. Hyperlipidemia induced oxidative stress lead to decreased level of
GSH in blood (42). The oxidative stress lead to increase oxidation of GSH into bisulphoric
phase GSSG by inhibition pathway of pentose phosphate shunt which limits NADPH
production that is necessary for activity of glutathione reductase enzyme which is important
in GSH reproduction from oxidized phase (GSSG) (43). Hawthorn contains abundant
amount of antioxidants such as chlorogenic acid, epicatechin, hyperoside and quercetin (54)
which may be useful in alleviating the adverse effects associated with low-density
lipoprotein (LDL)-cholesterol oxidation in atherosclerosis (45). Many studies show that
hawthorn exhibited antioxidant activity associated with its flavonoids, polyphenol,
procyanidin and this activity may be attributed to its effective inhibition of oxidative
processes, efficient scavenging of O2- and possible increasing GSH biosynthesis (46 and
47). The histological structure of normal heart of control group is show in figure (2). After
30 days of oral gavage of 1% H,0, the treated group (G1) showed pathological changes in
the heart manifested as congested myocardial blood vessels with neutrophils in their lumen
as well as odema between the myocardial muscle fibers , it also showed inflammatory cells
between muscle fibers and lumen of blood vessels (figures 3and 4) .The histological
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changes in the heart of animals of group (G2) treated with 1% H,0, plus 300 mg/ kg B.W.
of crude extract of Crataegus oxyacantha showed no clear pathological lesions ( figure 5).
Table (1):-Effect of crude extract of crataegus oxyacantha on lipid profile in male rat
(mg/dl)

Group Control G1 G21%H,0,+300mg/
Treatment Group(Distilled 1% H,0, with | kg B.W. of plant
Orally for3Q_ days | water) water extract with water

Total cholesterol 67.61 +2.89 73.03 £1.97 67.96 £ 3.11
qé conc. Aa Aa Aa
= Triacylglycerol 66.58 £ 2.23 65.26 £ 2.19 66.64 £ 2.44
g conc. Aa Ba Aa
N HDL conc. 51.43 +3.19 46.96 + 1.31 47.71 £ 2.05
Aa Aa Aa
LDL conc. 29.50 +5.06 39.12 +2.53 33.58 +2.34
Aa Aa Aa
v-LDL conc. 13.32 £ 0.45 13.05+0.44 13.33 £ 0.49
Aa Ba Aa
- Total cholesterol 50.85+ 1.24 64.61 £ 3.37 49.86 + 3.38
S conc. Bb Ba Bb
g Triacylglycerol 65.29 + 3.54 12401+ 6.91 49.84 £3.32
3 conc. Ab Aa Bc
- HDL-c conc. 56.67 + 1.12 42.63 + 3.56 53.20 +5.52
) Aa Ab Aa
2 LDL- c conc. 7.24£2.15 46.79 + 5.36 14.38 + 4.68
© Bb Aa Bb
£ | v-LDL —c conc. 13.06 £0.71 24.80 +1.38 9.97 £ 0.66
< Ab Aa Bc

Values expressed as means + SE.n=5/ group
Small letters denote between groups differences, p< 0.05 vs cnhotrol.
Capital letters denote within groups differences, p<0.05 vs control.

Table (2):-
concentration (umol/l)

Effect of crude extract of Crataegus oxyacantha on glutathione

Group Zero time 30 days treatment
Control 30.40 + 1.60 27.20+1.36
Aa Ab
Gl 30.00 +1.90 27.60 +0.75
Aa Ab
G2 29.60 + 1.60 41.20 +0.80
Ba Aa

Values expressed as means + SE.n=5/ group
Small letters denote between groups differences, p< 0.05 vs control.
Capital letters denote within groups differences, p< 0.05 vs control.
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Figure 2:- Histological section of Figure 3:- Histological section of

normal heart of rat (H and E, 40%) heart of rat shows congested blood
vessels with neutrophils in their
lumen (—>) (H and E, 40%)

Figure 4:- Histological section of heart Figure 5:- Histological section of heart of
of rat shows inflammatory cells rat treated with1% H,0,+300mg/kg B.W.

between the muscle fibers and lumen of_crataegus oxyacantha shows no clear

of blood vessels («— ) (H and E, 40%) pathological lesion (H and E, 40 %)

The histological changes in the heart showed congested myocardial blood vessels with
neutrophils in their lumen as well as odema between the myocardial muscle fibers, but no
lesion was observed in group treated with hawthorn. It could be concluded from this study
that Crataegus oxyacantha_has hypolipidemic and antioxidant activity.
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Summary

Out of 210 tissue samples (lung and lymph nodes ) collected from buffaloes
examined by ELISA specific to(BVDV) Bovine Viral Diarrhea Virus antigen ten
(10) samples were positive out of 160 lung tissue collected with (4.7%)and
(3)positive sample were detected out of 50 lymph node tissue samples collected
with (1.4%). Totally 13 positive samples with (6.1%) in buffaloes examined. The
total positive tissue samples were divided to three age group. Group age one from
(birth -6 month), group age two from (6-18 month) and group age three (18 month
up). The positive samples were (1),(10) and (2) with (0.47%),(4.7%)and
(0.95%)respectively that indicate the presence of BVD antigen in buffaloes (Bubals
bubalis) .Out of (210) sera samples collected from buffaloes examined by ELISA
specific to (BVDV) antibody (83) positive sera samples with (39.5%) in buffaloes.
The positive serum samples were divided into three age groups, group age one
from (birth -6 month ), group age two from (6-18 month) and group age three (18
month up ). The positive samples were (3), (60) and (20) with (1.4 %), (28.5%) and
(9.5%) respectively in buffaloes. Out of (60) sera samples collected from cows
examined by ELISA specific to (BVDV) antibody 21/60 positive samples with
(35%) in cows.The positive serum samples divided to three age group ,group age
one from (birth-6 month),group age two from(6-18 month) and group age three
(18 month up ). The positive samples (1), (14), and (6) with (1.6%), (23.3%) and
(10%) respectively. The result above indicated the presence of the disease as
persistent infection (PI) in group one, (MD) in group two and (BVD) in group age
three.
Key words: (BVD) Bovine Viral Diarrhea, Buffaloes (Bubalus bubalis) , cow,
ELISA, (MD) Mucosal Disease.
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Introduction

Bovine viral diarrhea virus (BVDV) is an important economically disease
causing severe economic looses . It is an RNA virus , member of the genus
Pestivirus of the family Flaviviridae consist of two geno types, bovine viral
diarrhea virus type 1 (BVDV1) and bovine viral type 2 (BVDV2).

BVDV infect mainly cattle and can infect sheep .goat and buffaloes (1 and 2).
BVDV is a significant pathogen associated with gastrointestinal ,respiratory and
reproductive disease (3) multiple clinical forms of the infection that vary from
mild subclinical to fatal mucosal disease BVDV is a very common agent affecting
livestock production throughout the world serological studies have shown that the
presence of antibodies to BVDV in cattle is (60-70 %), (4), and (47%) in
buffaloes(5). Fatal mucosal disease MD is caused by combination of cytopathic
(cp) and non-cytopathic (ncp) biotypes of the virus (6). BVDV usually causes early
embryonic  death ,respiratory disease ,diarrhea ,congenital malformation
reproductive failures ,lameness , immunosuppression and (MD) mucosal disease
(7 ) . Intrauterine infection with (ncp) biotype at early stage of gestation lead to
birth of persistently infected (P1) calves , fatal infection with BVDV may result of
calf immunotolerant to BVDV with an in apparent persistent infection which are
serving as source of infection by shedding large quantities of virus life along with
various body excretion .Pl animals are difficult to identify , because of thrire
normal appearance . ELISA test to detect viral RNA (Antigen) is becoming a
popular screening method for detection of BVDV (3).

In IRAQ BVD virus in cow was proved by antibody detection by (8), later
BVDV in cow was isolated by Al-Rodhan (9).

Materials and Methods

Samples collected from water buffalo (Bubalus bubalis) and cows from
slaughter houses around Baghdad city (Abo-grab, Al-Shula, Al-Fudaiylia and
khan-Tharey). Two hundred ten (210) tissue samples collected include 160 lung
tissue samples and 50 lymph node tissue samples were taken to investigate the
presence of the antigen in buffaloes (Bubalus bubalis ) . Two hundred ten (210)
blood samples were collected to detect the presence of antibody in buffaloes and 60
blood samples collected from cows. All samples were stored at (-20C)
ELISA Kits: Antigen capture ELISA (ACE) kits and Antibody ELISA kits . ELISA
Kits purchased from belgium BIO-X diagnostics.
Method: ELISA procedure for Antigen and Antibody diagnosis of BVDV were
performed according to instruction
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Results and Discussion

In buffaloes ELISA antigen test was carried on (210) tissue samples collected
(160- lung tissue and 50 lymph nodes tissue) positive samples were 13/210 with
(6.1%).positive lung tissue samples were (10) with (4.7%) and positive lymph node
tissue samples were (3) with (1.4%). the positive tissue samples were divided
according to the age to three age groups. In group age one (birth-6 months) 1/210
one positive samples with (0.47%) in group are two (6-18 months)10/210 ten
positive samples with(4.7%), in group age three 918 month up )2/210 two
positive samples with (0.95%). The three age groups showed different clinical
signs , group age one showed poor growth respiratory infection, diarrhea and death,
group age two showed skin lesion blindness, depression, loss appetite and group
age three showed mild or /no clinical finding or good health but shedding the virus
(Table,1).

ELISA antibody test was carried on (210) sera samples in buffaloes (83) samples
positive with (39.5%). The positive sera samples were divided to three age group
according to the age ,group age one from (birth -6 months) 3/210 three positive
samples with (1.4%), group age two from (6-18 months)60/210 sixty positive
sera samples with ( 28.5%), group age three (18 months up )20/210 twenty
samples with (9.5%). According to antibody validity these age groups classified as
low or no antibody titer in group age one while high antibody titer in group age
two and medium antibody titer in group age three tables 2. Out of the total serum
samples collected from cows examined by ELISA 21/60 twenty one positive
samples with (35%), these positive sera samples were divided into three groups
,group age one from (birth-6 months ) 1/60 one positive samples with (1.6%),
group age two (6-18 month) 14/60 fourteen positive samples with (23.3%), group
age three (18 months up ) 6/60 six positive samples with (10%) . According to
antibody validity and age these three age groups classified as low antibody titer
or non in group age one high antibody titer in group age two and medium antibody
titer in group age three (Table,3). The proposed clinical diagnosis for the antibody
result of buffaloes and cows was (PI) for age one. (MD) for age group two and
(BVD) for age group three.

Table (1): Bovine viral diarrhea Antigen detection by ELISA according to age
and type of tissue and the main clinical signs in buffaloes.

No. of Type of | No. Of Pos. | % | Total % | The Pos. | % Main clinical
tissue tissue Collected positive age signs
samples samples | samples samples groups
collected
Lung 160 10 47 |13 6.1 | One 1 0.47 | Poor growth
210 day -6 Respiratory
months signs
Diarrhea death
Lymph | 50 3 14 6-18 10 4.7 | Skin lesion
node months Blindness
Depression
Loss apatite
Death
18 2 0.95 | No symptom
months may be in good
up health
Chronic case
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Table 2: Bovine viral diarrhea antibody detection by ELISA according to age
with validity and the proposed diagnosis in buffaloes.

No. of Positive | Per. | Age Pos. | Per Antibody | PrOp0Osed
2:§$§|es samples | % % titer and | diagnosis
collected validity
210 83 39.5| Oneday-6 |3 104 Lowor/no | PI
month antibody
titer
6-18 month |60 |28.5 | High MD
antibody
titer
18 month 20 (9.5 Medium BVD
up antibody
titer

Table 3: Bovine viral diarrhea antibody detection by ELISA according to age
with validity and the proposed diagnosis in cows.

No. of Positive | Per.% | Age Pos. Per% | Antibody | Proposed
tissue samples titer and | diagnosis
samples validity
collected
60 21 35 One 1 1.6 Low Pl
day -6 or/no
months antibody
titer
6-18 14 23.3 High MD
months antibody
titer
18 6 10 Medium | BVD
months antibody
up titer

Antigen and antibody detection of BVD-MD by ELISA in buffaloes and cows
indicated the presence of the disease in IRAQ and in more than one form as can be
seen from the tables of the results. This study detects the presence of BVD-MD
virus antigen in lung and lymph node tissue with 6.1%. BVD-MD virus was
present in lung tissue (4.7%) and lymph node tissue (1.4%) in this investigation,
and was detected in similar tissue by (10 and11). Dividing the thirteen 13 positive
cases of the antigen detection according to the age group revealed that the second
age group (6-18 months) was the mostly affected such result agree with (12). The
clinical finding of the three age group were not similar but different according to
the form of the disease affecting the buffaloes, first and second age groups showed
the most sever signs while many of the third age group were symptomless ,some in
good health such finding also were mentioned and agree with (13).

In India (14) detected a total of 23.3%positive antibody cases by ELISA Kits
while it was 39.5 in this investigation and was (52.5%) in the investigating
conducted by (15) the 6-18 months age group was the highest in the percentage,
such deferens's in results could occur taking in to consideration the previous
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disease situation and outbreaks of the disease if occurred, which could affect the
total result of such investigations.

The validity were expected since the first age group were mostly infected during
pregnancy and yielding low titer or no antibody, high antibody titer were found in
the second age group, while the third age group were grown animals whom have
experienced the disease and react to it in a mild form or chronic with titer in
between the first and second age group such results agree with (16 and 17).
Correlating between the clinical finding and antibody titer mentioned a proposed
clinical diagnosis was made to identify the forms of the disease uncounted during
this investigation. It was found that three forms were uncounted and could be
suspected no similar researchers were found to be compared with using ELISA Kits
to detect antibodies in cows the second age group result (18) with23.3%was the
highest percentage this result agree with (19).

The validity titer manifested in cows the second age group (6-18 months) being
the highest no similar researchers were found to be compared with.

References

1- Van Regenmortel, MH.; Fauguet, CM. and Bishop, DH. (2000). Virus Taxonomy.
Seventh Report of international committee on Toxonomy of viruses. Academic press,
san Diego —san Francisco new York —Boston — London —Sydney — Tokyo.

2- Ghaz, YA.; EI-Sherrrif, AM.; Azzam, RA. and Hussein, HA.(2008). Diagnostic studied
on bovine viral diarrhea infection in cattle and buffaloes with emphasis on gene
markers. Golb. Vet., 2: 92-98.

3- Houe, H. (1999). Epidemiological features and economical importance of bovine viral
diarrhea virus BVDV infections. Vet. Micro. Bio., 64:135-144.

4- Loken, T. and Krogsnud, j. (1992). Programme for making Norwegian cattle free from
Pestivirus in proc, 2" system Pestivirus foundation marcel Lyon, Pp:241-242.

5- Zaher, KS. (2008). Genotyping of bovine viral diarrhea virus using multiplex PCR with
and without RNA extraction. African J. Mic., 2: 216-218

6- David, GP, ; Crawshaw, TR.; Gunning, RF.; Hibbert, RC.; Lioyd, GM. and Maesh,
PR. (1994). Sever disease in adult dairy cattle in three UK dairy herd associated with
BVD virus infection. Vet. Rec., 134(18):468-472.

7- Montgomery, DL.; Van Olphenm,A. ; Van Campen, H. and  Hansen, TR. (2008).
The fetal brain in bovine viral diarrhea virus —infected calves, lesion, distribution and
cellular heterogeneity of viral antigen at 190 days gestation .Vet. Pathol., 45,288-296.

8- Sing, KV.; Haji, A. and Barghout, R. (1977). A survey of neutralizing antibody to
infections bovine rhinotrachitis (IBR), Bovine viral diarrhea (BVD) and parainfluenza
type 3 PI in cattle in Lebanon and some other countries of Middle East. Bulletin of
animal Health production in Africa, 25:85-89.

9- Al-Rodhan, MA. (2005). Bovine viral diarrhea virus isolation and partial
characterization. PhD Thesis, Coll. Vet. Med. Uni. Bagh.

10- Elisabeth, M.; Liebler—teaorio, habil, JF.; Ridpath, and john, DN. (2002). Distribution
of viral antigen and development of lesion after experimental infection with highly
virulent bovine viral diarrhea after experimental infection with highly virulent bovine
viral diarrhea virus type 2 in calve. Am. J. of Vet. Rec., 63(11): 1575-1584

11- Cornich, TE.; Van Olphen, AL.; Cavender, JL.; Edwerdsm, JM.; Jreger, PT.; Vieyra,
LL.; Woodard, LF.; Miller, DR. and Toole, OD. (2005). Comparison of ear notch
immunohistochemistry, ear notch antigen—capture ELISA and buffy coat virus
isolation for detection of calves persistently infected with bovine viral diarrhea virus.
J. Vet. Diagen. Invest., 17(2):110-117

49



The Iragi J. Vet. Med. 36 (1): 45 —-50; 2012

12- Craig, Ml.; Venzano, A.; Konig, G.; Morris, WE.; Jimenez, L.; Julia, S.; Capellino,
F. Blanco Viera, J. and Weber, EL. (2008). Detection of bovine viral diarrhea virus
(BVDV) nucleic acid and antigen in different organ of water buffaloes (Bubalus
Bubalis). Res. Vet. Sci., 85(1):194-6.

13- Kabongo, P. and Van-Vuuren, M. (2004). Detection of bovine viral diarrhea virus in
specimens from cattle in South Africa and possible association with clinical disease. J.
S. Afr. Vet. Assoc., 75(2): 90-93.

14- Sudharshana, KJ.; Suresh, KB. and Rajasekhar, M. (1999). Prevalence of bovine viral
diarrhea in India. Rev. Sci. Tech. Dec., 18(3):667-71.

15- Zaghawa, A. (1998). Prevalence of antibodies to bovine viral diarrhea virus and/or
border disease virus in domestic ruminants. Zentralbl. Vet. Ed. B. Aug., 45(6):345-
351.

16- Baz, TI. (1992). Bovine viral diarrhea —mucosal disease and border disease in Egypt.
Rev. Sci. Tech Sep., 11(3).867-872.

17- Sopp, P.; Hooper, LB.; Clarke, MC. and Brownlie, J. (1994)."Detection of bovine
viral diarrhea virus P80, protein in subpopulations of bovine leukocytes .J. Gen.
Virol., 75:1189-1194.

18- Niranjan, M.; Dubey R.; Galav, V.; Tosh C.; Rajukumar, K.; Pitale, SS. and Pradhan,
HK. (2007). Identification of bovine viral diarrhea type 1 in India buffaloes and their
genetic relationship with cattle strains in 5 UTR ,High Security Animal Disease
Laboratory ,Indian Veterinary Research Institute ,An. And Nagar, Bhopal., 462,021,
India, 93 (1):10.

19- Lee, DH.; Park, SW.; Choi, EW. and Lee, CW. (2008). Investigation of the prevalence
of bovine viral diarrhea virus in dairy cow in South Korea. Vet. Rec. 16; 162(7):211-
213.

50



The Iraqi J. Vet. Med. 36 (1): 51-57; 2012

Use of turmeric (Curcuma longa) on the performance and some
physiological traits on the broiler diets

Raghdad A. Abd Al-Jaleel
Department of public Health-College of Veterinary Medicine-Baghdad University-Iraq
Accepted: 26/9/2011

Summary

This study was conducted at the poultry farm ,Veterinary Public Health .,College of
Veterinary Medicine, to study the effect of Tumeric (Curcuma longa) on broiler
performance and some physiological traits .Two hundred fifty day-old (Rose308) broiler
chicks were all located randomly to five treatments from 1-42 days of age, with tow
replicate pens (25 birds /pen) per treatment .
Chicks were fed the following :- Diet (1)Using basal diet free from herbal plants kept as
control , Diet (2) Basal diet + 0.25% of Curcuma longa (250 gm/100kg of feed) Diet (3)
Basal diet + 0.50% of Curcuma longa (500 gm/100kg of feed ).Diet (4) Basal diet + 1% Of
Curcuma longa (1000 gm/100kg of feed ).Diet (5) Basal diet plus 1.5 % of Curcuma longa
(1500 gm/100kg of feed ).Results revealed that the inclusion of turmeric at the levels of
0.50% in the diets improved body weight ,feed conversion ratio ,there were a significant
difference in feed consumption . At the same time there was no significant difference for
edible parts, were as found significant difference (P< 0.05) for dressing percent for all
treatments treat with compare for control group . At the same time there was no significant
difference in PCV, RBC, Hb, WBC while there was significant difference in H/L ratio,
Albumin and globulin.
Key words: - turmeric, Curcuma longa, broiler, diets.
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Introduction
A variety of feed additives are being included in poultry diet to derive maximum growth
of broiler chickens. Use of in-feed-antibiotics not only increases the cost of production but
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also leads to residues in meat and eggs (1) and develops antibiotic resistance in microbes
(2). Turmeric powder (Curcuma longa) has long been used as antibacterial agent,
antioxidant, growth stimulant etc for centuries in India.

Feed is responsible for about (65-70%) of overall poultry production costs, led to an
increase number of studies on alternative dietary products that improves bird performance
and lower production costs.

Since the 1950s, antimicrobial additives are the most frequently used as a performance
enhancers in animal production and their positive results are observed even in high-
challenge conditions. Since the 1990s, for a ban use of some antibiotics as growth promoters
and the growing trend of the public to consume natural products, plant extracts have been
selected as alternatives to antibiotic growth promoters.

First study that evaluated the antibacterial activities of plant extracts was carried out in
1881; however, they started to be used as flavors enhancers only during the next decades.
With the emergence of antibiotics in the 1950s, the use of plant extracts as antimicrobial
agents almost disappeared. Several studies in literature assessing the use of plant extracts,
individually or in combination, as antimicrobials, antioxidants, or digestibility enhancers in
animal feeds. Researches results on the factors affecting their action, such as plant variety,
harvest time, processing, extraction, as well as the technology employed in synthesis
commercial product and dietary inclusion levels show controversial results , warranted the
need of further research and standardization for the effective use of plant extracts as
performance enhancers, when added to animal feeds.

This article aims at presenting plant extracts as alternatives to antibiotics, Antioxidants,
explaining their main modes of action as performance flavor, dig enhancer in broiler
production.

Curcuma longa or turmeric is a medicinal plant widely used and cultivated in tropical
regions. Plant extracts were found to have antifungal (3), immunomodulatory
(4),antioxidative (5) and antimutagenic (6) activities.

Some of pharmacological activities of Curcuma longa as nematocidal (7), described by
(8) and anti- inflammatory. Moreover, (6) proved the protective effect of Curcuma longa
food additives on aflatoxin-induced mutagenicityand hepatocarcinogenicity.

Turmeric has been used as a coloring and flavouring agent and spice in many foods.
Spices are the natural food additives contribute immensely to the taste and flavour of our
foods. Smallpox, chickenpox, insect bites, as a food purifier and anthelmintic (9).

Turmeric has been subjected to chemical analysis which yielded essential oils (2.4-4%)
and fatty oils (1.7-3.3%). Apart from curcumin, some other murcuminoids, fats,
minerals,fibers, vitamins, proteins and carbohydrates, with total ash content of 4.7-8.2% (10
and 11). In spite of the fact that spices have been extensively consumed for centuries,
occasional doubts have been expressed regarding the safety of some of them.

Fortunately the safety of turmeric and its yellow coloring agent, curcumin, are approved
by many organizations and researcher (12); the joint FAO/WHO Expert Committee on Food
Additives, JECFA,(13); Department of Biochemistry and Nutrition of Central Food
Technological Research Institute of India, CFTRI (14 and 15).

Turmeric (Curcuma longa), a medicinal plant native to the Asian subcontinent, is known
to possess antimicrobial and antioxidant properties. The curcuminoids, yellowish pigments
present in turmeric powder, have shown protective effects against AFB1 (6). The most
recent dietary approach to prevent mycotoxicoses in poultry is the combined use of
antioxidants and adsorbents (16). The poultry industry has undergone remarkable change
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and growth over the last 30 years, and it will continue to expand in the next coming years to
meet a higher demand for low-cost, healthy and convenient products. In addition to the
expanding market, commercial poultry is being genetically selected for ever increasing
growth performance and efficiency. This selection for increased growth rate has resulted in
changes in gastrointestinal development during growth of the animal (17). Apparently,
young poultry are more susceptible to enteric pathogens today than they were 30 years ago.
These pathogens have been of concern to the poultry industry because of lowered
productivity, increased mortality, and contamination of poultry products for human
consumption (18).The main purpose of this study was to evaluate the effect of turmeric
longa L. on the performance and other physiological properties on broiler chicks.

Materials and Methods

This experiment was carried out in the poultry farm of veterinary collage ,Baghdad
University .the experiment were lasted long continued for 42 days starting at 3-1-2010 to
14-2-2010 .(250) days old chicks (Rose 308) were divided randomly into 5 treated groups
50 bird .each ,chicks subdivided into 2 replicates of 25 birds each.
Chicks were fed the following :- Diet (1)Using basal diet free from herbal plants kept as
control ,Diet (2) Basal diet + 0.25% of Curcuma longa (250 gm/100kg of feed) Diet (3)
Basal diet + 0.50% of Curcuma longa (500 gm/100kg of feed ).Diet (4) Basal diet + 1% Of
Curcuma longa (1000 gm/100kg of feed ).Diet (5) Basal diet plus 1.5 % of Curcuma longa
(1500 gm/100kg of feed ). Chicks were reared in (1.5mx1.5m) floor pens of a thick litter
system of wood shavings about 7 cm the feeding program including starter diet that have
been used until 21 days of age and a finisher diet processed to the end of 42 days .All diets
were formulated with the same batch of ingredients within a period had the same
composition .Diets were designed to meet or exceed requirements by the National Research
Council (19) for broilers at this age.Feed and water was provided at ad-libitum during the
experiment, two phase feeding program involved in supplying starter to the first 21 day of
age diet to the chicks.

Table (1) The composition of the experimental basal diets

Ingredient (%) Starter 1-21 day Finisher 22-42 day
Yellow Corn 51 53.3
Soybean meal (45% protein) 30 25
Wheat 13.8 15
Oil 1 2.5
Premix* 2.5 2.5
Salt 0.3 0.3
Methionine 0.1 0.1
Lysine 0.1 0.1
Di- Calcium phosphate 1.2 1.2
Calculated chemical analysis
ME(Kcal/kg) 3000 3086
Crude protein % 21.3 195
Calcium % 0.69 0.52
Avialable phosphore 0.74 0.69
Methionine 0.33 0.31
Lysine 1.19 1.08

*Premix:- (2.5%) Provided the following (per Kg of complete diets )367500 1U, 1335001U Vit.D3,1920 mg Vit.E,83.42 Vit.K3,50mg
Vit.B1,150 Vit B2, 500 mg Vit.B3,177,5 mg Vit.B6,0.8mg Vit B12,600mg Vit.PP,24.5 mg folic acid,27 mg Biotin,5767.5 mg
choline,2667mg Fe,333.75 mg Cu,3334.06 mg Mn,203 mg Co 2334.38 mg Zn,100.75 mg Ca,10 mg Se,65446.46 mg Ph,36667.5 mg
DL-Methionine ,200.02 mg Ethoxyquin,50mg Flavophospholipol, 30 g fish meal,1800 g wheat bran.
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Chicks were vaccinated against Newcastle disease (ND) and infectious bronchitis (1B).
Body Wight was determined through the above diets periods feed intake was recorded for
the corresponding periods. At the end of the experiment, three chicks of each replicate were
randomly selected and weighted to obtain live body weight. were slaughtered using sharp
knife for complete bleeding , feather birds were plucked .Head ,viscera and shanks were
removed .Carcass was left for an hour to remove excess water and allowed for overnight
cooling at 4 £ 2 C then weighed . Dressing percentage was calculated free from giblets
(Heart ,gizzard ,liver) and the weight of each organ was calculated as percentage of the
carcass weight .blood sample were taken from the brachial vein using a syringe . Samples
were used for the determination of various hematological parameters including (PCV, WBC
and RBC counts, hemoglobin (Hb) concentrations and hetrophile/lymphocytes ratio),
glucose and cholesterol concentration. Data were analyzed using the General Linear Model
Procedure of SAS,(20).Duncan multiple range test was used to detect the differences
(P<0.05) among different group means.

Results and Discussion

Table (2) revealed the effect of adding Turmeric to the diet on the performance of
broiler chickens (body weight gain, feed intake, feed conversion) for a six weeks age. It had
been found that the higher body weight gain was observed in birds fed diet contained
Turmeric at level (T3) followed by birds in (T5,T4) respectively as compared with treats (T1
and T2), feed intake showed a higher increase in (T3) as compared with other treats, on the
other hands ,feed conversion (T4) birds was the best as compared to control group (T1) and
other treats group .,the improvement in body weight gain ,feed intake ,feed conversion traits
.during the (6) weeks of experiment were attributed to the presence of active compounds in
turmeric, mainly antioxidant activity of it (5) that stimulates protein synthesis by bird
enzymatic system.

In fact the above results are in agreement with (21) who observed a significant (P<0.05)
increase in weight gain in broiler fed turmeric (1%) over those of control group .,on the
contrary (22) stated that broiler fed with turmeric (0.25,0.50,0.75 and 1%) levels did not
significantly affect body weight gain.

Table (3) showed the effect of turmeric on blood characteristics of broiler (PCV, RBC,
Hb, WBC, H/L Ratio) and Albumin Globulin traits, it revealed that there are no significant
differences among treats for (PCV, RBC, Hb, WBC) traits. H/L ratio, Level of alboumin was
significantly (p<0.05) lower in treats. group as compared with control group, it seems that
various organs in treated group did not revealed any inflammatory reaction hence
heterophillia in these groups may be as result of influx of granulocytes from marrow.

Thus heterophillia that appeared may be due to increase granulopiosis as result of
Turmeric supplementation to the diet .,Further H/L constitute the first line of defense with
efficient Chemotactic response, it suggested that birds of treated group were better equipped
for the non —specific cellular response when invaded by foreign agents viable or innate .,on
the other hands, lowered albumin level ,had no adverse effect on the colloidal state of blood
as well as capillary permeability.

Significantly (P<0.05) higher level of globulin, suggested that birds of treated group had
potential for better humeral immune status, as that in control group. Table (4) indicates the
effect of turmeric in broiler diet on the giblets triats and mortality (i.e Dressing ,Liver
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,Gizzard, Heart%) at (6)weeks of age ,results showed a reduced mortality percent of treated
group as compared with control group ,this may be due to the action of active compounds in
turmeric such as antioxidant ,antimicrobial, antimutagenic...... ect ) that keep birds in good
health condition, moreover, results in table(4) also showed no significant (P<0.05)
differences in giblets of treated group as compared with control group.

Mainly in Gizzard, but clear decrease in dressing percent , increase in liver percent in
control group as compared with the treated group, these results concur with (23) who
reported that feeding broilers of turmeric did not alter the percentage of (liver, gizzard,
heart) traits. The above results raised form this study on turmeric supplementation in the
broiler diet could be attributed to turmeric effect on birds giblets organs, turmeric included
in diet a maximum of (1.5%) might be the reason for no change in structure of body giblets
organs that may be used as (Viz turmeric) an alternative to feed antibiotics for improving
giblets organs in broiler and improve their performance.

Table (2) Effect of Turmeric (Curcuma longa) on the performance of broilers +SE.

Weeks 3 weeks 6 weeks
Body Feed intake Feed Body Feed intake Feed
Treagments weight (gm) conversion | weight (gm) conversion
gain gain
(gm) (gm)
Control 874+ 1555.7+ 1.78+ 2552+ 5359+ 2.1+
T 134 ¢c 436 C 2.7b 416 c 52.4 a 1.2 a
0.25% 1126+ 1790.3+ 1.59+ 2743+ 5376+ 1.96+
T, 16.8 b 52.7 b 1.8a 339 b 475 a 19 a
0.50% 1378+ 2135.9+ 1.55+ 3011+ 5389+ 1.79+
T3 18.7a 51.9a 2.3a 36.4 a 497 a 1.7 b
1% 1198+ 2012.6 + 1.68+ 2848+ 5154+ 1.81+
T4 19.6ab 46.7 ab 18a 377 b 518 a 16 b
1.5% 1278+ 2083.2+ 1.63+ 2885+ 5019+ 1.74+
Ts 20.8a 42.8 a 2.1a 32.7 b 586 a 1.7 b

abc,Means in the same colum with no common supercript differ significantly , P<0.05.
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Table (3) Effect of turmeric (Curcuma longa) on mortality , Dressing %,liver
%,gizzard% and heart% of broiler = SE.
abc, Means in the same Colum with no common superscript

differ significantly ,

P<0.05
Measur PCV RBC HB WBC H/L | Albumin | Globulin
% Cell/mm?® | g/100ml | Cell/mm® | Ratio | g/100ml | g/100ml
eatments
Control 31.4+ 3.42+ 8.94+ 23.40% 0.35+ 2.63+ 2.71+
T, 0.42 a 0.20a 0.22a 0.28a 0.03a 0.03a 0.06 ¢
0.25% T, | 32.2+ 3.38+ 9.05+ 23.72+ 0.31+ 2.57+ 2.68+
0.312 0.17 a 0.16 a 0.31la 0.02b 0.04b 0.07 ¢
0.50% 31.5+ 3.41+ 8.95+ 23.31+ 0.31+ 2.54+ 2.84+
Ts 0.29a 0.19 a 0.20 a 0.29a 0.02b 0.05b 0.06b
1% 31.7+ 3.42+ 8.94+ 23.45+ 0.30+ 2.54+ 2.91+
Ty 0.35a 0.17 a 0.24a 0.26 a 0.03b | 004Db 0.07a
1.5% 32.1+ 3.61+ 8.93+ 23.38+ 0.29+ 2.51+ 2.78+
Ts 0.29a 0.22a 031la 0.23a 0.04b 0.03b 0.08 b

Table (4) Effect of turmeric (Curcuma longa) on blood characteristics of broiler £SE.

Measure Mortality Dressing Liver Gizzard Heart
% % % % %
reatment
Control T, 7.912.6 a 73.6+£1.85 b | 3.4+12 a | 2.8£0.63 a | 0.03+0.44a
025% T, 53131 b | 7461192 a | 29+14 b | 2.7£0.04 a | 0.04+0.48a
0.50% T3 | 29427 ¢ | 778185 a | 2.8+1.6 b | 29+0.05 a | 0.01+0.45a
1% Ty | 43135 b 75721 a | 2.9+15 b | 2.8+0.04 a | 0.9+0.42a
1.5% Ts | 48432 b | 758426 a 3.0£1.4 b | 29+0.06 a | 0.03+0.44a

A,b,c Means with different superscript in the same row differ significantly P<0.05.

91.
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Summary

The present study including determined blood picture by measuring red blood cells
count, hemoglobin concentration, packed cell volume and white blood cells in common
carp Cyprinus carpio, as well as description behavior and growth of carp fish .In order to
estimate LC50 used 240 fingerlings of common carp Cyprinus carpio were exposed to
0.0008ug/L, 0.0010ug/L, 0.0011pg/L, 0.0012pg/L, 0.0013pg/L, 0.0014pg/L and
0.0015ug/L. The LCsq of endosulfan was 0.0012ug/L for 48h of exposure Fish behavioral
were recorded that showed abnormalities after exposure to the various endosulfan
concentrations such as increase swimming activity, hypersensitivity, jerky movement,
violent movements, loss of equilibrium, hyperactivity, increase operculum movement,
frequent jumping, swimming at the water surface, erratic swimming, spiraling,
convulsion, escape attempts from the aquarium with respiratory stress and decrease in
respiratory rate as well as a significant decrease at (P<0.05) in body weight of all treated
groups. The result of blood picture showed a significant reduction in red blood cells
count, hemoglobin concentration, packed cell volume values while the number of white

blood cells was showed a significant increase in its values.
Key word : Endosulfan , Hematology, Pesticide,Cyprinus carpio
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Introduction

Pesticides are well recognized as an economic approach for controlling pests in
agriculture and horticulture. Endosulfan (CgHgClsO3S), an OC compound belonging to
cyclodiene group is extensively used as a broad- spectrum pesticide to treat a wide variety
of invertebrate pests and bird repellent on fruit crops in more than 70 countries (1).
Endosulfan is an organochlorine insecticide and acaricide, and acts as a contact poison in
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a wide variety of insects and mites. Endosulfan is persistent, with a half-life in water of
up to six months under anaerobic conditions (2), and a half-life in soil under aerobic
conditions of up to six years (3). Fish can be exposed to the insecticide when dissolved in
water by absorption through the gills, skin and by contaminated food. Fish gills are the
first organ that adsorbs the toxicants and contaminants which are then distributed via
blood system into other organs. Fish mortality due to pesticide exposure mainly depends
upon its sensitivity to the toxicant, its concentration and duration of exposure.

Intentional misuse of endosulfan for killing fish (4). Endosulfan is very toxic to fish,
even compared to other organochlorine pesticides such as dichlorodiphenyl-
trichloroethane (DDT) (5).The present work aims to study the acute toxicity of
endosulfan through the following: Determining LCO , LC50, LC100 and safety
concentration (SC) values for 48h. Study the clinical signs (behavior of fish such as
movement, food intake and survival rate and the growth, food ratio). Study the effect on
hematological picture which including: RBCs, WBCs, Hb and PCV.

Materials and Methods

The study was conducted at the Fish diseases laboratory, Veterinary Medicine College,
University of Baghdad. A total of 240 Fingerlings of common carp Cyprinus carpio
ranging 12-14 cm in total length and 40-50 gm in weight, were obtained from Al-Talbe
hatchery and acclimated to laboratory conditions for 15 days before the commencement
of the experiment. The fish acclimatized in aquarium measuring 80x40x30 cm and were
supplied with oxygen using tap water in the aquarium to reach 70 L. Physico-chemical
characteristics were measured such as temperature ranges between 21-24C°, pH ranges
between 7-7.8 , Fish were fed twice daily with commercial pellets with ratio of 4% of
initial body weight per day, having 28% crude protein.

Determination of median lethal concentration of endosulfan seven different
concentrations of treatment of endosulfan was used; each concentration was added 3
times to each group. The concentration at which 50% mortality of fishes occurred after
48h was selected as the medium lethal concentration (LCsp). The LCso concentration for
48h was calculated by the probit analysis method. In this study, LCy and LCyq Were
determined also and the observation of toxic symptoms such as movement, respiration,
swimming, food intake and response to the outer effects was recorded.

The concentrations that using in this experiment were 0.0008ug/L, 0.0010ug/L,
0.0011pg/L, 0.0012pg/L, 0.0013ug/L, 0.0014pg/L and 0.0015upg/L. During the
experiment period the observation of toxic symptoms such as stress, movement,
respiration, swimming, responses to the outer effects. Blood collection was done via
cardiac puncture technique, blood was withdrawn directly from heart after the experiment
end by a sterile disposable syringe (needle gauge 23), and blood was transferred into a
tube containing EDTA solution for hematological tests, and counting (RBC, WBC and
PCV).

Results are expressed as M+ SE. Statistical analysis of data was performed on the
basis of one- way analysis of variance (ANOVA 1) for experiment Group differences
were determined using least significant difference (LSD).

Results and Discussion
Median Lethal Concentration Measurement: The estimated LCso by (Probit method)
for endosulfan of Cyprinus carpio was shown in Table (1). In the acute toxicity test,
approximately 1 h after exposure to the various lethal endosulfan concentrations, the
fishes showed behavioral abnormalities such as: increase jerking, frequent jumping,
erratic swimming, spiraling, and convulsion, escape attempts from the aquarium, loss of
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equilibrium, molting, color changes and paralysis. Results showed that no mortality of
fishes in the control treatment. The acute toxicity of endosulfan concentrations on
Cyprinus carpio at different exposure period and the mortality percentages are shown in
Figur (1).

The mortality of the fish indicated that the toxicity and mortality of endosulfan
increased with endosulfan concentrations and exposure. At the low endosulfan
concentration (0.0010 and 0.0011pg/L), mortality was found after 24 h of exposure,
While at higher concentrations (0.0015 pg/L), mortality occurred after 1 h of exposure.
However, the mortality of Cyprinus carpio exposed to either low or high concentrations
of endosulfan remained constant after exposure for 48 h. The present study determined
the LCso of endosulfan (0.0012ug/L) and LCy (0.0008ug/L), LCig (0.0015ug/L), SC
(0.0006pg/L) during 48h.

Table 1: Show LCs, of endosulfan on Cyprinus carpio by Probit method

Conc.u Log Fish Survi Morta Morta Probit
g/L Conc. No. val Fish lity lity % No.
0.0008 0.90 10 10 0 0 0
0.0010 1 10 8 2 20 4.16
0.0011 1.04 10 6 4 40 4.75
0.0012 1.07 10 5 5 50 5.00
0.0013 1.11 10 3 7 70 5.52
0.0014 1.14 10 1 9 90 6.28
0.0015 1.17 10 0 10 100 7.50
Control | ....... 10 10 0 0 | e
8 -
7 .
2 ©
&5 -
Q.
$ 4 ¢
55 |
Q 2 -
1 .
0 T ‘ T 1 ] J 1
0 %é concentration pg/]]_: 1.5

Fig. 1: Linear relationship between probit response and log concentration of
median lethal concentration for endosulfan in 48h.
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The present study determined the acute toxicity of endosulfan on the Cyprinus
carpio during 48 h. The LCs of endosulfan was 0.0012ug/L.In another study, LCsp has
been established as 0.0016ug/L found in Cyprinus carpio (6), The endosulfan had 96h
LCso of 0.93 pg/l found in Macrobrachium rosenbergii, post larvae (7) and grass shrimp
Palaemonetes pugio where 96-h LCsy was 0.62- 1.01 pg/L, with a range of 0.35-1.43ug/L
(8).

Fishes behavioral showed abnormalities approximately 1 h. after exposure to the
various endosulfan concentrations such as increase swimming activity, hypersensitivity,
jerky movement, violent movements,loss of equilibrium, hyperactivity, hyper-excitability,
increase operculum movement, frequent jumping, swimming at the water surface, erratic
swimming, spiraling, convulsion, escape attempts from the aquarium, hitting to the walls
of the aquarium before finally sinking to the bottom (Fig.2). The exposed fishes exhibit
tremors and gradual weakening of reflexes leading to imbalance in posture and loss of
equilibrium (Fig.3). In due course of time a few fishes start drowning but by sudden
somersaulting, regain normal posture and balance temporarily.

Finally, however, they succumb to poison with mouth and operculum wide open,
molting of body color changes from silvery white to pale white. At lower concentration,
however, the changes in behavior are conspicuous. Results showed fish loss appetite of
food. Abnormalities behavior observed in all treated groups but the severity of signs
increased with a high concentration of endosulfan.

Fig.3: Show imbalance in posture and loss of equilibrium of fish
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Erratic movements and abnormal swimming are triggered by deficiency in nervous
and muscular coordination which may be due to accumulation of acetylcholine in
synaptic and neuromuscular junctions (9).

Surfacing phenomena as observed in the fish treated with lethal concentration of
endosulfan indicates hypoxic condition. Such surfacing might be to procure definite
proportion of its oxygen requirement from the atmosphere (10). Bradbury and Coast (11)
reported signs of endosulfan poisoning in fish, which included loss of schooling behavior,
swimming near the water surface, hyperactivity, erratic swimming, seizures, loss of
buoyancy, increased gill mucus secretions, flaring of the gill arches, head shaking and
restlessness before mortality.

Signs of acute Endosulfan poisoning include frequent jumping and erraticopercular
movement followed by convulsions (12). Sunderam, (13) found the 96 hr LC50 values
vary from 0.014 pg/L for the harlequin fish Rasborahetero morpha to 14 pg/L for catfish
Claria sbatrachus. The 96 hr LC50 values for Australian fish are 2.2 ug/L for the native
firetail gudgeon Hypseleotris gallii, 2.4 pg/L for the eastern rainbow fish Melanotaenia
duboulayi and silver perch Bidyanu sbidyanus, 0.5 pg/L for golden perch Macquaria
ambigua and 0.2 pg/L for bony bream Nematolosaerebi (13).

The LC50 values for exotic species that inhabit the Murray-Darling basin are 3.1
pg/L for mosquito fish Gambusia affinis, 0.1 pg/L for carp Cyprinus carpio and 1.6 ug/L
for rainbow trout Oncorhynchus mykiss (14 and 13).

Endosulfan has long been known to be extremely toxic to many fish species, with
the harlequin fish Rasborahetero morpha apparently most sensitive (24 hour LC50 = 0.02
pg/L). High excitability, loss of equilibrium and spasmodic movement has been reported
as general symptoms of endosulfan poisoning in fish (13).

The decrease in the consumption of oxygen is probably the result of alterations of
energy metabolism (15). Some studies of the pathological effects caused by chronic
exposure to chemical substances evidenced the gradual destruction of gills filaments,
killing the fish by asphyxia (16).

Body weight variations are the most sensitive indication of potential toxic effects
studied. The physiological indicator may be affected if food is limited or if food
consumption of the fish is impaired due to other stress factors.Feeding preferences were
affected and consumption of food in fish was impaired and reduced drastically. This was
more noticed in sub-lethal exposure periods. For these animals, it might be profitable to
decrease their food uptake under toxic environmental conditions to lower the energetic
costs of digestion. Depression in appetite is a common response of fish to stress and
intermittence of feeding for longer periods, it can have a clear impact on growth and
reproduction (17).

The effects on growth or survival rate were observed in fathead minnows
Rasborahetero morpha continuously exposed for 60 days under flow-through conditions
to endosulfan concentrations between 0.04 and 0.4 pg/L (13). Treatment at the high dose
of endosulfan induced lower body weights and body weight gains and abdominal
cramping in other fish. A substantial growth reduction caused by toxicant stress has
important implications for survival in the natural situations. Dembele, (18) indicated that
the abnormalities in fish behavior observed in exposure with OC insecticides could be
related to failure of energy production or the release of stored metabolic energy, which
may cause severe stress, leading to the mortality of the fish. The stress response in some
situations may lose its adaptive value, which can result in the inhibition of growth,
reproductive failure and immune suppression (19). Body weight may be reduction due to
Liver and kidney damage in fish (20).
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Results of RBCs count (Cells/pL x10°) in blood of Cyprinus carpio which exposed
to repeated different concentrations of endosulfan insecticide for three months are shown
in Table( 2 ).There was a significant reduction in RBCs count at (p<0.05) of all treated
groups values when compared with the control group values. The highest reduction in
RBCs count was recorded in T5 group value which treated with a concentration of 0.0005
Hg/L while the lowest reduction in RBCs count was recorded in T1 group value which
treated with a concentration of 0.0001 pg/L. Results of PCV (%) in blood of Cyprinus
carpio which exposed to a repeated different concentration of endosulfan insecticide for
three months are shown in Table (2). Results showed significant reductions in PCV (%) at
(p<0.05) of all treatments groups values when compared with the control group value.

The highest reduction in PCV (%) was recorded in T5 group value which treated with
a concentration of 0.0005ug/L while the lowest reduction in PCV% was recorded in T1
group value which treated with a concentration of 0.0001ug/L. The results of hemoglobin
(Hb) (gm /dl) are shown in Table (2). There was a significant decrease (p<0.05) in values
in all treated groups along the period of the experiment in comparison with the control
group value in blood of Cyprinus carpio which exposed to a repeated different
concentration of endosulfan insecticide. The highest reduction in Hb concentration was
recorded in T5 group value which treated with a concentration of 0.0005ug/L while the
lowest reduction in Hb concentration was recorded in T1 group value which treated with
a concentration of 0.0001ug/L. Results of WBCs count (Cell/uLx10% in blood of
Cyprinus carpio which exposed to repeated different concentration of endosulfan
insecticide for three months are shown in Table (2). There were significant elevations at
(p<0.05) in T5 group value as compared with the control group value. While There were
no significant differences at (p<0.05) among T1, T2, T3 and T4 groups values also, when
compared with the control group and T5 group values respectively.

Table 2: The results of hematological tests (WBCs count, RBCs count, Hb concentration and
PCV) of Cyprinus carpio which exposed to a repeated different concentration of Endosulfan pesticide
during experiment period.

Hematological tests
Test WBCs RBCs count Hb
count Cells/pLx10° concentration PCV (%)
Groups Cells/pLx10 (gm/dl)
3
Control 25.4+0.9 2.6+0.01 8.4+0.1 31.0+£0.5
B A A A
T1 25.9+1.2 2.42+0.005 7.8£0.1 29+0.4
0.0001pg/ AB B B B
L
T2 26.7+1.2 2.23+0.004 7.1+0.1 26+0.4
0.0002tg/ AB C C C
T3 27.3+1.1 2.04+0.004 6.4£0.1 24+0.3
0.0003ug/ AB D D D
L
T4 28.2+1.1 1.89+0.007 5.9+0.1 22+0.3
0.0004Eg/ AB E E E
T5 28.9+1.1 1.72+ 0.006 5.440.1 20+0.3
0.0005ug/ A F F =
L

3

*

L.S.D. value: RBCs=0.014, PCV=0.9,Hbc. =0.3, WBCs=3.1

Figures represent mean + standard error.

Different capital letters represent significant difference between groups vertically at p<0.05.
n =10

X3

o

R/
0.0

X3

8

63



The Iragi J. Vet. Med. 36 (1): 58 — 67; 2012

The alterations of the haematological parameters could be used as an important tool
for the assessment of pathological conditions of animals. The changes in the
haematological parameters of fish are a helpful biomarker for evaluating their health
status (21). The endosulfan induced reduction in the blood parameters recorded in the
present study. This may be due to haemolysis and/or haemorrhage caused actions of
pollutants to the fish (22). In the present study, the haematological parameters were
negatively correlated with the endosulfan concentration and the experiment length.

This results agreement with Jenkins,(23) stated that the reduction in the
haematological parameters after sub-lethal endosulfan exposure is the result of the
inhibition of erythropoiesis, haemosynthesis, osmoregulatory dysfunction or an increase
in the rate of erythrolysis. Although the level of hemoglobin reduced in Cyprinus carpio
exposed to endosulfan, the erythropenia could be associated with a possible hemolysis
(24). Banik, (25) reported that Anabas testudineus exposed to 0.00125% of endosulfan
are unable to absorb iron efficiently from the intestine leading to a decrease in the
hemoglobin formation and then anemia. On the other hand, the reduction in erythrocyte
numbers could be related to possible oxidative damage to hemoglobin caused by the lipid
peroxidation observed in fish exposed to the low concentration of endosulfan (23)

A reduction in haematological values, indicated anemia in the pesticide exposed fish
may be due to erythropoiesis, haemosynthesis and osmoregulatory dysfunction or due to
an increase in the rate of erythrocyte destruction in haematopoietic organs (26). In the
present study, the decrease in RBCs count during the chronic treatment might be resulted
from severe anemic state or haemolysing power of toxicant (endosulfan) particularly on
the red cell membrane. Pesticides were found mainly in the erythrocytes (particularly in
the erythrocyte content) and plasma and not in the leucocytes, platelets or stroma
indicating that they mainly bind with hemoglobin. The reduction in erythrocyte count,
PCV and haemoglobin of Cyprinus carpio in the present study can be attributed to the
following factors, haemodilution of blood due to the damage of fish organs (27) and the
haematological parameters PCV, RBCs and Hb, whose changes can be interpreted as a
compensatory response that improves the O, carrying capacity to maintain the gas
transfer, also indicates a change in the water blood barrier for gas exchange in gill
lamellae (28).

Erythrocyte level was found to be depressed in fishes subjected to stressful
conditions. Changes in the erythrocyte profile suggest a compensation of oxygen deficit
in the body due to gill damage and the nature of the changes shows a release of
erythrocytes from the blood depots (24).

Inhibition of erythropoiesis and an increase in the rate of erythrocyte destruction in
hematopoietic organs are the cause of decrease in RBCs count. Joshi, (29) found a
significant decrease of RBCs, Hb and packed cell volume (PCV) in endosulfan exposed
fish species and indicated the toxic effect of endosulfan on spleen, liver and anterior
Kidney.

The decrease in the haemoglobin content in the present study resulted from rapid
oxidation of hemoglobin to methaemoglobin or release of O, radical brought about by the
toxic stress of endosulfan. It is increasingly recognized that xenobiotics which is capable
of undergoing redox cycling can exert toxic effects via the generation of oxygen free
radicals. Matkovics, (30) observed Cyprinus carpio a quick decrease in haemoglobin
content in response to parquet toxicity .

The PCV values decrease when a fish loses its appetite, or it is diseased or poisoned
by pesticides (31). The reduction in the PCV values indicates that the fish suffers from
anemia or hemodilution. In addition, an alteration in the fish metabolism would also lead
to decrease values of hemotocrite in Cyprinus carpio (32).
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Similar to the present study, a significant decrease in the red cell count was reported
in fingerlings Cyprinus carpio exposed to concentrations from 0.26 to 0.78 pg.L of
endosulfan (33).

In the present study, although significant variations were observed in terms of
leucocyte concentration, the progressive trend of leucocytosis observed in Cyprinus
carpio exposed to both concentrations of endosulfan could be considered as a cellular
response of tissue alteration generated by the insecticide (34) or a high sensitivity of
neutrophils to environmental changes (35). The increase in WBCs count in the present
study indicates the stress condition of the fish caused by endosulfan which might produce
gill damage and other organs.
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Summary
Carnitine is quaternary ammonium compound and required for the transport of

fatty acids from the cytosol into the mitochondria for the generation of metabolic energy.
The aims of the present study were to assess the effects of L-carnitine administration to
pregnant mice on some parameters of reproductive performance and pregnancy outcome.

One hundred and five pregnant female mice Swiss albino strain mice age: 12-14
weeks were used in this study. Pregnant mice were divided randomly into three equal
groups including control group (administered distilled water; DW), low dose group (T1)
administered 0.5 mg/Kg L-carnitine and high dose group (T2) administered 1 mg/Kg L-
carnitine. Daily administration of D.W. or L-carnitine was continued from day 1 (day
post-sexual mating) until parturition. Hormone assay involving follicle stimulating
hormone (FSH), luteinizing hormone (LH) and estradiol (E,), litter size, percentage of
female sex, weight of the reproductive system and endometrial thickness were assessed.

Assessment of levels of serum reproductive hormones appeared that the FSH and
LH and E;, for both treated groups were increased significantly (P<0.05) as compared to
the control group. Moreover, significant increment (P<0.05) in the weight of
reproductive system, litter sizes and a significant increment (P<0.05) in the thickness of
endometrium for both treated groups was observed as compared to the control group.

Conclusion: administration of 0.5 mg/Kg L-carnitine to pregnant mice had
beneficial effects on pregnancy and offspring outcomes.

Key words: L-carnitine, mice, reproduction, pregnancy, FSH, LH, Estrogen.
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Introduction

Carnitine, or 3-hydroxy-4-N-trimethylaminobutyrate, is a ubiquitous molecule
within mammalian tissues, which was first discovered in the skeletal muscle extracts in
the early twentieth century (1). The crucial role of L-carnitine in metabolism was not
elucidated until 1955, and its deficiency was not described until 1972 (2). Carnitine was
certified as an essential nutrient of multifunction for the body (3). A trimethylated amino
acid, roughly similar in structure to choline, L-carnitine is a cofactor required for
transformation of free long-chain fatty acids into acylcarnitines, and for their subsequent
transport into the mitochondrial matrix, where they undergo beta-oxidation for cellular
energy production (4).

In normal animals, the excretion of unchanged carnitine in urine seems to be the
main pathway of loss. This excretion is increased in thyrotoxic and decreased in
hypothyroid patients (5). Also, in normal animals carnitine is lost mainly by excretion in
the urine (6). The absorption and deposition of dietary carnitine in human found that
carnitine absorption is dependent on the intake amount. Approximately 54-87% of
dietary carnitine is absorbed in the intestine and enters the bloodstream of rats and human
being (7 and 8). Carnitine uptake from blood into tissues takes place via an active
transport process against concentration gradient. Furthermore, tissue carnitine
concentration is 20-50 folds higher than in plasma (9 and 10). Carnitine biosynthesis
accounts for one third to one half of the total carnitine sources when omnivorous diet is
consumed (11).

After oral administration of radioactive-labeled carnitine in rats, labeled
trimethylamine N-oxide and butyrobetaine were found in urine and feces, respectively
(12). Carnitine degradation in mammals was restricted to the non-absorbed carnitine in
the intestinal tract, whereas absorbed or intravenously administered carnitine and
endogenous carnitine were mostly eliminated in urine (13), and also excreted in milk
(14). The European Food Safety Authority has made an extensive safety evaluation and
concluded that up to 2 g L-carnitine or the equivalent 3 g L-carnitine tartrate are regarded
safe for daily consumption (15).

Animal studies had revealed no harm to the fetus but that no adequate studies in
pregnant women had been conducted. L-carnitine had been given to pregnant women late
in pregnancy with resulting positive outcomes (16). Therefore, the aims of the present
study were to assess the effects of L-carnitine administration to pregnant mice throughout
all gestation days on some reproductive hormones and pregnancy outcome.

Materials and Methods

One hundred and five mature Swiss albino strain female mice age: 12-14 weeks;
weight 25-28 g were used which obtained from animal house at Institute of Embryo
Research and Infertility Treatment/Al-Nahrain University. Each female in the metestrus
phase was caged with mature healthy male mouse, and the occurrence of vaginal plug
was considered as the first day of pregnancy. The pregnant females were isolated in the
cages alone. Pregnant mice were divided randomly into three equal groups (each group
contains 35 pregnant mice) including control group (administered distilled water), low
dose group (T1) administered 0.5 mg/Kg L-carnitine and high dose group (T2)
administered 1 mg/Kg L-carnitine. Daily administration of D.W. or L-carnitine was
continued from day 1 (day post-sexual mating) until parturition.
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Low and high doses of L-carnitine were prepared by dissolving one crushed tablet
(1000 mg tablet; Harbin Yeekong Herb Inc.; Australia) in 100 mL and 50 mL of distilled
water; respectively. Each pregnant mouse was orally administered 0.05 mL from one of
previous two solutions throughout pregnancy period.

At end of gestation period, 105 pregnant mice were delivered. Litter size and
percentages of the female to male new born pups were determined. From 30 delivered
mice, blood samples were taken under light anesthesia using diethyl ether (Fluka;
Germany) by heart puncture using 2 mL syringe attached to 21-gauge needle and put in
1.5 mL tube and left for 10 minutes. serum were separated from blood using
centrifugation for 2500 RPM for 8 minutes and preserved in refrigerator freezer at -20 °C
untill the time of the hormone analyses (FSH, LH and E;) using radioimmunoassay
(RIA) technique at Biochemical tests laboratory, Institute of Embryo Research and
Infertility Treatment.

Reproductive organs consisting ovaries, uterine horns and vagina were taken and
cleared from attached adipose tissues. Weight of whole reproductive system was assessed
using sensitive balance (BL-2105; Germany). Then, tissue of uterine horn was fixed and
processed for histological sectioning to measure thickness of the endometrium according
to procedure was mentioned by (17).

4. Statistics:

Data analyses were conducted using Statistical Analysis Package for Social Sciences
(SPSS, version 14). All values were presented as mean and standard error of mean (Mean
+ S.E.M). To compare among means of three groups, multiple analysis of variance
(MANOVA) analysis and student t-test were used. Significance was set at P < 0.05 (18).

Results and Discussion

Significant increment (P<0.05) in the weight of reproductive organs for both treated
groups was assessed as compared to the control group. For the same parameter, non
significant differences (P>0.05) were noticed between both treated groups. Litter sizes
for both treated groups were increased significantly (P<0.05) as compared to the control
group. However, non significant (P>0.05) differences were assessed for the litter size
between both treated groups. Also, non significant (P>0.05) differences were observed in
the female sex ratio among the control and both treated groups (Table 1).

Figure (1) shows the changes in the endometrial thickness for the control and both
treated groups. Significant increment (P<0.05) in the thickness of endometrium was
observed for both treated groups as compared to the control group. However, non
significant (P>0.05) differences were appeared between both treated groups.

The results showed that the gonadotropins (FSH and LH) and estradiol (E,) for both
treated groups (T1 and T2) were elevated significantly (P<0.05) as compared to the
control group. However, non significant differences (P>0.05) were reported for levels of
all serum reproductive hormones between both treated groups (Table 2).
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Table 1: Litter size, percentage of female sex and weight of reproductive organs for pregnant
mice” administered two doses of L-carnitine throughout pregnancy (No.=35 pregnant mice/group;
Meant S.E.)

Groups Parameters
Litter size Percentage Weight of reproductive
of female sex organs (g)
Control group X 6.72 + 0.11 0.76 + 0.09 4.23+0.041 ~
Low dose group 8.64 +0.12 0.73+0.09 6.61 +0.024
(T1)
High dose group 8.81+0.08 0.70 + 0.05 6.82 +0.031
(T2)
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Study groups
Figure 1: Endometrial thickness for pregnant mice” administered two doses of L-carnitine
throughout pregnancy (No.=10 pregnant mice/group; Data are Mean+ S.E.)

High dose (T2)

Table 2: Levels of serum FSH, LH and E, for pregnant mice” administered two doses of L-
carnitine throughout pregnancy (No.=10 pregnant mice/group; Data are Mean+ S.E.)

Groups Reproductive hormones
FSH LH (mlU/mL) E, (Pg/mL)
(mlU/mL)

Control group 3.41+0.020 " 1.30 + 0.031 " 6.81+0.012 "

Low dose group 5.10 + 0.027 2.32 +0.022 8.42 +0.018
(T1)

High dose group 5.22 +0.020 2.41 +0.026 8.34 +0.020
(12)

In the present study, a significant increment (P<0.05) in the weight of reproductive
system and endometrial thickness was assessed for both L-carnitine treated groups as
compared to the control group. The recently study, the intrauterine milieu is a complex
mixture of substances originating from serum and endometrium that support blastocyst
growth and development (19). Therefore, use of LC in patients with anorexia nervosa has
been shown to accelerate body weight gain, normalize gastrointestinal function, and
improve physical performance. Although LC biosynthesis increases during embryonic
development, its levels are still much lower than those measured in adults (12). Thus, if
carnitine food intake is reduced, the biosynthesis of carnitine can account for more than
90% of the body requirements (20).

Table 1 and Figure 1, changes in the weight of reproductive organs and
endometrium thickness may be as a result of changes in the number of implantation sites
and metabolism in several body organs and systems. There is experimental evidence that
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LC stimulates the activity of the pyruvate dehydrogenase (PDH) complex by decreasing
the intramitochondrial acetyl-CoA/CoA ratio through the trapping of acetyl groups (21).
The simultaneous reduction of acetyl-CoA levels in the cytosol further contributes to
activate the glycolytic pathway (22). In general, L-carnitine transports long-chain fatty
acids into the mitochondria where they are oxidized (metabolized). Once oxidized
enhance the mitochondrial production of adenosine triphosphate (ATP). Enhancing ATP
production, improves the metabolic efficiency in the tissues involved (23). In hearts
containing raised concentrations of carnitine, there was a significant increase in glucose
oxidation (24), subsequently, leads to increase ATP production and tissue formation.

Results show significant differences (P<0.05) were reported in the litter size
between the control group and both treated groups. Previous researches had shown the
addition of LC to maternal gestation diets increased body weight gain (25), plasma
insulin like growth factor-11 (26) of gestation mothers and increased total number of new
born and born alive (27). Although LC is supplied exogenously as a component of the
diet and can also be synthesized endogenously, evidence suggests both primary and
secondary deficiencies do occur. On the other hand, carnitine deficiency can be acquired
or a result of inborn errors of metabolism (16). Carnitine degradation in mammals is
restricted to the non-absorbed carnitine in the intestinal tract, whereas absorbed or
intravenously administered carnitine and endogenous carnitine are mostly eliminated in
urine (13), and also excreted in milk (14).

Although much is known concerning the utilization and/or metabolism of specific
nutrients, such as glucose and amino acids, by embryos before hatching from the zona
pellucida (28 and 29). More recently, the impact of select nutrients on development of
hatched blastocysts is limited, and this is especially true for species in which hatched
blastocysts must undergo extensive elongation before implantation (29). Furthermore, a
decrease in the production of free radicals, less tissue damage and reduced muscle
soreness after exercise and a better utilization of fat as energy source during recovery
(30). Carnitine had also an antioxidant capacity and decreases oxidative stress (31).

In conclution that administration of low concentration of L-carnitine to pregnant
mothers had beneficial effects on pregnancy and offspring outcomes.
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Summary

The present study was aimed to evaluate neurotoxic effects of oseltamivir phosphate
in lactating pups of orally dosed mice mothers during lactation. Twelve recently
parturited female albino mice were divided equally into three groups, one control and two
treated groups, each group consists of 4 dosed dams and 8 chosen pups .The nursing
dams of T1 and T2 dosed daily orally with 1mg/kg and 5mg/kg oseltamivir phosphate
respectively representing the therapeutic dose and 5 fold dose of drug while control
group dosed with distilled water. Lactating mice pups of all groups examined for the
following parameters: First parameter was body weight changes and gain: In which
T1group showed significant increase in mice pups body weight gain after 14 day of
treatment in comparison with control group and T2. Second parameter was clinical
symptoms observation /daily, all treatment groups that showed neurotoxic symptoms
appeared from 1% dose and extended along the next few days of treatment to be gradually
disappeared and completely lost within the last days of treatment in dose dependent
manner.These neurotoxic symptoms were weakness, convulsions ,lay on back or side,
extended body, incoordination ,extended limbs and limbs stiffness. Third parameter was
gross and histopathological studies which demonstrate that the brain was the most
affected organ beside extensive lesions in liver, kidney, stomach and small intestine of
treated groups in dose dependent manner.

In conclusion of this study revealed that Oseltamivir phosphate produce neurotoxic
effect in mice pups through indirect administration by nursing mothers dosing during
lactation period and the level of toxicity was in dose dependent manner.

Key words: - oseltamivir phosphate, neurotoxic, lactation period, mice.
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Introduction

Oseltamivir phosphate (OP) is an orally administered anti-influenza agent of the
neuraminidase inhibitor class. The ethyl ester prodrug oseltamivir is administrated orally
as a phosphate salt and converted by hepatic esterases to the active metabolite oseltamivir
carboxylate (OC) (1). OC specifically binds and inhibits the influenza virus
neuraminidase enzyme that is essential for viral replication (2). In this way, oseltamivir
limits the spread of influenza virus subtypes A and B within the infected host. When used
as treatment, oseltamivir reduces the severity and duration of symptoms (3), while
prophylactic administration prevents their onset (4). In recent years, abnormal or
delirious behaviors have been reported with a low incidence in young individuals with
influenza who were also receiving oseltamivir (5). Cases arose most commonly in Japan
but were also observed in Taiwan, Hong Kong, North America, Europe, and Australia.
No causative association could be demonstrated, and similar events were also reported in

the absence of oseltamivir (6 and 7).
Nevertheless, health and regulatory authorities in Japan and elsewhere have amended
the product label to include precautions on the use of oseltamivir in young persons. These
actions, and the associated media coverage, have fostered renewed interest in the central

nervous system (CNS) tolerability of oseltamivir(5). The aim of this study to evaluate
neurotoxic effects of oseltamivir phosphate in lactating pups.

Materials and methods

Chemicals : Oseltamivir phosphate (flufly®)75 mg tablets provided by Julphar Ras
Alkhima-UAE. The stock solution (Lmg/ml) of oseltamivir phosphate were prepared by
dissolving lcapsule (75)mg oseltamivir phosphate in 75 ml distilled water .(1 )ml of
stock was dilute with (9)ml of distilled water to prepare the concentration of 0.1mg/ml
with dose volume of 0.1ml/10gm BW that used for dosing in therapeutic dose of 1mg/kg
BW administrated toT1 .While 1ml of stock was diluted with 1ml of distilled water to
prepare the concentration of 0.5mg/ml administrated with dose volume of 0.1ml/10 gm
BW for 5 fold of therapeutic dose(5)mg/kg.BW administrated to T2. While control
group administrated distilled water for the period of 14 day lactation. Total number of
(12)pregnant female mice that kept after parturition with their of chosen (24) nursing
pups ,weighed (3-4)gm that were divided equally into three groups, Two treatment
group T1,T2 and one control group each consist of (4) nursing mother and(8) of their
chosen lactating pups. The animals were raised and bred in the animal house of college of
veterinary medicine/Baghdad University where the research was done. The animals were
kept in cages of (20x15x15) cm? dimensions in average of one nursing mother with their
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nursing pups in each cage, in optimum conditions of breeding at (22+3) °C With (14/10)
Hours (Light/Dark) cycle Standard pilliets and water Provided ad li-itum (8). When
pups of treatment groups and control group reach 7 day of age, the mothers of control
group was dosed orally, daily with distilled water for period of 14 day .While nursing
mothers of treatment groups T1,T2 were dosed daily with therapeutic dose(1mg/kg).BW
and fivefold the dose (5fd)5mg/kg.BW respectively for the rest period of lactation (14
day) to detect the neurotoxic effect of oseltamivir phosphate on mice pup during the
lactation period and 7day after the termination of the nursing mothers treatment (at the
end of lactation period). Pups of experimental groups (T1, T2and C) were tested for
following parameters: Body weight gain/weeklylst and 14 day of treatment (at end of
lactation). Clinical symptoms observation/daily. Gross and histopathological examination
of organs and tissues /7 day after treatment termination. These organs involved brain,
liver, kidney stomach and small intestine done according to (9).

Statistical analysis of data was performed on the basis of Two-Way Analysis of
Variance (ANOVA) using a significant level of (P<0.05). Specific group differences
were determined using least significant differences (LSD) as described by (10).

Results and Discussion

The result of body weight gain showed that at 14 day of treatment T1 recorded
significant increase in  body weight gain (P<0.01) which was 7.4 gm in comparison
with control group and T2 in which body weight gain 5.6gm and 4.4 gm respectively.
Table (1)

Table :( 1) Body weight changes/grams of nursing pups received OP indirectly
from daily dosed nursing mothers with different doses during lactation

period.
eriod 1 day of 14 day of Body weight gain
Grou treatment treatment M=SE
n=8 pups M+SE M+SE
C 3.2+0.2 8.8+0.37 5.6+0.24
D.W A b AB a B
T1(1mg/kg) 2.8+0.2 10.4+£0.4 7.4+0.4
A b A a A
T2(5mg/kg) 3.2+0.2 7.6:£0.4 4.4+0.24
A b B a B

T1= Pups of 4 nursing mothers, in which nursing mothers dosed with therapeutic dose (T.D)
1mg/kg.BW.

T2= Pups of 4 nursing mothers , in which nursing mothers dosed with 5 fold (5FD) therapeutic
dose 5mg/kg.BW.

C=Pups in which nursing mothers dosed distilled water (D.W)

M+SE represent mean + standard error

-Different small letters represent significant differences within groups (P<0.01)

-Different capital letters represent significant differences between groups (P<0.01).

This result may be due to effect of OP and/or OC on dopamine and/or other
catecholamine. Its reported that dopamine-deficient mice grew normally up to around
10 day after birth, but at postnatal day (P10-14) they were distinguishable during
subsequent development, they lost more body weight and gradually weakened, the
phenotypic abnormalities of these mutant mice revealed that dopamine is essential for
animal development and survival during the juvenile stage(11).Also this result may be
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occur through effecting the appetite by alteration in dopamine levels .Its estimated that
dopamine also play a major role in the regulation of appetite (12),also may be as a result
of interference with growth hormone release .Other suggestion is due to the reported
gross and histopathological effect of drug in our study on stomach and intestine of treated
groups in dose dependent manner that may affect absorption of food or effect the appetite
positively in low doses and negatively in high doses. Clinical observation of lactation
study showed that T1 and T2 showed neurotoxic symptoms appeared 1.5-2 hours after
lactation .These symptoms appeared from the first dose and extended along the next
days of treatment in dose —depended manner .The intensity and number of affected
animals reach to peck for T1 in the 3" and 4™ day of treatment and for T2 in the 3 4"
5" and 6" day of treatment then gradually reduced to be completely disappeared in the
last 4 days of treatment in T1 and in last 2 days of treatment in T2 .These clinical
symptoms include weakness ,convulsions, Lay on back or side, irritability and itching
ears by hind limbs ,extended body, incoordination, extended limbs and limbs stiffness.
Table (2).

Table (2): clinical symptoms of mice pups dosed with two different doses by nursing

mother of oseltamivir phosphate during lactation period.

GROUP of treatment
D.W Control _ _ _ _ _ _ _ _
weakness ++3 | ++5 | ++6 +8 +8 _8 8
+5 +3 +2
T1 Convulsion 2 +8 -6 +8 8 8 8
+6 +2
Lay on back or 4 4 - - - - -
side
Itching ears by 3 1 _ _ _ _ _
Pups of 4 nursing hind limbs
mothers  dosed Extended body -8 3 -5 -5 -5 -5 -5
with therapeutic | |ncoordination +2 | 8 | 8| 8 | _8 8 8
dose (1mg/kg 6
.BW) of OP Extended limbs +8 +3 | 8| 8 | 8 8 8
5
Limbs stiffness +8 +3 8 8 8 8 8
5
T2 Weakness ++3 | ++6 | ++6 | ++3 +3 +2 8
+5 +2 +2 +5 5 6
Convulsions +8 +8 +2 +2 +8 8 8
6 6
Pups of 4nursing Lay on back or 4 4 - - - - _
mothers dosed side
with (5 fold ) of Itching ears by B 4 3 1 B _ B
therapeutic dose hind limbs
(5mg/kg.BW) of | Extended body 2 5 8 8 | 8 8 8
OP Incoordination +3 +2 6 +2 +8 +8 8- _
6
Extended limbs +3 +3 +2 8 8 8 8
5 5 6
Limbs stiffnes +3 +2 +2 K -8 8 -8
5 6 6

1-8=number of pups showing toxic symptoms.
- (NON), + (SLIGHT), ++ (OBVIOUS), +++ (SEVER)
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This result may be due to effect of OP and/or its metabolite OC on dopamine and/
or another catecholamine or may be other neurotransmitters of central nervous system like
serotonin, GABA, glutamine and Ach. Primarily we think that OP and/or OC has ability to
penetrate blood brain barrier(BBB).This penetration occur in time when BBB is still
immature during lactation period and may be interfere with dopamine and /or another
catacholamins and even other CNS neurotransmitters. It’s reported that in developing mice
BBB maturation is complete around the third postnatal week (13). Developing of
elimination system of OP and/or OC beside gradual maturation of BBB may be were the
main causes that reduced the observed clinical symptoms within last days of treatment. Its
estimated that brain level of OP in pups were 1500 times that of adult animals exposed to
the same dose(14).1t’s important to know that up to one fourth of OP is distributed via
circulation and enters tissue though the BBB(15).We agree with recent study done by
Yoshino(16) who used wibester rats in his study in which these rats received OP at dose
25 and 100 mg/kg.BW I/P the result indicate that increase extracellular dopamine with
156% and 223% of pre-administration level in prefrontal cortex (PFC) also was
significantly greater than vehicle administrated rats and ataxia was observed. Also the
neurotoxic symptoms observed in our study may be due to the extensive damage in brain of
treated groups that involved cerebellum and also cerebrum. Weakness may be due to
cerebellum damage .Studies shows that cerebellum dysfunction leading to delay initiation
of movement and do not prevent it (17).This delay in movement may be appeared as
weakness. Incoordination may be due to cerebellum and/or vestibular dysfunction caused
by OP and/or OC effect .The cerebellum modulation and coordination of muscular activity
are important in skilled voluntary movement as well as in the movement and posture
equilibrium (18)while its damage may lead to incoordination and ataxia. Extended limbs
may be due to effect of OP and/or OC on CNS neurotransmission, this cause that muscles
receives impaired signals that lead to excessive muscle relaxation. Limbs stiffness may be
attributed to imbalance between the two opposing muscles of limbs may be one of them
more active than another. Extended body and back head noticed in T1 and T2.This result
may be due to toxic effect of OP and/or OC on cerebellum causing more cerebellum
dysfunction and more increase in stretch reflex that control muscle tone(19) . In recent
study(2010) reported that When oseltamivir is administered in extremely high doses (500—
1000 mg/kg) to young juvenile rats, central nervous system toxicity and death occurred in
some animals. Mortality was not observed in older juvenile rats, suggesting a possible
relationship between neurotoxicity and an immature blood-brain barrier. To assess potential
neurologic adverse effects of oseltamivir use in infants, a retrospective chart review was
performed in infants less than 12 months of age who received oseltamivir, amantadine, or
rimantadine. The result revealed the occurrence of adverse neurologic events during
therapy among subjects treated with oseltamivir versus those treated with the adamantanes
but without significant difference .This is the largest report to date of oseltamivir use in
children less than 12 months of age. Neurologic events were not more common with use of
oseltamivir compared with that of the adamantanes (20).

The pathological changes study showed the presence of gross and histopathological
lesions in dose dependent manner in all the examined organs, mainly were in the brain and
to less extent in liver, kidney, stomach and small intestine. Brain of T1 macroscopically
showed edema and slight congestion Fig (1) .while T2 showed severe congestion of
meninges and hemorrhage. Microscopically brain of T1 showed Shrinkage of neurons with
focal areas of hemorrhage Fig (2) in addition to congestion of blood vessels of cerebrum
and meninges with focal gliosis. The cerebellum showed edema with degenerative changes
and complete dissolution of purkinji cells. While T2 showed sever congestion of blood
vessels of cerebral and cerebral meninges. Liver of T1 macroscopically showed
enlargement and friability. Fig (3), while liver of T2 showed Hepatomegaly with rounded
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edges and pale color with multiple areas of necrosis (gray-white) in color. Microscopically
liver of T1 showed dilatation and congestion of blood vessels .Massive necrosis of hepatic
parenchyma and increase in apoptosis, severe hemorrhage with infiltration of large numbers
of neutrophils, Focal aggregation of neutrophils and lymphocytes in hepatic parenchyma
with infiltration of neutrophils in sinusoids were also seen .The portal blood vessels and
sinusoids contain serum protein, while T2 showed extensive areas of necrosis and
heamorrhage. Neutrophils aggregation in parenchyma ,dilatation and congestion of blood
vessels and sinusoid  containing neutrophils in their Lumina with infiltration of
mononuclear cells in portal areas and formation of granulomas beside blood vessels Fig
(4). Kidney of T1 macroscopically showed slight congestion and atrophy, while T2 showed
Atrophied kidney. Fig(5).Microscopically T1 showed Perivascular cuffing, congestion of
blood vessels ,shrinkage of glomerular tuft .multiple areas of severe cortical hemorrhages
with mononuclear cells infiltration in the interstitial tissue and around glomeruli with
slight periglomerular  fibrosis and proliferation of parietal layer of capsule with
vacuolation of glomerular tuft ,also there was necrosis and apoptosis Fig(6 and7),while T2
showed Degeneration and necrosis of epithelial cells forming epithelial casts, congestion of
blood vessels .severe destruction of renal tissue with hemorrhage. Stomach of T1 and T2,
macroscopically, .showed thickened, corrugated mucosa Fig (8). While Microscopically
stomach of T1 and T2 showed that in the non glandular regions: There was papillary
proliferation of epithelial lining with marked hyperkeratosis Fig (9).The glandular region
showed severe congestion of blood vessels of mucosa. Macroscopically small intestine of
T1 showed edema Fig(10),while small intestine of T2 showed congestion of serosa
surface ,with areas of hemorrhage, microscopically small intestine of T1 showed marked
hyperplasia of lymphoid tissue with increase in cellularity of mucosa while T2 showed
increase in numbers of goblet cells with increase in mucin secretion ,also infiltration of
inflammatory cells in the lamina propria of mucosa Fig(11). All pathological changes were
in dose dependent manner.

Fig (1) Macroscopical section of brain of mouse Fig(2) Histopathological section of brain cerebrum
pup of T1 in which nursing mother treated with of mouse pup of (T1) in which nursing mother treated
1mg/kg.BW/dayof oseltamivir phosphate for 14 with 1mg/kg BW/day of oseltamivir phosphate for 14 day

; ; g during lactation period shows shrinkage of neurons (2)
Gy of:flctatlon period. Shows edema and slight with focal areas of severe hemorrhages ( b) (H&Ex400).
congestion.
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Fig(3) liver of mouse pup of T1 in which Fig(d) liver tohf mousetp;p 9;(;"2) /i:‘ wll}li:/l;d
aursing mother treated with 1mg/kg.BW /day MRS JFUCLED SECHiet e L E O O 5

.. A of oseltamivirphosphate during lactation period
)f oseltamivir phosphate for 14 day of lactation ¢, 14 day shows formation of granuloma beside

seriod shows enlargement and friablity. the congested blood vessels (H&Ex400).

Fig (5) kidneys of mouse pup of T1 in which nursing

mother treated with 1 mg/kg .BW /day of oseltamivir

phosphate for 14 day Shows atrophy , with focal areas
of necrosis.

with 1mg/kg .BW/day of oseltamivir phosphate

for 14 day during lactation period shows severe
cortical hemorrhage (a) with mononuclear cells
infiltration in interstitial tissue, around glomeruli
(b)and slight periglomerular fibrosis and poliferation
of parietal layer of capsule (c )with vacuolation of
glomerular tuft(H&E40X).

Fig(7) kidney of mouse pup of (T1) in which Fig(8) Stomach of mouse pup of T1 in which
nursing mother treated with 1mg/kg.BW/day nursing mothertreated with 1 mg/kg .BW /day
of oseltamivir phosphate for 14 day during of oseltamivir phosphate for 14 day shows thic
lactation period shows severe necrosis and  kened ,corugated mucosa(a) .

apoptosis(a) (H&Ex400).
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Fig (9) Non-glandular stomach of mouse pup of (T1) Fig(10)Small Intestine of mouse pup of Tlin
in which nursing mother treated with 1mg/kg .BW/day which nursing mother treated with 1mg/kg.
of oseltamivir phosphate for 14 day during lactation BW/day of oseltamivir phosphate for 14 day
period shows papillary proliferation of epithelial lining  of lactation period shows edema .

(a) with marked hyperkeratosis( b ) (H&E40X).

Fig (11) Intestine of mouse pup of (T2) in which
nursing mother treated with Smg/kg .BW/day
of oseltamivir phosphate for 14 day during
lactation period shows increase in numbers

of goblet cells ( a ) with increase mucin secretion
(H&E40X) .

In our study the gross and histopathological lesions of examined organs may be due
to excessive exposure to OP and/or its metabolite OC. Gross and histopathological
lesions of brain may due to penetration of OP and/or OC cross BBB and cause damage
to multiple areas of brain ,we thought that OP may be more implicated in damage of
brain structures and may be effected other organs. Its estimated that brain level of OP in
pups were 1500 times that of adult animals exposed to the same dose (14). Because OP
contain phosphate salt that may cause extensive damage and toxicity in the brain, when
the BBB is still immature during the first days of study, as reported
by James Farrelly from center of drug evaluation and  researchin ~ (2000) who
performed studies using rats and marmosets dosed orally for one month and he found tha
t lesions were chronic progressive nephropathy,corticomedullary mineralization,tubular
minerli-zation,tubular vacuolation, basophilic tubules and focal nephropathy,he suggest
that the lesion of kidney were due to excessive exposure to more toxic prodrug OP
where rats could not hydrolyze the OP sufficiently to its metabolite that will cause
accumulate excessive amount of phosphate this would negatively affect the dietary
calcium/phosphate ratio in species known to be sensitive to this type of change ,this
consequencely would lead to mineralization of kidney, he showed no histopathological
changes in liver of treated animals with OP .When he used marmosets as a labratory
animals in his studies he showed that no histopathological changes seen in liver,kidney
and bones except in Gl in which OP was extremely irritant in primate more than of
rodents ,in marmosets the lesions exist only in Gl represented by severe gastric mucosal
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inflammation ,atrophy ,hemorrhage ,erosion and ulceration are associated with
1000mg/kg. the ratio of OP:OC was 1:3 while in marmosets was 1:15 in urine analysis
showed may be rodent could not hydrolyze OP efficiently like primates, OP is pro-ester
drug we expect that its easily penetrate BBB and cause damage in brain in dose
dependent manner. This not exclude the effect of OC .We thought that nursing mothers
may be play an important role in transporting excessive amounts of OC to lactating pups
within lactation period ,when metabolism system of adult mice more developed than of
neonates.
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Summary

The aim of this study was to evaluate the effect of different doses for grape seeds
extract in internal organs of mice. Histopathological, cytogentical and haematological
studies were done to evaluate this effect. The study was done on (24) mice divided into four
groups (6/group) for one month. Group one treated with PBS considered as control
Negative, Group two treated with (100mg/kg B.W.) of grape seed extract, Group three
treated with (200mg/kg B.W.) of grape seed extract, Group four treated with (300mg/kg
B.W.) of grape seed extract. The results showed that (200, 300mg/kg B.W.) cause
significant decrease in hematological, cytogentical parameters and severe histopathological
changes while at dose (100mg/kg B.W.) induce immune pathological response organ with
amelioration of haematological and cytogentical parameters. In conclusion the effect of
grape seed extract was dose dependent that more severe toxicopathological changes
appeared in haemtological, cytogentical and histopathological results at doses (200 and
300mg/kg B.W.) while at dose ( 100mg/kg B.W.) induce immunopathological response
internal organs with amelioration of haematological and cytogentical parameters.

Key words: Grape, toxicity, grape seed, Mice.
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Introduction

Grape is one of the most commonly consumed fruits in the world. It has various
biological functions due to it rich polyphenol ingredients, (1). Grape seed extract is the
primary commercial source of group of powerful antioxidants known as oligomeric
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proanthocyanidins (OPCs). Also generically called pycnogenol, a class of flavonoids (2).
Proanthocyanidin, a type of polyphenol is found a bundantly in grape seed extract and has
anti-inflammatory, anti-arthritic and anti-allergic properties. Grape seed extract had
antioxidant and free radical scavenging activity. Flavonoids found in red wine have been
reported to protect the heart by inhibiting the oxidation of LDL "bad"cholesterol (LDL
oxidation which can lead to hardening of the arteries or atherosclerosis) (3). According to our
knowledge there is few researches about the effect of different doses for grape seed on
internal organs (lung, liver, Kkidney, spleen, heart and brain) so the present work
accomplished this task.

Materials and Methods

Local grapes cultivated in Iraq were collected from the local market and classified as
Vitis vinifera by the herbarium of the Biology Department, College of Science, Baghdad
University. Shed and dried at room temperature. A voucher specimen of the plant was
deposited to be identified and authenticated at the National Herbarium of Irag Botany
Directorate in Abu-Ghraib (Certificate number (199) in (19/01/2011). plant was (Vitis
vinifera ), a member of the family (Vitaceae ) genus (Vitis) species (Vinifera), according to
certificate. According to (4) the ethanolic extract of plant was prepared as follows:-1-
aliquots of 50 gm of the powdered seed of plant were suspended in 250 ml of 70% ethanol
alcohol in Erlyn Myer flask and stirred on cold magnetic stirrer overnight.2-After72hr., the
sediments were filtered by gauze and then by filter paper.3-Steps (1) and (2) were repeated
4-5 times.4-The pooled extract was dryness y oven 40 °C.5-The weight of yield resulted
from that amount of powdered plant was measured.6-The yield was kept at -20°C until the
time of use. For following experiments, 3.5 gm of powdered plant extract was dissolved
into 100 ml PBS (as solvent),the suspension then filtered and sterilized by using 0.4mm
sterile Millipore filter and kept in deep freeze (-20 °C) until use.

Heamatology was determined as following according to the (5). Test was performed
by using of hemoglobin kit (Drapkin“s reagent) then uses 5 ml of Drapkin’s with 20 pl of
blood, left for 5 min then read on 540 nm. Packed cell volume was measured by using
micro-hemocrit capillary tubes. Haymes solution was used to dilute the blood for counting
RBCs by hemocytometer method. Thoma’s solution was used to dilute blood to count
WBCs by hemocytometer method as mentioned before in RBCs counting, but here the only
difference was the type of pipette.

One drop of blood was dripped on a slide to differential Counting of WBCs (%) then
this drop was spread with one stroke and after getting dried, the slide was dyed with Wright
giemsa stain and left forl0 minutes then washed with tap water. The slide was examined
under a microscope.

Ammonium oxalate solution was used to dilute blood to count platelet (x 10° cell/ L)
by hemocytometer method. Cytogenetical was determined as following according to the (6).
After the bone was washed, both ends of bones were cutting and the bone holding vertically
above test tube, 5 ml at 37C° sterile PBS injected in bone and collected in test tube. Cell
suspension mixed with 1ml of colchicin for about 10 minutes and then the tube was put in
incubator at 37°C. The tubes centrifuged which contain bone marrow at 2000 rpm for 10
minute. The suspension was with draws and the sediments mixed very well and then 10 ml
of 37°C KCI was added gently at the beginning and incubated for about 40 minutes. After
that  tubes centrifuge at 2000 rpm for 10 minute and withdraw the suspension, the
sediments mixed well and fixed by fresh glacial acetic acid: methanol (1:3 v/v) (5ml). Then
centrifuge at 2000 rpm for 10 minutes, the washing process return for 6 hours and then the
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sediment suspend in 1-2 ml. The suspension mixed by pipette and then dropped the
suspension on oil free slide at distance (30-50cm) and the slides were left to dry. The slide
stained by giemsa stain for about (15) minute and then after dry, the slides were examined
under light microscope. LD50 of grape seed extract was determined as following according
to the Dixon (7).

The study involves 24 mice which were divided in to 4 groups each group contains 6
animals treated as following: 1- Group one: gavage orally by stomach tube with PBS 4
time/ week this group considered as control negative. 2- Group two: gavage orally by
stomach tube 4 time/week 100 mg /kg .B.W. grape seed extract for 4 weeks .3- Group three:
gavage orally by stomach tube 4 time/week 200 mg /kg .B.W. grape seed extract for 4
weeks. 4- Group four: gavage orally by stomach tube 4 time/week 300 mg /kg .B.W. grape
seed extract for 4 weeks.

Histopathology According to the (8), the animals were sacrificed and postmortem
examination done. Specimens were taken from all internal organs; the tissues have been
kept in 10% formalin immediately after removal. After 48 hours then tissue sections were
embedded in paraffin blocks, and sectioned by microtome at 5um. All tissues were stained
with hematoxylin and eosin stain and the histopathological changes were examined under
light microscope.

Statistical analysis of data was performed by using Statistical Package for Social
Science, (9) Version 16, and for determination of significant differences using ANOVA one
way and two way. Group differences were determined using least significant difference
(LSD) test at P<0.05 (9).

Results and Discussion

The calculated LD50 for grape seed extract was 2000mg /kg. B.W.

Haematological effect of grape seed extracts: The result of Hb (mg/dl) is shown in
(Table 1). The result of group treated with grape seed at dose (100mg/kg B.W. orally) Hb
was (14.10+0.27) showed increase in Hb values when compared with control group which
Hb was (13.50+0.10). In addition the result showed significant decrease (p<0.05) in Hb
values in groups treated with ethanolic extract at dose (200, 300mg/kg B.W. orally) Hb was
(11.30+0.19, 11.10+£0.15) when compared with control group which Hb was (13.50+0.10).

The result of P.C.V (%) are listed in (Table 1).There were increase of P.C.V (%) in
group treated with ethanolic extract of grape seed at dose (100mg/kg B.W. orally) P.C.V
was (45.00+0.51) when compared with group control which P.C.VV was (43.67£0.33). In
addition the result in groups treated with grape seed at dose (200 and 300mg/kg B.W.
orally) P.C.V was (36.67+0.88, 36.00+0.32) showed significant decrease (p<0.05) in P.C.V
(%) when compared with control group which P.C.V was (43.67%0.33).
The data of RBCs count are shown in (Table 1). The group treated with grape seed
at dose (100mg/kg B.W. orally) RBCs was (6.3.x10°+0.08165) showed increase in RBCs
count but no significant difference when compared with control group which RBCs was
(5.6 x10°+0.04082). In another way the result of this study showed significant decrease
(p<0.05) of RBCs count in group treated with grape seed at dose (200 and 300mg/kg B.W.
orally) RBCs was (4.4 x10°+0.09082, 3.6 x10°+0.0505) when compared with control group
which RBCs was (5.6 x10°+0.04082)
The data of WBCs count are shown in (Tablel). The results showed increase in
WBCs count but no significant difference of group treated with grape seed at dose
(100mg/kg B.W. orally) was (7.1x10°+0.07743) when compared with control group which
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WBCs was (6.6+0.1 x10°1547). In another way the result of group treated with grape seed
at dose (200 and 300mg/kg B.W. orally reached (5.3 x10°+0.05132, 5.00x10°+0.3333)
showed decrease in WBCs count but no significant difference when compared with control
group which WBCs was (6.6 x10%+0.11547).

The data of platelet count are explained in table (1). Group treated with grape seed
at dose (100mgkg B.W. orally) was (9.8 x10*+0.77451) showed increase in Platelet count
but no significant difference when compared with control group which platelet was (9.5
x10%+0.11536). In another way platelet count showed significant decrease (p<0.05) in
groups treated with grape seed at dose (200 and 300mgkg B.W. orally) was (5.4
x10%+0.05513 and 5.1 x10*+0.11000) when compared with control group which platelet
was (9.5 x10*+0.11536).

The result of differential count are listed in (Table 1). The study showed increase in
numbers of lymphocyte (%) in group treated with ethanolic extract of grape seed at dose
(100mgkg B.W. orally) was (62.00+£1.50) when compared with control group which
lymphocytes was (61.67+1.40). In addition the result of groups treated with grape seed at
dose (200,300mg/kg B.W. orally) was (38.00£0.58, 30.45+0.29) showed significant
decrease (p<0.05) when compared with control group which lymphocytes was
(61.67+1.40).

The result of group treated with grape seed at dose (100mgkg B.W. orally) was
(33.00£1.53) showed increase in numbers of neutrophils (%) compared with control group
which neutrophils was (32.00£0.36). In another way the result showed significant increase
(p<0.05) in numbers of neutrophils (%) in groups treated with grape seed at dose (200 and
300mgkg B.W. orally) was (58.00£0.58 and 66.55+0.27) when compared with control
group which neutrophils was (32.00£0.36).

The study showed no significant difference of group treated with grape seed at dose
(100mgkg B.W. orally) eosinophils count was (2.00+0.30) when compared with control
group which was (2.33+0.33). In addition the result of groups treated with grape seed at
dose (200 and 300mg/kg B.W. orally) showed increase was (1.67+0.19 and 1.55+0.27)
when compared with control group which eosinophils was (2.33+0.33).

The result showed decrease in numbers of monocytes of group treated with grape
seed at dose (100mgkg B.W. orally) was (3.00£0.40) when compared with control group
which monocytes was (4.00+0.47). In addition the result of group treated with grape seed at
dose (200 and 300mg/kg B.W. orally) showed significant decrease (p<0.05) was (2.33+0.21
and 2.00+0.50) when compared with control group which monocytes was (4.00+0.47).
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Table (1) The result (mean £ SE) of some Haematological parameter (HB (g/dl),
pcv%, WBC (dl), RBC (dl), Platelet (dl) and differential count (%b).

Treated with Treated with Treated with
Control (-) plant at dose plant at dose plant at dose
(100mg/kg B.W. (200mg/kg B.W. (300mg/kg B.W.
orally) orally) orally)

HB 13.50+0.10 A 14.10£0.27 A 11.30+0.19 B 11.10+0.15B
P.C.V% 43.67+0.33 A 45.00£0.51 A 36.67£0.88 C 36.00£0.32 C
RBCs 5.6+0.04082 A 6.3£0.08165 A 4.4+0.09082 B 3.6£0.32B

WBCs 6.6+£0.11547 A 7.1+£0.07743 A 5.3£0.05132AB 5.00+0.33333AB
Platelet 9.5+0.11536 A 9.8+£0.77451 A 5.4+0.05513 B 5.1+0.11000 B
Differential 61.67+ 1.40 62.00+1.50 A 38.00+£ 0.58 B 30.45+0.29 B
count Lymphocyte A
Neutrophil 32.00+ 0.36 33.00+1.53D 58.00+0.58 B 66.00+0.27 B
D
Eosinophil 2332033 A 2.00+£0.30 A 2.67x0.19 A 255+0.27 A
Basophile
Monocyte 4.00+£0.47 A 3.00+0.40 A 1.33+0.21 B 1.00+0.50 B

Different letters means significant (p<0.05) between groups

The present study found that treatment of grape seed extract at dose (100mg/kg B.W.
orally) significantly improved the hematological parameters compared with animals treated
at dose (200,300mg/kg B,W orally) these beneficial effect of grape seed extract on these
parameters probably add to the long list of known pharmacological actions of grape seed
extract that have been recorded by author (10) due to chemical structure(s) are mainly
responsible for the antioxidant activities of grape extracts.

In another way the results demonstrated grape seed extract at dose (200 and
300mg/kg B.W. orally) induced a significant decrease in erythrocyte and leukocytes count,
hematocrit, platelet count and lymphocyte percentage may be due to inhibition or defective
hematopoiesis, these findings are agreed with those obtained from other studies (11and12),
a prolonged prothrombin time is indicative of abnormalities of factors V,VII or X,
prothrombin, fibrinogen or due to the presence of an inhibitor (13).

Cytogenetics effect of grape seed extracts on bone marrow: Mitotic and Blast Index

The data of table (2) explain the effect of ethanolic extract of grape seed on Ml in
group treated with grape seed at dose (100mg/kg B.W. orally) was (16.1+0.4) showed
significant increase (p<0.05) in MI when compared with control group which MI was
(14.0£0.1). While groups treated at dose (200 and 300mg/kg B.W. orally) was (13.2+0.1and
12.1+0.4) showed significant decrease (p<0.05) in MI when compared with control group
which MI was (14.0+0.1). The result showed significant increase (p<0.05) in Bl value in all
groups treated with ethanolic extract of grape seed at dose (100, 200 and 300mg/kg B.W.
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orally) was (38.33+0.8, 32.67+0.3 and 29.33+0.2) when compared with control group which
Bl was (27.33+0.1).

Table (2) showing (mean + Se) the effect of grape seed extract on mitotic and blast
index.

est MI* BI**
Control (-) 0. 14.0+0.1C 27.33£0.1 D
Treatmen with plant at dose 16.1+0.4 A 38.33x0.8 A
(100mg/kg B.W. orally)
Treatment with plant at dose 13.2+0.1 AB 32.67+0.3 B
(200mg/kg B.W. orally)
Treatment with plant at dose 12.1+0.4 B 29 29.33+0.2 C
(300mg/kg B.W. orally)

*MI=Mitotic index ** Bl =Blast index
Different capital letters means significant (p<0.05) results between weeks, L.S.D=1.03
The results with treated with grape seed extract at dose (100mg/kg B.W. orally)

showed significant increase in mitotic index and blastic index and this agreement with
(14).The grape seed contain flavonoids, catechin was one of active constituents of grape
seed, stimulated the proliferation of mouse bone marrow cells (15). While result treated
with grape seed extract at dose (200 and 300mg/kg B.W. orally) showed decrease
gradually in mitotic index and blastic index and this agreement with (16) who showed that
the higher doses affected the mitotic process in the normal lymphocyte but the
chromosomal changes might be intacted. When mice were given grape seed extract in their
diet at different doses, they had better contact hypersensitivity response and less
Immunosuppression (16).

Pathological Study:

Control group: There are no clear macroscopic findings.

Pathology of organs in healthy female mice treated with ethanolic extract of grape seed at
dose (100mg/kg B.W. orally).

Brain: Histopathological lesion of brain showed focal aggregation of microglial cells
(gliosis) forming nodular like structure (figl). Lung: Histopathological changes showing
perivascular and peribronchiolar lymphocytic cuffing (fig2). Heart: Histopathological
changes characterized by marked hyperplasia of lymphoid tissue of pericardial adipose
tissue. Liver: Histopathological lesion showing proliferation of kupffer cells with
infiltration of lymphocytes within the dilated sinusoids. Other sections showed formation of
early granuloma within hepatic parenchyma consisting of mononuclear cells aggregation
(3). Kidneys: Histopathological changes showing perivascular lymphocytic cuffing in the
interstitial blood vessels (fig4). Spleen: Histopathological changes charactersized by marked
hyperplasia of lymphoid tissue in white pulp (fig5). Pancreas: Histopathological lesion for
pancreas was marked by hyperplasia of islets of langerhans (fig6). In addition to hyperplasia
of lymphoid tissue of the organ. Stomach: Histopathological changes showing in non-
glandular region showed no pathological changes. While the glandular region was
undergoing focal infiltration of mononuclear cells in the mucosa (fig7). Intestine:
Histopathological lesion showing there is extensive hyperplasia of lymphoid tissue (fig8).
Bone marrow: Histopathological charactersize moderate hyperplasia of hemopoietic tissue
with increase in numbers of megakaryocytes(fig9).
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Pathology of organs in healthy female mice treated with ethanolic extract of grape seed at
dose (200mg/kg B.W. orally).

Brain: Histopathological lesion for brain showing severe congestion of blood vessels of
cerebral and cerebellar meninges (fig 10). In addition perineuronal and perivascular edema
of cerebrum. Lung: Histopathological section showed hemorrhage, congestion of alveolar
blood capillaries and pulmonary blood vessels with pneumonic area. Heart:
Histopathological changes showing marked fibrosis of myocardium with infiltration of
mononuclear cells (fig 11). Liver: Histopathological characterize there is extensive areas of
necrosis and apoptosis (fig22). Infiltration of mononuclear cells in the portal areas. Kidney:
Histopathological lesions showing severe necrosis of epithelial lining of proximal and distal
convoluted tubules (fig 12). Spleen: Histopathological changes showing deposition of small
amount of amyloid like substance with deposition of hemosiderin pigment. Stomach:
Histopathological lesion showing non-glandular region showed marked hyperplasia and
hyperkeratosis of mucosa (fig213). Intestine: Histopathological lesion showing infiltration
of mononuclear cells in mucosa with slight fibrosis. Pancreas: Histopathological
characterize tissue section showed extensive necrosis of pancreatic acini and islet of
Langerhans (fig 14). Bone marrow: Histopathological changes showing depletion of
hemopoietic tissue with increase in numbers of blood sinuses.

Pathology of organs in healthy female mice treated with ethanolic extract of grape seed at
dose (300mg/k B.W. orally).

In addition to previous histopathological changes seen in treated group with grape
seed extract. There are the following changes: Brain: Histopathological lesion showing
shrinkage of neurons (dark blue), edema of the cerebrum. The cerebellum showed edema
between the molecular and granular layer with degeneration of numerous purkinji cells and
complete dissolution of the others (fig 16). Lung: Histopathological sections showed sever
hemorrhage, congestion of alveolar blood capillaries and pulmonary blood vessels with
large pneumonic area. Heart: Histopathological changes showing sever lesion that there is
wide areas of fibrosis of myocardium with highly infiltration of mononuclear cells. Liver:
Histopathological characterized hyperplasia intrahepatic bile ducts forming papillary
projection (fig 17). Kidney: Histopathological lesion showing severe periglomeruler
infiltration of inflammatory cells mainly mononuclear cells (18A) with cystic dilation of
renal tubules containing hyaline cast fig (18B). Spleen: Histopathological changes showing
increase in amount of amyloid like substance leading to pressure atrophy of lymphoid tissue
with deposition of hemosiderin pigment (fig 19). Pancreas: Histopathological characterized
the main microscopic changes were the infiltration of mononuclear cells around pancreatic
duct with slight fibrosis (fig20). Stomach: Histopathological lesion for stomach showing
extensive fibrosis of mucosa leaving only few mucous glands. Intestine: Histopathological
changes showing similar pathological changes as seen in the previous period of treatment.
Bone marrow: Histopathological characterized showed depletion of hemopoietic tissue with
increase in numbers of blood sinuses.

The pathological changes due to (100 mg/kg B.W.) Showed brain gliosis and that due to
aggregation of microglial cell (17) explained that the flavonoids has a direct effect on glial
cells by inducing activation of astrocytes and microglia and release of tumor necrosis factor
alpha (TNF-a). Flavonoids are generally thought to be having antioxidant and free radical
scavenging effects .Flavonoids are also known to had neuroprotective actions (18).

Active compound like antioxidant, flavonoid, catechine and alkaloids which may be act
as immune stimulant and increased splenocyte proliferation (19). The perivascular and
peribronchiolar lymphoctic cuffing in the lung, kidney and hyperplasia of lymphoid tissue
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of white pulp of spleen were due to the immune stimulant and increased splenocytes
proliferation caused by active compound of the plant (19). Pancreas showed regeneration
of islet of langerhans and this agreement with (20) Referred that patients with end-stage
diabetic nephropathy showed corrected thiol deficiency, increased T cell activation, and
reduced tumor necrosis factor—o, thus normalizing immunoregulatory defect (20). Also
agreement with (21) in the pancreas grape seed acts mainly as chemoprotectant and can
stimulate recovery after intoxication.

Bone marrow undergo proliferation of stem cell with presence of large numbers of
megakaryocytes .The hyperplasia of hemopoietic tissue may be due to hemolytic anemia
and it is a usual physiological response in order to increase the production of blood cells by
the bone marrow with immature forms which appear in the circulation suggesting that
compensatory erythropoiesis had been suppressed. In other words the bone marrow of
toxicated group far from being depressed is in fact producing red cells at a considerable
faster rate than normal and this is of a great value in helping the animal maintaining its
hematological indices to meet the continuous blood loss. Stimulation and toxic effect
resulting in exhaustion and suppression of hemopoietic tissue, and that agreed with (21).

Infiltration of mononuclear cells especially in liver, stomach and formation of early
granuloma in liver, this may be attributed to the active compound like antioxidant flavonoid
and alkaloids which may act as immune stimulant. The patient was given a better chance at
survival if the cancer tissue showed infiltration of inflammatory cells, in particular
lymphocytic reactions. The results suggested some extent of anti-tumor immunity is present
in colorectal cancers in humans, in (22) published apaper findind tumour infiltrating
lymphocytes to be quite significant in human colorectal cancer (22).

While at dose (200mg/kg B.W.) the predominant feature of organs was the necrosis and
may be due to increase in hepatic oxygen demand without an appropriate increase in hepatic
blood flow. Apoptosis also was due to connected to slight alterations within the plasma
membrane causing the dying cells to be attractive to phygocytic cells (23).

Cerebellum there is severe congestion of blood vessels of cerebellar meninges that
agreed with (24), that may be due to penerat of the extract the blood brain barrier. In
intestine was infiltration of mononuclear cells in mucosa with slight fibrosis may be due
the effect of extract on immune system (23). Histopathological examination of kidney
sections showed necrosis of the epithelial lining of proximal and distal convoluted tubules
may be to direct toxic effect of extract this result was agreed with (25). The hyperplasia and
hyperkeratosis of the mucosa of stomach with marked changes that was attributed to the
irritant and toxic effects of grape seed on the mucosal and submucosal layers of the organ.
The available human and animal data suggest that gastro-intestinal tract is a sensitive target
of toxicity (26).

Dose (300mg/kg B.W.) showed in cerebellum edema between molecular and granlur
layer with degeneration of many purkinji may be attributed to the increase in the
permeability of the blood brain barrier leading to disturbances in the blood dynamics and
escape of fluids to the nervous tissues and that agreed with (27). Other pathological changes
seen in liver was hyperplasia of intrahepatic bile ducts which may be due to cholestasis that
agreed with (28). In the kidney was severe periglomerular infiltration of inflammatory cells
and cytic of renal tubules with formation of hyaline cast that can be attributed to the
damage which affect the renal parenchyma these results was in agreement with (29).
Deposition of amyloid fibril protein (Amyloid light chain) type is associated with some
form of monoclonal B-cell proliferation (30) Other pathological changes seen in pancreas
was fibrosis that agreed with studies now suggest the pathogenesis of fibrosis is tightly
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regulated by distinct macrophage population that exert unique functional activities
throughout the initiation, maintenance and resolution phases of fibrosis (31).

Fig (1): Histopathological section of Brain treated
with grape seed at dose (100mg/kg b.w orally)
showing focal gliosis (H&E X400).

Fig(2): Histopathological section of Lung
treated with ethanolic extract of grape seed at
dose (100mg/kg b.w orally) showing
perivascular and peribronchiolar lymphocytic
cuffina (H&E x400).

Fig(3) :Histopathological section of Liver treated
with ethanolic extract of grape seed at dose
(100mg/kg b.w orally) showing formation of early
granuloma within hepatic parenchyma consisting of
mononuclear cells aaareaation (H & E x400).

Fig (4): Histopathological section of Kidney
treated with ethanolic extract of grape seed at dose
(100mg/kg b.w orally) showing perivascular
lymphocytic cuffing (H&E x400).

Fig (5): Histopathological section of Spleen treated
with ethanolic extract of grape seed at dose
(100mg/kg b.w orally) showing hyperplasia of
lymphoid tissue of white pulp with deposition of
hemosiderin pigment (H&E x400).

Fig (6): Histopathological section of Pancreas
treated with ethanolic extract of rape seed at dose
(100mg/kg b.w orally) showing regeneration of
islets of Langerhan's (H&E x400).
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Fig (7): Histopathological section of Stomach
(glandular region) treated with grape seed at dose
(100mg/kg B.W orally) showing focal aggregation

of mononuclear cells in mucosa (H&E x400).

Fig(8) :Histopathological section of Intestine treated
with ethanolic extract of grape seed at dose
(100mg/kg b.w orally) showing hyperplasia of
lymphoid tissue (H & E x400).

Fig(9) :Histopathological section of bone
marrow of mouse treated with ethanolic extract
of grape seed at dose (100mg/kg b.w orally)
showing hemopoietic tissue with increase in
numbers of meaakarvocvtes (H & E x400).

Fig(10) :Histopathological section of Brian treated with
ethanolic extract of grape seed at dose (200g/kg b.w
orally) showing severe congestion of blood vesscls of
cerebellar meninges (H & E x400).

Fig(11) :Histopathological section of Intestine treated
with ethanolic extract of grape seed at dose (200mg/kg
b.w orally) showing infiltration of mononuclear cells
in mucosa with slight fibrosis leading to atrophy of

glands (H & E x400).

Fig(12) :Histopathological section of Liver treated
with ethanolic extract of grape seed at dose (200g/kg
b.w orally) showing extensive areas of necrosis and
apoptosis (H & E x400).
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Fig(14) :Histopathological section of Stomach treated with
ethanolic extract of grape seed at dose (200mg/kg b.w
orally) showing hyperplasia( - )and marked
hyperkeratosis of mucosa( ==pp) (H & E x400).

Fig(13) :Histopathological section of Kidney of
mouse treated with ethanolic extract of grape seed at
dose (200g/kg b.w orally) showing severe necrosis of
epithelial lining of proximal and distal convoluted
tithiilles (H & F x400)

treated with et ct of grape seed at dose
(300mg/kg b.w orally) showing edema between
molecular and granular layer with degeneration of
many purkinji and complete dissolution of the
others (H&E x400).

Fig (15): Histopathological section of Pancreas
treated with ethanolic extract of grape seed at dose
(200mg/kg b.w orally) showing extensive necrosis of
pancreas (H&E x400).

Fig(17) :Histopathological section of Liver treated
with ethanolic extract of grape seed at dose
(300mg/kg b.w orally) showing hyperplasia of
intrahepatic bile ducts formting papillary projections
(H & E x400).
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Fig(18) :Histopathological section of Kidney of mouse treated with ethanolic extract of grape seed at dose
(300mg/kg b.w 1/P) showing severe periglomerular infiltration of inflammatory cells (| N )and cystic of
renal tubules with formation of hyaline cast (—> ) (H & E x400).

Fig (19): Histopathological section of Spleen treated Fig (20): Histopathological section of Pancreas
with ethanolic extract of grape seed at dose (300mg/kg treated with ethanolic extract of grape seed at dose
b.w orally) showing deposition of amyloid like (300mg/kg b.w orally) showing infiltration of
substance causing pressure atrophy to lymphoid tissue mononuclear cells around pancratic duct with slight
(H&E x400). fibrosis (H&E x400).
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Summary

The present study was done to focus light on possible enhancement of the
functional performance of male mice and female in neuronal behaviors by using L-
arginine as a precursor of nitric oxide (NO). The results showed increase of latency
period to reach the novel object in L-arginine treated groups and decrease in both L-
NAME and methylene blue treated groups in both periods of treatment (15 and 30)
days and were more prominent in male than in female mice as compared with control
groups. Similar results were observed in passive avoidance latency period to enter the
dark compartment. There was a reduction in latency period to reach the alternative
arm of T-maze test in L-arginine treated groups and increase in both L-NAME and
methylene blue treated groups in both periods of treatment (15 and 30) days in both
genders. It could be concluded that L-arginine-NO pathway plays an important role in
improving memory in male more than female mice.

Key words:- L-NAME, Methylene blue, sensory, cognitive
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Introduction

Behavior is the adjustment of the animal to its environment under specified
conditions. It simply means what animal does, how it does, and usually in response to
stimuli from the environments (1 and 2). There were different pharmacological
remedies used to treat the behavioral disorders such as cognitive impairment. L-
arginine is one of modifiers of behaviors. It acts as neuromodulator in the central and
peripheral nervous systems from which nitric oxide (NO) is derived that acts as a
retrograde messenger in the central nervous system (3). Nitric oxide (NO) is diffusible
molecules endowed with inter cellular messenger properties in several biological
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systems including the brain (4). This molecule plays an important role in learning and
memory (5). Learning and memory field has focused on hippocampus, amygdale and
cerebral cortex as critical sites in the brain where the plasticity underlying learning
and memory occurs (6). Many reports suggested that L-arginine-NO system is part of
the mechanisms underlying learning and memory. Long-term potentiation (LTP) in
the hippocampus and long-term depression (LTD) in the cerebellum to be involved
with learning and memory (7and 8). Because calcium-dependent activation of Ras-
pathway of neural activity-dependent long-term changes in nervous system, (NO)
may be a key mediator linking activity to gene expression and long-term plasticity (9).
In mice, the formation of long-term memory (LTM) requires an increase in
intracellular cyclic adenine monophosphate (cCAMP) and requirement of the cAMP-
dependent protein-kinase (PKA) that phosphorylates the transcription factor, CAMP -
response element- binding protein (CREB) (10). The roles of (cCAMP) pathway in the
formation of long-term memory (LTM) are often supplemented by other signaling
pathways, most notably by the (NO-cGMP) signaling pathway (1land12). The
objective of this study was done to focus light on possible enhancement of the
functional performance of male mice and female in neuronal behaviors by using L-
arginine as a precursor of nitric oxide (NO).

Materials and Methods

One hundred male and 100 female white albino mice, weighing 25-30 gm. with
an average of 27.5+0.02 gm. were used. They were kept under suitable environmental
conditions of 20-25 °C. in an air conditioned room, (12) hours light and nourished ad
libitum. Ten animals of each sex were given 200 mg/kg B.W. of L-arginine orally
daily for 15 or 30 days. Other groups of ten mice of both sexes were likewise treated
with 100 mg/kg B.W. of L-NAME and methylene blue 0.3 mg/kg B.W.
intraperitoneally (13). Similar groups were given D.W. and normal saline, which
served as control groups (Figure 1). The study consists of three experiments; the first
one is object recognition test which is non spatial memory task based on
spontaneously exploratory activity which used to test the novel object recognition
capabilities of a mouse. In this task, mice are presented during a sample phase
(learning) with either one or two identical objects and after a variable retention
interval, animals are returned to the open-field and exposed to a novel object along
side an identical copy of the object they had explored previously that is now familiar
(14). The second experiment is passive avoidance task which described as a mouse
has to choose between responding to obtain appositive reinforcement (entering to a
dark compartment) and not responding to avoid an electric shock (not entering the
dark compartment). The latency to refrain from entering into the dark compartment
serves as an index of conditioned suppression and the ability to avoid, and allows
memory to be assessed while the third experiment T-maze test is a spatial task in
which animal learn to alternate between arms based on their memory of the
previously visited arms. The latency to visit the correct choice (visited alternate arm)
was the measure recorded (14).

Data were analyzed by using completely Randomized Design in factorial
experimental (Two-way) ANOVA. In any experiment used two or three factors
according to type of experiment. For calculation the effect of factors on dependent
traits using (SPSS package 2008). To compare between treatments used Duncan,
(1955) for multiple ranges. All the data were analyzed by using the procedures of
(15). A probability of (P< 0.05) was considered as significant differences.
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Figure (1): Experimental Design of Sensory and Cognitive Function

Total No . (200) Mice

First group Second group Third group Fourth group Fifth group
Treated daily with Treated with Treated daily with L. Treated daily with Treated daily with Methyl
D.W. via stomach normal saline as arginine at a dose L.NAME at a dose level blue at a dose level of (0.35)
tube as control 1 control 2 level of (200) mg/kg of (100) mg/kg B.W mg/kg B.W
B.W orally intraperitoneally intraperitoneally
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Results and Discussion

The effects of L-arginine and its antagonist L-NAME (NO synthase inhibitor)
and methylene blue (soluble guanylyl cyclase inhibitor) on the object recognition time
latency to reach the novel object table (1) and on the passive avoidance test latency
period to enter the dark compartment table (2) for both genders, revealed significant
differences at (P<0.05) between treated groups (15 and 30) days and control groups,
which displayed increase in L-arginine and decrease in both L-NAME and methylene
blue.

The results of T-maze test table (3) revealed significant decrease at (P<0.05) in
the latency period to reach the alternative arm in L-arginine treated groups and
increase in L-NAME and methylene blue treated groups as compared with control
groups.

The results of novel object recognition which depended on the hippocampus and
cortex brain areas (16) might be attributed to the role of L-arginine-NO pathway on
cognition through enhancing and improving learning and memory due to, increase in
synaptic transmission after stimulation of an excitatory pathway in the cortex and
hippocampus called as long-term potentiation (LTP) by L-arginine-NO pathway and
found to increase long-term potentiation by activating soluble guanylyl cyclase (sGC)
and ultimately cyclic guanosine monophosphate (cGMP) which inturn increased nitric
oxide (NO) formation in the cortex and hippocampus (7,17and18). Furthermore, L-
arginine-NO-pathway might be involved increase release of excitatory
neurotransmitters glutamate and acetylcholine through (cGMP)-dependent mechanism
in the brain cortex and hippocampus which inturn supports synaptic plasticity through
the critical role of glutamate, acetylcholine and nitric oxide in pathways associated
with long-term potentiation, therefore this effect of L-arginine-NO pathway on these
excitatory neurotransmitters might be involved in improving memory performance
and enhanced cognitive function (19,12and 21). The passive avoidance test was used
to evaluate emotional, learning and memory, L-arginine-NO pathway was modulated
latency period time to enter the dark area. These results presumably due to the
important role of L-arginine-NO pathway on cognitive through increasing nitric oxide
(NO) concentrations, due to increase the activity of nitric oxide synthase (NOS) in the
cortex, amygdala and hippocampus brain areas of adult mice. On other wise, L-
arginine-NO-pathway might be stimulate release of argininevasopressin (AVP),
neurohypophysial hormone, which facilitates memory, and nitric oxide (NO)
synthesis evoked the vasodilatation caused by (AVP), and improvement of learning
and memory due to at an angiotensin 11 (22), which increases regional cerebral blood
flow by dilating cerebral arteries in rabbit and rodents (18 and 22). Although
angiotensin 1l stimulate mostly the acquisition, while argininevasopressin stimulate
consolidation of memory processes, both peptides have been found to facilitate recall
of information in a passive avoidance test (24 and 25). In the T-maze test the simple
capital (T) shape design incorporates a single choice point with only two alternatives,
in which mice model was used to alternate between arms based on their memory of
the previously visited arms. T-maze test and other behavioral tests of learning and
memory are visuospatial tests of cognitive function and animals with impaired visual
acuity may perform poorly on these tasks because of poor vision (26). The results in
this test might be attributed to the effect of L-arginine-NO pathway on cognitive due
to, provoked visual responses through L-arginine-NO pathway by modulation N-
methyl-D-aspartate (NMDA) receptor-mediated excitation within the dorsal lateral
genicular nucleus (dLGN), a major target of output from retina, which involved in
visually specific pathways beside modulatory pathway which influence the activity of
(dLGN) cells in arousal states (27,28 and 29). On other wise, the highly diffusible gas
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nitric oxide (NO) may act in the proximity of the synaptic area of the parabrachial
terminals of the brain stem, diffusing to act on retinogeniculate or other synapses
utilizing (NMDA) receptors, thus release of nitric oxide may facilitate visual
transmission in the thalamus affecting the functional activity of neuronal population in
an extended volume of tissue, (29). Furthermore, the gender differences in learning
and memory might be attributed to levels and activities of nitrate and nitrite (NO
metabolites) which found higher in adult male brain areas of cortex, hippocampus,
midbrain and cerebellum than female rodents (30).

In conclusion, the present data show that L-arginine-NO pathway is more
prominent in enhancing and improving learning and memory in male than female
mice.

Table (1): The Object Recognition time (minute) in L-arginine treated orally
male and female mice, L-NAME intraperitoneally and with Methyl blue
intraperitoneally daily (Object Recognition Test).

iodas of triatment 15 days 30 days
Groups Male Female Male Female
3.52+0.20 1.25+0.25 3.01+0.19 1.35+0.20
D.W. as control 1. Aa Ba Aa Ba
. 3.00+0.20 1.20+0.25 3.21+0.19 1.21+0.25
Normal saline as control 2. Aa Ba Aa Ba
L-arginine (200)mg/ kg B.W. 6.31;\_1)0.84 4.00é_+bO.47 6.00&0.62 4.3381b0.29
L-NAME (100)mg/ kg B.W. 1'38;_20'16 0.44é_+00.21 1.30500.12 0.405_20.14
methyl blue (0.35)mg/ kg B.W. 1'33;_20'18 0.35é_+00.23 1.24500.10 0.435_20.20

Values are presented as Mean +SE

Small letters denoted to (P<0.05) different between treated groups of certain sex.
Capital letters denoted to (P<0.05) gender differences.

Number=10mice/group
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Table (2): The Passive Avoidance latency period (minute) in L-arginine treated orally male and female mice, L-NAME intraperitoneally
and Methylblue intraperitoneally daily (Passive Avoidance Test).

Periods of

Male mice Female mice
reatg‘gg‘; 15 days 30 days 15 days 30 days
Groups Habituationday | Training day | Testing day | Habituationday | Trainingday | Testing day | Habituationday | Trainingday | Testing day | Habituationday | Trainingday | Testing day
1D'W ascontrol | conoe0f | 316:046% | 1820820% | 500:060% | 300:046% | 1AM | 500025% | 3200020° | 19006183 | 4620255 | 23020% | 18814183
gsocrg;ft"rgf'z'”e 5206060% | 320048 | 18808320 | 526+0.60% | 300:048% | 18818320% | 460%5% | 300:020% | 1021#183° | 4824025% | 316020% | 18614183
L-arginine
(200)mg/ 169:020% | 104:026% | 2655:380% | 100:022% | 100:020® | 2624250 | 2006003 | 1212018% | 2600:180% | 16620025 | 132020% | 25541840
kg B.W.
L-NAME
(100)mg/ 76041505 | 5214140%° | 323£022% | 700:L05% | 561:130% | 36:027% | 7004003 | 500:L18% | 3.00:022% | 6.14:092% | 605+102% | 3244092
kg B.W.
Methyl
blue(0.35)mg/ | 7.006150% | 500£140% | 300:0.22% | 670£1.05% | 500:L07% | 305:027 | 73009% | 5.17:001% | 320£024" | 7.00:108% | 6172004 | 300:106*
kg B.W.

Values are presented as Mean * SE.
Small letters denoted to (P < 0.05) different between treated groups.

Capital letters denoted to (P < 0.05) different between experimental days of certain period of treatment.
Number = 10 mice / group.
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Table (3): The T-maze latency period (second) in L-arginine treated orally male
and female mice, intraperitoneally with L-NAME and intraperitoneally with
Methyl blue daily (T-Maze Test)

10ds of treatment 15 days 30 days
sex
Groups Male Female Male Female
D.W. as control 1. 860+1.407 | 8.48+1.10° | 8.70+1.40° | 8.46+1.10°
Normal saline as control 2 | 8.62 +1.40% 8.44 +1.122 8.70 +1.442 8.62+1.20?
'E;'\";‘\';g'”'”e (200)mg/ kg 266+0.40° | 2.60+0.46° | 270+0.33° | 2.64+0.40"
E'\TVAME (100)mg/ kg 17.30 £2.40° | 17.27 +2.18° | 17.32 +2.40° | 16.93 £2.60°
gﬂst/hyl blue (0.35)Ma/Kg | 173919 60° | 16.97 £0.80° | 17.00 +2.33° | 17.20 +2.76°

Values are presented as Mean +SE
Small letters denoted to (P<0.05) different between treated groups of certain sex.
Number = 10 mice/group
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Summary

This study was carried out at fish laboratory of Animal Production Department,
college of Agriculture, university of Sulaimaniya using commercial dry yeast probiotics
(Saccharomyces cerevisiae) in three concentration ( 3%, 5% and 7%) to study their
effects on growth performance of common carp fingerlings( Cyprinus carpio) fed diets
and some of water parameters.The experiment was included nine treatments each in three
replicates (plastic aquaria) in which 10 fingerlings common carp of the same size and
weight (3.5 gram) were stocked in each aquarium. The actual experimental feeding trials
durated for three months. Results indicated that thethird treatment(7% concentration of the
yeast) giving more weight gain, growth rate and best relative growth weight.Monthly
samples of water were taken from each pond for measuring water quality control,
temperature and dissolved oxygen, BODs, pH, EC (dc/m), TDS, No, (mgl™ No2-N), Nos
(mgl™ Nos-N).

Key words: Yeast,water parameter, Saccharomyces cerevisiae , Cyprinuscarpio
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Introduction

Freshwater fish habitat is constrained by water quality, food supply, human
interference, and other parameters (1). Water quality generallymeans the component of
water which must be present foroptimum growth of aquatic organisms. The determinantof
good growth in water body includes dissolved oxygen,hardness, turbidity, alkalinity,
nutrients, temperature, etc.Conversely, other parameters like biological oxygendemand,
and chemical oxygen demand indicate pollutionlevel of a given water body. In most water
bodies, variouschemical parameters occur in low concentrations (2). Fish are extremely
sensitive toenvironmental factors such as oxygen levels, water salinity, temperature, etc.
Given that fish are poikilotherms, water temperature is a major determining factor in fish
biology. The most obvious effect of high temperatures is an increase of the embryonic
development rate without affecting the relative timing of formation of the anatomical
structures.The major water quality factors that are important in freshwater aquaculture
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systems and methods to monitor them are described in this publication. Water quality
determines not only how well fish will grow in an aquaculture operation, but whether or
not they survive. Fish influence water quality through processes like nitrogen metabolism
and respiration. Knowledge of testing procedures and interpretation of results are
important to the fish farmer (3and4).Because the quality of water environment is
considered the main factorscontrolling fish quality and subsequentially its growth and
production.

The probiotics of live microbes have shown their effectiveness to mitigate the effects
of stress , resulting in a greater production. (5) concluded that yeast have a positive effect
on fish performance when cultured under stress condition of lowering dietary protein,
leading to improving growth and feed efficiency. In contrast, (6) found that growth and
feed conversion of juvenile dentex were not significantly influenced by probiotics which
is in agreement with the findings, Shelby(7) found that the probiotic used with juvenile
channel catfish diet had lack effect on specific growth promoting or immune stimulating
aspects.

The main aim of the present study is to investigate the effect of using different dry
yeast levels on some water parameters and fish quality in order to determine which one
could be most suitable for use to yield the best quality of fish for human consumption.
These are achieved by determination of some Physico-chemical properties of water during

different seasons.

Materialsand Methods
The experiment was conducted for 12 weeks, using common carp (Cyprinuscarpio,
3.5 g average weight) fingerlings obtained from dukan hatchery. The experimental system
was in 100 L plastic tanks. For water quality control,temperature and dissolved oxygen,
BODs, pH, EC(dc/m), TDS, No, (mgl™ No,-N), Nos (mgl? Nos-N) were measured
monthly analyses were done of total nitrite, nitrate and pH levels, using standard methods

(8).

The tested commercial dry yeast probiotics (Saccharomyces cerevisiae) were used to
study their effects on growthperformance of common carp (Cyprinuscarpio
fingerlings.The animals were allowed to adapt to the experimental system for a week and
fed with a conventional diet after which time the different treatments(control treatment
without any addition, first treatment addition of 3% of the dry yeast, second treatment the
addition of 5% of the dry yeast and the third treatment the addition of 7% of the dry yeast
) were randomly assigned to the tanks with three replicates per treatment.Feed was
manually administered ad libitum twice / day for 12 weeks. A daily record was kept of
feed offered. Bulk weight was measured weekly to follow growth in weight and calculate
survival and feeding ration. Briefly, the fish were taken from each tank using a net
previously disinfected. This was then passed over fabric towels to eliminate excess
moisture and the fish weighed on an electronic balance.Feeding level of all experimental
diets was 6% of the total biomass of thefish per day. The amount of feed was divided into
two equal portions and distributed by hand in one side of theaquaria two times daily at 9
a.m, 2p.m. The performance parameters included total weight gain, total daily gain
(TDG), total specific growth weight (SGW).

At the laboratory, hydrogen ion potential of each water sample from each site was
measured again in the Lab. temperature using a portable (pH) meter (pH 330i/SET-WTW
Company-Germany), as described by (9). Before each sampling process, the calibration of
instrument was done by specific standard buffer solutions (4, 7 and 9), prepared by
manufacture company.

The ability of water to conduct an electric current is known as specific conductance
and depends on the concentration of ions in solution. At the laboratory electrical

108



The Iraqi J. Vet. Med. 36 (1): 107-119; 2012

conductivity of water sample from each site (station) was measured again using a portable
(EC) meter (LF318/SET- WTW Company-Germany), as described by (10). Before each
sampling, the calibration of instrument was done by specific standard solutions (0.1N
KCI), gilven by manufacture company. Final result corrected at (25C°) and expressed in
(uS.cm™).

Dissolved oxygen (DO) was measured directly at the lab using a special oxygen-
sensitive membrance electrode (InoLab. OXi730WTW Company-Germany). Results were
expressed in (mg O.1™).

The main principle underlying for determination (BODs), is the measurement of
oxygen content before and after incubation for five days (20°C) as described in (APHA,
1998). According to the below equation:

BODs = DO, — DOs mg O,.1™

The most highly oxidized form of nitrogen compounds, it is commonly present in
surface and ground water, because it is the product of the aerobic decomposition of
organic nitrogenous matter (11). In laboratory, the nitrate concentration of each water
samples was estimated by using a special nitrate-sensitive membrane electrode (Ino
lab.pH/lon/Cond.750-Multiparameter laboratory, WTW company-Germany). The results
were expressed in (mg 1™).

Nitrite is an unstable, intermediate stage in the nitrogen cycle and is formed in water
either by the oxidation of ammonia or by the reduction of nitrate. Thus biochemical
processes can cause a rapid change in the nitrite concentration in water sample (11). In
natural water, nitrite is normally present only in low concentrations. In laboratory, the
concentration of nitrite in each water sample was determined according to method that
given by (WTW company. Photospektral lab. Germany). 0.2mg of nitrite reagent
(Sulfanilic acid) was added to (5ml) of water sample, shaking vigorously to dissolve the
solid substance, then check (pH), specific range (2.0-2.5), for adjusting (pH) use dilute (
sodium hydroxide or suluric acid ), then leave the solution for (10 minutes) for reaction
time. The extinction of the solution in (1cm) cuvette was measured at wavelength of
(543nm). The results were expressed in (mg I™).

T.D.S is defined as one of the most important physical parameter of water. In the
present study, the value of (T.D.S) in each water sample was measured depending on the
method given by (12) using the following equation:

T.D.S=ECxF

Where:

EC= Electrical conductivity in (uS.cm™).

F= Factor equal to 0.64

Results and Discussion

The presented data in Table (1) showed that the weight gains at the start of the
experiment for all groups were found to be 0.24, 0.32, 0.07 and 0.07 g, respectively.Where
there were no significant (P> 0.05) differences among these fish groups. The obtained
results showed that the third treatment had a significant (P<0.05) effect on body weight of
common carp Cyprinuscarpio all over the experimental period. It could be recommended
that this additive at above mentioned level are the most effective for improving the body
weight of common carp Cyprinuscarpio. The achieved results of dietary yeast effect
which illustrated in Table (1) on body weight of common carp Cyprinuscarpiowere
supported byAbdelhamid (13and 14). Kobeisy (15) reported that 10% dietary live yeast
increased body weight of Oreochromis niloticus significantly. For these reasons, (15 and
16) found that the growth performance of tilapia and common carp was better when active
yeast fed than inactive yeast. Rumsey (17) showed that brewer's dried yeast
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(Saccharomycescerevisiae) diet supported the best growth of rainbow trout
(Oncorhynchusmykiss).

However, the obtained results could be explained by some factors as dietary live
yeast (LY) improved growth performance due to LY is a source of protein (18). Live
yeast acts as a source of enzymes, i.e amylase, protease and lipase which may improve
food digestion and consequently food utilization. Moreover, LY is a very good source of
vitamin B6 (39.8 mg/kg dry matter) (19). Vitamin B6 may act as a stimulator of growth
hormone.Tryfiates (20) showed that growth hormone (GH) concentrations in both
pituitary gland and serum were low in vitamin B6-depleted rates. Therefore, vitamin B6
(pyridoxal 5-phosphate, PLP) acts as a coenzyme of dopa decarboxylases enzyme and
dopamine stimulates GH secretion. The low PLP levels limit the availability of active
decarboxylase thus causing low GH. In addition, yeast has high nitrogen content (21).
Moreover, replacement of fish meal by dietary yeast did not affect the growth performance
of trout and turbot (22), tilapia (Oreochromismossambicus Peters) fry (23). Nile tilapia
(Oreochromisniloticus) (24),European sea bass (Dicentrarchuslabrax) (25) and sea bream
(Sparusaurata) (26). On the contrary no positive role in growth was observed in fish fed
dietary yeast. (27and 28).

Data presented in Tables (2and 3) showed that the specific growth rate of C. carpio
had remarkable increase in fish groups fed the high levels of yeast (7%) at most intervals
from the beginning of the experimental period until the eleven week. the present results
reveal that the level of 7% dietary yeast had a pronounced effect on RGR (% /day) of C.
carpio (Table 3). These results are supported by (29) who reported an improvement in
specific growth rate of 13% in rainbow trout fed a diet containing nucleotides (source of
yeast). Lara-Flores(24) mentioned that the addition of yeast to the diets produced the best
specific growth rate of Nile tilapia (O. niloticus).

Generally, the data illustreated in Table (4) showed that 7% yeast were more
effective in enhancement of body weight of common carp Cyprinuscarpio. These results
are in agreement with the findings of (30) found that 10% brewer's yeast was optimal
level, where more than this level (20 and 30%) performed worse body weight. At the same
trend, similar positive effects of dietary Pronifer, algae and yeast on average body weight
gain of tilapia fish were recorded by different workers ( 15, 31, 32, 33and 34) .

Additionally dietary 5, 10 and 20% live yeast increased body weight gain by 10 %,
37% and 61 % in Oreochromisniloticus groups, respectively (15). Li(35) found that the
hybrid striped bass fed the diets supplemented with 1% and 2% dried brewer's yeast
(Brewtech) had up to 20% more weight gain compared to fish fed the basal diet. (28)
showed that enhanced weight gain was generally observed in fish fed diets supplemented
with 1% and 2% Grobiotick AE compared to those fed the basal diet (P<0.05). Li(36) fed
1% and 2% brewer's yeast and 2% GroBiotic A had significantly higher weight gain than
fish fed the basal diet for hybrid striped bass. On the contrary, there was no significant
difference in percent weight gain (WG), among the treatments in tilapia feeding on torula
yeast (23).

The water quality criteria illustrated in Table (5) were suitable for rearing the
common carp Cyprinuscarpio. The analysis was based on the samples taken from fish
aquariums. The parameters are presented in (Table 5). pH range was 7.97- 8.06; TDS
range was 236.80 to 256.00 mg/l. BOD (mg/l) ranged from 1.27- 1.87mg/l, DO was from
3.03- 5.31 mg/l, nitrate values ranged from 0.28 - 0.41 mg/l, nitrite values ranged from
0.90- 2.91 mg/l . Generally, the parameters analyzed fell within the desirable and
acceptable limits. Although, there were values higher than the acceptable limit, the
situation can be remedied by change of water in the ponds. However, significant pollution
of the fish ponds was not indicated from the result of the parameters analyzed. These
values are suitable for rearing the common carp Cyprinuscarpio ,(2 and 37).
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Water quality study is essential for setting base line conditionsand standards.Against
these standards results offurther studies can be evaluated. The results of this studyare
presented in (Table 5). A total of sevendifferent physiochemical parameters were
analyzed. Theanalysis was based on the samples taken from fish aquariums. The
parameters arepresented in(Table 5). pH range was 7.97- 8.06; TDS range was 236.80 to
256.00 mg/l. BOD (mg/l) rangedfrom 1.27- 1.87mg/l, DO was from 3.03- 5.31
mg/l,nitrate values ranged from 0.28 - 0.41 mg/l, nitrite values ranged from 0.90- 2.91
mg/l . Generally, the parameters analysed fellwithin the desirable and acceptablelimits.
Although, therewere values higher than the acceptable limit, the situationcan be remedied
by change of water in the ponds.However, significant pollution of the fish ponds was
notindicated from the result of the parameters analyzed.

The desirable range for pond pH is 7.97- 8.06 andacceptable range is 5.5 - 10.0 (37).
The range of the pH obtained from this study was7.97- 8.06 (Table 5). This agrees with
(37). Thus, good pond productivity and fishhealth can be maintained. Furthermore, a
similar rangewas obtained by Kamed (38) who reported arange of 7.3 - 8.3.

Total dissolved solid varied from 236.80 to 256.00 mg/Il. Thehighest value being 256
mg/l and the least value being 236.80 mg/l. Farmers use feeds to supplement pond
nutrients.Among others the feeds have been reported to increasetotal dissolved solids (39).
This may have been responsible forthe variation from pond to ponds in thisstudy. The
result is supportive of the findings of thisstudy.

Biochemical oxygen demand varied significantly amongthe ponds. The highest value
was 1.87 and least was1.27 mg/l. These are all below FEPA standard (40). TheFEPA limit
is 30 mg/l. This is suggestive that the pondwater is not polluted and the fishes are not
beingnegatively affected. However, permissible limit is 4 mg/l. Accumulation of low
BOD results in organismsbeing stressed, suffocated and death (3). This was not observed
in the ponds under study.This is a measure of amount of gaseous oxygen dissolved in an
aqueous solution that plays a vital role in the biology of cultured organisms (41).The DO
(mg/l) obtained from this study was in the rangeOf3.03- 5.31mg/l. These values agree
with those of(41). In the present results, the higher value of DO in the third treatment
water may be due to the abundance of yeast that increase photosynthetic activity leading
to production of large amount of DO. The nitrate level in this study was in the range of
0.28 - 0.41 mg/l. The desirable limit is 0 - 2 mg/l and acceptablelimit less than 4 mg/l (22).
These desirableand acceptable limits are lower than those from previousstudy and
therefore not in consonance with the result ofthis study. The high values suggested that
there is thepresence of pollutants like bacteria and pesticides. Nitrate concentration in
agriculture drainage fish ponds water was significantly higher than that of irrigation ponds
water. This may be due to that agriculture drainage water is rich in nitrate content.
Moreover, the high level of ammonia in agriculture drainage ponds water may be nitrified
to nitrate due the high concentration of the available Do (4).

In conclusion, the overall mean pH values were significantly higher at agriculture
drainage ponds water compared to irrigation ponds water. This may be due to the higher
concentration of yeast in the third treatment. This may be due to the increase in pH value
in water with high photosynthetic rate and the depletion of carbon dioxide. Autotrophic
activity increases pH through Co, absorption, while heterotrophic activity decreases pH

through respiration, since the autotrophic and heterotrophic processes affect the measured
variables in opposite ways.
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Table (1): The effect of dry yeast levels on common carp fingerlings gain weight (gm)
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Weeks General
Treatment -
1 2 3 4 5 6 7 8 9| 10 11
Control 0.24abc | 0.14bc | 0.11bc | 0.09bc | 2.03a 1.58abc | 2.07a 1.87abc | 1.95ab | 1.22abc | 1.02abc | 1.12a
+0.01 +0.10 +.0.04 | +0.01 +0.00 +0.03 +0.10 +0.02 +0.02 +0.02 +0.03 +.0.01
First 0.32abc | 0.17abc | 0.31abc | 1.04abc | 0.75abc | 0.23abc | 1.28abc | 1.38abc | 1.62abc | 1.42abc | 0.87abc | 0.85a
Treatment | +0.29 +0.09 +0.26 +0.77 +0.62 +0.05 +0.01 +0.54 +0.21 +0.28 +0.31 +0.31
Second 0.07c 0.14bc | 0.27abc | 0.15bc | 0.58abc | 0.83abc | 1.04abc | 0.83abc | 1.72abc | 0.89abc | 0.88abc | 0.67a
Treatment | £0.01 +0.10 +0.09 +0.11 +0.51 +0.60 +0.61 +0.39 +0.31 +0.24 +0.17 +0.29
Third 0.07c 0.24abc | 0.28abc | 1.69abc | 1.54abc | 1.16abc | 1.80abc | 0.67abc | 1.96a 0.51abc | 1.28abc | 1.02a
Treatment | +0.01 +0.04 +0.16 +0.82 +0.37 +0.10 +0.39 +0.03 +0.48 +0.20 +0.75 +0.30
General 0.17d 0.15d 0.22cd | 0.64bc | 1.01b 0.74bc | 1.14ab | 0.95b 1.30a 0.76b 0.76b
mean +0.09 +0.09 +0.19 +0.73 +0.69 +0.42 +0.76 +0.49 +0.89 +0.48 +0.75

Control without any addition, First treatment( 3% dry yeast),Second treatment( 5% dry yeast), Third treatment( 7)% dry
yeast.
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Table (2): The effect of dry yeast levels on common carp fingerlings daily growth rate (gm/day):

Weeks G

Treatment eneral

1 2 3 4 5 6 7 8 9 10 11 mean
Control 0.03bcdz. | 0.02cd+. | 0.06abcd+. | 0.01cd+. | 0.29ab+. | 0.23abcd=. | 0.30az. 0.27abcdz. | 0.28abc+. | 0.17abcdz+. | 0.15abcd+. | 0.16a+.
First 0.05 abcd | 0.02bcd | 0.04 abcd | 0.15abcd | 0.10abcd | 0.03bcd 0.18abcd | 0.20 abcd | 0.23abcd | 0.22 abcd | 0.13 abcd | 0.12a
Treatment | +0.04 +0.01 +0.04 +0.11 +0.09 +0.01 +0.00 +0.08 +0.03 +0.02 +0.05 +0.04
Second 0.01d 0.02cd 0.04bcd 0.02cd 0.08abcd | 0.12 abcd | 0.17abcd | 0.12 abcd | 0.25abcd | 0.13 abcd | 0.13 abcd | 0.10a
Treatment | +£0.00 +0.01 +0.01 +0.02 +0.07 +0.09 +0.09 +0.05 +0.04 +0.03 +0.02 +0.04
Third 0.01d 0.03bcd | 0.04 abcd | 0.24abcd | 0.22abed | 0.17 abcd | 0.26abcd | 0.10 abcd | 0.28ab 0.07 abcd | 0.18 abcd | 0.15a
Treatment | +0.00 +0.01 +0.02 +0.12 +0.05 +0.01 +0.06 +0.00 +0.07 +0.03 +0.11 +0.04
General 0.03d 0.02d 0.04cd 0.11bd 0.17b 0.14bc 0.23ab 0.17b 0.26a 0.15bc 0.15b
mean +0.02 +0.01 +0.02 +0.08 +0.07 +0.04 +0.05 +0.04 +0.05 +0.03 +0.06

Control without any addition, First treatment (3% dry yeast), Second treatment (5% dry yeast), and Thirdtreatment (7) % dry
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Table (3): The effect of dry yeast levels on common carp fingerlings relative growth rate(%o):
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Weeks

Treatment General

mean

1 4 5 6 7 8 9 |10 11
Control 6.88bc 3.75¢c 2.84c 2.26¢ 49.88a 95 9abcd 26.95abc | 19.18 16.78 bc | 8.99 bc | 6.90 bc 15.48a
ontro +. +. +. +. +. ~yabne. +. abct. +. +. +. +.

First 13.60bc | 4.31bc | 9.90bc | 22.75abc | 12.08 bc | 4.69 bc 22.92abc | 17.88abc | 19.18abc | 13.84 bc | 7.14 bc 13.48a
Treatment | £12.92 +1.56 +8.84 +15.14 +8.68 +2.41 +7.10 +2.61 +3.06 +0.87 +0.84 +5.82
Second 2.46¢ 440bc | 8.75bc | 4.12c 14.61 bc | 16.99 bc | 18.61abc | 13.30bc | 27.85ab | 10.89 bc | 11.02 bc | 12.09a
Treatment | £0.54 +3.14 +2.79 +3.00 +12.37 +9.91 +8.10 +5.91 +5.51 +2.50 +3.91 +5.24
Third 1.91c 6.69bc | 7.87 bc |41.91a 26.49abc | 16.23 bc | 20.58abc | 6.86 bc 17.29 bc | 4.18c 11.39 bc | 14.67a
Treatment | £0.31 +1.21 +5.02 +21.03 +6.01 +2.13 +2.65 +1.37 +2.73 +1.74 +7.95 +4.74
General 6.21c 4.79c¢ 7.34c 17.76ab | 25.77a 15.95abc | 22.27ab | 14.31abc | 20.28ab | 9.48bc 9.11abc
mean +4.59 +1.97 +5.55 +13.06 +9.02 +4.81 +5.95 +3.30 +3.77 +1.70 +4.23

Control without any addition, First treatment (3% dry yeast),

Second treatment (5% dry yeast),
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Table (4): The effect of dry yeast levels on common carp fingerlings total growth performance:

Characteristics
Treatment . . General mean of total daily General mean of total
Total weight gain(gm) . : .

growth weight(gm/day) relative growth weight(%b)
Control (ZER8, & 0.15%+ . a 353.01+ .a
First

9.37+222a 0.12+0.03a 286.73 +24.14 a

Treatment
SLleae 7.39+259a 0.09+ 0.03a 249.17 + 79.27 a
Treatment
Uil 11.20+1.06 a 0.13+0.01 a 318.94 + 40.39 a
Treatment

Control without any addition, First treatment( 3% dry yeast), Second treatment( 5% dry yeast), Third treatment( 7)% dry yeast
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Table(5): the effect of the yeast addition on some water parameters

No, No3
Control | Do(mg/l) | BOD5 Ph EC(dc/m) (mgl'l No,™ (mgl'l Nog™ TDS
3.09+.524
1.31+. 7 7.97+.035 A40+.01 A41+.35 2.15+.42 256.00+6.4
Treatment a
a A a a a a
1.43+.48 8.06%.036 .37+.014 .38+.18 .90+.17 236.80+8.9
) 3.18+.312
First Treatment a a a a a a a
Second 3.03+.29 1.87+.53 7.85+.22 A40+.07 .35+.16 2.91+.81 954 93+3.85
a a a a a a
Treatment a
Third 5.31+2.12 | 1.27+.37 7.94+.07 40+.03 .28+.14 2.27+.46 953 84+8.26
a a a a a a
Treatment a

Control without any addition, First treatment( 3% dry yeast), Second treatment( 5% dry yeast), Third treatment( 7)% dry yeast
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Summary

In the present study, the immunomodulatory effect of Neem (Azadirachtaindica)
seed aqueous, ethanolic extracts and Candida albicans cell wall mannoproteins on the
immune response of mice vaccinated with Brucella Rev-1 vaccine was investigated. The
study was conducted on two main groups(160 mice for each group), Each group was
divided into eight subgroups 20 mice for each (I: treated with distilled water, 1l: treated
with the Brucella Rev-1 vaccine, Ill: treated with mannoproteins, 1V: treated with neem
aqueous extract, V: treated with neemethanolic extract, VI, VII and VIII: treated with
mannoproteins, neem aqueous extract and neemethanolic extract, respectively, then they
were vaccinated with Brucella Rev-1). All these treatments were carried out on day 1
and then vaccinated with brucella Rev-1 vaccine on day 4 .Then the mice were tested as
follows , on day 8 after vaccination(serum IFN-y level), day 21 for (anti-Brucella
antibody titer). The doses of both plant extracts and mannoproteins represented 10% of
the calculated LD50 (neem extracts: 3.8096 g/Kg mannoproteins: 5.7144 mg/Kg), which
were given subcutaneously. Mice of the second main group were injected with the
immune suppressive drug prednisolone (5mg/Kg) 5 days prior to the treatments, which
carried out on mice of the first main group. The results demonstrated clear
immunomodulatory effects (improvement of non-specific, humoral immunity) of the
tested immunomodulators in mice vaccinated with Brucella Rev-1 as compared with
mice that were not treated with Neem extracts or mannoproteins. In this regard, The
interferon-y showed a significant increase (P< 0.01) serum level in immunomodulator-
treated and -vaccinated mice in comparison with negative and positive groups, and again
group VII showed the highest increase. The anti-Brucella antibodies assessed by indirect
Immunoflourescent test also showed a significant increase titer in immunomodulator-
treated and -vaccinated mice in comparison with negative and positive groups .

Conclusion: The aqueous and ethanolicNeem seed extract reported the highest
enhancement in all immunological parameters employed in comparison with
mannoproteins of Candida albicans cell wall.

Key words: Neem,Candida albicans, Brucella Rev-1,immunomodulatory.
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Introduction

Understanding the immune system may help in improving immunization protocols
inhuman, as well as, animals to develop vaccines, which play an important role in the
preventive medicine and provide a rational basis for devising new therapeutic strategies
for immune mediated diseases (1). In this regard, immunomodulators are plants and plant
products, or biological materials that mediate the effectors mechanisms of the immune
system through immune stimulation to a given antigen or potentiate the effectiveness of
a vaccine (2). Scientists have began to adopt vaccine strategies that are based on the
maximization of antigen presentation for major histocompatibility complex (MHC) class
| or class Il molecules due to the importance of these molecules in immune response,
especially those materials that act as immunomodulators (1).Materials of fungal and/or
plant origins have been the interest of different investigators around the globe with their
aims to establish the immunomodulator potentials of these materials. Some risks
associated with attenuated or killed whole-organism vaccines can be avoided with
vaccines that consist of specific purified macromolecules derived from pathogens or in
combination with plant materials (2,3and4).The plant extracts, derivatives or their
products, have also been the interest of investigators as immunomodulators to overcome
the disadvantage of biological and chemical immunomodulators. One of these plants is
Azadirachtaindica, which is more popular with the name neem, and has the advantage to
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be a medicinal plant with a wide range of applications in folkloric medicine (5).
Furthermore, recent investigations demonstrated several biological and pharmaceutical
potentials; for instance, anti-viral, anti-bacterial, anti-parasitic, anti-cancer and immune
stimulant properties of the Neem (4, 5, 6, 7, 8, and 9). Brucellosis is one of the most
wide spread infectious disease in the world that causes fetal death as a single agent in
human and animals being. The disease is widely distributed in different countries of the
world among humans and animals, and there is a positive correlation of infection
between animal and human populations (3). Until now there is no effective available
vaccine for protection against brucellosis, although there have been many trials to use
combinations of immunomodulators and vaccines to immunpotentiate the immune
mechanism in recipient animals (8, 10, 11, 12,13,14,15 and 16). In agreement with such
scope, the present study came to add some understanding about the role of biological
(Candida albicans cell wall mannoproteins) and a medicinal plant (neem seed aqueous
and ethanolic extracts) materials in potentiating the immune response
(immunomodulators) against brucellosis in mice vaccinated with Brucella Rev-1
vaccine

Materials and Methods

All experiments was done on 320 male and female albino mice (Balb-c).Their age
range at the start of experiments 6-8 weeks. They were housed in bio-clean hoods at 20-
25°C with light: dark periods of 14:10 hours. They had free access (ad libitum) to food
(standard pellets) and water, and their average weight was 22 + 3 grams at the start of
experiments. Before carrying out the experiments, the mice were left in separate cages for
one week to experience the acclimatization period. The study was conducted on two main
groups(160 mice for each group), Each group was divided into eight subgroups 20 mice for
each (I: treated with distilled water, II: treated with the Brucella Rev-1 vaccine, 1lI: treated
with mannoproteins, IV: treated with neem aqueous extract, V: treated with neemethanolic
extract, VI, VII and VIII: treated with mannoproteins, neem aqueous extract and
neemethanolic extract, respectively, then they were vaccinated with Brucell a Rev-1). All
these treatments were carried out on day 1 and then vaccinated with brucella Rev-1 vaccine
on day 4 .Then the mice were tested as follows , on day 8 after vaccination(serum IFN-y
level), day 21 for (anti-Brucella antibody titer). The doses of both plant extracts and
mannoproteins represented 10% of the calculated LDsy (neem extracts: 3.8096 g¢g/Kg
mannoproteins: 5.7144 mg/Kg), which were given subcutaneously. Mice of the second
main group were injected with the immune suppressive drug prednisolone (5mg/Kg) 5 days
prior to the treatments, which carried out on mice of the first main group. The following kits
were used in the experiments of the study: Mouse IFN-y ELISA quantitative determination
(Bender Med Systems, Austria) / Rat anti-mouse IgG conjugated with fluorescin (Bethyl,
USA) Two extracts of Plant Neem Seeds (aqueous and ethanolic) were prepared(10). The
doses of both extract were prepared after the determination of the LDso (17) .The
Mannoproteins were prepared from the cell wall of a Candida albicans isolate (18). The
isolate, which was obtained from the vaginal swab of a healthy woman, was supplied by the
Central Health Laboratory (Irag/Baghdad). The C. albicans sample was maintained on yeast
extract peptone glucose agar supplemented with amino acids (18) .The dried lyophilized
seed of BrucellaMelitensis Rev-1 strain was supplied by the Central Veterinarian
Laboratory Irag/Baghdad, and this laboratory received the strain from the Food and
Agriculture Organization. Indirect Fluorescent Antibody Test (IFAT) .The IFAT was used
to assess anti-Brucella antibody titer in the sera of mice that were immunized with Brucella
Rev-1 vaccine in different treatment regimens (3). The procedure of WHO was adopted to
determine such titer. Quantitative Determination of Interferon-y Serum Level was carried
out using a mouse IFN-y ELISA kit (Bender Med Systems, Austria), which is an enzyme-
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linked Immunosorbent assay for gquantitative detection of murine interferon-y (IFN-y) in
murine serum. The values of the investigated parameters were given in terms of means *
standard errors (S.E.), and differences between means were assessed by analysis of variance
(ANOVA), least significant difference (LSD) and Duncan test, using the computer
programmer SPSS (Statistical Package of Social Sciences) version 7.5. The difference was
considered significant when the probability value was equal or less than 0.05. A further
estimation was also given; it was treated efficiently (19), which were calculated according
to the following equation:

Treatment efficiency (%) = (%jxloo A=Treated groups, B=Negative control

group.
Results and Discussion

After the tabulated procedures and calculations presented in this study, it was found
that the LDso of C. albicans cell wall mannoproteins was (5714.4 pg /kg), while the
corresponding LDsy for neem seed aqueous or ethanolic extract was (3809.6 mg/kg).
Based on these findings, 10% of the LDsoof each material (mannoproteins:
5.7144mg/kg/bodyweight; aqueous or ethanolicneem extract: 3.8096mg/kg/body weight)
was considered as the immunomodulator dose in the study (17). The sera of animals in
groups I, 111, IV and V of both treatments (with or without prednisolone treatment) showed
no anti-Brucella antibodies at the start titer 1:16, while the other groups showed some
variations. In mice of group Il of both treatments, three mice out of four (75%) showed a
positive Immunoflourescent reaction at the titer 1:32, while in mice without prednisolone
treatment of groups VI, VIl and VIII, a positive reaction was observed at the titer 1:64 (50,
75 and 100%, respectively).The latter groups of mice with prednisolone treatment showed
100% positive reaction at the titer 1:32 (Table-1).

Table -1: Anti-Brucella antibody titer by indirect Immunoflourescentin sera of
treated mice.

Number of Mice with a Positive Anti-Brucella Antibody Titer / 4 Animals

Grou Without  Prednisolone With  Prednisolone
ps Treatment Treatment

1 1 1 1 1 1 1 1 1 1:2
116 132 164 1128 | :256 | :16 132 164 1128 | 56

1|0 0 0 0 0 0 0 0 0 0
1 4 3 0 0 0 4 3 0 0 0
i 0 0 0 0 0 0 0 0 0 0
v 0 0 0 0 0 0 0 0 0 0
\ 0 0 0 0 0 0 0 0
Vi 4 444 4 | 2 0 0 4 4 0 0 0
Vi 4 4 3 0 0 4 4 0 0 0
VIl | 4 4 4 0 0 4 4 0 0 0
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Anti-brucella antibodies showed an increased titer in all immunized groups treated
with the immunomodulators used in the study, especially group V111 (Brucella vaccine
+ ethanolicneem extract solution) as compared to the control group that received vaccine
only. Such observation suggests that the immunomodulation involved the humoral
immune response, although the pathway may be through the modulation of macrophages
and T lymphocytes as both types of cells are required to enhance the B lymphocytes to
produce immunoglobulin (1). Such findings came to confirm previous results reported by
(8, 6, 16, 17 and 18). Also the results agreed indirectly with (6), who demonstrated that
mice and rats immunized with breast tumor antigen (BTA) and a neem leaf preparation
(NLP) have a higher antibody response. They also suggested that the use of NLP in
vaccination was involved in the induction of a Tyl response, as evidenced by the
enhanced secretion of IFN-y and decreased release of IL-10 from spleen cells. The
results of IFN-y Serum Level were given in (table-2), while the treatment efficiency for
each group of treated mice was presented in (figure-1). A significant increased serum
level of IFN-y was observed in groups IV, VI, VII and VIII (114.00 £ 22.90 , 130.00 +
37.00, 170.00 + 10.00 and 126.70x 1.76pg/ml, respectively) of mice with prednisolone
treatment as compared to group | (43.33+ 23.40pg/ml), and such differences were
associated with treatment efficiencies of 163, 200, 292 and 192%, respectively. In mice
with prednisolone treatment, similar results were obtained, and group VIII recorded the
highest significant increased level of IFN-y, but their values were significantly showed
mean value significantly lower (P<0.01)as a result of breakage down of the immune
response by immunosuppressed drug prednisolone.

Table-2: Interferon-y serum level by ELIZA in treated mice.

Interferon-y Serum Level (mean +

Gr S:E. pg/miy* Probabilit
oups Without With y*#<
Prednisolone Prednisolone
Treatment Treatment
I 43.33+23.40° 24.67 + 4.40° 0.01

T 85.00 + 14.00°° 74.67 + 2.85%° 0.01
10 44.67 +14.70°¢ 29.00 + 11.53 0.01
v 114.00 + 91.33+14.72 0.01
V 4467 +17.30°¢ 38.33 + 15.3"° 0.01
Vi 130.00 + 88.00 + 192 0.01
Vi 170.00 + 10.00 80.67 +4.92 0.01
Vi 126.70 + 1.76%° 73.67 £ 11.7%° 0.01

*Different letters: Significant difference (P<0.05) between means of the same Colum **The

comparison is between means of the two columns (horizontal comparison).
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Figure 1: Treatment efficiency of IFN-y serum level in treated mice

One of the cytokines is IFN-y, which was evaluated in the present study through
different experiments in regard to Brucella vaccination and immunomodulators
(mannoproteins and neem extracts). The results demonstrated a significant increased
serum level of IFN-y in mice treated with the tested immunomodulators especially
groups without prednisolone treatment because of the immunosuppressed effect of
prednisolone. Such findings highlight the importance of ethanolic and aqueous neem
seed extracts, as well as, mannoproteins of C. albicans cell wall as immunomodulators,
especially when we consider the immunological importance of IFN-y in enhancing the
cellular immune response, which is important in controlling Brucella infection.
However, the pathway by which these materials can act as immunomodulators,
especially for the neem extracts, is not well understood, but investigators interested in
the immunomodulation of neem extracts suggested that such extracts are rich in chemical
constituents that may act positively on the immune system and enhance the immune
response (5, 7, 8, and 16). Furthermore, these investigators agreed that the action of
neem extracts is a cytokine-mediated activation, and the cytokine most often implicated
is IFN-y, which enhances both oxygen-dependent and oxygen-independent Killing
mechanisms in phagocytes. A further inspection of this implication has been recently
addressed, in which neem leaf glycoprotein (NLGP)-mediated immune activation and
associated immune polarization was investigated, and NLGP-induced activation was
reflected in up regulation of early activation marker CD69 on lymphocytes, Monocytes,
and dendritic cells. Activation is also denoted by CD45R0O enhancement, with a decrease
in CD45RA phenotype and CD62L (L-selectin). A also suggested that NLGP-activated T
cells secrete a greater amount of the Tyl cytokine IFN-y and a lower amount of the T2
cytokine IL-4. The antigen-presenting monocytes and dendritic cells are also involved
through the up regulation carried out by IL-12 and tumor necrosis factor-a (1). The
aqueous and ethanolicneem seed extract reported the highest enhancement in all
immunological parameters employed in comparison with mannoproteins of C. albicans
cell wall, with the exception of DTH parameter, in which the latter immunomodulators
showed the higher level of immunomodulation. In recent years the understanding and
importance of antigen-specific immune responses after vaccination has completely
changed. In the past the focus for monitoring a vaccine-specific immune reaction was
principally based on the humoral branch of the immune system, and the efficacy of
vaccines, as assessed by the induction of protective immunity was mainly correlated with
antibodies and antibody titers. However, this correlation is often failed and other parts of
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the immune system have also to be considered; namely the innate immune system and
the cellular branch of the antigen-specific immune system. The innate immune system
plays its main role in the effective activation of the antigen-specific immune response, in
antigen-uptake and antigen-presentation. Furthermore, in order to achieve an effective
vaccination, the activation of all T-cell subpopulations is of advantage, but more
important is the generation of antigen-specific memory T and B lymphocytes(1and 2).

Conclusion, that the neem seed extracts (aqueous and ethanol) and the cell wall
mannoproteins of C. albicans might be a potential immune adjuvant for inducing active
immunity against brucella, and may act as Immunopotentiators through increasing
microsomal proteins. These proteins have a binding activity to antigens, and such
binding helps in extending the half-life of the antigen by a gradual release of it over a
long period
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Summary

The aim of this study was design to investigate the pathological changes for one
month after therapeutic and toxic doses of subcutaneous injection of estrogen and
progesterone combination hormones in mice, on the target organs testis and epidydimus
in males and uterus and ovary in females. As well as the effects on non-target organ of
Brain, liver spleen, intestine, stomach, kidney and lung in both sexes. The results
showed sever pathological changes in male's testis and epidydimus and in females,
uterus and the ovary. It is characterized by some pathological changes in toxic group
less severity than in the therapeutic group.

Also, in non-target organs brain and spleen of toxic group of males and females
showed some pathological changes while therapeutic group almost appear normal. The
liver and kidney were affected in both groups (therapeutic and Toxic) in males and
females. Other organs like intestine stomach, Lung doesn't showed any change in both
groups.

Keyword:-estrogen, progesterone, toxic, therapeutic.
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Introduction
Steroid hormones are divided into five groups according to receptor which they
bind, glurocorticoid, mineral corticoid, androgen, estrogen and progesterone. Steroid
hormone help in control of the inflammation, immune function, salt, water and balance
and development of sexual characteristic and ability to withstand illness and injury.
These steroid hormones are generally synthesized from the cholesterol in the gonads and
adrenal gland. These hormones are lipid soluble and they can pass through receptor (1).
Estrogen is steroid hormone produced in the ovary (2) and its known as
hormone of female, its essential for development of accessory genital organ and
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secondary sexual characteristic (3,4). The synthesis and secretion of estrogen stimulated
by follicle stimulating hormone FSH which is in turn controlled by the hypothalamus
gonad tropic releasing hormone (GnRH), high level of estrogen suppress the release of
GnRH providing negative feedback control of hormone(2).

Progesterone is sex steroid hormone which is conjugated with estrogen to
regulate the function of accessory sex organ during an ovarian cycle (5). It's secreted
mainly from the corpus luteum in the ovary and placenta (3). Also was produced from
the cortex of the adrenal gland in both male and female (6).

Smaller amount of progesterone are also produced in the testes and glial cells of the
brain in both sexes (7). Progesterone receptors are located in the uterus and mammary
gland in female (8). These receptors are found in the testis and prostate in male (9).

Progesterone prepare the uterus for the implantation of fertilized ovum and
promote the secretary changes in the endmoetrium (3), and stimulate the endometrial
gland to enlarge and increase secretion of water, salt and glycoprotein for the nutrition
of embryo (10 and 11). On the other hand prevent the contraction of uterus during
gestation by blocking the oxytocin receptor and still quiescent during the period of
pregnancy (10) and suppress the immunity in order to prevent the rejection against
embryo (12).

Materials and Methods

Thirty six mice from both sexes (18 males and 18 females) were used. The
animals were diet locally and water was adlibittum a long the period of experiment 30
days. Estrogen hormone (Vetastrol by Abuaihan Pharmaceutical Co, Iran), 10 ml each
ml contain 2 mg Oesteradiol benzoate, and progesterone (Vetagesterone, Abuaihan
Pharmaceutical Co, Iran), 10 ml, each ml contain 25 mg progesterone were used in this
experiment. The animals were divided into three equal groups as the following:-
Therapeutic group: - which contain 12 animals 6 males and 6 females which were
received 16 mg estrogen and 20 mg progesterone (13). Toxic group: - which contain 12
animals 6 males and 6 females which were received 32mg estrogen and 40 mg of
progesterone (13). Control group: which contain 12 animals 6 males and 6 females
which are treated with sun flower oil only in the same manner.

Progesterone was prepared for injection after diluted with sun flower oil for
subcutaneous injection (13) all animals were subcutaneous injection daily for one
month. Animals were sacrificed by ether inhalation and post mortum examination was
done for all the organs. The histopathological sample of 1-2 cm were taken from the
lesion kept in formalin 10% for fixation processed routinely staining (Hematoxyllin and
eosin stain) and all the lesion were be recorded.

Results and Discussion

The animals were sacrificed after one month of injection and histopathological
examination of organs mention above recorded that: - The testis of male of toxic group
showed loss of spermatogonia (Fig 1). While testis of therapeutic group were showed
less severity represented by incomplete spermatogenesis with presence of
multinucleated spermatid giant cell in the lumen of semineferrous tubules (Fig 2). The
epidydimus of toxic group showed empty of sperms (Fig 3). The uterus of toxic group
showed hyperplasia of epithelial lining cells of endimetrium with papillary projection
extend to the lumen of the uterus (Fig 4).

Also other section showed eosinophilic homogenous substances appear in the lumen
of endometrial gland (Fig5). While in the theruptuic group the lesion showed less
severity characterized by moderat hyperplasia of epithelia and presence of protinicious
exudates with poly morphonuclear cell and mononuclear cell in their lumen. (Fig 6).
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The ovary of toxic group showed increase number of primary and secondary follical
with congestion of stromal blood vessels (Fig 7).

Other non target organ like brain, the toxic group showed focal glyosis in both male
and female (Fig. 8) and prineuronal odema in other area (Fig 9). While the therapeutic
group showed no clear pathological changes.

Spleen of toxic group of both male and female showed deplesion of white pulpe with
increase number of megakaryocyte (Fig 10).While therapeutic group the spleen appear
normal.

Liver of toxic group showed mononuclear cell aggregation in the portal area around
bile duct and congestion of blood vesselse with necrotic area by pyknotic of nuclei or
dispear (Fig 11). Therapeutic group: liver showed mononuclear cell aggregation in the
portal area around bile duct with congestion of blood vessels (Fig 12).

Kidney of toxic group showed hemorrhage of cortical renal tubules (Fig 13). Kidney
of therapeutic group showed perivascular mononuclear cell aggregation (Fig 14).

Figure(1): Histopathological section of testis of | Figure(2): Histopathological section of testis
mice in toxic group treated with (estrogen and | of mice in therapeutic group treated with
progesterone) showed testicular degeneration, | (estrogen and progesterone )showed

and absence of spermatogonia ( -}) and | incomplete spermatogenesis( -’)with
congestion of blood vessels( =—=p ) after one | presence of multinucleated giant cell in the
month (H&E) 40x. seminiferous tubules( == ) after one
month (H&E)40x.

Figure(3):  Histopathological section of Figure(4): Histopathological section of
epididymus of mice in toxic group treated uterus of mice in toxic group treated with
with ( estrogen and progesterone) appear (estrogen and  progesterone)  showed
testicular degeneration with empty and hyperplasia of epithelial lining cell of

vaculation of epithelial lining cell(==p ) after endometrium( ) with papillary
one month(H&E) 40x. projection extend to the lumen( ==%)(H&E)
Vilg)%
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Figure(5): Histopathological section of
uterus of mice in toxic group treated with
(estrogen&progesterone)showed osinophilic
haemogenous substances appear in the
lumen of endometrial gland( —}) with
papillary projection extend to the Ilumen
( =) (H&E) 20x.

Figure(6): Histopathological section of
uterus of mice in theraputic group treated
with (estrogen and progesterone)showed
protinicious exudate with polymorpho and
mononuclear cell in their lumen and sub
epithelial layer( == ) with moderate
hyperplasia  of  epithelial  lining  of

endometrium (=) (H&E) 40x.

o W

Figure(7):Histopathological section of
ovary of mice in toxic group treated with
(estrogen and progesterone) showed
increase number of primary (-}) and
secondary follical( —==p- ) after one month
(H&E)40x.

Figure(8):Histopathological section of brain of
mice in toxic group treated with (estrogen and
progesterone) showed  focal glyosis

( mp).(H&E)40x.
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Figure(9): Histopathological section of brain
of mice in toxic group treated with
(estrogen and  progesterone)  showed
privascular odema( *) with congestion
(== after one month (H&E) 40x.

Figure(10): Histopathological section of
spleen of mice in toxic group treated with
(estrogen and  progesterone)  showed
depletion of white pulpe (*)with increase
number of megakaryocyte(=—=) after one

month (H&E) 40x.

. / il

Figure(11): Histopathological section of
liver of mice in toxic group treated with
(estrogen and progesterone) after one month
showed mononuclear cell aggregation in the
portal area around bile duct( with
necrotic area by pyknotic of nuclei or
disannearf==%) after one month (H&F) 40x.

Figure(12):Histopathological section of liver
of mice in thereputic group treated with
(estrogen and  progesterone)  showed
mononuclear cell aggregation in the portal
area around bile duct( with congestion
of blood vessel(™) after one month (H&E)
40x.
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section of

Figure(13):
kidney of mice in toxic group treated with

Histopathological

(estrogen and  progesterone)  showed
haemorhagic of cortical renal tubule( =)
after one month (H&E) 40x.

Figure(14): Histopathological section of
kidney of mice in theraputic group treated
with (estrongen and progesterone) showed
perivascular mononuclear cell aggregation
after (===p)one month. (H&E) 40x.

The actions of steroid hormone are thought to be mediated through their binding to
steroid receptor (14). Which is divided into two types o and B receptor (15). Present
study are focus on the pathological effect of both hormones on the target and non —
target organ on both male and female in mice.

The target organ of male represented by the testis in toxic group, the organ showed
absence of spermatogenesis, this process result called azoospermia which mean
complete absence of sperms. This result was in agreement with (16 and17) whom reach
azoospermia after administration with estrogen also. This result was agreed with (18and
19). Which return this result to the effect of high dose of progesterone. They reported
that the inhibition of the spermatogenesis may be result from the inhibition of LH and
FSH hormones responsible for the activity of sertoli cell leads to suppression of
spermatogenesis (azoospermia). Other group (therapeutic group) showed incomplet
spermatogenesis with presence of spermatid multinucleated gaint cell, these cell
indicating that there is testicular degeneration occurs in the semineferrous tubules of
testis. These cells occur after spermatocyte degeneration which appears to be secondary
change resulting from distrupt sertoli cell to germ cell association these result was in
agreement with (20).

Epidydimus of the toxic group appear empty of sperms, this result occurred may be
due to the high doses of both hormones.

Other target organ of the female of toxic group represented by the uterus, the lesion
showed hyperplasia of epithelial lining cell of endometrium with papillary projection
extend to the lumen of the uterus, this lesion consider preneoplastic change as many
author think like (21), who consider the proliferative lesion of uterus epithelial like
hyperplasia are preneoplastic (22). The effect estrogen may be occur as a result of
progesterone due to high dose of this hormone and the papillary projection of
endometrial epithelia lining cell with increase number of endometrial gland. These
lesion said to be the classical response to progesterone (23) and progesterone cause
increase dilatation of endometrial gland (16). These feature might be attributed to the
high number of progesterone receptor present on the endometrial lining to which
progesterone bind after diffusion through cell membrance and then bind to progesterone
response element in the nucleus resulting in activation of mRNA transcription allowing
increase division rate (24and25).

Proliferative phenomena have been assignees as uterine preneoplastic changes are
lesion as some scientist (21and 22) mentioned.
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In the therapeutic group which has less severity characterized by moderate
hyperplasia of epithelid lining cell restricted to the superficial layer of the endometrium
epithilia as (23) mention. Koss, (26) consider this lesion as a classical response of this
organ to the stimulation caused by estrogen due to high number of estrogen receptor in
it.

The ovary of toxic group showed increase number of primary and secondary follicles
but never reach the maturation also no ovulation will occure. This occure due to elevated
levels of estrogen also effect these growing follical inducing cystic dilatation of them.
These result are strongly similar to the result of (16,26 and 27). In addition to that (28)
which found that the follicular cyst in ovary of rats of their studies which were receiving
environmental estrogen also they got complete absence of corpus luteum. While (29)
thought that these follicals produces further estrogen and cause endometrial hyperplasia.

Other non- target organ like brain of toxic group of both male and female showed
focal glyosis and perineuronal and perivascular odema. This is return to the presence of
progesterone receptor in the glial cell (7). The high dose of progesterone in this group
cause proliferation of glial cell (15). They consider progesterone receptor is gene
transcription, also the presence of perineuronal odema may be a result from high dose of
progesterone. Other author refers to the same thing they refer to the present of estrogen
which induced in sizable quantities in the brain (30). While the brain of therapeutic
group appear normal without any change.

The spleen of toxic group of male and female showed depletion of white pulpe with
increase number of megakargocyte, this result agree with (31and 32). Who suggest that
progesterone and estrogen cause inhibition cellular immunity by prolong exposure to
both hormones (11). Revealed that progesterone cause depression of lymphoid tissue.
Similarly to (33) which found that progesterone inhibit the activity of lymphocyte and
monocyte.

The liver of toxic group of both sexes showed mononucleur of poly
morphonculer cell aggregation in the portal area around bile duct with congestion of
blood vessles with necrotic area characterized by pyknotic of nuclei or dispear while in
therapeutic group the lesion showed mononuclear cell aggregation in portal area around
bile duct with vacculation of hepatocyte, this occur duo to increase of fat level in the
blood(lipidemia)duo to metabolism disturbance of fat and due to formation of
lipoprotein in blood circulation (34). While the aggregation of inflammatory cell around
the central vein return to the effect of progesterone which cause increase proliferation of
leukocyte (35). While necrosis may occur duo to high dose (toxic effect) of both
hormones.

The kidney of toxic group of male and female showed Hemorrhagic of cortical renal
tubules, this result from high dose of both estrogen and progesterone. While in the
therapeutic group the kidney showed preivascular mononuclear cell aggregation this
associated with the stimulation of the steroid hormone (estrogen and progesterone).
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Summary

The aim of this study was prepared new formulation of trimethoprim injectable
solution in the Physiology and pharmacology department /College ofVeterinary
Medicine, University of Baghdad. Trimethoprim injection formulation is antibacterial and
used against a number of bacteria, protozoa and Rickettsia. Data was collected about the
materials used in the preparation of the formula from the well-known pharmacopeia,
including the specification, physical and chemical properties of active ingredient, the
additive and preservative that must be used. Three pilot formulae were prepared from
analar chemical ingredient from which one formula was chosen and tested to approve its
quantitative and qualitative specification. Quantitative  evaluation, stability of the
formula was also tested under different storage environmental condition of low and high
temperature at different periods through and one year and through the questionnaire field.
Questionnaire proved the product, stability and therapeutic efficiency. The composition
obtained a certificate of acceptance from the Veterinary State Company and Veterinary
Drug Research and production Centre as new preparation Formula of Trimethoprim
Injectable Solution for Veterinary use.
Key words: Trimethoprim, Veterinary, therapeutic, bacteria, protozoa, Rickettsia
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Introduction
Trimethoprim is a synthetic antibacterial combination product.That considered as
bacteriostatic antibiotic, it belongs to the class of chemotherapeutic agents known as
dihydrofolatereductase inhibitor. Trimethoprim acts by interfering with the action of
bacterial dihydrofolate reductase, inhibiting synthesis oftetrahydrofolic acid. Which is an
essential precursor in the de novo synthesis of the intermediate Thymidine
monophosphate (dTMP), a precursor of DNA metaboliteThymidine triphosphate(1)
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Bacteria are unable to take up folic acid from the environment and are thus dependent on
their own synthesis. Inhibition of the enzyme deprivesthe bacteria of nucleotides which
are necessary for DNA replication causing, in certain circumstances, cell
lethality. Trimethoprim combination with Sulphadimidine antibiotic at 1:5 ratioinhibits
an earlier step in the folate synthesis pathway (figure 1)

dihydropteroate diphosphate + p-aminobenzoic acid (PABA)

dihydropteroate ,f..i_

synthetase

dihydroptercic acid

¥
dihydrofolic acid

dihydrofolate .}.b

reducfase
tetrahydrofolic acid

Figurel. Mechanism of action of trimethoprim

This combination, results in an in-vitrosynergistic antibacterial effect by
inhibiting successive steps in folate synthesis. This claimed benefit was not seen in
general clinical use (2). The combinations use has been declining due to reports of
sulphadimidine or sulfamethoxazolebone marrow toxicity, resistance and lack of greater
efficacy in treating common urine and chest infections, and side effects of antibacterial
sulfonamides (3).

Sulphadimidine /trimethoprim injection is effective against susceptible strains of
Streptococcus pneumoniae, Escherichia coli, Haemophilusinfluenzae,
Morganellamorganii, Proteus mirabilis,indole-positive Proteus species (eg, Proteus
vulgaris), Klebsiella species, Enterobacter species, Shigellaflexnerii, andShigellasonnei.
These agent is labeled for the treatment of Pneumocystis jiroveci (formerly P. carinii)
pneumonia; enteritis caused by S. flexneri or S. sonnei; and severe or complicated
urinary tract infections caused by E. coli, M. morganii, Klebsiella species, Enterobacter
species, or Proteus species when oral therapy is infeasible and the organism is not
susceptible to single antimicrobial agents (4).

The combination of Sulphadimidin and Trimethoprim acts synergistic and usually
bactericidal against many Gram-positive and Gram-negative bacteria like E. coli,
Haemophilus, Pasteurella, Salmonella, Staphylococcus and Streptococcus spp.

Gastrointestinal, respiratory and urinary tract infections caused by TMP and
Sulphadimidin sensitive bacteria, E. coli, Haemophilus, Pasteurella, Salmonella,
Toxoplasmosis , Staphylococcus and Streptococcus spp., in horse, foal, calves, cattle, pig

(5).

Trimethoprim (Bp.): Trimethoprim, BW 56.72.2, 4-Diamino -5- (3,4.5-
Trimethoxyben zyl) pyramidin. (14H18N403=290.3).A white odourless powder with a
very bitter taste. M.P. about 200 soluble 1 in 2500 of water, 1 in 300 of alcohol, 1 in 55
of chloroform and 1 in 80 of methyl alcohol, practically in soluble in ether. A 1%
suspension in water has a pH of 7.5 to 8.5.

Trimethoprim affects the nucleoprotein metabolism of cells similarly to
pyrimethamine by interference in the folic — folinic acid systems. Its effects are
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considerably greater on the cells of microorganism than on mammalian cells.
Sulfonamides act on the same biological pathway at a different point and the effects of
Trimethoprim and sulfonamides are synergistic. Trimethoprim has been used in the
treatment of malaria and may be of value in infection caused by strains of malaria
parasites resistant to pyrimethamine although. It is less effective than pyrimethamine
against sensitive strain, for human it may be given alone usually in dose of up to 1.5gm.
daily for 7 days. Or in conjunction with Sulfonamides, when a single 500mg dose. (6)
Sulphadimidine (BP.): Sulphadimidine (I.P); Sulphadimethyl pyrimidine,
Sulphamethazine, Sulphamerthazine (U.S.P.) Sulphadimerazine, Sulphadimezium. (7)

Materials and Methods

-Materials and Chemical compounds:
Trimethoprim, Sulphadimidine, Sodium Hydroxide, Sodium Sulphite,
Methylparaben, Propylparaben,  Sodium Nitrite, Hydrochloric acid Chloroform,

Anhydrous sodium sulphate, Prechloric acid, Crystal violet, and Glacial Acetic

- Apparatus :
Sensitive balance, Magnetic stirrer,  Millipore filtration, pH meter,
Different glassware (Separator funnel, Volumetric Beaker, Cylinder, volumetric flask,
Conical flask, Stirrer, ptri-dish, brown color vial ) Starch — lodine paper Autoclave
and Incubator

Procedure:  Weighing the material to produce 100 ml. injectable solution formula.
Trimethoprim 4.0gm., Sulphadimidin 20.0gm., Sod. hydroxide 4.5gm., Sod. sulphite
0.1 gm., Methylparaben 0.07 gm., Propylparaben 0.03gm., Ethylalcohol 99% 10 ml. ,and
Distilled water add to 100 ml.

Adding distilled water in volume beaker up to 50 ml adding the above materials as
following:

4.5 gm Sod. hydroxide with continuous mixing , 0.1gm Sod. sulphite with continuous
mixing, 20gmSulphadimidinwith continuous mixing.

Mixing distilled water and ethanol up to 50 ml in volume beaker and then step wise add
(4 gm) Trimethoprim with continuous mixing, mixing the step ( b ) with ( ¢) until clear
solution, Adjusting the pH by using the buffer, Filtration the final product by using paper
(0.2)Mm., packing the final product in volume bottle of 100 ml., Send sample to the quality
control for estimation.( 8,9,10,11,12). Table (1,2)

N.B. all step done under complete sterilized technique and under U.V light cabinet.
Composition: Each 100 ml contain

-Trimethoprim 4 gm
- Sulphadimidine 20 gm

Table 1: Quality Standard of Sulphadimidin / Trimethoprim Injection
15 February 2009

Quality Standard according to BP2002
Moisture <2%
PH 10.0~11.0
Color of Solution <Y,
Related Matters <0.5%
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Table 2: Specification of Sulphadimidine / Trimethoprim Injection

Description clear brown solution
Acidity or alkalinity pH 10 - 11(Quality Standard BP2002)
Package 100 ml
Storage under 25C°
Content of trimethoprime (95-110) %
Content of Sulphadimidin (95 -110) %

Dosage: For intramuscular administration:

Horse, cattle : 0.15 ml/ kg body weight,

Calves, goats, sheep, foal and swine: 0.2ml / kg body weight
Dog and cat : 0.3ml / kg body weight

Once or Twice daily for 2-3 days

Withdrawal times: For meat: 12 days, For milk: 4 days.
Packaging: 10 ml/vial, 50 ml/vial and 100 ml/vial.

Assay:

1. Sulphadimidine:- The following steps was done

keep the temperature below 15C°during all the procedure. Using volume equivalent to
0.5g. of Sulphadimidin in a conical flask. Add 75 ml, of water, and 10 ml, Conc. HCI,
then mix and titrate with 0.1 M. Sod. nitrite until dark blue colour appears immediately
after the addition drop of solution on starch—iodine paper. Each ml of 0.1).Sod.nitrite is
equivalent to (0.02783)gm. of C1,H14N4O,S (7)

2. Trimethoprim:- The following steps was done

Transfering 10 ml, injectable solution to separator funnel and adding 5 ml, of 20%
NaOH, that extracted three time with 30 ml, chloroform. Filter each extract chloroform
layer through anhydrous sod. sulphate and collecting in 250 , conical flask. That keep for
evaporate to dryness. Then dissolve it in 40 ml, glacial acetic and titrate with 0.1 N
prechloric acid using crystal violet as indicator to the green — blue end point. Each ml. Of
0.1 N prechloric acid is equivalent to (0.0293)g mtrimethoprime(8).

The Stability of trimethoprim injectable solution (formula was stable) after storage at
room temperatures and temperatures 50C° with different time periods. Quantitative
analysis was studied using (HPLC) high-performance liquid chromatography. Samples
were also examined visually for color change or precipitation. More than 98% of the
initial concentration remained after storage (9) (table 3)
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Table (3): Chemical analysis of Active ingredient Trimethoprim injectable solution

formula
Type of analysis | Temperature pH Active Date
ingredient %
Fix methods o
Trimethoprim RT 10.2 gggg;’
Sulphadimidine e
Zero time 0
Trimethoprime RT 10.4 glagoog ;; 14.1.2007
Sulphadimidin '
After 1 month o
Trimethoprim RTO 10.0 100.1 %6 14.2.2007
. 50 ¢ 98.05 %
Sulphadimidine
After 6 months o
Trimethoprim RT 10.0 100.5% 14.8.2007
R 50 ¢ 98.08 %
Sulphadimidine
After over 1 year o
Trimethoprim RTO 10.0 101.0 % 14.1.2008
T 50c 99.0 %
Sulphadimidine

RT: Room Temperature

Antimicrobial activity of trimethoprim injectable solution (Formula)
Measurement of antimicrobial activity:

The antimicrobial activity of trimethoprim formula has been measured by the use of
agar well diffusion techniques. This technique done by takes plates of agar mixed with
cultures of particular bacteria, Staphylococcus aureus being the most commonly used,
Corynbacterium, Clostridia,.E.coli, Klebsella, Shigella, Salmonella, Proteus, Brucella
and Pasteurella. Wells are cut into the agar and solutions of the test material applied at
varying concentrations of trimethoprim formula, the diameter of the zone of bacterial
growth inhibition is measured after incubation of the plates at 37C° for 24 hrs.(13, 14) (

Table 4) .

Table (4): Diameter Zone inhibition (mm) of Trimethoprimat different
concentration (ug/ml) against different microorganism

Microorganism Concentration ug/ml
1.25 2.5 5 10 20
S. aureus 10+0.2 12+0.12 |14+0.3 18+0.4 21+0.12
Corynbacterium | 9+0.12 11+0.02 |13+0.04 |19+04 23 £0.03
Clostridia 8+0.2 10+0.11 |12+0.11 |18+0.11 |21+0.04
E.coli 12+0.3 13+0.12 |15+0.3 19+0.03 | 23.5+0.20
Klebsella 10+0.2 12+0.02 |14+0.02 |18+0.04 |20+0.11
Shigella 11+0.13 |13+£0.10 |15+0.3 195+04 |23+£0.22
Salmonella 12+0.4 14+0.11 |17+£0.01 |[20.5+0.14 | 24+0.02
Proteus 10+0.2 12+0.02 |14+0.3 18+0.01 |21+0.01
Brucella 11+0.11 | 13+£0.10 | 16+0.02 | 21+£0.02 | 22+0.11
Pasteurella 9+0.10 10+0.11 12+03 | 16.5+0.01 | 19+0.02

While the Specification of final product of Trimethoprim, Sulphadimidin, Sod.
Hydroxide and Sod. Sulphite showed in table (5)
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Table (5): Specification of final product

Substance name | Specification Description Solubility
Trimethoprim BP 2010 White, odourless Soluble 1 in 2500 of water
powder with a very 1 in 300 of Alcohol
bitter taste. 1in 55 of chloroform
1 in 80 of methyl alcohol
Practically soluble in ether
Sulphadimidin BP 2010 White or creamy- Very slightly soluble in water
white crystals or Soluble in 120 part of water
powder, odourless or
almost odourless
Sod. Hydroxide BP 2010 White sticks, pellets Completely or almost
fused masses, scales, | completely soluble in 7 part of
dry hard brittle and water
showing a crystalline
Sod. Sulphite BP 2010 White, crystalline soluble in water
powder, odourless or Practically soluble in ether
almost odourless

Results and Discussion

The results of evaluation (table 1) of the effectiveness and stability of the formula
product at room temperature and at time zero, immediately after the preparation without
storage, indicated that the effectiveness was very good for active ingredient and was
stable during the last six months of follow-up (table 3). When the product stored at room
temperature and 50C°, observed an increasing in the pharmacological activity of the
preparation, this was noted when an older drug, and this determines the old of product at
a temperature not exceeding 25C° and that old of the product up to (1) year (15) . The
stability and quantitative analysis of trimethoprim in this solution after storage at room
temperatures and 50°C also studied, by using high-performance liquid chromatography
(table 3). Samples were also examined visually for signs of changing in color or
precipitation. More than 98% of the initial concentration remained after storage at 50°C,
for 160 days. Examination of the stability data suggested that trimethoprim degradation
was a zero-order process, although a first-order process could not be excluded.

Extrapolation of data from a logarithmic plot yielded a zero-order trimethoprim
degradation rate constant at 25C° of 0.0113 day-1. (16)The time for 25% trimethoprim
degradation at 25C° would be 845 days. No precipitation was observed, clear brown
solution during storage. The extent of color change was associated with the degree of
trimethoprim degradation. Trimethoprim, when prepared in the non aqueous solution, is
stable at 25 C° and antimicrobial activity of trimethoprim after storage at room
temperatures and 50 C° was nearly stable for different time period. The preparation of
trimethoprim injectable solution as antibacterial formula can be used against a number of
species of bacteria, protozoa and Rickettsia in particular and other cases in general(10,
12, 17).

Trimethoprim  (3,4,5-trimethoxybenzylpyrimidine) inhibits dihydrofolic acid
reductase 50,000 times more efficiently in bacteria than in mammalian cells. This enzyme
reduces dihydrofolic to tetrahydrofolic acid, a stage in the sequence leading to the
synthesis of purines and ultimately of DNA. Sulfonamides and trimethoprim each can be
used alone to inhibit bacterial growth. If used together, they produce sequential blocking,
resulting in a marked enhancement (synergism) of activity. Such mixtures of sulfonamide
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(five parts) plus trimethoprim (one part) have been used in the treatment of pneumocystis
pneumonia, malaria, shigella enteritis, systemic salmonella infections, urinary tract
infections, and many others. Streptococci, Staphylococci, Corynbacterium, Clostridia, E.
coli, klebsella, Salmonella, Proteus, Brucella and Pasteurlla (11, 13, 18 and19).

Pyrimethamine also inhibits dihydrofolatereductase, but it is more active against
the enzyme in mammalian cells and therefore is more toxic than trimethoprim.
Pyrimethamine plus sulfonamide or clindamycin is the current treatment of choice in
toxoplasmosis and some other protozoal infections (15, 16 and20,).

Sod. Hydroxide act to maintain the pH of the product. And prevent the degradation that
gets during testing and after packing. The materials are part of a portfolio of product and
the other solvent (21).

Clinical evaluation of the formula therapeutic effect was done in Central
Veterinary Hospital of Baghdad in treatment of diseased sheep. The formula approved its
activity as listed in the attached evaluation certificate, also the formula stability and
quantitative evaluation was done inthe Veterinary quality control and approved its
specification. All these result was listed in the certificate of approval for the formula from
Veterinary State Company and research center which accept the formula as new
preparation for Veterinary therapeutic use.
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Evaluation of selected parameters of rat liver injury
following repeated administration of oseltamivir for different
periods

Falah Muosa Kadhim Al-Rikabi
Department of Physiology and Pharmacology, College of Veterinary Medicine
Baghdad University,lraq

Summary

The effects of oseltamivir administration, an anti influenza viruses A and B, on some
functional parameters of rat liver were investigated, to evaluate the possible hepatotoxic
effect. Eighteen (18) wister male albino rats with body weight ranged 150-190 gm were
divided into three groups, the first group(T1) was treated orally with 1mg/kg.BW as
therapeutic dose of Oseltamivir for 7consuctive days. The second group (T2) was
treated with the same dose for six weeks, while the control group dosed distill water.
The results revealed, there was a significant increase in the onset of barbiturate sleeping
time and a significant p < 0.05 decrease of the duration of barbiturate sleeping time of
the T2 rats . The liver enzymes activity revealed a significant decrease in ALT in T1
rats and significant increased p<0.05 in the T2 rats, while the AST activity showed only
significant increased p<0.05 in the T2 treated rats. The activity of ALP was p<0.05
significantly increased in the rats of treated groups. The blood sugar was significantly
decreased p<0.05 only in the T2rats. Cholesterol level was significantly p<0.05
increased in T2 treated rats, while the serum of both treated groups showed a
significantly increase p<0.05 in the triacylglycerol concentration.

The HDL level was significantly decreased p<0.05 only in theT1 rats. The treated T2
rats showed a significant decrease p<0.05 in the LDL, while the VLDL level revealed a
significant increase p<0.05.The total serum protein level was significantly increased
p<0.05 in the rats of T2. Liver histopathological lesions of the T1rats revealed large
amount of suppurative exudates, severe dilation and congestion of central veins and
sinusoids with activation of kupffer cells. The liver of T2 rat showed multiple areas of
focal necrosis, fibrous thickening of Glisson capsule with vacuolar degeneration of
hepatic parenchyma. In:conclusion, Oseltamivir has hepatotoxic effect in rats treated
with therapeutic dose 1mg/ kg.BW. orally in different periods.

Key words:- Oseltamivir, Liver injury ,Rat.
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Introduction

Oseltamivir is a potent and selective inhibitor of the neuraminidase enzyme of the
influenza viruses A and B(1),and it is used in the treatment and prophylaxis of both
influenza viruses(avian and swineinfuenza) ( 2). Oseltamivir is rapidly hydrolyzed to its
active form oseltamivircarboxylase (Ro 64-0802), by human carboxylesterase 1(hCES1)
in the liver (3). After oral administration, oseltamivir is readily absorbed from the
gastrointestinal tract. The active metabolite is detectable in plasma 30 minutes after
dosing (4). Oral oseltamivir has generally been well tolerated in patientswith influenza
given the standard oral dosage of 75mg bid. Nausea (9.9%) and vomiting (9.4%) were
the mostfrequently reported adverse events. Similar results were seenin children. Other
events such as diarrhea, bronchitis, abdominal pain, dizziness and headache were seen in
lessthan 7% of recipients. Gastrointestinal events generally appear within the first one to
two days and resolve thereafter (5). The oseltamivir ethyl ester is well absorbed and
rapidly metabolized to active oseltamivir carboxylate. The bioavailability of the
oseltamivir carboxylate is about80% after oral administration of the prodrug (6 and
7).The liver is prone to xenobiotic — induced injury because of its central role in
xenobiotic metabolism., its portal location within the circulation, and its anatomic and
physiologic structure (8).Drug —induced liver injury (DILI) is a major health problem
that challenges not only health care professional, but also the pharmaceutical industry
(9). Because of the significant patient morbidity and mortality associated with DILI, the
USA Food and Drug Administration (FDA) have removed several drugs from the
market (10).This work is set out to provide information on the effect, if any, of repeated
administration of oseltamivir at the required therapeutic dose 1mg/kg.BW on selected
functional indices of rat liver. This was evaluated by monitoring some functional tests
for rat liver. The aim of the study is to evaluate the possible hepatotoxic effect of
oseltamivir in male albino rats.

Materials and Methods
Preparation of Oseltamivir solution by dissolving one capsule-Oseltamivir (Flufly)®
capsule 75 mg.(Julphar-RasALkhimah-UAE) in 75 milliliters of distilled water to
achieve concentration of 1mg/ml. Each 100 gm of body weight of rat dosed 0.1 ml of
drug solution which contained 0.1mg of Oseltamivir as therapeutic dose.
Wister male albino rats with body weight ranged 150-190 gm were procured from
the animal house of the College of Veterinary Medicine .University of Baghdad,
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maintained in an air conditioned room (25+1)'C with a 12 hours light : 12 hours dark
cycle. Standard pellet diet and water were provided ad —labium (11).

Barbiturate sleeping time :- eighteen rats divided into three equal groups(T1, T2,
control) subjected to barbiturate induced sleeping time test which performed according
to the method of(12).The T1 group dosed 1mg/kg.BW orally(by orogastric tube) as
therapeutic dose of Oseltamivir for 7consuctive days. The T2 group also dosed the same
dose but for six weeks, while the control group dosed distilled water. All groups injected
IP with 25 mg/kg. Thiopentalsodium (THIOPENTAL) ® 1gm obtained from Egyptian
international pharmaceutical industries CO A.R.E an ultra-short barbiturate. The time
elapsed between the loss and voluntary recovery of the righting reflex was recorded as
sleeping time. Sleep latency was also recorded.

Clinical study:- eighteen rats divided equally into three groups (T1, T2 and control)
subjected to blood biochemical analysis. The both two treatment groups were dosed in
the same pattern mentioned above, while the control group dosed distilled water. Blood
collected through heart puncher post treatment from anesthetized animals of all groups
by ketamine HCL (Ketamin10%)® obtained from KEPRO- HOLAND and xylazine
HCL(XYLAZIN 2%) obtained from CEVA-GERMANY . The serum obtained by
centrifugation of all blood samples with 5000rpm for five minutes.

All the animals of groups T1 and T2 were sacrificed at the end of dosage period
Livers obtained and preserved in 10% formalin saline, then sent to laboratory of
medicinal city hospital for histopathology processing according to (13).

Blood biochemical analysis:-The activities of aspartateaminotraseferase (AST),
alanineaminotranseferase (ALT) and alkalinephosphatase(AP) assessed by using
commercial available kit (RANDOX- UK). The serum cholesterol was assessed by using
commercially kit (Biomaghreb), which is enzymatic colorimetric test depending on
hydrolysis and oxidation (14, 15, and 16).Serum triacyglycerol were estimated by using
diagnostic kit (BIOLAB SA — FRANCE), depending on the formation of colored
complex (quinoneimine) (17). HDL, LDL and VLDL were assessed by using
commercially kit (Biomagreb) depending on precipitation of LDL, VLDL and
chylomicron fractions (18 and19). Total serum bilirubin, direct bilirubin and indirect
serum bilirubin were assessed by using available commercial kit (BIOLAB SA —
FRANCE), which is depending on formation of azobilirubin(17 ) .Blood glucose was
assessed by Trinder reaction (14).Which is depending on the formation of red
quinonimine by using available commercial kit (LINEAR chemicals — SPAIN).Total
serum protein assessed by biuret reaction, chelae formed between the Cu™ ion and the
peptide bonds of protein in alkaline solution to form violet complex. Photometrically
measured at 540 nm wave length (20).

Statistical analysis was conducted according to SPSS version 13.00. The ANOVA
one way used for significances assessment between groups. The P — value <0.05
considered as statistically significant. LSD multiple range tests was carried out for
comparing between means (21).

Results and Discussion

Barbiturate sleeping time:-There was significant increase p< 0.05 in the onset of
barbiturate sleeping time of the animals that received therapeutic dose of oseltamivir for
six weeks(T2) in comparison with the pretreatment onset of the same group and with
both T1 treated group which received therapeutic dose of oseltamivir for one weekT1
and the control one which was received distilled water( tablel),while the duration of
barbiturate sleeping time revealed significant decrease p<0.05 in the same pattern of the
onset time ,(tablel).
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ALT AST and ALP serum activity:-The liver injury enzymes activity revealed
significant decrease p<0.05 in ALT of the animals of T1 treated group(9.16+0.70)U/L
and significant increase in theanimals of T2 treated group(50.00+£1.89 )U/L in
comparison with the animals of control group(18.8+1.35) (table,2). The AST activity
showed only significant increase p<0.05 in the animals of T2 group (113.33+3.80)U/L
in comparison with both T1 treated group and the control one. The activity of ALP were
significantly increased p<0.05 in  both treated group animals T1 (120.50£32.18)U/L
and T2 (78.16+£12.18)U/L in comparison with the control one (30.40£2.73)U/L,(
table,2).

Random blood sugar: - The random blood sugar is significantly decreased p<0.05
only in the animals of T2 treated group (98.50+18.06)mg/dL in comparison with the
animals of T1 treated group and the control one, (table 3).

The cholesterol level is significantly increased p<0.05 in the animals of T2 treated
group (125.50+10.42)mg/dL in comparison with both T1 treated group animals and the
control one .while the animals of both T1 and T2 treated groups showed significantly
increase p<0.05 in the triacylglycerol level between them and in comparison with the
control one (Table 4).

The result of HDL level is significantly decreased p<0.05 only in the animals of T1
treated group(27.00+£2.86)mg/dL in comparison HDL level in the animals of both T2
treated group(45.50+7.20)mg/dL and the control one(40.50+2.68) mg/dL (table,5).The
animals of T2 treated group showed significant decrease p<0.05 in the LDL
(30.66+13.04)mg/dL in comparison with the LDL level of both T1 treated
group(64.90+£6.97)mg/dL and the control one(73.64+4.93)mg/dL (table,5). While the
results of VLDL level revealed only significant increase p<0.05 in the animals of T2
treated group(63.66+0.61)mg/ dL in comparison with VLDL level in the animals of
both T1 treated group(5.43+0.55)mg/ dL and the control one(6.14+0.75)mg/dL,(table,5).

The total serum protein level is significantly increased p<0.05 only in the animals of
T2 treated group(620.00+18.38)mg/dL in comparison with its level in the animals of
both T1 treated group(278.66+9.10)mg/dL and the control one (327.40 £40.29) mg/dL
(Table,6).

The results of total serum bilirubin (T.S.B) level revealed significant decrease p
<0.05 only in the animals of T2 treated group(1.15+0.17) mg/dL in comparison with its
level in the animals of both T1 treated group(3.08+0.32)mg/dL and the control
one(3.68+0.66)mg/dL (table,7),while the level of direct serum bilirubin revealed
significant increase p <0.05 in the animals of T1 treated group(2.73+0.21)mg/dL in
comparison with its level in the animals of both T2 treated group(0.66+0.17)mg/dL and
the control one(0.74+0.15)mg/dL (table,7) , but there is a significant decrease p<0.05 in
the level of indirect serum bilirubin of both T1 treated group animals(0.35+0.10)mg/dL
and T2 treated group animals(0.33+£0.14)mg/dl in comparison with control
group(2.90+0.64)mg/dL (table,7).

The histopathological lesion in liver rats received therapeutic dose 1mg/kg.BW for
one week revealed large amount of suppurative exudates contains large number of
neutrophils in the pre-hepatic area (figure 1).There are severe dilation and congestion of
central veins and sinusoids with activation of kupffer cells were also had seen (figure
2).Furthermore there is focal infiltration of mononuclear cells in the liver parenchyma
with vacuolation of hepatocytes (figure 3). The liver of rats treated with one 1mg/kg.BW
oseltamivir for six weeks revealed multiple areas of focal necrosis characterized by
pyknosis or disappearance of nuclei of hepatic cells (figure 4).There is fibrous
thickening of Glisson capsule with vacuolar degeneration of hepatic parenchyma(figure
5).In addition there is a slight fibrous thickening in the wall of central vein.
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The barbiturate induce sleeping time is the one of the tests performed to evaluate
liver toxicity. The sleep latency and the elapsing between the loss and voluntary
recovery changes impose as measurement of liver toxicity. The increasing of the onset
and decreasing of the duration of sleeping time in the animals ,that had dosed
1mg/kg.BW oseltamivir for six weeks may indicate liver injury ,which is confirmed by
histopathological lesion of liver (necrosis, fibrous thickening of Glisson capsule,
vacuolar degeneration of hepatic parenchyma .The liver is richest source of drug
metabolism (22 ).Carboxylesterases are a class of enzyme that play important roles in
the hydrolytic metabolism of drugs and other xenobiotics , patient with liver condition
such as cirrhosis shows decreased capacity of hydrolytic biotransformation( 23 ). It can
say that the oseltamivir dosed for six weeks interfere with liver biotransformation of
thiopental sodium and led to increase the onset and decrease the duration of sleeping
time, and may through enhancing the hydrolysis pathway. The liver performs different
kinds of biochemical, synthetic and excretion function, so the biochemical indices that
had performed are useful parameters to indicate impairment of functional capability of
the liver. There is no single test for measuring liver function, because all the functions of
the liver are not equally or simultaneously affected in hepatobilliary disorder (24).

Aminotransferases (ALT, AST) and alkaline phosphatase tests are helpful screening
tool to detect injury of hepatocyte. The significant increase serum activity of ALT,
AST and ALP in the rats dosed 1mg/kg.BW oseltamivir for six weeks ,may be due to
sever hepatic injury( necrosis , vacuolar degeneration).While the significant increase of
ALT serum activity in the rats that dosed 1 mg/kg.BW for one week is may be due to
mild liver injury( inflammation ,vacoulation).The elevation of AST and ALT serum
activity is moderate and not severe ,because the elevation range (3-20) times considered
as moderate in acute and chronic hepatitis ,autoimmune hepatitis and drug induced
hepatitis(25).The decline in serum activity of ALT and AST of rats that dosed
1mg/kg.BW oseltamivir for one week, may indicate recovery of poor prognosis in
fulminant hepatic failure(26and27 ).

Alkalinephosphatase is found histochemically in the microvlli of bile canaliculi and
sinusoidal surface of hepatocytes (27). So the significant increase in ALP activity of rats
dosed 1mg/kg. BW of oseltamivir for one and six week is due to the suppuration which
is found in the livers. Rosalk and Mcintyre (27) found that elevation of ALP activity
may be seen in infiltrative liver disease, abscesses, granulomatous liver disease and
hepatitis .Oseltamivir has been associated with hepatitis and abnormal liver function
testes(28). Wael and Mohamed (29) found that oseltamivir dosed with 2.2mg/kg.BW to
rats for five days, caused acute liver toxicity, modest reduction in hepatic activity in both
genders, but with elevation ALP activity.

The liver is consider the site of glycolysis and glucogenesis, so the estimation of
blood sugar may be one of the helpful tool for detection liver injury .The significant
decrease in random blood sugar in the rats dosed 1mg/kg.BW oseltamivir for six weeks
maybe an indicator of the liver damage, which may resulted from the repeated exposure
to oseltamivir, in comparison with the rats exposed to oseltamivir for one week and rats
of control group, which were have no blood sugar changes. Recent studies have shown
that hypoglycemia is associated with many acute illnesses (30). The liver illness induced
by oseltamivir is clearly appear in histopathological finding of rats treated for six weeks
which represented by necrosis and vacuolar degeneration. About 80% of body
cholesterol is produced by the liver, while the rest comes from food , after meal dietary
cholesterol absorbed from the intestine and stored in the liver. The liver is able to
regulate cholesterol activity in blood stream and can secrete cholesterol if it is needed by
the body(31).Cholesterol is excreted by the liver via bile into digestive tract (32 ) .So the
significant increase in the cholesterol and VLDL of rats dosed 1mg/kg.BW oseltamivir
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is due to hepatotoxic effect of oseltamivir and/or its metabolite ,which represented by
necrosis ,fibrosis and vacuolation. The increases in LDL-cholesterol also found in male
rats which were administered 2.2mg/kg.BW oseltamivir for five days (29). We are
assume that the significant increase of triacyglycerol, VLDL and decrease of HDL
level may be due to shortage in lipoprotein lipase (LPL) production (enzyme that
hydrolyzes triglycerides and conversion of VLDL to IDL then to LDL) , While the site
of the LPL synthesis in the parenchymal cell(hepatocyte) (33).The shortage of LPL
production is due to pathological effect of repeated therapeutic dose of oseltamivir for
six weeks on liver .The important signs of liver dysfunction are elevated LDL ,reduced
HDL and elevated triacylglycerol.

The serum protein test is one of the tests of the liver biosynthesis capacity (25).
Chemotherapy drugs can be damage the liver as side effect, and it is one of the liver
dysfunction causes. The liver dysfunction is one of important causes of total serum
protein increasing. This concept is confirmed by the significant increase in serum
protein level of the rats that had dosed 1mg/kg.BW of oseltamivir for six weeks.
Albumin is the major protein in serum, Albumin synthesis is affected not only in liver
disease , but also by nutritional status , hormonal balance and osmotic pressure(27).We
are suggest that oseltamivir dosed to the rats as phosphate salt for six weeks ,may led
to change the osmotic pressure due to high phosphate supplement with the drug, and
resulted increase serum protein level. Where rats could not hydrolyze the oseltamivir
phosphate to its metabolite (oseltamivir carboxylase) that will lead to accumulate
extensive amount of phosphate this would negatively affect the calcium /phosphate ratio
(34).

The bilirubin in the body is a careful balance between production and removal of the
pigment in body, serum bilirubin is a test of the liver capacity to transport organic anions
and metabolize drugs (25). Serum bilirubin could be lowered by drugs like salicylates,
sulphonamides and free fatty acids which displace bilirubin from its attachment to
plasma albumin (35). Parenchymal liver diseases or incomplete extra hepatic obstruction
due to biliary canaliculi give lower serum bilirubin value (36).The decrease in total
serum bilirubin  level of the rats treated orally for six weeks with 1mg/kg.BW
oseltamivir is may be due to the necrosis of hepatocytes and vacuolar degeneration of
hepatic parenchyma which had observed in their’s livers.

Oseltamivir induced liver injury in the rat treated with therapeutic dose for seven
consecutive days and six weeks through infiltration of mononuclear cells and
neutrophils in parenchyma , congestion of central vein ,which are considered as
indicators of drug induced liver injury by larrey(37) who found ,the drug induced liver
injury can affect both parenchymal and nonparenchymal cells of liver , including acute
and chronic hepatitis, fibrosis, cirrhosis, cholestasis, steatosis, as well as sinusoid and
hepatic artery /vein damage.

Direct hepatotoxicity is often caused by the direct action of a drug or more often
reactive metabolite of drug against hepatocytes, Acute hepatitis is defined as marked
increase in aminotraserferases coinciding with hepatocellular necrosis (38), these
findings is compatible with histopathological changes that found in the rats of both
treated groups which represented necrosis, Pyknosis and disappearance of hepatocyte
nuclei, and confirmed with increases of the aminotraseferases serum activity .
Hepatocyte stress and or/damage could result in the release of signals that stimulate
activation of other cells , particularly that of innate immune system including kupffer
cells (KC),natural killer (NK)cells, These cells contribute to the progression of liver
injury by producing proinflammatory cytokines , such as tumor necrosis factor (TNF)-a,
interferon (IFN)-y and interleukin(IL) IB produced during DILI are involved in
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promoting tissue damage (39,40,41 ). We are also found there was activation of kupffer
cells especially in the liver of rats treated with 1mg/kg.BW oseltamivir for six weeks.

We suppose that the inflammatory reaction( neutrophils and mononuclear cells
infiltration, suppurative exudates) in the liver caused by oseltamiver dosed to the rats
has an important role of its hepatotoxic effect, science Michael (38) found the damaged
hepatocytes triggers the activation of the other cells ,which can initiate an inflammatory
reaction and /or adaptive immune response .These secondary events may overwhelm the
capacity of the liver for adaptive repair and regeneration , there by contributing to the
pathogenesis of liver injury. The toxicities of oseltamivir phosphate to the rat liver were
mild and considered of slightly increase in liver weigh,and plasma activity of glucose
.chlestrol,total blood protein(34).These findings is not in agreement with present results
of significant increase in cholesterol, blood glucose and total serum protein .

Table (1):-Barbiturate (Thiopental sodium) sleeping time /minute in rats dosed
therapeutic dose 1mg/kg.BW of Oseltamivir for different experimental periods.

Group Onset Duration
Pretreatment Post-treatment Pretreatment Post-treatment
With oseltamivir With oseltamivir
M+SE M=SE M+SE M=SE
T1 5.50 +£0.92 3.33+0.55 47.50+3.81 48.33+6.01
N=6 A a A a A a Aa
T2 4.83+0.98 33.33+11.15 56.3348.02 23.66+5.42
N=6 Aa B b A a B b
C 6.60+2.33 6.66+2.15 55.83+8.50 55.60+8.20
N=6 Aa Aa A a Aa

-T1=therapeutic dose 1mg/kg.BWof oseltamivir for one week.

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks.C= dosed distilled water.

N=number of rats.

-The different capital letters mean the difference is significant between groups at activity P< 0.05.

- The differentsmall letters mean the difference is significant within group groups at activity P<
0.05.

Table (2):- The serum activity of liver enzymes (ALT , AST ,ALP) U/L in rats
dosed orally therapeutic dose 1mg/kg.BW of oseltamivir for different experimental

periods.

Group ALT U/L AST U/L ALP U/L
M + SE M + SE M + SE
T1 9.16+0.70A 7.83+ 0.40A 120.50+ 32.18 A
N=6
T2 50.00+1.89B 113.33+3.80B 78.16+12.18B
N=6
C 18.8+1.35C 10.60£1.77A 2.73 +34.40C
N=6

- T1=therapeutic dose 1mg/kg.BWof oseltamivir for one week.

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks.

-C= control dosed distilled water.

N=number of rats

-The capital letters mean the difference is significant between groups at activity P< 0.05.
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Table(3):- Random blood sugar mg/dL of rats dosed orally therapeutic dose

1mg/kg.BW of oseltamivir for different experimental periods .

Group Blood glucose mg/dL
M + SE

T1 139.00 + 18.06
A

N=6

T2 98.50 + 694

N=6 B

C 132.40 + 6.82

N=6 A

- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week.
-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks.
-C= control dosed distilled water.

N= number of rats

-The capital letters mean the difference is significant between groups at activity P< 0.05.

Table(4):-The serum cholesterol mg/dL and triacylglycerol
orally therapeutic dose 1mg/kg.BW of oseltamivir for different experimental

mg/dL of rats dosed

periods.
Grou Cholestrol(mg/ Triacylglycerol
p dL) mg/dL
M  + SE M + SE
T1 93.16 + 245 56.50 + 10.23
N=6 A A
T2 125.50 £+ 10.42 320.66 + 11.36
N=6 B B
C 91.18 + 6.28 30.84 + 3.75
N=6 A C

- T1l=therapeutic dose 1mg/kg.BW of oseltamivir for one week.
-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks
. -C= control dosed distilled water.

N=number of rats.

-The capital letters mean the difference is significant between groups at activity P< 0.05.

Table(5):- The serum HDL (mg/dL) , LDL (mg/dL) and VLDL (mg/dL) of rats dosed

orally therapeutic dose 1mg/kg.BW of oseltamivir for different experimental periods.

Group HDL mg/dL LDL mg/dL VLDL mg/dL
M +SE M +SE M +SE

T1 27.00£2.86 64.90+6.97 5.43+0.55

N=6 A A A

T2 45.50+ 7.20 30.66+13.04 63.66+ 0.61

N=6 B B B

C 40.50+2.68 73.64+4.93 6.14+0.75

N=6 B A A

- T1l=therapeutic dose 1mg/kg.BW of oseltamivir for one week.
-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks. .
-C= control dosed distilled water.

N=number of rats.

-The capital letters mean the difference is significant between groups at activity P< 0.05.
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Table (6):- The total serum protein (mg/dL) of rats dosed orally therapeutic
dose 1mg/kg.BW of oseltamivir for different experimental periods.

Group Serum protein mg/dL
M + SE
T1 278.66 =+ 9.10
N=6 A
T2 620.00 = 18.38
N=6 B
C 32740 = 4029
N=6 A

- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week.

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks.

-C= control dosed distilled water.

N=number of rats.

-The capital letters mean the difference is significant between groups at activity P< 0.05.

Table (7):- The total serum bilirubin (TSB mg/dL), direct serum bilirubin
mg/dL and indirect serum bilirubin mg/dL of rats dosed orally therapeutic dose
1mg/kg.BW of oseltamivir for different experimental periods .

Group T.S.B(mg/dL) Direct  serum Indirect serum
bilirubin(mg/dL) bilirubin(mg/dL)
M + SE M + SE M + SE
T1 3.08 £0.32 2.73 £0.21 0.35 £0.10
N=6 A A A
T2 1.15+0.17 0.66 +0.17 0.33+0.14
N=6 B B A
S 3.68 £ 0.66 0.74 £0.15 2.90 £ 0.64
N=6 A B B

- T1=therapeutic dose 1mg/kg.BW of oseltamivir for one week.

-T2=therapeutic dose 1mg/kg.BW of oseltamivir for six weeks.

-C= control dosed distilled water.

N=number of rats.

-The capital letters mean the difference is significant between groups at activity P< 0.05.

F igure(l)?:l.iver of the rat treated with lmg/kgBW of
oseltamivir for one week shows deposition of suppurative
exudates contain large numbers of neutrophils in the
pre-hepatic area (1) (H&E 400X).
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of oseltamivir for one week shows severe dilation and  of oseltamivir for one week shows focal infiltration
congestion of central vein ( a ), and sinusoid( » )with  of mononuclear cells in the hepatic parenchyma (1)
activation of kupffer cells ( ¢ ) (H&E 400X). with vacuolation of hepatocytes (b) (H&E 400).

Figure(4):- Liver of rat treated with 1mg/kg.BW  Figure(5):- Liver of rat treated with Img/kg.
of oseltamivir for six weeks shows focal necrosis  BW of oseltamivir for six weeks shows fibrous
characterized by pyknosis or disappearance of  thickening of the Glisson capsule (1) with vacuolar

nuclei of hepatic cells (1) (H&E 400X) 400X). degeneration of hepatic parenchyma (b) (H&E400X).
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