
Mohamed G. E. and EI-5ayed G. R. ISSN 11 10-721 9 21 

COMPARATIVE STUDIES OF CLOSANTEL, TRICLABENDAZOLE 
AND NITROXYNIL ON NATURALLY INFECTED 

SHEEP WITH FASCIOLA 

Mohamed G. E. and El-Sayed G. R. · 

Pharm acology and "'Blorh cmi s( ry Depa rlrnenl". 

Facully o(Velerlnary MediCinl:. Mrlll~Ollr" Un iversity. EgyPI 

ABSTRACT 

The present study was planned toJorlilu(/c /Il l.' q{tccts oJ the Closantcl. 1hclabenda· 

zole and Nitroxynil on the p ercent oj Fascio/(I fji(Jolllica eggs. some hematological and 

biochemical profiles oflhe naturally infected shet.'j). Fort !} mature sheep o/both sex nat

urally injected with Fasciola gigantica were das." Uicd in fo Jour groups (10 animals Jar 

eachl . The first group (Gl} was kept as non treated con trol. TIle second group (G2) was 

iqJected (S/C) willI Closanlel (5Illg/kg B.W). Wilile the third one (G3) received Tnda· 

bendazole at 12 mg/kg B.W at once orally. the /(1$1 ,qroup (G4) iryected a t alice (S/C) 

with Nitro>.ynll (10 mg/kg B.WJ. 

C/osantei (5 mg/ kg B.W) . Triclabendu~o'e (1 2 1119/k9 B.W and Nil.rOXlJllil (10 I/Ig / 

kg B. W) irlduced $ignifkant decrease Of! lolal Flf .... ciolla hepatica eggs compared (0 con· 

trol group with non significant dUJerenl be/ween ilK" e. [{ect oj tested drugs on Fasciola 

glgantLcneggs at 7. 14 o.n.d 21. The efficacy percent q{ Closantel. Triclabendazole alld 

Nltrox!-}lIil were 90%. 100% and J 00% respeclive/!! q{ler 2 1 days post treatmen t 

ClosWltel (5 mg/kg B. WJ. Triclabendazole (J 2 109/kg B. \V) aJld Nltroxynil (1 0 mg / 

kg B. W) produced a signlflCwlf irlcreo!:>e ill Iloemoglobin level and U8es counts alld (I 

s iglt!{icont d ecrea se in total leukocytic count. The d!llercntialleu./(ocytic cowll oj treated 

groups revealed a stgnificant decreo$e (n Ilculruph ils % and eosinophlls %. with a s19' 

nljkalll increase in lymphocyte % and monocyLc:s % (C3) at third wee/, post treatment. 

The tested drugs induced a sigllifican t iI/crease " ' senffll total proteins. albumin. 10-

lui lipids. Irfgiycerides. Phospholip ids and HDI.·c WiUl significant decrease oj WL·c 

and total cholesterol at the thIrd week post dosill,Q in treated groups compared with 

control group. 

Ti le ~lJects ofClos antel (5 mg/kg B.WJ. TridnlWlldazo(e (12 mg/kg B.\\I) and Ni· 

trox!)lliI (1 0 ITlg/kg e. W) all Huer and ktdneY)llflcliolls revealed a significant decrease 
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in liver enzymes (ALP. ALT and ASn alld urea forma tion In treated groups judged 

ogainsllhe injected non treated group. 

INTRODUCTION 

22 

Closantel Is a salicylanilide. synUteuc antlpamsltlc agen t with high efficacy against liver nuke. 

haematophagous ~ematodes and larva l s tages of some arthropods. Closantel and other saUcy

\anlllctes Interfere wtth energy metaboHsm by uncoupling oxida tive phosphorylaUon In the fluke 

(Fairweather and Boray 1999). 

Closantel (CLS), a long-acting narrow-spectrum sa licylanll1de deMvative . is reported to have a 

persis tent anlhelmlnUc acti vity agai ns t haematophagous nematodes for several weeks (6. 7. 8. 91 

In goats (10) . possibly owing to Its s trong binding to plasma protein and prolonged plasma half· 

life (11, 12). This allows the frequency of treatments wllh broad-spectrum anthelmlntlcs 10 be reo 

duced Warulru (2002). 

The strategic use of closante!. a narrow-spet:trum ~aHcylanllide anUl.elmlnUC agains t fi'asclola 

a nd of albentla~o le. a broad-spectn.m benzhllidazoic <.lOlhdminUc, In the control of gastrointes ti

nal nematodes of sheep was Investigated by Malngi et aJ., 1997. They concluded that worm 

control strategies based on the epidemiology of the parasites and the sustained anthe lmintic ac

tion of closantelln combination wiUl broad-speCl.ru lIl anthelminUcs can provide eITecuve control 

of gastrointest ina l nematodes of sheep In Ole s tudy area. 

To evruuate the erncacy of fasc lolictde compounds In cli nica l lrlaJ under the naturaJ Infection 

Situation. The most recommended course of acUon Is to evaluate egg and p<lras lte reduction be

tween 14 to 2 1 days post treatment (Wood, et aI. 1995). 

The prese nt study was performed to s tudy U)e clllcacy of Closantei, Trlclahendazole and Nt

troxynll on the percent of FaSCiola glganllca eggs on Il<l lura lly Infecled sheep. Moreover. this In· 

vestlgatlon was designed to assess the effect of tested dru~s on some haemaLOloglca l and blo· 

chemical pn)ll tes on the naturally Infected sheep. 

MATERIAL AND METHODS 

Drugs : 

1: Cloaantel: F'asclontel (5%) Inj('('table solution is a ready- to - used, pale yellow color and 

steIile solutJon (Laboratorlos TomeI. Co. Mexico). 

2 : Trlclebendazole : FasLncx (1 0%) a white color suspenSion prepared for oral uses (Novar· 
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tis. Co. Swlfzerl a ndl. 

3: NitroxynU: Dovenlx (25%) Injectab le s olution. i ~" rCi:ltly- to· lis e . stcrlk orange colm s olu

lion ( Me rlal. Co. fra nce_ 

Animals: 

This wo rk wa s conducted on 40 mature s hee p of bo(1I sex na turally infected with Fasc iola glg_ 

anlica 10 private fa.rms . Thier re latJ ve bod y weight r~ n.'!ed betwee n 50- 60 l<g . They we re led on 

green fodder (Barseem). wheat s traw and concentrate rallon ad -libHu(ll. These a nimals were pre

viously examined for detennlnaUon of nuke eggs. They wcre cI<tSSlfied Into four groups (Gs) (10 

anlmals for ea c b) . The first group (G II was kept a s non treated control. The second g roup (G2) 

was Lnj ected (SIC) a t" once with Closante! (5 mg/kg B.Wl (Vera Montenegro. et al .• 2003) . While 

the third one (G3) received Tri cla bendawle a l 12 mg/ kg B.W a t once orally, (he last g ro up IG4) 

Injected (SIC) WIUI Nilroxynil (10 mg/kg B.W) a t once (Boulard, et al.. 1995). 

SampUng: 

Fecal samples: 

All anima ls were sampled for feces to co u n t the FilS('iu[a glgantlca eggs. Ind ividual egg count 

was carrled out by the method of British Ministry Of Agri culture . Fisheries and Food (1977) al 

the first day the n after one week. t;\vo week$ a nd three weeks pos t dosing. 

Blood samples: 

At first day. one week, two weeks a nd three weeks posr dosing two blood samples were collect

ed from the j ugular ve in of each a nimal . TIle OrSl one WilS collected in hc parlnl ;ted lubes for hae

ma tologlcal InvesUgaUon . The second one was collc("1t;d in clean ce n trJfuge tube WiUlOul <i nUco

agulant an d used for separation of clear sert.lOl. The ~cra were separa ted by centrifugaUo n at 

3000 r.p.1l1 for 15 mlnu les and kept froze n at ·20oC lIntll used fo (" biochemica l a nd honnona l 

s tudies. 

EffIcacy Evaluation: 

The crltc rla lIsed to eva lua te the: effi cacy o f tes ted dl"Ugs in trea led g roups . with respect to the 

no n trea ted (control) group were based on the percent age of poslUve samples obtained on a 

days 7. 14 a nd 21 using the fornlula described by (Besvior, et al., 1986) in whic h : 

Mean number of eggs of control grou p - Meml ntlfnocr of eggs of treatcd group 

Efficacy % = -- ----- -.-.-•• • ----- ---••.• --------- .--- .. -- -- --- -,--.----- ---- -•. •• -- -------- •• . x 100 

Mean number or eggs oi conlrol group 
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Analysis : 

Thc whole blood samples were used (or determln(l iion of haemoglobin (Hb) (Wfntrobe et at . 

1967), total erythrocytic (RB.Csl and l owl leulwcy l l<" ('Qunls (W.B.es) (SchaLm. 1986) <' lid dilre

renlialleukocyUc count was performed usJng Gicmsa Mained blood films (Cotes, 1980). 

TIle serum samples were assay~d for total p roleins (TP) & Albumin (Doumas. 1975). Tulal lip

ids (Frings and Dunn 1970). lllg]Yl:l:rides (TAG) (Bucoto and David. 1973). HOlrc (Clark et al" 

1983), LDL-c (Frieciwald et a1.. 1972) . :"':rc:..<.1 (Putton and Crouch 1977). phospholipids (PL) 

(ZUversmJt and Davis. 1950)' alkaline phosphulase (ALP) (John. 1982). creaUnlne (Crl (Young 

et al .. 1975), alanine amtnotransfcra.se (ALT) (lUng. 1965), aspartate amlnolransferase lAST) 

(Reitman and Frankel. 195 7) , Tot...'1i cholestcrol ITC)(MeUattini. 1978). 

StaUsUcal analysIs: The da la subjeC'l ect to ANOVA analysis according to Senedecor and Co

chran (1989) by us ing a compu ter program ISPSS. Version 10}. 

RESULTS AND DISCUSSION 

Efficacy of tested drugs on FucloUa glg8.lltica: 

Our study revealed tha t ClosantcJ 15 mg/!{g B.W) . Tlidabendazole 112 mg/kg B.W a nd NI

troxynil (10 mg/kg B.W) provoked sign ificant decrease on total Fasciola glganuca egr.,~ compared 

\\lith control group wllh non slgJlIOca n t difference between th e effect of tested drugs on p'asclola 

gigantica eggs at 7. 14 and 2 1 days (Table. ll. Mon·l)ver. our data denoted that. Ule efflcacy per

cent of Closanlel . TrJclabendllzo!e and Nltroxynll wcre 90. 100 and ! 00 respectively a fter 21 days 

post treatmen t (Table. 2). Powe rs et 111.. (1982) mentioned Ulat the most su itab le lime [0 evalu

a te the efficacy of faclollcldal compound was 14 or 21 days after treatmen t which gives greater 

relevance to t he data. Our results were s upported by [hat ob tained by (Rornaniuk et al .. 1995). 

They recorded that. Closan te l (5 mg/ kg B.WI evoked 97.5'''10 red u cUon in Fasc iola hepatica eggs 

after 2 L d ays ii ' treated cattle. 

Meanwhile, Lee et ai " (1996) found that. orally adllliliis tra Uon of cJosanle l IO mg/kg body 

weight eli cil.cd 80.3, 97.8 a lld 92.7% efficacy in goats wilh natura lly-acquired fasciolias is at the 

second, third and fourUl week post· treatment, respectively. It elicited a 100% e fficacy in goats 

experimentally Infected with (i'. hepaUca metace rcaria.;: iln d treated a t 18 weeks post- Infed.ioll . In 

keeping with t hese lines our data r("/ealed that dOS<lJllc\ produce 86.1 1. 90. 62 and 90 % efficacy 

in sheep natu ra lly Infected with Fascioliasis at first. second a nd th ird week after adminis tra tion. 

On the olhcr ha nd, Ibarra and Vera (1991) have pointed ou t that 1rlclabendazol at oral doses 

of 12 mg/!<g I::LW. d id not elllllinatc the fasclola eggs 011 naturally infected cattle. In another 
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study Quiroz (1997) s uggested tha t t r tclabendawle;.)1 o ral doses of 12 mg/Kg Induced 75% em. 

cacy In naturally Infected animals. Mo reover. our n ::;,1I15 were s upported by thal obl .:l ined by 

Vera Monte negro el a l .. ( 2003llhey concluded that. the cmcacy percent of trlclabendaxolc at the 

same dose was 9S.70/0on day l4and 97.9% on day 2 1. 

The raeca l egg cOlln t fell to zero tw o weeks after lrea lment wHh nltroxyoil (1 0 mg/ kg B.W) a nd 

remained so for the next 30 wee l<s In expelimentally l-tnd n.atura lly infeded caltle (Boulard, et. 

aI., 1995). Our data reflected Ul e cfTlcacy percent oj \l!1ro>,:ynlJ (1 0 mg/kg B.\V) on natura lly in. 

fected s hee p that evo ked 91.66, 96.87 and 100% at lilt' first. second and third week pos t tre .. t

ment respec tively. 

TIle effec ts of t ested. drugs o n some haematolog1cal parameters in naturally infected 

sheep: 

Our resu lt revealed tha t Closan tel (5 mg/kg B.W) a nd NilroxynJl (10 mg/kg B.W) prod uced a 

Significan t jn~Te"lSe In haemoglobln level at the first and second week post treatm<:; nt. While Clo

sante! ( 5 rng/ Jtg B.W) , Trlclabendazole (12 mg/kg B.W) and Nitroxynil DO mg/kg B.\V) evoked a 

slgniflclTIt Jncrease In hae moglobin level at the lhlrd wee k post dOSi ng (Table: 2 ), Triclabenduwle 

(12 mg/ kg B.WJ and Nitroxynil (I O lng/kg B.Wl induced n s ignificant Increase in aBCs counts at 

7 days post trea tment. Meanwhile the tested dwgs prod uced signtflcant Increase In RBC~ co unts 

at the second a nd third wee l{ pos t In';·ltmenl fl'Clble: 2). This Innease may be att ributed to trea t

menl of the nukes which result 101 blood loss from dire<:1 b lood feeding and from haemorrhage 

into tne parenchyma, bllc duct and Ule abdomina l cavily as a result of nukes a ctivities Jennings, 

t976, It has been esUma ted that blood Is losl al a 1"00t c of 0.2-0.5 ml per day pe r nuke (Deny 

and DargJe., 1976). The treatment o f nukes a lso e nhanced the eryUle ropoiesls specially with 1 he: 

good iron Olnd protein supply (Dacgie .. 1981). 

The tes ted d rugs elicited a signi fica nt decrc(lse in loled le ukocy tiC count <it the firs t. secoo<.l 

and third week posllreaUllt tit (Table: 2). The diffe re ntial le ukocyUc count of treated gmups reo 

vealed al so a Significant decrease tn neutrophlls % (al th e second und lhird week pos t treatment) 

and eosinophtl s % (at the first. second and third week aller trea tment) compared to non trea teo 

group. The data ;)Iso Indica ted a slgnlncantlncreasc in lymphocyte % (a t the second and tl)lcd 

week) and monocytes % in Nitro}"')"oll treated grou p (at th e first. seconu a nd third week) w1th 

non slgnilkant change In basophil % compared to control gro up_ These results might be attrib 

uted to In';ltl1len t of fa sclo Ha by tes ted drugs (Ta ble: 2) . There a re ma ny s tudies which disr.u ss 

the Increase of tota L leucocytic count during (he Fascio la hepatica Infecllon in all host s pecies by 

InductJon of eosinophilia whi ch appears s oon after Infection, a nd increase rapidly during the pa 

renchymal st<lge and persis t a t a high level after !luke entery to the b ile ducts { Poltou. et al .. 
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1992). Othe r wh ite blood cell popula Uon that have onen been obSClved to Increase orc lympho

cyte and m:utro phlls and occasIonally monocyle~ and oasophll s (Jemlt, et al .. 1993) . 

The effects of tested drugs on some biochemIcal puameters in naturally infected 

sheep: 

The present study reflected that Closantcl (5 mg/k.~ B.\¥), Tnclabendazole 02 mg/kg B .W 

and Nltroxynil (10 109/kg B.W) Induced a significant Increase In serum total prote ins and albu

min levels (Table, 5j an.er the first. second and third weeks post treatment judged against the 

non treated group. 111.Is Increase cou ld be a ttributed 10 Ihe curative dfeds of tested drtJl=:s 011 liv

er flukes that results In Inen'ilse a lbumin blusynthesis (Muller., 1976). Another studi es proved 

that lhe 11' ,'! damage caused by lOlgrauon of Oukes decline the plasma a lbumen concentrations 

Umt could be a ttributed partJy to reduction the rale or ~y!lthesis and partly to an expansion of 

plasma volume (Symons, 1989). This result is suppodcd by slgnlOcaol decrease In liver func

tiun enzymes. 

Closantel I 5 mg/ kg B.W) . Ttlclabendawle (12 mg/kg B.W) and Nltroxynll (10 mg/kg B.W) 

Induced a signJflcant Increase In tolal lipid a nd trlg lyc:crJdes Jevels (Table. 5) afte r the !irst. sec· 

and and third weeks post treatme nt compared to ihe non trea ted group . This inc rease in lolal 

lipid could be explalll<:d by slgn lficanl increase in tri1!lyre rld('s leve ls. 

Our result demonstrated that. Triclabendawk (12 Illg/I<g B.WJ and Nltroxynll (10 rug/kg 

B.W) evoked s ignificant Increase In phospholipids al tile first week after administration. Phos

pholipIds was s lgniflcantly Increase in the second. (hird a nd fuurth groups at the second and 

third week post treatment matched up to the control group (Table, 5). Many studies suggested 

that. bOUl microsomal and mltochondr1al fractions exhibited s lgnillcant decline In phospholipids 

(Lenton et aI., 1995) and It appears likely that other membrane fracuons would also be affect

ed . In bOOl the mllochondr1al a nd microsomal frac tion!'; the decline In phospholJplds was accom

panied by a n Increase in degradaUon producls or prc('.ursors Inc luding. In particular. large In

creases In the concenLraUon of nOll-es te rified ra lly <I("1<.1S, s ugges Ung the possibility of e1evat~d 

j.lhospholip(l~C acuvlty in Infected livers (MaUd Faclno et aJ ., 1993). Keeping with this line . the 

significant det.:rease In phospholipids fo und In ollr dnta may be resul ted from reducllon of live r 

flukes in treated groups. 

The efiect of tested drugs 00 lipoprotein fractions demonstrated that Trlclabendazole II:l mg/ 

kg B.W) evol<ed a s igniflcaot Increase In HOL-c <'It the first week. Moreover. the tested clrugs In

duced a significant Increase In HOL-c at the second and third week post treatment. On th e olher 

Side. the LDI.-c was Significantly decreased at the nrst. second and third week post dosing In 

treated groups compared to the control group rrab Je. 5). 
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Total cholesterol leve l was significantly reduced "I 7. 14 and 2 t days In second. third n.nd 

fo rth group compared to the first group (Table. 51. TIl(; d {;crcase of LDL· c level could be reaSOl1cd 

10 the reducliun of cholesterol level since LO \"'-c is [he main reservoir of cholestewl (Hussein & 

Azab 19981. 

Regarding the effects of tested drugs on liver ane! ki dney functlons. our data revealed a signlfl+ 

ca nt decrease In some' Ih'er function enzynu;:s. At lhe lil'sl week ALP in G2 and A.ST In C3 &G4 Ls 

s ignfficantly d e<:rease compa red to the oUler grn llps. Meanwhll e. the present data . reve£l led a Sig· 

nlficant decrease In ALP. ALT and AST at second m id third weeks In Clos(lll iel . Trlclabcndal'.ole 

a nd Nltroxy llil lrea ted g ro ups compared to the Injec ted une (Table. 4J . These enzymes were reo 

leased into tbe blood as a result of liver tissue damage which is llscd to monltore the prugress of 

fasclola infection in various animals IMuley. et al .. 1996). The activities o f serum ALP. ALT and 

AST i ncrease dm1ng the ea rly infecUon and reaching the peak at the end Qr parenchym al stage 

(Ferri. et aJ., 19961 . The present data also retlected rhe s igntOcant dec rease in urea leve ls al the 

7 . . 14 and 2 1 days after trea tment wi th Closanle\ (5 1lJ~/kg B.Wl . Trjdabendazole (1 2 Olg/kg 

B.W) and Nltroxynil (10 m g/kg B.W) . 111at m ight be <l llributcd to the decrease In protein c::a tabo · 

Hsm that mi rrored by jn cr ease in total pro tein level s and improvement o f renal function after 

I.rea tment by tested drugs 
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Table (I): The effect of tested drugs on 
naturally infected sheep. 

the Fasciola gigantica egg count in 

Mean±S E . 
Time F. gigaotica egg count 
(Days) G1 G2 G3 

0 
330 ± 83.06 280 ± 41.63 380 ± 46.66 

7 
360 ± 42.68' 50 ± 16.66b 80 ± 20b 

14 
320 ± 38.87' 30 ± 15.27b 40 ± 16.32b 

21 
200 ± 33.3' 20 ± 13.3b o ± Oil 

The different letters In tbe same raw means that there was a significant change (P<O.05). 
The same letters in the same raw means that there was a non significant change (P>O.05). 

G4 

310 ± 52.59 

30 ± 15.27b 

10±IOb 

O±Ob 

Table(2): The efficacy % of tested drugs in naturally infected sheep. 

Time Closantil Triclabendazole Nitroxynil 
(Days) ( 5 mglkg B. W) (12 mg/kg B.W) (10 mg/kg B.W) 

7 86.11 77.7 91.66 
14 90.62 87.5 96.87 
21 90 100 100 

28 
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Table (3): The effect of tested drugs on some haematological parameters to 

naturally infected sheep. 
Mean ± S E n-IO . -

Parameter Time 
(days) GJ G2 G3 

0 8.91 ± 0.44 ' 9.31 ±(J.4Y' 7.31 :l:O.lS b 

Hb 7 8.10 ± 0.28 9.11 ± 046' 7.91 ± 0.22 
14 8.J6± 0.29 r 10.2±0.4S' 8,77*0.241><: 

(gmtdl) 21 8.14 ± 0.28 10.91:1:0.45' 9.21::1: 0.21 < 

0 3,80:1: 0,23 3.87± 0,2su> 40$4:1: 0.19' 
R.B,Cs 7 3,73 ± 0.2611 4,21 ± 0,2S,1t 4,73 ± 0.15' 

I' 3,56:1: 0,2SQ 4.93 ± 0.12' 4.81*0.17' 
(106/m1) 21 3.31 ± 0.18 5.41 ± 0.12' 5,03 * 0.14'"" 

0 7.01 ± 0.29' 6.67 ± 0,23 " 6.75 ± 0.24 ' 
W.8.C! 7 1.19±0.21' 5.81:1: 0.19" 5.91 ± 0.22 ~ 

I. 6.81 :I: 0.25' 4.97::1: O.IS 5.13:1: 0.21 
(IO'/mJ) 21 6.63:1: 0.29 ' 5.21 ± 0.2 5.15±0.17 

0 52.2:1: 1.22 51.8::1: 0.83 53.4 ± 0.70 
7 50.9 ± 0.72 49 ± 1.0 50.3 ± 0.49 

Neutrophils 14 52.4 ± 0.89' 47.6:1:0.85 11 48.4 ± 0.47 b 

% 21 52.7± 1.32' 45.7:1:0.84 46.9 ± 0.48 

0 44 .2± 1.01' 42.5:1: 0.63" 39.3:1:.0.90 b 

Lymphocytes 7 44.7 ± 0.57 45.9:1: 0.76 43.6 :1: J.l 7 

% I. 42.S:I: 0.78" 47.4:1: 0.67' 45.5:1: 0.80' 
21 41.8:1: 1.19 46.1 * 3.0' 47.8:1: 0.97' 
0 2.6 ± 0.27G 2.3 ± 0.26' 3.4:1: O.l~ -
7 2.5 ± 0.26b 1.8 ± 0.2So 2.0 ± 0.14 

Eosillophiis % I' 3.2 ± 0.46' 1.6 ± 0.22 1 .... ±0.16 
21 2.7 ± 0.39' t.2 ±0.13 1.1 ::I: 0.17 

0 2.3:1:0.21 2.S ± 0.26 2.7 ±0.36 

7 2.4 ± 0.221 2.5* 0.27 3.3 ± 0.26' 
MOROCytes % 14 2.9 ± 0.31< Z,7 ± 0.3"" 3.6 ± 0.31,r 

21 2.2 ± 3.8< 3.1 ±2.7 4.0 * 2.9" 
0 0.4 ± 0.01b< O.l±O.OJ< 0.5 * 0.02b 

7 0.5±O.17 0.3 ±O.l5 0.4>0.16 
Basophil 0/. I. 0.4±0.11 0.6.0.16 O.3±O.JS 

21 0.7 * 0.21 0.6:1:0.16 0.4 ::I: 0.J5 

The different leiters In the same I1IW means that there was a slgOlficant change (P<0.05). 
The same letters in the same raw means thAt there was a non significant change (P>O.05). 

G' 

8.85 * 0.35' 
9.00 ± 0.29,01 

9.66::1: 0,29 ,It 

10.62:1: 0.39" 
4.46 :1:0.21' 

4.80 ± 0,17' 

5.20:!: 0.19" 
4.93 ± O.l9t 

5.88 ± 0.3 
S.I3±0.2Jd 
4.96 :1: 0.19 D 

4.11 :1: 0.16l' 

50.9 ± 0.84 

48.2 ± 0.80 
47.8 ± 0.82" 

47.1 ± LOS" 
40.501:: 1.14bt 

43.7:1:1.19 
45.7:1: 1.01' 
46.9:1: 1.1 3' 
4.4 ± 0.30" 
3.3 ± 0,3' 
2.4 ±0.17' 
1.9±O.l8 
2.9:1:0.23 

3.4 ± 0.27" 
4,2 ± 0.29' 

4.3 * 0,34" 

1.1 ±0.01' 

0.7*0.15 
0.7 ± 0.15 
0.7 ± 0.15 
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Table (4): The effect of tested drugs on some liver and kidney functions in 
naturally infected sheep. 

Mean ± S E 0=10 . 
Parameter Time G[ G2 G3 

(D.ys) 

0 2.89:1: 0.22 3.34 :1:0.12 2.99:1: 0.24 

7 2.29:1: 0.18 2.21:1:0.17 2.63:1: 0.2.3 

Creatinin J4 2.0.i: 0.12 1.68:1:0.16 1.95±0.t7 

2J 1.94 ± 0.13 1.57:1:0.19 1.59±0.14 

0 59.63:1: 2.43 SJ.45 ± 2.42 57.87::1:2.81 

7 62.41±2.19' 46.82 ± 1.85' 48.62 ± 1.7510 

U, .. 
[4 58.32:1: 2.0S' 42.21 ± J .79b 46.31 ± I.SS~ 

21 57.73:1: 1.35' 40.02 ± 1.14b 43.51± 1.44b• 

0 27.05:1:3.10 26.46 ± 2.60 3z.o9 ± 1.55 

7 28.64± 3.08' 21.70 ± 1.57- 25.65:1: lAO" 
ALP 

[4 29.19:1:2.90" 18.43 ± I.J Sb 21.52 :I: 1.20b 

21 30.56± 2.46" 16.t2±O.SSb 18.18± !.OSb< 

0 34.35 ± 1.90 33.29 ± 2.06 33.':1: 1.63 

7 44.7J± 2.14' 26.32 ± 1.19b 30.62± 1.41" 
ALT 

14 46.21± 1,96' 23.41 *' 0.83b 28.91 ± 1.31' 

21 43A9±2.36" 21.18:1: O.69~ 26.65 ± 1.28' 

0 42.54 ±1.80' 41.9HO,90" 40.28 ± 1.40' 

7 41.52±2.20· 38.69:1: O.91,b 35.20:1: 1.56b 

AST 14 42.SH 1.92' 36.57 ± I.Dl b 31.88:1: 1.35' 

21 43.54 :I: 2.0" 33.69 ± I.03b 17.504 ± 1.09' 

The dIfferent letters In the same raw means that there was II slgmfieant change (P <O.05). 
The same letters in the same raw means that there was a non significant change (P>O.05). 

G4 

2.78:1: 0.20 

1.15:1: 0.25 

1.80±0.17 

1.62 :!:: 0.11 

52.97:1: 4.38 

49.34 ± 2.801> 

47.18±2.52' 

44.64:U.1O'" 

32.00 ± 2.03 

26.97± 1.74" 

23.05 ± I .SOb 

20.80 ± 1.17" 

32.96 ± 1.14 

30.56 ± 1.16' 

27.89% 0.90<"111 

26.1H: 0,931"'1 

41.64 ± 1.21" 

36.61 ± 1.20b 

33.27± I.Dlb• 

JO.9S± 1.00"'" 
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Table (5): The effect of tested drugs on some biochemical parameters ill 
naturaUy infected sheep. 

Mean ± S E 10 . n-
Plrlmeter Time (Dllys) GI GZ G3 G4 

0 5.34 ~ 0.15 5.47:1:0. 18 5.78*0. 11 5.68:1:0,17 
Total Proleln 7 5.42::1:: 0.21' 6.32z 0.11b 6.24 -*' 0.10' 6.16±0./4b 

14 5.46 :I: 0.20~ 7.08:1:0.15' 6.46 ± 0.J2b 6.66:J: O. to" 
(glll/ dl) 21 5.18 '*' 0.25' 7,64 1: O.IS' 6.16:0.15b 7.23:t:0.Il"b 

0 3.18:0.17 3.11: 0. 11 3.29:0. 13 3.30 S: 0.11 

Albumin 
7 3.19:0.15' 3.4J::I:: 0.1 6" 3.64:t: 0.13" 3.791.0.11' 

(emldl) 
14 3.02: O,12d 3.821. 0.0.9u :U ,l_ -t O.OSolI 4.18:0.12' 
II 3.0S: 0,14' 4.261. 0.12- 4.14 :t: 0.09" 4.57::1:0.14-

T otal Lipids 
0 437.6±20.19' 408.1::t:1 1.38'· 390.3 :13.8" 388.5::t: 10. lb 
7 433.6±16.31' 487.6::t:IO. lo" 483.7:115.89' 452. J::t:10.2~ fIL) 
14 421 ± 15.9'" S52.8::t: 8.79" 555.1:1:12.88' 517.7::t: IJ. lb (mgldl) 
2J 436±21 .45' 612.6::1::7.38' S93.1± 4.48"" 567.3::1: 16.1 110 

0 137.5: 2,61 140.7:t:2.74 08.1±1.53 14 1.8±1 .83 
Triglycerides 7 IBJ.I:I: J.8S' 152.8±3.40b 154.5: 2.57· 1 56.S± 2.25· 

(TAG) 14 140.8 ± 1.82' 163.8:2.48· 161.7: 1.86' 162.3: 1.96· 
(mg/dJ ) 2J 139.S::I:: 2.33d 177 ± 3.29" 166.5 ± LSI· 174.8 :U.3I ' 

0 37.39: 1.38" 35.61 ± 1.06' 39.81: 1.09' 36.99 ± 1.34" 
HDL-< 7 39.93 ± 1.38' 41.51:t().99ot1 43.89:t: 1,43' 41.4J± 1.]lotl 

l' 41.05± 0.92" 45.16: O.80b 47.36:1::1.49' 45.1l:t: USb 
(mg/dl) 21 40.79: 0,86' 49.8t: 0.98' 49.25:1.66" 46.17: 0.73' 

0 40 .67: 1.07 4),65 S: 1.23 42.84 ± \.44 4'2.55 ± 1.22 

LDL-c 7 42.42± .15' 40.45:1.49010 38 .2:1: 1.38b< 36.86±0.88"" 
(mgldl) 14 41.33± 1.55" 36.15± 1.26' 34,10±<l.94" 33.13:10.9310 

lJ 40,10 :i: 1.04' 32.83* 1.1 S" 19,61:1: 0,,6' 29.28± 0.5]"" 

0 143.42 ±J.08 140.8± 1.10 142.4 ± U6 138.2: ).4'2 
phospholipid5 

7 145.34 ± 3.0· 148.6 ± 2,Q9ot1 I Sl.O:l: 1.]010 147.S*0.SI'" 
(PL) 

J4 149.13 ::1:3.82' 163.7 ±3.86b 1 57.8:Z 2.28"" I 56J±I.44-
(mgll.ll) 

21 149.1 ±3.95< 169.1:1: 2..81" 166.3:1:1.89"' 159.3: 1.75· 

0 140.1: 291" 149.6 :3.48· J 46.6:1: 3.59'· J50.1:t: 2.92' 

C bolt!'terol 7 15).6 :202" U6.7: 2.24' 129.6: 3,21~ 132.2±2.25· 
(mr,/dl) l' 151.6:3,85· 109.4: 1.96' ! 15.H ~ .56 ' 116.9 ± 1.64' 

21 147.5: 5.22' 96.8 ± 2.09' 10J.H 1.4210 101.1 :2.79' 

The d,fferent letters In the same raw means that Ihere was a Significant change (P<O.05). 
The same leners in the same raw means that there was a non significant change (P>O.05). 
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