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PSEUDOMONASAERUGINOSA INFECTION IN C U M  GARlEPlNUS JWENILES 
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Abstract 

The study assessed the effect oMlalnut Leaf (WL) and Onion Bulb (00) residues on disease 
resistance of Clarias gariepinus juveniles against infedon with the bacteria pathogen Pseudomonas 
aeruginosa. Clarlas gariepinus juveniles were fed with diets containing 0 (control), OB2 (0.5%), 083 
( I  .a), 0B4 (1,5%), OBS (2.O%),WL6 (P.5%),WL7 (1.0%),WL8 ( 1  -5%) and We9 (2.0%). Biochemical 
(serum total protein, albumin, globulin,albumh:$obulin ratio) and haematologirnl indices ofthe fish 
were invesdgated, Fish were exp~sed to 0,5mt of 107 Pseudomom oesuginosa of 24h old cvftuw 
with the percentage memlity and relative level of protealon rwx~rdwl for 4 weeks post - infection. 
The results: demonstrated that the fish fed with t read diets sh& Increased in bicxhemical 
and haemotoI@caI hdhs (P40.05) compared with the conml.The challenge infection showed 
an improment fmm treated groups with percentage mortalities and dative lwel of pt-omkn 
highest in WL8 (3,33%, 90%) arid dB2 (3.33%, 90%) and least (33.33%, 0%) in canml respeaiwly. 
The results suggest that walnut leaf residua at  1.5% inclusion for one month could be a potential, 
less expensive and promising dietary supplement that would positbdy affect growth, haemamlag). 
and mke d tpriepinus nore resistant to Ps&mms uenrgima 

16aywonls:~Psevdomonasmanas oemginosa, Uarlas parkpinus, Onion bulb,Walnut leaf Mortality, Haemomhgy 

L'EFFmPROTECTEURDESRfSlDUS DEFE91LLESDENOYER~nslACARPIDIUM 
CONOPHORUM) ET DE BULBES D'OIGNON (ALUUM CWA) CONTRE 
LvINFECTION EXPERIMENTALE AUX PSEUDOMONAS AERUGINOSA CHEZ 

DES CLARlAS GAMEPINUS j UVEN CLES 

U M e  a M u i  S&t des &idus de failles de noyer (WL) er de bulb- d'oignons (08) 
sur la rbistance des CLarias gariepinus jdni les B l'infeaion aux badrier path.Og;:nes Psedornsnas 
aet-q$nosa Des Cbrks gwbptnus jwhiles ont kt.4 nwrris a w  des r&imes c o n m t  0 (&morn), 
OB2 (C45%), 0B3 ( I  ,Q%}* OEM (1 3%). OB5 (ZOS6). WL6 (O,S%), WL7 ( 1  ,Q%). WL8 ( 1,5%) et WL9 
(20%). Ln?s indices biochirniqws (la e m r  areak! en protid~es s&ques, I'alburnine, h globuline, k ratio 
albuminefgGobuliniet) et hbtoIogiques des poissons ont &k Wi. L a  poissonr ont 6 6  infect& 
av;ec 0,5 rnl de I07 A e u d o r n o ~ ~ s  aemginos~ issues dune culture de 24 h ; et le taux de momlid et le 
nhneau relatif de p m t d o n  ont && enreglstrks pendant 4 serrwines aprk I ' l i M ~ n .  L q  t-&sulta# ont 
mnvk une augmentadon des indices blochimiyes a h h d o g i q w r  (P <0,05) drez les pissons 
nwrris a w  les rdgimet trait& par tapport& ceux n o w i s  a m  le r@me h I n ,  L' Irktbn d'4pmm 
a m o d  une am4lioration &ez la g r o u p  tmMs ; le poumtage de m o d i  et le n h u  relatif 
de ptaedon &talent 4& rwpeaivement chez tw pissons nwrris am &imes WL8 (3,33X m) 
et OB2 (3,3394 90%) et faJbles (33,33%, 0%) chez k group0 th01n. Les rhuIta~s font penser que les 
rhidus de feuilles & noyer i une inclusion de 1.5% pendant un mis pour& &re un supplhent 
alimtnire pentiel, moins cher et .@-ommwr, suxeptibtie d'avoir des efkm posttifs sur la voissance 
et I'himatolcupje et augmwloer la &i$mce des Cgarkpim a w  ba&es Womrrrms ~ ~ @ r n .  

CCamtpnding author: belloolur@yahw.com 
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Materials and Methods 

Disease outbreaks were recently #ant wb&n and identification 
identified as the major constraint ta aquaculture Onion bulbs were purchased from 
production with consequent advwse effects on Bodlja market in tbadan, Nigeria, Walnut leaf 
the industry's econolmk development (Yunxia was obtained from a krm at Oka -Akoka 
et a!., 2001). Attempts to control or p m n t  Nigeria. They were authenticated at the 
such devastating outbreaks using conventional herbarium of she Forestry Research Institute 
anrirnicrobiols and other chemodhempeutants of Nigeria (FRIN), Ibadan, where a voucher 
have been genedly unsuccessful (Jadhav et specimen was deposid under FHI 1 075 1 4. 
aJ, 20061. The uncunapllld and repeated 
uses of andbladcs to treat bacterial IWons Prsparadan and Extraction of Plmt 
have in sume cases led to the ddopment Materials 
of anabiotic- resistant pathogens (Florw et 
01, 2003; Food and Agriculture Organization, Onion extmaion 
2006). Considering the potential threat of The onions bulbs were washed with 
diseases on human and animal . health, issues distilled water and allowed to air dry at ambient 
associated with the use of anllblotics, disease temperature (25oC) for one hour. The dry 
management aspeer should herefore facus on outer cwering of the onions were manually 
envlmnrnenal-friendly, preyendm methods peeled off, washed and exvaned as dexribed 
such as the use af immunosrirnutants and by Azu and Onyeagba, (2007). 2OOg of the fresh 
natural produrn with antimicrobial properties, onion bulbs were blended into fine powder 

Imrnunostimulants, which have been and soaked in IOOrnl of 95% ethanol for 24hrs. 
effecdve in enhancing immune responses in The pulp obtained was left tn a clean, sterile 
salmonlds, carp channel catfish and @ant fmh glass container, shakm vigorously to allow for 
water Macrobrachiurn nrsenbergii indude p@per atraalon,fibred using a sterile muslin 
lavamisole [SIwicM et aL, 1990), @urns; (Yano cloth after which the residue was obtained, air- 
st ab 1989; Robertson et a/, 1990; Niki et a/., dried and stored (4%) until requid.  
199 1 ; Mishra et 01, 2004) and chitin (Sakai et ol,, 
1 39% Anderson and Siwidci, 1 994). Das et al, Walnut leaf extroction 
2003 reported hat  irnmunosdrndwts could be The emaafon was as described by 
administering arally or In the f&, Ajaiyeoba and Rdam (2006). The air - dried 

As an hypothesis, onion (Allium cepn) walnut leaf were ground with a hammer mill 
bulb and walnut (Tetracarpidium conophorurn) to fine powder. 200g of the powder of walnut 
leaf, as plant irnrnunastimulants, can be used as leaves was soaked in l OOml of 80% methanol 
a growth promoter and in health management for 72 hours.WaInut leaf were properly mixed 
in African catfrsh (Clarias gariepinus) in which it with methanol, filtered using a sterile muslin 
couid increase body weightgain,feed intake and c M  a b r  which the extract was obcaind, air 
f e d  efficiency. Onion (A -pa) bdb and walnut - dried and stored at  (25°C) until required. 
(T. conophorurn) I b f  potentially display broad 
spectrum acrivides against bacterial agents Preparatian of Experirnncal Diets 
(Gram positive and Gram negative) both In 
vim and as weEl as in vim studies (Abd-Etallatlf The proximate composition of the 
and Ubrahewn, 1396) and Jso antihelmintics experimental diet was 40.0%cmde protein, 
and anti-fun~l properrles: The aim of the 3 5.9% ether extmct, I 5.7% ash, 7.4% moisture, 
current study was therefore to evaluate the and 20.9% NFE, Nine experimental diets were 
possible proteahe effect of walnut leaf and prepared by incorporating walnut leaf and 
onion bulb residues as a potential andmicrobial onion bulb residues at the following Induslon 
in the farming of Clarlas gariepinus against Iwels; 0 (control). 0.5%, 1.5% and 20% 
an experimental challenge Infection using respectively. Feed ingredients such as fishmeal, 
budomonas aavuginosa s o y a h ,  rnakestaIzh,vegetable oil, Di calclum 
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~ h e ~ l ~ a i a i v ~ 4 m ~ l ~ b ~ e o r p l d k n r ~ ~ ~ e a f ~ o ~ w ~ ~ a r ~ u ~ s ~ t h a t s w -  
P s d m a n o r l b ~ I  I n a w k r ~ u r j ~ ~ ~ i k r  

phosphate (DCP), salt and vitamin- mi era1 fish was determined as described by Azza and 
premix were added and the dry ingPed f ents Abd-El-Rhman (2009), lbrahem et aE, (20 10) 
wen mi& thoroughly in a rnixer.Wter wrr 
added and the muking dough was pelleted. RLP 
 he pe~eted diets mreJun -;fried and &rec~ = I- rpmtnrage of mortjir). In mt~d p u p ]  I x I 00 
in ainlght containers at mom tempemtub to fprcentage of momky in conmi group] 
prevent mycotoxin formation until rrquirq. 

R aetugimscr was collected from the 
Laboratory stock of the Department of 
Microbiolog)r, University of Ibadan, NigeriaIThe 
pure cultures were sub-culwd on Nqient  
slants and preserved in the refrigerator at/ 4% 
until required for the study 

Coilectiorv of Blood and Serum 

Challenge rest, haemamlogy and 
biochemical analysis results from the 
experiment were subjectgd to one-way analysis 
of variance (ANOVA) usEng SPSS (Statistical 
Package for Social Sciences 2006, version 
15.0). Duncan multiple range test t b s  used to 
compare d i i n c e s  bemeen Individual means. 

This was carried out before , and Challenge test of f%eudomor~as 
after the experlmene at the hamatolsgtcal aeruglnosa injected by intrapefItclneal mute 
laborabory oNeterInary Pathology ~eparhnt ,  and relarive Id af protealon among Clarias; 
Universiry of Ibadan within 30 minure$ of griepircus mated wvlrh onion bulb and walnut 
samp1ing.a distance of 3 -4un from he genital leaf was given in Table I. Mean p t  challenge 
opening of each fish was puncured and wiped mt haemamlogical parameters of African 
with dry tissue paper to avoid contamin$ion Catfish Clarias gariepinus juveniles fed t r e a d  
with mucus. The needle was lnserced at: right onion bulb and walnut leaf (Table 2). Mean post 
an@ m the vertebral column of the fish,which challenge test plasma biochemistry parameters 
was gently aspirated during penetration, The of African Catfish (Clarias gariepinus) Juwnils 
blood was cakgn under gentle aspbation  until fed onion bulb and walnut leaf we shown in 
about lcm3 had been obiztined.Themtei the Table 3. Post challenge test blood mrum of 
needle was gently withdrawn and the b)od African Catfish Clarias gariepinus Juveniles fed 
gently vansferrwl into hepewinked plastic onion bulb and walnut leaf are given in Table 4 
containers. The samples were then dixed 
gently bur thoroughly* The haernatotagy ?re Direusdon 
taken according to the methods of Blaxhall 
and Daisley ( t 973) Plasma was obtained from A properly functioning Immune system 
blood samples by cenuifugarion and (hen is cridcal in maintaining the fitness and health 
drawn into lcm3 plastic syringe t r a n s w  of an organism; thus the oppomnky ta 
into a universal bottle tn refrigerator to be determine the effect of exposure to bacteria 
later used for blochernial analysis. on the performance and immunity of the fish 

specks and on their natural habitats (AraKoosh, 
C hdlengeTest et al., 2OOS).The results showed rhat infected 

fish in the present. study were weak in the 1st 
270 CLarias gariepinus (39 from each week of rhe experiment with decrease in feed 

treatment) were challenged by intmpwi~neal intake and weight gain (see Table I). Howwer, 
route with Q.5ml of 107 Pseudomnnas feed intake and weights Increased in the 
aeruginosa of 24h old culture. The challenged second wkThe ff rst rnortaliv was recarded 
fish were kept under observatton for 30 days, in the control experiment on thea5th *The 
The martallties were recorded and the relWve oberved symptoms of &is infection included 
1-1 of pmtectlon (RLP) among the c ~ l e / y d  lack of apptda, rwimrn'& abnormalities, 
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Table I: Challenge eesc of Pseudomonas aenrgiinosa injected by Jnmperimneal mute and dattim levlei of p r o e n  among Ctarias gzrkjdnus 2 
t read wkh onion bulb 4 walnut Iaf rn 

Control 082  OPW 0 8 4  0 8 5  WL6 W WL& WL9 
5- 

- - 

'3 

w@@= 
.P 

Initial 45.1 a 2 4 7  &.67* 1 -75 50.35fi44 4243k2.69 4634f 207 4?.97&3.25 4 1.1 M A 3  44.1 9* 1.0 1 3Ti42& 1.06 .g I 
WekI 442& 1.99 4657& 1.04 49,95&280 43.05k3.56 45.8% 1.29 48.Wt3.46 40.94M.37 44.37k0.62 JbBW329 

0 
0 

W 2  47.58& 1-33 5 1.14+Q.94 54.62d2.90 46.30&4*62 47.6W.77 53,635240 45.&3* I. I0 48.98fl.54 4 1,2B 152 % 
\h%ek3 5033f 1 2 3  524 1 ~ . 3 9  56.7~64 48.28- l 50.65~ 0.69 54.47- 48.m 1.00 5 1. I sM.2 I 4 1.761 1 .a4 8 
M 4  50.66*3-69 SS.877fS,18 53.77&038 53.92 I .07 S208f 0.64 57.9 134.54 5 2 9 e  1.47 55.93f 1-09 43.46f 1-30 TI 

Weight !?afn 554& f -22' 9.30f3.43d 9.42251* 1 1.45% 1.62g Sa4f0e43b 9.94tZf If l l.77&0.64" l I .7&0.0 1 h b.Wt030c 
N u m k  of fish i n j d  30 30 30 30 30 30 30 30 30 

hrtaff ty (N) lob 1' 4' 2' 3' 3' 1 1 a 3a - - - - -  - 

-f/ 6) 33:33*-- - 3 3 3  -- - 1 3 -  -6.6P - - -1 0 . E  - - 1 0.w 6.6P - - 3333 
--- . 

10.m 

w 9042 
-. - - 
70c 

- . -  
Relative level of protectian 0" 90" 60b 806 70C 70: 

Mean fdlowed $y h e  same letwr is nor Wificandy different @ > 0.05) 
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l h e r P m t a a k a E f j b d ~ ~ ~ ~ ~ ~ d O n i o n ( A Q O w n C r p o J & d b ~ o n t h c ~ ~ I  527 

I Rwudomcmaf-mh-vl-  

T d s  2: Meur Post UItllengeTan Haemafologlral Parrmererr of African Qtnsh Chrias garle- 
pinus Jweniles fed treated onion bulb and +nut leaf 

PmBten Pre- I Post challenge 
thallenge CONTB~L OBZ 0 8 3  0 8 4  

- 

MCHC (gldl] 34.00jr11.04 
Lym x 1 001 1 69.00h 1 .OO 
Hetero ~10911 25.W52.00 

1 b t  chadIeXlEe 

Pcv 3 I .OD& 1 . O h  
29*5M I *$. 29.(Klf I ,OOs 32.5af3.50o 261 OtD, 1 Oa 

W b (gldl) 9.7M2. l Oab 9.15f 0.6 jlb 9. I Of Odhb S 0.30f 1.30ab 8,05f 1.55a 
RBC x I0 l U I 3.34kOSSa 3.1 9fO.47a 287f0.55a 3.53kOJ6a 2441:l,l l a  
WBC XI#/ I l7.550f 2.Sk 17,750f l hk 15,725k 138a 17,500kZOOa 1 6,750f 4.4% I 
PIadet (mlpl) I I 1,0m P . O h  1 19$OOifJ,00a 125,500f2.50a 157,00M3.90a b48,SWf 6.00a 

MCV (FI) 9 1 .95t0420a 93 3M.p I04.1(H: 1.603 94.40k 1.031 I W.OSf4.00a 
MCH (h!) 288*0.13a 29OkO.l Ba 3,27*0,49a 2.98kO.27a 3.805 1 .Ma 
MCHC Wdl) 3 !.50&0.051 3 I , M * O . ~ S ~  3 I .5&0.05= 3 1 .SO*O.O~ 3 I .00r0.1 h 
Lym xla311 71 .SO* I .50ab 6550k4. Oa 73.00f2.00ab 74.00f C .0hb 70.4&4,50ab 
Hetaro x t 091 1 25.50f 1.50ab 3 I .00& 3ab '22SOQ 1.5Oab 2250fO.OSab 27.M)f 0.09ab 
Mono x 1091 1 I .50&O.l0a 

F 
1,50f 0,Oh t0WO.OSa I .SO*O.O l a 

EQS x 1 091 1 1.50f 5,02ab 200f 0. b 3.Qkt0.71 b I65W0.0 1 a$ 1,00k0,00ab 
Key Mean folkowed by the same later is ndr stgniflcantly different (p 0,05) 
NO=. PCV E p a M  cell wlurne, Hb =kentoglobin, RBC = Red 81-d Wl, WBC = White Blood 
Cell. MCV =Mean  dl Wume. MCH I Cdl hemogfobln, MCHC = Mean Cell kemoglobin 
bncmmtion, Lym =Lymph- Herem k~aemphil. EM = Eos~l~phi l ,  Mono Monoyw 

W. somnifera foltowed by 1 g Ikg W, so nifera 
(14.28% rurviva!) and 9.92% rurvivalTn h e  
diet containing 3 gl kg W, somnifera m;t when 
compared wlcb the control which is #so in 
agreement with the present study, I 

?he decrease in mortality rate/ ln this 
study, with dietary onion bulb and walnr$ leaves 

mossombicus fed with 

slancurm (Logambat et a1,2000), L rohita fed wlth 
the diet canoining herb Achymnthes aspera 
(Raa es ui., 2006) and 0, mossamMcus treated 
with Eclipta dba leaf extract (Christybapisi er 
a ,  2007). k may be deduced that the planu 
constituents my diretcrly initiate acthadon 
of the innace defence mechanisms acting an 
receptors and rriggering Intracellular gene 
advarlon that may result in the production 
cf antimicrobial molectt1:ules (BriskneEl and 
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Tsbls 3: Mean Post Chillewe Test Pammeters of African Catfish CIarias 
gatiepInus juveniles fed onion bulb 

P m -  Pnc- I Post chdlenp 
challenge CONTR@L OB2 0 8 3  0 6 4  

Total protein 3.1 0fO. E 4 4&kkO. I O" j 4.95k0.35' 4.50*0.21P 3.90*0,85a 
Wl) 
Albumin (%dl) O.93f 0.33 1 . 1  510.59 1.90f 0.3C 28ktO.f P 1.1 0fO.W 
Globulin #dl) 2 15f 0.49 325&0.0P/. 0,6010.50. 3.OSf 0.25' I .65k0.15' 2.30f 0,9V 
kG Rado 0.5Ok0.28 0.30itO.OP 1.7M0.50b 0,5010,401 

Globulin Cgldl) 3.3OHl.40' 

3.Wf l,00 200~r0.054 0.50kO.O(P 1 .O0&0,0 I* 1.00iO.O~ 
I -- 

k G  Ratio 050*0.W 0.5510.05* 1 1.20&0.5P 0.50SO. 10 I.OOK).4w" 

OR5 WL6 

4 Man lollowed by the same Inter Is not signilady diimnt (p 3 0.05) 

Post challenga 
WL7 WL8 W19 

Table 4: Post Challenge Test Blood Senr of African tatfish Clarias garieplnus juveniles fed 
onion bulb and walnut leaf 
Panunebem Pre- Past chdlsnne 

Total pwtein 4.2Sf 0.55' 4,35&0?45' 4.8M 1.2@ 
Wdl) 
Albumin Wdl) 0.95f 0.1 8 1.45k0. 1 ;a I . 0 5 & 0 , 4 ~ ~  

Dalrno, ZOOS). The stimulation of specifi d and 
non-specific immune 
present study might be due to the 
of one ar more cornponencs present 
cepa and Tmarpidlurn 

WL mlght contribute to suppress the 
rndmimMal pmprtla p n m t  in 081 and 

of bacteria and reduces the microbial loa T- ' and 
inhiblt pathogenic infedon in the fish. i 

The values of Packed CellVdume (PO() 
and Red Blood Cdl (RBC) generally inu$ased 
in the treatments exapt WL9: 064, P L ~  
respxkly in post challenge test cornpad 
with the dues obtained in p challen& and 

I 

AST(IU/l) 1 15.50&2+50. 105.50t2.t~ 1 15.6M3.OP 122.50*0.2V 109.OM0.0 1' 
ALT(IU/I) 28.00;tZOO' 28.50f ZSP 32.50f0.19 27.5OkO.SP 3.3.00&0.02' 

the control of the post challenge tes~ghe value 
of Whia Blood CdI (WE) increased in the 
treated groups as compared with the control in 
post challenge tes~although the differences were 
insignificant (P 0.05) among the treaunats, 
The results of the present findings s u p p o d  
the wrk of Das et al, 2009 &at a h  found 
intmased W K  and R E  afkw 10 days challenge 
with Aerornonas hydrophila as compared with 
convol. D a o  et 011,2003 Jsa reported decreased 
in Hb a k r  10 days challenge which agrees with 
present findings as decreased Mb was r e p o d  
in the mmenrs except OBZ, 085 and WM as 
c~rnparedwithcdnd. 

Ksy: Mean followed by the same letter is not significantly different (p > D.05) 
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) L e o f d O n k n ( A l a u m ~ ~ B u l b ~ o n t h o ~ b n ~  519 m~accan&ww.~-* 
Pmdmmm- In* In Qorfw C;atk3jlnlaluwnlPw 

The values of lymph- rsc~dh in part chrllenge as compand with the control, 
post challenge M were higher than thelone this were applicable i n  the present march. 
obtained in pre- challenge and,the c o n ~ l  of Das et aL, 2009 reported increase in nlues 
post challenge and the values were rignifiydy of albumin and - globulin ratio at 10 days port 
higher (PC O,Q5) in all the treated challenge with A. hydrophih as compared with 
compared with the control in post the conml which dm support the present 
test The value recorded In cuntrol findings that revealed higher values in the 
lower than the one recorded in tread groups compared with the control. 
challenge, the reason for this might Increases in values of t ~ a l  protein, 
lower immune functions wrist albumin, globulin 1-1 and albumin and globulin 
hudornonas aeruginosa. This ario of treated p u p s  of port challenge test 
walnut leaf and onlon bulb compared with prs - challenge and the control 
enhance non - spdf ic  of post challenge are thought ta be associated 
the findings support the report of D* with a m n g e r  innzte immune response of Rsh. 
et 01% (2003) that fish fed medicinal qlanu The reason for these results mi& be due to 
harbour a variety of specific and nen -s cific the presence of constituents in yalnlrt leaves 
defence mechanism lgplntr innding path$enr. md onion bulb J u r  have stirnulamy eflerr on 

the immune mechanisms of C.garlephus. 
Transamination is considered to be 

lymphocytes following W i n g  of leaf important In assessing the state of che liw 
and onion bulb residues diets and some other organs (Vwma et d, 1981). 
n d o n  of andmicrobhl Amtion has been focused on the changes 
leaves and onion bulb in AST and ALT activities whkh promote 

Kumar and Ananthaaja 2003. 

2006;Azu and gluconqpesis h m  amino acid as well as 
on the changes in aminonandense activities 

I in the llver (Hilmy et uL8 198 1: Rashatuar and 
Results obtained from the 

challenge esr; there were lower Iwels of 
protein in mated p u p s  except OB2, 

past Ilyas, 1983),AST grid ALT actlvfties might be 
total altered by a variety of chemical, biological and 
OB3 physiolagical factors or by a disturbance in the . 

and WL9 as compared Kreb's cycle, Deereased anivider of B e  KmWs 
were no slgnlflmt d'rpferent (P cyde cause a decrease in its intermediates, 
the treatments,The albumin level thereby lettiq AST and ALT compensate try 
in 084,005 WL6 and f ncreased providing a - ktoglutarate (Sahh 8-Deen and 
WL7, WL8 and WL9 as Rogers, L 933). 
control a b r  the The result of the present swdy In 
were generally post challenge test showed that AST and ALT 

activities. decmwd h all the mated groups as 
cornpad with the pre - cMlenga and con& 
of the part challenge test. This report a p e s  
whh how r e p o d  by Shahby a d. 2006 who 
found d-e in AST and AT fed Oreochmrnir 

were higher in the peared gmups as cumfared nilatkus at dlffemnt graded level of Album 
w'kh the conrml' in post challenge test and satiwrn and chlorampMcol,The possible rde 
rhs nriatlon of albumin and globulin 1 nrio of reduction dA5T and ALT can be attributed m 
was Inslgnlfim (P 0.05) among the &ted the presence of mnztkuerrcr of walnut leave and 
groups as compared with the contiwf, onlm bulb zhat my stabil i  the d l  membrane 

Results of the present and pmrfec~ the l i i  @nst delWous agents 
In accord with Das et ol, 2009 and free - radical- medlawd toxic damages to 
a d u a i o n  in values of ma1 the liver cell.This is reflectRd ,in $re reduceion af 
level and globulin content Iivrtr enzymes, Allium cepa and T canephorum 
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