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ABSTRACT 

Thls study was desfgned to investigate the different infestation levels of Fasciola on 

some qf the biochemical parameters specially on enzymes and protein using forty three 

adult male sheep. classified In to four groups (control light. moderate and heavy Fascio

la ir1f"ested) according to the intens Ity of irifestatton manifes ted by tile fecal egg count. 

Ltver enzymes AST. CGT. and CDH were increased and uery diagnostic at all levels oj 

infestation while ALT only increased ln. moderate infestaltofL The isoenzyme. fast liver 

ALP. liver and bone ALP isoenz.ymes. LDH4 an.d LDH5 were increased. Thls indlcattue 

to the liver damage caused by the mIgrating .flukes. Total serum proteins were also de

creased at all levels of irifestatton with a marked decrease ill albumin and AIG ratio 

accompanIed by marked increase Irt y2 globuUn. yl was dIagnos tic in. moderate infesta

t ion. {JJ in Light. and heavy groups while b2 was indlcaUr;e [11 moderate and heavy in

festation... 

INTRODUCTION 

FascioliaSis. Is primarily a zoonotic dLsease that prod uces liver InfecUon w:lth adult nukes. Fe

cal examination can be used for diagnosed of Fasciola In festaUon in sheep. bu t early InfestatJon 

can n ot be diagnosed by fecal examination untJI liver damage a ssociated with the hnmatw-e mi

gra tory stage has occurred and adult flu kes are producing ova (Wyckoff and Bradley, 1985). 

The elevat ion of cer tain enzymes may be due to the escape from the dlsnlpted hepaUc parenchy

mal ce lls Or a ltered membrane permeability e.g. Aspartate aminotransferase lAST}. Alan ine ami

notransferase IALT) and Lactate dehydrogenase (LDH) or choJestas is e.g. Alkaline phospllatase 

{ALP} and y-glu ta myl granspeptldase (GGT) Coles (1986). Fasclo1asls Is known to produce a va 

riety of biochemical effects in the host. Including changes In plasma enzyme acUvlUes indlcaUve 
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of liver Injuty (Lopez, et aI., 1993 and Perez et at, 2002). 

lsoem.ymes of LDH or ALP a re useful in diagnosis. because of thelr va ri ation In properties ac'" 

liviUes from onE: tlssue to ano ther and determina tion of the type of isoenzyme presenting the ser· 

um 10 disease. as well as the change in tota l enzyme activity, can provide valuable additional in

formaUon Moss and Butterworth (1974) . The Import8 1lce of a lkaline phosphates as a diagnostic 

tool In hepatob ill ary di sease and 111 bone dlsease assocla tl!d with an incre,].'3ed osteoblastjc acUv

Ity. Different ALP Isoenzymes can be introduced Into tll<' blood as a result of damage to a num

ber of organs (liver, bone. kidney and intes tlnd. Therefore, an increu:;e in to tal se rum ALP activi

ty is not. itsel f. a dlred renee-lion of damage to any one organ. For this reason. any rlttempt to 

determ ine the source of an Increase In serum ALP activity requ ires an Investigation of Its tissue

specinr. isnemym es. Because ALL' isoenzymes n:t.:'\ln U'lelr tissue specificity. when rcklsec\ into 

the circula t ion, U1 CY can be used to Identity the tissue contnbutlng the Isoenq me tlJ.1t is respon

s ib le for the increase In total serum ALP (Dumas and Spano 1980 and Osamn et aI., 1999). Tn 

lt ve r diseases. an Increase In LOH5 Is found. especially acu te hepaUtis. bu t atso in more ch l'Onlc 

condi tions such as cirrhosis and obstru cuve Jaundice. even when the total seru m LO!-l actlvll y Is 

within norma l range (Elliot and Wilklnson 1963) . 

GGT is useI'll! clinically in di ;'r.!nosls of d iseases of the liver a nd bilia ry tract. I ts (k~r{,l' of ele

vation is an i}' moderate in hepatocellular liver disease. but Is ma rked in obstrLIctJve liver disease. 

GGT helps to determine whnher an elevated ALP is coming (rom bone or liver Kaplan , et 31. 

(1995) and Calleja et a1. (2000) . Serum Glutama te dehyd roge nase (GDH) I!',; a more s (' n sitive In 

dicator 01 Liver necrOsis than serum COT activity Sewell . (1967) . 

The presen l' work aimed to stlldy the effect 01 different s tages and forms of Fasciola infesta

tion on the pattern of Lactat(" dehydrogenase and AJ kallne phosphatase isoenzymes. which may 

be used ;IS a me llLod of evalua tion of the health status of sheep as well as a diagnosis of in festa

ti on. td~(, . studyi ng th( ' enzyma tic changes of some liver enzymes. Protein a nd Its fractlonatlon 

also have been included . 

MATERIAL AND METHODS 

A tOL,1 of 43 male sheep native breed , collected fmm zagazig and El · Uasatee l1 abattoirs . 

about 20 to kgm (Body weight) \vere used in this s tudy. The an imals were su bjected to Pf'{' · 

slHtlghkrilig examinaUon for detection of hea lthy ani mals. After slaughterIng. blooel. feca l and 

bile ':',ln JPli' s were< co lkcted Individually from each a nimal. Postmodum examina tion is made on 

the liver 101' macroscopic detection of the parasite. ("ecal ond blle samples were colleeted from 

l:ach 8n imill d irectly (rom the rectum a nd the gall bladder In Polly-eUl}t\ene nylon sacs . TIle sa m-
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pies art! Il"<\nsr~ rred di rec tly to thE' labor<:l lory and CX(l llIlned for dclcctl{ln or nuke q!'p'$ ~uTo(ding 

10 Kelly (I ~ )~4) i.md fOI" dcte rmln nUo lI 01 lhe l<lbOla lOIY <'ll1d examined for <lCCOl"(lill~ ,f) Ihe Illethod 

of Coles (19H6J. The animals "II·C class ln eci ir)l o four Inain groups acrord ing to t ile c.f,!.~ counl in 

both Ieee!" ;.mel l>lIe: -

Seru m sam ples were used lor detenn inaUon o fALT (1. nd AST activities acc.ordin .'! 1.0 Ihe me lh

od dcs n ·Uw(\ hy Re itman and Fra nkel ( 1957). ALP assayed according t.o Kind amI King (1954) . 

GCT <J( T(lI"{ii ng to Szasz et 81. (1969) G DH according to Bergroeyer (1974) Cll1 d U ) l [ ;1("('orc1ing 

10 the Illl·thorl recommended by the German cl inica l c he mis lly sudety ( 970). ALP isoenzyme 

was cslim'.ltcd according to the me thod~ descri bed by Lee and Kenny (1975) ,In([ Chapman. e t. 

a!. (1987) and LDH isoenzym e by Plummer (1978) . Sl roev and Makarova (l989). M <Ulchenko 

(1 994). Tnl al protein eoncentraW!l1 by til e method 01" (Richardson 1977) '.:mel protein c lcdropllO

rests hy Ih c methods of Smith (1976). Gowenloc k . et . aI. (1987) and Hames and Rickwood 

(1990) . 

RESULTS 

T hc s l lH ly r esulted in slgnll"icant i ncrcase in t.he activ ity o f A t T in moderate intCsl;llin ll grOl.l p. 

Slgn innlli l increases in the activity of AST were observed not on ly at a ll degrces of in fes tation. 

but also illcreased according to the intensity of tnfes tnllon . LOI·1. GGT. a nd CO l-! adh' illCs we re 

s ign ificantly increased In a ll grou ps. ALP .:lctivity also incr eased in the m oderale unci h t:<.lvy infes

talion rr..1 b le 1). ALP isoenrymes fraction s howed tll. lt the fast liver I"ractlon incrc;l ~et1 willi a ll de

grees of in lCslation : also liver and bone 'radions are increased while in testina l fra.clioll did not 

<lffcC lcd ("I" ,\b lc 2) . LOI·I isoen:r.ymcs re~lIll !'; revealed in a non-sign ilkant increa:--; (" in the ,w livil v o f 

LOf-l l . LnH ~1 fracUon s. and LOH 2 fnt·l ion inn cased o llly in modera te und JlI.:avy infcs tal ion 

whereas I. ])H4 and LOI-lS fractio\1 $ were hig lily s!~njjk;.Ult.ly increased (T<lute :.3) . l)ccrc; I ~l'''" in the 

to ta l proh:in co ncentraUo ns ill seruill of lig ht. moderate . <:I nd heavy infes ted sheep. wil h decrease 

in a lb umin . A/G ratio and incre<lS<:s in globulin (Table 4) . 

DISCUSSION 

The rC~ !llt s of ALT in moderate il1feslnli vn group Illay be a ttri buted to the !lcpal{)("dhd '.lr ([<llU 

age c,lused by the migrating liver !1ukes olS previous ly recorded by Youssef (1983). Nasser and 

Abd-Rabo (1994) aDd Azu (1998) . O n the contrary. Stromberg. et a!. (1985) and Bashandy. 

et al. (l990) reported non s Lgnilk,lIll dCv'llion in til e cnL)ll1le level. because of thc w ry low ('Oil ' 

(·cn trnlinll of ALT in the li ver of ruminants. wh ich pl"Cvent ~ ;;t.ny <-lppre<; !abk lcilk'l/.!e o f Ihe 
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enzyme during disease process. 

Signirk:1I11 Inereasc:=s In the aC"tivity of AST were observed not on ly at a ll degrees of infestallon . 

but also Increased accordlng 10 lhe inlens lty of Infeslallon . Similar findings was obselved by Ra· 

dvstlUs. et at. (1994) aDd Ferre. et a1. (l995) in sheep. and also Attributed Ihe ch;ln~es In AST 

values 10 Ihe degree or damage of hcpallc cell s caused by migrating nukes and the pcnelnlli an of 

this e ll zy lll L' tn the blood from C'ytnp laslIl '.\Ild hepatocyte mitochondria .dnmgcs in the en:tyme 

activity allow to determine the extent of damage occun-Ing In the liver parenchyma . whic h [n 

[urn, dqw llc1 s on the IntenSity of inkction . 

GGT ' 1l'lIvll y was slgniOcanUy 11l<T('";Ised In nil groups as rec:ordcd by Jemlt, et a1. (1993), 

Ferre. et al. (1994) and Ferre, et a1. (1996) . 

Galtler. et al. (1986) related the initial rise ofGGT to the penetration ofb[ le ducts by migrat

ing nukc!>; and would nat be released into the circulation unUi b ile duct damage occu rs. This was 

nlso contlnncd by Sykes, et al. (1980) . EI-Samani. et 81. (l985) and Rowlands. et a1. (1985) 

they rcpfll'ted a n elevated leve l or serum GGT and cons idered to bc Indicntive nr cpithelia l <.!i-l lll

age In blk ducts or cholestasis In sheep. the elevated values have been reported witll fascioliasis. 

pAr1irulal"ly In fhe chronic rorm when adult flukes a re present in Ule bile ducls. 

GDI I ~" owec! a slgntncant Increase In all levels or infestaUon. Haroun. et al. (1986) recorded 

a signi[kalll Increase In GOH activity in fasciola Infested shecp. Boyd (1962) t·cpur l.cc! t.hat ser

um COI·I h.:vc l was consIdered to be a high s peCific Ind icator for hepatocclJulElI" damage and high 

conct:nlr<Jllon ofGOH was found In ovinc liver. Ferre, et. aI_ (1995) rclated (he in('rcase in GD I-I 

level I.u lil t.: inilammatory state of the liver a nd to lissu e destruction provoked by Ihl! parenchy

ma l Il llgl';}1 if)I} I)f JuvenIle flukt::s d u ring the Il rsl s tage of fasc ioliasis. 

Thc i"c:-<u lts explained In table 2 declared a slgnlncant increase 111 ALP activity I.:spcdnUy in lilt' 

moderate and heavy tnfesLaUoo . These resu lts are In accordance with Degheldy, et al. (1990): 

Ana (199B): Cosme et aI. (2001) and Massoud et a1. (2001) . The s lgnJficanllncrcase W<lS ex

plained by Kumar, et al. (19B3) which may be. caused by the e.xlrn-hepatJc bllllary occlUsion by 

mature Ihlkes which resulted In ALP excretion through bile and Its regurgila lion into blood 

:-<1 rea Ill. [II addit ion , Abdou. et a1. (1976) <lti t·lbuted this Increase lo the irritation or Ii VI..T cells by 

loxins or tllclnbolic products of the worlll and eggs. 

ALI' istll"ll:qmes fraction showed that the last liver fr<'lction Increased with Hil (lcgt·ccs 01 inlcs

(alion: al!>;o liver and bone fractions are increased while Intestinal fracllon d id nol iliTcC"led. De

Brae (1985) explained the origin of the fasl liver ALP fraction in sera with cholcsl<lsi~. it ori).!l-
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liottes frl)lII thl' liver p lasma m(' llIl)nloe. lJile :'ja its leach Ihe en zym c on'l h e s inusoidal a nd cana' 

Ikulil f lIl('lIlbranes, Upon l'e<lchilig Ihe scnull . Ihc IllClIlbnlllC bound I::n %:ym e a~n~gatcs \VB h Up

Ids and lipI)protcins, ColUo et at. (1987) ~lJf.lgcs'-cd thnl UIC meaSllre vi intes1illal ALP I'radlun is 

(Jnc m elhod o f discrlminatln,~ 1t11 !'<\-hqKltic Irom extra, hepatic j nu llclicc. bccan~e jllte~litl<J1 AtP 

may Ix absent in ext".\-hepaU c obs lruction . 

I,Dll ildiv!ly in control sheep Wi):'; 154 87±20.04 1l/1 whi ch !';lgnltknn!ly increase in blood of 

s hecp infested with fasclola !'(':g,udlcss thc degree or inres lnli on light. !llo(\cr;l1c or scvcr<' 

(243 .9H± J :-\ .45. 236,lO±20.43 n llel :.I90.0G±20.4 1 u/l respectively. ' l'bese fil )dil)~S we n ; in agree

m ent wi t II t hat obtained by Bhatl'l(;hary a. el. at. 11992) who conc luded 111<11 LDII arl ivily ' VolS 

slgnl fh:i1nt ly Increased w h en YOHU!! Ilukes migra ting throug h the liver, On lilt.: o lllc l- hand . the 

<lcliv ily wa :-. redu ced when the Il"k c~ . enler the b ile ducts. Abdel- Razek, e t. al. (1988) a tllibu l

f:d U'\(; (/tTUrrc nce or high LDH <t(' ti vily 10 Ihe a ll c rt1alion in cdl me mbrane pcnncilbilHy which 

Inay k ,l(J I. , leakage o f the enzy,l' t: I rOll ' thl;; cy lop\aS!ll 10 p\'lSIll<l, 

1'01(111-1 )11 ,lCtlvlty can nol consldcr as an i1CCLlI'atc assay lor livel' s tn tu!';. ;111(\ iSO{'!l/;Y!IIC de

termin ;:t [if )n s are more costly. Rc s ulls from lable 3 n:vcnled a non-slgnH'ic.ml Incrca:<;{' in lhc ac

ti\lil y nj' 1.1)\-11. LDH3 fractions. and LDH2 fraction incrcased only in muderatE:: "!lcl !I (;;;wy infesta

li Oll whcrl'as LDI-J4 and LDH5 frac lloos werc hig hly Significantly increased. Thc:~c 1'C~ td1s arc in 

accorc.h·1I1 l'C with Stroev and Makarova (1989). Meyer. et a1. (1992). Kaplan, et al. (1995) and 

Teitz (1996) in human. 

Moss and Butterworth (1974) rellla r\<ed Ihat LOH 5 isoen zy me which oe'('.1I1-S In It i,t!h COllce ll

Iranon in 'i ssu es s lich as liver and ~keleta l muscles that are able to undc rl i'\ I~l..: nll<H_: robi{' 1l!etau

f)1i~m . So when damage to fhese oq:'9ns (I(~(' Ur. the release of !-;ucil i :-;ocnz~' I1I (, 0(' 1.1 ) 11 i!llo Iltc 

hl(Kld ~ln·; tlH Is inc reased. Thus. comparing the SCrtUll isoenzyme pal te rn wilh l!l ,d nl till' SltS

pee led ti ssue can Identify the sources 01 nil clev(l tcci LUi-I. Schaffner and Schaffner (1987) said 

Ihat tile ' I( ·t!vl ty of L.Dl-l Isoenzymes were not (I S grea t as ulllinotransfcrases <I('UvHy II! hepato

cellular i n,i I II)' , LOJ-lls the predominant Isoe nzy me i!) hepatic anoxia and pri!m t!'y 11 \,(' 1' disease. 

The p ! c ... e nl work manirested dC(TC3:O;C'S ill t il l' tot,,!! I-lroteil! concentrations in serum o f Iighl. 

moderak ,tn d h eavy infested sheep. a s previo us ly repo rted by Degheidy, et 81. (1990) Kumar 

and Sharma (1991) and Azza (1998) . Furmo.ga and Gundlach (1967) I'dr:rre(\ the (\n· n .'asc of 

lotal scnllll protein s caused by the li ver Ilukes, whiCh serio llsly allect til e pnlh.'in II H : la boli~1!1 

Ihl'Oug ll IIIcc hanlca l <:I lld toxie Inj ury of Ihe liver .. el ls a nd c hanges in the physiollll-!;( ·,, 1 h!l1rlion 

o f the organ . On thc contrary Kadblm (1976) and Anderson. et at. (1978) :'>ilid ,hil( 'II!."! tnt;ll 

pmtcin Cllll ce llt m.tiOll s were increased, IVhcrl~<\S Agnes and Genchi (1977) and Radostitls. et 

al. (1994) repo rted n o changes in total prote i)1 concen trations . Kadhlm (1976) d( ~(' \!:-:sc c1 Ihc 
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decrease In total serum proteIns caus ed by the mlgrallngjuvenile flukes will depend 0 11 Ihe sIze 

of inoc uilltll and the du ration of infection. This phenomenon will coincIde with greatest des truc

ti on of rt~ ll ~ brought about by the juven ile nukes jus t before they arrive In the bile du(:l. 

The lot, iI albumin va lue was signUlcan!ly decreased In alt Infested groups. Kadhim, (1976) 

and Waweru et aI_ (1999) lhollghllhallhe hypoalbuOIlnaemla may be clue to wo f; \('{ors. PIlC is 

the decn~: lSccl synthesiS and the ol.hcr one Is the higher cataboli c rate due to Ihe damage to the 

liver parenchyma caused by the mlgra Ungjuvenilc nukes. In addition. Ghazy (1987) s lale<1lhat 

alb llmln i .~ lost Inlo the gastroIntestinal tract via the bile duct as a result of feed ing hab its or the 

!lukes. 

On dC;Jling with the effect of fascio la on A/G raUo. the data revealed a signllkanl decrease In 

A/G ratio "t a ll level of infestation. Thesc res ults arc in consistence with thaL mcnlloncd by Ba

shandy , et al. (1990) and Azza (1998). wl1!ch discussed the obtruned results fo r both albumin 

and gloh ulin s . 

Till' IlOIl -s l~lllncant Increases 111 u, & 112 frac:i.iolls at all level s of inrc~taUon revealed. Whllc 0 I 
was slgnilkantly decreased in lighl and heavy Infesta tion. P2 were s ignifi cantly inc rel:iscd In ene

dilllU and heavy Infesta tion . while 11J were not s ignlflcanUy cha nged . YI was sl~tJHk<l nl1y in

creased ill medium Infestation while Y2 was significantly inc reased at all level s of Infes la /ion (Ta 

vie 4) . The Inves Ugation of El· Hawary. et aI . (1971) re ported that the presence of parasite 

could be .1 stlmulatory factor for an inc rease in the synthes is of gamma globulin whic h is the 

main g loLlllin fractioo . While Mulligan (1972) provided evidence that beta globu lln frl.)clion was 

s ignllk<.tnlly Increased in liver cirrhosi s and obstructive JaundIce and a ttribu ted such elevation 

10 Ihe stimulation of rcUe ulo- cnc\ul.hell"l system. Kadhim (1976) reportee! Iha l <11 globll11n Is 

nol m alcrially affected by the destruction of hepa tic cells or by the presence of parasitc . 

l11C o!->e of some hepaUc marker en:tymes GGT ~nd COHo which are fOllnd to be tncn.:ascd 

during IIIl" ea rly mlg.ra tory stage of Fasciola Infestation. Isoenzy me a pplication also is more u se

ful in cle(CI"Illlnlng the ongln of Ule elevated enzyme: a lso prote in elec trophol-esls is Llseful Indica

tor f01" (iw slage of liver damage. All of these tools can be u sed as a mclhod of evaluaUon of the 

health s t(llus of the s heep as well as a diagnosis of Infestation and the Intens ity of Infesla tlon. 
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Groups No. of sheep E •• coullllgm Avenl£c 

CoiltroJ 10 --.- ---

!.,j~1 inft'slalion II 100-200 150 

Moderale infesilliioll 12 200-400 300 

lIt'avy inl"t'sl :llioll 10 400-800 600 

Tllblc (1): represent the mean activity S .E. of ALT, AST. GGT and G Ull CIli:y'lll CS ill 

cont rol, light, moderate and heavy Fasciola infested sheep (Uti) . 
-----

Group ALT AST GGT GDlI 

Control 2220+ 2.52 130.20+23 .98 28.56+ 2.2 1 3.49+ 1.35 

_~ ,ighl infes tatio n 26.27+ 3.08 25.509+22.86' 37.7 1+2.68* 15 .58+3.48 ' 

Moderate 3167:!:41O' 234J3:!:28 07' 3679:!:163' 1820::!:.2.70* 

in fes(1I lion 
Heavv infes tation 29.90+ 3.52 243 .20+3 3.20' 423 6+1.28' 171 6+ 3.53 "" -= . . ~-
• Slgmficnncc 

Table(2): ALP isoenzymes in control, light, moderate and Ilea y FaSCiola H1 fested sheep (U/I) 
__ G.·aup Total ALP I Fast liver Liver & bone IIl( es (ill ~1 
Control 140.02+9. 11 00.00+00 9680+6.42 52.22+3 42 

197.74+21.14' 45.60+4 6 
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Table (3): Discuss LDH isoenzymcs in control, hght, moderate and heavy fascio lR 
infested sheep (UlI). 

Group 
Total 

LOH, LOH, LOH, LOH, LOll, LOH . 
154.87 83.23 

Con trol 
1.29 3408 69> 26.64 

+20.04 + 11. 72 +0. 19 + 5.23 + 1.49 +> .69 

Light infeslntion 
243 .98 8 1.99 2.06 43 .13 2489 9 1.88 

+ 18,45' +6.25 +0.20 +3 .07 -t 1.8J+ + 9,70· -
Moderate infes tflt iol1 

236. 10 86.50 2,48 47.40 2\ 42 74 .2'1 
+ 20,43' + 7.37 + 0.32' + 4.5 7 I· 2 8.1'" + 7 83 t 

Heavy infestation 
19006 89.79 2.36 42.8\ 806\ 17-1.12 
± 20.41 :!:4 13 :!: 0,42' :!:l .S8 ± 5.56* ± 11 26'" 

• :r:::: Significance 

Tflule (4): Interpret the changes in total proteins, and its electrophoretic pattern control, 
I ight, moderate and heavy fasciola infested sheep (gmlI). 

.,, -
Light Moderate 

Group Control 
Heavy 

infestation in festatiolt infestation . 
Total 

70,42± 3.07 58 .15±2.63' 62.54± 1.57' 5394± 2.35 ' 
proteins 
Albumin 30.69+ 1.30 17 .98+0.93' 17.87+ 0 .59' 21.67+ 0.36' 

0:, Globulin 1.42+ 0.010 1.26+ 0 .08 1.465+ 0.07 1.21+0.08 

0:1 Globulin 2.65+ 0.16 2.67+ 0.15 2.69+0.15 2.46+ 0.15 

p, Globulin 7.44+ OJ7 6.24+ 0.37' 7.33+0.19 5.98+ 0.45' 

2 Globulin 0.81+0.18 1.02+ O. IO 1.48+ 0.09' 1.41+ 0.25' 

J Globulin 6.08+ 0,41 6 .65+ 0,44 9 .98+ 0.45 5.59+ 0.27 

: 1, Globulin 13.'15+ 0.53 14.84+ 0.68 .. 16.52+0.40' 15.84+ 0.94 

I Y2 Globulin 7.40+ 0.45 9.13+0.58' 9.43+ 0.37' 9.10+ 0.45' 
AlG Ratio 0.78+0.02 0.45+ 0.01' 0.40+ 0.01' 0.32+ 0 .02' 
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