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ABSTRACT

This study was designed to investigate the different infestation levels of Fasciola on
some qf the blochemical paramelers specially on enzymes and protein using forty three
adutt male sheep, dassified into forr groups (control, light. moderate und heavy Fascio-
la infested) according to the ntensity of infestation manifested by the fecal egg count.
Lter enzymes AST. GGT, and GDH were increased and very diagnastic at all levels of
infestation while ALT only increased in mederate infestatton The isoenzyme, fast liver
ALP, liver and bone ALP isoenzymes, LDHy anc LDHg were increased. This indicative
to the llwer damage caused by the migrating flukes. Total serum proteins were also de-
creased ot all levels of infestation with a maried decrease n albumin and A/G ratio
accomipanted by maried increase In y2 glebulin. yl was dlagnostic tn mederate infesta-
tion, f1 in Ught, and heavy groups while b2 was tndicative in moderate and heavy in-
festation.

INTRODUCTION

Fasciollasis, {s primarily a zoonotlc dlsease that produces liver Jnfection with adult flukes. Fe-
cal examinatlon can be used [or diagnosed of Fasciola infestation in sheep. but early infestation
can not be dtagnosed by fecal examinatlon until liver damage associated with the immatore ml-
gralory stage has occurced and adult flukes are producing ova (Wyckoff end Bradley, 1986).
The elevation of certain enzymes may be due to the escape (rom the disrupted hepatic parenchy-
mal cells or altecred membrane permeabllity e.g. Aspastate aminotransferase (AST). Alanine ami-
notransferase (ALT) and Lactate dehydrogenase (LDH) or cholestasis e.g. Alkallne phosphatase
{ALP} and y-glutamyl granspeptldase (GGT) Coles (1986). Fasciolasls ls known (o produce a va-
rlety of biochemlcal effects in the host. Including changes in plasina enzyme activities indicative

Mansoura, Vet. Med. J. {201-214) Vol. IV, No. 2, 2002



Ismail, M.; et al...
202

of ltver Injury (Lopez, et al., 1993 and Perez et al.,, 2002).

Isoenzyimes of LDH or ALP are vseful jn diagnosts. because ol their variation in properties ac-
(vities from one tissue to anather and determination of the type of soenzyme presenting the ser-
um In discase, as well as the change in Lotal enzyme activity, can provide valuable addlitional in-
formation Moss and Butterworth (1974). The importance of alkaline phosphates as a dlagnoslic
tool In hepatobiliary disease and In bone disease associated with an incrensed osteoblastic activ-
ity. Different ALP Isoenzymes can be intyoduced into the blood as a result of damage to a num-
ber of organs (Lver, bone, kidney and intestind. Therelore, an increase in total serum ALP activi-
ty Is not. itself. a direct reflection of damage t6 any one organ. For this reason. any attempt to
determine the source of an facrease in sevum ALP actlvity requires an investigaton of its tissue-
specific jsoenzymes, Because AL isoenzymes relain thelr tissue specificity. when relcased into
the circulation. they can be used to idently the tlssue contributling the isoenzyme thiuk is respon-
sible for the increasc in total serum ALT (Dumas and Spano 1980 and Osamn et al., 1999). In
liver disenses, an fucrease In LDHS Is {oumndl. especially acule hepatitis, but also in more cheooic
conditlons such as cirrhosis and obstructive Jaundice. even when the total serum LDH activliv Is
within novmal range (Elliot and Wilkinson 1963).

GGT 1s vselu! clinically in dingnosis of diseases ol the Jiver aad billary tract. Its (¢ grve of ele-
vation is only moderate in hepalocellular liver disease. but is marked In obstructive liver disease.
GGT helps to determnine whether an elevated ALP is coming from bone or liver Kaplan, et al.
(1995) and Calleja et al. (2000). Serum Glutamate dehydrogenase (GDH) is a more scnsitive in-
dicator ol liver necrosis than secum GOT activity Sewell, (1967).

The present work almed to stiidy Lhe eflect of different stages and 0yms of [asciola inlesta-
tion on the pattern of Lactate delhydrogenase and Alkaline phosphatase isoenzymes. which may
Le used s a methiod of evaluation of the health status of sheep as well as a diagnosis of Ir:lesta-
on. Alse, studying the enzymatic changes of some Jiver enzymes, Protein and jts fractionation

wso have been included.

MATERIAL AND METHODS

A ot of 43 male sheep native breed, collected {rom zagazig and El -Uasateen abattoirs.
about 20 10 kgm (Body welght) were used sn this study. The animals were subjected to pre:
slanghicring examination for detection of healthy animals. Alter slavghtering, blood. (ecal and
bile saniples were colleeted indlvidually from each animal. Postmortum examination js made on
the llver lor macroscopic detectton af the parasitc. Fecal and bile samples were collected from

cach animal directly from the rectum and the gall bladder In Polly-ethylene nylon sacs. The sam-

Mansoura, Vet. Med. J. Vol. IV, No. 2, 2002



Ismail, M.: et al...

203

ples are teansferred dicectly to the laboralory and exantined fov delection ol flnke egas according
10 Kelly (1984) and for determiration of the laboratory and examined forr according io (he method
of Coles (1986]. The animals are ctassifiec inio four main groups according (o the ¢y count In

both {cees and bile:-

Serum sampics were used lor determination ol ALT amd AST activilics according {o the melh-
od described by Reitinan and Frankel (1857). ALP assayed according to Kind and King (1954).
GGV according to Szasz et al. (1969) GDH according 1o Bergmeyer (1974) and LIDIL according
to the mcihod recommended by the German clinical chemistey society (1970). ALP isoenzymic
was cstimated according to the melhods described by Lee and Kenny (1975) and Chapman, et.
al. (1987) and LDH 1soenzyme by Plummer (1978), Siroev and Makarava (1889). Manchenko
(1994). Yolal protein concentration by the method ol (Richardson 1977} and protein clectropbo-
resis by (he methods of Smith (1976), Gowenlock, et. al. (1987) and Hames and Rickwood
(1990).

RESULTS

The shivdy cesulted in significanl nerease in the activily of ALT In moderate inl¢stalinn gooup.
Signilicani increases in the activily ol AST were observed not only at all degices of inlestation.
but also increased according to the intensily of Infestatlon. LDH. GGT. and GDH activiiics were
signilicantly increased in all groups. AL aclivity alse increased in the moderate and beavy infes-
talion (Table 1). ALP isoenzymes (raction showed thial the fast liver lractton increasced with «ll de-
grecs ol inlesiation: also liver and bone fraclions ace increased while insiinal rachon did nol
allceted (Table 2). LDIT Isoenzymes resulls revealed in anon-significant increase in the activity ol
J.OH, ., LIy Iractons. and LDU, [raction increased only in maoderate and Jicavy infestation
whercas 1.1, and LDHg fractions weye highly signflicantly increased (Table 3). Decrcases in the
Lotal prolcin concentrations in seyum ol light. moderate. and heavy infeated shceps. with decrcase

in albumin. A/G ratio and increascs in globulin (Table 4).

DISCUSSION

The results of ALT in moderate inlesialion group may be atlributed to the hepatocetlular dam-
age cavsued by he migrating liver fTukes as previously recorded by Youssef (1983), Nasser and
Abd-Rabo (1994) and Azza (1998). On (hc conlrary, Stromberg. et al. (1985) and Bashandy.
et al. (1990} rcported non signilicant elevistion in the enzyme Jevel. because of (he very Jow con-

cenbraflon of ALT in the liver of vuminants, which prevents auy apprectable leakage of (he
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enzyme duying disease process.

Significant increases In the activity of AST were observed not only at all degrees of infestation,
but also increased according to the intensity of Infestation. Similar findings was obsesved by Ra-
dostitls, et al. (1994) and Ferre, et al. (1995) in sheep, and also attributed the changes {n AST
values to the degree of damage of hepatic cells caused by migrating lukes and the penetration of
(s enzynic to the blood from cytoptasm and hepatocyte mitochondria .changes in the cnzyme
activity allow to determine the extent ol damage occurring (n the Jiver parenchyma. whjich (n

turn, cdepends on the Intensity ol infection .

GGY aclivily was slignificantly increased in all groups as recorded by Jemli, et al. (1993),
Ferre, et al. (1994) and Ferre, et al. (1998) .

Galtler. et al, (1986) related the initial rise of GGT to the penctration of bile ducts by migrat-
ing Nukes and would not be released Into the clrculation unt! bite duct damage occurs. This was
also conlirimed by Sykes, et al. (1980), El-Samani, et al. {1985) and Rowlands, et al. (1985)
they reporied an elevated level of servm GGT and considered to be Indicative of epithelial dam-
age in bile ducts or cholestasis In sheep. (he elevated values have been reported with fascioliasls,

particulinly in the chronic form when adult flukes are present in the bile ducts.

GDI1 showed a significant jncreasc (n all levels of infestation. Haroun, et al. (1986) rccorded
a signilicant increase In GOH activity in (asciola infested sheep. Boyd (1962) 1cporicd that ser-
um GDI1 Jevel was consldered to be a high specific indicator for hepatocellular damage wigd high
conceniralion of GDH was found In ovine liver. Ferre, et. al. (1995) related the increcasc in GDH
fevel to Ihc inllammatory state ol the llver and to Uissue destruction provaked by the parenchy-

mal migation of juvenile flukes duiag (he tirst slage of fascloliasis .

The results explained In table 2 declared a significant increasc In ALP aclivity espectally in the
modecalc and heavy (nfestatlon. These results are in accordance with Degheldy. et al. (1990);
Azza (1998); Cosme et al. (2001) and Massoud et al. (2001). The signi(lcant Incrcase was ex-
plained by Kumar, et al. (1983) which may be caused by the exlra-hepatic billlary occlusion by
mature (lukes which resulted in ALP excretlon thcough blle and its regurgitation into blood
sweeam. I additlon, Abdou, et al. (1978) attributed this increase to the jrritation ol liver cells by
foxins or melabolic products of the worin and eggs.

ALY isoenzymes (ractlon showed that Lhe (ast Uver [raction Increased with all clegrees of inles-
tation: also liver and bone fractions are increased while intestinal fractlon «id nol »ilccled. De-

Broe (1985) cxplalned the origin of the fasl liver ALP fraction in secra with cholestasis. it origl-
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.des Tron the liver plasma membrane. Bilg salts lcach the enzymie off the simisoldal and cana-
licular wiembranes. Upon reaching the scrun, the membranc bound enzyme agiregates with lp-
idls andl hpyproteins. Collin et al. (L987) suggested thal the measure ol intestinal ALP fraction is
one method of discriminating intz-hepatic (rom extra-hepatic januodice, becanse intestinal ALP

may be absent in extra-hepaltic obstruction.

LLDIN activity in control sheep wos 154 87+20.04 v/l which significantly fncreasce in blood of
sheep inlested with fasciola regardless the degree of infeslalion light. madecate or severe
(243.98+)8.45, 236.10+20.43 and 390.06+20.41 u/1 respectively. Thesc findings were in agree-
ment wilh that obtained by Bhattacharya, el. al. (1992) who concluded 1hat LDI actlivily was
slgniicantly increased when youny llakes migrating through the liver. On (he other hand., the
aclivily wis reduced when the inkus enter the bile ducts. Abdel- Razek, et. al. (1988] allnibut-
g the ocencrence of high LDH activity to ihe aliernation in cell membrane permcability which

may lead (o leakage of the enzyme fram the cytoplasm (o plasma.

Total 1.1 actlvity can nol constder as an accurale assay for liver status. and isocnzyme de-
terminalions are more coslly. Resulis [cam table 3 revealed a non-signilicant inercase in the ag-
tivity of LDH1. LDHS3 fractions. aud 1.DH2 {raction increcased only (n moderate and heavy infesta-
fion whercas LDH4 and LDHS lractions were highly signilicantly mcreased. These results arc in
accordance with Stroev apd Makarova (1989), Meyer, et al. (1992). Kaplan, et al, (1995) and
Teitz (1996) in human.

Moss and Butterworth (1974} remarked that LDHS isoenzyme which occurs in high coneen-
(ration in tissues such as Ifver and skeletal muscles that are able to underiake anacrobic melab-
alism. So when damage to these organs occur, the release of such isoenzyime ol LDIL inio the
blood stream is increased. Thus. camnparing the scrum isoengyiue paltern with that ol the sus-
pected tissue can identify the sources ol an clevated LDH. Schaffner agpd Schaffner (1987) said
ihat the activity of LDH fsoenzyynes weye not as great as aininolransicrases activily in hepato-

cellular injury. LDH is the predominant iscchzyme in hepatic anoxia and primzany liver discasc.

The present work manifested decreases in the total protein conceniralions in scrum of Hght.
moderafc ind heavy Infested sheep. as previously reported by Degheidy, et al. (1990) Kumar
and Sharma (1991) and Azza (1998). Furmaga and Gundlach (1967) vrclerred the decrease of
lotal serum proteins causcd by the liver fukes. which seriously alfect the proicin melabolism
through mechanical and toxic injury ol the liver cells and changes in the physiological tnnction
ol (he orgain. On the contrary Kadbim (1976) and Anderson. et al. (1978} said thal the (olal
pro{cin concentrations were fncreased. whercas Agnes and Genchi (1977) and Radostitls, et

al. (1994) reported no changes in tolal proicin concentralions, Kadhdm (1976) discussed Uhe
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decreasc in total serumn protelns caused by the migrating juvenile flukes will depend on the size
of inocuwlunm and the duratior of infection. This phenomenon will coincide with grealest destruc-
tion ol cells Brought about by the juvenile Nukes Just before they arrtve in the bile duct.

The (ota) albumlin value was signlficantly decreased in all infested groups. Kadhim, (1978)
and Wawern et al. (1999) thought that the hypoalbuminaemla may be due to two (aclors. one is
tbe decreased synthesis and the other one Is the higher catabalic rate due to the damage to the
liver parcnchyma caused by the migrating juvenile flukes. In addition. Ghazy (1987) stated that
albumin s lost Into the gastrolntestinal tract via the bile duct as a result of (eeding habits of the

lukes.

On deisling with the effect of fasciola onn A/G rato. the data revealed a significant decrease fn
A/G ralio at all fevel of infestation. These results ace fn consistence with thal meartoned by Ba-
shandy. et al. (1990) and Azza (1998). which discussed the obtalned results for bolh albumin

and gloholins |

‘the non-slgnificant incrcascs in oy & og (ractions al all levels of inlestatjon revealed. While 3,
was signilicantly decreased ip light and heavy Infestatlon. By were significantly jncreased in me-
divm and hcavy Infestadon, while 33 were not significantly changed. y, was sigollicantly In-
creased in mediom infestation while yy was significantly increased at all levels of Infesiation (Ta-
vle 4). e Investigation of El- Hawary, et al. (1871) ceported that the presence ot parasite
could be o stimulatory lactor for an increase in the synthesis of gamma globulin which Is the
main glolnlin fraction. While Mulligan (1972) provided evidence that beta globulin fraction was
signlficantly Increased in liver clrrhosis and obstructive jaundice and attributed such clevation
tn 1the stimulation of reticulo- endothellal system. Kadhim (1976} rcported 1hal at globulin Is

nol malcrially alfected by the destruction of hepatic cells or by the presence ol parasitc.

The vsc of some hepatic marker enzymes GGT and GDH. which are found to be Incrcased
during (he early migratory stage of Fasciola Infestation. [soenzyme application also is more use-
ful in determining the ordgin of the elevaled enzyme: also protein electraphoresls is usclu) Indica-
tor for (hhe stage of liver damage. All of these tools cap be used as a method of evaluation of the

health status of the sheep as well as a diagnosls of infestation and the intensity of Infcstation.
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_ Groups No. of sheep Egg count/gm Average
Lonllul 10 —--- B ---
] Light infestation 11 100-200 150
Moderate infestation 12 - 200-400 .-EUU' B
| Heavy infestation 10 | 400-800 600

Table (1): represent the mean activity S,

E. of ALT, AST,

GGT and GDII

control, light, maderate and heavy Fasciola infested sheep (Lif1)

CiAyIncs m

| Group ALT ~ AST_ | GGY | GDM_
Control 2220+ 2,52 | 130.20423 98 | 28.56+ 221 | 3.49+ 135 |
Light infestation 2627+ 3.08 | 25.509+22.86% | 37.71+2.68* [ 15 5813 43" |
hl\'.lo-derale 31.67+4.10* | 234 33428 07* | 36 79+1 63* 18.20+2.70*
infestation _ o
Heavy infestation 2990+ 3.52 | 243.20433 20* | 42 3611 28% |17 H:ﬁ‘\‘w_j”
= Significance

Table(2): ALP isoenzymes n control, light, moderate and heavy Fasciola infested sheep (Uil)

' Group Total ALP Fast liver | Liver & bone Iutestunl_l
“Control 140024911 | 00.0040 0 96.80+6.42 §2.2243 42 |

{Lngmmmtmmn | 206.15+28.21 [ $2840.51* | 148.7442195 | 52124705
' Moderate infestation 25838428 53% 822+1 01* 178.6342] O1* | 62, 534517

' Heavy infesiation 256.66+24.73* | 13.36+0.72* 197.74121.14* 45.00*4.6_ N

* = Sjgnificance
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rmoderate and heavy fasciola

Group :‘i;}‘; DHy | LDH, | LDH, | LDH, | LDHs
_— | 15487 | 8323 129 34.08 693 | 26064
-ontro #2004 | #1172 | +019 | +523 | 149 | +3.69
fiohe infestats 24398 | 8199 2.06 4313 24 89 9) 88

Lghtiniestafion ] 418.45% | 4625 +0.20 +3.07 | +383%  +970%

i  ectaf 236.10 | 8650 2.48 4740 2542 | 7420
oderate infestation | , 9043+ | +737 | +032* | +457 | 1281 | +783°

Heave infestati 39006 | 89.79 2.36 42,85 30 65 179,12
eavy inlestation +2041 | +413 | +042% | +358 | +550* | +11.20*

¥ = Significance

Table (4): [nterpret the changes in total proteins, and its electrophoretic pattern conlrol,
light, maderate and heavy fasciola infested sheep (gm/1).

Group Control . Lighs .MOden.ne . Heavy B

B o infestation infestation infestation

Fotal 7042+3.07 | 58.15+2.63% |62.54+ 1.57% | 53.94+235%

proteins

Albvumin 30.69i/'l 30 17.98+0.93* 17.87% 0.59% 21.67+ Q36*

o, Globulin 1 .42;#‘0»010 .26+ 0.08 1.465+ 0.07 1.214+0.08

o, Globulin 2.65+0.16 2.67+0.15 2.69+0.15 2.46+0.15

B, Globulin 7.44+0.37 6.24+0.37* 7.33+0.19 5.98+ 0.45*

8, Globulin _|0.8140.18 [ 102+0.10 | L48+009* | 1.41+025*

B, Globulin _| 6.08+ 041 6.65+044 | 098+045 | 559+027

Y1 Globulin 13'.75i 0.53 14,84+ 0.68 16.52+0.40% 15.84+0.94

y; Globulin 1 7.40+0.45 9.13+ 0.58* 943+0.37* 9. 10+ 0.45%*

A/G Ratio | 078+002 | 045+001¢ | 040+ 001¢ | 032+0.02°

* = Significance
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