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INTRODUCTION

Schistogemiamislia considered as ons of the moat important
public health problems in tropical and subtropical countries
including Egypt. The most recent estimate of the prevalence
of schistosomiaesis was 200 million cases, further 600 million

live conatantly at risk to be infested .(W.H.O., 1980).

After the construction of the High Dam the incidence of
schistosomiasis has bheen expected to increasme in these years

and the fore -~ coming ones. (W.HeO., 1980).

This iz due to the fact thaet the totel agricultural area has

been increased and the basin irrigetion is replaced by the

perennial ones. (Hammoda 1971).

Schiastosomiasizs is endemic in Egypt and 1t'2 headed the
list of communicable diseases, where 50 -~ 60% of the populat-
ion in area irrigated perennially, are infeSt;d while about
5 = 10 % are infested in areas irrigated by the basin ayatem

(Hilal, 1968).

In Africa, a vonservative estimate placesa the number of
infested individuals et present to be about 70 million and

those under risk to be about 100 million or more (Mousa,1974)-
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The disease affects the mental, physical and genital
development of childrens and greatly diminishes the productive

power in adulis ( Kamel, 1977).

There are multiply evlidences to indicete that there is
an etiological relationship between cancer of bladder and

bilharziasls haematobioninfestation ( Hashem et al., 1961).

Statistical reporte showed that schistosomiasis iz dir-
ectly or indirectly responsible for the death of 25% of the

inhibitants of Egypt {(Nagaty et =sl., 1960},

Infestation with schistosoma mansoni causes marked histo=
pathological changes 1irn the liver of mice and human patients
including enzymes activities which may be due to hepatic fu-

nctional derangement (§adun, et al., 1969).

Proteinuria ias the moat common manifestion of glomerular
lesionsg in S. manaoni and the schistosomal glomerulopathy

which could progress to renal failure (Barsoum, et al., 1977).

The schistosomocidsl drugs which had been developed du-

ring the last years were namely :-



(A) Antimonials Compounds 1-

The experimentel animals treated with tarter emetic
showed toxic effect on the Red Blood corpsules and liver
parenchyma and Haemelytic anemia will developa , ®nd alsc
produced serious alterations as anaphylactic remction, shock

and sudden death, {(Halawani, 1964).

The toxiclity of these compounds 1s due to interference
with cellular metabolism not only in liver but alse im kid-
ney by combined action with the sulphydryl group of reaspira-

tory enzymes. (Bueding & Schiller 1968).

(B} Non = Antimonials Compounds g=

Hycanthong., it could produce an acute hepatonecrosis

and death occur during 2-5 days {(Rolle, 1980). . _

Hycanthonme resulted bilochemical and morphological chan-
ges in liver of mice and rats even after small doses ( Schu-

ster et al., 1973 and 3-amd et al., 1978 ).

Hycanthone considered as a hepatotoxie drug and produ-—
ced hepatocellular carcinoma in several experimental animals

sometimes inducing Jjaundice and in some patients causing
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sever hepatic injury with subsequent death ( Katz, 1977).

This drug has teratogenic and embryolethal effect for
mice and for rabbitse on certain days of gestation periecad

(Moore; 1972 & Sieber et al., 1975).

Niridazole (Ambilhar), it's considered = potant carcino-
genlc drug and can produce sever liver and kidney damage in
experimental animals in the therapeutic doses ( Garrattini,

1977 and Bulary & Shubik, 1978).

Metrifonate ( Bilarcil), it's an organophosphorus inhi-—

bator of cholinesterase and by this way its. effect on the
worm but produced a liver cirrhosis after long duration in

experimental animals ( Hass, 1970).

Our choiee drugs ir this study are :oxamniquine ( vansil)

and praziquantei (Biltricid).

These druge are recomonded recently for tresatment of

schistosomiasis in human patients .



AIM OF THE PRESENT WO

The aim of the present work is to study the effect of
oral, antibilharzial drugs represented By Oxamniqulne
(vansil) and praziquantel (Biltricid ) on 1liver and kidney

function tests in rata.

Moreover, to evaluate the changes that may take place

from drugs edministration at different time inteérvals.

It 18 hoped that this investigation may be used as

helpful guide to clincians in treatment of schistosomiasis.
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OXAMNIQUINE (VANSIL)

————————— " e T e 3o e il S

Oxamniquine is s drug which has been developed from the
lucanthone series by Pfizer limited, Sandwich , Kent U.K,

It i3 prepered from compound U,K, 3883
(Ptizer) by microbiological hydroxylation in the presence of

the fungus asperigillus sclerotiorun. It is an active subat-

-ance against S.mansoni { oster,1973 ).

Chemistry : -

The sctive substance of oxamniquine is 6- hydroxymethyl
=2= isopropylaminomethyl =7= nitro - 1,2,3,4, 4- tetrahydrogq-—
uinoline .

Structfursl Formula sz

HO/j?c

At
C Hy - M- CH

\c 4

=

oN

It is soluble in methsncl, acetone and chlorform , but
sparingly socluble in water (Poster, 1973). The drug is metab-
olized by the liver as is elimennted by the kidneys.



4bd-Rabbo et ul,, (1977) gave oxamniquine in Egypt, they

"obtained a cure rate of 78.4% after three monthes with a
total dose of 40 mg/kg B.W. in divided doses over two ox
three days.

Abaza et al,, (1978) using oxamniquine in chemotherapy
of schistosomal colonic polyposis showed a good response asg
regard reduction in the asize of ploypi with secondary corre-
¢tion of mnaemia and hypo albuminaemia. Rello, (1980) found
that oxamniquine therapeutic dose was ranged from 15 = &0
mg/kg given orally and over 1-=3 day.

Foater, (1973) recorded that this drug has a bad effects
on the liver, and the drug has no evidence of teratogenic ef--
fects in a dose up to 400 mg/Kg in rats eand rabbits. A¥d wlso
reported that high doses of oxamniquine (750 mg/kg) led to a

decrease 1n red and white blocd cells counts and to liver
alterations in mice. While a dese of 120 mg/kg administered

to mice for 3 consecutive days showed no toxicity, where
300 mg/kg day produced histochemicsl changes in the liver
without morphologlocal abnormality .



PRAZIQUANTEL

{ BILITRICID )

Praziquantel is znew broad spectrum schistesomicide
drugy chemically it is known tc be 2= cyclohexyl- carbonyl-

1,2,3, 6,7,11b~ hexahydro- 4 H-pyrazino-{ 2,1- a) isogui-

noline-~4 -~ one with structural formula 019H24 N202 and mole-

cular weight 312.4 ( Andrews , 1981 ).

20

ot

it is present in s colorless, orystalline powder, bitter

in taste, and melts at 136— 140 c’ .

- It is soluble in chleroform, dimethyl-asulfoxide and eth-

R
. ancl, but sparingly soluble in water.( !Biltricid)_aaygr AG,

1972).



The maximum serum concentration of prazigquantel wera
‘reached ‘within 30 minutes tc ] hour after cral administyration

in all species( Steiner and Grabe, 1976 ) .

Within only 24 hours following oral administartion
praziguatel was found to be eliminated in the form of 1ts

metabollites mainly in the urine { Steiner et al., 1976 ).

In the urine of treeted rats, dogs and monkeys(biekman

& suihring 1976),noticed that the the metabolites of prazig-

uantel were conjugates of glucuronic or sulphuric eseide.

Renal excretion  of the given dose was found toc be BO%-
85% of it within 4 dmys, 90% of which was eliminated in the

tirat day ( Paizschke et al.,1979).

Excretion of praziquantel into the milk was studied in g
group of lactating women and indicated that the drug is not
secreted,but passively equilibrated between serum end milk

( Putter, 1979 ).

The preziquantel drug d41d not reveal any undeaired phar-
maco dynamic action{Frohbergz and Hchencking, 1981 ).
It's therapeutic effect was compeared to other antiaschisto-

somal drugs , where provied to be more effective(katz et al.

1979 ).
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From tre results of many clinical studies 1t has been
-concluded that , with respect to population based on chemother—
apy, & single oral dose of 1X40 mg/kg 1s the most sultable
for 8. haematobium and s* manscni while 2X30 mg/kg given on
one day 1ls recommended for s. Japanicum infections( Da silve,

at al., 1981l,.

Andrews(1981) reported that, from correlative studies,
a single oral dose of 20 mg/ kg should be therapeutically

effective in human.

In experimental studies, the acute toxicity in dogs
could not be evaluated owing to the emetic effect of hirgher
doses of the compound in this species (vVvon-Eberstein & Frohe=

berg, 1974).

In mice, high dose of 1200 mg/kg produced no marked or
prolonged adverse asymptomes but only slight somnolence of the
animals. (Machemer & '.ork , 1978).0nly with high sublethal
doses of the drug, some neurc and psychopharmcological
effects could be elicited in mice, rabblts end catsm.

( Gleich and Frohbverg, 1976), recorded that praziquantel
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had no embryotoxic or teratogenic effects In rats, while 1in
. adult rabbits, maternal toxic effects like galivation and

diasrrhoea wers obgserved.

Praziquantel when given to healthy rats in oral doses
comparable to the humentherapeutic dose, falled to reveal
any clinically relevant effects on peripheral nervous system,
cardio vascular asystem , central nervous system, organs inne-
rvated by autonomic nervoug system, blood eclotting and renal
function s -The resﬁlts of carcinogenicity studies with oral
doses of 10C and 250mg/kg praziquantel given once weekly to
Syrian hamesters for 80 weeks and to rats ¥for. 104 weeks,
respectively, showed that there was neo indication of a carc-

inogenic potential( Mohr,1982 & and b)

Davis et al., (1981) Using three different dose regimens
(1X30, 1X40 & 2X 20 mg/kg) showed that success rates were
maximal after a single dose of 40 mg/kge. On the other handg,
Oyediran et al.,{ 1981) and Bialle atal., (1981) using the
same dose regimens,concluded that there werd no statistic~
ally significant differqncein efficacy between the three

dose schedules.

Omer(1981), showed that there was no significiant
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difference in the success of therapy as regards dosage ,
he noticed that the therapy with a dose of 1 X 40 me/kg gave

the better results .

LIVER FUNCTION.

The liver is considered to be the main organ responsible
for the bicaynthesis, upteke and degradation of =a number of
bioclogical meterials in blood ineluding proteins ana engz y-

mes .

Liver function may,therefora be reflected to some exter+t
on the levels or the mctivitiec of these circulating bioche-
mical compounds in serum.Schistosomal infection of the liver
results in ecirrhosis characierized by fibrosis and absence

ey

of parenchymal regeneration ( Salah, 1962 ).

Liver supports the intermediary'metabolisﬁ of a2ll food
stuff, it's the major nucleus n* synthetic, catabolic and
detoxifing activities in tine body, it ia erucial in the excr=
etion of heme pigments and through it's kupffer cells,it
Participates in the iimmune rTesponse jee  the liver is g come

plex organ which performsa many of metaholic function e
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Many tests have been based on the hundreds of reactiona

occuring in the liver .

Going through the literature, oxammiquine and prazi-
quantel have the following effects on the liver function

testsa:s

I, SERUM TRANSAMINASES.

These tests are now an in dispensible part of dlagnosis

this is eapecially true in the casge of hepatic disease.
Serum glutamic oxael acetic +‘ranasaminmse -(SGOT) or aapartate
amino transferase (AS.T ) is an enzyme that catalyaes the
reversible transfer of amino group from glutamic to oxal ace-—
tic. It's present in large quantities in liver,skeletal
muscle ., . kidney, cerebral tiasues, pancreas, spleen and lung
i order that occurance. And the serum level of the anz-
yme .Ilncreases whenever these tisgsues are acutely destroyes
and elevation occcurs dueto release of enzyme from damaged
cells. Very high values are found with hepetocellular necr-
osis( Sherloek, 1975).Serum glutamic pyruvic transaminase
( sgP?.) or slanine aminc transferese (AL.T'); is a cytosol

enzyme that catalyses the reversible transfer of an amineo
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group from glutamic to pyruvic acid.

This enzyme is also present im liver and although the
absolute amount is lesas compared with (A3 .T), a greater
proportion is present in liver compared with heart and

skeletal muscles.

A serum increase is therefore more specific for liver
damage tuhan (LB.%)(Sherlock, 1975) (AL.T)s found nearly excl-
usively in the cytoplasm of hepatic cells and the increase
in it's serum activity reflects inflammation of the liver
better than all other enzymes, this test is now used in pref-

erence to the ZGOT assay particularly for screening Purposes

(Kruse, 1897 Ellis., 1978 and Popper, 1979).

AL.T assay is very sensetive and is thus of special value
for the early detection of hepatitis and reflect the progr-—
ess of liver inflammation. leasurment must be made early for

the high value may-be normalized within a week of the onset.

The patient may develop fatal acute hepatic necrosis

inspite of falling transaminase values. Continued elevation
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suggeets a chronic hepatitis, but results must be taken in

~conjunction with the patients serum bilirubin and gama glo-

bulin ievels,

Normally, the ratioc of SGOT/SGPT - 1a 1 or more except
in viral or infective hepatitis, where in the ratio 1z lesas
than 1( De Ritis etal., 1957)+ Transaminase are helpful in
gcreening for liver ingury due to drugs{Wroblewski 1959).
Moveover, Williams » 1966 and gSadun, s et 8l, 1969),
found that changes In enzymes activities in blood serum have
been frequantly reported in bilharziaszsis, elevation of serum
glutamlic oxel acetic transaminase and serum glutamic pyruviec
transamiriase i4in infected mice. Saif et al.,1%64b)end Ghanem
et al. ,1970);stated that, with the advanced ef the bilharzia-
gia disease, marked increasze in serum glutamic oxal acetilc

transaminase .»

Antimonialis compounds result in a significant riase
of transaminase (Abdallah et £l., 1964 and El-said et al.,
1967)s Abdallah et al., 1971) Also, obgserved a significant

elevation of transeminase level reaching to the maximum level

during the flrat week and returmed within 2-4 weeks after
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treatment with hysanthone. Pedro et sl.,{1973) recorded

that oxamniquine did not affect serum trahsaminasases .

Leopold etal.,{1978) and Wegner, {1979)reported that
fyom 112 indivicduals of healthy volunteers, only 12 sign-
ificant variants were detected of serum trensaminsses., They
recorded that such changesa might occured as an incidental

ochservation .

In post - hepatic and chlangiollitic type of jaundice,
the enzymes level show modest elevation (usually lesa than
300 u/ml), in patients wilth cirrhosis, there is m 60% to
T0% incidence of elevated SGOT level( also below 300 u/ml )
the incidence and degree of SGPP elevation is less
{ zimmerman 1966) .In hepatology AL # is now used in pref-
erence to A8 T assay{ kruse, 1977; Ellis, 1978 and popper

., 1979).

The AS T asgay is mainly used in hepatology to gether
with the AL 1! value ‘o obtain the so-called de ritis quot-
ient{AS TAAL T)e Which 1s of particular value in differen-

tial dimgnosis (Elli=s,1978).
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II- SERUM _ LACTAIC DEHYDROGEASE (LDH)
"L DH®"

1ts aglycolytic enzyme which cataliyzes the intercon-
vergion of lactate and pyruvate this enzyme 1s present almo=t

in all tissues, body fluids and also in bleood cells .

The possible explanations of increased LDH, in bilhar-~
zial hepatic fibrosis is the rise rate of release from liver

cells in advanced stages of the disease .

Although the pathological losions in hepatic bilhaer-—
ziasis is mainly mesonchymal, yet, minor degenerative changes
do oceur in the hepatic cells in the territoxy of the fibro-
ged portal tracts (Erfan, et al.,(1957)and Saleh, (1962);
Ghenem, et a1 ( 1970 g ) and El- Hawury, et al.,
1970)ssuggestes that the occurance of high serum lactic deh-
ydrogenase (LDH) activity and LbH4 isocenzyme is due to that
s« infection which could alter the cell membréne permeability
leading to leaksge of the enmyme from the cytoplasm, where

it's mainly locted , to the plasma.

Altered cells membrane permeability contributes to the

increased level of LDH release from the liver cella.(wieme
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and Demeulenaere, 1970) also, said that the enzyme is 1libe-
rated from disintergrating liver cellas. -

‘This elevation of LDH in bilharzial hepatic fibrosis are
faced by the results of wilkinson(i1962) that the elevation
of serum LDH in virus hepatitis is relatively mild if comp=
ared with the rise in the level of AL T and AS T in adva=
nced bilharziel hepatic fibrosis, the elevation of serum
LDH activity is due to the inabllity of the liver to inae~
tivate the enzyme(Ghanem et &al., 1970) but LDH clearance

was not changed in the hepatectomized animel (greenberg ang

‘Harper; 1960).

An extrahepatic factor which might explained the elev=
ation of LDH activity in advanced ceses of bilharzisl hepatic

fibroais is the skeletal muscles.This obaservation was based
1]

-~

on the results of striking muscle wasting in thesé
cases and on the finding of Mansour et al., (1965) that myo-

pathy occurs in :nilc: infested with S. mansoni.

Ghanem etals., {(197C) reported that in bilharzial hepatic
fibrosis, serum LDH activity remained parctically within the
normal range. In the presence of agscitis the mean value was

slightly increased and the difference was not statistically
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aignificant.

This report inbilharzial hepatic fibrosis is in
aggreement with that reported by wu - and Sung(1962)in
other types of liver cirrhosis . Serum LDH was reported
to be inaensitive index of hepatocellular damage.However
its value lies In the early detection of liver melignancy

(Ghanem et al., 1970). Sherlock(1975) said that LDH is a

relatively insensetive index of hepsatocellular injury .

Parid et 8l., (1972), concluded that there is decr-
ease in serum lactete dehydrogenase asctivity following ant-
imoniglis use in these patients treated with tartar emetic
and bilharcid and this due to effect of drugs on liver

tissues.

ABdel- Meguid,et =21.(1975), reported that oxamnig-
uine has no limportant. changes on liver functién tests included

lactate dehydrogensse.

leopold et al.,(lS7E) , Treported that serum level

of lactic dehyd@rogenase showed no change in response to pra-
zigquantel tremtment five iscenzyme | could be demonstrated

by electrophoresis o
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Iscenzyme separtion has greatly improved the diagno-
stic specificity of LDH (Lanter , 1970) thus the cardiac iso-

enzyme activity increase with myocardial infarction -

( ¥Yroblewski and Gregory 1960).

Whlle the hepatic isoenzyme activity is raised in
destructive liver disesses ( wieme & Demeulenaere, 1970).
Shata, (1982) showed that serum level of LDH increa-

ses8 1n some cases of tubular cell affectionsa .
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IIY SERUM CHOLINESTERASE

Cholinesterases, Esterases are enzymes which catalyze

the hydrolysis of esters to thelr components aclds and alco-

hols.

The cholinesterases are more or less specifically act-

ive in hydrolyzing esters of choline.

These are found in form of acetycholinesterase(acetyl-
cholin acetylhydrolase or cholinesterase (acylcholine -
acylhydrolase) formerly known as true cholinesterase and

other is pseudocholinesterase, respectively-

Acetyl cholinesterase is the predominant acebylcholine
decompoaing enzyme of nervous tissueas and erythrocptes ,

whereas cholinesterase predominates in the blood plasma of

moat species (Amgustinason, 1948).

Acetyl cholinesterage and cholinesterase are found
mainly in the microsomes but alse in the nuclear and mito-
chondrial fractions of broken liver cells preparations.The
cholinesterases have not been highly purifled a part from

the horse serum enzyme, which has been purified 6,000 times.
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Ad-ma (1949) hag studied the gpecificity of the enzymes.

Butyrylcholine is hydrolyzed at only 1l-2% of the rate
of mcetylcholine by mcetylcholinesterase, with cholinest-
erase the reverse was found, butyrylcholine was hydrolyzed

at twice the rate of acetylcunoline. -

Berry (1950) deduced that three separate cholinester—
asen occured in human serum, but Hernshohn et al., (1961 gnid
1962) found seven bands of activity 1n starch gel electro-
pherograms and six in rat serum, serum cholinesterase 1is
lowered in most forms of liver disease. The enzyme i= =a
mucoprotein migrating with theché ~ globulins and 1is synt-

hesized in the liver.

(Saif et al., 1964 b,Khattab, et al., 1967 and Ghanem
et at., 1970), They unoticed that during hepatic schistoso-
miasia, the cholinesterase level 1s low and this reducing

may he due to henertic functional derangemsnt.

In livexr cirrhosis due to schistosomiasls a number of workers
have found, that low levels of cholinesterase occur«Kaufman

(1954) found that from 28 patients with liver cirrhosis due

to schistosomiasis, 24 notients had low levels.
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Hargreaves et al., (1961) found that in random blood
samples only 35% in the cirrhotic.group had a low choline-

sterase level.

Willdi=amn ot 1., (1957) found depressed cholinegterase
activity in 11 of 25 cases of benign biliary obstruction

and 6 of 7 cases of malignant biliery obstructiocne.

Serum cholinesterase activity is depressed in a number
of condition e.g liver disorders exposure to certain toxic
elements and drugs and malignancy (Young et al., 1972} and

Kanjaris et al., 1979).

Cholinezterase level is lowered during administration,
the schistozomeidnl drug named Niridazo}e t0 rats,Barnard,
(194GC) and shageil, 1979), and this depression in ({CHE)
level during Niriderol administration may be due to the that
cholinesteras is an iron containing enzyme and as Nliridazole

is an dirom - depleting drug (Salah et al., 1970) record
that Niridazole have a direct inhibitory action on cholin-

esterage.

(shegei, 196%, Al-Nallah et al., 1977 and Ibrahim

1984} obsereved ihat, cholinesteruse level in the serum of
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rats reduced during sndafter Niridazole administration.

El-Gohary, et al., (1982) they reported thet, Astiban
or metrofonate in it's full dose, led to a significant drop
of (CHE) level., they attributed, the changes of CHE level,
that it may be due to partly releated to the toxic effecta

of these drugs on the liver cells.

Priedheim, 1954, Abdel ~Wahab et al., 1964, Hammouda
1971 and Plestina 1972, They recorded that Antimonialis
compound has inhibitory action on cholinestefﬁée activity -
and the maximum drop in CHE was observed one to 24 hours

from the end of treatment because these drugs are anorganoc-

phosphorus compound which hes an inhibitory action on CHE.

Wegner, (1979) demonestrated that there is no any deta-

ctable changes in CHE, level following praziguantel adminis—

tration.

The slteration of serum enzyme levels may point to
inability of the liver to inactivate the enzyme, an altered

cell membranse premeability or unknown metabolic defecte.
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IV SERUM CERULOPLASMIN

This i1s the term applied to a hetrogenous copper =
containing fraction of the serumog, - &globulinas, which was
once belived to play a role in copper transport ( Latner .

1975).

Ceruloplasmin, is a blue copper = containing protein of
plasma, had been reported to have oxidase activity in vitro
to wards many substrates. (Holmberg & Laurell 1951) they
observed activity to wards, P-phenylene diamine, quiﬁol. cat=

echol, dihydroxy phenyl alanine, adrenaline and mscorbic acid.

Curzon, (1960J)and L eVine (1960/noticed that S-hydroxytr-
yptemine and some releated hydroxy indoles are oxidized in
vitro by ceruloplasmin.ceruloplasmin has the following prope-—

rties :-

It has a copper content of 0.32% a molecular weilght of
about 151000, elight atoms of Cu per molecule, an isocelectric
point of about 4.4, and esbsorption peak at 605 nm. Human cerp—
uloplasmin iscliated from cohnfraction IV-I was found to
yelld a aingle precipltin line on agar gel micro immuno ele-

ctrophoresis, and a single band that is postive to both the
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amido black and oxidase stains following atarch gel electrop-

- horesis.

The adult normal concentration of ceruloplasmin in sexrum
as determined by, immuno chemical anelyais, ranged from 23-44
mgd 100ml. This renge 1s only higher slightly than that obta-

ined by spectrophotometric determination.

It is now known to function as the enzyme which oxidizes
Fa+2 to Fe+3, helping in transport Fe across the intestinal
wall, enabling the Fe to bind with apotransferrin, forming

transferrin, and also helping to mobilize e from storege tiasues.

It has been proposed that the ngme ceruloplasmin can he
replaced by serum ferroxidase, the low levels of ceruloplasmin

found in wilson's disecase. (Henry, et al., 1974).

Evans & wideranders (1967), they demonestereted that
ceruloplasmin 1s an =<5 = glycoprotein, containing mnearly

90% of copper in serum of rats or human being.

Gitlin and Bzheinberg (1952) obaserved that ceruloplasmin
level showed sharply decrease in hepatolenticular degeneration

and this reduction may be due to defect in copper Metabholiszm.
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Curzon and O«Rellly (1960), demcnesterated that cerulo-—

‘Plasmin oxidize ferrous to ferric ions.

Curzon, (1961) demonestereted that there is relegtion -
ship hetween ceruloplasmin -iron and " ecytochrome—oxidasgse -

syatem" .

Osaki et ale., 1966, they recorded that ceruloplasmin is

conaidered e ring between copper and iron metabolism.

Osakil et al., 1971, they pastulated that ceruloplasmin
is rate limiting factor in the mobilization of iron by the

liver.

Liver 13 the main storing site for copper in the body
(Thompson et al.,l970}.1ncreaged copper or ceruloplamin level
in‘¥ha bloocd in the liver diseases has been reported ﬁy many
investigators, (Gubler, et al., 1952; Abdel ~ Anl, et al ,

1970 and El-Nabawi, et al., 1970),

In bilharzizl a.puiosplenomegalic patients there is
Increasing in the ceruloplasmin level in the earlier stage of
the disesase but there is decreasing in ceruloplasmin level

was found tc be slizht in the majority of cases .
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( Ghanem, et el., 1975). The increased amount of copper
-in cartain tissues {(e.g brain, liver, Kidneys) of patients
with wilson's (hepatolenticular degeneration) is fraqunatly
aeccompanied by subnormal ceruloplasmin (and copper)concentr-—
ation. The abnormal tissues deposite are belived to results
from impairment of the capacity for in coprating exogenous
copper inte this non diffusible complex. due to geneticially
determined defect in aynthesis of certein apecific

globulins subnormel ceruloplasmin concentration have been
observed 1in apparsently normal relatives of patients with

wilson's disease (Latner, 1975).

Ibrahim, ( 1984,)demonestereted that the level of cer—
uloplasmin showed a significant increase after Ambilhar adm-
inisteration and the results was related to the highly sign-

ificant decrease in the plasma iron.

This increasing in the ceruloplasmin level was demonss—
terated by Osaki et al., 1971) who demonestereted that ceru-—
loplasmin wea the rats limiting factor in the mobilization

of Iron by the liver.
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Also Lee et al., (1968) explained that ceruloplasmin
-was required for the release of iron from liver reticulOes |
endothelial cells to plaama. and this i1s essential for conver-—
s8ion of ferrous to ferric ioné (Fe+2) to (Fe+3) ( Farroxidase

activity and Finally the formation of Pe (III)E- Transferrin.
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v SERUM PROTEINS

It's claimed that 9C — 95% of plasma proteins are synthe-

gized by the liver.

(Miller et al., 1951) reported $hat the liver plays an
important role in the production of plasama proteinsa, and obser-
ved that the liver synthesized prectically all of the plasma
fibrinogen, the albumin fraction and probably more than 80%
of globulin fraction. Some gamma globulins, however, are

produced by lymphold tissues.

An apparent reduction of serum albumin isa found in
geveral pathological conditions including various diseases of
the liver, this may be due to inereased capillary permeability
or expansion of extra cellular space, resulting in the
presence of an increased proportion of albumin in extravasc—

ular compartment.

(Martin & Lheubergar(1957), it may be also caused by
increased albumin catabolism, the mormal quantity being

reduced.
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{ Ragab, 1956) reported hypo-proteinmemia in 90% of
"bililharzial hepatic patients,on the other hand (Sowidan 1962)

stated that serum proteins are higher than normal .

Iamail, et al., 1957; Ramirez, et al., 1961, Mousa,
et al., 1976 and Saleh, et al., (1976), they recorded that
there is an alterations in serum proteins as a host respons
to Infection have frequantly been obaserved in experimental

animals and petients.

{ Brfan et al., 1957; El-Hawary et al., 1971; Ghanem
et al., 1977a)they reported the followlng conclusion that
serum albumin was found to be significantly decreased in
hepatosplenic schistoscmiesis and highly significantly decr-
eased in advanced ascitic group compared to control cne and

the Hypoalbuminaemlia may be attfibuted to protein malnutrition.

Levine & Hoyt (1950) Observed that there is an proport~
jonal correlation between the serum albumin and the choline-

sterase levels.

{(Ismail and Sidkey 1962) found the total serum proteins

show gradual increase as the condition progresses to late

stage.
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(Ghenem et al., 1970 b),reported that an evident decr-—
ease in the level of total serum proteins aa the disease
advances to the stage of shurnken liver in cases having serum
bilirubin values exceeding 1.2 mg®% and the auvthers stressed
the beneficial effect of high coloric regime observed in

some bilharzial patients who had low total gerum protein values.

Serum protein abnormalities are of value cliniecally in

indicating the presence of diseases.

Alpha 1 and Alpha 2 and beta globulins remains within the
normal range in bilharzial heaptic cases (Ghanem et al.,1970bL)
The gamma globulin has heen reported to increase in bpilharz-
ial hepatic fibrosis due to simple reflection of reticuloen-
dothelial activity activity ( Awny 1962; Abdel Chaffar and

Ismeil and Zidky (1962) stressed the early incildence
of hypergamme globulinemia and stated that it was the only
early abnormality causing ineresse of erythrocyte sedimenta-—
tion rate and turbidity and that this hypergamma globulinemia
showed progressive increase in different stages of bilharzial

hepatic fibrosis.
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Ghaner: -t al.,(1970a) reported hypergamms globinemia
in 68.5% of non ascitic and in 72.7% of ascitic bilharzial

CASeS«

The level remained almost the same in the hepatomegalic
gsplenomegalic stage, then showed & decline in casea with
shrunken liver. Low total protein levels are usually assoc-
{ated with low slbumin levels, which are usually accomplned
by a smaller change in globulins. Also albumin level may be
ecaused by inereased loss of albumin in the urine, decreased
formation in the liver, or insufficient protein intake,

{Korngleod; 1966).

Purther more, Clarkson, (1966) and Bierer, (1969) rec-
orded that, both alpha and teta globuling are produced by

the liver alone.

Tn advanced stages of the diseasse, albumin is decreased
and the globulins are increased, in the early stazges of acute
hepatitis, examination indicate the protein levels to be
normal, Bauer, (1982b). Also Shank et al., (1968) recorded
that, the decrease in albumin fraction may be duwe to a dra-

stically decreased appetite, where no water or food consumed®
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Galalet =2l1l., (1971) recorded that, there is decrease in
‘serum slbumin level following antimonialis use in thelr expe-
rimental animels treated with tartgr emetic and this due to

the toxic effect of these drugs on the liver cells.

Shoeb et al., (1571), noticed significant difference
between serum albumin and globulin values before and 2 weeks

after treatment with hycanthone.

Tash et al., (1982) state that the total protein level
showed decrease in mosat the patients after the treatment with
praziquantel, and this may be due to low amount formed by

the liver due to the effect of praziquantel on liver cells

El-Rooby et al., (1963) and El-Rooby, (1967) , stated
that after antibilharzlial treatment a significant rise 1in
serum albumin cccurs in hepatosplenic cases with pretreatment

marked disrrhoea with some decrease in globulins.

And they attributed such albumin rise to the improvement

of a malabsorption state of hilharzial ordgin.
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VI BILIRUBIN

Bilirubin is one of the end products of haemoglobin
break down in the body and is excreted by the liver via the
bile, and it's mabile pigment normally present in blood, itt's

formed in the cells of the reticulothelial system.

In gualitative and gquantitative analysis, the term bili-
rTubin 1s applied to the unconguated bilirubin (Mallory &

Bvelyn, 1937).

The level of total bilirubin in human is normally from
0.5 to 1.4mg dl. levels above 2.5 mg/dl usually produce
Jaundice since biliary and cholangioclar unite implication is
rare and late in pure bilharzial hepatic fibrosis, the bilir-

ubin would be expected to rise only in terminsal and complica-

ted cases (Ismail & Sidky, 1962). - -

El-Mofty & Khattab, (1962), Cheever, (1965) and
Schiller, et al., {(1973), they reported that infection
with schistosome mansoni ceauses marked histopatholegical
chenges in the livers of mice and human patienta , and they

noticed that the bilirubin level remain normal untill very
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late stage in the dlsease when fibroasis . imwolved the liver

completely and cirrhosis ocour.

Jaundice has been classified by Ducci (1947) into prehe-

pratic, hepatic and poat hepatic.

The prehepatic inecludes hamolytic¢ jaundice, Gilberts
disease and hepatic dysfumction, in this type, the serum
Pilirubin is mainly indirect or unconjugeted without biliru-

bin in urine.

Pogt - hepatlc jaundice means the obstructive Jaundice,
the serum bilirubin in which is of the direct type and app-~
ears in urineJthe hepatic jaundice has been further classif=
ication, 1t is divided into two types, hepato cellular, and

hepato canalicular ( cholangiolitic) Ducci,(1947)

The hepato cellular one occur due to injury to liver

parenchyma (viral hepatitis).

Cirrhosis and toxic hepatitis) 4in this type there is=s
inerease in the direct bilirubin in serum and presence of

billirubin in the urine (zimmerman, 1966), .
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The hepato canalicular type is the second type of the
hepatic jeundice, 11 has called chelangiolitic, the jaundice
appears bacause bllirubin regurgitates to the blood throuzgh

defects in the cholangiocles.

This type of Jjaundice is commonly seen with-certain
drug reactions ( chlorepromazine, methyltestosterone) also
occurs as 8 result of viral hepatitis or it may be idiopat-

nic ( zimmerman 1900).

Elevated concentration in serum are of c¢clinical impor-

tance in the disgnosis and evaluation of liver damage.

It was shown that bilirubin present in serum in three

forms, as free bilirubin and as the mono- and diglucuronide

compounds .
All three are loosely bound to serum albumine.

Bilirubin is in soluble in water unless bouyd to albu-

min « react slowly the diazo reaagent and requires the pres-—

ence ol #Alcohol
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Serum bilirubin is also elevated in a number of diseases
‘of bones and liver, haemolytic and cbstructive Jaundice or
hepatotoxic drugs (william et al., 1969 and Bauer et al.,

1974).

Schuster et al., (1973) and Saad et al., (1978) recorded
that Hycanthone was shown to produce biochemical and morpho-
logical alterations in the liver of mice and rats even

after smoll deses, and serum bilirubin level was elevated.

Katz, (1977) reported that hyeanthone has to be consid-

ered a hepatotoxic drug and sometimes inducing Jaundice.

Givel et al., (1973) reported necosis of liver and cir—
rhosis after long duration of Metrifonate in take and produce

Jaundice in experimental animals.

Basmy, et al., (1969) suggested that, tHe Niridawzol
(Ambilhar) affect on liver function in man only in case of
advanced hepatic fibrosis and serum bilirubin level was

elevated.

{(Leopold et al., 1978 and wegner, 1879) they recorded

that, they did not observed change in serum bilirubin



after praziquantel treatmeni, in healthy vclunteers.

On the other hand Davis et al., 1979 and Da Silva et al.,
1981, they did not observed change in serum bilrubin after

praziquentel treatment in the iInfected cases.
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KIDNEY FUNCTION -

The kidneys perform a series of functions, they excrete
the end products of protein metabolism (urems, uric aclid and

crestinine) and about half the water eleminated from the

body.

They maintain and regulate the composition of essential
blood constituents, maintain the internul compeosition of the

body to be compatible with life and help to preserve normal

acid- base bhalance of the body fluids.

Renal function tests generally estimate an average

performance of the total kidney.

A very large number of renal function tests have heen

done for this purpose.

From these tests are:-
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X UREA LEVEIL Il SERUL :

Urea is the main end product of protein catabolism,the
liver is the sole site of urea formation as it's the only
organ that contains all the ensymes mecessary for ures
biosynthesis through successive stapges of deamination of
amino acids, the formation of ammonia, the incorporstion of
this ammonia into the Krebhs with the resultant formation of

VTR E »

After urea 1s formed in the liver, 1t passes into the

blood z2nd is execreted in the urine.

Urea diffuses freesly through capillary walls and cell

membranes.

It is present in virtually identical concentration per
unit of water in extracellular and intracellular fluids i.e

rlasma, serum , cerebrospinal fluids, saliva and intestinal

secretions.

BUN depends upon the relation ship betweoen urea produc-
tion (protein ingestion and catabolism) and urea excretion;

the minor amount of urea destroyed by mieroorganisms in the
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intestinal tract may be disregarded. (Dawvidsohn and Henery

"1974).
Urea 1ls excreted meinly by the Kindeys.

It's through to be cleared at the glomerulus, but partly

diffuse back to the blood durlng the tubular reabsorption of

waterf{ White et al., 1976).

The nitrogenous content of urea comstitutes nearly about

50% of the total molecular weight.

The normal value of blood urea varies from 9-15 mg/dl.
The range of mormal values may be greater depending on age,

dexXx and diet.

It has heen also reported that the concentration i1s
higher during the day than during the night. (White et al.'

1976).

Blood urea nitrogen increase in nephritis, prostatic
obstruction, renal insufficiency, end decrease in acute

yellow atrophy of liver, liver cirrhosis and Pregnancy.

Blood urec concentration does not begen to increamse
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untill glomerular filtration has fallen below 50% ( White

et alo, 1976)-

In contrast to serum creatinine levels which vary at =
minimum with the protein intake. (Zilva & pannall 1979 )
obtained a 400% variation in serum urea levels and this due

to the differences in protein intake .

Bueding & Schiller (1968), pastulated that, Antimonialis
compounds resulted in renal damage and they observed a signi-

ficant incremse in serum urea following treatment.

Shafel et al., {(1971) recorded that, Bilharcid has no
toxiec side effect on kindey function tests and no significant

change in serum urea level folleoewing treatment.

Basuny et al.,(1969ﬁ suggested that no important change
in serum urea level following Niridazcle sdministration, and

has no toxic side effects on Kidneys functions .

Thamm, (1260) end Abdallah e% =l.,(1965) suggested that,
following Metrjifonate intake for long duration, a renal
damage will developed and the urea level showed e slignificant

rise.
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Siongok et al., 1975, reported thet oxammiguine has no
important effect on renal functicns and no significant elev-—

ation in serum urea level after oxamniquine administration.

In healthy volunteersa, leopold et al., (1978) revealed
gignificant change in serum urea in some individuals. follow-

ing praziquantel administration .

Da Silva et al., (1981), they did not found any detecta-
ble changes in the serum level of urea after praziguantel

treatment.
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I _ CREATININE LEVEL IN SERUM

Creatinine 18 derived from the metaboliam of tissue
creatine and so it is not affected by diet. The aynthesis
of creatine and parts of two amino acids (arginine and

methionine).

Guanidoacetate (glycocyamine) is formed by transamidin-
ation primarily in the Kidneys; this is a reversible reaction
mediated by transamidinase which is subject t¢ feed bhack

Inhibition of dietary creatine.

Glycocyamine is then methylated with a second reaction

requiring transmethylase and activated methlonine in the

liver to form creuatine.

Creatine in the free state and as phoaphocreatine is
distributed from liver via blood to muscle and brain with

trace amounts in the urine.

Phosphocreatine exists in high concentration, especially
in muscle, where it is an important form of high -« energy

phosphate storage.
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The dehydration of creatine resultas in s ringed compound
.ereatinine which is readily excreated from the body by the
Kindey. It is found in the plasma of adult animals in low
quantities, in young growing animals it is found in higher

quantities.

Creatinine is highly diffusible substance and 1ls evently

distributed in the body water. T

The measurement of creatinine level in serum yeild the
same diagnostic and prognestic inflammation concermning renal

function as that obtained by the megurment of urea nitrogen.

The determination of creatinine provides mere accurate
inflammabtion creatinine is cleared by the Kidney at the

glomerular filteration rate (Davidsohn and Henery, 1974).

The concenrestion of creatin-
ine In the blood 1ike that uree,will Increase with decreased
Kidney function, and the main use of estimation of serum
creatinine is in the sssessment of Kidmney function (Tauasky,

19543 Hudson and Rappoport 1968).
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Plasma levels depend largely on glomerular functilon ’
"while urinary concentration depend almost entirely on tubular

function (Zilva & pannall, 1979).

Creatinine is the least variable nitrogenous constituent
of blood. Normal values for serum in man are In the range of
0.5 to 1.2 mg/dl. in early nephritis, values 6£72 to 4 mg/dl
are noted, while in chronic heemorrhagic nephritis with urae-

mia values of 4 to 35 mg/dl may be obtained (White et al.,1976).

Creatinine concentration in the serum of bilharzial pat-
lents showed in sipnificant variation except 1n the group of
ratients with ascitis who showed a signlficant decrease from
normal levels, while non significant changes in ereatinine ’
cencentration were observed in ratients with cancer bladder
of bilharzial etiology compared wlth that found in serum of

Normal subjects( Ekramaz.Khafagy, et al., 1976).

Bauer, (1982 a), reported that, creatinine concentration
in the serum may be relatively higher than that of urea in

obstruction of urinary Tract.

And in chronic nephritis ,fudson and Rappoport , (1968)
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recorded that, the creatinine concentration will inerease

with decreased Kidney function.

Barsoum et al., (1977), pastulated that schistosomal

glemerule pathy could progress to renal failure.

Talaat et al., {1966), observed a significiant increase
in endogenous creatinliace followlng Antlmonialis compound
administrations Basmy, et al.,, (1969) pastulated that Nirid-

azole has no important effect on serum creatinine levél.

Shafei, (1979), reported that, following oxamniquine

administration, No significant alteration in serum creatinine

level.

Wiegner, (1979) pastulated that following praziguantel
administration, Ho any detectable changes in serum creatin-

ine level .
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NATERIALS

A) ANIMALS USED:

In the present work, 54 healty male albino rata were

used , "to evold the possible sex relatedr,

~ Thelr weights ranged from " 140 - 210'gms "
- The rats were obtained from the unit of the Vet. Med. Zag.

Univ. experimental aenimals of the Vet.Med. zag. Unive.

The rats were divided into three groups were 18 for

each.

The rats were caged together under the agme environmental
condition and kept in hygienic seperate boxeas throughout the

experimental period.

They were maintained on ration composed of barly greins,

Pread and milk.
Water were provided ad 1libitum.
Experimental animals were divided into three main groups:

Group 13 18 male albino rata, were given saline only and

kept as &a control groupe.
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Group2: Composed of 18 male albino rats,they were received

the total recommended theraputic dose of oxamniquine (vansil)
(42meg/ 200 gms body weight) divided into 3 successive days

and given orally through stomach tube .

GROUFP 3: Consisted of 18 male albine rata, given the total
recommended therapeutic dose of prazidquantel(Biltricid) 42

mg/200 gm body weight of rats, given ormlly at once as single

dose.

kLach group were subdivided into 3 =subgroups each one of
these subgroups were 6 rats and they were egqual in number
and had the same avercge welighte. After the passage of 24
hours from the finlished of the both drugs sdministration.
Sixrats from each different groups wer? taken and were anthe-
sitized by ethyl ether through inhalation, after that the
blood samples were collected from eyes plexus of rats
through narrow cupillary tube prepared for i4,and the blood Ssa-
mple was collected in a dried and clemm centrifuge tube, allowed
to coagulate, incubated for 2 hours at 3700. Then centrifuged
at 3000 rs pe m for 1% minutes.

The c¢lear non hemolyzed sera were kept in ice-cooled sterile.



- 51 -
labelled glass vials and were asubjected for determination of
different hicchemical parameters .

B) DRUGS USED

1) OXAMNIQUINE (VANSIL)

The drug was used in our experiment was a capsule form
(250 mg) and drug was administrated orally through astomach
tube after suspensing it in a distilled water, and thia accor-
ding to ( Andrade, et al., 1981l) at a total dose level of
42mg/200 gm B.W and this dose was divided into 3 muccessaive
days. This dose was approximately eguivalent to adult human

dose 40 mg/kg b.w ( Abd-Rabbo et ale, (1977).

Extrapolated to rats by the method of Pagets &nd Barnea

(1964) for interspecies converasion scheme of the dose.
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2) PRAZIQUANTEL ( BILTRICID )

It is present in the form of tablet each of 600 mg and
the total recommended dose for rats was 42mg/for ratas weigh-
ted 200 gm, this dose was approximately equivalent to adult
human dose 40 mg/kg body weigh asa si-gle ocral dose( according
to Davia et al., 1981) extrapolated to the rats,calculated by

the method of Fagets and Lanrnes (1964) for interspecies conver-

gion of dose .

For rats, the drug was administrated orally through stomach

tube after being powdered in a morter and dissclved in

5% aguous starch solution, according to {Xiao et al.,

1985).
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» METHODS " -

1- SERUM TRANSAMINASES

Serum glutamic oxaloacetic( S.G.OE[ and serum glulemic
pyruvic transaminases ( SGPT!:

Serum glutamlic oxaloacetic transaminase and serum glut-
amic pyruvic transeminase activities were estimated colorimet-

rically after Reitman end Frankel,( 1957 ).

PRINCIPLE ;-

Tha method is based on that, the pyruvate formed by
glutamiec pyruvic transaminase reacts with 2,4 dinitro phen-
¥1 hydrazine ( DFNE ) to give a brown coloured hydrazone

which can be measured colorimetrically at 520 nme.

Also the oxaloacetic acid formed by glutamie oxal acetic

transaminase decaboxylates spontaneocusly to pyruvate which is

agein measured as hydrazone .

REAGENTS ¢~

1) Phoasphate buffer solution( PH.T.4) 1l.3 gm of dry anhydrous

Ne_ Hpo

, 4and 2.7 gm of dry anhydrous KH2p04 in 1i+tre of

distilled water, checked with a pH meter .
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2) SGOT substrate solution: 13.3 gm of Dl- aspartic acid
were dissolved in the N- sodium hydroxide and produced

a solution with a PH T.4e 0.146 gm ofc- ketoglutaric acid

was add and diésolved by adding N. sodium hydroxide the FH

was then adjusted to 7.4 and completed to SOdmi with phosp-

(o]
hate buffer and kept at-~ 5C .

3) SGPT subhstrate solution: 9 #zm of alanine were dilasolved
in go ml of distilled water with the addition of N- godium

hydroxide to adjusted the PH to T«4, 0.146gm ofex- keto glu-

taric acid was dissolved by adding N= sod.hydroxide and com-—

o
pleted to 500 m]l with phosphate buffer and storegat - 15C .

= Stock pyruvate standard:

220 mg of sodium pyruvate weredissolved in 100ml of phos-—

phate buffer solution PH T.4 .

4) Working pyruvate standard solutioni-
The stock standard pyruvate was diluted ( 1 in 5) with
o
phosphate buffer, stored at -15C « This solution was prep-

ared freshly each week .

5) Colouring agent solution:
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19.8 mg of dinitrophenyl hydrazine (0.099 m mol /1) were
dissolved in 10 ml conce Hol and completed to 100 ml with

distilled water and kept in & brown bottle atroom temperature.

6) stopping reaction agent solution:-
16 gm of scodium hydroxide (0.4N) were dissolved. in a liter
of distilled water.

procedure for Se. GOTz-—-

Test:= 0.5 ml of S5.G0T subgstrate and C.1 ml of non hemolysed

o
seprum were mixed and incubated at 37C for 60 minutes exactly.

The tube was removed from the bath and immediately 0.5

ml of dinitrophenylhydrazine was added and mixed well

Control:- 0.5 ml of S.GOT substrate was mixed with 0.5 ml

of dinitrophenylhydrazine and then OJd ml of serum was added.

standard: 0.1 ml of working pyruvate was mixed with 0.4 ml
of 8. GOT substrate add 0.1l ml of distilled water and 0.5 ml

dinitrophenylhydrazine.

.Blank: 0.5 ml of SGOT substrate was mixed with C.1 ml of

distilled weater and 0.5 ml of dinitrophenylhydrazine.
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Dinittrophenylhydrazine was allowed to react in all tubes
for 20 minutes at room temperature, then 5 ml of 0.4 N.sodi-
un hydroxide was added %o each tube mixed well and then mea-

gured after 10 minutes at 520 nm .

CALCULATION s =

The pyruvate found in - the serum ls responsible for

the difference between test and control ( T=C).

The pyruvate in 0.1l ml of working standard (0.4/ﬂ'm)
produces the difference between standard and blank(S-B).

so pyruvate formed in 60 minutes by C.1l ml of serum is
T - c

X 0.4/(/ mole
3 - B

Thus tlhe pyruvate formed minute litre of serum is

T - ¢ 1 . 10C0 T =C -

—_—— X 0.4 X ' = x67 A mole
S~ B 60 Cel S« B

T = Test , C = control, 5 = gtandard,

B = Blank
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Procedure Of SGPT i~

The same procedure of 3GOT except that, the SGOT
substrate must be substituted SGPT substrate and the inc-

ubation of the test tube is reduced to 30 minutes only.

Caleculation:—

The pyruvate formed in 30 minutes by 0.1 ml serum

. T - C
13

X O.4J}yhol thus the pyruvate formed.
S -8B

minute litre of sexrum is :-—

L =C X 0.4 X 2. x 2000 . T =C_ ¥ 133/ moles
S - B 30 0.1 S -B

The calculated pyruvate for SGOT and S GFT were also

converted to i.uw/ litre by reference to the following

table.
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The relation of/(/mole of pyruvete per min, per

litre in the colorimetric reaction to internatisnal units

Calculated GOT GPT Calculated - - GPT
pyruvete result result pyruvate )Jmole result
pmole per in in per min/litre in

min/Litre T.u/l I.U/L T/

2 2 1 56 24

4 3 2 58 25

6 5 2 60 29

8 6 3 62 27

10 7 4 64 29

12 9 4 66 30

14 11 5 68 31

16 13 & 70 33

18 15 7 72 34

20 17 T T4 35

22 19 8 76 ‘ 36

23 20 8 78 37

24 21 9 80 38

26 23 9 82 39

a8 25 10 84 40

30 27 11 86 - 42

32 29 12 88 44
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34
36
38
40
42
44
46
48
50
52

54

33

35

37

39

41

44

47

51

55

60

I3
14
15
16
17
18

19

21

22

23

90
92
94
96
98
100

102

46

48
50
52
54
56

60
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2) SERUM LACTIC DEHYDROGENASE ( LDH )

Lactate dehydrogenase ( LDH ) enzyme was measured

colorimetrically using the metnod reported by Wootton(1582)

Principles-

The method depends on the reduction of pyruvate by the
incubation with the enzyme solution in the preasence of red-
uced co enzyme nicotinemide adenine dinucleotide. The Temction
is stopped by adding dinitre phenyl hydrazine solution whieh

reacts with remaining pyruvate forming & hydrazone,

The amount of un.reacted pyruvate is found by mesauring

the brown colour produced when the hydrazone is made alka-

line .

Reagentsi-~

1) Pnosphate huffer pH ( 7.4) prepared as in buffer of SGOT.
Tle3 gm of anhydrous disodium hydrogen.phoaphate and
2.7 29m of anhydrous potassium dihydrogen phosphate per

litre in water .

2) Stock sodium pyruvate(37.5 mmol/l ). 415 mg of snd.

pyruvate were disgolved in 100 ml of phosphate buffer
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3) Working sodium pyruvate buffered substrate {(0.75 mmol/1l)
Stock pyruvate solution were diluted 1 im 50 with phosphate
buffer 1lml of stock solution was diluted in 50 ml of buffer
N.B: Preshly diluted solution was prepared daily just before

nuse.

4) Reduced nicotinamide adenine dinucleotide (NADH). 10 mg of
NADH pexr 1 ml of phosphate buffer was make and freshly pre-

parad solution must be prepared daily.

5) 2,4 dinitrophenylhydrazine (DNPH) (2m mol/l). 400 mg of
244 dinitrophenylhydrazine were digsolved in 85 ml of conc-—
entrated hydrochloric acid. Make up to 1 litre with water

and was stored in dark botbttle.

6) Sod. hydroxide 0.4 mol./1l:16 gm of sod. hydroxide per litre

in distilled water .

Procedure :2-
Test: 1ml buffered substrate was mixed with 0.05 ml of serum

the reaction wasm started by adding 0.1l ml of NADH solution.

The tube was incubated in a water bath, adjusted to 37°C

for 15 minutes after which 1 ml of dinitrophenylhydrazine

sclution was added
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and mixed welle.
Control:— 1 ml of buffered substrate, 0.1% ml of buffer

and 1 ml of DNPH also added .

Blanks 1.15 ml of buffer and 1 ml of DNPH. All tubes

alliowed to stand at room temperature for 20 minites .

Then 10 ml of 0.4 mol/l sod. hydroxide was added to
each tube, after 10 minutes, the developing coloure was
compared at 5 10 nme

Calculation:

The control tube contains 0.7?/Umol of pyruvate.

The amount of pyruvate which hes reacted is

X 0.75/(/ mol

This 1s the effect of the enzyme in 0.l ml of serum

C=1T

¢C -8B

acting for 15 minutes .

The pyruvate reacting/minuteflitre of serum 1is

—<£ =T x0.75 x—%— x 1000
C -8B 15 C. 05
E . C = 7
nzyme activity = X 1000
¢ -~ B

If the result is greater than 800 i.u/l, dilute merum

1 in 5 with phosphate bhuffer and repeat the estimation.
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3) CHOLINESTERASE - -
Cholinesterase sctiviity was messured following the

methods of Biggs et al.,{(1958)
PRINCIPLE:

The methods depends on the change in the absorhbance of
bromo thymol blue colour after incubation with acetyl
choline bromide at 37& For 30 minutes the,Kuwu of cholines-
terase wctivity was measured by referenyce to calibration
curve .

Reagents1-

1) Stock buffer.

1.361 gm Potasaium dihydrogem phosphate,l2.37 gm sodium
barbhitons and 175.35 gm sodium chloride/l in water.

2) Stock buffer- indicator aolution.

100 mgof bromothymol blue was dissolved in 2 ml/2mol/l
podium hydroxide sclutiom and washed into a litre flask
with 150 ml stock buffer asoclution and was diluted to abeut
950 ml with water .

PH was adjusted to 8.0 by adding approximately 16ml of

500 m mpl/l hydrochloric acid and diluted to a liter

3) Working buffer-indicator solution.

47.6 ml of stock solution were diluted to 100 ml with
distilled water .

4) Substrate, 156 gm acetylecholine bromide/l.in water.
5) Acetic acld, 150 m mol/l was diluted 1 %o 10 for

used and the solution was kept at 40° .
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Techniques=-

To 4.6 ml of working bhuffer indicetor sclution, o.l

ml serum and 0.2 ml of aubstrate were added

- The contenta of the tube waemixed well and were read
at 620 nm.

o
- The tube contents ware incubated at 37C for 30 min.and

. read again.

To obtain a calibration curve prepare a seriea of dilu-

tions as followse.

Serum cholinesterase 0 1.0 2.0 3.0 4,0 50
Ku/l

Acetic acid({ml) 0 3 6 9 12 15

Water {(ml) 15 12 9 [ 3 4]

A series of tubes containing 2 ml of stock buffer
indicator solution were set up.
le4 ml water, Ol ml pooled normal sera and 1ml of

each of the above dilution were
Reading at 620 nm and plot

added.

the reading to obtain .
a Standard ourve from which the unit Tum
cholinessterase can be read . s of se



» CHOLINESTERASE ACTIVITY "

n (mits "

— 150
l.40

130
| _1.20

1.10

| _1.00

L 0.90

0.80

0.70
0.60

L 0,50
0.40
0.30

— 0.20

| .C.10

1.40

1.30

1.20
1.10

1.00

0.90

0.20

0.10



4 ) CERULOPLASMIN

Methods for quantitative estimation of ceruloplasmin
in serum have been based on its blue colour.
Enzyme activity has been measured in terms of international
unite for p~ phenylenadiamine on the assumption that the
coloured product obtained as a result of the oxidation ias

" Bandrowsk 1s base " & timer of p~ phenylenediamine.

For measuring the enzymatic activity of ceruloplasmin
with o= dianisidine dihydrochloride (4.;;diamino-3,5; dime-
thoxy= biphenyl )} as substrate. This reagent, which requires
no purification on the commerically availaeble material and

is stable in agueous solution is converted into

a yellowish browne.

Ceruloplasmine was determined colorimeterically and

this accordins to ( .schosinsky, et al., 1974).

Reagents:—

1) Acetic buffer solution, pH 5, ionic strength O.l.

In a 10C0.ml1 volumetric flask, the following materials

were added and mixed , 990 ml of water, 13.608 gm of scodium

acetate.
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-3H,0 ( J.T.Baker chemical C:p.,a R grade) anmd 2.6
ml of glacial ncetic acid ( Mallinekrodt chemical works,

AR g['a.de ).

Thepd was measured with a pH meter end if necessary,
the PH was adjusted to 5.0 by addition of 0.1 mol/'litre

sodium hydroxide or glacial acetlic acid .

Filled to the mark with water, and was mixed well and

=]

stored at 4C .
2) Sulphuric acid,? mol litre.
was added =slowly with mixing, concentrated sulfurilec acid

{ Mallinckrodt chemical works, AR grade) to an equal

volum of water.

3) 0. Dianisidine dihydrochloride, 7.88 m mol/l.
in a 100-ml volumetric flaak, 250 mg of QOe.dianiaidine
dihydrochloride { sigma chemical cc., purified crystal

grade) were placed, water was added to the mark, and mixed

well untill completely dissolved .

In a brown glass reagent jar, the reagent was stored in

o
the refrigator at 4C .

Procedures

1) 0.75 ml of acetate buffer and 0,05 ml of merum were
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pipetted into two tubes{for each sample), one of it marked

" Emin " gnd the other " 15min " o

2)
3)

4)

The tubes were placed in BOCo water bath.

Allowed 5 min for temperature equilibration.

0.2 Ml of substrate(C. dianisidine dihydrochlordide
reagent) was added, after it was incubated at 300o

before used. .-

In each tube, the timer was starting st the first subst-

rate addition .

5)

6)

7

8)

s

After exactly 5 min, the ™ 5 min " tube was removed from
the water Dbath .

2.0 ml of 9 M gufuric acid were added and mixed immed-
iately.

After exatly 15 min, the "™ 15 min " tube was removed

from the water bath and 2.0 ml of 9 M sulfuric eciad
were added and mized immediatel;: .

The absorbance of the purplished solution was measu-

red at 540 nm.

- Distilled water was used as blank.
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Caleculetion

The enzymatic activity of ceruloplaamin is wxpressed in
international unita®, in terms of substrate consumed.
Ceruloplasmin oxidase activity =(A15-A5) x 6.25x107 }1 /mol
- A15 and A5 are the measured absorbance of the "15 min" and

"5 min" solutions, regpectively.

The factor 6.25 x 10~ T was obteined as follow.
Conce of gubstrated oxidized =

abgorbance x 3 x 20

( 9.6 x 10)}1 mol/ml per minute

Where 9.6 = molar absorptivitiy of coloured solution in terms

of substrate consumed

-] =1
(ml}i mol Cm )} (17)s 3.0 = correction . factor for final
wmegsured solutlon volume.
20 = Correction for serum volume used (C.05ml); and

10 = dncubation time (min) -
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(5) SERUM TOTAL PROTEINS

The total serum proieins were determined colorlimeterica-
lly according to the method of Weichselbaum (1946) in the
serum, in the first diluted with isotonic sodium chloride
solution and the proteins are then determined by the biuret
reagent in which the peptide bonds of protein {(-NE- co=) reacts

with copper =zolution to give a violet colouration.

Reagents @

1) Sodium chloride (0.9%)

9 mg of sodium chlordide were dimpsolved in 1000 ml of

dist. water.

2) Stock biuret reagent (welchselbaum 1946)
45 gm of sodium potassium tartarte were dissolved in 400ml
of 0.28 sodium hydroxide,
15 gm of copper sulphate {Cu 304. 5320) were added and
dismsolved by sastirring, then 5 gm of potassium fodide

were added and mads up to volume of 1 liter with O.2 N

HaoH.
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3) vWorking dbiuret reagent
50 ml of stock biuret reagent were dilured to 250 ml

with 0.2 N NaoH solution containing 50 gm of potassium

iodide / litre .

4) Standard protein solution

1l gm of Armcur's orystalline bovine albumin was dissolved

in water and made up 100 ml.

For use in the method, 10 ml of this solution were dilu-

ted to 100 ml with water ( 1 ml = 0.001 gm of glbumin).
Procedure :

O.1 ml serum was pipetted into a teat tube, 4.9 ml saline

and 5 ml of working bluret reagent were added.

For standard, O.lml standard protein was placed in test
tuba, 4.9 ml seline and 5S5ml of working biurset iere placed in
a test tubq)tha content of each tube were mixed well and placed
in water bath (37°C) for 10 minutes, aftéer cocling, the develo-

ping violet colour was messured at 530 nm.

Calculation :

Protein in gm/dl serum = -—Reoading of test x 0.5
Reading of standard
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(6) SERUM ALBUMIN

Serum albumin was determined colorimeterically by dye -

binding method as described by Bartholomev and Delancy (1966}.

Reagents -
a) N.Sodium citrate . -
234 . gm of sodium citrate were digsolved in dist. water
end made up to 1 litre.
) M-citric acid
210 gm of citric acid were dissolved in dist. water and made
up to 1 1litre.
e) 0.01 M bromécresol green.
0.0698 gm of bromocresol green was dissolved in 9.8 ml
of 0.1 N NaoH and made up to 100 ml.
d) Buffer indicater reagent :
To about 800 ml of water, 17.3 ml of N, sodium citrate,
32.7 ml of M. citric acid and & ml of 0.07 il, bromo-
. cresol green were added, mixed well and diluted to
1 litre.
The PH was adjusted to 3.8., if necessary with & drop of

citrate or acid. the reagent was stored at + 4°c.
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e) Standard .

Bovine albumin was in different concentration 6,4:3;3,2 and
1l gm dl.

Procedure :

4 ml of buffer indicator and 0.02 ml of serum were mixed

and measured at 637 W.L. against blank of buffer indicator.

Calculation :

Reading of standard Concentration of standard

Reading of unknown Concentiration of unknown

{7} SERUM GLOBULIN

Globulins value were determined by substracting the albue

min value from the total protein in the same sample according
to Coles (1974).
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{(8) SERUM BILIRUBIR

The serum bilirubin was determined by a direct method
(Jackson and Hermandez 1956 and Jackson 1961). Involves
diluting serum with phosphate buffer and was measured the

absorbance at 450 and 575 nme.

Reagents :—
15 M phosphate buffer (PH. 7.6):7.65 gm Na, Hpo4 were
diasolved in 1 litre of dist, water and 3 drops of chloroform

added as preservative .

Procedure :

1) 1l.2 ml of phoaphate buffer were pivetted and 40/11 of
gserum were added to the buffer in the cuvette.

2) measured at two wave length, the first at 450 nm and the
second was 575 nm.

3) Phosphate buffer was used as blank in both wave length$

Calculeption =

Bilirubin mg/dl = ( A - A ) x 70 = %
450 575
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g9) SERUM UREA

Urea was determined colorimeterically by Nessler method.

(Cited in Practical Clinical Biochemistry. Varley, 1976)
PRINCIPLE

The sample was incubated with urease, which converted

urea into ammonia.

After protein had ®een precipited, the colour produced
when the ammonia was treated with Neassler'a reagent was comp-
ared with the colour produced under the same condition by

a

stendard urea solution also was treated with urease.
REAGENTS s~

1) Isotonic modium sulphate:

30 gm. Najyd 04, 10%0 or 13.2 gm enhydrous Naz S°f4 per
1itre in water.

2) Urease solution.

@a— 5 gm of jack been meal were shaken with 100 ml of 70%

glycerol and was allowed to stand at room temperature.
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3)

4)

5)

6)
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over night and was centrifuged or filtered through
Hyflo supercel. 1f kept dna refrigator, the solution
will keep ite actlvity for 2-3 months .

b~ 1 tablet of British drug housesa.
urease was crushed in Sml of 30% (V/V ethanol), 1t
must be freshly prepared every 2-3 days and shaked

before use

Standard urea solution.

10C mg of vaccum dried urea per 100 ml in water, it pres-
erved with a drop of chloroform and Kept in the cold.
Zinic sulphate

10 gm of erystalline zine sulphate (Zn 804.7H20) per

100 ml in water.

Sodium hydroxide 0.5 N.

This must be mccurately prepared and cheeked against the
zine sulphate . 10 ml of zinc sulphete was taken and dil-

uted te about 50 ml with water and few drop of phe. ph
indicator were added and run in sodium hydrexide from a bho-
rette 10.8 - 11.2 ml, which should be required to produced
a permanent pink colour.

Iodine solution:

2 gm of iodine weredissolved in a solution of 3 gm pot.
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fodide in 15 water was meke up to 10C ml.
7) Nessler reagent .
1l.3 gm of iodine crystal were weighted on a rough balance

in a solution of 15 gzm of potassium iodide in 10 ml ware

diassclved of water.

Most this solution was added to 15 gm. of mercury in a

£glass astoppered reagent bottle.

The mixture was kept for cooling in water and was shaked
untill the supernantant liquid had lost nearly all its colour,
it was filtered into & 100 ml. volumetric flask and was tested

by a drop of 1% atarch.

If no colour was obtgined, more of the iodine solution
was added till a drop of the mixture was gave & faint reaction
with starch, the total solution was diluted %to 100 ml. and
poured into 485 ml. of 10% sodium hydroxide, if the solution
was turbid it should be filtered or allowed to settle before
used and should be kept in a bottle with rupper stopper. It

gives best result when aged .

Did not distributed the brown deposit which settles out

in the bottom of the bottle .
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Methods:
1) Teat.
Into centrifuge tube, 4.4 ml of isotonicec sodium sulphate,
Ol ml of serum and 0.1 ml of urease solution were added.
2) Standard :
Into centrifuge tube, 4.4 ml of isotonic sodium sulphate,
0.1l ml of standard urea solution (100 mg per 100 ml) and
Ce.l ml of urease solution were added.
3) Blank .
Into centrifuge tube, 4.5 ml of isotonic sodium sulphate

and O.1 ml of urase solution were added.

Technigue @
The tubes were stoppered with rubber plugs , and +the

Contents were mixed and incubated at 37°C for 20 min .

G0e2 ml of zine sulphate and 0.2 ml of C.5 N sodium hydroxide

were sdded and with very through mixed after each additioen

and the tubes were centrifuged.

3 ml of each swernateut had been taken into test tubes
and 2 ml of distilled water and one drop of iodine solution

{ to prevent clouding) were added.
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When we were ready to measured the optical densities,
-each tube was taken in turn, and 1 ml of Nesgler's reagent
wag gdded mixed and the contents were poured immediately

into the cuvette of the instrument.

The optical density was read off at once before turbidity

developed the colour wes compared at 489 nm.

T - B
bloed urea (mg / 106ml) = x 100
3 - B




- 80 =
{10)_SERUM CREATININE.

Creatinine was estimated colorimeterically according to

(jackson,1975).

PFRINCIFLE
The method depend on the chemical reaction betweom alkaline

picrate and serum creatinine, the developing yellow red colo-

ur was measured colorimetrically at 520nm.

Reagoents: '

1) Sulphuric acid,. 0.42 N

1 litre distilled water was added approximately

to 2 litre volumetric flask and cautiously was added
exactly 4.7ml concentrated H2304 and mixed well and cooling
at room temperature and was diiuted to the mark with distil-
led water .

2) Sodium tungstate solution SH(Wt/vol)25 gm of sodium
tungatate(Na2 Wo4 -2 H20 were dissolved in water and
diluted to 500 ml.

3) Stock oreatinine solutiom 1 mg/mli10.100 gm creatinine
(aveilable from National Baureau of standards)was dis-—
solved precisgely in 0.1l N Hel ahd diluted to 100 ml in
& volumetric flask .

4) Creatinine working standards,(2.0 mg/dl and 6.0 mg/dl.)

20 ml and 50 ml of stock solution were transfered respe-
ctively to 1 litre volumetric filask.
5.0 ml Hel was added and diluted to mark with water.
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5) Pieric acid, 1% { wt / vol )2129 gm moist picric acid
(special clinical analysis gquality)were dissolved in 1
litre warm distilled water, allowed the solution to
cooling at room temperature and the volume was exactly
to 1 litre and was stored in amber bhottle .

&) sodium hydroxide, 2.5 N, 10% (wt / vol):100 gm, NaoH were
welighted into 1-litre volumetric flask and waas diluted to

mark with distilled water.

Procedure -

1) TIn a centrifuge tube, 0.2 ml serum were added precisely.
2) 1.6 ml Q.42 N H2 So4 and 0.2 ml 5% sodium tungstate were
added to the same centrifuge tube.

3) “The contents were mizxed well and centrifuged for 10 min

at 2000 r.P.m .

4) 7Presh alkaline picrate reagent was freshly prepared by
combined 1 vol 10% NacH and 5 vol 1% picric acid.

5) 1 ml of supernatant was transfered to second tube.

6) Cu4 ml fresh alkaline pilcrate solution wes added.

7) Waited was exactly 16 min. and because many tubes were

enalyzed, the ateps (6) and (7) were performed with 3o

second intervalea between each .
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8) Reading had been performed against blank at 520 nm .

Caleulation :

Value of standard

x A unknown = mg/dl creatinine
A standarad
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STATISTICAL ANALYSIS

The data obtained in this study representing the different
veriables, were statistically asnalysed according to the methods

described by sendcor (1955).

Showing :
1- Sample Mean (X).

2= Sample standard error of the mean ( S.E.M).

3~ Sample minimum and maximum (range).

Tegt for significance between two average were made by

calculating "t" value where the calculated "t" was compared

to the tabulated.

win gt the respective degree of freedom (D.F).
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Lisds OF TABLZES AND FIGURES

The results of blochemical analysis including liver and
kidney function tests for ratsserum treated with antibilhar-

zlal drugs are shown in the following tableg :-
Table 1 3

Shows the statistical analysia for glutamic oxal acetic
transaminase in rats serum ofter administration with oral

antibllharzial drugs at different time intervalse.

Table 2 12

Recorda the statistical analysis for glutamiec pyruvic
transmainase in rats serum post administration with oral ant-

1vilharzial drugs at different times.

Table 3 3

Represents the statistical analysis for lactate dehydr-
ogenase in rats serum followlng administration with oral

antibilharzial drugs at different time intervaels .
Table 4 =

Demonstrates the statlstical analysis for cholinesterase
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in rats gserum after administration with oral amtibilharzial

-drugs at different time intervals .

Table 5

Summarises the statistical analysis for ceruloplasmin in
rats serum post administration with orel antibilharzial drugs

at different time intervals .

Table 6 3

Tilustrates the statistical analysis for total protein
in rats serum following administraetion with orml antibilhar-

zial drugs at different times .,

Table T :

Shows the statistical analysis for albumin in rats serum
after administration with oral antibilharzial drugs at diff-

erent time intervals .

Table 8

Summarises the statistical analysis for globulinsin rate
serum following administration with oral antibilharzial drugs

at different time intervals.
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Table 3

Represents the statistical analysis for albumin~globulin
ratio in rats serum post administration with oral entibilharz-

1al drugs at different time intervals .
Table 10

Illustrates the statistical analysis for bilirubin din
rats serum after admimnistration with oral antibilharzial

drugs at different times .
Table 11

Shows the statistical analysis for urea in rats serum

following administration with oral antibilharzial drugs at

diftferent time intervals .
Table 12

Summarises the statistical analysis for creatinine in

rats serumpost administration with oral antibilharzial drugs

at different times intervals .
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Table 1
Glutamic oxal acetic transaminase ( G-OT ) 1.u/fl activ-
ity in serum of rats treated with oral antibilharizal drugs

and their control at different intervels.

Groups

Control group Oxamniquine Praziquantel

Time treated group treated group
E 3

44.83 ¥ 1.67 49.33 % 0.62 | 46.5 * 1.40
24 hours

(39.0 =~ 51.0) (47.0 -~ 51,0) (42.5 = 51.0)

45.127 ¥ 1.91 44,83 ¥ 1.67 44.75 X 1.49
2 Weekn

{(39.0 = 51.0) (39.0 = 51.0) (39.0 = 49.,0)

45.83 ¥ 1.79 45.92 ¥ 1.8 45.33 ¥ 1,76
4 weeks

x Significance at leve1<0.05
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Table 2 3
Glutamic pyruvic transaminase (GPT) 1.u/l activity in
serum of rats treated with oral antiblharzial drugs and

their control at different intervals

Groups
) _ Control group Oxammiguine Praziquantel
Time treated group treated group
+ et
15.92 ¥ 0.97 19.75 ¥ 1.12 16.75 £ 1.75
24 hours
(13.5 - 19.5) (15.0 - 23.5) {(13.5 - 23.5)
16.67 ¥ 0.69 16.17 L 1.4 16.0 ¥ 1.43
2 weeks -
(14.5 = 19.0) (13.0 « 20.5) (1345 ~ 20.5)
16.17 ¥ 1.004 16.67 X 1,22 16.75 ¥ 1.49
4 weeks

* Significance at level{0.05
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Table 3 2

Lactate dehydrogenase ( LDH). i1.u/l sctivity im. serum.of
rats treated with oral antibdilharziel druge and their con-

trol at different intervals .

Groups
Control group Oxamniquine Praziquantel
Time
. treated group. treated group
503.78 £ 24.49 496.22 ¥ 10.44 | 498.48 ¥ 22,36
24 hours
(431.8 - 590.9) (465.9 ~s522.7)] (443.2 - 593.2)
488.64 % 15.52 486.74 ¥ 21.44 | 4B7.5 ¥32 .95
2 weeks :
(420.5 - 522.7) (397.7 = 545.5 (363.6 = 595.,5)
488.65 % 10.98 487.5 ¥ 8.27 | 488.64 % 24.19
4 weeks




Table 4 :

Cholinesterase ( CHE)
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u/l activity in serum of rats

treated with orael antibilharzial drugs and their control at

different intervalas .

Groups
: Control group Oxamniquine - Praziquantel
Time
treated group treated group
1le42 + 0,011 1.38 + 0.013 1.39 +0.018
24 hours
@A-38 - 1.4€) (1.36 - 1.43)" (.34 =1.46)
1.39 t0.0612 1.40 £ 0.025 1.40+ 0,001
2 weoks
@.-361.42) @QL.32~ 1.486) @R.-37-1.43)
1.41 % 0.017 1.42 % o0.013 1.42 X o0.001
4 weeks

(1l.38  ~l.46)

(Qe38 = 1.45)
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Ceruloplasmin u/l level in serum of rats treated with

oral antibllharizal drugs and thelr control at different

intervals .

Groups

Time

Control group

Oxamnlguine

treated group

Praziquantel

treated group

24 hours

41.67 X 4.17

(25 - $6.25)

49.48 ¥ 6,17

(25 = 68.75)

46.88 ¥ 5.60

(25 - 68.75)

2 weeoks

43.18 ¥ 5,38
(25 = 62.5)

46.88 i# «TT

(37.5 = 68.75)

43.75 ¥ 3.61

(31.25'-56.25)

4 weeks

44.79 ¥ 5.21

(25 = 62.5)

45.83 L 5,02

(31.25 ~ 62.5)

46.35 % 3.82

(34.38-56.3)
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Total proteins{g/dl) in serum of rata treatad with oral

antibiharzial drugs and their control at different intervals .

Groups
control group Oxaminquine praziquantel
Time treated group treated group
6.18 ¥ 0.12 5.95 X 0.09 5.83 ¥ 0.08
24 hours
(5.80 « £.50) (5.7 = 6.2) (5.6 = 6.0)
6.02 X 0.16 6.17 £ 0.17 6.17 ¥ 0.14
2 weeks
(5.50 = 6.50) (5.6 = 6.6) (5.5 = 6.5)
5,97 ¥ o.21 6.22 £ 0.17 6.15 ¥ 0.18
4 weaks
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Table 7T 1

Albumin (g/dl) in serum of rats treated with orol anti-

biharzial drugs and their Control at different intervals .

Groups
=\\ Control group Oxamniquine Praziquantel
Time treated group 7 ;reated group
3.48 ¥ 0,17 3.2 ¥ 0.10 3.25 ¥ 0.13
24 hours
(3-2 — 4.2) (3.0 -— 305) (2.7 - 3-6)
3.52 £ 0.13 3.6 £ 0.10 3.67 ¥ 0.12
2 weeks
(3020 - 4-00) (3-2 - 3.9) (302 - 4'0)
3.57 ¥ 0.07 3.7 £ 0.05 3.75 £ 0.12
4 weeks
(3.3 = 3.8) (3.5 - 3.8) (3.3 - 4.0)
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Table 8 @

Glebulin {(g/4dl) in serum of rats treated with oral ant-

ivilharzial drugs and their control at dirrerent"intervals

Groups
Control group Oxamniquine praziquantel
Time treated group treated group
2.7 £ 0.19 2.75 £ o.18 2.58 ¥ 0.17
24 hours
(2420 = 3.3) (2.2 = 3.2) (2.1 = 3.3)
2.5 ¥ 0.12 2.53 ¥ 0.16 2.50 £ 0.20
2 weeks
(2.2 -— 2.8) (2.1 — 300) (1-7 - 3.1)
2.4 ¥ 0.18 2.42 L o0.18 2.4 % 0,18
4 weeks
(1.70 = 2.80) (1.7 = 2.9) {(l.6 = 2.8)
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Albumin//alobulin ratie In serum of rats treated with

oral antibilharzial drugs and their Control at different in-

tervals .

Groupa

Tlime

Control group

Oxamniquine

trated group

Praziquantel

treated group

24hours

1.35 ¥ 0.16

1.212 ¥ o0.12

(0.94 -~ 1.59)

1.3 ¥ o0.12

(CuB2 = 1.67)

2 weeks

1.43 % o0.09

(.14 = 1.82)

1.47 ¥ 0,11

(1.17 = 1.86)

1.53 ¥ 0.17

(L.03 - 2.24)

4 weeks

1.53 + 0.13

(1.29 - 2.06)

1.59 t 0.15

(2.29 = 2.24)

1.63 L o0.18

(1.25 - 2.44)




Table 10
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Bilirubin (mg/dl) in serum,cf rats treated with oral

antibvilharzial drugs and their control at different intervals.

\\froups Control group Oxamniquine Praziquantel
Time treated group treated group
L 3
0.43 ¥ 0.05 0.67 ¥ 0.07 0.53 ¥ 0.05
24 hours
- oo
0.43 £ 0.04 0.62 £ 0.09 0.50 £ 0.05
2 weeks
(035 = 0.63) (Q.35 = 0.98) (035 = 0.63)
0.46 ¥ 0,04 0.57 ¥ 0.07 0.51 ¥ 0,03
4 weeks
(0.35 ~ 0.56) (035 « 0.84) (0ad42 - 0.63)

% Significance at 1eve1§p.os

= highly gignificance

at 1eve1<p.01 -
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Table 11 3

Urea {mg/dl) in serum of rats treated with oral antibi-

lharzial druge and their Control at different intervals .

Groups
Controel group Oxamniquine praziquantel
treated group treated group
Time
26.53 ¥ 1.67 28,77 * 2.12 27.96 X 1.91
24 hours
(20.4 = 30.6) (18.4 -~ 32.65) (20.4 = 32.7)
29.52 % 0.94 28.30 ¥ 1.6 30.07 ¥ 2.85
2 weeks
(26.5 = 32.65) (24.5 = 34.7) (19.18 - 36.7)
24,69 ¥ 2,18 25.58 £ 2.22 25.17 £ 1.8
4 weeks
(18.4 ~ 32.65) (2044 = 32.7) (18.4 - 30.6)




Table

-
-
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Creatinine (mg/dl) in serum of rats treated with eral

antibilharziel druge and their control at different intervals.

Groups

Yine

Control group

OCxammiguine

treated group

Praziquented

treated gruoup

24 hours

0.7 ¥ 0.06

(0.53 = 0.89)

0.81 ¥ 0.09

0.82 % 0,05

2 weeks

0.76 ¥ 0,08

0.71 ¥ 0.07

(0.53 = 0.97)

0.75 ¥ 0.06

{(0.56 = 1.004)

4 weeks

0.71 ¥ 0,07

[»]
»
m
[
I+
o]
)
[
\n

0.75 £ 0.09

(0u53 =~ 1.12)
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LIST OF GRAPHS :

.Graph 1l :

Shows the glutamic oxal acetic transaminase actlvity in
serum of rats following administration with orel antiblharz-—

181 drugs at different time intervals .

Graph 2

Records the glutamlie¢ pyruvic transaminase activity in
serum of rats post administration with oral antibilharzial

drugs at different time intervals .

Graph 3

Represents the lactate dehydrogenase sctiviiy In serum
of rats after administration with oral entibilharzial drugs

et different times .

Graph 4 :

summariges. the cholinesterase activity in serum of rata

following adminlstration with oral antibilharzial drugs at

different time intervals .
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CGraph 5 = -
Demonstrates the ceruloplasmin level in serum of rats
after administration with oral antibilharzial drugs at diff-

erent time intervals .

Graph 6 3
Shows the total protein level in aserum of rats post ad-
ministration with oral antibilharzial drugs at different time

intervals .

Graph 7 3
Illuatrates the albumin level in serum of rats after
administration with oral sntibilharzial drugs at different

time intervals .

Graph 8 :
Summarises the globulinag level in rats sserum post adminis-—

tretion with oral antibilharziasl drugs at different times

intervals.

Graph 9
Represents the albumin / globulin ratio in serum of

ratas following adminlistration with oral antiblilharzial drugs

at different time intervals .
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Graph 10 :
Shows the bilirublin level in serum of rats post admini-
stration with oral antlbilharzial drugs at different time

intervals .

Graph 11 3

Represents the urea level in rats serum after administ-

ration with orel antibilharziasl drugs at different time int-

ervals .
Graph 12 =

Iliustrates the creatinine level in serum of rats foll-
owling administration with oral antibilherzial drugs at 4iff-

erent time intervals .
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" DISCUSSION "

The aim of treating schistosomiasis ia to prevent
further tissue damage particularly liver and kidney which

are commenly affected by & disease.
The ideal drug must give &4 chence to tlssue repalir with-
out adding the burden of its toxic effect .

A) EFFECTS OF Oxamniquine ( Vansil ) and Praziguanyel{Biliri-

cid ) on livex funetion tegts:-—

The liver is particularly concerned with drug metaboliam

especially those given orally.

Sherlock, (1981) revealed that the drug testing must
alewuys dacludes pre and post treatment evaluation of serum

bilirubin and level of transaminases .

In the present work, the effect of schist;somocidal
drugs, Oxamniquine and Prazigquantel on liver function ware
evaluated by determination of serum levels of transaminases,
lactic dehydrogenase, chclinesterase, ceruloplasmin, total

protein and their fractions and bilirubin .
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1~ TRANSAMINASES :

In the present study, our results revelaed that the
activity of msspartate aminotransferase(asS T) (3SGO0T) in the
control group after 24 hours, 2 weeks and 4 weeks were

44,83 % 1.67, 45.17 % 1.91 and 45.83 ¥ 1,79 1.u/l resncotively.

The results after oral administration with Oxammiqguine
were 49.33 I 0,62, 44.83% 1.67 and 45.92 1.8 i.u/1 at 24

hours, 2 weeks and 4 weeks regpectively .

While praziquantel administration at 24houra, 2 weeks
and 4 weeks showed a levels of 46.5 + 1.40, 44.75 *1.49

and 45.33 ¥1.76 1.u/1 ( Teble, 1 ).

Meanwhile +the activities of alanine aminotransferase
{ AL T) (SeGeP.T ) in control group were 15.92 i0.97.
16.67 = 0.69 and 16.17 ¥1,004 1.u/l at 24 hours, 2 weeks

and 4 weeks respectively.

The results after administration with Oxamniquine were
19.75 ¥ 1.12, 16.17¥1.4 and 16.6721.22 i.uf1 at 24 hours

2 weeks and 4 weeks Trespectively .
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While, the levels in Praziquentel treated group were
16.75 £ 1.75, 16,0 %1.43, and 16.75 ¥1.49 1.u/1 at 24 hours,

2weeks and 4 weeks ( Table, 2).

In this investigation a asignificiant increase in
(5:.G+0uT) and S.G.P.T) was detected only after 24 hours in

Oxamniquine treated group({ Fig.l and 2).

This is conslstent with the results obtained by Dawgilva
et al., (1975), Eyakuse & Rugemalila (1978) and Siongek et al.,
(1978); they reported an elevation in itransaminases follo-

wing the treatment with Oxamniquinee.

Sherlock(1981) reported that serum transaminasses are
most useful indicators of hepato=cellular damage and their
determination are helpful in screening for liver injury due

to drugse.

The significant increase in the serum transaminases
levels following Oxamniquine adm;nistrntion oay be due to that
primary effect of the drug directly upon hepatocytesz and this
biochemical changes observed are indicative of liver injury

induced by the drug which causes a definite injury to liver
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perenchyma &nd also produced a mild histopathological changes
'in the liver and then the transaminases enzymea 1s liberated

from disintergrating Jliver cell=s.

Omer (1978) and Baasily et el., (1978) revealed that
the elasvetion in transaminases may appears a state as one

week after treatment with praziquantel.

On the other hand, Davis et al., (1981), recorded mno
slgnificant decrease in transaminese activity following trea-

tment with praziquantel regardless of the dose.

In our work, & non significant increase in transaminases

wag observed after treatment with praziquantel, (Fig. 1 and 2)

Thi=s was agreed with the results obtained by Pedro et al.,
(1973); Davis et al., (1979); Ishizaki et al., (1979) Oyedi-
ran et al., (1981); Diallo et al., {1581); Nash et al., {1982);

Sidkom, (1985) and El=Shinnawy, (1985).

Katz et al., (1979) and Diallo et al., (1981), Obmerved
an elevation of gerum transaminases activity one day post

treatment with praziquantel and became normal on the 5 th day.
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Andrews et al., {(1980) reported transient elevation of plasma
( SGOT) and (SGPT) a day sfter treatment with praziqueantel,

a3 asimilar rise in uninfesied animals was not obaerved.

From . this study it is clear that the oxmniguine exerts
significant rise in S.G.0. T and S.G.P.T one day after drug
administration, followed by its normal level. Mezn while +the

praziquantel has no effect on the serum transaminases .
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2~ SERUM LACTATE DEHYDROGENASE :

Our results concerned the level of lactate dehydrogenase
activity in the contrcl group (unireated one) were
503.8 ¥ 24.5, 488.6% 15.5 and 488.7¥10.9 i.u./1 at 24 hours,

2 weeks and 4 weeks Trespectively.

The results obtained poat the Oxamniquine treated were
found 496.2 I 10.4, 486.7% 21.4 and 487.5%8.3 i.u/1 at 24hours,

2 weeks and 4 weeks respectively.

At the same times, the result after praziquantel administrated

wera, 498.5 I 22.4, 487.5% 32.9 ana 488.6 ¥24.2 1.u/1

( Table,3) « x medical reccrd from Bfizer (Jo. Medical

report  (1982) reported that minor =nd transient
abnormalities in laboratory dats have been observed after
treatment with Oxamniquine which is not comsidered to be drug
releated and were of no clinical gignificanceythey included
rare Instances of mild tomodersateliver enzyme elevation but
there was no evidence of hepato toxicity in severe hepatosple=
nic involvement. There was evidencenhowever of liver abnorm-

alities in animals with the female rat being uniquely sens-—

itive to relatively low doses .
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In the present work, non significant decrease in the
lJevel of LDH activity was detected at 24 hours post Oxamnig-
uine treatment and non significent alteration{ decreasing)

at 2 weeks and 4 weeks(Fig., 3J)-

Ouzr results is Iin aggreement with the observation

of Kcura et al., (1995)

On the other hand, a non significant decresse in the
level of LDH activity wae detected at 24 hours post praziq-—
uantel treatment and non gsignificat chimges were occured at
2 and 4 weekes(Fig.,3) and our results in conmistent with the
regults obtained by Wegner,(19579) who reported that lactic
dehydrogenase velue revesled no clinical relevant deviaetion

following treatment .

Also, Da silva et al., {(1981) and Ambroise & Goullier,
(1981), they reported that serum level,of lactic dehydro-

genase showed no change response to praziquantel treatment.

Ali, ( 1984) observed that:,negligable fluctuations
in serum LDH levels were obtained in the three groups from

before to after praziquantel therapy .
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Sidhom, 1985, recorded that , serum LDH level did mot

show any significant change following medication with praziquantel
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3- SERUM CHOLINESTERASE

Cur deta revealed that the serum cholinesterase
activity in the control group( untreated) were,l.42 1'0.011,
1.39 ¥ 0.012 and 1.41 IQ.OITunits/l at 24 hours, Z weeks
and 4 weeksa, { Table,4). And the results obtained post the
Oxamniquine treatment were found to bhe 1-383'0.013.1-403-0-025

and 1.4210.013units/1 at 24 hours, 2 weeks and 4 weeks,

While, the results after the treatment with the prazie-
uantel werel.39 0.018.,1.4020.001land 1.42 £ 0.00Lunits/1

at 24 hours, 2 weeks and 4 weeka( Table,d).

Kalow, et al +,(19%8) and Shakir,et al., {(1964), they
reported that plasma (CH.E) is synthesized in livex, it is
considered as a sensitive parameter giving an idea about
the synthetic functicn of the liver. On this bases, changes
of {(CH.E)} may be partly releated to the toxic effect of the

these drugs on the liver cellsz .

Poster, (1973) found that oxamniquine has= bad effect on

liver .

In this work, & non significant decrease in the level
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of CH.E mectivity wems detected at 24 hours post Oxaminguine
treatment and nen significant lncrease was detected at 2 weeks
and 4 weeks (Fig. 4), and sur present result is in aggree~

ment with the observations of Ongom et al.,(21975).

Gamil, et al.,{(1984) they reported that, the oral antisch-
i1stosomal drugs(examniqune & praziguantel ) were invesigeted
experimentally on albino rats with parmscetamol induced hepato-

renal toxicity .

A biochemical and histopsthological studles were done on
such animals and were compared with normal and paracetamol
treated ones, 1t is found that oxammiquine(Vanail) is less
toxic than praziquantel(Biltricid), hecazuse rraziquantel in
the presence of hepatic affection is far from safety while

oxamniquine is more safe in patients with hepatic lesions .

In this study, non significant decrease in the level
of CiI.E activity was detewted mt 24hours post praziquantel
treatment and non signifcant increase was eccured at 2 and
4 weeka (Fig.,4) . and our results is in sgzreement with
results of wegner,{(1979) where recordsd that cholinesterase

valuea revemaled no clinical relevamnt deviation following

rraziquantel administration .
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Serum enzymatic Gomparative study of present work
-following oxamniquine and praziquantel ‘adminiatration
indicated that these drugs egpecizslly praziquantel is sgafe
and have ne any gide effect on liver function. while oxammi-
quine have mild hepato sideeffect and is transient and short
lived with a relatively rapld correctlion te word normal

level .
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4~ CERULOPILASMIN,

Our results concerned the level eof ceruloplasmin
activity in the control group were, 41.67 %4.17, 43.18%5,28
and 44.79 35,21 1.uw/1 at 24 hours, 2 weeks and 4 weeks.
While the results obtained post Oxamniquine administration
were 49.48 I 6.17, 46.88 L 4.77 and 45.83 T 5.02 w/l at

24 hours, 2 weeks and 4 weeks resctively .

The results post praziquantel treatment were 46.88%6.60
43.75 ¥ 3.61 and 46.35 *3.82 u/l at 24 hours, 2 weeka and

4 weeks ( Table,5).

There 1a a releationship . between plasma ceruloplasmin
and liver, williams etal., (1974 a) explained the function
of ceruloplasmin in iron mobilizetion that Fe II relesnsed
from ferritin binds to specific sites on the reticulo-endote
helial cells membranes and ceruloplasmin intéracts with the
iron binding sites to form a fe ITI-ceruloplasmin complex.
Then finally Fe IT was oxidized and transferred to apotrang-—
ferrin by a specific ligaend- exchange reaction. And this
confirmation glves an ides for the increased level of cerulo-

plasmin post antibilharizal drugs administration .



- 126 -

In the present work, there is a non signiflcant increase
'in the ceruloplasmin level post Oxeniquine edministration
at 24 hours, 2 weeks and 4 weeks (Fig,5). Our results are
aggreed with the results obsrved by Fripp,(1973) which repo-~
rted that Oxamniguine had little effect on the level of bhio-
chemical components of the blood and produced no pathology

in the liver o

Hence there was no evidence of hepato- toxielity or

liver damsge resulting from the administration of this drug.

In cdncerning to the ceruloplasmin level post praziqua-
ntel administration , the result revealed that, there is non
significant increase in the cerulcocplasmin level following
praziquantel administration at 24 hours, 2 weeks and 4 weeks
( F1g,5)« Ceruloplasmin has a relationship +to liver and
their function and it's level is increased iq blood in liver

disesase ( Thompson, and wooton s 1970).

There are several results indicsted that praziguantel
has no any toxlc side effect on liver and thelr function.
And our results are aggreed with the result obtained by Sid-

hom,{1985) who concluded that praziquantel given in therape-
utic doses has neither early nor late $oxic effect on liver
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structure and functions as evidenced from the different
rhysioclogical, biochemical and histopathologicgltechnigues,
and it is very safe and there are several similar results

obtained by other workers

This means that botih Oxamnlquine and praziguantel have
ne toxic side effect on liver function and 4id not showing
a 8lznificant elevation in the level of ceruloplasmin inour

study .

It has no found any studies concerning the action of our

choice drugs as iron depleting factors .

On the other hand Ibrahim... (1984) found a aignificant
increase in ceruloplesmin level after treated with Ambilhar.
He attributed such increase due to the action of Ambilhar

as iron depleting druge.
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5= SERUM PROTEINS:

In the present study, our results revealed that, the tot:T
Serum protein level in the control group after 24 hours,

2 weeks nid 4 weeks were 6.18 £ 0,12, 6.0220.16 and 5.8710.21 9/41l.

The resgults after oral administration with Oxamniquine
were 5.95 T 0.09, 6.17 Z0.17 ard 6.12%0.17 9/d1 at 24 hours,

2 weeks and 4 weeks respaectively .

While praziquantel sdministration at 24 hours, 2 weeks

and 4 wee':s showed a level of 5.83 % 0.08,

6.1720.14 and 6.15 £ 0.18 ¥.dl ( Table,6.)

Mean while the albumin lavel in the control group at
24 hours, 2 wecks and 4 weeks were 3.48 ¥ 0.17,

3.52 ¥0.13 and 3.57 20.07 9/ a1 .

In the Oxemniquine treated group, the results were
3.2 20.10,3.6 I 0.10, 3.6%0.10 and 3.7%0.05 G A1 at 24 hours,
2 weeks and 4 weeks. lioreover the results after prazigquantel
administration at 24 hours,2 week and 4 weeks were 3.2510.13,

3.67 ¥ 0.12 and 3.75% 0.12 g/d1( Teble, 7)-



On the other hand globulin level in control group were

2.7 £ 0,19 , 2.5 ¥0.12 and 2.4 20.18 g/dl at 24 hours,2 weeks

and 4 weeks o

The results related to Oxamnigquine treated group at
24 hours, 2 weeks and 4 weeks were 2.75 t 0.18, 2.53%0.,16

and 2.42 ¥ 0.18 g/al.

While prazlguantel administration at 24 heura, 2 week
and 4 weeks showed a level of 2.58 X 0.17, 2.50 20.20

and 2.40 0.18 g/41 (Teble ,8)

The results of albumiq/élobulin ratio in controel group

at 24 hours, 2 weeks and 4 weeks were 1.35 I 0.16, 1.43%0,09

and 1.53 * 0.13 e&/dl -

In relation to Oxamniquine, the results were 1.21:0.12,

1.47 ¥0.11 and 1.59 £ 0.15 at 24 hours, 2 weeks and 4 weeks.

The results after praziquante]l oral administration at
24 hours, 2 weeks and 4 weeks were 1.3 i0.12, 1.53 £0.17 and

1.63 %0.18 /41 »
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In this study a non significant decrease in total
protein, albumin and albumixyélobulin ratio and non signific-
ent increase in globulin level was deitected gfter 24 hours

in oxamniquine treated group(Fig, 6,7,8 and 9).

This is consistent with the results obtained by Pripp,
{1973) who recorded that, Oxamniquine produced no pathology
in the liver , Hence there was no evidence of hepatotoxicity
or liver damage resulting from the administration of this

drug .

Also siongok et ale.,(1975),they reported that Oxammiqu~
ine has no toxic side effect on biochemical examination inc-

luding liver functioms

Also El- Masry et al., (1986) reported that oxamnigquine
produced no side effects and it has ne effect on serum prot-

ein and their frsctions .

There is non significant alteration at 2 weeks and 4

weeks in protein and their fractionse.

While in preziquantel treated group there is alsc non
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gignificant decrease 1n total protein, albumin ahd albumin
_globulin ratioc and noen significant increase 1n globulin level
was detected, at 24 hours “ut at 2 week and 4 weeks, there

is non significant changes in serum protein and their fractionse.

Our results aggreed with the results obtained by Ali, (1984)
who obaerved that a non significant transitory decrease wag
found in serum toial protein, albumin, A/C ratio and non sig-
nificant change in globulin one day post treetment with praz-

iquantel.

After one week there was g non zignificant increage in
gerum total protein and albunin with a corresponding decrease

in globulir level.

The A/ ratic ghowed a rise to the pre-trestment value.
Also our study is consistent with the observation of Ambroise-
T homas & Goullier {( 1981), they found no change in serum

protein or in the 4/G ratioc after praziquantel therapy.

On the other hand Cout’ho et al.,(1983) recerded o
significant increase In serum albumin with & corrosponding
decreae in gamma- globulin after praziauvantel therapy, and

both results returned to normal level during 6-12 months.
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Post praziqunatel administration the transient decreas-
ing in protein and thelr fraction especially albumin one day
post- drug administration may be a 1ittle direct toxic effact
of the drug on the aynthetic function of the liver which was
of no c¢linical significance to produce prolonged reduction
and normalized after one week and such results could be att-
ributed to the decreased liver function and this indicated
that liver play an important role in production of plasma

protein( Ali, 1984).

Bauer, (1982 b) reported that liver plays ar important
role in the production of plasma proteins, and in the preg-
reasive stages of liver disgsease, a2lbumin is decreassed and
the globuline are increased mean while in the early stages

of acute hepnt.tias, tre serum protein level tc he nmormal.

Frohberys and Schenking, (1981), they stated that liver
is the main site which tolerute various drugs glven to vital

body .

Katz, et al. (1979); Santos, et al., (1979);EL -Alamy,
et ai., {1981), they steted that after 24 hours ~=om drug

administration, the results cof total protein and globulin



- 133 =

had s non significantly increase, *ut the albumin level was

non significante.

Shank, et al.,{(1968) reported that, the decrease in
the albumin level may be due to Insufficlent protein intake
or low amount formed by the liver. i.¢ the reduction in the
liver effeciency concerning plaesma protein synthesis especie-
ally albumin may be due to the effect of these druge on

liver .
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6= SERUM BILTRUBIN :

In our present work, our results concerning -serum bili-

rubin level showed that the mean values in control group

were 0.43 * 0.05, 0.43 X 0.04 and 0.46 * 0.04 mg/dl at 24

hours , 2 weeks and 4 weeks .

Lieanwhile rTesults after oral administration with oxam-—
niquine at 24 hours , 2 weeks and 4 weeks were C.67 X o.07,

0.62 * 0,09 and 0.57 ¥ 0.07 mg/dl.

The data obtalined ofter the praziquantel administration
were 0.53:0.05,0.5010.05, and 0.51 £ 0.03 mg/dl at 24 hours

2 weeks and 4 weeks ( Table , 10).

In this study a significant increase in serum bHilirubin
level wes observed after Oxaminiquine administration and
detected only after 24 hours and 2 weeks then corrected to
the normal level. (Fig, 10), this is consistent with the
results obtained by Katz, et al., (1973) who reported that
gerum bilirubin level was elevated after oxaminiquine treat-
ment but waa normalized within two months this may be due
to that their patients present under the effect of schistos-

omiagis infection, but in our investigation, there wes no
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.Infection and the 1aborétory abimals present only-under drug
administration. So serum bilirubin was normalized after 2
weeks. Da silva, et al., (1975); pitchford, et al., (1978);
pedro,et al., (1980) and Katz, (1980), they reported that

Oxaminiquine 1s an efficaclcus agent with minimal toxicity.

On the other hand Madwar et al., (1980) recorded that
Oxamniquine has no toxic side effect or liver functions

teats.

Popper et al., (1976) atated that drusgs might exert a
direct toxic effect on billiary secretory appermatus normely can-
alicull, cenalicular membrane, Golgiappartus and mitochonde-

ria with the end result of cholestasls (obstructive jaundice)-

In our present study, there was & significant elevation
in serum bilirubin level at 24 hours and 2 weeks only after
Oxaminiquine orel administration and this may be due that

this drug interfer with bilirubin metabolism during any atage
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Sherlock (1981), stated that drugs can affect bilirubin
-metabolism st any stage, iIn its production from heam., in
it's $ransport in the blood, in it's uptake into the liver

cella, in it's conjugation and in 1it's. canalicular excretion.

While irn the praziquantel treated group there was a mon
slignifieant rise in serum bilirubin was detected at the dlf-

ferent interval at 24 hours, 2 weeks and 4 weeks

Cur present results 1s inconsistent with the resulis
obtained by katz et al., (1979) and Diallo et al., (1981),they
found non gignificent increase In the total serum bilirubin

one day post -~ treatment

Also All, (1984) and Zl=-Shinnawy, (1985) in agreement
with our results. Ambreise - Thomas & Goullier (1981); Nash
et al., (1982) and sidhom, (1985), they reported that no ch-

ange in its serum levels following praziquanted administrat-

ion .

On the other hand Davis et al., (1981} reported no aig-
nificant decrease in serum bililirubin post - treatment with

praziquantel .
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But Katgz et al., (1979) and Santos et al., (1979) repo-
.rted an increase in serum bilirubin in some treated patients
i.e Praziquantel 4id not affect at any of the different ata-

gea of the bhilirubin metmabolism,

Omer (1981) end Oyediren et al., (1981), They reported that,
the absence of significant changes 1in 41, T & 45.T and zerum

bilirubvin suggeated that the drug has no hepato toxic effect.

It'a clear from this study that Oxamniquine have a direct
effect on the bilirublin level, but prazsigquantel did not rev-

eanled any significant effect .
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B~ Effecta of Oxaminiguine Vansil) and Prazlguantel

(Biltricid) on kidney function tesats 3

1~ SERUM UREA 3

In the present work, our results showed that the ursa
level in the control group after 24 hours, 2 weeks and 4

weeks were, 26.53 X 1.67, 29.52 £ 0,94 and 24.69:2.18mg/d1.

The resulis after oral administration with Cxamniquine
were 28.77 ¥ 2,12, 28.30 ¥ 1.6 and 25.58 & 2,22 mg/dl.at 24

hours, 2 weeks and 4 weeksa.

While Praziquantel administration, st 24 hours, 2 weeks
and 4 weeks showed a level of 27.96 ¥ 1.91, 30,07 ¥ 2.8% and

25.17 ¥ 1.8 mg /dl ( Table, 11).

In this investigation a non significant increase in urea
level was detected at 24 hours end 4 weeks, but there was a

non significant decrease was detected enly at 2 wesks.,

This means thet Cxamniguine administration d1ld not cause
a significant alteration from pre and post treastment in the

level of serum urea (Fig, 11).
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Our results are inconsistents with the Tinding obtained
by 8hafei, (1979) he reported that Oxamniquine has no effect

on Serum ureg.

Also Sigmund, et al., { 1983}, reported that Oxamniqu-

ine has no effect on bhlood urea.

While, the results o©f serum urea which related to the
Praziquantel treated group showed a non gignificent dncreasse .
in ures level at fthe different time intervals 24 hours -

2 week and 4 weeks,

From our results concerning blood urea, we concluded
that praziquantel administration did not cause eny signific-
ant alteration from pre- and post treatment in serum urea

tFig, 11).

This results is inagreement with Observation of T.eopold
et al., (1578), Ambrosise - Thomas & Goullier (1981) and Ali,
(1984), they postulatedthat o significent = changes in the

level of serum urea.
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2= SERUM GREATININE

In the present study, ocur results related to serum
creatinine level in ‘the control group at 24 hours, 2 weeks
and 4 weeks were, 0.71 £ 0.06, 0.76 £ 0,08 and 0.71 % 0.07

mg/dl.

The resultis following Oxamniquine administretion were
0.81 * 0,09, 0.71 £ 0.07 and C.81 % 0.15 mg/dl at 24 hours
2 weeks and 4 wecks.while, the level in praziquantel treated
group were 0.82 ¥ 0,05, 0.75 ¥ 0.06 and 0.75 £ 0.09 mg/dl

at 24 hours, 2 weeks and 4 weeks ( Table, 12).

Our results concerning the serum ereatinine level showed
a non aignificant increase were detected at 24 hours and 4

weaks.

But there was a non significant decrease.was detected

only at 2 wecks.

This indicated, that oxamniquine administration did not
cauge glignificant change from pre=and post treatment in the

level of serumcreatinine (Fig, 12).
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Our results are Ilnagreement with the finding obtained
bty 8hafei, (1979) he recorded that Oxamniquine has no effect

on serum creatinine.

Also Madwar, et al., (1980), they postulated that Oxam-

niquine has ne toxic side effect on kidney function testa.

While the results of serum c¢reastinine which related to
the praziquantel treated group showed a non significent ine-

rease In creatinine level £t 24 hours and 4 weeks, but showed

& non significance decrease g4 2 weeks ( Fig, 12 ).

Our results are incomsistent with the finding of katsz
et al., (1979); Coutinho et al., (1983) and Sidhom, (1985),
They stated that, No significant changes in serum crestinine

level following praziquantel administration.

Also , Bl-Shinnawy, (1985) reported that, after Proziqg-
uentel administration, no significant change in serunm

creatinine.



This study is carried out to investigated the blochemiocal
changes in blood serum of rats orally administered with antib-
1lharzial drugs represented by both Oxamniquine and praziquan-

tel

Fivty four (54) albino rats were taken, divided inte

three main groups (each of 18 rats).

The first group wes gliven saline only and kept as control.
The second group (Oxeminquine treated group) was orally
administered with 42 mg / 200 gmn bew and this doses was divided

into three succesaive days.

The third group (Praziquantel treated group was glven

orally a single dose of 42 mg/200 gm body weigh of rats.

The deaes for ratsa were corresponded to the adult human
dose extrapolated o0 rats by the method of pagets and Barnes

{1964 ) for interapecles conversion scheme of the doases .

Blood sample from the experimental rats were collected
aefter 24 hours, 2 weeks and 4 weeks (Six rats from each group

were taken a% the corresponding time intervals .)



- 143 =

The separated sera were analyzed for the measurment of

‘1iver and kindey effeciency tesats.

The results obtained were statistically analysed and

summarized in 12 tables and 12 graph revealling the followlng ?-

1- Transaminases :

A8 a rTesult of oxamniquine oral administration, glutamie
oxal acetic transaminase and glutamic pyruvic transaminase

showed a slgnificant increase after 24 hours only .

The transaminases were normalized at 2 weeks and 4 weeks
from the drug adminlistration. But praziquantel had no revealed
any signifisant alteration throughout 24 hours, 2 weeks or

even 4 weeks.
2= Lactate dehydrogenase.
The average of lactate dehydrogenase aétivity in normeal

rats at 24 hours was (503.78 ¥ 24, 49) i.w1

Serum level of lactate dehydrogenase activity did not
showed any significant change following oral antibilharzial

drugs (Oxammiguine end Fraziquantel medicatiocn.
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3= Cholinesterase .

Serum cholinesterase mctivity in the control group at
24 hours was (1ls42 L0.011), but its level at the same time
in both Oxamniguine and praziquantel treated groups were

b

(1.38%0,013) and (1.39 Xo0.018) w/1l.

Our data revealed that oral antibilharzial drugs repre-
sented by both Oxammiquine and praziquantel had no effect on

cholinesterase activity at the different times intervals.

4= Ceruloplasmin .

the average level of ceruloplasmin activity in normal rats

at 24 hours wes (41.67 X 4.17), while in both oxamnigquine

treaeted group and praziquantel treated group were

(49.48 L 6.17) end (46.88 £ £.60) at 24 hours. There was no

gignificant difference in ceruloplasmin level following

Oxamnigquine and Praziquantel administration through 24 hours,

2 weeks and 4 weeks.

5= Protein and their fractions

The results concerned the protein and their fractions in

the normal rats{ untreated ones) and post oral antibilharzial
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drugs represented by Oxamniquine ané Fraziquantel administra=-
-sion to the second and third group, at the different time
intervals, demonaterated that there was no any algnificant
alteration in the protein contents , albumin, globulin foll-

owing both drugs administration after 24 hours, 2 weeks or

even 4 weeks .

€- Bilirubin

The gverage of bilirubin level in normal rats was

(0.43 ¥ 0.05) at 24 hours .

A sharp rise in serum bilirubin concenitrsastion was obser-
ved remching to (0.67 ¥ 0.07) after 24 hours from oxamniquline
administration and this level showed a highly aignificant
increase. followed by gradual decrease till 2 weeks and 1ts

level was 0.62 st 0.09 and this level also showed sighificant

rise.

Then gradual decrease in its concentration was observed
at the end of experiment (4 week} and its normelized. But
this work showed that praziquantel did not cause any signif-

icant change in the serum levels of bilirubin indicating
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thet 1t does affect bhilirubin metabolism st different times

"intervals.

7= Serum urea .

The average of urea level in the normal rats wase
(26.53 ¥ 1.67) at 24 hours. while ita level following oral
antibvilharzial drugs administration represented by oxamniqu-

+

ine and praziquantel were (28.77 I 2.12) and (27.96 X 1.91)

at 24 hours alsos

The urea level was witin = the normal range before snd
after Oxamniquine snd Praziquantel administration at the

different time of experiment .

8- Serum Creatinine .

The means of serum creatinine level in normal control
group at 24 hours was (0.71 & 0.06), but its level at the same
time (24 hours) following both Oxamniquine and Fraziquentel
administration to the second and third group ware (0.8110.09)
and (0.82 ¥ 0,05)., The serum creatinine level showed & mnon
significant change post oral antibilharzial drugs administra-
tion, during the time of experiment, and this denoting

that the absence of any injurious effect on the kidneye.
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" CONCLUSION v

From the obtained results we can realized that oxamniquine
showed a significant inecrease in transaminases activities

after 24 hours only from the drug administration and then

normelized again,.

At the same time, the drug have a slgnificant rise in
gerum billrubin level till 2 weeks, followed by gradual dec~—
rease and normalization at the end of experiment (4 weeks ),
and this meana that this abnormalities had a transient elevat-

ion and short lived with relatively rapid correction toward

normalization.

So we can recomended that this drug have a mild hepato
8lde effect on liver functions, but this drug has no any

g2ide effect on kindney functions.

At the same times, our reaults suggested thatpraziquantel
has no any side effect on liver functions, and also showed
that, the drug did not affect on serum ureas and cereatinine
indicating unaffection of both glomerular and tubular functions
of the kindney and this means that praziquantel being enasily
applicabls; safe and not affect the liver and kidney functions

during using it's therapeutic dose
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