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TOXICOLOGICAL PROFILE OF THE INTERACTION 

OF INDOMETHACIN WITH HEPATIC 

SCHISTOSOMIASIS LMANSONI 

Zoology Department, Faculty of science, Tanta University 

ABSTRACT 

The toxicity of the antiinflantmatory drug indomerhacin in 
normal healthy , S. manso~zi infected mice as well as mice 
ctrred the initial infection was assessed. The data showed 
augmented to.riciry in borh groups of bilhanial infected animals 
relative to the normal uninfected conrrols with steep dose- 
mortality czrve for the bilharzial infected group. 

Further exploration of lzeparoroxicity potentiation in 
bilharzial infected and bilharzial cured mice, indomerhacin was 
daily ahinisrered at three arose regimem; 1 x 50 mg 1 .kg (single 

dose ), 5 mg / kg / day x i.5 and 0.5 mg / kg / day x 15. Serum y 
-glutamyl rranspepridase (GGTP ) and ornirhine carbamoyl 
transferase (OCT) as well as granuloma measurements were 
considered as criteria for the assessment of the exrent of hepatic 
damage. 

I'ndomerhacin caused elevation of serum activities of borh 
enzymes in bilharzial infected mice at all dose regimens wirh less 
but srill pronounced edect in biilmrzial cured unimais wirh no 
change in the enzyme activities at the lowest dose (0.5 mg I' kg 1. 
Granuloma measlaremenrs showed augmentation in the sire of 
the lesions only in infected unimals at doses o f5  n;g / kg. While 
such effecr was nor recorded in cured mice. The role of 
indomerhacin in the development of bilharzial hepanc lesions was 
discussed. 

INTRODUCTION 

Indomethacin is a nonsreroid antiinflammatory drug. It was innoduced in the 

early !960s for the neatment of fneumatoid arthritis and related disorders including 

gouthy arthritis, ankylosing spondyliris and degenerative joint disease (Kaarela g 

L 1 9 8 9 )  . It is also effective in exua-articular intlammarory condirions such as 

~ericarditis and pleurisy ( Katzung, 1982 and Rao and Rao.. 1982 ). Besides. ~t 



Though indomethacin, however, is considered as one of the mosr 

antbrfrfRrnao~ h g  ava2sMe now, ix is more toxic than any othw related 

aw&nBmtor=y agem ( E~tzm$, 1982 ). Its toxiciy has been proven in humans 

(Johnson and Mefadqe, 1989 ) and experimental animals (Van Eeken &! 

&B97@. Bat uptill now no ~5d.s have ken encountered ro evaluate the toxicity of 

thi drug on S. m m n i  infecr~d mpets. 

%;or this reasm a series of invesdgations wen intended to be pdomed  to 

exp1ore the hma&on of indomethacin with musine schistosomaiasis mmssni. 

Hence the aim of the present paper is initially to provide a background insight on 

its toxicity no S. m o n i  na'nfecm2 mice before md after cmtion from infection. 
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MATERIALS AND METHODS 

Biological drugs: 

1 - Indomethacin, [1 - (4 - chlorobenzyl ) - 5 - methoxy - 2 - merhylindol - 
3 -yl ] acetic acid with emperical formula CI4 H 16 C N 0 4  was used in the present 

study. The drug was dissolved in isotonic phosphate buffer ( pH 7.4 ) and 

administered intraperitoneally at three dose regimens; 1 x 50 mg / kg, 15 x 5mg / 

kg and 15 x 0.5 mg / kg as presented later. 

2-Praziquantel; 2  - cyclohexylcarbonyl - 1, 2, 3, 6, 7, 11, b -hexahydro- 

4 H - pyrazino - ( 2 , l - a  ) isoquinoline -4 - one with emperical formula C lg H 24 

N 202 is a schistosomicidal drug currently used by the national campaign in mass 

treatment of both types of schistosomiasis in Egypt. The drug was suspended in a 

mixture of glycerol and water and was administered as one oral dose of 685 mg 1 
kg by gastric intubation. 

Experimental animal and bilharzial infection 

All studies were performed with albino mice weighing between 20 and 25 g 

at the begining of the experiments. The animals were fed on a standard food ad 

libitum with free access to water. 

The experimental mice were exposed individually by tail immersion to single 

doses of 70 cercariae of S. nzansoni shed by laboratory infected Biomphaiaria 

alexandrina. The techniques used for the maintenance of the life cycle of this 

parasite in the laboratory and for collection of cercariae were as those described by . 
Christensen al ., ( 1984 ). 

Experimental animal groups 

In order to explore the toxicolo~cal profile of indomethacin in S. mansoni 

infected and S. mansoni cured mice, three experiments were undertaken : 

1 - Experiment I for evaluation of the intraperitoneal LDjO s in both 
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normal and bilharzial as well as bilharzial cured mice. In this experiment, animals 

of an infection duration-of 8 weeks were selected and divided into two groups; a 

group treated with the antibilharzial praziquantel as one oral dose of 685 mg / k g  

(i.e. cured group )and a p u p  received no antibilharzial treatment ( i. e .infected 

group). Besides, a healthy uninfected guoup was run along with the two previous 

groups. Each group was divided into 5 batches: each of 20 mice. The batches of 

each group were exposed to increasingly inmperitoneal doses of indomethacin and 
A. 

the number of animals died in each batch was recorded with the magnitude of the 

concennadon which brought about that response. From the data recorded for each 

group, the logarithms of the concenoation were plotted against the probability units 

of the observed percentage kill and the LD 5 0 ~  were evaluated according to the 

method present by Finney ( 1952 1. 

2 - Experiment If for primary evaluation of the toxic effects of acute and 

chronic administration of indomethacin on the bil'narrial infected mice liver. In this 

experiment 3 groups, each of 5 infected mice were used. The schedule of 

indomethacin treatment was as follows, the first group received a single dose of 50 

mg kg ;  the second and third groups received respectively a daily dose of 5 mg / 
kg/ day and 0.5 mg /kg / day of indomethacin for 15 days. 

3 - Experiment 111 aims at evaluation of the effect of indomethacin on S. 

manroni cured mice. Three bilharzial infected *groups of 8 week-old infection were 

received a therapeutic dose of praziquantel ( 685 mg / kg ). These groups, each of 

5 mice, were treated with indomethacin at the same dose regimens decribed in  

experiment II. 

Biochemical assays: 

In all groups. animals were sacrificed 24 hours after receiving the last 

indomethacin dose. Blood samples were taken and serum was separated by 

centrifugation at 3000 rpm and stored shortly in the refrigerator prior to the enzyme 

estimations. Serum gamma ,olutamyl rransferase (GGTP ) was estimated according 

to Rosalki et & . (1970 ). Ornithine carbamayl transferase determination was 

carried accordin; to Brown and Cohn (1958 1. 
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Granuloma measurements : 

Selected parts sf Iiver of mice in ail groups were removed, fixed in buffered 

saline, prepred f ~ r  histolo@ sections and stai.aed wit3 haematoxyh and easin. 

The diameter of each Ever g m d o ~ a  was obtainzd by m e w u ~ g  exo diameters of 

the lesion at fight angles to each aher ('Fig. 1) using an O C U ~ W  micrometer. A 

minimun of ?@ ,gmuJomas were measured faom e x h  p u g .  The volume of each 

granuloma was cdculatieed, assuming a sghe3cd $ q e ,  h a s  its mean diameter 

3 using the fomu%a : volume =: R x 22 / 7 x4 / 3. 

Statistical analysis : 





regimens. The repeated administration of the lowest dose ( 0.5 mg / kg / day ) 

produced no appreciable change in the enzymatic activities. The elevarion recorded 

in the serum activity of the OCT suggests the hepatotoxicity of indomethacin in 

both bilharzid and bilharzial-cured mice, since the enzyme is a sensitive indicator 

of the hepatotoxicity following aciministration of antiinflammatory drugs (Reichard 

a 1960 ), with the possibility of the involvement of hepatobilary tract as 

manifested by increased serum GGPT activity . Lipid peroxidation is thought to be 

an important feature of indomethacin toxicity where an increase of peroxidation of 

lipids of hepatocytic membrane besides a decrease of reserves of restored 

glutathione and a disturbance of the functional state of the liver of rats were 

recorded folIoiving indomethacin treatment (Klirnniuk, 1989 ). 

As concerns the granulomatous reactions, it is well established that the 

metabolism of arachidonic acid by inflammatory cells is known to involve a 

cascade of complex biochemical reactions that result in the producaon of numerous 

biologically active lipids including : thromboxanes, prostaglandins, 

hydroxyeicosatetraeonic acids, hydroperoxyeicosatetraenoic acids and leukotrienes 

(Samuolsson, 1982 j. These metabolites from both the cyclooxygenase (CO ) and 

lipoxygenase (LO ) pathways are known to influence the immune cell function 

(Baiiey gt u., 1982; Ford - Hutchinsonet &., 1980 ; Gordon g &,1976; Roren 

et ai., 1981 and O'Flaherty eta!., 1981) as well as modulate the progression of -- 
inflammatory reactions ( Chensue gtal.. 1983, Kunkel gt d., 1981 and Menin and 

Stackpool, 198 I ). 

As arachidonic acid derivatives can be found at inflammatory foci (Ohuchi gt 

1976 ) many investigators have focused on the biochemical manipulation of 

these meraboIites in order to pharmacologically control inflammatory reacrions 
'* 

(Higgs a &. 1979; Kemp ad. , 1980 ;Snyder et al., 1982 and Steeg, 1982 ). In 

various in vivo as well as in vitro models, arachidonic acid metabolic inhibitors, 

including indomethacin, have been shown to modulate both acute inflammatory 

cell functions ( Higgs g. a!- 1980; Needleman, 1977 and Smolen and Weissmg, 

1980 j and T cell - mediated responses ( Crout ad., 1975 Kelly er aJ., 1979 ; 

Leung et. al., 1982 and Panayl and Rix, 1974 ). Meanwhile, Kunkel ( 1984 ) 

have established the contribution of arachidonic acid metabolic parhways to the 



ToxicologicaI profile ............... 

formation of experimental murine hypersensitivity pulmonary granuloma by S. 

mansoni eggs and investigated the role of several antiinflarnmarory drugs that 

have differential inhibitory effects on arachidonic acid metabolism via 

~y~looxygenase and Lipoxygenase pathways. Unlike other aniiinflamrnatory agents 

used, chronic admiaistration of the cyclooxygenase inhibitor indomethacin showed 

a trend of augmentation of the size of the pulmonary granulomas at a dose regimen 

comparable ..- to that used in the present study and had no effect at a dose level of 

2.5 mg /kg. The highest dose of indomethacin; iO mg 1 kg, proved to be toxic but 

in surviving animals supression could be demonstrated In addition, indomethacin 

showed no sigrufcant effect when administered post,oranulomagenic challenge at a 

dose of 5 mg / kg. These results are in complete accord with the present findings 

where chronic administration of indomethacin induced pronounced increment in 

the heparic granuloma volume at a dose level of 5 mg / kg while no effect was 

recorded whether with single acute dose or repeated adminsteratin of lower doses 

@able 2) explaining its selective inhibitory effect on the cyclooxygenase pathway . 
Also, no significant change in the hepatic granuloma volume of bilharzial cured 

mice at any dose regimen used ( Table 3 ) indicating that indomethacin induced its 

effect oniy on the ongoing hepatic ,.ranulorna formation where arachidonic acid 

metabolites were beeing released. This could 'x explained in the view of KunkeI a 
A. (1984 ) who pointed out that, in contrast to other antiinflammatory agents, 

indomethacin as a selecdve cyclooxygenase antagonist. had no effect on granuloma 

formation at nontoxic doses. But daily administration of indomethacin at higher 
' 

doses ( 5 mg / kg ) showed clear potentiation of granuloma macrophage Ia antigen 

expression via inhibition of cyclooxygenase products such as PGE? and thereby, 

indirectly, regulate T ceIl - macrophage interaction. This concept is supported by 
I 

the report of Chensue a. 1983 that described the suppression of granuloma size 

and granuloma macrophage Ia expression by parenterally administered PGE. It 

can also reflect rhe capacity of indomethacin to potentiate mixed lymphocyte 

reactions @arrow and Tomar, 1980 ) which require th~,  participation of Ia-positive 

macrophages. 

In conclusion, the present study does nor suggest the use of indomethacin in 

manipdating chronic hepatic ,mulomatous inflammation induced by S. mansoni. 
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Table(l):Intraperitoneal toxicity of 
indomethacin in bilharzial 
mice . 

Animal group , LD50 

Healthy uninfected 1102 mg/kg 
S.mansoni-inf ected 769 mg/kg 
S.mansoni-cured 832 mg/kg 

Fig.(l):A typical hepatic granuloma 
containing one egg in its center 
selected for mean diameter(d)measure- 
ments. 

2.8 2: 9 3.0 3.1 3.2 3.3 

Log. dose (mg/kg) 

ig(2) Dose-Leathality curves of intraperitoneal administeration of indcmethacin 

to hilharzial mice . 



Table (2) : Effect of indomethacin treatments on hepatic granuloma measurements and the serum y - glutamyl uanspeptidase 

(GGTP) and ornithine carbamoyl transferase (OCT) activities of S. mensoni - infected mice. 

Granuloma measurements 

Animal group GGTP activity OCT activity 
Mean diameter Mean volume ( Mean + SD ) (Mean+SD) 

(um + SD) (mm3 x + SD) 

S. mansoni infected 329 f 36 201 + 51 08.93 + 1.03 45.31 3- 3.39 

S. mansoni infected + 
lndomethacin 

- 50 mg / kg (single dose) 338 + 60 221 3- 69 (+ 9.95) 10.90 5 0.91 (+ 22.06)* 53.51 5 5.10 (c18.12)* 

- 0.5 mg /kg / day x 15 323 2 49 180 h 75 (- 10.45) 11.01 k 1.20 (+ 23.29)* 52.67 + 56 (+ 16.24)* 

- Activity is expressed umol p- nitrdaniline / rnin 11 for GGTP and umole citrulline / min f l  for 
- Number inside parenthesis is the percentage change from control (infected - untreated). 
- All animal groups were decapitated 24 hrpost indomethwin trcihnents. 
- Infection with 70 cercariae / head - (8 week - old infection). 
* P < 0.05 ** P < 0.01 *** P < 0.001. 





Toxicological profile ............... 


