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Abstract: The effect of Indocid® was determined using thirty (30) albino rats of mixed sex, aged 3 months weighing
110-200g. They were acclimatized to their environment for 2 weeks during which they were fed with standard pelleted
feed and water. The study is divided into acute toxicity testing and main experimental phase. The acute toxicity testing
for the determination of the median lethal dose was ascertained using 12 rats divided into groups K, L, M. The main
experiment using 18 rats divided into groups A, B, C, D, E and F of three (3) rats in a group in different cages, cage A
served as control. The rats were orally administered graded doses of Indocid dissolved in water once daily along with
their feed for 30 days. Cages B-F received 3.0, 2.5, 2.0, 1.5 and 1.0 mg/kg respectively and were closely observed. At
day 31, the rats were randomly selected, sacrificed, the stomach, and small intestine were excised, examined grossly and
subsequently processed for light microscopy. Grossly the organs and tissue appeared to have several perforations
especially evident in the small intestine. Further histological examination revealed erosion of the stomach and intestine.
This result forms the basis for further research into the danger posed to indiscriminate users of Indocid®.
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INTRODUCTION

In Nigeria, there is an uncontrolled sale of drugs and chemicals to the populace until relatively, 2000. Even
when the enabling law was made, it was hardly observed or implemented. Sometimes some of the drugs and their
acclaimed effects are never scientifically investigated [1].

This worrisome lack of dependable and readily available information in regard to potentially toxic ingredients
contained in most drugs and chemicals commonly used in our environment may constitute hazard [2]. In addition,
indiscriminate used of these chemical compounds have resulted in rapid and unprecedented scale of environmental
pollution. In the control of pests these chemical substances are commonly used as bait. The documented effects range
from teratogericity [3], genotoxity [4] to death due to poisoning as was reported by Mullet et al., [5].

These pesticides are commonly sold in open markets usually unsupervised and unchecked. Most often they are
hawked on the street. Sometimes the sellers apart from not even knowing what is in their possession are not qualified
either by training or law to handle such substances. These sellers are mainly charlatans and their victims are usually
illiterate members of the society or sometimes the ignorant literates as well. They are sold under driving and persuasive
advertisement in commuter buses and local markets.

Indocid® originally was commonly used as a drug for treatment and management of certain degree of pain in
humans. However, in the recent times its used has been extended to pest elimination and control. It is usually mixed with
foodstuffs and kept as bait in areas usually ravaged by the pests. The most common pests involved are rats. This has
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made it possible for the drug to find its way into the food chain such that might hamper their health, affect their behavior.
Besides, there has been an increasing report on the dangers and havoc caused to life in Nigerian Newspapers [6].

In aquatic life, the effect of these pesticides infiltration into water is likely to affect fish and other likes in
aquatic and terrestrial vertebrates including man [7]. For instance, there are some reported cases of encephalitic tremor
traced to the consumption of yam tubers, contaminated with the pesticide [8]. This type of occurrences is usually seen in
developing countries, which are usually characterized by poverty and ignorance. However, in Nigeria the use of the
pesticides especially indocid will be limited by the prevailing custom (i.e. those that eat the pest as delicacy). Pesticide
study therefore will form a good basis of environmental monitor. Hence, the research aim is to determine the Subacute
Effects of Indocid on Stomach and Intestine in Albino Rats.

MATERIALS AND METHODS

Thirty (30) albino rats of mixed sexes, aged 2-3 months, weighing 110-200g were used. They were obtained
from Animal House of Physiology Department, University of Nigeria, Enugu Campus. The rats were kept at a
temperature of 32°C with a 12:12 light: dark cycle. They were kept in stainless steel wire mesh cages. The animals were
fed with starter’s feed and water. The animals were maintained and handled in accordance with the standard guide for the
care and use of laboratory animals. The animals were divided into six groups and each group had three rats (group A, B,
C, D, E and F), group A served as control. The animals were fed for 30 days. Standard laboratory reagents were used for
tissue processing.

Acute Toxicity Testing
The method of Litchfield and Wilcoxin [9] as described Shetty and Anika [10] was used. In this procedure, 3

groups of albino rats weighing between 110-200gm with each group containing 4 rats. The three groups (K-M) of rats
were treated orally at the following dosage rats of 5.0 mg/kg, 10 mg/kg and 15 mg kg respectively for K-M. Clinical
symptoms were not immediate and deaths were observed after 48 hours. The rats started dying at dose of 10.0mg/kg.

The only immediate effect of the drug on the rats was distressed breathing, coughing, sneezing immediately
after the administration of the drug to the rats. The dead rats had abdominal bloating.

Table-1: Determination of dose-mortality relationship of indocid® (indomethacin) in albino rats

Groups | No of Rats | Dose(mg/kg) | No. of Dead rats | % Mortality
K 4 5.0 0 0

L 4 10.0 2 50

M 4 15.0 3 75

The sensitivity of the rats to the lethal effect of the chemical was evenly distributed. The population sampling in
an acute toxicity test allows the dose response curve to be characterized. The standard norm in practice in has been to
convert the cumulative response curve to a straight line where the point estimation of the LD50 is intercept of the slope
[11]. With the dose response curve in use, LD50 was determined to be 10.25 mg/kg.
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From the lethal dose determination, the dose administered during the conduct of the experiment was less than
one third of the LD50 of the drug, this is expected to produce subacute effects after 30 days of administration.

Design and conduct of the experiment

The experiment is designed with six treatment group (albino rats of both sexes/groups) for the drug. Five groups
were planned to allow calculation of responses to doses (3.0,2.5,2.0,1.5,1.0) mg indocid® / kg body weight-administered
orally.

A sixth group not subjected to daily treatment or handling was induced to serve as control. The rats were treated
for 30 days. Each rat was observed daily and weighed every week. From the morning of days 31, 2 rats randomly
selected from each cage were killed. The intestine and stomach of the sacrificed rats were dissected out, observed gross
anatomically and processed histologically.

Processing of samples for histology

From each organ studied, sections were selected and processed for light microscopy. The excised organs were
cleared of adhering connective tissue, fixed for twenty-four hours by immersion in formal saline fluid. Thereafter, fixed
tissues were dehydrated in ascending grades of ethanol cleared in xylene and embedded in liquid paraffin wax.

The tissues were sectioned at 5 um using the Heitz 150F rotary microtome (Cambridge model). The sections
were then subjected to the Haematoxylin and Eosin staining technique.

Microscopy and Photography
Microscopy and photomicrograph followed the process used by Omordion et al., [20].

RESULT

The result of this project is examined in two perspectives. These are weight changes and histological changes
that is alterations of the organs of the experimental rats.

Weight Changes

During the two weeks of acclimatization following acquisition, there were no appreciable weight gain or loss
observed on the rats. However, with the treatment of the rats using graded doses of Indocid® given orally, significant
weight loss was observed.

Histological Result
The gastro intestinal region considered was the stomach and the intestine.

It was a simple stomach with a greatly dilated portion of the gut. It constitutes a large J-shaped sac situated in
the left hypogastric region in the rat. It had 2 orifices and two surfaces. It had two borders or curvatures. The left two
thirds were the fundus and body. The right one third were the pyloric antrum and pyloric canal. Attached to the lesser
curvatures and the first part of the duodenum was the greater omentum (i.e. gastro colic-lineal and phrenic ligaments).

o

Group A Control Rat: Photomicrograph of stomach showing the parietal cells and ch{éfcells. H&E. X400
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Histologically, the stomach had 3 regions namely: cardiac region, fundic region, pyloric region. The wall of
each region had four tunica. These are tunica mucosa, submucosa, muscularis and adventitia serosa.

A section of the stomach tissue of a rat in group B, revealing a reduction of columnar epithelium (CE), parietal
and chief cells increase (PCells and Ccells) and enormous deposition of fibrin in the lamina propria (LP). Stain: H&E:
magnification.: x400

This was located between the stomach and large intestine of the rats. Histologically, it has 3 similar portions:
duodenum, jejenum and ileum with each portion having its peculiar features. Gross section of the intestine has four
structural arrangements of intestinal wall. There is tunica mucosa, submucosa, Muscularis and serosa. Tunica mucosa
was modified into villi while the submucosa contains the gland (especially bruner’s gland).

Goblet cells characterize the entire lenght/surface of the intestine. There was also a presence of paneath cells at

the bottom of the crypts. Isolated solitary lymphatic nodules were found in the lamina propria. Aggregation of nodules in
the form of payer’s patches is presented in the ileum.

Control small intestine showing the villi (A) and bruners gland (B). H&E. X400 MAG.
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0.1 -0.3 mg/kg doses cause infiltration of the lymphocytes and macrophages with an area of mucosal erosion

QJ

DiscussioN

The current unchecked use of Indocid® a pesticide in Nigeria either due to poverty or ignorance may constantly
be a health hazard in future. The present study investigates the subacute effect of the drug in some visceral organs of
albino rats. The study revealed varied histological alterations in some part of the organs.

It could be inferred that the use of Indocid for Killing pests has started gaining wide acceptance because of its
characteristics effects. The greatest effect of Indocid® was seen along the gastrointestinal tract where it caused local
irritations leading to mucosal erosion, and varying degrees of inflammation. The added effect of bleeding could be due to
inhibition of prostagladin, a platelet component which arrests bleeding. This agrees with earlier report that Indocid®
caused severe mucosal erosion and bleeding into the gastrointestinal tract [12, 13].

Fang et al., [14] also discovered that indocid can induced jejunum injury when they worked. It has also been
reported that diffuse acute inflammation is seen in the villi of rats treated with indocid by Wallace et al. Suggestions was
also made by some authors that the gastric ulceration by indomethacin could be due to neutrophil-dependent process [15-
17].

The various degrees of inflammation and necrosis triggered the severe lymphocytic infiltration of mucosa,
submucosa and adventitia of small intestine revealed in this study. This effect in addition to decreased feeding led to
weight loss observed in the later part of this experiment. Besides, there were numerous tubular casts observed. The
necrosis resulting from Indocid consumption was in agreement with the findings of Brunel [18], and Slaggle [19], in
which they explain that the necrosis could have resulted from the drug inhibiting cellular enzymes.

CONCLUSION
In the light of indiscriminate use of pesticide in farms, and our environments and its concomitant effect in
pollution, and how they may find their way into the food chain of man and livestock and cause health havoc.

This experiment suggests that long term administration of indocid will cause several sub-acute effects. This can
form the basis for further research into the danger posed on both rural and urban dwellers by indiscriminate use of this
compound.
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