
1INTRODUCTION arthritis . Piroxicam works by preventing the 
Gastrotoxicity is a condition in the stomach caused by production of endogenous prostaglandins which are 
the adverse effect of exposure to chemical or physical involved in the mediation of pain, stiffness, tenderness 
agents. Such agents may include food substances, and swelling. 
chemicals (eg. CCL ), plant materials, alcohols, or 4

Toxic effects in the upper gastrointestinal tract, drugs (eg. NSAIDS: piroxicam). These agents cause 
primarily complicated gastric and intestinal ulcers, are perfusions and perforations in the lining of the stomach 
the most common undesirable effects of the wall, thereby changing the organ morphologically and 
nonsteroidal anti-inflammatory drugs (NSAIDs). histologically, by so doing it brings damage to the organ 

and prevents it from carrying out its normal function. 
Cassava (Manihot esculenta Crantz) leaves have long The gastrointestinal tract (GIT) is one of the main 
been used as a vegetable in many countries and targets of NSAID toxicity, whereas the stomach is the 
empirically as a febrifuge. The cassava plant (family most frequent organ affected by adverse drug reactions. 
Euphorbiaceae) is one of the staple food crops in most Unfortunately, it is also the most common drug-

2regions of Africa, Asia, and Latin America . The parts of induced toxicity that can be fatal.
the plants that are commonly utilized are the roots and 
leaves. In Indonesia cassava roots are used as an Piroxicam is a non-steroidal anti-inflammatory drug 
alternative staple food and cassava meal (tapioca flour) (NSAID) of the oxicam class used to relieve the 
as a wheat flour substitute in the preparation of bread symptoms of painful, inflammatory conditions like 
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ABSTRACT
Manihot esculenta Crantz leaves have been used against many disorders, such as rheumatism, fever, headache, 
diarrhea, and loss of appetite. Cassava leaves reportedly also possess anti-hemorrhoid, anti-inflammatory, and 
antimicrobial activity. The aim is to investigate the effect of aqueous extract of Manihot esculenta and piroxicam 
co-administration for induced gastro-toxicity in male wistar rats and thus determine histo-morphologic changes in 
the stomach due to piroxicam-mediated toxicity. The leaves of Manihot esculenta leaves were collected and dried 
for two weeks at room temperature and size reduced with a mortar and pestle. It was extracted by cold maceration 
using water. The lethal dose was done using Lorke's method and at 4000mg/kg body weight, no mortality occurred.  
The rats in this experiment were divided into four groups of five rats each. The first group received normal saline 
with food and water ad libidum, the second group received a low dose of extract (500mg/kg) and 20mg of 
piroxicam. The third group received a higher dose of extract (1000mg/kg) and 20mg of piroxicam while the last 
group received only 20mg of piroxicam. The experiment was carried out for seven days after which the animals 
were sacrificed on the eight day to extract their stomach and histological slides and analysis were made. At the end 
of the seven week, the rats were sacrificed and histological slides were made. The histological slides made shows 
that histology of the stomach of the rats in the first group had no alteration. The second group showed mild alteration 
and thinning of the mucousa linning and moderate healing. The third group showed moderate alteration of the 
submucosal linning and moderate healing due to the extract. The fourth group showed shows severe effect with 
severe area of inflammation growing within the muscularis mucosa of the stomach and moderate dilation with loss 
within the submucosa. Groups two and three showed gastroprotective effect due to the moderate healings exhibited. 
At the end, it was shown that manihot esculenta crantz leaves contains constituents which exhibit gastroprotective 
effects as well as anti-inflammatory properties.

Keywords: Histomorphologic, gastroprotective, stomach, piroxicam, Therapeutic, gastro-toxicity, Phytochemical, 
anti-inflammatory, Manihot essculenta, submucosa.
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and cookies. Cassava leaves have also been used Each rat in this group received piroxicam of 20mg/kg 
against many disorders, such as rheumatism, fever, alone daily.
headache, diarrhea, and loss of appetite. Cassava leaves The cassava leaf extract was administered to the 
reportedly also possess anti-hemorrhoid, anti- animals at the concentrations mentioned above, orally, 

3 once daily, for 7days. The piroxicam was administered inflammatory, and antimicrobial activity . In addition 
intraperitoneally.to all its pharmacological activities, knowing its role in 

gasto-toxicity is relevant to this study.
Animal Sacrifice and Collection of Sample
The rats were sacrificed 24hours after the last day of The aim of this study is to determine the effect of 
administration of extract and piroxicam. The rats were manihot esculenta crantz leaves on piroxicam 
first weighed and then anesthetized by placing them on mediated gastro-toxicity on adult wistar rats. The 
a closed jar containing cotton wool soaked with specific objectives include: To determine the LD  of 50

chloroform anaesthetized for 3-5minutes. The thoracic the extract using Lorke's method, investigate the effect 
and abnormal cavity was opened up through a midline of aqueous extract of manihot esculenta and piroxicam 
incision to expose the gastrointestinal tract. The co-administration on piroxicam induced gastro-
stomach were excised and trimmed of all fats. The toxicity in male wistar rats by determining histo-
stomach weights of each animal were evaluated and morphologic changes in the stomach and to study the 
they were weighed with an electronic weighing change in the histology of the stomach due to 
balance.piroxicam-mediated toxicity.

Preparation of Plant ExtractMATERIALS AND METHODS
The leaves which were still fresh was removed from its Collection and Identification of Plant Material
stalk and dried for two weeks at room temperature and The leaves of Manihot esculenta leaves were collected 
size reduced with a mortar and pestle. It was extracted from a farm in Uturu, Abia State, Nigeria. The plant was 
by cold maceration using water. 500g of the powder identified and authenticated in the Herbarium of the 
was added into Erlnmeyer Flask with 1000ml of the Biological Science Department of Imo State 
solvent and kept for 48hours and shaken intermittently, University, Imo by their Botanist and was compared 
then filtered. The extract was then evaporated to with a voucher specimen number.
dryness in an evaporator under reduced pressure and 
controlled temperature (40-60°C) after evaporating. Experimental Animals
The extract was then preserved in a leveled air tight Adult Wistar rats (25) weighing between 100-150g 
container and stored in a refrigerator for future use.were locally breed and obtained from Micheal Okpara 

Federal University of Agriculture and then brought to 
Acute Toxicity Studies (LD )Abia State University for acclimatization and 50

The LD  of the extract was determined using Lorke's  experiment. The animals were allowed free access to 50

standard feed and water ad libitum. They were kept in method. The study was carried out in two phases and 
clean cages filled with saw dust, which were replaced animals (rats) were deprived of food for 16-18h prior to 
every three days. The study was conducted according to administration of the extract. In phase 1, three groups of 
ethnical guidelines on laboratory animal use and care three animals per group were used. The extract 
policy. administered orally in geometrically increasing doses 

(10mg/kg, 100mg/kg and 1000mg/kg). The treated 
Experimental Design animals were observed for four hours post 
The animals were divided into 4 groups of 5 animals administration for signs of toxicity. After 24hours, 
each. The groups were numbered Groups I-IV. Group I when no death occurs, phase two was initiated. In phase 
which served as the control group and Groups II-IV 2, four groups of one animal each was given the extract 
served as experimental group. Throughout the orally in geometrically increasing doses (2000mg/kg, 
experiment the animals were kept in cages with wood 3000mg/kg, 4000mg/kg and 5000mg/kg). The animals 
shavings bedding, in a room with a temperature of 25°C were then observed for signs of toxicity for the first four 
± 3°C, light/dark cycle of 12hours and with access to hours and mortality for 24hours. The arithmetic mean 
food and water ad libitum. Daily cleaning, feeding and of the lowest dose that kills an animal and the highest 
gavages were performed as required. dose that did not kill was taken as the mean lethal dose 
Group I (LD ) of the extract. Close observation of treated 50

Each rat in this group received normal saline of 1ml/kg animals throughout the study period included; general 
daily appearance, onset, intensity, and duration of toxic 
Group II effects, changes in behaviour, activity, respiration, 
Each rat in this group received a low dose extract of appetite, fluid intake, or food retention, and monitoring 
500mg/kg with piroxicam of 20mg/kg daily. of body weight, food intake water consumption, and 
Group III skin or fur turgor.
Each rat in this group received 1000mg/kg dose of 
extract with piroxicam of 20mg/kg daily.
Group IV
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Parameters of Histopathological Features minute each
(histological Analysis and Procedure)

•Two changes of 90% alcohol------------1 The organs removed from the rats were fixed in 10% 
minute eachformal saline for at least 48hours. They were then 

processed routinely, and the tissues were embedded in •Two changes of 70% alcohol------------1 
paraffin wax. Histological sections will be cut 5-6µm minute each
and stained with routine haematoxylin and eosin. They 

II. After this the sections were then washed in were examined by a consultant histopathologist.
running tap water for two minutes and then 

Histological Procedure stained with haematoxylin for 15-20minutes; 
The stomach samples collected from the animals were thus staining the nuclei blue
fixed in Bouin's fluid and freshly prepared formal saline 

III. Differentiation was carried out using 1% acid respectively before tissue processing. The tissues were 
alcohol (1ml concentration of Hydrochloric fixed so as to preserve them thereby preventing it from 

decaying. The tissues were then dehydrated using acid in 99ml of 70% alcohol).
alcohol in increasing concentration (75%, 90%, and IV. Blueing was carried. A blue colouration was 
100% respectively for two hours each). Dehydrated 

observedtissue was cleared at room temperature in two changes 
V. The sections were then counter stained in 1% of xylene each lasting one hour, in order to remove 

alcohol for proper embedding and promote optical of Eosin for two minutes.
contrast of tissue. The tissue was then infiltrated in VI. The tissues were then dehydrated in 
molten paraffin wax. The paraffin blocked tissue were 

increasing grades of alcohol, 70%, 90% and trimmed and mounted on wooden blocks for sectioning 
absolute alcohol each lasting for one minute.on a rotary microtome. Sections of 15microns thick 

were transferred into a water bath (40°C), in a systemic VII. The sections were then cleared in two changes 
manner, to allow spreading of folded ribbons of of xylene
sections with the aid of 70% alcohol which was poured 

VIII. Finally the sections were mounted using on the side. After which the tissue was then removed 
DPX mountant.from the bath into a systemic manner, with the aid of 

egg albumin.

Staining Process
The sections were deparaffinised in two changes of 
xylene for two minutes each because paraffin wax is 
poorly permeable to stains. Later xylene is then 
removed because it does not mix with aqueous solution 
and low grade of alcohol used in preparing stains, thus 
sections were passed through two changes of absolute 
alcohol for four minutes each. The sections were then 
hydrated using a series of descending concentrations of 
alcohol until water is used, this allows for staining with 
an aqueous dye. The staining procedure was carried out 
using staining racks and troughs. The stains used were 
haematoxylin and eosin. The procedure involves;

I. The slides were passed through descending 

grades of alcohol as follows;

•Two changes of absolute alcohol-------1 
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RESULTS
Acute Toxicity Evaluation (LD )50

The results of the LD  determination procedures of aqueous leaf extract of manihot esculenta crantz are presented 50

on the table below. The LD determination experiments were carried out in accordance with the procedures of 50 

Lorke.
Table 1: LD  Determination Results of Aqueous Leaf Extract of Manihot Esculenta Crantz50

GROUP
 

DOSE MG/KG
 

DEATHS
 

% MORALITY
 

1 500  0  0  

2 1000  0  0  

3 2000  0  0  

4 3000  0  0  

5 4000  0  0  

6 5000  2  66.66  

The first group of normal saline showed normal LD = √a×b50 

histology of the stomach with muscularis externa, a = highest dose that produced number of mortality
mucosa, gastric mucosa, the submucosa and the blood b = Minimum dose that produced mortality
vessels. The second group with co-administration of 

LD  = √5000 × 400050 500ml/kg of extract and 20mg of piroxicam shows mild 
=√20,000,000 = 4,472mg/kg healing with moderate tinning of the mucosa linning of 

stomach and mild dilation with loss within the mucosa. Therefore LD  = 4,472mg/kg body weight.50

The third group with co-administration of 1000ml/kg 
and 20mg/kg shows moderate healing with mild Effect of Extract on Piroxicam-Mediated 
dilation and loss within the submucosa linning of the Gastrotoxicity in Adult Wistar Rats
stomach. The fourth group which had the Gastrotoxicity was mediated using piroxicam, and the 
administration of piroxicam shows severe effect with effect of the extract on histological profile of the 
severe area of inflammation growing within the stomach was studied by comparing the degree of 
muscularis mucosa of the stomach and moderate protection given, to that obtained 500mg/kg and 
dilation with loss within the submucosa.1000mg/kg of extract, piroxicam alone and control 

group.

Figure 1: Photomicrograph of group 1 normal control  section  of stomach  (x150)(H/E) shows normal  stomach  
with  muscularis externa(ME),mucosa (M), gastric pet(GP),the muscularis mucosa (MM),the submucosa (SM) 
and  the blood vessels (BV).

ME

SM

Group 1

MM

BV
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Figure 2: Photomicrograph of group  2r1r2section  of stomach administered   with   20 mg/kg of piroxicam shows  
severe  effect  with   severe  focal area of inflammation  exudates  (SFAIE) growing  within musclaris mucosa  and 
moderate   dilation  and loss  within  the submucosa (MD/LSM).

ML/DSM

2r1r1

FAIE

2r1r2

Figure 3: Photomicrograph of group  3r1r2 section  of stomach administered   with   5oo ml of extract  20 ml of 
piroxicam(x100)(H/E) shows  mild   healing with  moderate  tinning  of the mucosa  lining of (MTML) and 
mild   dilation  and loss  within  the submucosa (MD/LSM).

3r1

D/L

3r2 

D/L

MTML

Figure 4: Photomicrograph of group  4r1r2 section  of stomach administered   with   1000 ml of extract and   20 ml 
of piroxicam(x100)(H/E) shows  moderate  healing with mild   dilation  and loss  within  the submucosa (MD/LSM)

4R1
4R2

MD/L
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DISCUSSION mediated gastro-toxicity in wistar rats, in which the 
Acute Toxicity LD  of the extract was determined control group showed normal structure of stomach with 50

normal epithelia lining. using Lorke's  method (1983). The study was carried 
out in two phases and animals (rats) were deprived of 

In figure 4.2 it shows mild healing, with moderate food for 16-18h prior to administration of the extract. In 
tinning of the mucosa lining (MTML) and mild dilation phase 1, three groups of three animals per group were 
and loss within the submucosa (MD/LSM) of the used. The extract administered orally in geometrically 

9stomach. This goes in agreement to a study carried out , increasing doses (10mg/kg, 100mg/kg and 
on Khaya senegalensis inhibits piroxicam mediated 1000mg/kg). The treated animals were observed for 
gastro-toxicity in wistar rats, in which the second group four hours post administration for signs of toxicity. 
showed mild atropic changes on the epithelia of the After 24hours, when no death occurs, phase two was 
stomach. Here the alkaloids, terpenes, flavonoids and initiated. In phase 2, four groups of one animal each was 
phenolic acids come into play and aid in the reduction given the extract orally in geometrically increasing 
of inflammation/gastrotoxicity while healing occurs.doses (2000mg/kg, 3000mg/kg, 4000mg/kg and 
In figure 4.3 it shows moderate healing with mild 5000mg/kg). The animals were then observed for signs 
dilation and loss within the submucosa (MD/LSM) of of toxicity for the first four hours and mortality for 
the stomach, also indicated in a research work by 24hours. The studies showed low toxicity profiles of 

10Samuel et al.,  on lead induced hepato-renal damage in 4472mg/kg body weight. The exact compound 
albino Rats, which indicated on group B showing responsible for toxicity is not yet known. The acute 

manihot esculenta erosion and inflammation on the epithelia cells of the toxicity profile of the aqueous leaf 
stomach. Phytochemicsl compounds also play a vital extract exhibited a dose dependent relationship. At 
role in the healing of the stomach linning.doses of 500-4000mg/kg body weight showed no 

visible signs of toxicity but at the dose of 4500-
In figure 4.4, the stomach of the rats in this group comes 5000mg/kg body weight it showed toxicity which led to 
with severe focal area of inflammation exudates death.
(SFAIE) growing within the muscularis mucosa and 
moderate dilation and loss within the submucosa Histological gastrotoxicity and changes of the stomach 
(MD/LSM). With reference to a study carried out by were observed in groups two-four, but more was 

9observed in the piroxicam treated group, representing Fatima et al , on Khaya senegalensis inhibits piroxicam 
an expected typical gastrotoxicity from piroxicam. This mediated gastro-toxicity in wistar rats, a group of rats 
impairment in the mucosal defense is consequent to the treated with piroxicam alone exhibited mucosal lesions 
suppression of prostaglandin synthesis and direct cell and perforations on their stomach epithelium.
necrotic action of piroxicam, which led to gastric 
ulceration and perforations. The stomach of animals CONCLUSION
that received the extract in addition to piroxicam The aqueous leaf extract of manihot esculenta has been 
showed only moderate mucosal lesions or histological shown to contain pharmacologically active ingredients. 
alterations. This suggests the possibility of some direct Also its toxicity level is quite low. The findings from 
protective effects of manihot esculenta crantz in this study indicate that the aqueous leaf extract of 
helping to maintain the gastric integrity of rats that are Manihot esculenta ameliorates piroxicam associated 
exposed to piroxicam. The gastrointestinal tract is gastrotoxicity which could be via the enhancement of 
considered the major site for NSAID toxicity in humans gastric mucosa protection and antioxidant effects. 
and animals according to Sale et al., and  Salawu et Therefore, it has gastroprotective and anti-

4,5,6al., inflammatory effects. The study is significant as it will . Piroxicam induces G.I.T damage by directly 
give information on the therapeutic and prophylactic distorting the mucosa linning or through the inhibition 
effects of the plant on stomach Ph.of cyclooxygenase, thereby diminishing the production 

of prostaglandins and consequently lowering the 
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