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Abstract 
This study unveiled the pancreatic regenerative capacity and organs weight alleviation of 
combined leaves extracts of Gongronema latifolium (GL) and Ocimum gratissimum (OG) 
against streptozotocin-induced diabetic rats. Thirty-six male albino rats were divided into 
6 groups of 6 rats each. Groups A and F received placebo treatment and served as diabetic 
and normal controls respectively, B, C and D respectively received 200mg/kg b.w GL and 
OG and 100mg/kg b.w. each of combined GLOG. and E received 5 IU/kg b.w insulin 
(subcutaneously). During 28 days of treatment, daily changes in blood glucose were 
measured. After this period, animals were sacrificed and organs viz:  liver, pancreas, kidney 
and heart collected and weighed. Serum was collected for alpha-amylase analysis. From the 
results, the extracts significantly (p<0.05) attenuated STZ elevation in percentage blood 
glucose concentrations by decreasing their levels. There was significant (P<0.05) increase 
in relative organ weights of diabetic control rats compared to normal control and treated 
rats. The combined extracts treated animals exhibited significant (P<0.05) decrease in 
relative organ weights as compared to single extracts treated groups. The activity of serum 
alpha amylase decreased (380.08±0.34) significantly in diabetic control when compared to 
normal control and all treatment groups. In combined extracts treated rats, its activity 
decreased (438.44±0.47) significantly (p<0.05) when compared to single extracts treated 
rats, hence displaying synergy. The histology of pancreas of extract treated animals 
reversed the pancreatic lesions observed in diabetic control rats. Comparatively, the 
combined extracts displayed a significant synergistic pancreatic resuscitating effect than 
single extracts. 
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1. Introduction 

Diabetes mellitus (DM) is a major health 
problem globally [1, 2]. It is a complex 
metabolic disease caused by impairment 

of insulin signalling pathways and usually 
results from pancreatic β-cells deficiency 
and/ or a deficiency of insulin. The total 
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number of people with diabetes is 
projected to rise from 171 million in 2000 
to 366 million in 2030 [3]. Diabetes 
mellitus type-I is an autoimmune disorder 
caused by lymphocytic infiltration and β-
cells destruction within the pancreatic 
islets of Langerhan. The pancreatic β-cells 
are lost in number and volume, leading to 
severe permanent insulin deficiency [4]. 
Insulin is a polypeptide hormone 
produced by the beta cells of the islet of 
Langerhan (endocrine pancreas) with a 
general anabolic effect on fuel metabolism 
in tissues. Diabetes can lead to 
complications such as hypoglycemia, 
diabetic ketoacidosis or non-ketotic 
hyperosmolar coma. More serious 
complications associated with long term 
diabetes include cardiovascular diseases, 
chronic renal failure, renal damage and 
neuropathy with damage to extremities. 
There are several evidences that 
demonstrate that diabetic complications 
are closely associated with oxidative 
stress persuaded by free radicals 
generation [5]. Streptozotocin is used to 
induce diabetes. The chemistry of STZ 
describes a glucose moiety with a highly 
reactive nitrosourea side chain. The 
glucose moiety directs it uptake by 
pancreatic beta cells with ease, via binding 
to a membrane receptor, identified to be 
the glucose transporter 2 (GLUT 2) [6]. 
There is a reported high affinity of STZ for 
the β-cell membrane [7]. The nitrosourea 
side chain on the other hand is thought to 
initiate its cytotoxic action. The 
mechanism of action of STZ to induce 
diabetes is its selective toxicity to 
pancreatic β-cells via alkylation of DNA 
[8], generation of NO and free radicals [9].  
According to [10] the potent alkylating 
property of STZ is the major reason of its 
toxicity, although the synergistic action of 
both NO and ROS may also contribute to 

DNA fragmentation and other deleterious 
changes caused by STZ.  
Pancreatic transplantation therapies for 
DM include whole organ transplantation 
[11], transplantation of isolated islets 
[12,13] and regeneration therapy [14]. 
The transplantation of both a whole organ 
and isolated islets has been successfully 
used in the clinical treatment of type 1 DM 
as it is reported to improve the quality of 
life, prevent or slow the developments of 
microvascular or macrovascular 
abnormalities [15-18]. It is considered a 
viable option for diabetic patients with 
end stage renal disease who must undergo 
kidney transplant. However, pancreatic 
transplantation alone in a patient with 
diabetes mellitus remains controversial 
because the disadvantages of exogenous 
insulin therapy are replaced with risks of 
the transplantation procedure itself and 
the complications of immunosuppressive 
medications [19].  Moreover, a shortage of 
donors and the quality of a donor’s 
pancreas limits the widespread use of this 
treatment modality [20]. Cure for diabetes 
defies physicians and many victims cannot 
meet the cost of conventional drugs.  
Therefore, it has become imperative to 
investigate alternative sources of 
medicament, especially those that are 
cheap and easily sourced.  Population 
increase, inadequate drug supply, 
exorbitant cost of treatment and side 
effects of several conventional drugs have 
increased the dependence on plant 
materials as source of medicine for a 
variety of ailments, many of which are yet 
to be scientifically validated [21].  The use 
of various plant extracts and herbal 
biomolecules has been reported to 
possess hypoglycemic effects, cause a 
regeneration of pancreatic islets, 
ameliorate diabetes and lessen its 
complications [22-25]. Gongronema 
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latifolium Benth belongs to the domain: 
Eukaryota (Eukaryotes). It belongs to the 
class, subclass, family, genus and species 
of magnoliopsida (dicotyledons), lamiidae, 
Asclepiadaceaae, Gongronema and 
latifolium-Benth respectively. Gongronema 
latifolium is commonly called Utazi in the 
south eastern and Arokeke in the south 
western parts of Nigeria. It is used as 
vegetable in the preparation of many 
African dishes. In traditional folk 
medicine, the leaf is used for treatment of 
diabetes and hypertension as well as for 
treatment of typhoid fever [26]. It is also 
used to dispel stomach upset and pains 
and to enhance the return of menstrual 
cycle. Gongronema latifolium is primarily 
used as a staple vegetable/spice by some 
African cultures to help support the 
pancreas [27]. The hypoglycaemic and 
antihyperglycaemic properties of the 
ethanolic stem extract of Gongronema 
latifolium have been articulated in a 
review by [28]. Furthermore, literature is 
available on the haematological changes 
following oral administration of ethanolic 
root extract of Gongronema latifolium 
[29]. Also available is the effect of long 
term consumption of a diet supplemented 
with leaves of Gongronema latifolium on 
serum protein, haemoglobin, cholesterol, 
lipid peroxidation, white blood cells, 
antioxidant enzymes such as glutathione-
s-transferase, superoxide dismutase, and 
liver function enzymes namely alanine 
transaminase, aspartate transaminase and 
alkaline phosphatase [30]. Ocimum 
gratissimum (Labiatae), popularly known 
as popularly known as “scent leaf” is a 
native of Africa and Asia but is now 
distributed to other parts of the World 
including the United States of America 
[31]. The plant is used in Nigeria by 
traditional medicine practitioners for the 
treatment of various diseases including 

epilepsy, diarrhoea, mental illness and 
fever [32]. The leaf extract of O. 
gratissimum is reportedly shown to 
contain potent bioactive components 
(essential oils) [31, 33].  
A combination of herbs or phytochemicals 
from more than one source has proved 
more useful and beneficial in management 
of various ailments because the combined 
secondary metabolites synergistically 
potentiate biological effects with 
minimum side effects [34]. In view of this, 
we investigated the synergistic 
resuscitating effect of ethanolic leaves 
extracts of Gongronema latifolium and 
Ocimum gratissimum on the pancreas and 
body and organ weights of streptozotocin-
induced diabetic rats.    
 
2. Materials and Methods  
Collection and Preparation of Plant 
Materials 
Fresh but matured leaves of Gongronema 
latifolium and Ocimum gratissimum were 
collected from Atimbo, Akpabuyo Local 
Government Area of Cross River State. 
They were both identified and 
authenticated in the Department of 
Botany, University of Calabar, Calabar. 
500g each of Gongronema latifolium and 
Ocimum gratissimum were thoroughly 
washed with clean tap water to remove 
dust particles and debris and shade dried. 
The dried plant materials were separately 
ground into powder with KENWOOD 
electric blender (KENWOOD LTD. 
ENGLAND). The powdered samples were 
each soaked in 80% ethanol and kept in a 
glass container with a plastic screwed cap 
and kept in a refegirator for 48 hours at 
4°C. They were filtered using a cheese 
material and afterwards WhatMan No.1 
filter paper. The filtrates were separately 
concentrated invacuo at 37-40°C using a 
rotary evaporator. The concentrates were 
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allowed open in a water bath (40°C) for 
complete ethanol removal. The dried 
extracts were refrigerated at 2-8°C until 
required for use. The concentration of the 
extract was determined by drying a 
known volume and measuring the dry 
weight. 
 
 Experimental Animals 
 Thirty-six (36) male albino rats of Wistar 
strain weighing between 164-258g were 
obtained from the animal house of the 
College of Health Sciences University of 
Calabar. The animals were allowed to 
acclimatize for two weeks in the 
Biochemistry departmental animal house 
facility, University of Calabar where 
experiment was carried out. The animals 
were housed in well ventilated cages 
(wooden bottom and wire mesh top) 
where bedding was replaced every two 
days, and kept under controlled 
environmental conditions (room 
temperature of about 27°C and 12 hour 
light/dark cycle). The animals were fed 
with growers marsh and water from tap 
ad libitum. The animals were kept under 
the care of a trained animal technician and 
cared for according to Canadian Council 
on Animal Care: Guide to the care and use 
of experimental animals [35].    
           
Induction of Experimental Diabetes 
Prior to diabetes induction, the rats were 
subjected to 12 hour fast and then 
diabetes was induced by intraperitoneal 
injection of 65mg/kg b.w [36] 
streptozotocin (STZ) (Sigma St. Louis, MO, 
USA) reconstituted in 0.1M Na citrate 
buffer (pH 4.5). Seven days after, diabetes 
was confirmed in STZ treated rats with a 
fasting blood sugar concentration ≥ 
200mg/dl. The diabetic rats were then 
divided randomly into the different 
groups. 

Experimental design and treatment of 
animals 
36 male albino Wistar rats were divided 
into 6 groups of 6 rats each as shown in 
table 1. The plant extracts reconstituted in 
distilled water (vehicle) were 
administered via oral gastric intubation at 
a dose of  200mg/kg body weight daily for 
single extract treatment and 100mg/kg 
body weight each in combined extract 
treatment  twice per day (7.00am and 
7.00pm). Insulin (5IU/kg body weight) 
was administered subcutaneously once 
daily post prandial. The dosages of plant 
extracts extracts and insulin used were 
according to the methods of [37] and 
[38].Treatment lasted for 28 days.  
 

Table 1 Experimental Design 

 
Preparation of serum  
After 28 days of treatment, the animals 
were sacrificed by cervical dislocation. 

 
Group 

No. 
of 

animals 

 
Treatment 

A 
 
 

B 
 
 
 

C 
 
 
 

D 
 
 
 

E 
 
 
 

F 

6 
 
 

6 
 
 
 

6 
 
 
 

6 
 
 
 

6 
 
 
 

6 

Placebo  (Diabetic 
Control) 

 
GL extract  

(200mg/kg bw) 
 
 

OG) extract 
(200mg/kg bw) 

 
 

GL (100mg/kg)  + OG 
(100mg/kg) 

 
 

Insulin (5 IU/kg bw) 
 
 

Placebo (normal 
control) 
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The blood was collected through cardiac 
puncture using sterile needle to pierce 
through the heart and emptied into a strile 
test tube containing no anticoagulamt and 
was allowed to clot and centrifuged   at 
3000rpm at 4oC for 10 mins. The serum 
was used for the determination of alpha 
amylase. 
 
Histopathology 
After 28 days of treatment, the pancreas 
from each group was excised. It was 
immediately blotted using filter paper to 
remove traces of blood and then weighed 
with analytical balance. Thereafter, the 
tissue was suspended in 10% formalin 
after washing with normal saline for 
fixation preparatory to histological 
processing. Pancreas tissue was fixed in 
neutral formalin solution for 48 hrs 
dehydrated by passing through graded 
series of alcohol embedded in paraffin 
blocks. 4 µm thick sections were prepared 
using a semi-automated rotator 
microtome 
 
Determination of serum alpha-amylase 
activity 
This was determined using Agape 
diagnostic kit based on Junge et al. method 
[39]. 
 
Determination of blood glucose and 
organ weights 
During this period, daily changes in blood 
glucose determined using One Touch 
Glucometer (with blood obtained from the 
tail vein of the rats). Internal organs such 
as liver, kidney, heart and pancreas were 
taken from all groups and weighed. Organ 
weights were measured and presented as 
organ per percentage weight (relative 
weight) Percentage weight change and 
relative organ weights calculations are 
shown below: 

 
Percentage weight change= [Final body 
weight – Initial body weight/Initial body 
weight ] X100 

                                                                      
   Relative weight =     Organ weight     x  100 
                                         Final body weight     1 

 
 
3. Results and Discussion 
In table 2, the effect of extracts of GL and 
OG singly and in combination and insulin 
on the percentage blood glucose change 
and serum α-amylase activity of diabetic 
rats produced striking changes. There 
were significant (P< 0.05) increase and 
decrease in blood glucose concentrations 
of diabetic control and diabetic treated 
rats respectively when compared to 
normal control. The diabetic treated rats 
showed reductions in blood glucose 
relative to DC rats. Combined extracts 
(GLOG)  treated rats demonstrated 
significant (P< 0.05) decrease in blood 
glucose concentrations (by -84.10%) as 
compared to single GL (by -68.07%) and 
OG (by -65.37%) extracts treated rats.  
 Blood glucose levels of diabetic rats were 
monitored over the 28-day period. 
Glucose concentration measured in blood 
of untreated STZ-induced diabetic rats 
was significantly higher (P<0.05) than 
non-diabetic control. The observed 
increase in blood glucose has been 
reported [36, 38]. A sustained reduction in 
hyperglycemia will decrease the risk of 
developing micro vascular diseases and 
reduce their complications [40]. It has 
been established that lowering of the 
plasma glucose may be induced by the 
release of insulin, an endogenous peptide 
involved in the regulation of blood sugar 
[41]. In this study, this fact is 
strengthened by the significant (p<0.05) 
decrease in blood glucose in the diabetic 
rats treated with the extracts (so 
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pronounced in combined extracts) 
compared to untreated counterparts. This 
hypoglycemic effect could be attributed to 
the potentiation or stimulation of insulin 
production by the residual β-cells of the 
pancreas [42-45] or the extracts may 
possess an insulinomimetic effect on 
peripheral tissues [46] or both. The 
mechanism could be that Gongronema 
latifolium (GL) and Ocimum gratissimum 
(OG) decreased gluconeogenesis by 
decreasing the activities of key enzymes 

such as glucose-6-phosphatase, fructose-
1,6- biphosphate- phosphoenolpyruvate 
carboxykinase and pyruvate 
carboxykinase [47]. The hypoglycemic 
activity and the blood glucose lowering 
activity elicited by these extracts singly 
and in combination explain the basis for 
the use of these leaves in the management 
of diabetes in traditional medicine 
practice. This observation gives credence 
to the use of these plant leaves as 
hypoglycemic agents.  

 
Table 2. Blood Glucose level in blood and serum α-amylase activity of treated 

and untreated diabetic rats 

Group/ 
treatment 

 
Fasting Blood Glucose (mg/dL) 

Serum 
α-Amylase 

(mg/dL) Initial Final % Change 
DC 367.50±2.33* 383.00±4.16* 3.86±0.53* 380.88±0.34* 

DGL 266.50±0.43*,a,b,c 85.33±1.91*,a,b,c -68.07±0.78*,a,b 623.22±0.47*,a,b,c 

DOG 264.17±1.08*,a,b 89.17±0.31*,a,b -65.37±1.07*,a,b 623.80±2.26*,a,b,c 

DGLOG 287.17±0.48*,a 45.67±0.61*,a -84.10±0.22*,a 438.44±0.49*,a 

Dl 266.67±3.50*,a,b 90.17±1.62*,a,b -66.24±0.70*,a,b 405.54±2.15*,a,b 
NC 44.83±0.31 41.83±0.17 -6.68±0.54 508.61±1.49 

*p<0.05 vs NC; a = p<0.05 vs DC; b = p<0.05 vs DGLOG; c = p<0.05 vs DI 
Values are expressed as mean + SEM, n = 6. 
DC= Diabetic control;   DGL= Diabetic treated with Gongronema latifolium extract  
DOG = Diabetic treated with Ocimum gratissimum extract; 
DGLOG  = Diabetic treated with combined extracts of Gongronema latifolium  and Ocimum   
gratissimum Dl= Diabetic treated with insulin; NC= Normal control 
 
The activity of serum alpha amylase in 
diabetic untreated rats decreased 
(380.88± 0.34) significantly (P< 0.05) 
compared to NC (508.61± 1.49) rats. In 
diabetic GLOG extracts treated rats, its 
activity decreased (438.44±0.47) 
significantly (p<0.05) compared to single 
extract treated rats. In diabetic treated 
groups, the single extracts treatment 
demonstrated a significant increase in the 
activity of the enzyme when compared to 
normal control, combined extracts and 

insulin treated rats. Alpha-amylase is 
secreted by the pancreas into the 
duodenum where it aids the catabolism of 
carbohydrates to simple sugars. Damage 
to the pancreas or obstruction to the 
pancreatic duct causes the enzyme to 
enter the blood stream. It is most 
commonly relied on for detecting 
pancreatic disorder. The activity of this 
enzyme in serum of untreated diabetic 
rats decreased significantly compared to 
normal control. The decrease may not be 
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unrelated to the fact that STZ used in 
diabetes induction is more selective in 
attacking beta cells [48] and so may have 
spared the exocrine pancreas via minimal 
cross cell reaction. Also, the sustained 
hyperglycemia may also have over time 
exhausted the enzyme protein and its 
regulatory mechanism. In acute pancreatic 
disease where 75% of patients normally 
show significant serum increase in 
activity, the increase reaches its peak only 
in about 24 hours and returns to normal 
within 3-4 days [49]. The 28 day 
hyperglycemic duration would have 
imposed a decrease beyond normal 
values. The decrease and reversal of 
hyperglycemia following extracts 
administration necessitated the 
restoration of the exhaustion evidently 
shown by significant increase in the 
activity of the enzyme. This observation 
compared well with insulin treatment in 
diabetic animals.  

The absolute and relative weights of the 
liver, kidney and heart of normal and 
diabetic (treated and untreated) rats are 
presented in table 3. The results showed 
significant increases in absolute and 
relative weights of diabetic control rats 
compared to normal control and treated 
rats. There were also decreases in 
absolute and relative weights of these 
organs in the diabetic extract treated 
groups compared to normal control rats. 
The combined GL and OG extracts treated 
diabetic animals exhibited decreases in 
these absolute and relative organ weights 
as compared to single GL and OG extract 
treated groups. There was significant 
(P<0.05) increase (0.41%) in the relative 
weight of diabetic control pancreas when 
compared to normal control (0.28%), 
extracts and insulin treated rats (figure 1). 
The combined extracts (GLOG) displayed a 
significant decrease (0.26%) in relative 
weight of the pancreas relative to single 
extracts (0.31%) treated rats.

Table 3. Final body weights and organ weights of treated and untreated diabetic rats 

Group/ 
treatment 

Final body 
weight (g) 

Absolute organ weight (g) Relative organ weight (%) 
Liver Kidney Heart Liver Kidney Heart 

DC 199.17± 

0.4* 
10.63± 

0.34* 
1.74± 

0.01* 
0.92± 

0.01* 
5.34± 

0.17* 
0.87± 

0.00* 
0.46± 

0.01* 
DGL 216.50± 

1.15
a,b,c 

9.89± 

0.07
a 

1.70± 

0.00*
,a,b,c 

0.90± 

0.01* 
4.57± 

0.03
a,b,c 

0.78± 

0.00*
,a,b,c 

0.42± 

0.00* 
DOG 209.67± 

2.01
b,c 

9.97± 

0.02
a 

1.65± 

0.02*
,a,b,c 

0.82± 

0.01* 
4.76± 

0.05
a,b,c 

0.79± 

0.01*
,a,b,c 

0.39± 

0.01* 
DGLOG 233.17 

±2.57*
,a 

9.57± 

0.02
a 

1.56± 

0.02
a 

0.82± 

0.01* 
4.11± 

0.04*
, 

0.67± 

0.01*
,a 

0.35± 

0.01* 
DI 179.00± 

3.73*
,a,b 

9.57± 

0.01
a 

1.52± 

0.01
a 

0.82± 

0.01* 
5.36± 

0.11*
,b 

0.85± 

0.02*
, 

0.46± 

0.01* 
NC 213.83±8.72 9.65±0.17 1.54±0.02 2.89±1.38 4.54±0.16 0.72±0.03 1.30±0.60 

*p<0.05 vs NC; a = p<0.05 vs DC; b = p<0.05 vs DGLOG; c = p<0.05 vs DI 
Values expressrd as are mean + SEM, n = 6. 
DC= Diabetic control;   DGL= Diabetic treated with Gongronema latifolium extract  
DOG = Diabetic treated with Ocimum gratissimum extract; 
DGLOG  = Diabetic treated with combined extracts of Gongronema latifolium  and Ocimum  
gratissimum, Dl= Diabetic treated with insulin; NC= Normal control 
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Figure 1. Relative weight of the pancreas of normal, and diabetic treated and untreated rats. 

The vertical bars show mean values of the relative weight of the pancreas. Lines 
above the bars indicate SEM. 

Values expressed as are mean + SEM, n = 6. 
DC= Diabetic control;   DGL= Diabetic treated with Gongronema latifolium extract  
DOG = Diabetic treated with Ocimum gratissimum extract; 
DGLOG  = Diabetic treated with combined extracts of Gongronema latifolium  and Ocimum   
Gratissimum Dl=Diabetic treated with insulin; NC= Normal control 
 
Measurement of anthropometric indices 
such as total body weight and weight 
changes of tissues are necessary because 
weight changes of these tissues are a 
useful measure of their pathological 
condition [50]. Analysis of organ weight in 
toxicology studies is an important 
endpoint for identification of potentially 
harmful effects of chemicals. Differences 
in organ weight between treatments 
groups are often accompanied by 
differences in body weight between these 
groups.  Changes in body weight are a 
valuable indicator in evaluating the 
toxicity of a compound or extract 
preparation. It is known that as part of 
diabetes pathology, there is inhibition of 
normal body growth. Besides, the disease 
process is also known to involve enhanced 
utilization of body tissue proteins 

resulting in an appreciable degree of body 
wasting [51]. Our previous study revealed 
a pronounced significant (P<0.05) 
increase in body weights of rats treated 
with combined extracts compared to 
single [52]. This strongly suggests either 
the direct attenuation of tissue protein 
utilization of diabetes and / or reversal of 
inhibition of new tissue formation as a 
result of diabetes pathology. Moreover, 
The presence of  antinutritional factors  
(phytic acids, tannins and oxalate) inhibit 
the activities of digestive enzymes and 
form complexes with metals (Ca, Zn, Mg, 
Fe) and proteins, reduce mineral and 
protein bioavailability [53,54]. This in 
turn may lead to low growth, notably 
reduced mean body weight. The liver, 
being a key organ in the metabolism and 
detoxification of xenobiotics, is vulnerable 
to damage induced by a huge variety of 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

DC DGL DOG DGLOG DI NC

R
el

at
iv

e 
w

ei
gh

t 
%



Usoh, Itoro Friday et al., JIPBS, Vol 2 (4), 522-536, 2015 

 

530 

chemicals. Thus, the observed significant 
increase in liver weight of untreated 
diabetic and group could be attributed to 
high rate of metabolism of the liver 
resulting from the exposure to STZ. The 
relative weights of pancreas increased 
significantly in diabetic control rats 
compared to treatment groups. Changes in 
weight of pancreas and beta cell mass of 
experimental subjects have also been used 
as indices to either monitor 
performance/efficacy of a treatment 
option or as a toxicity criterion and even 
physiological changes [55]. Furthermore, 
the decreases in absolute and relative 
weight of these organs of rats treated with 
the combined GL and OG (GLOG) extracts 
might be due to the synergistic effect of 
the anti-nutritional bioactive components 
(phytic acid and tannins) probably 
present in the plant extract. 
The histology of pancreas of untreated 
normal pancreas (figure 2) showed 
normal pancreas cell architecture, 
preserved numerous islets- cell mass 
devoid of fibrosis. It showed islet cells of 
varying sizes distributed among the 
centroacinar cells. The pancreas of 
untreated diabetic rats (DC) revealed the 
presence of secretory acini and 
centroacinar cells, the lobules were 
distorted and the islet cells were necrotic 
and appeared degenerated (figure 3). Also 
seen is excretory duct containing 
amorphous eosinophilic material. 
Treatment with extracts of GL and OG 
alone (figure 4 and 5) and in combination 
(figure 6) reversed the observed 
pancreatic lesions. The combined extract 
treated rats displayed more pronounced 
positive effects showing normal pancreas 
cell architecture with features similar to 
normal control. The STZ-induced diabetic 
rats are suggestive of a model of 
uncontrolled hyperglycemia due to the 

direct pancreatic beta cell destruction and 
resulting insulin deficiency. 
Streptozotocin is known to induce 
chemical diabetics (type 1) by selective 
destruction of pancreatic beta cells 
through DNA alkylation, nitric oxide 
production and free radical generation 
[10]. Histopathological studies of the 
sections of pancreas revealed the 
disturbed morphological features in 
diabetic control rats. The untreated 
diabetic rats showing damaged islets 
markedly reduced and sunken mass 
agrees with reports in literature [56-58]. 
In this study pancreatic lesion resulting 
from this was reversed in STZ-induced 
diabetic treated rats after 28 days of 
treatment. The pancreatic lesions 
salvaging effects of extracts in 
combination (figure 6) were more potent 
than those treated with single extracts. 
Majority of plants have been reported to 
exert their hypoglycemic actions through 
the presence of insulin-like 
phytochemicals [59]. The potency of these 
substances may have amplified an account 
of increase concentration or build up of 
specific phytochemicals in combined 
extracts, although their chemistry is yet 
unknown. Our previous study had 
demonstrated the presence of 
phytochemicals with known antioxidant 
properties in the two leaves extracts [60]. 
The action of these phytochemicals might 
have arrested the free radical generation 
process or mop up the circulating radicals 
responsible for lesion and complications 
of diabetes, thereby allowing for 
regeneration of pancreatic islet cells. The 
reversal of pancreatic lesions observed in 
single extracts treatment compared well 
with the insulin (standard drug) treated 
group (figure 7) which showed mild islet 
cell hyperplasia with normal surrounding 
centroacinar cells.  
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Figure  2. Photomicrograph of pancreas of (a) normal control rats given placebo treatment 

(x 400). IC= islet cell, ED= excretory duct, CC=centroacinar cells. 
 

 
Figure 3. Photomicrograph of pancreas of diabetic control rats given placebo treatment (x 

400).  IC= islet cell, ED= excretory duct, CC=centroacinar cells. 
 

 
Figure  4. Photomicrograph of pancreas of diabetic rats treated with 200mg/kg b.w. of GL (x 

400). IC= islet cell, ED= excretory duct, CC=centroacinar cells. 
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Figure 5. Photomicrograph of pancreas of diabetic rats treated with 200mg/kg b.w. of OG (x 

400) IC= islet cell, ED= excretory duct, CC=centroacinar cells. 

 

 
Figure 6. Photomicrograph of pancreas of diabetic rats treated with combined GL 

and OG x (100mg/kg b.w of each) (x 400) IC= islet cell, ED= excretory duct, 
CC=centroacinar cell 

 

 
Figure 7. Photomicrograph of pancreas of diabetic rats treated with 5 IU/kg b.w. of 

Insulin (x 400). IC= islet cell, ED= excretory duct, CC=centroacinar cells. 
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