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Introduction
Plants continue to play a dominant role in traditional remedies 
against ailments from antiquity. 
Conventional measures used in the management of diabetes 
usually aim only at improving glucose homoestasis and delay 
the onset of complications, but not  curative, hence efficacy 
may be lost (Kelly, 1995). 
Undue weight gain, drug resistance (e.g. Insulin) and 
hypoglycaemia are some side effects associated with 
conventional measures (Luna and Feinglos, 2001).
Many complications of diabetes result due to an increased free 
radical load (Kahler et al, 1993).  
There is therefore, an increasing preference for whole plant 
extract among patients and professionals as these rarely 
produce drastic side effects, rather they tend to protect the 
patient against the usual degenerative changes.  



The naturally endowed antioxidant components of plants 
including flavonoids, vitamin A, C and E and other secondary 
metabolites may alleviate these complications when used as 
whole extract.
Over 400 traditional plants have been used for treatments of 
diabetes (Bailey and Day, 1989). 
Opinion about the mechanism of action of plants include: 
presence of insulin-like substances, interference with 
carbohydrate absorption, inhibition of insulinase activity and/or 
increase in beta cells in the pancreas (Jelodar et al, 2005).
The present study was designed to compare the anti-
hyperglycaemic efficacy as well as establishing a possible  
mechanism of the anti hyperglycaemic action of two most 
commonly used plants in the management of diabetes in Nigeria: 
Vernonia amydalina Del {African bitter leaf) and Azadirachta 
indica (Neem).  



Materials and Methods

Collection and Preparation of Extracts:
Mature leaves of Vernonia amygdalina Del and Azadirachta 
indica harvested from the Endocrine Research Farm, University 
of Calabar, and University of Calabar Botanical Garden 
respectively.  
Specimens of these leaves were authenticated in Botany 
Department of the University of Calabar and voucher specimens 
(ERU/2006/01 and ERU/2006/02) deposited in the herbarium.  
Harvested leaves were separately dried under shade then 
pulverized into powder.  
100g of each sample (powder) was agitated separately in 600ml 
of ethyl-alcohol (98.67 BDH) for 5 minutes



Specimens were allowed overnight in a West cool fridge 
at 4°C.
Mixtures were filtered with a chesse cloth and the 
filtrates concentrated in vacuo to 10% of the original 
volume at 40°C.  
Concentrates were dried at 37°C yielding 35% and 22% 
of crude extracts from Vernonia amygdalina and 
Azadirachta indica respectively. 
The extracts were reconstituted prior to administration.



Animals
Twenty-eight Wistar albino rats (both sexes) weighing 
(100-160g) obtained from the disease free stock of the 
Animal House, Department of Human Anatomy, 
University of Calabar were used for the study.  
These animals were allowed one week to acclimatize in 
the Animal House of Biochemistry Department where 
they were housed throughout the experimental period 
with the use of plastic cages (North Kent Co. Ltd).  
The environmental conditions of the animal housing 
facility were standard:  temperature (28 ± 2°C), relative 
humidity (46 ± 5%), 12 hour light/dark cycle and 
adequately ventilated.  
The animals were maintained on commercial rat chow 
and provided with water,  ad libitium throughout the 
duration of the experiment.



Induction of Experimental Diabetes
Diabetes was induced by intraperitoneal injection 
of 150mg/kg body weight of alloxan monohydrate 
(Sigma St. Louis, MO, USA) in overnight-fasted 
animals after acclimatization.  
Diabetes was confirmed five days later in the 
alloxan-treated animals showing Random Blood 
Glucose, (RBG) level ≥ 200mg/dl (11.1mmol/L).  
Diabetes status determination was monitored on 
blood obtained from tail vein puncture using an 
automated glucose sensor machine – Glucometer
Analyser (One – Touch, Basic).



Animal Grouping and Experimental Protocol
The design of the experiment consisted of four 
groups of 7 animals each:
Group 1 and 2 consisted of healthy non-diabetic and 
diabetic rats respectively, which received placebo 
treatment (0.2ml distilled water).  
Groups 3 and 4, the treatment groups consisted of diabetic 
animals respectively treated with 400mg/kg body weight 
each of Vernonia amygdalina and Azadirachta indica
extracts. Treatment was administered twice per day by
orogastric intubation in a 12 hour cycle (6.00am and 
6.00pm) everyday for 14 days.



Collection of samples for Analysis.
After an overnight fast (12 hours after last feeding 
and administration), the animals were euthenized
under chloroform vapour and dissected.  
Whole blood obtained by cardiac puncture into 
non-heparinized tubes was allowed to clot for 
about 2 hours, and thereafter centrifuged (4,000g 
for 10min). Serum obtained was used for all 
biochemical assays.
Pancreatic tissues were also removed surgically 
and preserved in a fixative (10% formaldehyde) 
preparatory to histopathological processing.



Biochemical Assays
Analyses of fasting blood sugar and α – amylase 
activity in serum were by use of assay kits obtained 
from DIALAB based on Trinder, (1972) and Lorentz, 
(1998) respectively.

Histopathological Study.
The fixed pancreatic tissues were sectioned and 

stained with Haematoxilin and Eosin and Gomeri 
aldehyde–fuschin (GAF), a beta cell specific staining 
and photomicrographs developed.



Results
Table 1 shows result of Fasting Blood Sugar and α –amylase activity of controls 
and diabetic animals treated with extracts of Vernonia amygdalina (VA) and 
Azadirachta indica  (AI) for 14 days.

*218.59 ± 15.51*87.00 ± 2.29Diabetic, AI treated (400mg)/kg)

*232.67 ± 12.15*144.14 ± 25.83Diabetic, VA treated (400mg/kg)

274.76 ± 10.11320.71 ± 8.89Diabetic control (0.2ml dist. water)

*215.56 ± 8.92*88.89 ± 18.16Control (0.2ml dist. Water)

α-Amylase 
activity(U/L)

FBS (mg/dl)Treatment

Values are expressed as Mean ± SD, n=7
* = Statistically significant (P<0.01) compared to diabetic control. (student’s t-test)



Effect of extracts treatment on the histomorphology of 
pancreatic tissues:

There was total/complete degeneration (cellular lesion) of Islets and 
acini cells of the pancreas indicated by necrotic areas in the 
untreated diabetic animals (plates 2),
Zones of New islets regeneration were observed in plate 
preparation from the test groups treated with extracts of V. 
amygdalina and A. indica at 400mg/kg each (plates 3 and 4 resp.).  
Neem treated plates revealed more prominent nuclei in the 
regenerated cells and the cell outlines were more stained and 
prominent compared to Vernonia amygdalina treated.  
On the other hand the healthy control showed prominent and well 
stained islet and acini cells devoid of any undue pathological 
changes (plates 1).  
The regenerated islet cells of both treatment groups were 
proliferative with respect to the healthy controls.



Plate 1:
Photomicrograph of section of Pancreas of the Normal (Non diabetic) control  groups
stained with  H & E (x 400) . Observe the Pancreatic islets (Pi) and serous acini(Sa) 

cells. Note that all the cells of the islets and acini with their nuclei, were well stained. 

The interlobule and intralobule were closely associated with the acini cells.



Plate 2
Photomicrograph of section of pancreas of the Diabetic control groups stained with 
H&E (x 400). Showed that Pancreatic islets (Pi) and its cells were degenerated or 
affected with the islets sclerosis (Is). The serous acini cells (Sa) were stained with 
high staining intensity though were not evenly distributed in the photomicrograph. 

Some may have been replaced with fatty deposits (F) or lipids



Plate 3 :
Photomicrograph of section of pancreas of the diabetic treated with ethanolic extract of Vernonia 
amygdalina, group stained with H & E (x400). Showed that the pancreatic islets (Pi) with its cells 

were stained, also indicating regeneration when compared to the section of Pancreas of the 
diabetic control group. The serous acini (Sa) cells were also stained and evenly distributed in the 
section. There were sclerotic (s) condition  observed in some tubules and islets. The intralobular

duct were not well outlined like those of the Diabetic treated with ethanolic extract of
Azadirachta indica groups 



Plate 4:
Photomicrograph of section of pancreas of the diabetic treated with ethanolic

extract of azadirachta indica groups stained with H & E (x 400). Showed that the 
pancreatic islets (pi) with its cell were well stained indicating regeneration when 
compared with plate 1. The serous acini (sa) cells were also stained and evenly 

distributed in the section.The intralobular duct (ID) were well outlined or stained. 



Discussion
Blood glucose and alpha (α) – amylase activity are the most 
valuable indicators to monitor the response to treatment plan in
diabetes mellitus (Mayfield, 1998) and diagnosis of pancreatic 
pathology (Gaw et al, 1995).
The result of FBS indicates Vernonia amygdalina and Azadirachta
indica substantially reduced FBS in diabetic rat models.  
These results agree with the reports of Akah and Okafor (1992); 
Akah et al, (2004) and Nimenibo–Uadia, (2003) for Vernonia
amygdalina and Halim & Hussain (2002); Mahdi et al, (2003) for 
Azadirachta indica. 
Alloxan (a diabetes inducing agent) elicits β-cell destruction via 
generation of reactive oxygen species (ROS) (Szkudelski, 2001).  
Insulin production is therefore impaired hence producing 
experimental diabetes.  
Amelioration or reversal of the hyperglycaemia by the plant 
extracts may be by a mechanism related to insulin production.  



Azadirachta indica may contain more potent active 
hypoglycemic agents or a higher concentration of the 
constituents.
It is possible also that A. indica could be richer in antioxidant 
constituents than Vernonia amygdalina. 
Flavonoids, quercetin and a potent inhibitor of lipooxygenase
have been demonstrated in neem extract (Biswas et al, 2002).
Also Luteolin, 7-0-betaglycoronoside and luelin, 7-0-
betaglucosides, powerful antioxidants have been isolated from 
Vernonia amygdalina (Igile et al, 1994).  
These antioxidants may have prevailed on the oxidative cycle in 
the pancreas elicited by alloxan treatment and over time halted 
the process, hence re-establishing new islet cells. 
Histomorphometric studies are ongoing in our laboratory to 
actually quantify these new cells.  Work is also in progress to 
ascertain  the total DNA, RNA and proteins of these new cells. 



We suppose here, that insulin production was gradually 
re-established, and this was only possible with a 
regeneration of the hitherto destroyed pancreas. 
Beta-cell regeneration is one of the four means by 
which medicinal plants could exhibit anti-
hyperglycaemic activity (Jelodar et al, 2005).
Our histopathological results strongly corroborate this 
argument (plate 3 and 4). 
The regenerative power appeared to be higher with the 
neem extract when compared to Vernonia amygdalina
treated, as was also the case in FBS.
The α-amylase activity result also followed this 
pattern.  Halim and Hussain (2002) had also reported a 
complete reversal of retinopathy in streptozotocin
induced diabetic rats treated with Azadirachta indica
extract.



Conclusion
The results of this investigation confirm the antihyperglycaemic
activity of the two plants studied and suggest that Azadirachta
indica might be more efficacious in its antihyperglycaemic effect 
compared to V. amygdalina.  The two plants tend to share a 
parallel hypoglycaemic mechanism:  Regeneration of pancreatic 
islet cells of Langerhan, at least in rats pre-treated with alloxan.

Acknowledgement
The author gratefully acknowledges the research grant awarded  
by the Raw Materials Research and Development Council 
(RMRDC) Federal Ministry of Science and Technology, Nigeria 
and the United Nations Industrial Development Organization 
(UNIDO) Vienna,  Austria for the travelling grant for INC 2006.



REFERENCES

1. 1. P.; Njoku, O.; Nwanguwa, A.; Akunyili, D. (2004) Effect of aqueous 
leaf extract of Vernonia amygdalina on blood glucose and triglyceride levels 
of alloxan-induced diabetic rats (Rattus rattus).  Animal Research 
International, 1(2), 90-94.

2. 2. Akah, P. and Okafor, C. L. (1992) Blood sugar lowering effect of
Vernonia amygdalina Del in an experimental rabbit model. Phytotherapy
Research, 6, 111 – 174.

• 3. Baily, C. J. and Day, C. (1989)  Traditional plant medicines as 
treatments for diabetes.  Diabetes Care, 12, 553 – 564.

• 4. Biswas K.; Chattepadhya, I.; Banergee, R. K.; Bandyopadhyayi U. (2002) 
Biological activities and medicinal properties of neem (Azadirachta indica).  
Current Science, 82(II), 1336 – 1345.

• 5. Gaw, A.; Cowan, R. A.; O Reilly, D. S.; Shepherd, J. (1995)  Clinical 
Biochemistry.  New York: Churchill Livingstone.

• 6. Gomeri, G. (1950) Aldehyde fuschin, a new staining for elastic tissue.  
Am. J. path. 17, 395 – 406.

• 7. Halim, E. M. and Hussain, A. (2002) Research of diabetic retinopathy in
streptozotocin induced diabetic rats using traditional Indian anti-diabetic 
plant, Azadirachta indica (L). Indian J. Clin Biochem. 17(2), 115 – 123.



• 8. Igile, G. O.; Oleszels, W.; Juzysta, M.; Burda, S.; Fafunso, M.; Fesanmade, A. 
A. (1994) Flavonoids from Vernonia amygdalina and their antioxidant activities.  J. 
Agric. Food Chem. 42, 2445 – 2448.

• 9. Jelodar, G. A.; Maleki, M.; Motadayen, M. H.; Sirus, S. (2005) Effect of 
fenugreek, onion and garlic on blood glucose and histopathology of pancreas of
alloxan-induced diabetic rats. Indian J. Med. Sci. 59(2), 64 – 69.

• 10. Jisaka, M.; Ohigashi, H.; Takagawa, T.; Nozaki, H.; Tada, T.; Hirota, M., et al., 
(1992) Bitter steroid glycosides, Vernoniosides A1, A2 and A3 and  related B1 from a 
possible medicinal plant, Vernonia amydalina, used by Chimpanzees. Tetrahedron,
48,625-630.

• 11. Kahler, W.; Kuklinski, B.; Rublman, C.; Plotz, C. (1993)  Diabetes mellitus a 
free radical-associated disease.  Results of adjuvant antioxidant supplementation.  I: 
Z Gesamte Inn Med.  48(4), 223 – 232.

• 12. Kelly, D. E. (1995) Effect of Weight loss on glucose homoestasis in NIDDM.  
Diabetes Rev.  277(21), 18919 – 18927.

• 13. Lorentz K. (1988).  α – Amylase. In:  Thomas L, (Ed). Clinical Laboratory 
diagnostics. 1st ed. Frankfurt:  TH – Books Verlagsgesellschaft.  P 192 – 202.

• 14. Madhi, A. A.; Chandra, A.; Singh, R. K.; Shukla, S.; Mishra, L. C.; Ahmad, S. 
(2003) Effect of herbal hypoglycemic agents on oxidative stress and antioxidant 
status in diabetic rats.  Indian J. Clin. Biochem. 18(2), 8-15.



• 15. Mayfield, J. (1998) Diagnosis and classification of Diabetes mellitus:  New 
criteria.  Am.  Family Physician, 58(6), 1355 – 1362.

• 16. Nimenibo–Uadia, R. (2003) Effect of Vernonia amygdalina in alloxan induced 
diabetic albino rats.  J. Med Lab. Sci. 12(1), 25 – 31

• 17. Szkudelski, T (2001) The mechanism of Alloxan and streptozotocin action in 
beta-cells of the rat pancreas.  Physiol. Res. 50, 536 – 546.

• 18. Tiwari, A. K. and Rao, J. M. (2002) Diabetes mellitus and multiple therapeutic 
approaches of phytochemicals:  present status and future prospects.  Current Science, 
83(1), 30 – 37.

• 19. Trinder, P. (1972) Determination of glucose in blood using glucose oxidase
with an alternative oxygen acceptor.  Ann. Clin. Biochem. 6, 224 – 27


	?
	Introduction
	Materials and Methods
	Plate 1:Photomicrograph of section of Pancreas of the Normal (Non diabetic) control  groupsstained with  H & E (x 400) . Obs
	Plate 2Photomicrograph of section of pancreas of the Diabetic control groups stained with H&E (x 400). Showed that Pancreatic
	Plate 3 :Photomicrograph of section of pancreas of the diabetic treated with ethanolic extract of Vernonia amygdalina, group
	Plate 4:Photomicrograph of section of pancreas of the diabetic treated with ethanolic extract of azadirachta indica groups st
	Discussion

