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Introduction
Vegetables and fruits have potential therapeutic effects in the 

management of many human diseases.1‒4 Many bioactive compounds 
have been isolated from plants and fruits; they are a good source of 
antioxidants which aid the protection against oxidative stress.5,6 

Plants and their extracts have been used as traditional medicines 
for the management of a variety of diseases in many Asian countries. 
Among these plants are Syzygium polyanthum, Octomeles sumatrana 
and Hylocereus polyrhizus.

Syzygium polyanthum (Myrthaceae) is synonymous with Eugenia 
polyantha. It is locally known as daunsalam or seraikayu or as 
Indonesian bay leaf.7 Leaves of the plant are used to flavor food.8 The 
leaf extract showed antimicrobial activity and is said to be beneficial 
in hypercholesterolemia, diabetes mellitus, high blood pressure, 
stomach disorders and diarrhea.9 

Octomeles sumatrana (Datiscaceae) is a riverine specie with 
relatively light, soft wood. It has poor resistance to decomposition, 
thus is consequently used where strength and durability are of less 
importance as in the manufacturing of pulp, wood containers and match 
boxes. O. sumatrana barks are a rich source of bioactive compounds. 
They are boiled in water and taken orally by the Kadazandusun people 
of Sabah, Malaysia as a tonic and in the treatment of body aches, 

muscle spasms and in stressful situations. 

Hylocereus polyrhizusis a fruit from the climbing cacti of the 
Cactaceae family.10 The plant originated from Latin America11 and is 
widely cultivated throughout Malaysia. The fruit gains its local name, 
red dragon fruit, from its purple-red scaled structured skin. The flesh 
is edible and is of a brilliant purple-red color and is scattered with 
small edible black seeds. Each ripe fruit can weigh between 200 to 
500g. The fruit exhibits antioxidant properties from its high content 
of vitamin C and dietary fibre.12 

It is known that fruits and plants are excellent sources of 
antioxidant polyphenols, thus extracts of plant materials which 
targeted the health industry are available commercially. Plant extracts 
contain concentrated amounts of phytochemicals can be toxic in high 
doses as previously noted.13 Histologically, some studies showed that, 
exogenous toxins and high doses of plants extracts was harmful to the 
liver14,15 as well as to the kidney.16

Not much work has been done on S. polyanthum, O. sumatrana 
and H. polyrhizus despite their widespread use by Malaysians. These 
plants have been investigated in the Faculty of Pharmacy, UiTM 
laboratories in the last few years for evidence of their benefits as used 
in folk medicine. The present study was designed to assess the safe use 
of these extracts on the liver and kidney of normal and streptozotocin-
induced diabetic rats.
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Abstract

Vegetables and fruits are natural sources of useful antioxidants. Plants and their 
extracts are widely used as traditional medicine. In Southeast Asia region, Syzygium 
polyanthum, Octomeles sumatrana and Hylocereus polyrhizus are used in treatment 
of diabetes mellitus. This study was designed to investigate the safe use of extracts of 
these plants on liver and kidney. 

Experimental female rats were divided into nine groups. One group was normal non 
diabetic control given normal saline; four groups were normal non diabetic animals of 
which three were treated with plant extracts, while one group, the control, was daily 
orally treated with vitamin E (250mg/kg body weight). The remaining four groups 
were diabetic animals (one group was control animals treated with normal saline and 
three groups were treated with plant extracts). The plant extracts were administered 
for two weeks as daily oral single doses. Doses of Octomeles sumatrana and Syzygium 
polyanthum were 1g/kg body weight while that of Hylocereus polyrhizus was 3g/kg 
body weight. 

Normal and diabetic rats treated with plant extracts demonstrated toxic changes in their 
liver and kidney. Liver showed damaged hepatocytes with macrophage infiltration. 
Kidney displayed interstitial bleeding, arterial and arteriolar wall thickening and 
glomerulosclerosis.

Findings in this study go with the previously published reports on the damaging 
effect of exogenous toxins and plants extracts on the liver and kidney. This work 
demonstrated the importance of safety studies on herbal extracts.
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Materials and methods
Female adult Sprague Dawley rats (180-200g) were obtained from 

the Small Animal Production Unit (Multipro Supply, Malaysia). They 
were randomized into nine groups consisting of six animals each. One 
group was normal non diabetic control animals given normal saline, 
four groups were normal non diabetic animals (three groups were 
treated with the plant extracts while one group was used as a control 
in which animals were treated with vitamin E) and four groups were 
diabetic animals (one group was control diabetic animals treated with 
normal saline and three groups were diabetic animals treated with 
plant extracts). All groups were housed at a constant temperature 
(22±2°C) in a light-controlled (12:12-h light: dark cycle) room. 
Animals had ad libitumaccess to water and standard laboratory food 
(Gold Coin, Brand Animal Feed, A. Sapphire Sdn. Bhd. Malaysia). In 
order to make the animals diabetic, they were treated with streptozocin 
(STZ), minimum 98% HPLC grade, obtained from Sigma-Aldrich, 
USA. The drug was given as a single dose of 55mg/kg body weight 
intraperitoneally.

One week following the injection, the animals were checked for 
diabetes. Blood was collected from the orbital sinus, centrifuged and 
serum level of glucose was analyzed on a Blood Chemistry analyzer (I 
Lab 300, Italy). Non diabetic and diabetic groups that had been given 
plant extracts were treated as follows: Each group was fed a different 
plant extract. Each extract was administered continuously per os as a 
daily single dose for two weeks. Control diabetic animals were given 
normal saline.

Plant extracts were prepared from the leaves of S. polyanthum, 
the bark of O. sumatrana and H. polyrhizus fruit; they were collected 
from local fields. S. polyanthum leaves and O. sumatrana bark were 
dried for three days in an oven at 50˚C, grounded and boiled in water 
(100g/1000 mL) for 15min. Extracts were filtered through four layers 
of gauze, centrifuged at 3000g for 15min and then lyophilized into 
powder form. Prior to administration to test animals, the extract was 
prepared by dissolving the powder in normal saline. H. polyrhizus 
fruits were peeled and the flesh was blended for 10mins with chilled 
acetone: water (80:20) in a ratio of 1 part flesh to 4 parts 80% acetone. 
The homogenate was centrifuged at 3000g for 10min at 4°C. The 
supernatant was filtered in vacuo and the acetone evaporated under 
reduced pressure at 40°C followed by lyophilization. The powder was 
dissolved in normal saline prior to administration to test animals.

The extract doses were as follows: 

A. O. sumatrana : 1g/kg body weight .

B. S. polyanthum: 1g/kg body weight.

C. H. polyrhizus: 3g/kg body weight.

D. Vitamin E (α-tocopherol) was prepared in extra virgin olive oil in 
a dose of 250mg/kg body weight17 and was given via oral feeding 
needle, once a day continuously for 2weeks.

In all cases, animals were killed at 24h following the last dose. 
Animals were anaesthetized, the abdomen was opened and the liver 
and kidney were taken, cut into small pieces and fixed in Orth’s 
fixative. They were then processed and embedded in paraffin. Tissues 
were cut into 2-3µ thick sections. Five sections were randomly chosen 
from each animal of each group (30 slides per group), sections were 
mounted on slides and stained with Haematoxylin and Eosin (H&E). 

They were studied by light microscopy. Histological changes found in 
at least 70% of the slides (21 of 30 slides) in each group were taken as 
significantly positive results (Chi-square test). 

Grading of liver histological alterations was done as previously 
described18 as follows: 

i.  Mild damage: low to moderate grade of necrosis. 

ii. Moderate damage: centrolobular lesion. 

iii. Severe damage: extensive to very extensive damage, with 
destruction of hepatocytes in extensive areas or throughout the 
liver.

Kidney alterations were described accordingly to mild, moderate 
and severe damage.

Results
Liver assessments

Normal control rats, control diabetic rats and non diabetic 
rats treated with vitamin E: These animals showed normal liver. 
Histological examination revealed that the liver was formed of lobules; 
in the centre of each was a central vein. Hepatic cells (hepatocytes) 
were polygonal, contained large blue nuclei (sometimes binucleated) 
and granular pinkish cytoplasm. They were surrounded with well 
preserved cell membranes. Bile canaliculi between cell membranes 
were present. Hepatocytes were arranged in laminae which are plates 
of cells radiating away from central vein. Hepatocytes surrounded 
endothelial-lined hepatic sinusoids that contained fixed macrophages 
(Kupffer cells). Sinusoids drain blood into the central vein. At the 
periphery of hepatic lobules was the interlobular septum with portal 
triad, the latter contained bile duct; branches of hepatic artery and 
hepatic portal vein (Figure 1‒5).

Figure 1 Light micrograph of a section of normal female adult rat liver stained 
with H&E. The central vein (C) is present in the centre of the hepatic lobule. 
Hepatocytes (arrow) are polygonal, contain bluish nuclei, pinkish cytoplasm 
and have well preserved cell membranes. They are arranged into plates 
that radiate away from the central vein toward the periphery of the lobule. 
Hepatic sinusoids (arrow head) are located between the hepatic plates. Fixed 
macrophages (Kupffer cells) are present in sinusoid walls (M)X200.
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Figure 2 Light micrograph of a section taken from normal adult rat liver 
stained with H&E. The central vein (C) is present in the centre of the hepatic 
lobule. Polygonal hepatocytes (arrow) are arranged in plates that radiate away 
from the central vein. They contain round bluish nuclei which may occasionally 
be binucleated (B), they have granular pinkish cytoplasm. Sinusoids (arrow 
head) are situated between plates of hepatic cells X 1000.

Figure 3 Light micrograph of a section of control diabetic female adult rat liver 
stained with H&E. Normal histological features are present. The central vein 
(C) is in the middle of the hepatic lobule. Hepatocytes (arrow) are polygonal, 
contain bluish nuclei, pinkish granular cytoplasm and are surrounded by well 
preserved cell membranes. They are arranged into plates that radiate away 
from the central vein and surround the hepatic sinusoids (arrow head). Portal 
triad with branches of hepatic portal vein (P) is seen X 200.

S. polyanthum treated non diabetic rats: Non diabetic animals 
given S. polyanthum extract showed marked diffuse toxic destruction 
of the hepatocytes. Damage occurred throughout the hepatic lobules. 
Most cells were swollen. All forms of damaged nuclei were noticed 
(small, condensed and fragmented). Some hepatocytes had lost their 
nuclei. Cytoplasm was granular but sometimes, homogeneous. It is 
acidophilic and vacuolated. Cell membranes were not clearly visible. 
Liver tissue was markedly invaded by macrophages. The damage is 
graded as of severe type (Figure 6).

S. polyanthum extract treated diabetic rats: Animals treated 
with S. polyanthum extract showed marked toxic destruction of the 
hepatocytes throughout the hepatic lobule. Most of the cells were 
swollen. Some cells contained small nuclei while others showed 
condensed and deeply stained nuclei. Some hepatocytes exhibited 

fragmentation and disappearance of their nuclei. Cytoplasm was 
granular but in some other cells, it was homogeneous and was pale 
acidophilic and vacuolated. Cell membranes were not clearly visible. 
Marked infiltration of the liver with macrophages was noticed. The 
damage was graded as of severe type (Figure 7) (Figure 8).

Figure 4 Light micrograph of a section taken from control diabetic rat liver 
stained with H&E. Section shows normal histological features. The central vein 
(C) is located in the centre of the hepatic lobule and contains red blood cells 
(R), it is lined with endothelial cells (E). Polygonal hepatocytes (arrow) form 
plates which radiate away from the central vein. Hepatocytes contain bluish 
nuclei and granular acidophilic cytoplasm, bile canaliculi (BC) is visible between 
the cell membranes of the hepatocytes. Sinusoids (arrow head) are located 
between hepatocytes and drain into the central vein. Fixed macrophage (M) 
to the wall of one of the sinusoids is seen X 1000.

Figure 5 Light micrograph of a section taken from the liver of non diabetic 
rat treated with vitamin E and stained with H&E. Section shows normal 
histological criteria. Central vein (C) is seen in the centre of the hepatic lobule. 
Hepatocytes (arrow) contain bluish nuclei and granular acidophilic cytoplasm, 
they are arranged in plates radiating away from the central vein. Sinusoids 
(arrow head) are located between cellular plates and drain into the central 
vein. Some macrophages (M) are located inside the sinusoids being fixed to 
their walls. X 400.
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Figure 6 Light micrograph of section of liver taken from non diabetic animal 
treated with S. polyanthum and stained with H&E. Cell necrosis is marked 
throughout the hepatic lobule. Hepatocytes are swollen and contain acidophilic 
granular or homogenous cytoplasm. Some dead cells have eosinophilic (pink) 
granular or homogenous cytoplasm and darkly stained nuclei (arrow). Some 
cells contain small (S) or fragmented (F) nuclei. Some cells have lost their 
nuclei (arrow head). Liver is infiltrated with large numbers of macrophages 
(M) X 400.

Figure 7 Light micrograph of a section of a diabetic female adult rat liver 
treated with S. polyanthum extract. Section is stained with H&E. Central vein 
(C) in the centre of hepatic lobule is seen. Most of hepatocytes are swollen 
(arrow). Some of them have small nuclei (arrow head), other cells show nuclear 
condensation (CO), fragmentation (F) or disappearance (D). Cytoplasm is 
acidophilic, granular and vacuolated (V) in some cells but is homogeneous in 
others. Cell membranes are not clearly visible. Macrophage (M) infiltration of 
the liver is obvious X 400.

O. sumatrana treated non diabetic rats: The liver of these rats 
showed diffused damage of the hepatic cells throughout the hepatic 
lobules. Hepatocytes sustained marked necrosis. Most cells were 
swollen and contained destroyed nuclei and eosinophilic (pink) 
granular or homogenous cytoplasm. Infiltrating macrophages were 
seen around blood vessels, in sinusoids and between hepatic cells. 
The damage was graded as of severe type (Figure 9).

Figure 8 Light micrograph of a section of a diabetic female adult rat liver 
treated with S. polyanthum extract. H&E staining. Portal triad shows hepatic 
portal vein (P) which contains macrophages, some of which (arrow) are 
penetrating the wall of hepatic portal vein. Other macrophages (arrow head) 
are seen outside the vessel; they are invading the liver tissue and are spread 
between hepatocytes. Hepatic artery (A) and bile duct (B) are also seen. 
Hepatocytes form plates around portal triad. Some of them contain small 
(S) and others contain fragmented (F) nuclei. Cytoplasm is acidophilic and 
granular X1000.

Figure 9 Light micrograph of a section of a non diabetic female adult rat liver 
treated with O. sumatrana extract. H&E staining. Note that most hepatocytes 
are swollen. Some of them contain small nuclei (arrow), other cells show 
condensation (CO), fragmentation (F) or disappearance of their nuclei 
(D). Cytoplasm is granular or homogenous. Some dead cells (DC) contain 
homogenous eosinophilic (pinkish) cytoplasm and dark nuclei. Infiltration with 
macrophages (arrow head) is noticed around blood vessels in portal triad, 
inside sinusoids and in between hepatocytes. Portal triad shows a branch of 
hepatic artery (A), bile duct (B) and hepatic portal vein (P) X 400.

Octomeles sumatrana treated diabetic rats: Animals treated with 
O. sumatrana showed diffuse toxic effect of the extract on their 
hepatocytes. Cellular necrosis was noticed throughout hepatic lobules. 
Most hepatocytes were swollen and showed damaged nuclei (small, 
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condensed, fragmented or disappeared). Cytoplasm was granular or 
homogenous, it was acidophilic and sometimes pale. Cell membranes 
were preserved. Macrophages were seen around portal vein and in 
between liver cells. The damage is of severe type (Figure 10) (Figure 
11).

Figure 10 Light micrograph of a section of diabetic female adult rat liver 
treated with O. sumatrana extract. H&E staining. Hepatocytes are swollen 
(arrow). Some have small nuclei (arrow head) others show condensation 
(CO), fragmentation (F) or disappearance (D) of their nuclei. Cytoplasm is 
granular but in some other cells, it is homogeneous. Cell membranes are 
preserved. Macrophages (M) are seen in the area around the portal vein and 
in between liver cells. Portal triad is visible. Note the hepatic portal vein (P), 
hepatic artery (A) and bile duct (B) X 400.

Figure 11 Light micrograph of a section of liver taken from non diabetic female 
adult rat treated with H. polyrhizus. H & E staining. Necrotic hepatocytes are 
swollen and contain homogenous eosinophilic (pinkish) cytoplasm. Some of 
their nuclei are small (S), others are dark (D), fragmented (F) or disappeared 
(D). Marked infiltration of the liver with macrophages (arrow) is noticed; 
they are seen around the central vein (C), in sinusoids (SI) and between 
hepatocytes X 400.

Hylocereus polyrhizus treated non diabetic rats: Animals that 
were treated with H. polyrhizus showed marked necrosis of the liver. 

Damage was diffusely affecting hepatic lobules. Damaged hepatocytes 
were swollen and contained granular or homogenous eosinophilic 
(pinkish) cytoplasm. Nuclei showed all kinds of damage. Liver was 
markedly infiltrated with macrophages; they were noticed around 
central vein, inside sinusoids and between damaged hepatocytes. The 
damage was of severe type (Figure 12).

Figure 12 Light micrograph of a section of liver taken from non diabetic female 
adult rat treated with H. polyrhizus. H & E staining. Necrotic hepatocytes are 
swollen and contain homogenous eosinophilic (pinkish) cytoplasm. Some of 
their nuclei are small (S), others are dark (D), fragmented (F) or disappeared 
(D). Marked infiltration of the liver with macrophages (arrow) is noticed; 
they are seen around the central vein (C), in sinusoids (SI) and between 
hepatocytes X 400.

Hylocereus polyrhizus treated diabetic rats: Animals that were 
treated with H. polyrhizus sustained extensive damage in their livers. 
Necrosis was profuse and diffusely noticed throughout hepatic lobules. 
Hepatocytes were swollen with damaged nuclei (small, condensed, 
fragmented or disappeared). Cytoplasm was granular or homogenous. 
Cell membranes were damaged. Some cells were converted to a 
granular, homogeneous mass that stained faintly. There was profuse 
infiltration of the liver with macrophages. They were profusely noticed 
around central vein and around vessels in portal triads. They had also 
spread between damaged hepatocytes. The damage is of severe type 
(Figures 13‒15).

Effect on of plant extracts on kidney

Normal control rats, control diabetic rats and non diabetic 
rats treated with vitamin E: Histology of kidney in these animals 
was normal. They showed normal renal cortex and medulla. Renal 
corpuscles and blood vessels were normal. Tubular system in both 
renal cortex and medulla was normal (Figure 16‒18).

Normal non diabetic and diabetic rats treated with S. polyanthum, 
O. sumatrana and H. polyrhizus extracts: All animals that were 
administered these extracts showed the same severe degree of kidney 
damage. Kidney changes were:

A. Interstitial bleeding: This was noticed in both cortical and 
medullary regions of the kidney. Hemorrhagic blood was found 
around blood vessels and between renal tubules (Figures 19‒21) 
(Figures 23‒28). 
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B. Extensive thickening (sclerosis) in wall of muscular arteries 
and arterioles of the kidney: 

a. Muscular arteries showed marked thickening of the tunica intema 
due to proliferation of intemal cells which encroached upon the 
arterial lumen. Internal elastic lamina and tunica media remained 
unchanged (Figures 19‒21, 23, 26‒28).

b. Arteriolar damage was presented as dramatic proliferation of their 
intemal cells (Figures 21,22,25). These changes might be the cause 
of disruption of vascular walls and interstitial bleeding.

c. Renal glomerulosclerosis: Renal corpuscles demonstrated 
diffuse glomerulosclerosis. This was manifested by uniform and 
homogeneous thickening of the glomerular capillary basement 
membrane associated with an increase in mesangial cells and 
matrix. Urinary space remained clear since there had been no 
proliferation of podocytes (Figure 19, 21‒23,25, 26,28).

Figure 13 Light micrograph of a section of liver taken from diabetic animal 
treated with H. polyrhizus. H&E staining. Note the hepatic lobule with central 
vein (C) and plates of hepatocytes radiating away from the vein. Some 
hepatocytes (arrow) are swollen and contain condensed deeply stained 
damaged nuclei and homogenous cytoplasm. There is profuse infiltration by 
macrophages (arrow head), they are seen around the central vein, in sinusoids 
and between hepatocytes X 400.

Figure 14 Light micrograph of a section taken from diabetic female adult rat 
liver. Animal was treated with H. polyrhizus. H&E staining. Note the portal 
triad which contains hepatic portal vein (P), hepatic artery (A) and bile duct 
(B). Macrophages (arrow head) are profusely seen inside the hepatic portal 
vein, in portal triad outside the vessels and in between hepatocytes X 400.

Figure 15 Light micrograph of a section of diabetic female adult rat liver 
treated with H. polyrhizus. H&E staining. Necrotic hepatocytes show small 
(S) and fragmented (F) damaged nuclei. Some cells contain homogenous and 
faintly stained cytoplasm (arrow). Cell membrane is damaged (D) in other 
cells. There is marked infiltration of the liver with macrophages (arrow head), 
they are distributed between the damaged hepatocytes X 1000.

Figure 16 Light micrograph of a section of kidney from normal control female 
adult rat. H&E staining. Renal cortex shows normal renal corpuscle (arrow), 
proximal convoluted tubule (P) and distal convoluted tubule (D) X 100.

Figure 17 Light micrograph of a kidney section from control diabetic female 
adult rat. H&E staining. Renal cortex contains normal renal corpuscle (arrow). 
Note the normal capillary lumina (C) of the glomerular tuft and the normal 
urinary space (U). Afferent and efferent glomerular arterioles (A) at hilum of 
the renal corpuscle have normal wall thickness. Distal convoluted (D) and 
proximal convoluted (P) tubules are seen X1000.
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Figure 18 Light micrograph of a kidney section of non diabetic animal 
treated with vitamin E. H&E staining. Renal corpuscle (arrow) shows normal 
glomerular capillary lumina (C) of the glomerular tuft. Urinary space (U) is 
normal. Glomerular arteriole (A) at hilum of renal corpuscle has normal wall 
thickness. Proximal (P) and distal (D) convoluted tubules are also noticed 
X1000.

Figure 19 Light micrograph of a kidney section of normal non diabetic 
rat treated with S. polyanthum. H&E staining. Marked interstitial bleeding 
is noticed (arrow). Thickening of wall of muscular artery due to extensive 
thickening of tunica intema with reduction of lumen diameter is seen (A). 
Glomerulosclerosis of renal corpuscle manifested by increased cellularity and 
matrix of the glomerular tuft which have obliterated the capillary lumina is 
noticed (arrow head). Urinary space (U) remains clear since there has been 
no proliferation of podocytes. X 400.

Figure 20 Light micrograph of a kidney section of normal non diabetic rat 
treated with S. polyanthum. H&E staining. Renal cortex shows muscular artery, 
there is marked thickening of the tunica intema (I) due to proliferation of 
intemal cells which encroached upon the arterial lumen. Internal elastic lamina 
(arrow) and tunica media (arrow head) remained unchanged. Interstitial 
bleeding (B) is noticed X400.

Figure 21 Light micrograph of a kidney section of diabetic rat treated with 
S. polyanthum extract. H&E staining. Renal cortex shows hemorrhagic blood 
between renal tubules (arrow). Thickened wall of muscular artery (A) is noticed. 
Thickened arteriole (T) is also seen near renal corpuscle. Glomerulosclerosis 
of renal corpuscles is noticed (arrow head) X 200.

Figure 22 Light micrograph of a kidney section of diabetic rat treated with 
S. polyanthum extract. H&E staining. Note that there is an arteriole with 
thickened wall at the hilum of renal corpuscle (arrow). Glomerulosclerosis 
of capillary tuft and capillary narrowing is seen inside renal corpuscle (arrow 
head). Urinary space (U) remains clear X 1000.

Figure 23 Light micrograph of a kidney section taken from normal non 
diabetic rat treated with O. sumatrana. H&E staining. Note the interstitial 
bleeding (B) between cortical convoluted tubules. Thickened wall muscular 
artery (arrow) is seen. Glomerulosclerosis of renal corpuscle (arrow head) is 
noticed. Urinary space (U) is clear X 400.
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Figure 24 Light micrograph of a section of renal medulla of diabetic animals 
treated with O. sumatrana extract. H&E staining. Hemorrhagic blood (arrow) 
is seen in between the collecting ducts (D)X400.

Figure 25 Light micrograph of a section of renal cortex of diabetic rat 
treated with O. sumatrana extract. H&E staining. Bleeding (B) is noticed 
between cortical convoluted tubules. Arterioles at hilum of renal corpuscle 
shows thickened wall (arrow). Glomerulosclerosis of capillaries of glomerular 
tuft of renal corpuscle is visible (arrow head). Urinary space of renal corpuscle 
(U) is normal X 1000.

Figure 26 Light micrograph of a kidney section taken from normal non 
diabetic rat treated with H. polyrhizus. H&E staining. Interstitial bleeding (B) 
is seen. Thickened muscular artery (arrow) is noticed. Glomerulosclerosis in 
renal corpuscle is visible (arrow head), urinary space (U) remains clear X 200.

Figure 27 Light micrograph of a kidney section taken from normal non 
diabetic rat treated with H. polyrhizus. H&E staining. Markedly thickened wall 
of muscular artery in renal cortex is seen due to extensive thickening of the 
tunica intema (area limited between opposite arrows). This causes narrowing 
of the lumen of blood vessel X 1000.

Figure 28 Light micrograph of a section of renal cortex of diabetic female 
adult rat treated with H. polyrhizus extract. H&E staining. Extensive bleeding 
(B) in between renal tubules is seen. Muscular arteries with thickened walls 
(arrow) are noticed. Glomerulosclerosis of glomerular tuft of capillaries of 
renal corpuscles is visible (arrow head) X 400.

Discussion
Most fruits and vegetables have antioxidant properties. This is due 

to their contents of vitamins and polyphenols which can eliminate 
excessive reactive oxygen species through reducing or scavenging 
activities or through the chelation of transition metals. Transition 
metals can promote the production of hydroxyl radicals, a most 
reactive oxygen species, via the Fenton reaction. Much has been 
published on the beneficial effects on health of a diet rich in fruits 
and vegetables.

Oxidative stress is implicated in the onset, development and 
progression of diabetes mellitus types 1 and 2; it also enhances 
development of diabetic complications such as retinopathy, 
nephropathy, hypertension and atherosclerotic vascular disease.19‒21 
On other hand, hyperglycemia enhances the formation of free radicals 
such as superoxide anion radicals, NADPH oxidase-induced reactive 
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oxygen species and peroxynitrates. These radicals aggravate glucose 
auto-oxidation and lipid peroxide formation.22 In diabetes mellitus, 
the antioxidant defenses are affected; this impact is expressed as 
an impairment of glutathione metabolism, alteration in antioxidant 
enzymes and decreased ascorbic acid levels.23,24 Thus the antioxidant 
activity of plant extracts through their radical scavenging effect could 
help in management of diabetes mellitus.

Plants and their extracts are widely used in folk medicine in 
many countries for management of diseases. Hypoglycaemic effect 
of natural dietary sources such as garlic, cinnamon extract and black 
cumin volatile oil had been reported.25‒27 Amongst the plants with 
show potential for use in treatment of diabetes mellitus in Malaysia 
and other Asian countries are S. polyanthum, O. sumatrana and H. 
polyrhizus. These plants were under investigations in faculty of 
Pharmacy, UiTM laboratories for the last few years.

The high doses of the extracts used in this study were determined 
on the basis of previous biochemical studies. They were the highest 
relatively safe and effective doses in terms of antioxidative and 
antihyperglycaemic activities. This study showed that the plant 
extract had severely damaged the liver cells (hepatocytes) in diabetic 
and in normal non diabetic rats. Hepatic damage was associated with 
infiltration by macrophages. This finding is similar to that shown 
on the damaging effect of other exogenous toxins on the liver.14,15 

Macrophage infiltration of the liver is expected since it is a normal 
event that happens following necrosis of hepatocytes. 

Plant extracts had also damaged the kidney in diabetic and normal 
non diabetic rats. Their impact was demonstrated as interstitial 
bleeding, extensive thickening of the wall of muscular arteries and 
arterioles and glomerulosclerosis of renal corpuscles. Interstitial 
bleeding was due to damaged arteriole walls. Thickened wall of 
muscular arteries and arterioles was the result of extensive thickening 
of the tunica intema which was produced by proliferation of intemal 
cells. These arterial thickening encroached upon their lumen and 
narrowed them, thus ischemia of the kidney and their renal corpuscles 
would be expected. Similar vascular changes were reported in 
hypertension and in diabetic nephropathy.14,15 Dose-dependent 
thickening of the endometrial blood vessels was also noticed in rats 
treated with crude methanolic leaf extract of Aspilia Africana (150 
to 300mg/kg body weight, p.o. daily for 30days).28 Dose-dependent 
damaging of the kidney was also noticed in rats after treatment with 
aqueous leaf extract of rinbacin, the renal pathologic changes was 
manifested by damaged glomeruli and tubules.16

Glomerulosclerosis of glomerular tuft of capillaries in renal 
corpuscles was an extension to the changes that happened in arteries 
and arterioles. Narrowing of glomerular capillaries was due to a 
uniform and homogeneous thickening of the glomerular capillary 
basement membrane which was associated with an increase in 
mesangeal cells and matrix. Urinary space remained clear since 
there had been no proliferation of podocytes. Such changes were 
also reported in chronically ischaemic glomeruli and in diabetic 
nephropathy.14,15

Three types of controls were compared with animals given 
the plant extracts, they were normal, normal diabetic and normal 
non diabetic rats treated with vitamin E, a well known antioxidant. 
Our data (unpublished) showed the three plant extract to have 
high antioxidant capacity, thus the use of vitamin E as the control 
antioxidant. Vitamin E enhanced wound healing in normal and 

diabetic rats.29 Its administration in this study did not implicate any 
effects on rat liver and kidney. The other two controls also showed 
normal liver and kidney.

Little is known of the phytochemical constituents of O. sumatrana. 
Early studies on S. polyanthum showed it to contain flavonoids, tannins 
and alkaloids [30]. Other species of the same family, S. commersonii, S. 
glomeratum and S. mauritianum were shown to contain high levels of 
phenolic compounds.31 H. polyrhizus has high content of betacyanins, 
red-violet pigments from the betalain family.11,32,33 Tannins are 
polyphenols. All plants contain tannins which contribute to the 
astringent taste of vegetables. The content of tannins in S. polyanthum 
is expected to be high based on its high content of polyphenols. Food 
rich in tannins exert a growth depressing effect in rats and chicken.34 
At the high daily doses used in this study (1g/kg for S. polyanthumand 
O. sumatrana, 3g/kg for H. polyrhizus), treatment of rats for two 
weeks has resulted in marked pathological changes in their liver 
and kidney, although the animals exhibited no obvious morbidity or 
significant loss in body weight. The offending chemical(s) is unknown 
but the toxicity of tannins and/other polyphenols could not be ruled 
out. More studies are required to monitor the safe use of the studied 
plants and their extracts in traditional medicine.

Conclusion
This work demonstrated the importance of safety studies on herbal 

extracts. Natural products are not necessarily safe especially at the 
higher dose range or when an extract is taken for prolonged periods 
of time.
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