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ORIGINAL ARTICLE

The Reno-Protective Effect of Ethanolic Extract of Cassia
Fistula (Amaltas) Leaves on Streptozotocin Induced Diabetic
Nephropathy in Rats
Farhana Adnan, Soban Sadiq, Adnan Jehangir

ABSTRACT
Objective: To determine the Reno-protective effect of ethanolic extract of Cassia fistula (Amaltas) leaves on
streptozotocin induced diabetic nephropathy in rats.
Study Design: An animal experimental study

Place of Study: The study was done in Biochemistry department, Islamic International Medical
College,Rawalpindi and NIH.Islamabad.
Materials and Methods: Single injection of STZ was given intraperitoneally to rats and those rats that showed
fasting blood glucose level over 280mg/dl were included in the study. After induction of diabetes all rats were
divided into, normal control group (A), diabetes positive control group (B), and the two groups (C and D) served
as experimental groups while group E served as standard as it received glibenclamide. Group C and D diabetic
experimental rats received ethanolic extract of Cassia fistula leaves at 400 mg/kg and 500mg/kg of body weight
orally for eight weeks on daily basis. On the other hand group E rats received glibenclamide at 0.5 mg/kg body
weight orally for eight weeks. Blood samples were collected after eight weeks to find reno-protection against STZ
induced diabetic nephropathy.
Results: The diabetic positive group rats showed variable increase in levels of serum glucose, serum urea,
serum creatinine, total urinary protein and microalbuminuric levels. Body weight decreased and urine volume
increased in diabetic groups. Cassia fistula ethanolic extract of 400mg/kg and 500mg/kg body weight dose and
glibenclamide significantly decreased the levels of these parameters in rats. On comparison Cassia fistula
ethanolic extract of 500mg/kg dose reduced levels of biochemical parameters more effectively than the
400mg/kg dose of Cassia fistula and glibenclamide. Cassia fistula constituents, especially polyphenols and
flavonoids have strong anti-oxidant activity which might be involved in reno-protection.
Conclusion: Cassia fistula ethanolic leaf extract showed reno-protection against STZ induced diabetic
nephropathy in rats.
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3of diabetes mellitus.

Diabetic nephropathy is the leading cause of

end stage renal diseases (ESRD) in western

societies and accounts for 30 to 35% of

patients on renal replacement therapy in

North America. Type 1 and type 2 DM affect

approximately 0.5 and 4% of the population,

respectively.

Nephropathy complicates 30% of cases of

type 1 DM and approximately 20% of cases

of type 2 DM. However most diabetic

patients with ESRD have type 2 DM because

of the greater prevalence of type 2 DM
4worldwide. The level of hyperglycaemia

seems to be quantitatively linked to risk of

developing renal lesions. Hyperglycaemia

Introduction
Diabetes mellitus (DM) is a syndrome

characterized by chronic hyperglycaemia

and relative insulin deficiency, resistance or 
1both. Diabetes mellitus is not a single

disease but basically a group of disorder

which is characterized by hyperglycemia,

hyperlipidemia, glycosuria, ketonemia and

if prolonged leads to diabetic complications

such as nephropathy, neuropathy and
2retinopathy. Nephropathy is one of the

important microangiopathic complications
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enhances the non-enzymatic glycosylation

of proteins; hence advanced glycosylation

end-products (AGE) are formed. Increased

serum levels ofAGE seem to predict changes

in kidney morphology such as expansion of

mesangial cell matrix and glomerular
5basement membrane thickening. The

activation of hyperglycaemia-induced

secondary mediators, such as protein kinase

C and mitogen-activated protein kinase, and

cytokine production are also responsible for

oxidative stress induced renal injury in the
6diabetic condition.

Various experimental animals have been

utilized to investigate diabetic nephropathy,

however STZ induced hyperglycaemic rats

have been used in this model of diabetic

nephropathy. STZ is synthesized by

streptomycetes achromogenes and is used
7to induce both type 1 and type 2 DM.

Cassia fistula belonging to the family

Leguminosae Casesalpinaceae is commonly

called as Amaltas, an Indian Labernum and

is native to India, Sri Lanka and is
8extensively diffused in various countries.

Its main property being that of a mild

laxative suitable for children and pregnant

women. It has been used to treat many
9-10intestinal disorders like ulcers. The plant

has a high therapeutic value and it exerts
11antipyretic and analgesic effects. Cassia

fistula leaf extract is also used for its anti-
12-13tussive and wound healing properties. It

has been concluded that plant parts could be

used as a therapeutic agent in the treatment

of hypercholesterolemia partially due to
14their fibre and mucilage content. It has

15been reported to possess antitumor
16,hepatoprotective, antifertility and

17antioxidant properties. The Cassia fistula

leaves are known to be an important source

of secondary metabolites, notably phenolic

compounds.

The purpose of the present experimental

model was to observe the effect of Cassia

fistula on streptozotocin induced diabetic

nephropathy when given together to wistar

rats.

The study was done in Biochemistry

department, Islamic International Medical

College,Rawalpindi and NIH.Islamabad.

The present study was carried out on 50

male wistar rats, each weighing 200 250g

and were divided into 5 groups (10 each).

Each group was kept in a separate cage, in

the same room and under similar

physiological conditions in animal house of

National Institute of Health (NIH)

Islamabad.

Initially all groups were fed on normal rat

chow (consisting of wed, starch, choline,

methionine, vitamin, mineral mixture and

fat) and water for a period of one week for

acclimatization before starting the

experiment The care and handling of rats

were in accordance with the internationally 

accepted standard guidelines for use of

experimental animals.

Commercially available kits (Randox ) for

biochemical analysis of glucose, urea,

crea t in ine , to ta l ur inary prote in ,

microalbuminuria, 95% ethanol, pre-coated

TLC(Thin Layer Chromatography) plate

silica gel GF254 and toluene. The standard

compounds used are ellagic acid, gallic acid

and protocatechuic acid. The instruments

used were soxhlet and rotary evaporator,

centrifuge (Germany), clinical chemistry

Material and Methods

Animals:

Chemicals/Instruments:
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analyzer and TLC scanner III (Camag,

Switzerland) with win CATS software.

Leaves of Cassia fistula were collected from

Jinnah Park, Rawalpindi and authenticated

from a botanist. Ethanolic leaf extract (ELE) 

was prepared from Cassia fistula. Freshly

collected leaves were washed in tap water

and then distilled water and were shade

dried for about 1 week. The dried leaves

were crushed into a coarse powder. One

hundred gram of the powder was soaked in

1 liter of ethanol for 30 days with occasional

shaking. After 30 days this ELE was filtered

and evaporated to dryness over a water bath
18at 60°C .The yield of ethanolic leaf extract

was 19-20%.This (ELE) of Cassia fistula was

got standardized from NIH, Islamabad.

TLC (Thin Layer Chromatography) was

used for standardization. TLC was

performed on a pre-coated TLC plate silica

gel GF254. Sample was applied on the plate

as 8 mm wide bands with an automatic TLC

sampler. The development was carried out

in trough chamber (20 cm × 10 cm),which

w a s p re - s a t u r a t e d w i t h m o b i l e

phase(solvent system, toluene-ethyl acetate-

formic acid-methanol ( 30:30:8:2), for 20 min

at room temperature (25 ± 2°Cand 40%

relative humidity). Subsequent to the

development, TLC plates were dried under

stream of hot air and then subjected to

densitometric scanning using a TLC scanner

III (Camag, Switzerland) with win CATS

software (version 1.4.1) in the absorbance-

reflectance scan mode. Quantitative

evaluation of the plate was performed in

absorption-reflection mode at 338 nm. The

Plant materials and preparation of

the extract

Standardization of plant extract:

standard compounds used are ellagic acid,

gallic acid and protocatechuic acid.

After acclimatization, 10 rats were labeled as

control. All other rats were starved for 16

hours and diabetes was induced using a

single intraperitoneal injection of freshly

dissolved streptozotocin (60 mg/kg) in

0.01M citrate buffer (pH 4.5). One week after

the streptozotocin injection, rats were

assessed for diabetes and those with fasting

blood glucose over 280 mg/dl were
19included in this study. Thereafter, all rats

were divided into five groups each having

10 animals. The control rats (Group A) were

fed on standard diet with tap water and

received no drug. Group B i.e. diabetic

control rats received 60 mg/kg of STZ as a

single intraperitoneal injection and were fed

on standard diet and tap water.

Group C i.e. experimental group rats

received 60 mg/kg of STZ as a single

intraperitoneal injection and ELE in a daily

oral dose of 400 mg/kg for a period of sixty 

days. Group D i.e. experimental group rats

received 60 mg/kg of STZ as a single

intraperitoneal injection and ELE using a

dose of 500 mg/kg body weight daily

(orally) for a period of sixty days.16, 18

Group E i.e. standard group rats received 60

mg/kg of STZ as a single intraperitoneal

injection and glibenclamide 0.5mg/kg body

weight orally for a period of sixty days.

Timings: (day 0, day 60th). Blood samples

were taken at day 0 to establish that all rats

had normal glucose and renal profile.

Twenty four hour after administration of the

last dose of extract i.e. on 60th day and after

overnight fasting, the animals were weighed

and anaesthetized under ether vapours. A

Experimental Procedure

Sample collection:
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sample of 2ml blood was drawn from tail

vein from all animals. Blood was transferred

to the sterile vacuotainers with gel and

allowed to clot at room temperature for one

hour. It was then centrifuged for ten minutes

at a speed of 3000 rpm. Serum was separated

and stored in sterile eppendorf tubes at -

20°C for analys is of biochemical
20parameters.

Twenty four hour urine samples were

collected using metabolic cages and

analyzed. The animals were kept

individually in metabolic cages, they were

given only water. The urine was then

collected in 24 hours and measured. Body

weight also measured initially and at the

end of experiment.

Glucose levels were estimated using

commercially available kit (Randox, UK)
21based on glucose oxidase method. Serum

urea was estimated by commercially

available kits (Randox, UK), based on
22enzymatic colorimetric method while

serum creatinine using Jaffe alkaline picrate
23method (Randox, UK). Total urinary

protein was estimated by colorimetric

method and microalbumin level based on
24-25immunoturbimetric assay (Randox, UK).

The data was entered and analyzed using

SPSS 17.0 (Statistical Package for Social

Sciences). All data are shown as mean ±

S.E.M. One way ANOVA was applied to

observe group mean differences. Post Hoc

Tukey test was applied to observe mean

differences among the groups. A p-value of

<0.05 was considered as statistically

significant.

Biochemical Analysis

Statistical Analysis

Results

The biochemical parameters showed that

the injection of STZ caused a significantly

(p<0.05) increased serum glucose, serum

creatinine and total urinary protein levels in

the rats of group B, C, D and E as compared

to control group. On the other hand,

simultaneous administration of ethanolic

extract of Cassia fistula to group C and D

and glibenclamide to group E resulted in a

significant (p<0.01) decrease in the serum

glucose, serum creatinine and total urinary

protein levels in groups C ,D and E when

compared with that of group B.

The urea levels showed that the injection of

STZ caused a significantly (p<0.05)

increased urea levels in the rats of group B,

C, D and E as compared to the control. On

the other hand, the simultaneous

administration of ethanolic extract of Cassia

fistula resulted in a significant (p<0.01)

decrease in urea levels in the rats of group C

and D when compared with that of group B.

When group B was compared with group E,

no significant difference was observed in

urea levels (p = 0.05).

The microalbuminuric levels showed that

the injection of STZ caused a significantly

(p<0.05) increased microalbuminuric levels

in the rats of group B, C, D and E as

compared to the control. On the other hand,

the simultaneous administration of

ethanolic extract of Cassia fistula resulted in

a significant (p<0.01) decrease in the

microalbuminuria in the rats in group D

when compared with that of group B. When

group B was compared with group C

(p=0.07) and E (p=0.06), no significant

d i f f e r e n c e w a s o b s e r v e d i n

microalbuminuric levels.

The urine volume showed that the injection

of STZ caused a significantly (p<0.05)
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increased levels of urine volume in the rats

of group B, C, D and E as compared to the

control group. On the other hand, the

simultaneous administration of ethanolic

extract of Cassia fistula resulted in a

significant (p<0.01) decrease in the levels of 

urine volume of the rats in group C and D

when compared with that of group B. When

group B was compared with group E, no

significant difference was observed in urine

volume levels (p =0.08).

The body weight showed that the injection

of STZ caused a significant (p<0.05) decrease

in body weight in the rats of group B, C, D

and E as compared to the control.

On the other hand, the simultaneous

administration of ethanolic extract of Cassia

fistula resulted in an increase in the body

weight of the rats in group D. When group B

was compared with group C (p= 0.63) and

E (p=0.55), no significant difference was

observed in body weight.

The ear l i es t c l in ica l ev idence of

nephropathy is the appearance of low but

a b n o r m a l l e v e l s ( = 3 0 m g / d a y o r

20mcg/min) of albumin in the urine referred

as microalbuminuria and patients with

microalbuminuria are referred to as
2 6nephropathy. Oxidat ive s t ress i s

c o n s i d e r e d t o b e t h e m a j o r

pathophysiological mechanisms involved

in the development of diabetic nephropathy.

High glucose directly increases hydrogen

peroxide production by mesangial cells and

also causes lipid peroxidation of glomeruli
27and glomerular mesangial cells. Effective

control of blood glucose level is a key step in

reversing diabetic complications and

improving the quality of life in diabetic

Discussion

patients. Currently available drugs for the

treatment of DM have a number of

limitations including adverse effects and

high rate of secondary failure. A number of

plants are being assessed for their

therapeutic potential as there is a growing

trend towards the use of natural remedies as
28adjuncts to conventional therapy.
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The present study showed a significant

elevation observed in the levels of serum

glucose, urea, creatinine, total urinary

protein and urinary albumin excretion in

group B diabetic rats as compared to group
29A normal rats. Urine volume was also

elevated in group B rats while body weight

reduced in group B rats as compared to

group A rats. Elevated levels of these

parameters in serum and urine are

presumptive markers of diabetes associated

lesions in kidneys of rats. Co-administration

of ethanolic extract of Cassia fistula leaves

brought the levels of these diagnostic

parameters in the serum and urine of group

C, D and E animals towards normal as

compared to group B rats (Table I).

When we compared mean values of group C

with group D, although both decrease

glucose and renal parameters levels, but

group D reduced the levels more as

compared to group C. When we compare

mean values of group C and D with group E,

although glibenclamide decrease levels, but

cassia fistula ethanolic leaf extract reduced

t h e l e v e l s m o re a s c o m p a re d t o

glibenclamide. Cassia fistula also improved

the body weight as compared to

glibenclamide (Table I), showing better

effectiveness of cassia fistula ethanolic leaf

extract over glibenclamide. Our results are

in accordance with the reports by others

who used chemical antioxidants and diet of
30-31natural antioxidant plants.

The main constituents in Cassia fistula are

polyphenols (quercetin), anthraquinones,

flavonoids and flavan-3-ol derivatives. The

proposed mechanism of Cassia fistula in

renoprotection could be due to the

antioxidant mechanism. Anjaneyulu and

Chopra observed that quercetin is a strong

27antioxidant. It is likely that the scavenging

effects of quercetin on free radicals and the

inhibition of lipid peroxidation may play a

role in improving renal dysfunction in
32diabetes. Robards and Antolovich in 1997

have critically reviewed the analytical

chemistry of bioflavonoid and it was found

that flavonoids possess antioxidant activity,

they are potent free radical scavengers and

metal chelators and they also inhibit lipid
33oxidation .Therefore, in our study

flavonoids and quercetin in Cassia fistula

might have a role in the recovery in STZ

induced diabetic nephropathy in rats.

Further studies are needed to observe

histopathological examination and also to

see effect of higher doses and variable routes

of administration for its protective effect on 

the kidneys of diabetic nephropathy

subjects.

The results of the present study show that

the co-treatment of Cassia fistula ethanolic

leaf extract prevents STZ induced diabetic

nephropathy in rats. The high dose

(500mg/kg) Cassia fistula leaf extract,

showed better results as compared to low

dose (400mg/kg) Cassia fistula leaf extract

and glibenclamide.
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