
International Journal of Green Pharmacy | October-December 2011 |329

O
r

ig
in

a
l
 A

r
t

ic
l

e Effects of Biskhapra (Trianthema portulacastrum 
Linn.) leaves extract in adriamycin induced 
nephrotic syndrome
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Trianthema portulacastrum popularly known as Biskhapra, is a well documented drug, used for various kidney ailments, although no 
scientific evidence is available. The animals were divided into 7 groups of 10 animals each, i.e. plain, negative A and B, and two pre- 
and post-treated groups. Plain control treated with distilled water only and adriamycin (7.5 mg/kg) was administered to other groups. 
Negative A and B group were left untreated for 10 and 30 days, respectively, while pre- and post-treated groups were administered 
test drug in a dose of 450 and 900 mg/kg before and after the administration of adriamycin, respectively, for 20 days. Adriamycin 
produces proteinuria, increases the serum cholesterol, creatinine, blood urea nitrogen (BUN), and decreases the serum albumin 
and protein. Therefore, these parameters were taken into account along with histopathological changes in kidney. Test drug reduced 
the serum cholesterol, creatinine and BUN, and increased the serum albumin and protein levels. Histopathological examination 
revealed remarkable changes in negative control groups, which were corrected in all the test groups. Test drug has preventive as well 
as curative effect in adriamycin-induced nephrotic syndrome and is in consonance with the reports of Unani literature regarding its 
use in renal disorders.
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INTRODUCTION

Nephrotic syndrome is characterized by substantial 
loss of protein in urine (primarily albuminuria), 
leading to hypoproteinemia (hypoalbuminemia) 
and consequently edema. The overall prevalence of 
nephrotic syndrome in childhood is approximately 2-7 
case per 100,000 children.[1,2] The disease occurs in the 
majority; more than 75% relapse frequently and almost 
half shows frequent relapse or steroid dependence.[3] Ill 
defined management of nephrotic syndrome and poor 
result of the present treatment of nephrotic syndrome 
with frequent relapse, steroid dependency, and various 
side effects of the conventional drugs were the key 
points, which exacerbate for selecting such type of 
challenging topic for research.

Nephrotic syndrome may develop in many mammalian 
species as a result of primary diseases such as minimal 

change disease in humans, inflammatory diseases 
such as membranous nephropathy or immune 
glomerulonephritis in humans or laboratory animals, 
or exposure to toxic substances such as adriamycin in 
rats.[4] Besides proteinuria, development of edema and 
ascites are permanent clinical symptoms in the majority 
of sufferers.[5] Biskhapra is a well documented and well-
known drug in Unani system of medicine for its wide 
use in urinary system as diuretic, in ascites, anasarca, 
cystitis and in case of dribbling of urine. This drug was 
used by Diascorides for diuresis. Beside Diascorides, a 
lot of Unani classical literature as well as new literature 
from other discipline described its use as diuretic in 
ascites and anasarca.[6-9] Experimentally, it has been 
proved that the drug Biskhapra has nephroprotective,[10] 
hepato protective,[11-15] antioxidant,[14] and anti-
inflammatory activities,[16] and it lowers high cholesterol, 
blood urea nitrogen and serum creatinine level.[10] But 
no experimental or clinical evidence is available to 
prove its effect in nephrotic syndrome. Therefore, 
the drug Biskhapra is taken to confirm its efficacy in 
experimentally induced nephrotic syndrome in rats.

Adriamycin is an anti-neoplastic agent,[17] causes 
nephrotic syndrome in rats that corresponds to 
minimal change nephropathy or focal segmental 
glomerulosclerosis in human,[18,19] and it characterized 
by proteinuria and high serum cholesterol, serum 
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creatinine, blood urea nitrogen, and low level of serum 
protein and albumin.[20] Therefore, these parameters are 
taken as the biomarkers of the diseased condition of 
the animals. Apart from these biochemical parameters, 
histopathological examination by light microscopy of 
rat kidney was carried out to determine the degree of 
morphological damage caused by Adriamycin and any 
improvement by the test drug against toxicity.

MATERIALS AND METHODS

Preparation of the Test Drug
Plant material
The leaves of the plant Biskhapra (Trianthema portulacastrum 
Linn.) were procured from National Institute of Unani 
Medicine campus, Bangalore during the month of May – 
June, 2010. The authentication of drug was carried out by 
Dr. Siddamallayya N, botanist of National Ayurveda 
Dietetics Research Institute, Dept. of Ayush, Ministry of 
Health and Family Welfare, Govt. of India, Ashoka Pillar, 
Jaynagar, Bangalore. (Ref. No.-Drug Authentication/
SMPU/NADRI/BNG/2010-11/155, dated-28.05.2010) and 
the voucher specimen has been deposited there and in the 
Dept. of Ilmul Advia, NIUM, Bangalore for future reference.

Preparation of extract
The leaves of the plant were plucked from fresh plant 
of Biskhapra and dried in hot air oven below 40°C and 
powdered in electrical grinder. The powder thus obtained 
was extracted in 50% hydro alcoholic solvent (ethanol 
and distilled water 1:1) in the ratio of 1:6 (drug: solvent) 
by Soxhlet’s apparatus for 8 hours at fixed temperature of 
80°C. The extract was filtered by filter paper and evaporated 
on water bath till it dried completely. The yield percentage 
was calculated with reference to the weight of crude drug 
and was found to be 30% w/w.

Dosage of the drug
The human therapeutic dose of test drug, mentioned in 
Unani classical literature is 12 gm.[21] The dose for Wistar rat 
was calculated by multiplying the human therapeutic dose 
by the conversion factor of 7[22] and found to be 1.5 gm/kg. 
The dose of the extract was determined with reference to 
the dose of crude drug and found to be 450 mg/kg. Another 
higher dose was calculated that is just double of the first 
dose (900 mg/kg), to evaluate the efficacy of test drug in a 
dose-dependent manner.

Animals
The study was carried out on healthy Wistar rats of either sex 
weighing about 150-200 gm. The animals were obtained from 
the Central Animal Research Facility, National Institute of 
Mental Health and Neuro Sciences (NIMHANS), Bangalore. 
They were acclimatized to the laboratory condition for 5 days 

before the experimental studies. The animals were housed in 
polypropylene cages and kept under standard environmental 
condition of 12 hrs light and dark cycle, temperature (23°± 
2°C) and humidity (55±15%). They were fed with standard 
food pellets and water ad libitum. Study was conducted after 
obtaining the ethical clearance by the Institutional Animal 
Ethics Committee of National Institute of Unani Medicine, 
Bangalore. (Reg. No. - 953/C/CPCSEA/2006.)

Drugs and chemicals
Adriamycin (Batch No-NI9201) was procured from Intas 
Biopharmaceuticals Ltd. Moraiya- 382210, Ta: Sanand, 
Ahmadabad, India. Urine protein (Lot No-GP-1001) was 
procured from Lab-Care Diagnostics (India) Pvt. Ltd. 
Srigam, Dist-Vasad, Gujrat, India. Blood urea and serum 
creatinine kits (Lot No-B110935 and B031060 respectively) 
were purchased from Transasia Bio-Medicals Ltd., Nalagarh 
Road, Village Malpur, Baddi, Dist. Solan, HP. Serum 
protein, serum albumin and serum cholesterol kits (Product 
No- 11013100, 11001100 and 11403102, respectively) were 
obtained from Agappe Diagnostics Ltd., Agappe Hills, Dist. 
Ernakulum, Kerala, India. Thiopentone sodium (Batch No- 
173141) was procured from Neon Laboratories Limited, 28 
Mahal Ind. Est, Andheri (East), Mumbai. The auto analyser 
used for the analysis, was from B.S.S. Co. Ltd. Model Star 
21 Plus, No. E12046 marketed by Aspen Laboratories.

Experimental design for adriamycin induced nephrotic 
syndrome
This test was carried out by the method of Bertani et al.,[20] 
with some modification in treatment schedule. The rats were 
divided into seven groups of 10 animals each. The animals in 
group I was administered with 1 ml of distilled water orally, 
once daily for 20 days and served as plain control. Other 
than plain control group all the groups were administered 
with single i.v. injection of adriamycin in the dose of 
7.5 mg/kg. The animals of group II were left for 10 days, 
while group III was left for 30 days after adriamycin 
injection and served as negative control group A and B 
respectively. In group IV and V, treatment was started 10 
days before the administration of adriamycin. Then were 
treated with hydroalcoholic extract of test drug in a dose 
of 450 mg/kg and 900 mg/kg (suspended in 1 ml distilled 
water) once, orally, per day for 20 days, and served as pre-
treated test group A and B, respectively. While the animals 
of group VI and VII were treated with hydroalcoholic 
extract of test drug in the dose of 450 and 900 mg/kg, 
once daily for 20 days after 10 day of administration of 
adriamycin and served as post treated group A and B, 
respectively.

Analytical Procedures
At the end of the experiment, all the animals of each group 
were kept in metabolic cages for 24 hrs urine collection for 
the estimation of urine protein, with free access of water but 
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deprived of food. Thereafter, animals were sacrificed under 
thiopentone anaesthesia (60 mg/kg i.p). Blood was collected 
by cardiac puncture for the estimation of serum creatinine, 
serum protein, serum albumin, serum cholesterol and blood 
urea nitrogen (BUN). These parameters were assessed by 
using auto analyzer and specific kits. One kidney from 
one animal of each group was dissected out, washed with 
tap water and preserved in 10% formalin solution for the 
histopathological studies.

Statistical Analysis
The results among different groups were analysed by using 
one way ANOVA with post hoc. Tukey Kramer multiple 
comparison test and urine protein by Kruskal Wallis test 
with post Dunn: Comparison test. Statistical difference was 
considered significant at P<0.05.

RESULTS

Both the negative groups were compared with plain control, 
pre-treated A and B groups were compared with negative 
control group A, and post-treated groups A and B were 
compared with negative control group B.

Assessment of Urine Protein
The median urine protein in plain control group was 
observed to be 1(0, 3), while it was increased to 4 (2, 4) in 

negative control groups A and B. In pre-treated groups 
A and B, it was found 3 (2, 4) and 3 (0, 4), while in post-
treated groups A and B, 4 (4, 4). The results showed no 
significant alteration in urine protein when compared with 
negative control groups [Tables 1 and 2].

Assessment of Biochemical Parameters
The mean serum cholesterol in plain control was observed 
as 50.05±6.64 mg/dl, it increased to 104.8±6.53 mg/dl (P<0.01) 
in negative control group A, while 139±23.62 mg/dl (P<0.01) 
in negative control group B. In pre-treated group A, it was 
decreased to 69.11±9.66 mg/dl (P<0.05) and in B, 59.73±3.13 mg/ dl 
(P<0.01). In post-treated A and B groups, serum cholesterol 
level decreased significantly to 77.28±8.14 mg/dl (P<0.01) 
and 73.16±5.13 mg/dl (P<0.01) respectively, in comparison to 
negative control B [Tables 1 and 2].

The mean serum creatinine in plain control was observed 
to be 0.81±0.021 mg/dl, which increased in negative control 
group A and was found to be 1.05±0.08 mg/dl (P<0.05), 
while it increased to 1.06±0.072 mg/dl (P<0.05) in negative 
control group B. In pre-treated group A, it decreased up to 
0.87±0.035 mg/dl and in pre-treated group B, to 0.84±0.033 
mg/dl (P<0.05). In post-treated A and B groups, serum 
creatinine level decreased significantly to 0.85±0.054 mg/ dl 
(P<0.05) and 0.80±0.033 mg/dl (P<0.01), respectively 
[Tables 1 and 2].

Table 1: Effect of hydro alcoholic extract of Biskhapra (Trianthema portulacastrum Linn.) leaves in adriamycin-
induced nephrotic syndrome in preventive regimen groups
Parameters Groups

Plain control  
(Distilled water 1 

ml/kg)

Negative control 
group A (Adriamycin  

7.5 mg/kg)

Pre treated group A 
(Biskhapra 450 mg/kg 

+ Adriamycin 7.5 mg/kg)

Pre treated group B 
(Biskhapra 900 mg/kg 

+ Adriamycin 7.5 mg/kg)
Urine protein (median with range) 1 (0, 3) 4 (2, 4) ans 3 (2, 4) bns 3 (0, 4) bns

S. cholesterol (mg/dl) 50.05±6.64 104.8±6.53 a** 69.11±9.66 b* 59.73±3.13 b**
S. creatinine (mg/dl) 0.81±0.021 1.05±0.08 a* 0.87±0.035 bns 0.84±0.033 b*
Blood urea nitrogen (mg/dl) 48.85±0.44 69.60±4.41 a* 54±3.91 bns 52.2±3.42 b*
S. protein (gm/dl) 7.36±0.313 5.92±0.351 a* 6.25±0.311 bns 6.29±0.182 bns

S. albumin (gm/dl) 4.63±0.140 3.5±0.234 a* 4.26±0.264 bns 4.38±0.126 b*
Values expressed in Mean±SEM, ns - non significant, *P<0.05, **P<0.01, n=10 in each group, test used ANOVA one-way followed by Tukey Kramer comparison test and urine 
protein was analysed by Kruskal Wallis test with post Dunn: Comparison test. a - Vs Plain control and b - Negative control A

Table 2: Effect of hydro alcoholic extract of Biskhapra (Trianthema portulacastrum Linn.) leaves in adriamycin-
induced nephrotic syndrome in curative regimen groups
Parameters Groups

Plain control 
(Distilled water  

1 ml/kg)

Negative control  
group B (Adriamycin  

7.5 mg/kg)

Post-treated group A 
(Adriamycin 7.5 mg/kg 
+ Biskhapra 450 mg/kg)

Post-treated group B 
(Adriamycin 7.5 mg/kg 
+ Biskhapra 900 mg/kg)

Urine protein (median with range) 1 (0, 3) 4 (2, 4) ans 4 (4, 4) bns 4 (4, 4) bns

S. cholesterol (mg/dl) 50.05±6.64 139±23.62 a** 77.28±8.14 b** 73.16±5.13b**
S. creatinine (mg/dl) 0.81±0.021 1.06±0.072 a* 0.85±0.054 b* 0.80±0.033 b**
Blood urea nitrogen (mg/dl) 48.85±0.448 73.54±6.08 a** 65.57±3.670 bns 56.66±2.99 b*
S. protein (gm/dl)  7.36±0.313  5.05±0.397 a*  6.65±0.306 bns  6.43±0.709 bns

S. albumin (gm/dl)  4.63±0.140 2.96±0.399 a*  4.15±0.372 bns  4.64±0.388 b*
Value expressed in Mean±SEM, ns - non significant, *P<0.05, **P<0.01, n = 10 in each group, test used ANOVA one way followed by Tukey Kramer comparison test and urine protein 
was analysed by Kruskal Wallis test with post Dunn: Comparison test. a - Vs Plain control and b - Vs Negative control B. Histopathological findings of rat kidney by light microscopy
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Figure 1: Plain control group showing normal structure of the kidney

Figure 3: Negative control group B showing severe mesengial proliferation

Figure 2: Negative control group A showing moderate ischemic changes in 
proximal convoluted tubule

In plain control group mean BUN level was observed 
48.85±0.44 mg/dl, it increased to 69.60±4.41 mg/dl (P<0.05) 
in negative control group A and 73.54±6.08 mg/dl (P<0.01) 
in negative control group B. In pre-treated group A, it 
decreased up to 54±3.91 mg/dl treated with low dose of test 
drug and in pre-treated group B treated with high dose of 
test drug, 52.2±3.42 mg/dl (P<0.05). In post-treated A and B 
groups, blood urea nitrogen level decreased significantly to 
65.57±3.67 mg/dl and 56.66±2.99 mg/dl (P<0.05), respectively 
[Tables 1 and 2].

The mean serum protein in plain control was observed to 
be 7.36±0.313 gm/dl, which decreased to 5.92±0.351 gm/
dl (P<0.05), and 5.05±0.397 gm/dl (P<0.05) in negative 
control groups A and B. In pre-treated group A, it was 
increased to 6.25±0.311 gm/dl and in pre-treated group B, 
6.29±0.182 gm/ dl. In post-treated A and B groups, serum 
protein level was observed as 6.65±0.306 gm/dl and 6.43±0.709 
gm/dl, respectively [Tables 1 and 2].

The mean serum albumin in plain control was found to be 
4.63±0.140 gm/dl, which decreased in negative control group 
A and B up to 3.5±0.234 gm/dl (P<0.05), and 2.96±0.399 gm/
dl (P<0.05). In pre-treated group A, serum albumin level was 
increased up to 4.26±0.264 gm/dl and in pre-treated group B, 
4.38±0.126 gm/dl (P<0.05). Similarly, in post-treated A and B 
groups, serum albumin level increased to 4.15±0.372 gm/dl 
and 4.64±0.388 gm/dl (P<0.05), respectively [Tables 1 and 2].

Histopathological Examination of Rat Kidney
Histopathological examination of rat kidney by light 
microscopy revealed mesengial cell proliferation, glomerular 
inflammation, atrophy, and interstitial congestion, ischemic 
changes, tubular changes and vacuolation with mild 
degree in negative control group A, while same parameter 
with more severity along with glomerular sclerosis and 
interstitial fibrosis were observed in negative control 
group B. All the parameters were remarkably reduced in 
pre-treated groups and much profoundly reduced in post-
treated groups and no pathological changes were observed 
in plain control [Figures 1-7].

DISCUSSION AND CONCLUSION

In this study urine protein, BUN, serum cholesterol and 
serum creatinine were increased while serum protein and 
albumin were found to be decreased significantly in both 
the negative groups treated with adriamycin. The result 
clearly indicates the toxic effect of adriamycin. In the groups 
receiving test drug, these markers were decreased and 
protein and albumin were found to be increased and renal 
function was also ameliorated.

Normally, protein is not found in urine, but in plain control 
group some urine protein was observed further in pre- and 

post-treated group A and B no significant reduction in urine 
protein was observed in comparison to negative control 
groups. It indicates that there is no effect of test drug to 
check the urinary protein of nephrotic rats. But the presence 
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of protein in plain control indicates that there is some other 
factor which is responsible for proteinuria and hindered the 
efficacy of test drug. Similar results were found in case of 
serum protein and albumin. Though the test drug in low 
dose did not show any significant elevation of serum protein 
and albumin but values were found to be nearly similar 
to the plain control. Further, in high dose serum albumin 
in pre-treated and post-treated B groups was found to be 
significantly (P<0.05) increased. Since proteinuria did not 
relieve by the test drug, there may be the possibility that the 
drug was not able to reconstruct the fusion of foot processes, 
due to which protein leaked. Further, proteinuria leads to 
hypoproteinemia and hypoalbuminemia, therefore in this 
study, test drug failed to correct the hypoproteinemia and 
hypoalbuminemia, significantly. Although the test drug 
increased the serum albumin level in higher dose in both 
the groups of pre-treated as well as post-treated animals. It 
means that the test drug may help to some extent in synthesis 
of protein in the liver, which compensates the excessive loss 
of urinary protein. As it has been reported by Sengottuvelu,[23] 
that, one of the species of Trianthema (Trianthema decandra) is 

Figure 5: Pre-treated group B showing mild glomerular congestionFigure 4: Pre-treated group A showing mild mesengial proliferation

Figure 6: Post-treated group A showing mild degree of glomerular congestion

able to synthesise protein in liver. The findings of the present 
study further support the study of Sengottuvelu.

Serum cholesterol and serum creatinine level decreased 
significantly in pre and post treated groups in dose 
dependent manner. These results demonstrate that the drug 
has both preventive and curative effect. This result is akin 
to the result observed by Saunder et al.[10] He reported that 
methanolic extract of Trianthema portulacastrum Linn. (100 
and 200 mg/kg) cause significant reduction in the level of 
serum cholesterol (P<0.001) and serum creatinine (P<0.01) 
in atherosclerotic diet-fed male Wistar rats.

Moreover, the test drug also has significant diuretic 
activity. [24] Diuretics increase the Glomerular filtration 
rate (GFR) and stimulate diuresis, which cause excessive 
excretion of creatinine and urea from kidney due to increase 
in urine output. Therefore, it can be concluded that the 
diuretic property of Biskhapra has a supportive action in 
the significant reduction of BUN and serum creatinine in 
test groups.

Figure 7: Post-treated group B showing almost normal glomeruli
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Adriamycin, an anticancerous drug, forms a complex 
with DNA, inhibiting synthesis of both Deoxyribonucleic 
acid (DNA) and Ribonucleic acid (RNA). 

[25] Kidney 
injury induced by adriamycin in a range of laboratory 
animals is an analogue of nephrotic syndrome in 
humans, the appearance of which is minimal change 
nephropathy, focal and segmental glomerulosclerosis.[26] 
Our histopathological findings showed tubulointerstitial 
changes with cellular infiltration and vacuolar degeneration 
in untreated groups. Interstitial inflammation is 
considered to be an important determinant of the outcome 
of glomerular inflammation. Several studies suggested 
that myofibroblasts of the interstitium may play a 
crucial role in the pathogenesis of fibrosis in glomerular 
diseases. [27,28] Thus, the tubulointerstitial cellular response 
and vacuolar degeneration seen in negative groups 
emphasizes the severity of nephrotic syndrome. On 
the other hand, attenuation of interstitial inflammation 
and other renal injuries are secondary to inhibition of 
proteinuria by test drug. The metabolism of adriamycin 
results in reactive oxygen species (ROS) formation.[29] This 
ROS is responsible for these types of pathological changes 
in the kidney.[30] The test drug has antioxidant property,[14] 
which may be one of the factors by which amelioration 
of toxicity, which was insulted by the adriamycin, took 
place. This property of the test drug scavenges the ROS 
and protects the normal architecture of the kidney.

Inflammatory mediators like interleukin-1 (cytokine) could 
also be important for structural and functional disturbances 
occurring in glomerulus.[31] The test drug Biskhapra, as 
described that it has anti-inflammatory property,[16,32] 
which may ameliorate the inflammatory changes of 
the kidney and prevent the kidney from the chronic 
progressive diseased conditions like glomerulosclerosis 
and interstitial fibrosis, as seen in negative control. Further, 
the test drug has astringent property,[9] which may treat or 
check the mesengial proliferation and infiltration of other 
inflammatory mediators like Interleukin (IL), cytokine, 
Tumor necrosing factor (TNF)-α and Platelet activating 
factor (PAF) and reverse the kidney to its normal state. 
Studies reported that hyperlipidemia may induce mesengial 
cell proliferation.[33] The test drug has been proved that it 
lowers the total cholesterol and triglyceride level.[10] Similar 
effect was observed in the present study. This property of 
the drug may be an important mechanism to protect the 
kidney from mesengial cell proliferation.

On the basis of the above findings, it can be concluded 
that the preventive and curative effect of the test drug may 
be through its anti inflammatory,[14,16] and hypolipidemic 
activities.[10] Leaves of the plant contain various phyto 
constituents like steroids, alkaloids, terpenoids, flavonoids, 
phenolic compounds, saponins and carbohydrates.[34,35] 

One of the alkaloids found in the test drug is punarnavine, 
which is used to promote urination and useful in dropsy and 
kidney disease.[36] Flavonoids have free radical scavenging 
and antioxidation properties.[37] Some saponins have also 
been found to have anti-oxidative or reductive activity. [38] 
This further demonstrates that the test drug produced 
effect through diverse mechanisms complementing each 
other and the collective response actually translated into 
nephroprotection.

In the light of the above findings and discussion, it can 
be concluded that the test drug possessed significant 
nephroprotective effect. Thus, the study validated the claim 
of Unani system of medicine that Biskhapra is a drug that 
can be used in kidney ailments.
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