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ABSTRACT : The work was undertaken to carry out the preliminary phytochemical studies and Nephroprotective
activity of orthosiphon stamineus family Laminaceae (Labiateae). These studies revealed the presence of flavonoids,
tannins, saponins, phenols and terpenoids. The drug is found to be potent diuretic which causes excretion of sodium and
potassium. These observations made us to investigate the plant material for its neproprotective activity in rats.
Gentamycin is an extensively used aminoglycoside antibiotic. It has been reported to produce nephrotoxicity even at
normal therapeutic dose level. The drug was administered intra peritonialy at a dose of 80mg/kg weight for 9 days.
Histopathological sections showed marked glomerular, peritubular and blood vessel congestion. These increased levels
of serum creatinine, blood urea, urinary protein and extent of renal damage were decreased by the methanolic extract of
Orthosiphon stamineus at both dose levels that is 100 and 200 mg/kg body weight in rats.
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INTRODUCTION
The
Phytochemical
studies
and
Nephroprotective activity of Orthosiphon stamineus
Benth extract by using rat modal belongs to family
Laminaceae (Labiateae). These studies revealed the
presence of flavonoids, tannins, saponins, phenols and
terpenoids.
The literature review of Orthosiphon
stamineus to be reported as so many members using
the different types of animal modals. Doan and
Nguyen reported as the herbal remedies are widely
used alongside modern drugs. They assessed the
diuretic effect of four tradition Vietnamese herbal
remedies, all claimed to produce an increase of
diuresis. And also they reported the diterpenes from
Orthosiphon stamineus and their nitric oxide inhibitory
activity [1].
Mariam and Asmawi et al. reported as the
aqueous extract of Orthosiphon stamineus showed the
hypoglycemic activity [2]. Ohashi et al. demonstrated
the antihypertensive activities [3-4] of Orthosiphon

stamineus and showed an inhibitory effect on the
contractile responses on rat thoracic aorta smooth
muscle stimulated with Kcl before hand. Nirnoy and
Muangman proved that folio Orthosiphonis showed
favourable and non favourable effect of stone
prevention. Uric acid and uric acid containing stone
may be prevented by the increased alkalinity of the
urine after drinking Orthosiphon tea we feel that
Orthosiphon may be beneficial in prevention of uric
acid formation [5]. Englert and Harnischfeger reported
as an aqueous extract of Orthosiphon folium, given
orally, enhance considerably ion extraction in rat to a
level comparable to that obtained with furosemide [6].
A. I. Bartanov and E. A. Bartanov
reported as the nephrophyte includes Arctostephylos
uva ursi L., Orthosiphon stamineus Benth, Poligonum
aviculase L., Desmodium canadenase L. extracted a
Nephroprotective effect that was conformed by
decreasing the creatinine and urea concentration and
by dropping proteinuria, increase of GFR [7] and
diuresis compared to controls. Akowuah et al, reported
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as the methanolic extracts of Orthosiphon stamineus
showed to Radical Scavenging activity [8].
Chencplincnamba reported as the screening of
Taiwanese crude drugs for antibacterial activity
against streptococcus mutans [9]. Devasagayam et al.
reported as the extract of Orthosiphon stamineus
showed free radicals and antioxidants in human health
[10]
. Farruch and Iqbal ahamadzafer mehmood reported
as the aqueous extract of Orthosiphon stamineus
showed antioxidant and free radical scavenging
properties [11]. Golamreza karimi and Mohammed
ramezani reported as the Cisplastin Nephrotoxicity and
protection by milk thistle extracts in rats [12]. Lee et al.
reported as the Screening of medicinal plant extracts
for antioxidant activity [13]. And Lyckander and
Malterud also reported as the lipophilic flavonoids
from Orthosiphon stamineus prevent oxidative
inactivation of 15-lipoxyenas [14]. Masuda reported as
the Orthosiphol A & B novel diterpenoid inhibitors of
TPA induced inflammation [15] from Orthosiphon
stamineus. Neugarten et al. reported as the role of
tubular obstruction in acute renal failure due to
gentamicin [16]. The experimental followed under
OECD guidelines for the testing of chemical test No.
423. Acute oral toxicity – Acute toxic class method [17].
Vijayakumar and Naidu reported as the Probucol
protects against gentamicin induced Nephrotoxicity in
rats [18].
Waiker and shah reported as the
Gentamicin enhance production of hydrogen peroxide
by renal cortical mitochondria [19]. Yokazawa et al.
study on the inhibitory effect of tannins and flavonoids
against the 1, 1-diphenyl-2-picrylhydrazyl radical [20].
MATERIALS AND METHOD
1. Botanical Information
Family: Laminaceae (Labiateae)
Genus: Orthosiphon
Vernacular Names
English: Cat’s whiskers
French: The de Java
Tamil: Poonai meesai.
Tongan: Kava I Pusi
2. Experimental Animals
The experimental protocol was approved
by the institutional animal ethics committee
(IAEC).
Reference No: Central Animal House
Registration number: 160/1999/CPCSEA
Proposal number: 403
Approved date: 16.11.2006
3. Preliminary Phytochemical Screening
The methanolic extract is subjected to
preliminary phytochemical screening for their presence
or absence of active Phytochemical constituents by the
various methods such as alkaloids test, carbohydrates,
steroids, proteins, tannins, phenols, flavonoids, gums
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and mucilage, glycosides, saponins and test for
terpenes.
4. Acute Oral Toxicity study of Orthosiphon
Stamineus
The acute oral toxicity study was done
according to the OECD guideline 423 (Acute toxic
class method).
In this method the starting dose of
100mg/kg body weight /p.o of methanolic extract was
administered to male rats/ group, respectively and
observed for three days. There were no significant
changes in body weight before and after termination of
the experiment and no signs of toxicity were observed.
The experiment was terminated on 14th day. The
experiments were repeated ageing with dose level,
200mg/kg p.o of methanolic extract of Orthosiphon
stamineus for 3 days more. No significant changes
were observed from the first set of experiment. LD cut
off mg/kg body weight was observed as X
(unclassified) and globally harmonized system (GHS)
classes also come under X (unclassified). Then the
dose level was increased in order of 400, 600, 800,
1000 mg/kg body weight of the animals, on the 14th
day toxic signs were observed and LD 50 of
Orthosiphon Stamineus is 600mg/kg.
5. Nephroprotective Activity
Study Protocol
Group I- Animals were administered with
equivalent volumes of 0.1 ml i.p of normal saline
(0.9% w/v Nacl) for 9 days.
Group II – Animals were received 80
mg/kg/day i.p of gentamicin for 9 days to induce
nephrosis.
Group III - IV – Animals were received
80 mg/kg/day i.p of gentamicin for 9 days to induce
nephrosis and 100 mg/kg, 200 mg/kg Orthosiphon
stamineus extracts were given respectively to the
animals from 10th to 19th day of study.
Group V – Animals were received 200
mg/kg/oral dose of methanolic extract of Orthosiphon
stamineus throughout the study period.
Biochemical study
The experiment of Neuroleptic activity in
the biological studies was done for the significant
changes in body weight, blood urea, serum creatinine,
total protein and Glutathione levels.
6. Histopathological studies
The
Histopathological
studies,
administration of methanolic extract of the
Orthosiphon stamineus extract reveal reduced renal
injury induced by gentamicin.
Statistical analysis
The Statistical analysis were carried out
using one way analysis variation (ANOVA) followed
by student‘t’ test, p values < 0.05 were considered as
significant.
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(Table-2) Group-III and Group-IV showed a
significant dose depended decrease in blood urea
levels as compared to Group-II. Group-V Produced no
significant change in blood urea levels (Fig-2).
Serum creatinine
Group-II showed a significant increase in
serum creatinine level when compared to Group-I.
Group-III and Group-IV produced a significant
reversal the raised serum creatinine levels when
compared to Group-II. (Table-3).Normal serum
creatinine level was observed in rats of Group-V (Fig3).
Urinary protein
Group-II showed significant increase in
urinary protein level when compared to Group-I.
Group-III and Group-IV reversed the gentamicin
induced increased urinary protein level significantly
(Table-4). Group-V shows normal urinary protein level
(Fig-4).
Glutathione
Administration of gentamicin in Group-II
animal caused a significant decrease in GSH levels
when compared to Group-I (Table-5).As compared to
Group-II, Group-III and Group-I reversed the
decreased GSH levels significantly (Fig-5).

RESULTS AND DISCUSSION
Preliminary Phytochemical Screening
The methanolic extract showed the
presence of flavonoids, phenols,
carbohydrates,
steroids, tannins, glycosides, terpins and saponins.
Alkaloids, gums and mucilage’s are absent.
Acute Oral Toxicity study of Orthosiphon stamineus
Benth
Administration of alcoholic extract of
Orthosiphon stamineus Benth orally produced no
observable side effects, including death, upto 400
mg/kg body weight in rats even after 14 days of
observation.
Nephroprotective Activity
Percentage change in body weight:
Gentamicin treated animals (Group II)
showed a significant decrease (P<0.000) in body
weight compared to control rats (Group I) (Table-1).
There was a significant increase in body weight of
animals treated with 100 mg/kg and 200 mg/kg of
methanolic extract of Orthosiphon stamineus Benth
(p<0.000) respectively, when compared with Group II
(Fig-1).
Blood Urea:
As compared to Group-I, A significant
increase in blood urea level was observed in Group-II

Body weight change (%). (Table-1)
Group

I

Body weight change (%)

II

5.33 ±0.33

III

-3.83 ±0.31a

IV

V

2.17 ±0.31b 4 ±0.37c

P values – a < 0.000 vs group I, b< 0.000 vs group II, C <0.000 vs group II
Values are mean± SE of 6 animals in each group
8

Bodyweight change(%
)

6
4
2
0
GroupI

GroupII

GroupIII

GroupIV

-2
-4
-6
GroupI

GroupII

GroupIII

GroupIV

GroupV

GroupV

4.67 ±0.21
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Blood urea (mg/dl). (Table-2)

Group

I

Blood urea mg/dl

II

26.69 ±1.56

III

60.55 ±6.02a

IV

39.43 ±1.57b

V

28.08 ±1.03c

26.77 ±1.44

P values – a < 0.003 vs group I, b< 0.016 vs group II, C <0.002 vs group II
Values are mean± SE of 6 animals in each group
70

Bloodurea(M
g/dl)

60
50
40
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0
GroupI

GroupII
GroupI

GroupIII
GroupII

GroupIII

GroupIV
GroupIV

GroupV

GroupV

Serum creatinine (Mg/dl). (Table-3)
Group

I

Serum creatinine (Mg/dl)

II

III

0.95 ±0.099 4.23 ±0.288a

IV

2.08 ±0.158b

1.01 ±0.083c

P values – a < 0.000 vs group I, b< 0.003 vs group II, C <0.000 vs group II
Values are mean± SE of 6 animals in each group
5
4.5
Serumcreatinine(m
g/dl)

4
3.5
3
2.5
2
1.5
1
0.5
0
GroupI

GroupII
GroupI

GroupIII
GroupII

GroupIII

GroupIV
GroupIV

GroupV

GroupV

V
1.03 ±0.129
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Urinary protein (mg/dl). (Table-4)
Group

I

Urinary protein(mg/dl)

II

III

3.40 ±0.277 5.98 ±0.063a

IV

4.77 ±0.124b

V

3.65 ±0.150c

3.46 ±0.176

P values – a < 0.000 vs group I, b< 0.003 vs group II, C <0.000 vs group II
Values are mean± SE of 6 animals in each group
7

U
rin
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ro
tein(M
g/dl)

6
5
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2
1
0
GroupI

GroupII
GroupI

GroupIII
GroupII

GroupIII

GroupIV
GroupIV

GroupV

GroupV

Glutathione (m gm/dl). (Table-5)
Group

I

GSH level (µgm/dl)

II

3.735 ±0.078

III

0.9450 ±0.049a

IV

1.943 ±0.072b 3.30 ±0.090c

P values – a < 0.000 vs group I, b< 0.003 vs group II, C <0.000 vs group II
Values are mean± SE of 6 animals in each group
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3
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2
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1
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0
GroupI
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GroupIV
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GroupV

V
3.28 ±0.120
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HISTOPATHOLOGICAL STUDIES
Effect of alcoholic extract of Orthosiphon stamineus in Histopathological features as seen in the kidney
in the gentamicin model
Table-6
Histopathological features

Group I

Group II

Group III Group IV

Group V

Glomerular congestion

-

+

-

-

-

Tubular costs

-

++

-

-

-

Peritubular congestion

-

++

-

-

-

Epithelial desquamation

-

++

+

-

-

Blood vessel congestion

-

++

-

-

-

Inflammatory cells

-

++

+

-

-
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