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ABSTRACT 
AIM:To evaluate the effect of an active fraction from orthosiphon stamineus leaves on anti-nephritic effect in 
STZ induced diabetic rats  
METHOD:Nephritis was induced by streptozotocin in Wistar rats. Petroleum ether, ethyl acetate, and ethanol 
extracts of Orthosiphon stamineus leaves were administered orally at a dose of 200 mg/kg, p.o.An extract 
showing higher antinephritic activity was subjected to column chromatography and led to the isolation of an 
active fraction, which was given trivial name OS-1. OS-1 (100 mg/kg, p.o.) was studied for its anti-nephritic 
potential. 
RESULTS: The ethanol extract was found to lower the creatinine level significantly (P< 0.05) in diabetic rats. 
OS-1 caused a significant (P< 0.05) reduction in Urea and Creatinine level, and additionally it caused reduction 
in blood glucose in diabetic rats. 
CONCLUSION: Reduction in the Urea and Creatinine levels and an improvement in the electrolytes 
maintenance by OS-1 indicates that OS-1 has anti-nephritic activity, along with anti diabetic potential, and 
provides a scientific rationale for the use as an anti-nephritic agent. 
KEY WORDS: Orthosiphon stamineus; Creatinne; Urea; GC-MS. 
 
INTRODUCTION 
Almost one-third of hyperglycemic and hypertensive individuals have glomeruli nephritis, one of the most serious 
consequences linked to diabetes and high blood pressure. If the condition worsens and develops into end-stage 
renal disease, the patients' mortality and morbidity will rise. The main pathological alterations associated with 
nephritis are thickening of the tubular and capillary basement membranes, expansion of the mesangial matrix, 
loss of podocytes, glomerulosclerosis, and tubulointerstitial fibrosis [1]. According to certain research, apoptosis 
and an increase in reactive oxygen species (ROS) in renal tissues may cause a drop in the quantity of renal cells. 
Thus, lowering oxidative stress and inhibiting apoptosis would be advantageous for treating glomeruli nephritis. 
Although there isn't a medication that explicitly treats kidney failure, there are medications that can assist manage 
many of the issues that lead to the illness and its potential complications. India continues to employ medicines 
for healthcare for a variety of reasons, including as cultural acceptance, ease of acceptance and affordability, and 
in certain cases, the prohibitive cost and non-availability of allopathic drugs [2]. Southeast Asian herbal tea 
containing Orthosiphonstamineus (Lamiaceae family) has long been used to cure a variety of illnesses, such as 
diabetes, gastrointestinal tract issues, renal problems, and obesity [3]. Based on previous phytochemical analyses 
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of O. stamineus, the leaves exhibit significant potassium content as well as significant amounts of flavones, 
polyphenols, bioactive proteins, glycosides, and essential oils [4]. Twenty phenolic compounds, comprising two 
flavanol glycosides, nine caffeic acid derivatives, and nine lipophilic flavones, have been identified. Phenolic 
compounds are highly concentrated in the leaves. Thus, for the purpose of standardising various O. stamineus 
leaf extracts, rosmarinic acid (RA), 3-hydroxy-5,6,7,4-tetramethoxyflavone, sinensetin, and eupatorin were 
considered as marker compounds [5]. Recent research indicates that Orthosiphonstamineus (OS) may have 
minimal or no negative effects when used as a medication due to its biological activity [6]. A biologically active 
ingredient with anti-apototic and anti-oxidative properties is different extract of OS [7]. Investigating the OS's 
protective impact against type 2 diabetic mellitus (T2DM) nephropathy caused by a high-fat diet (HFD) and 
streptozotocin (STZ) is difficult, though. Thus, the purpose of this experiment was to investigate the impact of 
an Orthosiphonstamineus on nephritis associated with hyperglycemia. However, the anti-nephritic activities of 
Orthosiphonstamineus and their underlying mechanisms have not been reported. 
 
MATERIAL AND METHODS 
Drugs and chemicals 
Streptozotocin (STZ) was purchased from Sigma Aldrich, Bangalore, India. Analytical grade chemicals, 
including various organic solvents (petroleum ether, ethyl acetate, chloroform, ethanol and methanol) from S.D. 
Fine Chemicals, India, were used for the extraction and phytochemical studies of the constituents. 
 
Preparation of plant extracts 
Orthosiphonstamineusleaves were collected from the forest of kalakatu, Tirunelveli District, India. Taxonomic 
identification was made from botanical survey of medicinal plants, Siddha Unit, Government of India, 
Palayamkottai and authenticated by TaxonomistDr. S. Mutheeswaran with the voucher specimen No (XCH-
40490). Voucher specimen has been prepared and preserved in the School of Pharmacy, Sri BalajiVidyapeeth 
University for the future reference. Fresh plant leaves were shade dried at room temperature, ground into fine 
powder and stored in airtight containers. Then extracted (amount 500 g) with solvents of increasing polarity such 
as petroleum ether, ethyl acetate, and ethanol, for 72 hours with each solvent, by continuous hot extraction using 
the soxhlet apparatus at a temperature of 60 °C [8]. The extracts were concentrated under reduced pressure using 
a rotary evaporator to constant weight. The extracts were collected and preserved in a desiccator until used for 
further studies. 
 
Acute toxicity study 
An acute toxicity study was performed according to OECD-423 guidelines. Albino rats (n = 6) of either sex and 
selected by a random sampling technique were employed in this study. The animals were fasted for 4 h with free 
access to water only. The various extracts of Orthosiphon stamineus were suspended in normal saline : Tween 
80 (95 : 5) which was administered orally at a dose of 5 mg/kg initially and the incidence of mortality was 
observed for three days. The mortality was observed in 5/6 or 6/6 animals, and then the dose administered was 
considered as the toxic dose. However, if the mortality was observed in less than four rats out of six animals, then 
the same dose was repeated again to confirm the toxic effect. If mortality was not observed, the procedure was 
then repeated with higher doses, such as 50, 300, 1000, and 2000 mg/kg [9]. 
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Animals 
Male Wistar rats each weighing 180–220 g was obtained from MGMCRI in Sri Balaji Vidyapeeth University, 
Pondicherry, India. The guidelines of the Committee for the Purpose of control and Supervision of Experiments 
on Animals (CPCSEA) of the Government of India were followed, and prior permission was granted from the 
Institutional Animal Ethics Committee (No. 10/IAEC/MG/04/2023-I). Rodent laboratory chow and water were 
accessed ad libitum, and rats were maintained on a 12 h light/dark cycle in a temperature regulated room (20–25 
°C) during the experimental procedures. 
 
Induction of Nephritis 
The fasted rats were injected intravenously with 50 mg/kg of STZ, and fed with high energy diet of 20% sucrose 
and 10% lard. The STZ was freshly dissolved in citrate buffer (0.01 mol/L, pH 4.5) and kept on ice prior to use. 
One week after STZ administration, the rats with blood creatinine concentrations of over 5mg/dL were considered 
to be nephritic and were used in the experiments. 
 
Isolation of the active principle from the ethanolic extract of Orthosiphon stamineus leaf material 
It decided to do further studies on an ethanolic extract of Orthosiphon stamineus as it had been found in previous 
studies to have swift pharmacological activity [8].The ethanolic extract of Orthosiphon stamineus(10 g) was 
subjected to chromatography over a column of silica gel (60- 120 mesh). The column was eluted successively 
with petroleum ether, petroleum ether–chloroform mixtures, and chloroform–methanol mixtures in different 
proportions in the order of increasing polarity. Fractions with same Rf values on TLC were combined and 
evaporated under reduced pressure. The major active fraction (2.5 g) was obtained after elution with chloroform 
: methanol (70 : 30), and was further purified by chromatography over a column of silica gel (100–200 mesh) 
resulting in a yellow amorphous solid (2.0 g) after elution with chloroform:methanol (75 : 25). The isolated 
fraction was examined by GC-MS analysis, and was given a trivial name OS-1. 
 
Gas Chromatography-Mass Spectrometry (GC-MS) analysis 
GC-MS analysis of isolated fraction of Orthosiphon stamineuswas performed using a Perkin–Elmer GC Clarus 
500 system comprising an AOC-20i auto-sampler and a Gas Chromatograph interfaced to a Mass Spectrometer 
(GC-MS) equipped with a Elite-5MS (5% diphenyl/95% dimethyl poly siloxane) fused with a capillary column 
(30 × 0.25 μm × 0.25 μmdf). For GC-MS detection, an electron ionization system was operated in electron impact 
mode with ionization energy of 70 eV. Helium gas (99.999%) was used as a carrier gas at a constant flow rate of 
1 mL/min, and an injection volume of 2 μL was employed (a split ratio of 10:1). The injector temperature was 
maintained at 250 °C, the ion-source temperature was 200 °C, the oven temperature was programmed from 110 
°C (isothermal for 2 min), with an increase of 10 °C/min to 200°C, then 5 °C/min to 280 °C, ending with a 9 min 
isothermal at 280 °C. Mass spectrum was taken at 70 eV; a scan interval of 0.5 sec and fragments from 45 to 450 
Da. The solvent delay was 0 to 2 min, and the total GC-MS running time was 36 min. The relative percentage 
amount of each component was calculated by comparing its average peak area to the total areas. The mass-
detector used in this analysis was Turbo-Mass Gold-Perkin-Elmer, and the software adopted to handle mass 
spectra and chromatograms was a Turbo-Mass version-5.2. 
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Identification of the isolated fraction 
Interpretation of the GC-MS was conducted using the database of the National Institute Standard and Technology 
(NIST) having more than 62 000 patterns. The spectrum of the unknown components was compared with the 
spectrum of known components stored in the NIST library. The name, molecular weight, and structure of the 
components of the test materials were ascertained. 
 

Effect of OS-1 on renal profile in nephritic rats 
Normal and nephritic rats were divided into four groups with six rats in each group. Group I-normal rats 
received distilled water (1 mL) only. Group II-nephritic rats received normal water (1 mL) only. Group III-
nephritic rats received 100 mg/kg OS-1. Group IV-nephritic rats received 200 mg/kg of OS-1. All of the groups 
were treated orally for 21 days. At the end of the experimental period, the animals were fasted overnight for 
eight hours and blood samples were taken from the retro orbital plexus under mild ether anesthesia. Plasma 
was separated out and the urea and creatinine level measured by the method of Jaffe''s 
AlkalinePicrate-Kinetic.[10]. 
 
Histopathological examination 
After sacrifice the animals, the kidney of each rat will remove quickly and store in a -80o C refrigerator. The 
kidney tissue will be embedded in paraffin and then cut into 5µm transverse slices, which will be stained with 
different staining solutions and then observe through an optical microscope [11]. 
 

Statistical Analysis 
Data are expressed as ± SEM. Statistical analysis was performed by one-way analysis of variance (ANOVA). 
The least significant difference test was used for mean comparisons and P< 0.05 was considered to be statistically 
significant. 
 
RESULTS 

Acute toxicity study 
The acute toxicity study revealed that isolated fraction of Orthosiphon stamineus did not produce any toxic 
symptoms when administered orally to rats. The lethal dose (LD50 value) was 2000 mg/kg body weight. 
 

Identification of the isolated fraction and dose establishment 
OS-1 was found to be the active fraction of Orthosiphon stamineus leaf. GC-MS confirmed the complete structure 
of OS-1 which was identified to be a mixture of Ocimene, 3-Carene, Cyclohexanol and Limonene epoxide as 
shown in Fig. 1. The acute toxicity study revealed that OS-1 did not produce any toxic symptoms when 
administered orally to rats. The lethal dose (LD50 value) OS-1 was 1000 mg/kg body weight. 
 

Effect of OS-1 on renal profile of nephritic rats 
OS-1 produced a significant (P< 0.05) reduction in urea and creatinine in diabetic rats as summarized in Table-
1. Additionally OS-1 also caused significant (P< 0.05) reduction in the level of blood glucose. 

x
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Histopathology of Kidney 
Histopathological studies of the kidney slides of normal rats showed glomerulus in normal size and 
cellularity, no increase in mesangial matrix or thickening of the glomerulus basement membrane. Tubules were 
with in the normal limits.Kidney slides of nephritic induced rats showed increase in glomerulus size, increase in 
mesangial matrix and thickening of glomerulus basement membrane. Kidney slides of OS-1 (100 mg/kg) treated 
rats showed glomerulus in normal size and cellularity, moderate increase in mesangial matrix is seen. There is 
also mild thickening of glomerular basement membranes. Tubules were within the normal limits.Kidney slides 
of OS-1 (200 mg/kg) treated rats showed glomerulus in normal size and cellularity, moderate increase in 
mesangial matrixis seen. There is also mild thickening of glomerular basement membranes. Tubules were within 
the normal limits. The histopathologicsl results illustrated as Figure-2. 
 

Table 1: Effect of OS -1 on the Serum Urea and Serum Creatinine Level 

Treatment Urea (mg/dl) Creatinine (mg/dl) 

Normal control 24.36 ± 4.32 1.38 ± 0.23 
Nephrtitic control 31.13 ± 6.51 5.94 ± 0.50 
OS-1 (100 mg/kg) 28.87 ± 1.38 3.48 ± 0.19 
OS -1 (2000 mg/kg) 24.80 ± 6.51* 1.48 ± 0.15* 

 
n=6. The statistical analysis was carried out using one way ANOVA followed by Dunnett’s multiple comparison 
tests. *P < 0.05, compared to normal control group 
 
DISCUSSION 
In experimental fields, STZ is commonly used as a diabetogenic agent to destroy pancreatic β-cells, resulting in 
the development of type 1 diabetes [12,13]. However, in analyses of renal phenotypes in STZ-induced type 1 
diabetic mice, one potential concern is renal toxicity induced by the administration of STZ. In consideration of 
the increased usage of STZ to treat NETs, a more detailed understanding of the underlying mechanisms of renal 
toxicity by STZ is essential for preventing its adverse effects. Although experimental findings on STZ-induced 
nephrotoxicity have already been reported[14, 15] the underlying molecular mechanisms remain unclear. An 
ethanol extract was fractionated by column chromatography which led to the isolation of several specific 
compounds from the isolated fraction and identification by GC-MS. After performing a GC-MS study of the 
isolated fraction (OS-1), the GC chromatogram revealed four compounds at retention times of 6.65, 7.2, 8.43 and 
8.93 min respectively. Further, the mass spectrum of the compound having RT 6.65 and 7.2 min confirmed the 
structure of ocimene and careen. The compound having RT 8.43 and 8.93 min confirmed the structure of 
cyclohexanol and limonene epoxidase from the mass spectrum. At present, the exact mechanism of action of the 
isolated fraction of OS-1 is not yet known and will be the subject of further studies. 
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a) Mass spectrum of isolated fraction ocimene 

 

 
b) Mass spectrum of carene 
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c) Mass spectrum of cyclohexanol 

 



ACTIVE FRACTION ISOLATED FROM ORTHOSIPHON STAMINEUS LEAF EXTRACT HAS AN ANTI-NEPHRITIC EFFECT IN STZ INDUCED DIABETIC RATS 

9 
 

 
d) Mass spectrum of limonene epoxidase 

 
e) Gas chromatogram of isolated fraction OS-1 

Figure. 1:  (a) Mass spectrum of isolated fraction ocimene; (b) Mass spectrum of isolated fraction carene；(c) 

Mass spectrum of isolated fraction cyclohexanol; (d) Mass spectrum of isolated fraction limonene epoxidase；
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(e) Gas chromatogram of isolated fraction OS-1 
 

Normal control Diabetic control 

OS -1 (100mg/kg) OS – 1 (200mg/kg) 
Figure.2: Histopathological study of Kidney 

 


