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Summary

Anti-diabetic activity of the standardised extract of Indian Hypericum
perforatum L. was investigated on alloxan induced diabetic rats. Indian
Hypericum perforatum (IHp) extract was orally administered (100 and 200
mg/kg) as suspension in 0.3 % carboxy methyl cellulose for 14 days.
Glibenclamide (10 mg/kg/day, p.o.) was used as standard. Blood samples
were collected at day 0 and 14" day (1 hour after last dose) from orbital sinus
and blood glucose was estimated by commercially available kit. IHp treatment
led to significant fall (p<0.01) in elevated blood glucose level. Moreover, IHp
treatment also reverses the weight loss associated with alloxan treatment. The
overall results indicate that IHp possess significant antidiabetic activity.
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Introduction

For a long time, diabetes has been treated with several medicinal plants or their extracts.
Before the discovery of insulin in 1922, the only treatment options for diabetes were those
based on traditional practices [1]. Ethnobotanical knowledge played a particularly
important role in historical diabetes therapies, with over 1200 species of medicinal plants
recognized throughout the world for their ability to treat diabetic indications. Recently,
attention to natural products has increased once again, but there is a need for thoroughly
controlled studies on the effectiveness and potential risks of treatment with such products

[2].

Hypericum perforatum also called as St. John’s wort (SJW) is distributed in Europe, Asia,
North Africa and North America. Indian Hypericum perforatum (IHp) is a rhizomatous
perennial herb growing up to a height of 3 feet distributed in the western Himalayas at
altitudes of 3000-10,500 feet [3]. Hypericum perforatum has been known for a long time
for its putative medicinal properties including wound-healing [4], anti-inflammatory [5, 6],
diuretic, antibiotic and antiviral [7, 8], antidepressant [9-11] and nootropic activity [12].
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Principle constituents reported from SJW include the napthodianthrones hypericin and
pseudohypericin, a broad range of flavonoids, including quercetin, quercitrin,
amentoflavone and hyperin, the phloroglucinols hyperforin and adhyperforin, essential oils
and xanthones [13, 14]. Flavonoids like quercetin have proved antidaibetic potential [15,
16]. Recent report suggests that SJW extract and hyperforin target key mechanisms of
cytokine-induced B-cell injury, thereby improving B-cell function and survival. Therefore,
potentially valuable for the prevention or limitation of B-cell loss in diabetes [17]. Keeping
this background in mind and the fact that SJW had proven efficacy on various neurological
problems like depression, anxiety and memory deficit (which are often associated with
diabetes) it seems pragmatic to evaluate IHp for putative anti-diabetic activity.

Materials and Methods

Animals: Charles foster rats of either sex (body weight: 180 = 10 g) were obtained from
Central Animal House of Institute of Medical Sciences, Banaras Hindu University,
Varanasi. All animals were allowed free access to tap water and pellet diet and maintained
at room temperature in plastic cages.

Drugs and Chemicals: The standardised extract (50% ethanolic extract; standardised for
4.5-5% hyperforin, HPLC) of Indian Hypericum perforatum (IHp) was obtained from
Indian Herbs Research & Supply Co. Ltd., Saharanpur, UP. Alloxan was procured from S
D Fine-Chem, India and glibenclamide was a gift sample from Cipla Pharma, India.

Experimental Method: Diabetes was induced chemically by alloxan. Rats were injected
120 mg/kg body weight alloxan intra-peritonially after overnight fasting. These animals
were kept for a week to stabilize the diabetic condition. Animals showing fasting blood
glucose levels more than 200 mg/dl were considered as diabetic [18-20] and used for the
study. Animals were divided into five groups, each containing six rats as Group I (normal
control), Group II (diabetic control), Group III (diabetic rats treated with glibenclamide, 10
mg/kg/day, p.o.), Group IV (diabetic rats treated with [Hp 100 mg/kg/day, p.o.) and Group
V (diabetic rats treated with IHp 200 mg/kg/day, p.o.).

IHp extract was orally administered as suspension in 0.3 % carboxy methyl cellulose
(CMC) for 14 days. Animals of Group I & II were given equal volume of vehicle (0.3%
CMC suspension). Blood samples were collected at 0 and 14" day (1 hour after last dose)
from orbital sinus and blood glucose was estimated by commercially available kit (Span
Diagnostics Ltd., Surat, India). Body weight of rats was measured before and after the
treatment.

Statistical analysis

All the values of the experimental results were expressed as mean + Standard Error of
Mean (SEM). Statistical analyses were performed by one way analysis of variance
(ANOVA) followed by Dunnett Multiple Comparisons Test. Student’s #-test was used for
comparison within the same group before and after treatment. GraphPad InStat (version
3.06) software was used for all statistical analyses.
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Results

Effect on blood glucose: The fasting blood glucose levels of diabetic control rats (Group
IT) were significantly higher than those of normal control rats (Group I). There was a
significant fall in blood glucose level (p<0.01, compared to diabetic control) in both IHp
treated groups (100 mg/kg as well as 200 mg/kg, p.o.). In the untreated animals (Group II),
blood glucose levels did not change significantly throughout the study period (Table-1).
There was significant (p<0.05 and p<0.001) fall in blood glucose level in IHp (200 mg/kg)
and glibenclamide treated rats (Figure-1).

Effect on body weight: There was a significant loss in body weight in diabetic control
animals (Group II). Alloxan induced body weight loss was reversed significantly by
glibenclamide 10 mg/kg (p<0.01) and IHp 200 mg/kg (p<0.001), whereas IHp (100 mg/kg)
has not shown such effect significantly (Table-1).

Table-1: Effect of IHp treatment on blood glucose level and body weight

Group Fasting blood glucose level (mg/dl) Body weight (g)

0 day 14" day 0 day 14" day
Normal control 7795+ 4.4 78.53+3.4 177 £1.87 186 +£1.82
Diabetic control 226.12 +23.88 294.04 +£11.66 178.8+1.92 168.6 £ 2.6#
Diabetic + 257.55 +28.09 103.5 £ 8.52%%* 177.4 +£2.56 183.2+2.92%+
glibenclamide
Diabetic + 236.25 +16.05 192.0 £10.14%** 175.8 £2.46 177.6 = 1.80
IHp 100
Diabetic + 260.33 +£27.62 180.4 £9.33%* 180 + 3.08 187.2+2.37%+
IHp 200

Values are means = SEM (n=6)
** = p<0.01, compared to diabetic control
# = p<0.001, compared to normal control

T+ =p<0.01, 71 = p<0.001, compared to diabetic control
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Figure-1: Intra-group comparison of blood glucose level before and after treatment
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Values are means = SEM (n=6); * = p<0.05, *** = p<0.001

Discussion

The present study was undertaken to study the antidiabetic activity of IHp in rats in order to
scientifically validate IHp in the treatment of diabetes.

Administration of alloxan (120 mg/kg, i.p.) led to about 3-fold elevation of fasting blood
glucose levels, which was maintained over a period of 3 weeks. Two weeks of daily
treatment with IHp caused a significant fall in elevated blood glucose levels. Vehicle
control animals were found to be stable in their body weight but diabetic rats showed
significant reduction in body weight on 14™ day (Table-1).

It is well established that alloxan administration to experimental rats selectively causes
pancreatic B cell-membrane disruption and cytotoxicity after its intracellular accumulation
[21]. The antihyperglycemic activity caused by glibenclamide in alloxan-induced diabetic
rats is an indication of the presence of some f cells, as glibenclamide is known to stimulate
insulin secretion from P cells. The standardised extract of IHp (50% ethanolic extract;
standardised for 4.5-5% hyperforin, HPLC) may have stimulating effect on the remnant 3
cells. Increased peripheral utilization of glucose may also be the likely mechanism of blood
glucose lowering effect of [Hp extract.
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In a recent in vitro study, hyperforin was shown to have protective effect against cytokines
induced pancreatic B cell damage in INS-1E B cell line [17], claiming potentially valuable
for prevention or limitation of 3 cell loss in diabetes. Hyperforin was shown to inhibit the
cytokines induced activation of nuclear-factor-kappa B (NF-kB), signal-transducer-and-
activator-of-transcription-1 (STAT-1) and inducible nitric-oxide-synthase (iNOS) [17].
However, no in vivo study has been reported so far for antidiabetic action of hyperforin or
hyperforin enriched standardised extract as we have used in the study.

Conclusion

We report for the first time in vivo anti-diabetic activity of standardised extract of Indian
Hypericum perforatum which might be potentially valuable for the treatment of diabetes.
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