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ABSTRACT

The investigation was carried out to study effects of Curculigo orchioides Gaertn rhizome on blood glucose level.
The antihyperglycemic efficacy of ethanolic extract of the rhizome was evaluated in normal, glucose loaded and
alloxan induced diabetic rats. The extract exhibited significant hypoglycemic activity in all the three animal
models when compared with the control group .The activity was also comparable to that of the effect produced by
a standard antidiabetic agent Glimeperide, 500 ug/kg (p.o). The results also indicated dose dependent effect. The
hypoglycaemia and antihyperglycaemia produced by the extract may be due to increased uptake of glucose at
tissue level or increase in pancreatic B-cell function or due to inhibition of intestinal absorption of glucose. The
study indicated that ethanolic extract is a potential antidiabetic agent and lends scientific support for its use in

folk medicine.
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INTRODUCTION
Diabetes mellitus (DM) is a group of metabolic diseases
characterized by hyperglycemia, hyper

triglyceridaemia and hypercholesterolemia, resulting
from defects in insulin secretion action or both (1, 2).
Regions with greatest potential are Asia and Africa,
where diabetes mellitus (DM) rates could rise to 2-3-
folds than the present rates. Many herbal medicines
have been recommended for the treatment of
diabetes. Plant drugs are frequently considered to be
less toxic and free from side effects than synthetic
ones (3).

Curculigo orchioides Gaertn Family Hypoxidaceae
(Amaryllidaceae) is well known plant in traditional
Indian system of medicine Ayurveda. Found in India in
the sub-tropical Himalayas form Kumaon eastwards and
in the Western Ghats from Konkan southwards. Its
tuberous roots are slightly bitter and mucilaginous and
considered tonic, alternative demulcent, diuretics and
restorative (4). The plant finds mention in Ayurvedic
treatise like ‘Sushruta Samhita’ and ‘Charak Samhita’
as Rasayan or rejuvenator (5). The drug is also useful
as a medical cure for piles, asthma, jaundice,
diarrhoea, colic and gonorrhoea (6). The plant has
been  proven as  hepatoprotective (7, 8)
immunostimulant (9, 10) and antioxidant (11).
Indigenous medical practitioners of Korwa and Khasi
hills in M.P. use Kali musli (C. orchioides) in asthma,
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jaundice and male sterility (12). Tuberous roots are
used as tonic for strength, vigour, vitality and find use
in several restorative and aphrodisiac formulations in
the Ayurvedic system of medicine (13).

C. orchioides chiefly contains carbohydrates (14),
alkaloids, glycoside, saponins and sterols (15).
Curculignin B-C, Curculigosaponin-F has also been
isolated from C. orchioides. The medicinal property of
the herb has been mainly attributed to curculigosides
and curculigosaponins (16). In Unani system it is used
for treating diabetes.(17)

Although acclaimed traditionally as antidiabetic there
are no scientific studies regarding the effect of C.
orchioides on blood glucose level. In the present
investigation, the antidiabetic activity of ethanolic
extract of C. orchioides rhizome is being reported
MATERIALS AND METHODS

Animals

Albino rats (druckery strain) of either sex weighing
120-150 g were fed on standard diet and water ad
libitum. The animals were housed at room
temperature (24t 2 ° C) on a reversed day-night cycle
(06:00 hrs to 18:00 hrs.). The animals described as
fasted were derived of food for 16 h.

Plant Material

Rhizomes of Curculigo orchioides Gaertn were
collected at Sagar M.P. (India) and taxonomically
identified at the Department of Botany, Dr H. S. Gour
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University, Sagar. A voucher specimen of the same has
been made and deposited (No. NSC-CO-2005) at
departmental herbarium.

Chemical preparation

Glimeperide was obtained as gift sample from Sun
Pharma, Mumbai. 0.005 % suspension of Glimeperide
was also made with 0.2% acacia. The glucose oxidase
kit used was that of Techo Diagnostic Placentia. Gum
acacia was purchased from CDH. All the animal
experimentations were carried after prior permission
from the institutional ethical committee of the Dr.
H.S. Gour University, Sagar (M.P.) India.

Preparation of extract

The powdered dried rhizomes were defatted by
extraction with petroleum ether (60-80 °C). The
defatted plant material was then extracted with
ethanol (95%), and dried under vacuum (4.08 % w/w).
A suspension of ethanolic extract was prepared using
0.2% gum acacia to give 1 % suspension .Ethanolic
extract up to10 gm/kg is as nontoxic (9). We used 100
mg /kg and 200 mg/kg for evaluating the antidiabetic
activity.

Method

Effect of alcoholic extracts in normoglycaemics and
glucose tolerance in rats.

Fasted rats were divided into five groups of six rats
each. Group | serves as normal control. Group Il
(Extract treated) received 100mg/kg (p.o) extract of
plant. Group Il (glucose control) received distilled
water. (p.o). Group IV and Group V received 100mg/kg
(p.o) extract of plant and Glimeperide 500 ug/kg (p.o).
After 30 min of extract and standard drug
administration, the rats of all groups (lll, IV, V) were
orally treated with 2g/kg of glucose.

Blood samples were collected from retro orbital plexus
at 30 and 90 min after glucose loading. Serum was
separated by centrifuge the blood at 2000 rpm for 15
minutes and serum glucose level was determined by
Glucose oxidase Method (Kit Techo Diagnostic) (Table
1).

Effect of C. orchioides extracts on alloxan-induced
hyperglycemia.

Hyperglycemia was induced by a single i.p injection of
120 mg/kg of alloxan monohydrate in sterile saline.
After 5 days of alloxan injection, the diabetic rats
(glucose level>350 mg/dl) were separated (18) and
divided into four groups of six animals each. Group |
served as diabetic control and was given distilled
water .Groups lI-Ill were treated orally with ethanolic
extracts at a dose of 100mg/kg and 200 mg/kg, and
group IV received standard drug Glimeperide 500 pg/kg
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(p-0). Blood samples were collected from retro orbital
plexus at zero time (before receiving the extract,
Glimeperide) and 1and 3 h following the treatment.
Serum was separated by centrifuge the blood at 2000
rpm for 15 minutes and serum glucose level was
determined by Glucose oxidase Method (Kit Techo
Diagnostic) (Table 2).

Statistical analysis

Results are expressed as Mean = S.E.M. The
significance of the data was evaluated using Student’s
t- test and were considered significant statistically
significant when P<0.05. The statistical analysis was
carried out using Instat 2.1 software.

RESULTS AND DISCUSSION

In the present study, the hypoglycemic activity of
crude extract from Curculigo orchioides rhizomes was
evaluated in normal, normalhyperglycemic and
alloxan-induced diabetic rats. The effect of Curculigo
orchioides extract on glucose tolerance and normal rat
are summarized in table 1, the treatment of normal
rats with ethanolic extract and Glimeperide, a known
hypoglycemic drug, resulted from a significant
decrease (P < 0.001) in blood glucose levels 90 min
after oral drug administration when compared with
initial level and control. The maximum Glucose
tolerance was observed at the 30" min for ethanolic
extract.

The blood glucose levels of diabetic rats treated with
ethanolic extract at doses of 100 and 200 mg/kg
showed significant differences at 1 and 3 h from initial
levels (P <0.001) (Table 2). The doses of the crude
extract produced the maximum glucose lowering (19
and 16%, respectively) in diabetic rats serum and, with
the higher dose, a significant time-dependent
hypoglycemic effect was shown throughout the period
studied.

Based on the result of this study we conclude that the
ethanolic extract of Curculigo orchioides rhizomes,
given orally at a dose of 100 mg/kg b.w., possesses
significant hypoglycemic in both normal and glucose
loaded rat. Also in diabetic induced rats significantly.
Its is generally consider that alloxan treatment causes
permanents destruction of B-cells (18). The free
radical scavenging potential could also help in reducing
the known complication of diabetes mellitus (19).

As Venukumar and Latha (2002) reported the
antioxidant activity of Curculigo orchioides. Thus, the
observed antidiabetic effects may be at least partly
due to its anti-oxidant activity. Literature review show
that some flavonoids and saponins isolated from
medicinal plants significantly reduce the blood glucose
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Table 1. Hypoglycaemic activity of Ethanolic extract of C.orchioides Gaertn.

Groups Treatment Plasma glucose level (mg/dl)
(po) 0 min 30 min 90 min
I Control 75.7240.49 75.24+0.45 75.1240.50
(Distilled water)
I Extract (100 mg/kg) 73.86%1.22 61.75%£1.09 * 58.5840.83*
I Glucose (2g/kg) 79.62+1.82 162.5£1.18 134.52+1.67
v Glucose + Extract 75.51£0.49 131.56%1.35* 114.9+1.62*
\% Standard 74.84+0.92 120.11£2.19* 101.91+1.46%*
(500 pg/kg)+Glucose

Values (mg/100ml) are mean *S.E.M. (n=6), determined at different time (Min) after treatment
A statistically significant difference of the value when compared with the zero time (*p < 0.001).

Table2. Effect of Ethanolic extract of C .orchioides on alloxan —induced diabetic rats.

Plasma glucose level (mg/dl)

Basal value

1h

3h

Group Treatment
p.o.
I Control(distilled water)
I EtOh Extract(100 mg/kg)
I EtOh Extract(200 mg/kg)
v Standard drug Glimeperide
(500 pg/ke)

388.54+14.12

378.46£13.68
382.48£16.58
378.58%£12.48

379.35%£13.34

350.78+12.88*
342.92+14.38%*
338.22+£16.92*

377.57£12.78

320.36£16.78*
310.64£12.66*
308.18+15.46*

Values (mg/100ml) are mean #S.E.M. (n=6), determined at different time (hour) after treatment
A statistically significant difference of the value when compared with the zero time (*p < 0.001).

levels.(21-26)
Flavonoids Glycosides stimulates the secretion of
insulin in B-cells of Pancreas (27). In glucose-loaded
animals, it is possible that the extract may act by
Potentiation the pancreatic secretion or increasing
glucose uptake. On the basis of above evidence it is
possible that the presence of glycosides and tannins
are responsible for their activity. In conclusion, the
ethanolic extracts of rhizome of Curculigo orchioides
possess a hypoglycemic agent. However, chemical and
pharmacological investigations are necessary to
identify the latter and to confirm its mechanism of
action and its antidiabetic potential.

REFERENCES

1. P. Georg and B. Ludvik. Lipids and Diabetes. J.Clin
B.Card. 3: 159-162 (2000).

2. B. Nyholm, N. Porksen, C. B. Juhl, C.H. Gravholt,
P.C. Butler, J. Weeke, J.D. Veldhuis, S. Pincus and
0. Schmitz. Assessment of insulin secretion in
relatives of patients with type 2 (non-insulin-
dependent) diabetes mellitus: evidence of early
beta-cell dysfunction. Metabolism. 49: 896-905
(2000).

3. A. Eidi, M. Eidi and E.E. Smaeili. Antidiabetic
effect of garlic (Allium sativum L.) in normal and
streptozotocin-induced diabetic rats.
Phytomedicine. 13: 624-629 (2006).

Phcog Mag. Vol 3, Issue 12, Oct-Dec, 2007

4.

10.

11.

R.N. Chopra, S.L. Nayar, I.C. Chopra. Glossary
of Indian Medicinal Plants. Council of
Industrial and Scientific Research, New Delhi,
pp. 84 (1986).

K.C. Chunekar, C.L. Yadav. Medicinal plants of
Sushruta Samhita,Vol.1.Vedam ebooks pvt
Ltd, New Delhi, pp. 201. (2005).

K.R.Kirtikar, B.D. Basu. Indian Medicinal
Plant, 2"Edn, Vol. 2. Prabasi press, Calcutta,
India, pp. 2469 . (1987).

K.S. Rao and S.H. Mishra. Studies of Curculigo
orchioides Gaertn for anti-inflammatory and
hepatoprotective activities. [Indian Drugs.
33(11). 20-25 (1996).

K.S. Rao and S.H. Mishra. Effect of rhizomes
of Curculigo orchioides Gaertn. On drug
induced hepatoxicity. Indian Drugs. 33(9):
458-461 (1996).

A.R. Bafna, and S.H. Mishra.
Immunostimulatory effect of methanol extract
of Curculigo orchioides on immunosuppressed
mice. J. Ethnopharmacol. 104: 1-4 (2006).

V. Lakshmi, K.Pandey, A.Puri, R.P.Saxena,
K.C.Saxena. Immunostimulant principles from
Curculigo  orchioides.  J.Ethnopharmacol.
89:181-184 ( 2003).

M.R. Venukumar, and M.S. Latha. Antioxidant
activity of Curculigo orchioides in carbon

238



Pharmacognosy Magazine
ISSN: 0973-1296

12.

13.

14.

15.

16.

17.

18.

19.

20.

tetrachloride induced hepatopathy in rats.
Indian  J.Clinical.Biochem. 17(2): 80-87
(2002).

H.R. Bajpai and M. Mishra. Indigenous medical
practices of Hill Korwas of Madhya Pradesh.
J.Human. Ecology. 9(3):295 (1998)

S.S. Suri, D.K. Arora, R. Sharma, and K.G.
Ramawat. Rapid micropropagation through
direct somatic embryogensis and bulbil
formation from leaf explants in C. orchioides.
Indian J.Exp.Biol. 36:1130-1135 (1998).
R.D.Tiwari, and G. Misra. Structural studies of
the Constituent of the Rhizome of Curculigo
orchioides.Plant medica. 29 :291-294 (1976).
R.V.K. Rao, N. Ali, and M.N. Reddy.
Occurrence of both Sapogenin and alkaloid
Lycorine in Curculigo orchioides.
Indian.J.Pharma. Sci. 40(3):104-105 ( 1978).
J.P. Xu, R.S.Xu, X.Y.Li,. Cycloartane type
sapogenins and their glycosides from Curculigo
orchioides. Phytochemistry. 31 :2455-2458 (
1992).

J.A. Parrotta. Healing Plants of peninsular
India, Cabi Publishing, Newyork, pp58-59
(2001).

S.Venkatesh, G.Dayanand. Reddy, B. Madhava,
M. Ramesh, Appa.A.V.N. Rao,
Antihyperglycemic  activity of Caralluma
attenuata. Fitoterpia. 74:274-279 (2003).

S. Hemalatha, A.K. Wahi, P.N. Singh, J.P.N.
Chansouria.  Hypoglycemic activity  of
Withania coagulans Dunal in streptozotocin
induced diabetic rats. J.Ethnopharmacol. 93:
261-264 (2004).

M. Diatewa, C.A. Samba, T.C.H. Assah, A.A.
Abena. Hypoglycemic and antihyperglycemic
effects of diethyl ether fraction isolated from
the aqueous extract of the leaves of
Cogniauxia podoleana Baillon in normal and
alloxan-induced diabetic rats.
J.Ethnopharmacol. 92 : 229-232 (2004).

Phcog Mag. Vol 3, Issue 12, Oct-Dec, 2007

21.

22.

23.

24.

25.

26.

27.

PHCOG MAG.
An official Publication of Phcog.Net

I.A. Abdel-Hassan, J.A. Abdel-Barry, S. Tariq
Mohammeda. The  hypoglycaemic  and
antihyperglycaemic  effect of  Citrullus
colocynthis fruit aqueous extract in normal
and alloxan diabetic rabbits.
J.Ethnopharmacol.71: 325-330 (2000).

S. Cherian, R.V. Kumar, K.T. Augusti, J.R.
Kidwai.. Antidiabetic effect of a glycoside of
pelargonidin isolated from the bark of Ficus
bengalensis Linn. Indian.J Biochem. Biophys.
27:380-382 (1992).

M.M. Iwu, C.0O. Okunji, G.O. Ohiaeri, P.
Akah, D. Corley, M.S. Tempesta..
Hypoglycaemic activity of dioscoretine from
tubers of Dioscorea dumetorum in normal
and alloxan diabetic rabbits. Planta.Med.56:
264-267( 1990).

M. Nakashima, I. Kimura, M. Kimura, H.
Matsuura. Isolation of pseudoprototimosaponin
A Il from rhizomes of Anemarrhena

asphodeloides and its hypoglycemic activity in
streptozotocin-induced diabetic mice. J.Nat
Prod. 56: 345- 350 ( 1993).

P.R. Petit, Y.D. Sauvaire, D.M. Hillaire-Buys,
O.M. Leconte, Y.G. Baissac, G.R. Ponsin, G.R.
Ribes. Steroid saponins from fenugreek seeds:
extraction, purification, and pharmacological
investigation of feeding behavior and plasma
cholesterol. Steroid. 60: 674-680 (1995).

R.M. Perez, , H. Cervantes, M.A. Zavala, J.
Sanchez, S. Perez, C. Perez. Isolation and
hypoglycemic activity of 5,7,3_-trihydroxy-3,6,

4_-trimethoxyflavone from Brickellia
veronicaefolia. = Phytomedicine. 7: 25-29
(2000).

C.S.T. Hii and S.L. Howell. Effects of
flavonoids on insulin secretion and '°Ca®*
handling in rat islets of Langerhans.
J.Endocrinolo. 107: 1 - 8 (1985).

239



