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Abstract: Problem statement: Interaction between herbs and drugs may increasgeorease the
pharmacological or toxicological effects of eithemmponent. Herb traditionally used to decrease
glucose concentrations in diabetes could theotbticprecipitate hypoglycaemia if taken in
combination with conventional drug&pproach: The present study was undertaken to determine the
interaction of Glibenclamide, a Sulphonylurea wittigonella foenum-graecum seed extract, an herbal
drug widely used as a antidiabetic agent. The pheoalynamic interaction was evaluated in
streptozotocin induced diabetic rats. Glibenclami@e given orally in two different doses of 0.2%an
0.50 mg kg Trigonella seed extract was administered at @ @és20 mL kg@". The blood glucose
estimation was carried outResults: Both glibenclamide and Trigonella seed extract wath
hypoglycemic effect. The hypoglycemic effect observwith combination of glibenclamide and
Trigonella seed extract was significantly more thatiher of drug given aloneConclusion: It is
concluded that Trigonella seed extract shows systargeffect with glibenclamide. This could be
important in reducing the dose of glibenclamideathieve enhanced therapeutic effect with minimum
adverse effect.
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INTRODUCTION It is also one of the most prevalent (the estichate
lifetime risk of developing diabetes for individadorn
Diabetes Mellitus (DM) is a major chronic life- in 2000 is 32.8% for males and 38.5% for females) a
threatening disorder, in which homeostasis 0fcostly chronic diseases, which significantly recutie
carbohydrate and lipid metabolism is improperly expectancy. In the year 2000, the total number of
regulated by the pancreatic hormone, insulin; &8l eople with DM was 151 milliorand the number is
in an increased blood glucose level. DM is a sa&riou projected to increase by 46% to reach 221 millign b

metabolic disease hat has iXSiggZﬁi”toi{”&%‘;m:; the year 2010 and 300 million in 2025 Al-Shaetsal.
- y b y . (2007). Most of these cases will be type 2 diahetes

well as on the health care system Sanddiedi. (2009). hich | ¢ I ated with dent
The condition affects the metabolism of carbohyekat which 1S strongly —associated  wi a secentary
fat, water and electrolytes leading to structuterges lfestyle and high  calorie-nutrition and obesity
in a range of cells especially those of the vascula(Zimmetetal., 2001; 2003). ,

system, subsequently leading to long term comjiicat This presents a moving therapeutic target that
of diabetes (Kinget al., 1998; Amoset al., 1997; requires a range of different agents to address the

Zimmet, 2000; Kumar and Clark, 2002: Wikt al., different features of the disease at differentessagf its
2004). On the basis of laboratory findings, WHO haghatural history. Although biomedical science has
defined DM as a fasting venous plasma glucosénrevealed substantially the pathologically proesss
concentration greater than 7.8 m mol/lt (140 mg'dar  involved in causing/fostering diabetes and hasgesi
greater than 11.1 m mol/lt (200 mgd). two hours after therapeutic agents with a range of action to fight
carbohydrate meal or two hour after an oral ingestif ~ hyperglycemia, the efficacy of these therapeutienésg
the equivalent of 75 g glucose, even if the fastingS compromised in several ways. Individual agemts a
condition is normal (Grossman and Messerli, 1996).  only on part of the pathogenic process and only to
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partial extent. This may be the reason that eviar ab  activity when taken orally. The hypoglycemic effeft
much advancement in understanding the diseasérigonella seeds and their major alkaloids, tritjore
process and availability of a wide range of theutipe was first described by Fournier and by Nadakarfie
agents, the disease is still progressing. seeds are widely recommended for non insulin
Although several drugs targeted for carbohydratelependent diabetes mellitus patients. Ajabnoor and
hydrolysing enzymes (pseudosaccharides), release @ilmisany reported the hypoglycemic effect of
insulin from pancreatic b-cells (sulphonyl urea), Trigonella foenum graecum seeds on the serum ghucos
glucose utilization (biguanides), insulin sensitize level (Abdel-Barryet al., 1997).
PPARy agonists (glitazones) are in clinical practices th Now a day many people use the antidiabetic herb
growing diabetes market observes a number of clzangeand antidiabetic drug along with and hence therg ma
The glitazones are meant to target the problem obe chance of interaction between them. Thus the
insulin resistance and enhance insulin action at thpresent study was undertaken to evaluate any pessib
cellular level; however, some of these drugs arkeli  pharmacodynamic interaction Trigonella seed extract
to liver toxicity (troglitazone), including a numbef  with oral hypoglycemic agent named glibenclamide.
deaths from hepatic failure (Krische, 2000; GaRQ2
Stern, 1999) and raising the symptoms and rislofact METERIALSAND METHODS
of heart disease leading to heart failure (rogigtine).

Use of Complementary and Alternative Medicinepjant  material:  Trigonella ~ foenum-graecum
(CAM) in the United States has been increasing inFenugreek) seeds were purchased from the local

recent years (Eisenbeegal., 1998). Indeed, the dietary market and identified by the NBRI, Lucknow, Indé.
supplement industry is currently estimated to 8@  youcher specimen no is 97378.

billion industry and according to recent statistiosm
the Food and Drug Administration (FDA), there ate a
least 29,000 dietary supplement products on théehar
Dietary supplements are defined by the Dietar
Supplement and Health Education Act (DSHEA) of
1994 Anon, 1995 and include such products as hgrbal
vitamins, minerals, sports nutrition supplements,Oral administration.
weight management products, specialty supplements

and other oral dosage forms intended to supplement ) ) ,
the diet. Experimental animal: Healthy adult rats of wistar

Hence antidiabetic herbs are also utilizegStrain weighing 110-160 mg were used in the present

frequently and effectively. A multitude of plantawe Study. The animals were housed in clean

been used for the treatment of DM throughout the?olypropylene cages and maintained in a well
world. In fact in many parts of world especia”yp'nor ventilated temperature controlled animal house with

countries, this may be the only form of therapyconstant 12h light\dark schedule. The animals were
available  for  treating diabetic  patients. fed with standard rat pellet diet and clean drigkin
Complementary and alternative medicine involveswater was made available ad libitum.

the use of herbs and other dietary supplements as

alternatives to mainstream Western mEdicalExperimentaI design:

treatment. A recent studies has estimated thatoup Ynquction of diabetes: Rats were fasted overnight
30% of patients with DM use complementary andpefore inducing diabetes with streptozotocin. Thes r
alternative medicine (Ryaet al., 2001). were given an intraperitoneal injection of streptozin

The interaction of herbs with drug is well known. 1 - ; :
; X . ..~ (50 mg kg’) freshly prepared in 0.1M sodium citrate
Herbal drug Interaction can be characte_nzgd etsaen_ buffer. The diabetic state was confirmed 48 h after
Pharmacodynamic (PD) or Pharmacokinetic (PK) in

nature. Pharmacodynamic interaction may occur Whe@treptozotocm injection. Threshold value of fagtin

constituents of herbal product have either synécgis lood glucose Was.take'f‘ as > 200 mg JDI.‘
antagonistic activity in relation to a conventionalg. Control and diabetic rats were weighed matched

Pharmacokinetic interaction result from alteratioh for Pody weight and divided into following group
absorption, distribution, metabolism or eliminatioha ~ consisting five animal each:
conventional drug by an herbal product or other.
Seeds of Trigonella Foenum-graecum L. e Group I-Non diabetic control: Treated with single
(Leguminosae) are known to exhibit hypoglycemic ip injection vehicle
103

Extraction of aqueous plant material: About100 g of
)Powdered Trigonella foenum- graecum seeds were
added in 750 mL of boiling water and macerated well
for 10 min. The 400 mL final filtrate was then ced)
filtered, stored as aqueous extract at 4°C and fmed
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« Group ll-Diabetic Control: Administrated orally test. A value of p<0.05, p<0.01 and p<0.001 were

with equal volume of vehicle alone considered significant.
* Group lll-Diabetic rats administered with extract
of Trigonella foenum graecum seed at a dose of 2 RESULTS

mL 100 g* body weight\ day

X - Themean blood glucose level of animals at various
 Group IVv-Diabetic rats

administered  With e intervals after the oral administration of girextract

Glibenclamide at low dose of 0.25 mgkg and drug extract combinations are shown in TablEhg.

* Group V-Diabetic rats administered with glucose levels were compared to values obtained for
Glibenclamide at high dose of 0.5 mg kg animals given only normal saline (Diabetic control)

e Group VI-Diabetic rats administered with Aqueous extract of Fenugreek seeds showed

Fenugreek extract and low dose of Glibenclamide significant decrease (p<0.05) in blood sugar lewel
e Group Vll-Diabetic rats administered with comparison to diabetic control group. Glibenclamide
Fenugreek extract and high dose of Glibenclamide alone and the combination of extract and glibenadam
caused a steady and significant reduction in the
Blood glucose estimation: Blood sample was glycemia throughout the duration of the monitoring
obtained through puncture tail vein and glucose waperiod as shown in Fig. 1. Table 1 showed that aggsie
estimated on 0, 7, 14, 21 and 28th day by Accu-Ehecextract of Fenugreek seeds significantly incredse t
Glucometer. hypoglycemic effect of half dose of glibenclamideda
its nearby similar to the hypoglycemic effect obéal
Statistical analysis: Result were expressed as mean tby glibenclamide high dose. The maximum
SEM. Statistical analysis was carried out by usinghypoglycemic effect was seen by the high dose of
one way analysis of variance followed by Dunnetglibenclamide with aqueous extract of Fenugreeksee
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Diabetic + FE extract + Glibenclamide low dose
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Fig. 1: Effect of Trigonella seed extract, Glibeamide and Glibenclamide + Trigonella seed extradilood glucose

Table 1: Effect of Trigonella seed extract, Gliblantide and Glibenclamide + Trigonella seed extoacblood glucose
Blood glucose

Groups 0 day 7 day 14 day 21 day 28 day
Non Diabetic 90+3.9 93+4.6 91+2.6 94+3.5 89+2.7
Diabetic 235+2.7 281+3.5 297+4.6 333+4.8 327+5.1
Diabetic + Trigonella seed extract 227+4.6 215+3.2* 168+2.6* 12945.2* 12043.7*
Diabetic + Glibenclamide low dose 229+3.2 203+3.3* 162+3.6* 12143.8* 113+4.1*
Diabetic + Glibenclamide high dose 244332 203+6.2*  159+4 2** 119+4.8** 99+2.3**
Diabetic + Trigonella seed extract + Glibenclanime dose 233+4.6 185+5.8** 13142.8** 110+2.6** 1084**
Diabetic + Trigonella seed extract+ Glibenclamidghidose 233+3.7 17943.8*** 123+3.7%** 98+3.9%** HR2 .9rr*

All values are expressed as m&a8.E.M (n=5). *p<0.05, *p<0.01, ***p<0.001 as epared to diabetic control. One-way ANOVA followed
by Dunnet test
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DISCUSSION agueous extract of Fenugreek seeds with
glibenclamide could provide an opportunity to
Many medicinal plants and pharmaceutical druggeduce the dose of glibenclamide, which may help in
are therapeutic at one dose and toxic at anotheminimizing the adverse effect of glibenclamide as
Interaction between herbs and drugs may increase avell as achieve enhanced therapeutic effect. At the
decrease the pharmacological or toxicological ¢ffe€ = same time proper precaution and care should be
either component. Synergistic therapeutic effecesy m taken to avoid severe hypoglycemia that may occur
complicate the dosing of long term medications,e.g.due to combination of these agents.
herb traditionally used to decrease glucose

concentrations in  diabetes could theoretically CONCLUSION
precipitate hypoglycaemia if taken in combinatioithw
conventional drugs. Furthermore this observed synergistic effect has a

The present study was undertaken to evaluate thgreat clinical implication. A diabetic patients doe
effect of aqueous extract of Fenugreek seeds oplaced on a reduced dose of glibenclamide (Whish al
hypoglycemic activity on hypoglycemic action of implied lower adverse effect) while being encourhge
glibenclamide. The result observed suggest thato consume Trigonella seed extract. The issue of
aqueous extract of Fenugreek seeds when combinedteraction should be seriously considered while a
with glibenclamide enhances the hypoglycemicpatient is combining a potent antidiabetic agend an
activity of latter. herbal remedies. So caution should be taken if any

The combination of high dose of glibenclamide patient is taking antidiabetic drug and herb as thight
(0.5 mg kg") with aqueous extract of Fenugreek seedsause severe hypoglycemia which could lead to coma
shows maximum hypoglycemic activity and the effectand ultimately death.
produced by the combination of glibenclamide (0.25
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