European Scientific Journal

December edition vol.8, No.30

ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431

HYPOGLYCEMIC EFFECT OF TRIGONELLINE ISOLATED
FROM IRAQI FENUGREEK SEEDS IN NORMAL AND
ALLOXAN-DIABETIC RABBITS

Ekbal Al-Khateeb
Pharmaceutical Pharmacy department, Faculty of Pharmacy & Medical Sciences, Al-Ahliyya
Amman University

Salim A. Hamadi
Pharmacy department, College of Pharmacy, Petra University

Adeeb A.N. Al-Hakeemi
May Abu-Taha
Pharmaceutical Pharmacy department, Faculty of Pharmacy & Medical Sciences, Al-Ahliyya
Amman University

Naseer Al-Rawi
Clinical Pharmacy department, College of Pharmacy, Jordan University of Science and
Technology

Abstract
Fenugreek (trigonella foenum graecum) is one of the most widely used medicinal plants in
folk medicine. It is known to have a diuretic, cardio tonic, hypotensive, hypoglycemic and
hypolipidemic effect. This study was designed to evaluate the hypoglycemic effect of
Trigonelline isolated from Iraqi fenugreek seeds in normal and alloxan –diabetic rabbits.
Sixty male adult albino rabbits were used in this study. They were divided randomly into two
main groups, a non-diabetic group (group A) and a diabetic group (group B). The two groups
were further subdivided into subgroups, A1 - A4 and B1 – B5. Group A1 & B1 were control.
Group A2 & B2, A3 , B3 and A4 & B4 were received orally 10mg/12hrs isolated pure
trigonelline, 10mg/12 hrs standard Trigonelline and 7.7ml/12hrs ethanol extract of the
fenugreek seeds respectively, while group B5 received insulin.
The data revealed that the isolated pure trigonelline exhibited a significant (P < 0.05)
hypoglycemic effect in normal and diabetic rabbits, but its effect is more profound in diabetic
groups. Isolated pure trigonelline reduces blood glucose level by 21.3% in the non-diabetic
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group and 27.53% in the diabetic group. The result of this study also indicated that the
hypoglycemic effect of ethanol extract of fenugreek seeds and that of isolated pure
trigonelline was not significant (P >0.05 ).
In conclusion, based on the result of this study, trigonelline at a dose of 10mg/12hrs has a
significant hypoglycemic effect in both normal and diabetic rabbits. It is preferred to use
trigonelline to avoid the possible adverse reactions which may appear due to the multicomponents of the ethanol extract of the fenugreek seeds.
Keywords: Trigonella foenum graecum seeds, isolated trigonelline alkaoids, alloxan rabbit
Introduction
Seeds of fenugreek (trigonella foenum graecum) have a wide range of non-therapeutic
uses. It is used as a natural source of food flavoring (1). Fenugreek is one of the most
medicinal plants which is widely used in folk medicine. It has a diuretic, uterine & cardio
tonic, hypotensive, hypolipidemic, hypoglycemic, hyperinsulinemic, antidiabetic effects,
antinociceptive and anti-inflammatory (1-4). Type II diabetes is a disease characterized by
chronic hyperglycaemia and oxidative stress (5). Trigonella foenum-graecum Linn.
(Leguminosae) has been extensively used as a source of antidiabetic compound, from its
seeds, leaves and extracts in different model systems (6). The chemical constituents of TSP
include volatile oils, alkaloids, saponins, sapogenins, flavonoids and mucilage (6). The
antidiabetic effect of fenugreek has been the subject of different articles; many studies have
been shown that many substances in the seeds possess hypoglycemic effects (1,5-7, 10, 11).
This study was designed to evaluate the hypoglycemic effect of trigonelline, the major
alkaloid, isolated from the seeds of Iraqi fenugreek in normal and alloxan-diabetic rabbits
Experiment
A- Materials:
Trigonelline was isolated from Iraqi fenugreek seeds according to the method of
Suhad et al. The ethanol extract of fenugreek seeds was prepared by reflex the defatted
fenugreek seeds for two hours (12). Standard trigonelline was purchased from fluka chemical.
Glucose Kit was obtained from lab kit (Spain)
B- Animal study:
Fifty three male adult albino rabbits were used in this study and divided randomly into
two main groups, a non-diabetic group (group A) (N=24). The other 29 rabbits were made
diabetic by a single intraperitonial injection of 75mg/kg of alloxan monohydrate at weekly
intervals following 12 h fasting (13, 19) and assigned as diabetic group (group B); diabetes
was confirmed by the presence of glucosuria and hyperglycemia. The two groups were further
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subdivided into subgroups, A1 – A4 and B1 – B5. Groups A1 & B1 were control and
received distilled water. Groups A2 & B2, A3 & B3, and A4 & B4 were orally received
10mg/12 hours isolated trigonelline, 10mg/12 hours standard trigonelline and 7.7ml/12 hours
ethanol extract of the fenugreek seeds respectively as shown in figure 1. Group B5 received
insulin as insulin zinc suspension [Monotard®] which was administered at a dose of 10 IU/day
subcutaneously (14). Treatment duration in all groups was for four weeks.
Fasting blood samples were collected from the middle ear artery at zero time (just
before starting the treatment) and after 7, 14, and 28 days. Xylol was used to facilitate blood
sampling. Blood samples were placed into plastic tubes without heparin for centrifugation and
the serum was separated. Serum samples were stored at -20C until the analysis were
performed.
C- Dosing & dosage regimen:
In most clinical studies, the mean dose of fenugreek seeds used was 15gm of seeds or
seeds powder per day (15), therefore the dose of trigonelline and the ethanol extract of the
seeds has been selected to be equivalent to 15gm of seeds powder. It was 20mg of trigonelline
and 15.4ml of the ethanol extract per day. Further more, trigonelline was given in four
different doses (1, 3, 5, and 10mg/12hrs) to 20 normal rabbits. It was noticed that 10mg gave
the best hypoglycemic effect which lasted for more than 9 hours as shown in figure 1.
Therefore, trigonelline was given at a dose of 10mg/12hrs and the ethanol extract was given at
a dose of 7.7ml/12hrs.
Serum glucose was determined using lab kit for glucose, according to the method of
Barham & Trindoer (16). Glucose was determined after enzymatic oxidation of glucose by
glucose oxidase to form hydrogen peroxide and gluconate. Hydrogen peroxide then reacts
with phenol and 4-aminophenazone in the presence of peroxidase to form quinoimine. The
absorbance at 505nm was determined against blank reagent and the results were expressed as
mg/dl, based on standard glucose solution treated in the same manner.
Results and discussion:
Results of 10mg of trigonelline exhibited a significant hypoglycemic effect (P< 0.05)
which lasted for 9 hours as shown in figure 1. The results differ from those obtained by Shani
et al (17) who stated that trigonelline has a mild and transient hypoglycemic effect.
In normal rabbits (group A), after four weeks of treatment, the isolated trigonelline
(I.T.), standard trigonelline (S.T.), and ethanol extract (E.E.) of fenugreek seed significantly
reduced serum glucose (P<0.05) when compared with the pretreatment values as illustrated in
table 1. The percent reduction in serum glucose level was 22.34%, 21.03% and 27.55% (table
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2) for isolated trigonelline, standard trigonelline and ethanol extract respectively as shown in
figure 2. There is a non-significant difference among the effect of the three types of treatment.
In diabetic rabbits (group B), after one month of the alloxan treatment, fasting blood
glucose level was significantly elevated (P<0.05) from the pretreatment values which agreed
with those described by Bell et al (18). All types of treatment (isolated trigonelline, standard
trigonelline, and ethanol extract) significantly (P<0.05) reduced blood glucose level from the
first week as shown in table 3. After four weeks, the percent reduction in blood glucose was
27.05%, 27.53% and 32.61% (table 4) for isolated trigonelline, standard trigonelline, and
ethanol extract respectively (figure 3). Although there is a non-significant difference between
hypoglycemic effect of isolated trigonelline & standard trigonelline (P>0.05), there is a
significant difference (P<0.005) between the effect of ethanol extract and both isolated
trigonelline & standard trigonelline.
The results of this study revealed that isolated trigonelline from Iraqi fenugreek seeds
exhibited a significant hypoglycemic effect in normal and diabetic rabbits but its effect was
more profound in the diabetic group. It reduces blood glucose by 22.34% in the non-diabetic
and 27.53% in the diabetic group.
The hypoglycemic effects of ethanol extract of the seeds was more potent than that of
Isolated trigonelline which may be due to synergistic effect of many hypoglycemic substances
present in the extract like nicotinic acid, Fenugreekine, coumarine, minerals and fibers.
Despite the beneficial effect of these substances in the extract, they may carry the risk of
possible adverse reaction. Therefore, isolated trigonelline may be preferred to be used as
hypoglycemic agent.

Conclusion
In the present study it was observed that trigonella possess significant blood sugar
lowering activity in alloxan-induced diabetic rabbit. The hypoglycemic activity of isolated
trigonelline was compared with standard trigonelline, ethanol extract and insulin.
In conclusion, isolated trigonelline at a dose of 10mg/12hrs has a promising
hypoglycemic effect in diabetic rabbits.
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Figure (1): Effect of 1mg, 3mg, 5mg and 10mg of the isolated trigonelline on blood glucose in normal
rabbits after 1hour of each dose.

Table (1): Effect of I.T. [10mg/12hr p.o.], S.T. [10mg/12hr p.o.] and E.E. of fenugreek seeds [7.7ml/12hr
p.o.] on blood glucose conc. [mg/dl] in normal rabbits during four weeks.

Anima
l
Group

Serum glucose conc.[mg/dl]
mean±SEM
Zero
time

1st
week

2nd
week

3rd week

4th
week

A1
A2

95 ± 7

104 ± 7

97 ± 5

97 ± 7

93 ± 8

94 ± 6

77 ± 6

75* ± 7

75* ± 9

73* ± 8

A3

108 ± 8

93* ± 8

91* ± 9

89* ± 9

85* ± 6

A4

98 ± 3

77* ± 8

77* ± 10 75* ± 8

71* ± 5

SEM: standard error of the mean.
*

: significant difference with respect to pretreatment. [p<0.05].

Table (2): Percent of reduction in blood glucose in normal rabbits during four weeks treatment with I.T.
[10mg/12hr p.o.], S.T. [10mg/12hr p.o.] and E.E. of fenugreek seeds [7.7ml/12hr p.o.].

Anim
al
Grou
p

Percent of reduction in serum glucose
Zero
time

1st
week

2nd
week

3rd
week

4th
week

A1
A2

0

0

0

0

0

0

18.09

20.21

20.21

22.34

A3

0

13.89

15.74

17.59

21.30

A4

0

21.43

21.43

23.47

27.55
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Percent of serum glucose in normal rabbits
A1
A2
A3
A4

Figure (2): Percent of serum glucose in normal rabbits after four weeks treatment

Where: A1: control.
A2: received I.T.
A3: received S.T.
A4: received E.E.
Percent of serum glucose in diabetic rabbits
B1
B2
B3
B4
B5

Figure (3): Percent of serum glucose in diabetic rabbits after four weeks treatment

Where: B1: control.
B2: received I.T.
B3: received S.T.
B4: received E.E.
B5: received insulin.
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Table (3): Effect of I.T. [10mg/12hr p.o.], S.T. [10mg/12hr p.o.], E.E. of fenugreek seeds [7.7ml/12hr p.o.]
and insulin [10 IU/day s.c.] on blood glucose conc. [mg/dl] in diabetic rabbits during four weeks.

Animal
Group

Serum glucose conc.[mg/dl]
mean ± SEM
Zero time

1st week

2nd week

3rd week

4th week

B1

368● ± 21

386 ± 17

385 ± 17

403 ± 22

413 ± 21

B2

436● ± 22

339* ± 8

328* ± 20

320* ± 20

318* ± 21

302* ± 8

292* ± 22

281*± 19

279* ± 15

●

B3

385 ± 24
●

B4

463 ± 16

321* ± 18

316* ± 24

309* ± 15

312►* ± 14

B5

365● ± 29

197* ± 19

214* ± 21

186* ± 22

189*‡ ± 24

SEM:- standard error of the mean.
*

:- significant difference with respect to pretreatment [p<0.05].

‡

:- significant difference between B5 and B1, B2, B3 and B4 [p < 0.05]..

●
►

:- significant difference with respect to non-diabetic rabbits [P<0.05].
:- significant difference between B4 & B1, B2 and B3 [P<0.05].

Table (4): Percent of reduction in blood glucose conc. in diabetic rabbits during four weeks treatment with
the I.T. [10mg/12hr p.o.], S.T. [10mg/12hr p.o.], E.E. of fenugreek seeds [7.7ml/12hr p.o.] and
insulin [10 IU/day s.c.].

Animal
Group

Percent of reduction in serum glucose
Zero time

1st week

2nd week

3rd week

4th
week

B1

0

0

0

0

0

B2

0

22.25

24.77

26.61

27.06

B3

0

21.56

24.16

27.01

27.53

B4

0

30.67

31.75

33.26

32.61

B5

0

46.03

41.37

49.04

48.22

22

European Scientific Journal

December edition vol.8, No.30

ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431

References:
Kumar P, Kale RK, Baquer NZ, Antihyperglycemic and protective effects of Trigonella
foenum graecum seed powder on biochemical alterations in alloxan diabetic rats. Eur Rev
Med Pharmacol Sci. 2012 Jul;16 Suppl 3:18-27
Baquer NZ, Kumar P, Taha A, Kale RK, Cowsik SM, McLean P, Metabolic and molecular
action of Trigonella foenum-graecum (fenugreek) and trace metals in experimental diabetic
tissues. J Biosci. 2011 Jun;36(2):383-96. Review
Newall, C.A ; Anderson, L.A and Phillipson, J.D. Herbal medicine, a guider for health care
professional. London, the pharmaceutical press, p 117-118 (1996).
Ali L, Azad Khan AK, Hassan Z, Mosihuzzaman M, Nahar N, Nasreen T, Nur-e-Alam M,
Rokeya B, Characterization of the hypoglycemic effects of Trigonella foenum graecum seed.
Planta Med. 1995 Aug;61(4):358-60
Sankar P, Subhashree S, Sudharani S, Effect of Trigonella foenum-graecum seed powder on
the antioxidant levels of high fat diet and low dose streptozotocin induced type II diabetic
rats. Eur Rev Med Pharmacol Sci. 2012 Jul;16 Suppl 3:10-7.
Kumar P, Kale RK, McLean P, Baquer NZ, Antidiabetic and neuroprotective effects of
Trigonella foenum-graecum seed powder in diabetic rat brain. Prague Med Rep.
2012;113(1):33-43
Hamza N, Berke B, Cheze C, Le Garrec R, Umar A, Agli AN, Lassalle R, Jové J, Gin H,
Moore N, Preventive and curative effect of Trigonella foenum-graecum L. seeds in C57BL/6J
models of type 2 diabetes induced by high-fat diet. J Ethnopharmacol. 2012 Jul
13;142(2):516-22.
Haeri MR, Limaki HK, White CJ, White KN, Non-insulin dependent anti-diabetic activity of
(2S, 3R, 4S) 4-hydroxyisoleucine of fenugreek (Trigonella foenum graecum) in
streptozotocin-induced type I diabetic rats. Phytomedicine. 2012 May 15;19(7):571-4.
Mandegary A, Pournamdari M, Sharififar F, Pournourmohammadi S, Fardiar R, Shooli S,
Alkaloid and flavonoid rich fractions of fenugreek seeds (Trigonella foenum-graecum L.)
with antinociceptive and anti-inflammatory effects. Food Chem Toxicol. 2012 Jul;50(7):25037
R.D.

Sharma,

Effect

of

fenugreekseeds

and

leaves

on

bloodglucose

and

seruminsulinresponses in human subjects. Nutr. Res. 1986; 6 (12): 1353-64
Khosla P, Gupta DD, Nagpal RK, Effect of Trigonella foenum graecum (Fenugreek) on blood
glucose in normal and diabetic rats. Indian J Physiol Pharmacol. 1995 Apr;39(2):173-4

23

European Scientific Journal

December edition vol.8, No.30

ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431

Suhad S. Al-Mohammadi, Ekbal Al-Khateeb, Ali Al-Shamma, Phytochemical investigation of
Suaeda baccata (chenopodiaceae). AJPS, 2005, vol.2, no.2.
Mir SH, Darzi MM, Histopathological abnormalities of prolonged alloxan-induced diabetes
mellitus in rabbits. Int J Exp Pathol. 2009 Feb;90(1):66-73
Gupta S, Chattopadhyay T, Pal Singh M, Surolia A, Supramolecular insulin assembly II for a
sustained treatment of type 1 diabetes mellitus. Proc Natl Acad Sci U S A. 2010 Jul
27;107(30):13246-51.
Campbell LV, Marmot PE, Dyer JA, Borkman M, Storlien LH. The high-monounsaturated fat
diet as a practical alternative for NIDDM. Diabetes Care. 1994 Mar;17(3):177-82.
Barham D, Trinder P, An improved colour reagent for the determination of blood glucose by
the oxidase system. Analyst. 1972 Feb;97(151):142-5.
Shani J, Gold Schmied A, Joseph B, Abronson Z and Sneman FG (1974). Hypoglycemic
effects of Trigonella faenum graecum and Lupinus termis (Leguminosae) seed and their major
alkaloids in alloxan-diabetic and normal rats. Arch. Int. Pharmacodyn Ther. 210, 27-37.
Bell RH Jr, Hye RJ, Animal models of diabetes mellitus: physiology and pathology. J Surg
Res. 1983 Nov;35(5):433-60.
Hanefi Özbek, Ebubekir Ceylan, Mehmet Kara, Fevzi Özgökçe Mehmet Koyuncu,
Hypoglycemic effect of Rheum ribes roots in alloxan induced diabetic and normal mice,
Scand. J. Lab. Anim. Sci. No. 2. 2004. Vol. 31

24

