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ABSTRACT

Diabetes mellitusis ametabolic disease characterized by defectsininsulin
secretion. Allopathic medicines decrease the glucose level by acting on
pancreatic beta cells. Indigenous medicines are used to treat diabetes mel-
litus because, the side effect are less, easy availability and less expensive-
ness. Trigonella foenum graecum seeds and Caesalpinia bonducella can
increase glucose induced insulin release in human and rat pancreatic islets.
Thestudy was carried out to compare the antidiabetic potential of Trigonella
foenum graecum seeds and Caesalpinia bonducella in aloxan induced
diabetic rats. In our present study group | rats were treated with saline,
group |l rats with alloxan, group Il rats with methanolic extract of
Caesalpinia bonducella leaves along with aloxan and group IV rats with
Trigonella foenum graecum seeds powder along with alloxan and group V
ratswith Glibenclamide a ong with alloxan for 21 days. The objective of the
study was to analyze the diabetic profile, lipid profile, toxicity studies,
changesin thelevelsof Homocysteine, (marker of cardiovascular disease),
Folic acid (enhancer of endothelial function) and to compare the antidia-
betic effects of Trigonella foenum graecum and Caesalpinia bonducella
in alloxan induced diabetic rats. © 2010 Trade Sciencelnc. - INDIA
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Diabetesisnow regarded asaheterogenous group
of diseases characterized by astate of chronic hyperg-
lycemia, which causesanumber of secondary compli-
cationslikecardiovascular, rend, neurologica and ocu-
lar diseases™?. Ord hypoglycemicdrugsare used only
inthetreatment of type 2 diabeteswhichisadisorder
involving resistanceto secreted insulin. Thecommonly
used hypoglycemic drugsare Sulfonyluress- Glipizide,

Glyburide (Glibenclamide), Glimepiride, Metformin,
Thiazolidinediones, Alpha-glucosidaseinhibitors.
Theusesof drugs, dietary supplementsderived from
plants have accel erated in recent years. Pharmacol o-
gists, microbiologigts, botanistsand chemistsused natu-
ral productsfor thetreatment of variousdiseases. In
fact, according to the World Headl th Organi zation, ap-
proximately 25% of modern drugsused in the United
States are been derived from plantg?”.
Diabeteswasinduced in experimenta animal sby
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theadminigtration of diabetogenicdrugslikedloxanand
streptozotozin. Alloxan, a3 -cytotoxic agent, rapidly
and selectively accumulatesin pancreatic 3 -cells and
causes 3-cell death and apoptosis by generation of re-
active oxygen species(ROS), superoxideradicalsand
hydrogen peroxide’?Y. 3 cell death causes hyperglyce-
miaduetoinsulin deficiency!.

MATERIALSAND METHODS

Procur ement of animals

Healthy young male albino rats (140gm- 160gm)
were purchased fromanimal house, Madurai Kamarg
universty, Madural district, Tamil Nadu. Thegroupsof
ratswerekept separately in individua stainless steel
hoppers. Thetest anima swere characterized by strain,
source, sex, weight and age. The animalswere kept
individudly for feedingin conventiond laboratory diets
with anunlimited supply of drinking water.

Procurement of diagnostickits

Diagnostic kitsused for the estimation of glucose,
lipid profile, glycosylated haemogl obin were obtained
fromAgappediagnostics, Thane, Maharashtraand other
chemicdsused are of andytica gradewhichwerepur-
chased from Southern India Scientific Company,
Tiruchirgppdli.

Diabetesinduction

The aloxan monohydrate solution was madein
normal water and administered with thesingledose of
150 mg/kg body weight, i.m.2,

Collection plant materials and standard drug

Caesalpinia bonducella was collected from
Orathanadu, Tamilnadu and Trigonella foenum
graecum (fenugreek) seedswere purchased from gro-
cery shop. Glibenclamidewas used as standard drug
for thetreatment of ulcer and wasprocured fromAventis
PharmaLimited, Goa

Preparation of herbal drugsand standard drug

Caesalpiniabonducellaleavesweredried at 45°C
for 48 hours, powdered using éectric grinder and stored
inasterilecontainer. Thisfine crude powder wasused
asherbd drug.

Measured amount of Caesalpinia bonducella

BIOCHEMISTRY (mm—

leaves powder were taken and added with 50 ml of
99.9% of hot methanol. The extraction wasdonewith
automatic soxhlet apparatus. Theextract wasadminis-
tered at dosage of 200mg/kg body weight by ord
gavagestotheratd™.

Fenugreek seedsweredried at 45°C for 48 hours
powdered using el ectric grinder and stored in acon-
tainer. Thisfine crude powder wasadministered with
the dosage of 2g/kg b.w.[®?

Glibenclamide was administered with the dosage
of 600ug/kg b.wt*,

EXPERIMENTAL

Theratswererandomly divided intofivegroupsof
four animaseach.

Group| : Control ratstreasted with saline.

Group |l :Alloxaninducedrats.

Group I11 : Ratsinduced with aloxan and treasted with
methanolic extract of Caesalpinia
bonducellaleaves.

Group IV : Ratsinduced with alloxan and treated with
Trigonella foenum graecum seed pow-
der.

: Ratsinduced with alloxan and treated with
Glibendamide.

All theanimalswere kept under treatment for 21

days.
Sudy protocol

GroupV

Thestandard and test formul ationswere adminis-
tered for 21 days, once in a day. Body weight was
taken beforeand after experiment withthehdp of sngle
pan balance. At theend of experiment, ratswere sacri-
ficed by cervical decapitation. Blood wascollected and
centrifuged for serum separation. For plasma, blood
was collected with anticoagul ant and centrifuged (2000
X gfor 20min) to separate plasma. Thetissueswere
dissected out, weighed and washed using ice cold sa
line solution and were homogenized (10%wi/v) inTris-
Hcl buffer (0.1 M; pH 7.4) and centrifuged at 3000Xg
for 20minutesat 4°C. The resulting supernatant, plasma,
serumwere used for various assays.

M easurement of blood glucose levels
The body weight was measured at the beginning
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and end of the experiment. Blood glucoselevelswas
determined using a GOD - PAP method® Blood
Glycosylated haemoglobin was determined by the
method of 554,

Estimation of serum lipids

Serum Cholesterol levelswas determined using the
method of Allain CC et al.™®, HDL - Cholesterol was
determined by Steele BW et a.5%, triglyceride was
determined by Foster, C.S. and Dunn, O.¢, LDL and
VLDL werecd culated using thefollowing formulae:
LDL cholesterol = Total cholesterol - HDL + (TG/5)
and

VLDL cholesterol wascalculated using theformula
(TG/5).

Estimation of lipid per oxidation

TBARSIn pancredtic tissuewas estimated by the
method of Nichansand Samual son®,

Estimation of enzymatic antioxidants
Superoxide dismutase (SOD) activity wasdeter-
mined by the modified method of Kakkar et al.?¥,

Catalase (CAT) was assayed calorimetrically as de-
scribed by Sinha®?

Estimation of non-enzymatic antioxidants

Reduced glutathione (GSH) was determined by the
method of Ellmant*. Vitamin C (ascorbic acid) con-
centration was measured by Omaye et al ¥ method.
Vitamin E (a-tocopherol) was estimated by the method
of Desail2.

—— Regdular Peper

Estimation of folicacid and homocysteine

Folic acid was determined by ELISA method*Y.
Homocysteinewas determined by ELISA method®!

Satistical analysis

Thedataobtainedin present investigation wassub-
jected to statistical andysis. All resultswere expressed
asMean+ S.D. Student’s T test was performed using
SPSS software.

RESULTS

TABLE 1 showsthe changesin the body weight,
level of glucose and Glycosylated haemoglobin. The
aloxaninduced rats showed significant reductioninthe
body weight. On treatment with Caesalpinia
bonducella and Trigonella foenum graecumthe body
weight wasfound to beincreased when compared to
alloxan induced group of rats. The results of
Caesalpinia bonducella and Trigonella foenum
graecumwere comparablewith glibenclamidetreated
group of rats.

Thelevd of glucose(128.1%) and glycosylaied hae-
moglobin (90.2%) wassignificantly devated indloxan-
induced groupswhen compared to the control group
of rats. On administration of herbal drugs viz
Caesalpiniabonducella, Trigonellafoenumgraecum
and Glibenclamide, the level of glucose (51.63%,
49.40% and 48.13%) and glycosylated haemoglobin
(63.7%, 35.4% and 30.6%) was significantly reduced
when compared to alloxan-induced group rats.

TABLE 1: Changesin thebody weight, level of glucoseand glycosylated haemoglobin

Alloxan induced | C28spinia - Trigonellafoenum - oy mige
Parameter s Control group bonducella treated graecum seed
group treated group
group treated group
Eggg weight(@Gain/ 45 14 -30+3.55 +20+6.16 +30+9.39 +20+6.97
314.25 + 0.24* 152 + 1.63** 159 + 5.22*** 163 + 8.52****
Glucose (mg/di) 187.75+2.62 128.1% 51.63% 49.40% 48.13%
Glycosylated 6.52 + 0.38 12.4+0.25* 7.5+ 0.42** 8+0.31*** 8.6+ 0.16****
Haemoglobin (mg/dl) ' ' 90.2% 63.7% 35.4% 30.6%

Valuesareexpressed asM ean + SD., n=4 : *- group || compared with group I, ** - group Il compared with group Il, *** - group IV

compared with group I, **** - group V compared with group I1.

TABLE 2 representsthelipid profileof experimen-
ta animds. Thelevd of lipid profileviz TC (83%), TGL
(121.1%), LDL (152%) and VLDL (121.1%) wassig-
nificantly elevated whereasHDL Cholesterol (29.5%)

wass gnificantly reducedin aloxaninduced group when
compared to the control group of rats. On administra-
tion with herbal drugs viz Caesal pinia bonducella,
Trigonella foenumgraecumand Glibenclamide, the
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level of lipid profileviz TC (34.1%, 38.5% & 28%), dSgnificantly reduced whereasHDL cholesterol (12.9%,
TG (44.3%, 50.3% & 39.7%), LDL (40.9%, 48.3% 25.8% & 9.7%) wassignificantly elevated, when com-
& 39.7%) and VLDL (44.3%, 48.2% & 39.7%) were paredtoaloxaninduced rats.

TABLE 2: Changesinthelipid profile

Control Alloxan Caesalpinia Trigonella foenum Glibenclamide
Parameters induced bonducella treated graecum seed
group treated group
group group treated group
Total Cholesterol ons gy 22TELSY 1495 + 4.43** 1395+ 4.04*** 1635+ 6.19%***
(mg/d) : 83% 34.1% 38.5% 28%
. . 199 + 4.24* 110 .75 = 4.64** 09+ 3.16%** 120 + 3.36% %%
Triglyceride (mgfdl) ~ 90=1.82 121.1% 44.3% 50.3% 39.7%
31+ 1.82% 35+ 0.81%* 39+ (.8]%** 34+ 2, 16%**
HDL (mg/d) 44+3.36 29.5% 12.9% 25.8% 9.7%
156.25 = 2.62* 02.25 + 4.27%* 80.75 + 3.09%** 1055 4+ Tx***
LDL (mgfdl) 62+4.08 15206 40.9% 48.3% 30.7%
30.8+ 0.84* 2215+ 0.92%* 19.8+ 0.63%** 24+ (),67%***
VLDL (mg/di) 18+0.36 121.1% 44.3% 48.2% 39.7%

Valuesareexpressed asM ean + SD., n=4: *- group || compared with group I, ** - group I 1| compared with group II, *** - group IV
compared with group I, **** - group V compared with group I1.

TABLE 3 showsthelevelsof TBARSIn pancreasof
experimentd animds Therewasasgnificantdevationin
thelevelsof TBARS (46.3%) indloxan-induced group
comparedtonorma . Ontrestment withanti diabeticdrugs

viz, Caesalpinia bonducella, Trigonella foenum
graecumand Glibenclamide, therewasasignificant de-
creaeinthelevelsof TBARS(26.7%, 23.3% and 22%)
when compared to dloxan-induced group of rats.

TABLE 3: Changesinthelevelsof TBARSIn pancreatictissue

Control Alloxan Caesalpinia Trigonella foenum Glibenclamide
Parameters group induced bonducella treated graecum seed treated group
group group treated group
TBARS 10254 0.15 15+0.21* 1.1+ 0.40** 115+ 0.1*** 1.7 4+ 0.25%***
(mM/mg in tissue) ' ) 46.3% 26.7% 23.3% 22%

Valuesareexpressed asM ean + SD., n=4: *- group || compared with group I, ** - group Il compared with group II, *** - group IV
compared with group I, **** - group V compared with group I1.

TABLE 4 showsthechangesinthelevelsof enzy-  nificantly in alloxan-induced group compared to nor-
matic antioxidantsin pancregtictissue. Theactivitiesof mal. Caesalpinia bonducella, Trigonella foenum

SOD (70.8%) and CAT (50.52%) weredecreasedsig-  graecumand Glibenclamidetreatment significantly in-

TABLE 4: Changesin theactivitiesof antioxidantsin pancreatic tissue

Alloxan Caesalpinia Trigonella
Control . P foenum graecum  Glibenclamide
Parameters induced bonducella
group seed treated treated group
group treated group group
SOD 484216 14+0.81* 31.25+2.62** 28.28+ 4. 5%** 2] £ 4.32%***
(Units/mg protein) ‘ 70.8% 123.2% 102% 50%
CAT (UM of H,0, 954216 47 £ 4.96* 86 +2.58** 76 £ 2.44%** 7225+ 2. 5%***
consumed /min/mg protein) ’ 50.52% 82.97 % 61.7 % 53.72%
GSH 6542 16 36.5+2.38* 62+ 1.58** 55.54+2.08%** 50+ 1.41%***
(mg/ 100 g of tissue) ‘ 43.84 % 69.86 % 52.05 % 36.98 %
o 24+0.21* 2.7+ 0.29*%* 3.1+0.16%** 294 0.21%***
Vitamin C (mg/dl) 3.9+0.16 38.5% 25% 29 2% 20.8%
A 0.85+ 0.05* 1.2+ 0.08** 112+ 0.15*** 1.025+ 0.12%***
Vitamin E (mg/d)) 1225018 735 619 41.17% 31.76% 20.58%

Valuesareexpressed asM ean + SD., n=4: *- group || compared with group I, ** - group 1| compared with group I, *** - group IV
compared with group I, **** - group V compared with group I1.
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creased the activities of SOD (123.2%, 102% and
50%) and CAT (82.97%, 61.7% and 53.72%) in pan-
creatic tissue compared to all oxan-induced group.
Therewas asignificant decreasein thelevels of
non enzymetic antioxidantssuch as GSH (43.84%), vi-
tamin C (38.5%) and vitamin E (30.61%) in pancrestic
tissue of aloxan induced rats when compared to nor-
mal. Treatment with Caesalpinia bonducella,
Trigonella foenum graecum and Glibenclamide
showed a significant increase in the levels of GSH
(69.86%, 52.05% 36.98%), vitamin C (25%, 29.2%,
20.8%) and vitamin E (41.17%, 31.76%, 20.58%)
when compared to alloxan induced group of rats.

—— Regdular Peper

TABLE 5showstheleve sof homocysteine& folic
acidinplasma Therewasasignificant elevationinthe
levelsof homocysteine (15.26%) in aloxan-induced
group compared to normal. On treatment with
Caesalpiniabonducella, Trigonellafoenumgraecum
and Glibenclamide, therewasasignificant decreasein
the levels of homocysteine (12.16%, 10.27% and
9.81%) when compared to aloxan-induced group. The
activitiesof folic acid was decreased (-7.36%) signifi-
cantly in alloxan-induced group compared to normal.
Caesalpiniabonducella, Trigonellafoenumgraecum
and Glibenclamidetreatment sgnificantly increased the
activities of folic acid (4.25%, 3.32% & 2.38%) in

TABLE 5: Changesin thelevelsof homocysteine& folicacid in plasma

Control Alloxan Caesalpinia Trigonella foenum Glibenclamide
Parameters induced bonducella treated graecum seed
group treated group
group group treated group
Homocysteine 963+ 0.06 11.1+0.27* 9.75+0.17** 9.96 £ 1.11*** 10.01 £ 0.81****
(nmoles/ml) ' ’ 15.26% 12.16% 10.27% 9.81%
Folic acid 280.65 % 0.20 261.75+ 17.17* 288.5+ 3.10%* 291.30 £ 2.12%** 294.12 + 3.00****
(ng/mL) ) ) 7.36% 4.25% 3.32% 2.38%

Valuesareexpressed asMean + SD., n=4: *- group || compared with group I, ** - group I 1| compared with group II,*** - group 1V

compared with group I, **** - group V compared with group I1.

plasmacompared to al oxan-induced group of rats.
DI SCUSSION

Diabetes mellitusisthe most common hereditary
disease associ ated with carbohydrate metabolism, af-
fecting about 200 million peopleworldwide. Itisameta:
bolic disorder resulting in el evated blood sugar. Diabe-
tesmellitusisalso cons dered to beaseriousendocrine
syndrome“2,

Conventiondly diabetesismanaged through acom-
bination of insulin administration, lifestyleand dietary
maodification and ord hypoglycemic agents. However,
conventional trestment isboth expensiveand oral hy-
poglycemic agents have potentialy undesirably s deef-
fectsif consumed over aprolonged period of time. In
recent years, cases of insulin resistance have a so been
encountered with somediabetic patients. Thisleadsto
anincreased demand for natural productswith antidia-
betic activity with fewer side effectd®.

Many herbsand plant products have been shown
to have hypoglycemic action'?. Inthelight of above
concept we have selected Trigond lafoenumgraecum

and Caesalpinia bonducella, as natural productsto
evduatether hypoglycemic effectsand to comparethem
with standard drug Glibenclamidefor their efficacy™.

Therewassignificant reductionin thebody weight
in alloxan-induced diabetic rats (p<0.05). Loss of
body weight is one of the symptoms of diabetes”.
Thislossof body weight in diabetesisduetoincreased
lipolysisandincreased musclewasting and loss of tis-
sue proteins caused by insulin deficiency™. Protein
synthesisisdecreasedin al tissues dueto absol ute or
relative deficiency of insulin (an anabolic hormone) in
aloxan-induced diabetic rats™®!. Therewassignificant
increasein thebody weight in Caesal pinia bonducela
and Trigonella foenum graecum seed extract treat-
ment on alloxan-induced diabetic rats (p<0.05). The
ability of the Caesal pinia bonducellaand Trigonella
foenum graecum to protect from maximum body
weight loss seems to be dueto its ability to reduce
hyperglycemia Theresults of extract of Caesalpinia
bonducella and Trigonella foenum graecum on
bodyweight of are comparable with standard drug
Glibendamide.

Blood glucoselevel wasincreased asexpectedin
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alloxan-injected animals, since aloxan causesamas-
sivereductionininsulinrelease, by the destruction of
thebeta-cellsof theidets of Langerhansand inducing
hyperglycemid®. Ord administration of Caesalpinia
bonducella, Trigonella foenum graecum and stan-
dard drug glibenclamideresulted inasgnificant reduc-
tionintheblood glucose. Theglycosylated hemoglobin
givesanideaabout glucoselevel§*. Inour study, the
olycosylated hemoglobinlevd wassgnificantly devated
indloxan-induced group showing that the diabetic ani-
mal shad high blood glucoselevd, whereastheleve of
glycosylated hemoglobin wassgnificantly decreasedin
Caesalpinia bonducella and Trigonella foenum
graecum administered animal s showing the hypogly-
cemic effect of Caesalpiniabonducdlaand Trigondla
foenum graecum.

The hypoglycemic effects of Trigonellafoenum
graecum have been attributed to several mecha-
nisms. Sauvaire et al.[*8 demonstrated in vitro the
amino acid 4-hydroxyisoleucine in Trigonella
foenum graecum seeds increased glucose-induced
insulin releasein human and rat pancreaticidet cels.
Thisamino acid appeared to act only on pancreatic
betacells, sincethelevels of somatostatin and glu-
cagon were not altered. Trigonellafoenumgraecum
seeds exert hypoglycemic effects by stimulating glu-
cose-dependent insulin secretion from pancreatic
betacells?, aswell as by inhibiting the activities of
apha-amylase and sucrase”, two intestinal enzymes
involved in carbohydrate metabolism.

Inadditiontotheaminoacidinthe Trigondlafoenum
graecum, ahigh-fibre content isal so associated withthe
improved ability to handleblood glucose. Inthe pres-
enceof ahighfibrediet, thecdllsaremoresensitiveto
insulinand anincreaseinthe number of insulin receptor
stesoccursor dternativey, thereisastimulation of the
cell’s ability to burn glucose. Certain dietary fibres re-
ducetherateof food passagethrough theintestineand
into the bloodstream, thereby helping to control thein-
creaseinpostprandia blood sugar levels. High-fiber di-
etsareasociated withlessglycosuria, lower fagting blood
sugar levels, and lower insulin requirements. Water-re-
taningfibres espeddly themudlaginouscompounds, such
asthegel fibrepresent in Trigonellafoenumgraecum
seeds, reducetherate of glucose absorption and may
aso dday gastricemptying thereby preventing therisein
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blood sugar level sfollowingameal 9.

Theantidiabetic effect of Caesalpinia bonducella
extract could belinked to more than one mechanism.
Leaf extract of Caesalpiniabonducella caused anin-
creaseinglycogen concentration of theliver probably by
stimulating the enzymesglycogen synthase and hexoki-
nase, both of which contributeto increaseglycogen syn-
thesig*¥. Diminished phosphatidylinositol 3-kinase (PI-
3K) activationindiabetesasaresult of insulin deficiency
has been reported to be associated with impaired skel-
et musdeglycogen synthaseenzymeée®. Leef extract of
Caesalpinia bonducella increased PI-3K activation
leading to stimulation of muscleglycogen synthase. The
increase concentration of glycogen in skeletal and car-
diac musclea so might be dueto increased expression
and trand ocation of GLUT-4 glucosetransportersasa
result of increased PI-3K activation, leadingtoincreased
peripheral uptakeof glucosa*Y.

Sharmaet a .4, havereported the hypoglycaemic
propertiesof the Caselpinia bonducella, innormal as
well as alloxan induced diabetic rats. Leaves of
Casdlpiniabonducella have beentraditiondly usedin
diabetes. Thedrug has potential to act asantidiabetic
agent’®2,

Theantidiabetic activity of Caesal piniabonducdla
might beattributed to the presenceof flavonoids, known
to benatural antioxidantg*®, which protect theexisting
f3 -cells (which escaped alloxanization) from dying by
their freeradical scavenging action®Y, Tiwari AK et
al.5%, reported that Saponinsinhibited glucosetrans-
port acrosstheintestine by inhibiting sodium glucose
co-transporter-1 (S-GLUT-1).

Hyperchol esterolemiaand hypertriglyceridemia
have been reported to occur in diabeticg*6%%8, A sig-
nificant increasein cholesterol andtriglycerides, LDL,
VLDL and adecreaseintheleve of HDL- Cholesterol
wasobsarvedinour experimentinaloxaninduced group
inaccordanceto these studies.

The level of TG and TC of Trigonella foenum
graecumtreated diabetic animaswerelower thanthose
of untreated diabetic animals (p<0.001). Theseresults
areconsigtent withthepreviousfindings®. Severd stud-
ies have shownthat anincreasein HDL-C isassoci-
ated with adecreasein coronary risk. Yet most of the
drugs that decrease TC also decrease HDL-C*9, In
the present study, Trigonella foenumgraecum, while
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lowering TG LDL, VLDL and TC, significantly in-
creased the concentration of HDL-C (p<0.001) also.
Theseeffectsmay be dueto sgpogenins, whichincrease
biliary cholesterol excretion, inturnleadingto lowered
serum cholesterol level 99454,

The lipid-lowering effect of Trigonella foenum
graecummight a so beattributed toits estrogenic con-
stituent, indirectly increasing thyroid hormoneT,. An-
other mechanism by which Trigonella foenum
graecumexertsthe hypolipidemic action could be as
the result of retardation of carbohydrate and fat ab-
sorption dueto the presence of bioactivefiber?,

Administration of Caesal piniabonducel la extract
to diabetic animalsnormalizestriglyceridelevelsand
cholesterol levelsin aloxaninduced digbeticrats. Stud-
iesby Ram et al.*! and Sharmaet al > havereported
asimilar lipidemic-lowering activity of somemedicina
plants. D.M. Kannur et al.*? reported that the drug
(Caesalpiniabonducella extract) hasthe potential to
act asantidiabetic aswell asantihyperlipidemic. Bou-
guet A .1® observed that the ethanolic and agueous ex-
tract of Caesal pinia bonducella aso hasblood pres-
surelowering cgpacity inanimals.

Theleve of lipid peroxidationinaloxan-induced
animalswassignificantly increased (p <0.001) when
compared to normal. Caesalpinia bonducella and
Trigonellafoenum graecumsignificantly reduced (p
<0.001) thelevd of lipid peroxidation and increased
theglutathioneindiabetic animals, which might bedue
toitsantioxidant and thefreeradical quenching prop-
erty of the phytoconstituents of Caesalpinia
bonducella and Trigonella foenum graecum.

Anti-oxidantscommonly present in plants, such as
phenolic compounds and saponins, are known to re-
duce ROSin diabetes*"). Preliminary phytochemical
screening by Rajasekaran Set al [ reveal ed the pres-
ence of phenolic compounds and saponinsin thegel
extract of Trigonellafoenumgraecum. These saponins
might havelowered thelevel of TBARSandincrease
thelevel of SOD, CAT GSH, Vitamin Cand E.

Phytochemical andysisof Caesalpiniabonducella
by Gaur et al.*®, Guptaet al.[»® hasrevealed the pres-
enceof dkaoids, flavonoids, glycosides, sgponins tannins
andtriterpenoids. Many flavonoidsmay helpto provide
protection against ROS, by scavenging theseradicals
dongwithantioxidant vitaminsand enzymes Phytochemi-
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cal studiesof Katbamnaet d .2 dsoindicated thepres-
enceof predominant active congtituent - theflavonoidin
Caselpinia bonducella. The leaf of Caesalpinia
bonduce laa so contain phenolic compound of Brazilin
and bonducin™. Theleaf extract showed markedly high
antioxidant activity andfreeradical scavengingactivity.
Guptaet a.*¥, reported hepatoprotective and antioxi-
dant role of Caesal piniabonducella.

Inaloxaninduced digbetic control ratstheleve of
GSH, vitamin C and E wasfound to be decreased where
as Caesalpinia bonducella and Trigonella foenum
graecumseed extract trestment showed a significant
increasedinthelevel of GSH, vitaminCand E.

Vitamin Cisan excellent hydrophilicantioxidant in
plasma, becauseit disappearsfaster than other antioxi-
dantswhen plasmais exposed to reactive oxygen spe-
cies. Asan antioxidant, vitamin C’s primary role is to
neutralizefreeradicals. Since ascorbic acidiswater
soluble, it canwork both insideand outsidethe cellsto
combat freeradical damage™.

One of the best-characterized antioxidant isvite-
min E, afat-solublevitamin that hel psprevent damage
tolipidsby oxygen freeradical§%. When highly reac-
tive gpeciesattack lipidswithin membranesor lipopro-
teins, they set off the chain reaction of lipid
peroxidation!. Vitamin E hatsthischain reaction by
breaking the chain of lipid peroxidation.

In our present study, therewas an increaseinthe
level of homocysteine (p<0.001) and decreaseinthe
level of folicacid (p<0.001) inaloxaninduced group
of ratswhen compared to normal . Ethanolic extract of
Caesalpinia bonducella, aqueous extract of
Trigonella foenum graecum seed significantly de-
creased thelevel of homocysteine (p<0.001) and the
level of folic acid was significantly elevated (p<0.05)
when compared to diabetic control.

Homocysteine, an atherogenic amino acid, has
emerged asanovel independent marker of risk for the
development of cardiovascular disease, metabolic syn-
drome and diabetes mellitus over the past three de-
cades. Thewater-solubleB vitamins (especidly folate
and coba amin-vitamin B,,) have been shownto lower
homocysteing®.

Insulin acutdly increaseshomocysteinetransmethy-
|ation, transsulfuration and dearancein control rats, thus
stimulating homocysteineremoval from plasma. But a
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reversemechanismisseeninaloxaninduced diabetic
rats, aremarkabl e increasein homocystei newas no-
ticed in diabetic control rats dueto the observed lack
of insulin®,

Theamdiorativeeffectsof folicacidonendothdia
function havebeentraditiondly ascribed toitshomocys-
teinelowering effectd®. It iswell established that ho-
mocysteine acutely and chronically impairsendothdia
functionbyinhibitingthesynthes sand rd easecf nitricoxide
and enhancing the production of superoxide®83, Increase
intheconcentration of thefolic acid might lower theho-
mocyste neleve s, which enhancestheendotheid func-
tionl®Y. Our resultsd so corrd ated with abovefindings.

A comparative study of theantihyperglycemic ac-
tivity, hypolipidaemicactivity and antioxidant activity of
Caesalpiniabonducella, Trigonella foenumgraecum
and Glibenclamidewaswell displayed in our present
study. The results of treatment with Caesalpinia
bonducella, Trigonella foenum graecum was quite
comparable with Glibenclamide and Caesalpinia
bonducella is better remedy when compared to
Trigonella foenum graecum and the standard drug.

CONCLUSION

In conclusion, we suggest that Caesalpinia
bonducella and Trigonella foenum graecum have
antidiabetic, antilipidaemic, antioxidant propertiesin
anima modd. Althoughtheexact chemica compound(s)
respons blefor theantidiabetic activity of Caesalpinia
bonducella and Trigonella foenum graecum extract
still remain speculative. More detailed studies on
Caesalpinia bonducella and Trigonella foenum
graecumus ng different dosesand coveringlonger pe-
riod of observation are needed beforereaching aclear-
cut conclusion. Further research may be needed tore-
fine the extraction procedure of Caesalpinia
bonducella and Trigonella foenum graecum could
lead toimproved pharmaceutical products.
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