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ABSTRACT

This paper deals with oral administration of leaves extract of Solanum
trilobatum L. on blood glucose and plasma antioxidant status in
streptozotocin (STZ) diabetic rats. The study was undertaken to evaluate
hepatic enzymesin experimental diabetes. Oral administration of aqueous
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extract (100, 200mg/kg) in STZ diabetic ratsincreased hepatic hexokinase
activity and decreased hepatic glucose-6-phosphatase, serum acid phos-
phatase (ACP), alkaline phosphatase (ALP) and lactate dehydrogenase
(LDH). The Solanum trilobatum leaves extract is hypoglycemic,
hepatoprotective and is able to ameliorate biochemical damages in STZ

induced diabetic rats.

INTRODUCTION

Theincreasing worldwideincidence of diabetes
md litusinadultscondtitutesaglobd publichedth burden.
It ispredicted that by 2030, India, Chinaand the United
States will have the largest number of people with
diabetes!. Thevast mgjority of casesof diabetesfall
into two broad etiopathogenetic categories. In one
category, type | diabetes, the cause is an absolute
deficiency of insulin secretion. In theother, much more
prevalent category, type Il diabetes, the causeis a
combination of resistance to insulin action and an
inadequate compensatory i nsulin-secretory responsg??,
Todatetherearedifferent groupsof ora hypoglycemic
agentsfor clinica use, having characteristic profilesof
sideeffectg*d.

Despitethegreet interest in the devel opment of new
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drugsto prevent the burden of complicationsassociated
with diabetesand theraised interest in the scientific
community to evaluate either raw or isolated natural
productsin experimental studies, few of them were
tested in humang®”. Nowadays, natural supplements
arewiddly used around theworldto treat diabetes.

The Solanumtrilobatum (Solanaceae) isacom-
mon shrub, called as ‘Tuduvelai’, used in various dis-
easesdistributed over Gujarat, Deccan, Ceylon, North
Circars, Carnatic and Malay Peninsuld®. In Indian
Ayurvedaand Siddhamedicinal system, therootsand
leaves arebitter and prescribed in consumptive cases
of acute and chronic bronchitis®d, asthmal®,
cough™, and ana gesic action™. The herbsare useful
intregtingindigestion, spermatorrhoea, tuberculossand
disease of ear4.

Pharmacol ogicd investigationshave demonstrated
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that S trilobatum possess an antibacteria, antifungal
& anticancer activity*>?2; antioxidant activity!®;
hepatoprotectiveactivity!*?; anti-ul cerogenic activity®!
and anti-inflammatory activity®>#!, Theleavesof the
plant possess ca cium, iron, phosphorus, fat, carbohy-
drates, crudefibre and mineral§27. Thewhole plant
containsakaloids, phenolics, flavanoides, sterols, sa
ponins and their glycosides?¥; solasodine and f3-
solamaring?!. The present paper reportsthe hypogly-
cemic effect of Solanumtrilobatumleavesextract and
the hepatic and serum enzymeson STZ induced dia-
beticrats.

MATERIALSAND METHODS

Plant material

The leaves of Solanum trilobatum L. was col-
lected during Jan-Feb 2003 from Palayapalayam,
Namakkal district, Tamilnadu. The plant was authenti-
cated by Fr. K. M. Matthew, Taxonomist and com-
parison with reference specimens preserved at the
Rapinat Herbarium, S. Josgph’s College, Tiruchirapalli.
Voucher Herbarium specimens are kept in the Her-
barium for futurereferences.

Prepar ation of plant extract

Fresh leaves of Solanumtrilobatum (500g) were
washed and homogenized in awaring blender with 2
litresof distilled water. The extraction was carried out
inacold room (20°+ 1°C) with constant stirring over
night. The homogenate was then squeezed through
cheese cloth and centrifuged at 1200g for 10 min at
4°C. The supernatant being the S trilobatumleaves
extract (yield 210 w/w) was decanted and kept at 4°C
until used.

Chemicals

Streptozotocin (STZ) was obtained from Sigma
Chemicd Co, (St. Louis, MO, USA). All other chemi-
casused wereof analytical grade.

Animals

Albino ratsof Wister strain weighing about 150-
200gmswereused inthe study. Anima swere obtained
fromAnimd house, Bharathidasan University, Tamilnadu
and kept under standard laboratory conditionsin 12h
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light/dark cyclesat 25-28°C and 60-80% relative hu-
midity. Animalswerereared with robust hedlth by pro-
viding pellet diet (Lipton, India) and water ad libitum.
Six ratswere housed per cage, to provide them suffi-
cient space and to avoid unnecessary morbidity and
mortaity. All studieswere conducted inaccordancewith
theNationd Ingtitute of Health guide?®. Thestudy was
approved by the ethics committee CPCSEA and ethi-
cd normsweredtrictly followed during al experimenta
procedures.

Preparation of diabeticrats

STZ (Sixty mg/kg) dissolvedin salinewasinjected
totail veinof animalsintraperitonedly. After afortnight
ratswith moderatediabeteshaving glycosuria(indicated
by Benedict’s test for urine) and hyperglycemia, i.e. with
blood glucose levels of 200-280 mg per 100ml were
used for theinvestigation. Blood was collected from
eyes(venouspaool).

Experimental design

Diabeteswasinduced in animals 2 weeks before
starting thetreatment. After theinduction, diabeticrats
weredividedinto 5 groupsof 6 animalseach. Group
received vehicleaone, served ascontrol. Group |1 re-
ceived STZ (60mg/kg/i.p) dissolvedinsaine. Group 11
& Group 1V receivedthelevaesextract of S trilobatum
(100mg, 200mg/kg/p.o) daily oncefor 42 days. Group
V received Tolbutamide (100mg/kg/p.o) daily oncefor
42 days. During the second, fourth and sixth week of
treatment, the urine sugar and blood glucoseof all the
ratsweredetermined. Animal sdescribed asfasted were
deprived of food for 12hours but allowed free accessto
drinking water. After 42 days of treatment, theanimals
werekilled by cervica didocation.

Collection of blood

Blood was collected in two separate tubes. One
tube contai ning heparinized blood used for estimation
of glucose, and other tube containing the blood was
allowed to clot at room temperature and the serum
obtained after centrifugation was used for enzymesas-
says. Liver wasexcised and keptinice-cold containers

for enzymeassay.
Estimation of biochemical parameters

Blood glucoselevel was measured by glucose oxi-
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dasemethod®, Theactivity of hexokinaseinliver was
determined by themethod of Brandstrup et al.®¥. Liver
glucose-6-phosphatase, Acid phosphatase (ACP), a-
kaine phosphatase (ALP) and L actate dehydrogenase
(LDH) were determined following the methodsg233,

Satistical analysis

All experimenta datawere expressed asMean +
S.D, and statistically assessed by one-way analysis of
variance (ANOVA). Thedifference between test ani-
malsand controlswereevad uated by Student’s t- test™,

RESULTS

Changesin blood and urine glucose on treatment
of diabetic ratswith leavesextract and Tolbutamideare
presented in TABLE 1. The blood and urine glucose
increased in STZ diabetic rats as compared to con-
trols. Administration of leaves extract (100mg, 200mg/
kg/p.o) and Tolbutamide (100mg/kg/p.0) decreased
blood and urineglucoseleves.

TABLE 1: Effect of aqueousextract of leaves of Solanum

trilobatum on blood glucose and urinesugar in STZ-dia-
beticrats

Blood glucose (mg per 100ml) Urine

Group

Initial Final sugar
Control 70.2+5.6 79.6+6.2 Nil
Diabetic control 259.4+ 10.6 306.4+ 12.8*%*  +++
S. trilobatum .
S. trilobatum .
(200mgkgpo) 2orOE92  1216+93 +
Tolbutamide .
(250mg/kg/p.0) 239.6+9.6  109.8+6.9 +

Values are mean = S.D from 6 rats in each group; Diabetic
control was compared with normal; experimental groups are
compared with Diabetic control; values are statistically signifi-
cant at **P<0.001 as compared with the normal; * P< 0.001 as
compared with the Diabetic control; + indicates 0.25% sugar;
+++ indicates 2% sugar.

Effect of the administration of leavesextract and
Tolbutamide on hepatic hexokinase and glucose-6-
phosphatase are presentedin TABLE 2. Theactivity of
hepatic hexokinase decreased whilethe activity of he-
patic glucose-6- phosphataseincreased in STZ treated
diabetic ratsascompared to controls. Administration
of leavesextract (100mg, 200mg/kg/p.o), Tolbutamide
(100mg/kg/p.0) increasad theactivity of hexokinaseand
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decreased the activity of glucose-6-phosphatase as
compared. Effect of leavesextract and Tolbutamideon
serumAcid phosphatase, alkaine phosphatase and se-
rum lactate dehydrogenase are shown in TABLE 3.
Administration of leavesextract (100mg, 200mg/kg/
p.o), Tolbutamide (100mg/kg/p.o) decreased enzymes
ascomparedto diabetic rats.

TABLE 2: Effect of aqueousextract of leavesof S. trilobatum

on hepatic hexokinase and glucose-6-phosphatasein STZ
diabeticrats

Hexokinase Glucose-6-
Grou (umol glucose phosphatase
P phosphorylated / (umol phosphate /
mg protein/h)  mg protein/ min)
Control 0.160+ 0.49 0.192 £+ 0.030
Diabetic control 0.079+0.14* 0.415+ 0.045%*
S. trilobatum o -
(100mg/kg/p.o) 0.136 + 0.029 0.229+ 0.026
S. trilobatum o -
(200mg/kg/p.) 0.160 + 0.022 0.203+ 0.029
Tolbutamide o -
(250mg/kg/p.o) 0.164 + 0.020 0.190+ 0.015

Values are mean + S.D from 6 rats in each group; Diabetic
control was compared with normal; experimental groups are
compared with Diabetic control; values are statistically signifi-
cant at *P<0.001 as compared with the normal; ** P< 0.001 as
compared with the Diabetic control.

TABLE 3: Effect of aqueousextract of leavesof S. trilobatum
on serum acid phosphatase, alkaline phosphatase, L actate
dehydrogenasein STZ diabeticrats

Acid Alkaline dehLdarc(;ate?\ase
Group phosphatase phosphatase ( myl ? vate /
(K.A unit /dl) (K.A unit/dl) WMo pyruvate
g protein / min)
Control 28+0.5 12.4+2.6 122.3+19.8
Diabetic control 8.4+ 1.6* 24.6 + 4.2% 186.6 + 16.2*
S. trilobatum o . o
(100mg/kg/p.0) 43+0.9 16.1+3.6 1449+ 12.2
S trilobatum . . -
(200mg/kg/p.0) 39+1.1 13.2+3.2 132.8+9.8
Tolbutamide o . -
(250mg/kg/p.0) 32+12 12.8+3.5 126.8+12.9

Values are mean + S.D from 6 rats in each group; Diabetic
control was compared with normal; experimental groups are
compared with Diabetic control; values are statistically signifi-
cant at *P<0.001 as compared with the normal; ** P< 0.001 as
compared with the Diabetic control.

DISCUSSION

The STZ-inductioninadult animasproduced Type
I digbetesmdlitusmodd. STZ sdectively destroysthe
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pancrestic insulin secreting betacells; pancregtic cells
became less active resembling condition of diabetes
mellitug®!. Inthe present study theleaves extract of
Solanumtrilobatum decreased blood glucosein STZ
diabeticrats.

Clinicaly used tolbutamide (A sulphonylureadrug)
lowered theblood glucoseleve by stimulating 3-cells
toreleaseinsulin. STZ induced diabetesdestroyed [3-
cells, impairing rend function®, Resultsinthepresent
study using agqueous extract of Strilobatum showed
marked hypoglycemic effect.

The plasmaglucoselowering effect suggested that
the S trilobatumtrestment reved edinsulin-independent-
mechanism. The extract perhaps produced
hypoglycaemic effect by extra-pancrestic action’®, pos-
sbly by stimulating glucose utilization in peripherd tis-
sues®3 or dueto anincreasein glycolytic“? and /or
glycogenic enzymesactivity in peripherd tissued®. The
extract may have decreased the secretion of the counter-
regulatory hormones (glucagons, cortisol and growth
hormones)*! or reduced absorption of glucose from
gut24, Further studiesarerequiredto confirmthis.

Theactivity of hexokinase enzymesdecreasedin
the liver®41 Administration of aqueous extract of
Strilobatumleavesincreased the activity of hexoki-
naseinliver. Theincreased activity of hexokinasecould
increaseglycolysisand utilization of glucosefor energy
production. The activity of hepatic glucose-6-phos-
phataseincreased in all oxan treated diabetic ratg**,
Administration of agueous extract of leaves of S
trilobatum reduced the activity of glucose-6-phos-
phataseinliver. Thereductionin glucose-6-phosphatase
can result in decreased concentration of blood.

Increased activity of serum akaline phosphatase,
Acid phosphatase, and L actate dehydrogenase were
also observed in diabetic rats*?. Theincreaseinthe
levelsof theseenzymesin diabetesmay beasaresult of
theleaking out fromthetissue, joiningtheblood stream.
Theextract did not produce any lethdity or any changes
ingeneral behavior of rats'¥. However, thefull poten-
tia of hypoglycaemic congtituents can only beredized
after further comprehensive pharmacol ogical and toxi-
cologicd investigations. Thus, it may be concluded that
agueous leaves extract of Strilobatum ameliorates
STZ induced toxicity dueto itscombined antioxidant
potentia aswell ashepatoprotective action.
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