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ANTIDIABETIC AND ANTIOXIDANT ACTIVITIES OF CINNAMOMUM
TAMALA LEAF EXTRACTS IN STZ-TREATED DIABETIC RATS

ABSTRACT

The present study evaluated the anti-hyperglycemic activity of the agueous
extracts of Cinnamomum tamala (CTLEt) leaves on blood glucose of albino
rats. CTLEt was administered at doses of 125 and 250 mg/ kg bocdy weight
respectively on streplozotocin induced diabetic rats for 3 weeks. Diabetic
rts had much reduced body weight than normal rats. Administration of the
extracts ot the dose of 250 mg/kg body wt. fday resulted in 8 marked
decrease o e deveds of lasting blood glucose and urine sugar, with a
concomitant mcrease in body weight. The extract also produced a significant
decrease in peroxidation products, oz, thiobarbitunc ackd  reactive
substances. Reduced ghatathione and glycogen content, which had shown
significant decrease followir;g induction of diabetes, were found to be
increased in the hepatic tissue of STZ-diabetic rats treated with CTLEL, STZ-
diabetic rats trested with CTLEt {250mg/kg) significantly reversed all these
changes to near normal. Quantification of antioxidants of the leaves-
phenols, ascorbate and carotenoids revealed that Clamala leaves had high
antioxidants, These results suggest that CTLEL induce anthyperglycemic as

well as antioxidenl activities in STZ-disbetic rats.

INTRODUCTION

Indin has one of the oldent, nchest and diverse cultural traditions assgociated
with the use of plants and herbs for human, livestock and plant health.
Miny of the mpgredients of Indian cooking which have been handed down
from ages contain medicinal properties. A vast ethnobotonieal knowledge

=xists in India from ancient times, However, very few plants used by locals
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developing countries like India, taking Into account the socio-cultural and

coonomie conditions s urgent.

Diahetes is a deadly diseass that affects an estimated 135 milhon people
worldwide and the numbers are increasing in rural and poor populabons
throughout the world. Diabetes mellitus is & non-communicable disease
considered to be one of the five leading causes of death world-wide. In the
indipenous Indian system of medicine, good number of plants was
menticned  for the cure of diabetes and some of them have been
experimentally  evaluated and the active principles isolated. However

search for new anti-diabetic drugs continues.

Cinnamomum tamala Fro Mees., belonging to family Lauvraceae, is also
known as Indian Cassia am:l. the leaves are commonly callked aa bay leaves,
Lauraceas is an sconomically important family consgisting mostly of rees or
tree-like shrubs, The genus Cinnamormum s represented by about 3540
species worldwide, It is native o South-east Asia, some Pacilic Islands and
Aumtralia, E-_l,rr_:-win,;:; mminly in I:rr.|]:|i.-|=_| min  fnrests ot un_r_l,ring altitudes.

Historically, it is one of the aldest known and used spices,

. tamala which is an evergreen tree up to Bm in height is also cultivated,
Matural habitat is in the tropical and sub-tropical Himalayas at altitudes of
QAR-2500m. Due to its aroma, the leaves are kept in clothes and also
chewed to dispuise hed mouth odour. Its dried leaves are used as a common
mgredient of Indian cooking, The leaves of this tree have a clove like taste

and a frintly pepper like odor. 1t is alse used in Indian system of traditional

medicines,  Leaves and bark have amomatle, asingent, stimulant  and
carminative qualities and uaed in rheumatism, colie, durrhen, npusen and
vomiting, Ancient literature has revealed that in the first century AL, dried
leaves and bark of this plant were prescribed for fever, anemia and body
pdor. It seeds were crushed and mixed with hoocy or sugar and

adiminieteced o children for dymentry or -:'nugh__
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The  present  study  focuses  specially on the antioxidant and
Antidiabetic activities of leal extracts of C.tamala which s used in Indian

cooking and which was obtained locally.
MATERIALS AND METHODS

Clanamomum tamale Fr Nees is a moderate sized evergreen tree 7.5 m in
height with dark brown or blackish rough bark and pinkish or reddish

brown blaze. C. tamala wg_s..i;u;rjlptl:nd from Dakshin Dinajpur district, West
Bangal, [ndia during June, 2006, 1t was wentified by the Botanical Survey of
lrliia, Kolkata, [ndia and the woucher specimen (Ace. Mo, 9490) was
cleposited to the herbarium of the University of North Bengal,

Preparation of Plant Bxtract: Lesves of Cotamala (SO0 were extracted
separately with 1.5 L of water by the method of continuous hot extrsction at
BUC for & h and evaporated. The residusl extract was dissolved in waler

and uaed in the study. These were designated as CTLEL

Animals: Male Wister albino rats {180-200g} were obtamed from Ghosh
Enterprize, Kolkata, The anifmals wers grouped and housed in polypropylens
cages and  maintained urder atandeand labsoratory conditions
[lemperatire 2582°C) with & ]ﬁ-h;’]i-h dark and light eycle. All animals
were maintained on a standard laboratery diet and tap water and had (ees
weeess to food and water. All procedures described were reviewed and

.:|.|.'.-J:|r|1'|-'|_-:.] by the Morth E-nngnl Ll'ni'l.lr.r.';ir_}' fnrmals Ethical Commities,

Drags and Chemicals: All the drogs and biochemical usesl i this
experiment were purchased from the Himedla Laboramory, Mumbal, [ndia

and the chemicals were of aoalytical grm:l_l::_

induction of Experimental Habetes: The animals were allowed to fast for
18 hr and a freshly prepared solution of Streptozotocin (S5mg/ke, i.p) in
o LM cibrate buffer, pH 4.5, was injected intra-periteneally in the antmals
[single  injecton)  in & wolume of Imifkg body wi. Alter 48 h ol 3TZ

administration, rats with moderate  diabetes  having  glycosuria  and
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wperglyeemia [ie., with blood gluoose of greater than 200 mg/dl} were used
n the mvestigation.

ixperimental Desipn: (o the experiment, a total of 20 rate (24 diabetic
mrviving rats, 16 normal rats] were used, The rats were divided into 5
goups of & rats each. Group-I untreated rats receiving distilled water were
lesipnated as control and Group-II rats receiving 0.1M citrate buffer (pH
L5} were also designated as buffer control. Group-lll with STZ treatment
done was considered as diabetic contral. After 48 h of STZ induction
liabetic rats treated with the CTLELD were grouped into Group-1V (125mg/ ke
wicly wt.} and Group-V {(250mg/ kg bady wt.). 8TZ treated diabetic rats were
ed with the plant extracts in dist water using Intragastric tube twice a day
or 20 days, The body weight gamn, fasting blood glucose and urine sugar of

I the rats were determined st regular intervals dunng experimental period.

dter 20 days, all the rats were fasted overnight and sacrifliced by cervical
lecapitatinon. Blond was collected in tubes containing sodium Nuopide lor the
atimatwon of fasting blood glucoss, Livers were removed immediately, rinsed

1 ice chilled normal saline and patted dry and weighed.,
liochemical Analyses

haalitative Determination of Urlne Bugar: Glucose was detected in the
iwine by the method of Benedict ef al. Benediet’s reagent (Sml] was taken
1 o8 test mibe and 8 drops of urine was added o L Tubes were boiled Tor
-2 min and then cooled slowly, The soluBions  wers  fillad with
reenishSyellow/ rex]  or oo precipitate depending upon the guantity of
hcosss: present. Greeniah precipitate would indicate vary small amount of

lerese. The solution remained clear where ne glucose was Chere.

stimation of Fasting Blood Glucose: Feating blood glocose was
vantificd by the method of Nelson, Proteing were precipitated by reatment

ith barium hydroxide and zinc sulphate and removed preor o estimation.

uantitative Estimation of Glycogen: Glycogen was hydrolyzed to

ucose by the  methed of Raghuramulu et al, and the glucose thus
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Jnrmed] was estimated by Nelsons method. For estimation of glycogen, the
liver was talen out rapidly from the animal and the excess blood removed by
blotting between folds and filter paper and immediately put into & weght
stopper test tube containing 3% KOH and weighed, The amount of alkah
was then adjusted to get 2ml per g of liver. The tissue was dipested in &
boiling water hath {or 1 hr. The filtrate was cooled in ice cold water. Two
valumes of 95% ethanaol were then added and the mixture heated just to
boiling, Spurting was avoided, This was lzft to stand overnight in the cold.
The tubes were centrifuged and the precipitate dissolved in 5-10 mil warm
water, The glyeogen was re-precipitated with 2 volumes of 95% ethanol. The
precipilate was centrifuged and washed seversl times with 60% ethanol. Two
ml ol 2 N H2304 per g of initial liver weights was added and hydrolyzed in &
hailing water bath for 3-4 b, The solution was neutralized with NaOH vsing
Fhenol red as indicator. ‘-.-'-:n-]u_nh: wag noted and Altered. Glucose was

determined in that albigquot. - The factor 0.93 used to convert glucos: to

lycogen.

Determination  of Thiobarbituric Acid Reactive Sub-Stances
(TBARE): TBAES in tasues was estimaled by the method of Ohkawa et al.
[9]. After collection of blood samples the rats were killed and livers were
excised, rinsed o lce cold normal salineg, followesd by rinsing with 0.15 M
Tris-HCL (pH 7.4, blotted dry and weighed. A 10% w/v of homogenate was
prepecred in 0,15 M Tris-HC) bufler and processed for the estimation of liped
prraxidation, To 0.5m] tissue homaogenate, 0.5ml saline and 1.0ml 10% TCA
were added, mixed well and centrifuged at 3000 rpm Tor 20 min, Te 1.0 mi
ol the protein lrec supernatant, 0.25 mil of thiobarbituric acid (TBA) reagent
was added; the contents were mixed and heated for 1h at 95°C. The fubes
were cooled o room lemperature under running water and ahsorbanoe
medasived at 532 nm. The levels of lipid peroxides were expressed as moles

of thisharbatituric acid reactive substances (TBARS] mg protein.

Determination of Reduced Glutathione (GSH): GS5H in tissues was

edtimated by the method of Ellman et al.
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Table 1: Effect of C.tamala extracts on changes In body weight in
normal and experimental rats

Faody weight (kg

o g e e o e o e o e

sk lER AR

Group | Treatments L 2 A 4

Mormaljonly :
173, 524.,7 | 1 TH.A4. 188,725, et el

i vizhicle diH X
3 a3 o4 £
2
166004 0 | 167025, | 179544, | 101.543.5
1 Citrate buffer .
9 0o ] o
u| aTZ(diabetic | 171.0¢1.1 | 167650, | 156,740 | 147.020.5
control) o & 858 T
o STEACT(125 | 1725445 174.045. | 182,525, | 190,042.0
g gl [l (1] Sl [
; STZ+CTI250 | 1730840 176556, | 163055, | 201 08.0
|' g kg 0 50 04 0

Each value represents mean; £ =3E; CT = Cinramoemum tamale leal extracts
I= 1=t day of treatment; 2= 2 days after STZ treatment; 3 & 4 = 10 & 20
days alter administration of extracts Values were statistically signilicant at p
= DA as compared with diabetic conteol, p < 0,01 as compared with normal
Alter lkillingg the rata, livero seee spclacd, finoescd 1o dec cold oormsl saline,
fllweed by (LIS M Tris-HCL {pH Y4) bledted dry and weighed, A part of
homagenate after precipitating proteins with Trichlomacetic acid [TCA) was
used for estimation of glutathione. An aliguot of S0 ul sample was mixed
with 1.V ml of disodium hydrogen phosphate salution [0.3 M), The final
valume of 2 ml was made by adding 250 pl of DTNE reagent [4 mg, 5, 5-
dithiobis (2-nitrobenzoic acid) in 10 ml of 1% fw/v] sodium eitrate]. The
abzorbance of the sample was measured at 412 nm. G3H solution of known

conceiptrations  (10-50 ugl was simultaneously processed to prepare A
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atandard curve, The amount of GSH in the sample was calculated using the
standard curve generated from known G5H.

Statistical Analysis: The collected data were subjected to statistical
analysis by standard procedures of Standard Error, CD gnd Student’s o

test. Correlation and regreasion were also determined in MS-Excel plots,

RESULTS AND DISCUSSION

Streptozotocin [STE-induced hyperglyeaemia has been described as a useful
crperimental  model o .-:fu_-:h:' the actwity of hypoglycaemic agents.
Streptozotocin [STZ) destroys  $-cells of the pancreas and  induces
hyperglycemin.  Oxidative stress resulting from enhanced free radical
formation and/or defects in antioxidents defense causea severs Hssue
damage and may lead to number of diseases like coronary artery disease,
atherosclerasiz, cancer and diabetes, Increased osidative stress s
gtreplozotocin diabetic rats has been reported. In the present study, imitially,
changes in the body weight on the treatment of diabetic and normal mats
with CTLED were determined and these have been demonstrated in Tehle 1,
There was a signilicant decrease (p < 0.01) in the body weight of the diabetic
cantmls compared with the normal controls.  Administration of Each value
represents as meant SE, n=8; CTLEL = Comoraem tosnale leal extracts;

Alter 20 days of administration of extracts.

Table 2: Effect of CTLEt on changes in fasting blood glueose in normal

and experimental rats

| Sroun | TreetmeRE [ o . =
. "'_'HBHEﬂEH_I;-'}E[;i&|'|':" s - )

I TEI1 £ 1.05 TF. 75 £ 3,50
| clistilled water| _

I N | Citrate buffer treated | 76.85 £ .68 Y6 EBS+1.13|
: n o Bl 76303 T IR
't T CTLEL [125ma] kgl TRAO L LOY | 114.26 £ 0,89 |
V| CTLEC (350mefleg) | 77.53% 0,29 | a0 iEe
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Values were statisbically significant at p < 0.01 as compared with diabetic

confrol, p < 0.01 as compared with normal.

mrlae
=1

[ i

il

e bk

Fig. 1: Blood ghucose levela in different groups of treated rats. Group ]
=eontrol; Group = Buffer control; Group (1= Diabetic control; Group [V and
Crroup W= CTLEC (125 and 250 mg/fkg body wi] treated groups, O and 2=
clays alter STZ-treatment; 10 & 20= days alter plant extract treatments

CTLEL to diabetic rats [Groups IV and V] increased body weight significantly
[ < 0L01) which was mmpal:ahlnz to the mcrease in the body weight of
vennal conbals, Changes in the arine sagar of diferent wearsd  groups
revealed that the results of the test were positive (+#4) in the diabets mts
and amount of sugar were nil in the CTLEL [250mg/kg) treated groups. Less
amounts (+) of sugar was found in the groups receiving Jower concentration
ol the extracts. Teerease in bodyweight due o derangement of metabaolic
pathways s a common fealure in diabetes. Results of the present stody
anpppert partally the fndings of Panache ef al, and Perez et al whn alss

nbeceved sgnificant increase in body weight after reatment with berbal
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oral administration of the methanol fraction of Alicia reticulate twice daly to

the diabetic animals which gained body weight.
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Fig. 2 Correlaton and regression between body weight and blood sugar

Conteanl

Fasting blood pglucose levels In the normal controls rete remained
unchanged during the course of the experiment, There was a significant (p<
1.01) increase in blood glucose in diabetic rats after two days of STZ
administration. Admimstration of CTLEt (250me/kg] decreased signilicanthy
{p< 0.01) the level of fasting blood glucoae and brought the sugar level near
i nurmmal {Table 2 and Fig, B A negatve correlation was obtaned betwasin
Lody  weight and  blood  glucose  content  (Fig, 2). Experiments ol
Venkateswaran and Pari revealed that the administration of Coccinia indica
lesves” extract in diabetic rats restored the level of blood glucose o pear
normal levels. Results of other scientisis are alao in eonformity with the
present worl,. The effects of gliclazide and three herbal preparations ie.
neem lcal extract [NLE], Cathatranthus moseus leaves” extract and bitter
melen Truits” juice significantly decreased blood glucose level [p=0.01] with @

highest ceduction of 45% by gliclagide. In 5 study with agueous extract of
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Murraya koenigii  leaves, a common spce in [ndian cooking, Kesarl et al
reported that varwous doses of the extract could lower blood glucose levels ir

alloxan induced dinbetie rakbbats.

The level of glycogen  decreased  aignificantly [p< 0.001) In the STE
diabetic rats as compared to control. Treatment with the extracts {250mg/ kg
and 125mg/ kg significantly (p< 0.001] increased the ghreogen and brought
them near to normal level [Table 3], Simalarly the concentrations of G3H i
tissues in the liver of Eﬂv‘din_b:li: rats were significantly (p< Q.01
decreased, Administration of CTLEt [250mg kg and 125mg/kg) increased
the levels of GSH in the liver (p< 0,01] during diabetes (Table 4). Diabetes
mellitus is associated with & marked decrease in the level of liver glycopen.
Part and Latha showsd that GSH level was significantly lower in diabetic
rats than in normasal rats. Adminiastration of Cassio awrewloto Nower extracts
Al 0.45g kg body weight and glibenclamide increased significantly the GSH
levela as compared with the levels in diabetic rals, Pan and Latha have
lurther shown that the hepatic and skeletal muscle glycosen content was
reduced  significantly  in diabetic control, Our findings were also in
ronformity with their study, Murugesh ef al also observed a decrease in
G5H in the liver during diabetes. The decrease in liver GBH levels represents

nereased ulilization due to oxidetive stress.

rable 3: Effect of CTLEL dn-.ﬂ'_l;rnngl:n in control and diabetic ats

Groups Treatment 'F ------ Glycogen [mg/ 100g}
e T
il | Citrate Buffer | 41,40 % 277
M |  Diabetic Contrml 2018+ 2,66
I CTLEt [126mg/ kgl | 3341+ 1.24 |
Yo | CTksimg/ig | AA5:13d]

wch walee represents s meant SE, =8 Valies were alatistically

ignificant al po< 0 aa compared with diabetie conteol, OTLEE =

'I.II-I'I.-'H-I"lrlrrrl i v ee Lo oo dea ok
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Tarble 4: Effect of CTLEL on reduced glutathlone (GSH) in control and

diabetic rats
[Groups | Treatment (mM/ 100g tissue)
I Controljonky vehicle dH O 2 45.33%+]1.76
1 Citrate buffer control 46001 .52
1l Diabetic control 25,6611 .85
™ | CTLEL (125 mg/ kgl 35 G621 20
v CTLEN250 mg, kg 45, 0020.57

Each value represents meant SE, n=8; Values were statistically significant

al p o= 000

as compared with diabetic control

CTLEt = Cinmamaomem femole leaf extrmot

Tahle 5: Effect of CTLEL on TEARS level in control and dinbetic mats

Groups | Treabment TBARS |md/ 10:0g)

1 Controljonly vebicle dH 0 2 520,03 7
n Citrate bulfer control o 0. 750,05

il | Diabetic contral- N 154012

v | CTLEC {125 mg/ks) - N 164002
v [CTERSb s ] lomom

Each walue represents as meant 5E, n=8 Values were statistically

atguificant et p o= 001 wn voparcd with dialetc Condrol

CTLEL = Cinerémtontorre fcereerles lesl =xbrmet
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Components Cuantity
Phenols {mg /g doy wl} J0.E3 +0.11
Ascorbate (mg/g dry wt.| 22 30k 0.21
Carotencids (mg/ g dey Wi 082+ 0,04

| Antioxidants [mg “a_tocopherol acetate 11.2720.09
aquivalent S dry wt.)

Changes in the concentration of TBARS In the liver of STZ-diabetic mis on
the treatment with CTLEL are depicted in Tabkle 5, The STZ-diabetic rats
showed a slgnificant increase in TBARS [1.84 mM/ 100g] when compared
with mormal [d H O-0.81 mM/ 1{0g and atrate 2 buffer-0.79 mb/ 100g) in
iver., Theobarbiturie acid reactive substance levels were decreased in the
CTLED treated groups when compared with the normal rats. There was a
significant {p= D.001) reduction {1.00 mM/100g) in TBARS in the liver af
rats with the treatment of CTLEt when compared with normal rats,
Famalakkannan and Stanely investigated the antidiabetic aod antioxidant
mchivity of Aegle marmelos in atreptozotocin-induced dinbetic rats. In their
study  diabetic rats showed a  significant  increase  in TRBARS  and
fydroperovides in liver and kidoey., Oral administration of degle marmelos
fruit extract maintained the tissue TBARS pnd hydroperoxides to near
normal status which was similar to our findinge. Results of the present
atundy aloo ouppert the Gndings of Parl and Mabsawer i, They showeod Ll
banana  Hower extract [BFEY) had an anbhyperglycaemic action. The
deceeane n thiobarbituric ackd reactive substances [TBARS| and the
increase in reduced  ghotathione [GEH} clearly showed the antioxidant
property of BFEL. A sipgnificant decresss in the levels of GSH was observed in
CTLEY treated rats when compared with STZ-induced dinbetic controls. In
the preacal study, good correlation waa obtained between changes in blood
sUgar due o different treatments and corresponding changes in the other

componeits. Cuantiication of antoxidants was done in bokh the keaves.
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demonstrate that the leal extracts of C.tamala, commanly used in coolking
has an antidiabetic and antoxiadtive activity which has been demonstrated

in artificially induced diabetic conditions.
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