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ethanolic extract of the Tamarindus indica fruit pulp in streptozotocin

(55mg/kg body weight) induced diabetic rats. Anti -diabetic effect was

Keywords: evaluated by administering oral doses of Tamarindus indica aquoeous
Tamarindus indica ethanolic extract (TIAEE) for 15 days on the experimental animals. TIAE E
Streptozotocin treated experimental animal shown significant (p < 0.01) reduction in
Anti-diabetig Fasting Blood Glucose and the elevated liver enzyme levels, after 15days of
Hepaoprotection administration when compared to the STZ treated animal.
Diabetes mellitus Histopathological analysis shows remarkable regener ation in hepatic and
Hypoglycaemic effect pancreatic cell structure in TIAEE treated animal. Aqueous ethanolic
extract of Tamarind at higher dose (400mg/kg body weight) was more
effective than lower dose (200mg/body weight). Therefore, result of the
present study indicates that Tamarind fruit pulp is a significant anti -
diabetic compound.
INTRODUCTION with their fair share of adverse effects and in

Diabetes mellitus is a metabolic disordesrpite of th? tremendous progress made_ in the
characterized by  hyperglycemia  angnderstanding —of the  pathophysiology

disturbances in carbohydrates, fats, protein ap@thways of Diabetes Mellitus, a low cost,

lipid metabolism (Ansarullakt al.,2011). It is mlnlmal side (_affect p)d_ucmg cure remains
(—\éuswe. Tamarindus indicais a medium to

characterized by raised in Blood Gluco . )

levels due to deficiency in insulin secretion ajarge size evergreen tropical tree belong to
usually combine with insulin resistanc onotypic  genus  and fa_m|ly of the .
According to the International Diabete abaceqe.FIower, Set.ads,. Fruit, Ksara (Alk.a“
Federation (Atlas seventh Edition 2015), aboﬁgeparatlon) of Tamarind is used in Ayurvedic

415 million people haddiabetes worldwide ormulations for its medicinal properties for
iseases like Udararoga, Agnimandya,

. . . . ofl
with Diabetes Mellitus making up about 90 rocaka, Paktisula. Trsna, Klama, Srama.

of the casesBased on current trends, abo hranti K la. Nadi Vat dhi
642 million individuals all over the world will 2'1rant, narnasuia, Nadivrana, vata vyadnis,
Agnimandya, Kamala, Sotha etc.

have Diabetes by the year 204dthough the
prevalence of Typ& and Type2 diabetes is The fruit is reported of being rich in
increasingin alarming rate worldwide but thephenolic compounds and cardiac glycosides
prevalence of Typ@ Diabetes Mellitus is all (Rasuet al., 1989). Therefore, in this prest

the more dreaded because of its complicatistudy an attempt has been made to determine
in almost every part or rather every cell of thtbe therapeutic effect of Tamarind fruit pulp
body. Oral hypoglycaemic agents and insulimvith special reference to ardiabetic property.

therapy which are at pr_esenEtborne_rstone in MATERIALS AND METHODS
the management of Diabetes Mellitus are not
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Tamarindus indicdruits were collected from Group 4 = Dibetic + Tamarindus
Kamrup district and authenticated in the indica aqueous ethanolic extract
Botany department, Guwahati University, (200mg/kg body weight).

Assam, India. Air dried 95% ethanol extract of q Group 5 = Diabetic Tamarindus
the fruit was used for the study at two doses; indica aqueous ethanolic extract

200 mg/kg body weight and 400 mg/ kg body (400mg/kg body weight).

weight. After induction of diabetes with streptozotocin,
ACUTE TOXICITY TEST: the diabetic rats were treated with plgutract
and standard drug orally once daily for 15
The acute toxicity study was performed iflays. Fasting Blood Glucose was me%sured by
Swiss albim mice of either sex (6 animals)glucometer at morning 8 am on (’mlay,é day,

weighing 2530 gm to select optimum doses t‘ioth day and 1@ day of the study
evaluate Antdiabetic and Hepatoprotective '

properties of Tamarindus indicafruit pulp Animals were sacrificed on H‘Sday by

extract. injecting high dose of ketamine anaesia,
blood was collected from retra orbital

EVALUATION OF ANTIDIABETIC puncture and serum was separated by using

PROPERTY OF TAMARIND: centrifugation at 400 rpm for 10 minutes.

Adult male Wistar rats weighing50-180 gm . lee_r and pancreas tissues were embedded
in paraffin. 5um thick sections were prepared

were procured from animal house of Institutaend stained with haematoxviin and eo:
of Advanced Study in science and Technolog ; the microscopicy observg:ieon

(IASST), Guwahati, Assa_m, India and th 45X).Statistically analyzed was calculated by
study _was dpclarformed bm accordadnce q9pe way ANOVA followed by Dunnett

CPCSEA guidelines. Diabetes was induced 10 .. : :

overnight fasted rats by single laperitoneal ”.‘“'“p'e comparison test with equal sample
(IP) injection of 55 mg/kg Streptozotocin

(STZ) in citrate buffer (pH 4.35). Control ratPBSERVATION AND RESULTS:
were given with citrate buffer without STZ.  The animals treated witffamarindus indica
aqueous ethanolic extract at dose of 200 mg/kg
ANIMALS GR_OUPING AND DRUG and 400 mg/kg and Glibenclamide (10 mg/kg)
TREATMENT: showed significant (p < 0.05) decline in FBG
ALT, AST, ALP; ALP, LDH, Serum
Creatinine, total Bilirubin and total protein
when compared to diabetic control animals
The plant extract at higher dose was more
q Group 1 = Control animals treate@ffective when compare tdower dose, as
with citrate buffer without STZ. shown in fOIIOWing tables. The order of anti
ypoglycaemic activity of the test substances

— H 1 1 h
i . Group 2 = Diabetic animals treate%re Glibenclamide> TIAEE 400 mg/kg >
with 0.3 % carboxy methyl cellulose-l-I AEE 200 mg/kg

(CMC).

i Group 3 = Diabetic
Glibenclamide (10mg/kg body weight)

Animals were randomly divided into 5 groups
containing 6 rats each. Thleug treatments
were given as following:

+ Table 1 Effect of TIAEE on fasting blood
glucose (FBG) levels:
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Table 2 Effect of TIAEE on rat serum liver (6_‘)
enzyme levels: Liver

S| Group [ ASTQUM [ ALT@UM | ALP@UM [ LDHQUA)
no. Mean SD | Mean | SD Mean SD Mean SD
1. | Control 38.17 |£3.14 |34.17 |£3.26 (8544 |=529 [384.28|=z9.85
2. |Diabetic 102.56 [£6.48% [92.19 [£7.19% | 182.46 | £10.47% | 808.92 | =21.62*
Animals
3. |Diabetic + 49.36 [£4.17° |40.73 | 348" |102.82 | £5.84" |522.95 |£16.75"
Glibenclamide
(10mgkg)
4. | Diabetic + 7163 [£4.86° |63.37 [£5.24" |155.92 [£7.29" |724.86 | £15.44
TIHAE
(200mgkg)
5. | Diabetic + 58.77 |£3.61" [49.83 |£4.49" [128.59 [£6.44" |658.97 |£16.81"
TIHAE
(400mgkg)

Fig a 1 Histoogical slide of control group

ALT; Alanine aminotransferase, ASTshows nachanges in hepaticellular structure.
Aspartate  aminotransferase, ALP; Alkaline
Phosphatase, LDH; Lactate Dehydrogenase.

Table 3 Effect of TIAEE on Serum
Biomarkers:

S no. Group Creatinine Total Bilirubin Total protein
(mg/d) (mg/d) (mgdl)
Mean SD Mean SD Mean SD

1. Control 0.68 =0.08 0.49 =0.07 8.28 [£0.76
2% Diabetic 1.68 +0.12% 1.87 +0.26* 5A5 |£0:31*

Animals
3. Diabetic + 0.75 =0.09" | 0.88 =0.09" 7.46 |£047"

Glibenclamide

(10mg/kg)

g iabeti i .07" % :11° 3 .38 . . . . . .

oo Dibeier [ MOER0OT ) 16 EOIE 16T S0 T By g 20 Histological slide of  Diabetic

(200mg/kg) i i _ | animal shows gross degeneration aedrosis
S, %ﬁ;ﬂ 0.91 =0.06 0.97 =0.08 6.93 =0.41 in heptiecellual’ StI’UCtu re

(400mg/kg)

All the results were represented in Mean *
Standard Deviation (n=6). One way ANOVA
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S NO. Grou Fasting Blood Glucose (FBG) Mg/dl -
* ey e e T foll owed byhocTtest e wass po
Mean SD Mean SD Mean SD Mean SD p e r f 0 r me d t O C 0 m p a r e
1. | Control 984 |+49 1026 |=52 |99.8 =44 |100.5 |=3.9 In Comparlson Of dlabetlc Control (Gropr)
2. | Diabetic 101.6 |[£5.8¢ (289 +7.4¢ (3147 [£8.2% [3224 |£7.9% . ~ >
Animals A A , , with normal control group (Grout ) , EP O 0. O
oA e e in comparison of drug treated groups (Greup
ide . - . . .
(10mg'kg) 3, Groupi 4 and Groupi 5) with diabetic
P (RN | SR (SR (R SR | S SRR A [ control (Group-2), TIAEE; Tamarindus indica
iy agueous ethanolic extract.
5. Diabetic+ 1013 | =44 188.3 |£8.6" |175.8 | € 1584 |[+7.8°
TIAEE
(400mg/kg) HISTOPATHOLOGICAL E XAMINATION:
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TIAEE shows visibly improvement haiic-
cellular structure.

(b) Pancreas

Fig a 3: Histological slide of Diabetic
animal treated with  standard drut

(Glibenclamide) showgisible hepatiecentral == . ' _ _
veins. Fig b 1: Histogical slide of control animals

shows normatyto-architecture of pancreatic
islet.

Fig a 4. Histological slide of Diabetic Fig b 1: Histogical slide of Diabetic animals
animal treated with 200mg/kg body weight afhows decrease in diameter of pancreatic islets
TIAEE shows partial reverse in damage @hd number of islets cell and degeneration in
hepatic cell. pancreatic acini.

Fig a 5: Histological slide of Diabetic Fig b 3: Histogicalslide of Diabetic animals
animal treated witl00mg/kg body weight of treated with Glibenclamide (55mg/ body
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weight) shows noticeable improvement instudy it is observed that plant extract at higher
diameter and cell count of pancreatidose 400 mg/ kg body weight was more
islets. effective when compare to control group.
- ‘ . Therefore, Tamarind fruit extch can be a
good alternative for the treatment of type 2
Diabetes. However, this study had some
limitations too. Firstly, more evidences would
have been generated by the effect of the extract
on mortality, body weight changes, glucose
loading and its tolence. Secondly, the
analysis of the effect offamarindusindica
»- fruit extract on insulin
o A counts would have given strong proof itd

Fig b 4: Histogical slide of Diabetic animalg@nti-diabetic activity.
treated with200mg/ body weight of TIAEE REFERENCES:

shows less improvement in diameter and cell ) ) ) )
count of pancreatic 1. Sri Chakrapani dutt virachita Chakradutt,

islets. Padartha bodhini iddi vyakhya sabhit,
! Vaidya Shashtri Ravi, Chaukhamba
surbharati prkashan.

2. Sthaan C., Dwivedi, L. K,
Dwivedi,B.K., Goswamj P.K. Maharshi
Agnivesh pranita Charak samhita,.

3. Astangahridaya of Vagbhata with
Sarvangasundara commentary by

» e 4 Arundatta and Ayurvedarasayana

; f*f’- r,' commentary by Hemadri. Edited by Hari
— -4 : Sadasiva Sastri Paradakara, Published by
Fig b 5: Histogical side of Diabetic animals Chaukhamba  Surbharati  Prakashan,

shows partial recovery in diameter and cely Egited by Gupta, K.A. (1993)stanga

count of pancreatic islets. Sangraha of Vagbhata, with Hindi
vyakhya, Published by Krishnadas
DISCUSSION AND CONCLUSION: Academy,\Varanasi.

5. Kashyapa Samhita or Vriddha jivakiya
The experimental result showed Aqueous Tantra(2002)Preached by Kashyaph.
ethanolic extract of the Tamarind fruit pulp  written by Vriddha Jivaka, redacted by
significantly (p<0.01) reduced the Fasting Vatsya. Edited by P. V. Tiwari, Published
Blood glucose level, hepatic marker and serum by Chaukharba Visvabharati, Varanasi.
Biomarker. In histe pathological analysis the 6. Madhava Nidana of Madhavaka(2000)
plant extract remarkably reverse tdamaged with  Madhuksha commentary by
induced by streptozotocin in rat liver and Vijayarakshit and Srikantadatta and with
pancreas cellular structure. In this present extracts from  Atankadarpana by

Published by ISTF Publication Division Press. All rights reserved. Email:editor.jos@isto-india.or Page 17



=ISTR=-

Journal Of Science, 2017, Vol. (2), Issue 4

Journal Homepage: www.isto-india.org/jsc
ISSN : 2395-535X (print), ISSN: 2395-5368 (Online)

JOS

Vachaspati. Edited by Yadav, T.A.
Published by Chaukhamba Orientalia,
Varanasi.

7. Sarangadhara Samhi{t2006) written by
Sarangadhara with Dipika commentary by
Adhamala and Gudharthadipika
commentary by Kasam, Edited by
Parasuram,SPuwblished by Chaukhamba,
S.P. Varanasi.

8.Sarma P.V,, Dhanwantary,
ChaukhambaOrientalia, Varanasi.

9. Mahajan, B.K.Methods of Biostatistics,

Gth edition, JaypeePublishing.
10.Shukla,V. Kaya Chikitsa (voR), 1°

N.,

edition, Chaukhamba Subharati
Prakashan, Varanasi.
11.Guyton, C. Textbook of Medical

Physilogy, éh edition 1991, Prism Book
Pvt. LTD.
12.Das,P.C. (2002) Tekbok of Medicine.

4thed. Mumbai:  Current Books
International.

13.Maiti, R., Jana D., Das U.K., Ghosh
D.(2004) Antidiabetic effect of aqueous
extract of seed of Tamarindus indica in
streptozotocifinduced diabetic rats, J.
Ethnophamacol, 92:891

14.Jana,D., Das U.K., Ghosh D., Maiti,
R.(2005) Attenuation of hypergicemia
and hyperlipidemia in streptozotocin
induced diabetic rats by aguenous extract
of seeds D Tamarindus indica. Biol
PharnBull. 28:11726

15.Hadiza,K,Gwarzo,M.Y.(2014Dpeterminat
ion of the Hypoglycemic Effect of the
Flower of Tamarindus indicaon Alloxan
Induced Diabetic  Mice/International
journal of Animal and Vetering
Advances 6(5): 13942.

16.Modak,M.Dixit,P.,Londhe,JGhaskadbi,S.
, and Devasagayam,T.P.A.(2007) Indiant
herbal drugs and herbs used for the

management of Diabetes mellitus. J Clin
Biochem Nutr. 40(3),16373

Page 18

Published by ISTF Publication Division Press. All rights reserved. Email:editor.jos@isto-india.or



