Available online at www.pelagiaresearchlibrary.com

<
AR4

-.L_R|_ Pelagia Research Library
A —

European Journal of Experimental Biology, 2013, 3(8331-334
—_ ;
Pelagia Research

Library

ISSN: 2248 —9215
CODEN (USA): EJEBAU

Library

Ameliorative potential of aqueous leaves extract dapindus saponaria
associated metabolic alterations in STZ induced dizetic rats

Mohan Rao Guguloth, Samba Naik Angothu, Sreedhar Surampudf and Jagadish Naik Mudé

'Department of Zoology, Acharaya Nagarjuna Univers@untur, Andhra Pradesh, India
“Department of Biochemistry, Sri Venkateswara CellefArts and Sciences, Kodad, Nalgonda
District, Andhra Pradesh, India

ABSTRACT

In the present study oral administration of aqueextract of Sapindus saponaria (SS) to streptonot@8TZ)
induced diabetic rats secluded the rats from thangfes induced in carbohydrate and lipid metabolidihe
increase in the glycosalated hemoglobin is a sifjauzcession in diabetes. In addition during dialsehere is an
enhancement in the cholesterol and triglyceridetents. The Supplementation of Sapindus saponasdsek
aqueous extract (100mg/kg bw) brought the levelglwufose (9848.4) and lipids (LDL: 32.14+2.71 b aNd.DL:

25.71+1.86 b) to almost normal by demonstrating-agpoglycemic and anti-lipidemic properties. Thegluction in
HDL cholesterol in diabetic rats can be used asaakar in the evaluating the severity of diabetes.
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INTRODUCTION

Diabetes mellitus (DM) which is an inter-metabalisorder which is found globally and fast incregsivorldwide.
This disorder is quite alarming in most of the depig countries like India. India has more thah million

diabetic individuals which represents nearly 20 Rtotal diabetes population worldwide. DM affectgpeoximately
4% of the population worldwide and is expectednmréase by 5.4% in 2025 [1]. A number of curreetysting

antidiabetic agents have number of unfavorablectffen the body [2]. Therefore, regulation of dialsewithout
any side effects is still a difficult task for htmlcare researchers [3]. Consequently, the expborgbr more
successful and safer hypoglycemic agents with teside effects has unremitting to be a momentoea af study.
Many diabetes related metabolic alterations apanted [4-5]. Still though antidiabetic actiorf coude extracts
and purified bio- active components of mangnts are identified, investigated related hie tturative activity
of medicinal plants with reference to the di@s linked altered metabolic functions arey\&anty.
Therefore in this investigatiolsapindus saponarileaves has been chosen to study the crudecexeffect in
the renovation of enzyme activities which argolmed in the carbohydrate metabolism in STZ wetl
alterations in diabetic albino rats.

MATERIALS AND METHODS
2.1 Animals
Male albino rats (Wistar strain, weighing 180-200g¢re purchased and housed under standard husbandry
conditions (30°C + 2°C, 60-70 % relative humidityd 12hr day night cycle) and allowed standaedlefed rat
feed and water ad libitum.
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2.2 Plant material and extraction preparation

The Sapindus saponarikeaves were harvested and shade dried for 20 @ags grinded mechanically and 100g of
coarse powder was extracted by using water in sbdpparatus. Extract was concentrated to send-s@lier free
material and final extract yield was 9.5%.

2.3 Induction of diabetes mellitus in rats

Diabetes was induced in male Wistar albino ratda®e3 months (180-200 g body weight) by intrapestd
administration of STZ (single dose of 50 mg/kg b.dissolved in freshly prepared 0.01M citrate byfjgH 4.5
[6][Gupta et al., 2004]. After 72 h rats with madkbyperglycemia (FBG250 mg/dl) were selected and used for
the study.

2.4 Experimental design

Animals were divided in to six groups of six anisahch. Group | served as a control: group Il fadhal + SS(60
mg/ kg bw) rats; group Il had normal + SS (10@/kg bw) and Group IV acts as diabetic contilas diabetic

+ SS (60 mg/ kg bw) and VI comprised the diabeti8S (100 mg/kg bw) rats treated w8apindus saponaria
aqueous roots extract 60 and 100 mg/Kg bw/dapeetively for 6 weeks, by oral incubation methdthts were
sacrificed at the end of 6 weeks and the blesathples were collected to analyze the effeSiSoleaves extract
on biochemical parameters. Collection and procgssinblood for estimation of glucose and other h&mical
parameters. Total hemoglobin was estimated by tmoroethaemoglobin method [7] and glycosylated
hemoglobin (HbA1C) was estimated by the methoeB][8&Serum total cholesterol, triglycerides anduseHDL-
cholesterol were using commercial kits (Dialab, t#ia3.

2.5 Toxicity studies
The aqueous extract was administered orallydifferent groups of rats (n=6) in doses randimgn 100 mg-
1g/kg of bw/day to 2-5g/kg of bw/day. The rats &vebserved for any lethal effects.

2.6 Statistical analysis

Statistical analysis was performed using the SRfi#/are package, version 9.05. The values wereyaedlby one
way analysis of variance (ANOVA) followed by Duncamnultiple range test (DMART). All the results veer
expressed as mean + SD for six rats in each grodp«0.05 was considered as significant.

RESULTS

The yield of aqueous roots extract of SS was fawnde 9.5 % (w/v). The SS leaves aqueous extraated rats
appeared as normal. No toxic effect was reportél thie effective dose of aqueous extract and tivere no death
in all the groups. The application of aqueous raotisact ofSapindus saponarian the change of body weight,
plasma glucose, hemoglobin and glycosylated héwhog is mentioned in Table 1 and Table 2.

Tables 1: Effect ofSapindus saponaria (SS) leaves extract (60 and 100 mg/kg bw) on glseoand changes of body weight in control and
STZ-induced diabetic rats

Group Glucose mg/d| Change in Body weight}, g
Control 72+7.8 +24.1+5.3
Normal + SS (60 mg/kg bw) 84+7.9 +24.1+4.4
Normal + SS (100 mg/kg bw) 77+7.2 +26.2+5.5
Diabetic control 211+13.2 -25.0£8.2
Diabetic + SS (60 mg/kg bw 96+8.2 -11.5+7.5
Diabetic + SS (100 mg/kg bw 98+8.4 -8.47.3

Each value is mean £ SD for 6 rats in each group.
a: p<0.05 by comparison with normal rats.
b: p<0.05 by comparison with STZ diabetic rats.
- : No significance.

In diabetic rats there are significant decrease the levels of glycogen and glycosylateinoglobin was
observed when compared to the untreated nomatd Oral administration of aqueous leaves ektraf SS
significantly increased the levels of glycogen agstored the normal levels of glycosylated hemwioiglin diabetic
treated rats. In Table 3 and 4 serum lipids of rarend diabetic rats were mentioned. Total cholekte
triglycerides and LDL cholesterol levels wergrsficantly increased in diabetic rats with sfgrant decrease
of HDL cholesterol levels in comparison witintreated control rats. Oral administrationaqfieous leaves
extract of SS showed significant effect in testoration of the normal levels of above noe#d lipids. Thus
SS aqueous leaves extract is able to protbet system from diabetic induced damage by afjerboth
carbohydrate and lipid metabolism.
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Table 2: Effect of Sapindus saponaria (SS) leaves extract on Hemoglobin (Hb), Glycosykd hemoglobin (HbA1C), and Hepatic glycogen
levels in control and STZ-induced diabetic rats

Groups Hb HbA1C Hepatic Glyco_gen
(mg/dl) (mg/g of Hb) | (gm/100g wet tissue

Normal 15.1+1.11 0.62+0.06 4.18+0.30
Normal + SS (60 mg/kg bw) 13.9+1.05b 0.51+0.02 b 0240.31 b
Normal + SS (100 mg/kg bw)|  13.741.06|/b  0.48+0.03 b  4.19+0.33 b
Diabetic control 6.0+0.51a 1.22+0.08 b 1.32+0.09 b
Diabetic + SS (60 mg/kg bw 14.2+1.04/b  0.56+0.05b 3.82+0.31 b
Diabetic + SS (100 mg/kg bw) 13.9+1.06(b  0.62+0.03A 3.56+0.34b

Each value is mean £ SD for 6 rats in each group.
a: p<0.05 by comparison with normal rats.
b: p<0.05 by comparison with STZ diabetic rats.
- : No significance.

Groups Total cholesterol (mg/g wet tissu¢)
Liver cholesterol| Ttriglycerides
Normal 7.12+0.61 6.12+0.54
Normal + SS (60 mg/kg bw) 6.75+0.56 b 6.01+0.52|b
Normal + SS (100 mg/kg bw) 6.1740.61 b 6.22+0.49 b
Diabetic control 15.12+#1.07 a 13.78+1.01|a
Diabetic + SS (60 mg/kg bw) 8.13+0.61b 8.12+0.69 b
Diabetic + SS (100 mg/kg bw 7.84+0.57 b 7.88+M58

Each value is mean +SD for 6 rats in each group.
a: p<0.05 by comparison with normal rats.
b: p<0.05 by comparison with STZ diabetic rats.

- : No significance.

Table 3: Effect of Sapindus saponaria(SS)leaves extract on tissue total cholesterol ldsén control and STZ-induced diabetic rats

Table 4: Effect of Sapindus saponaria (SS) leaves extract on serum HDL, LDL and VLDL leels in control and STZ-induced diabetic rats

Groups HDL-cholesterol (mg/dl) LDL-cholesterol (df | VLDL-cholesterol (mg/dl)
Normal 45.16+3.61 23.67+1.67 19.72+1.21
Normal + SS (40 mg/kg bw) 48.27+3.91b 22.61+1.45b 20.12+1.68 b
Normal + SS (80 mg/kg bw) 52.12+4.12 b 24.72+1.71 b 19.21+1.32 b
Diabetic control 22.68+1.81 a 79.66+4.95 a 47.51%%
Diabetic + SS (40 mg/kg bw| 41.67+#3.12 b 41.56+312 28.91+2.12 b
Diabetic + SS (80 mg/kg bw| 40.12+3.01 b 32.14+71 25.71+1.86 b

Each value is mean +SD for 6 rats in each group.
a: p<0.05 by comparison with normal rats.
b: p<0.05 by comparison with STZ diabetic rats.
- : No significance

DISCUSSION

The present investigation was to evaluate the ieffay of the aqueous leaves extract of SS on Stdeed
metabolic changes diabetic rats. Decreased Hb wontas observed in diabetic rates might be duen¢oeased
formation of glycosalated Hb. Generally total hgtobin levels is much below the normal levels imbtic
subject [10] and HbAlc levels has been reportedetancreased in patients with diabetes mellitud.[1lt was
reported that during diabetes mellitus, the exa#sglucose present in the blood reacts with hemntaigléo form
HbA1C [12]. The levels of HbA1C are always monéd as a reliable index of glycemic control inbaites [13].
Elevated levels of HDA1C and reduced levelsHiif observed in our study reveals that disbetaimals had
prior high blood glucose levels. Administratiosf aqueous leaves extract of SS (100 mg/ Wiay) had
brought back the elevated HbA1C levels to nearmal levels. It has already been reportetidbareased liver
glycogen content was due to insulin deficiency asdociated glycogenolysis process [14]. The pdigilmf
restoration of glycogen content in STZ-induced dtab rats by the administration of SS aqueousdsaxtract
may be due to increased insulin secretiom r@activation of glycogen synthase enzynsystem.
Hypercholesterolemia and hypertriglyceridemia 87TZ- induced diabetic rats are well documentesllin
deficiency leads to increased serum lipids becanfsicreased lipolysis [15].The elevated lev&iserum total
cholesterol, triglycerides and LDL cholesterol wergnificantly decreased after treatment with 88ves extract.
Similar findings were also reported with the nagtblic extract of the Talinum triangulare [16].
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CONCLUSION

From this study it can be concluded that @administration of aqueous extract $&pindous saponari¢ss)
leaves is beneficial in normalizing the alteyas in carbohydrate metabolism during diabetes.
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