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Effect of Eugenia Jambolana on Streptozotocin-Nicotinamide
induced type-2 Diabetic Nephropathy in Rats

Godwin Selvaraj Esther Abstroct'

The chronic type-2 diabetes mellitus leads to diabetic nephropathy, which is one
of the major microvascular complication of end stage renal disease worldwide
and causes premature death in diabetic patients. The objective of the present
investigation was to evaluate the antidiabetic activity and protective effect of
diabetic induced nephropathy of ethanolic extract of seeds of Eugenia
jambolana (SEEJ) by using in-vifro and in-vivo models. The in-vifro antidiabetic
effect was studied by glucose uptake assay in lymphocyte culture preparation.
The in-vivo anfidiabetic activity and the effect on diabetic nephropathy was
evaluated using streptozotocin-nicotinamide induced type-2 diabetes mellitus in
male albino Wistar rats. The results of in-vitro study revealed that SEEJ increased
the percentage glucose uptake when calculated in comparison with confrol
group. The in-vivo study showed that blood glucose level was significantly
reduced in dose dependent manner when compared to the diabetic control
group. In addition, it significantly restored the body weight loss, increased kidney
weight, glycosylated haemoglobin, blood urea, blood uric acid, blood urea
nifrogen, blood creatinine, urine volume and urine microalbumin levels when
compared to diabetic control groups. The report of histopathological study of rat
kidney tissues strongly supported the protective effect of SEEJ in diabetic
nephropathy. The findings of this investigation concluded that SEEJ has significant
antidiabetic activity and potential protective effect in diabetic nephropathy.
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| earning the dubious distinction of being the
NTRODUCTION

“diabetic capital of the world” @, Diabetes is now

The world is facing an explosive increase in the  considered to be a vascular disease. Diabetic

incidence of fype-2 diabetes meliitus (1I2DM). nephropathy is one of the major microvascular

which is a chronic metabolic disease with highest complication of type-2 diabetes mellitus and is the

rates of prevalence and mortality affects more major cause of end-stage renal disease  (ESRD).

than 100 million people worldwide. It is caused by The early changes in diabetic nephropathy are

an absolute or relative lack of insulin and/or characterized by an increase in kidney size,
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reduced insulin activity (insulin resistance) 0. The glomerular volume and kidney function followed

prevalence rate of diabetes is estimated fo be 1- 1y the gccumulation of glomerular extracellular

5% in India. The number of people with diabetes in matrix, increased urinary microalbumin excretion,

India is currently around 50.8 million and expected  giomerular sclerosis and tubular fibrosis. Last stage

to rise to 87 milion by 2030 unless urgent overt  diabetic nephropathy is  clinically

preventive steps are faken *9. Hence India leads  ngrgeterized by proteinurea, hypertension and

the world with largest number of diabetic patients progressive  renal  insufficiency  ©.  Diabetic

Covered in Scopus & Embase, Elsevier Int. J. Drug Dev. & Res., January - March 2014, 6 (1): 175-187
© 2014 Godwin Selvaraj Esther et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted
noncommercial use, provided the original work is properly cited.




Q
o
£
O
=
f—
O
QO
<
£
O
i
(@)
N
O
—
Q
o
f—
(7¢]
c
(o)
O
c
S
(o)
o}
£
O
-_
i}
c
Q
(0))
>
L
©
—
(O]
Q
Lo
O
o
()
)
L
k7
LLl
g
O
=
Q
(7¢]
=
3
O
O
o

2
O
oz
£
>
L
e
O
Q
o
e
Q
Q
P
Q
f—
o
o}
i)
(a]
)
(V)
Q
>
f—
O
(V)
(S)
=}
O
£

nephropathy has been a growing threat in the
world and Eastern countries are not an exception.
In Australia type-2 diabetes mellitus patients
starting dialysis increased 5-fold between 1993
and 2007 and in India diabetic nephropathy, is
expected to rise to 6.6 million of the more than
100 million patients suffering diabetes. So it is a
major cause of morbidity in diabetic patients ©. 9,
All of the pharmacological modalities show limited
efficacy and certain adverse effects such as
hepatotoxicity, lactic acidosis, diarrhoea, obesity
or weight loss and attenuation of response after
prolonged use, dry cough and are expensive
particularly for developing countries like India and
China. Comparatively very less side effects and
low cost of phytopharmaceuticals from natural
resources open new avenues for the treatment of
various diseases including diabetes. Therefore
there is a need for phytochemicals that have
antidiabetic potential, which are cost effective,
potent and also safe without long-term side
effects I,

The ethanolic extracts of seeds of Eugenia
jambolana contain saponins which have reported
to show the anfidiabetic effect in previous studies,
appear to be involved in stimulation of pancreatic
R-cells and subsequent secretion of insulin 7. 8,
Despite the availability of many anfidiabetic
medicines in the market, diabetes and ifs
microvascular and macrovascular complications
continues to be a major medical problem. Plant
derivatives with purported antidiabetic activity
are used in folk medicine and fraditional healing
systems around the world ©. Herbal drugs are
prescribed widely even when their biologically
active ingredients are unknown (10, Substantial
efforts have been made in recent years to identify
new natural and synthetic antidiabetic drugs.

There is flood of scientific data about medicinal
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plants including those with antidiabetic potential
an,

The seeds of Eugenia jambolana, belonging to the
family of Myrtaceae has been indicated in
Ayurveda for its use in diabetes mellitus (2, It is
reported to have hypoglycemic @ 11. 13 14,
hypolipidemic (3, antiulcer (14, antibacterial (9,

(16,

anti-inflammatory neuropsycho

an, HYV 08

pharmacological anti and
antidiarrhoeal activity (19,

Although the seeds of Eugenia jambolana has
been used in traditional medicine 03 yet scientific
validation of its use in type-2 diabetes mellitus and
its effect on diabetic nephropathy needs to be
studied. Hence this investigation was undertaken
to evaluate the antfidiabetic activity and

protective effect of diabetic induced
nephropathy of ethanolic extract of seeds of
Eugenia jambolana (SEEJ) by using in-vitro and in-
vivo models. The in-vitro antidiabetic effect was
studied by glucose uptake assay in lymphocyte
tissue culture preparation. The in-vivo antidiabetic
activity and the effect on diabetic nephropathy
was evaluated using streptozotocin-nicotinamide
induced type-2 diabetes mellitus in male albino

Wistar rats.

MATERIALS AND METHODS

Plant material and exiract preparation
The fruits of Eugenia jambolana was collected
during January 2012, from Kaliakkavilai, Tamil
Nadu. It was identified and authenticated by
botanist Dr. K. Paul Raj and voucher specimen
was deposited in the Herbarium, department of
botany, Nesamony Memorial Christian College,
(NMCC/69/2012).  Seed

in shade and coarse

Marthandam was
separated and dried

powdered (2000 gm) in a mixer grinder. It was
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extracted with soxhlet using 95% ethanol for 72
hours, concentrated on water bath (70°C),

kept in oven (30° C) for drying and stored in
desiccator. The yield of ethanolic extract of SEEJ
was 36.8 gm (1.84%).

In-vitro antidiabetic effect by glucose uptake
assay

Lymphocyte culture preparation

(HPLs)
cultured in Rosewell Park memorial institute (RPMI)
1640 India)

media, supplemented with 10% heat inactivated

Human peripheral lymphocytes were

low glucose (Himedia, Mumbai,
fetal bovine serum (FBS) (Himedia, Mumbai, India),

antibiotics (Penicillin and
Phytohaem agglutinin (PHA) (Himedia, Mumbai,

India) was

Streptomycin).
used as the stimulant for cell
proliferation. The culture was filtered using 0.2 um
pore sized cellulose acetate filter (Sartorius,

Japan) in  completely aseptic conditions.
Lymphocytes were separated from the blood
using Hisep (Lymphocyte separation medium,
Himedia, Mumbai, India). 3 ml of lymphocytes
were transferred to centrifuge fube with 3 ml
diluted blood. It was then centrifuged at 2600 rpm
at  room temperature for 30 minutes.
Centrifugation should sediment erythrocytes and
polynuclear leukocytes and band mononuclear
lymphocytes above HiSep. The pellets were
washed with phosphate buffered saline and
diluted to 105 cells/ ml and used for studies @9,

Individual cultures were exposed to 300 mM
glucose followed by plant extracts in increasing
100, 200 pg/mb

incubated for 2 hours. Pioglitazone (PG) was used

concentrations (60, and
as the standard drug and a positive control with
glucose alone was maintained. The glucose
consumption was measured in cell free media

using glucose assay kit (Sigma Aldrich, USA) as per

Covered in Scopus & Embase, Elsevier

manufacturer’s instructions. All experiments were
repeated in triplicates and mean average was
used for calculations. Briefly cells were collected
and spun at 7500 rpom and clear supernatant was
collected and used for the assay. Glucose is
oxidized to gluconic acid and hydrogen peroxide
by glucose oxidase. Hydrogen peroxide reacts
with O-dianisidine in the presence of peroxidase
to form a colored product. Oxidized O-dianisidine
reacts with sulfuric acid tfo form a more stable
colored product. The intensity of the pink color is
measured at 540 nm and % glucose uptake was

measured using the following formula @,

Optical density of control — Optical density of test
% Glucose uptake = X100

Optical density of control

In-vivo antidiabetic effect of SEEJ against

streptozotocin-nicotinamide induced type 2
diabetes mellitus and their effect on diabetic
nephropathy

Animals

Male albino Wistar strain rats weight about 180-220
gm were procured from the central animal house
of Swamy Vivekanandha College of Pharmacy
were used for the study. They were maintained in
temperature 21+ 20 C, standard Ilaboratory
conditions and the relative humidity of 55-60 %
with a 12 hour light: 12-hour dark cycle. They were
allowed access to food with standard pellet diet
and water ad libitum. The study protocol was
approved by the instfitutional animal ethical
committee of Swamy Vivekanandha College of
Pharmacy, Elayampalayam, Tiruchengode, Tamil
Nadu. SVCP/
IAEC/Ph.D/019/Feb/2012) were

carried out in accordance with the guidelines of

(Protocol No:
and  studies

Committee for the Purpose of control and
supervision of experiments on animals (CPCSEA),

India.
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induced type-2 Diabetic Nephropathy in Rats

Drugs and chemicals
A gift sample of Pioglitazone was obtained from
Industries  Ltd.,

India. The following drugs and chemicals were

Sun  Pharmaceuticals Mumbai,
purchased from various companies: Sreptozotocin
(Sisco Research Laboratories Pvt. Ltd., Mumbai,
India), Nicotinamide (Ranbaxy Chemicals Ltd.,
Mumbuai, India), Carboxyl methyl cellulose (Loba
Pvt. Ltd., India),

Formaldehyde (Nine chemicals Pvt. Ltd., Mumbai,

Chemicals Mumbai,
India), Sodium citrate (Loba chemicals Pvt. Ltd.,
Mumboai, India), Citric acid (Loba chemicals Pvt.
Ltd., India),
monobasic (Loba chemicals Pvt. Ltd., Mumbai,
India), (Loba
chemicals Pvt. Ltd., Mumbai, India) and used for
the study.

Induction of type-2 diabetes mellitus

Mumbai, Sodium  phosphate

Sodium phosphate  dibasic

Streptozotocin was freshly dissolved in (0.1 M, PH
4.5) citrate buffer and nicotinamide was dissolved
in normal physiological saline and maintained on
ice prior to use. Non-insulin dependent diabetes
mellitus (T 2 DM) was induced in overnight fasted
rats by a single infraperitonial (i.p) injection of
streptozotocin (4.5 mg/kg, b.w), 15 min aofter the
infraperitonial administration of nicotinamide (110
mg/kg. b.w). The elevated plasma glucose level
was determined on 3@ day of streptozotocin and
nicofinamide administration and those rats with
fasting glucose levels greater than 250 mg/dl were
served as diabetic rats and used in the study.
Treatment with SEEJ was started on the third day
after streptozotocin and nicotinamide induction
and continued for 90 days. Nephropathy was
noted in diabetic rats between 4-8 weeks after
the administration of streptozotocin  and
nicotinamide M,

Treatment protocol

. __________________________________________________________________________________________________________________________________________________________________________|
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The animals were separated

info 6 groups,
containing 6 animals each (n=6); a total of 36 rats
(30 diabetic surviving rats, 6 normal control rats)
were used. SEEJ was suspended in 1% w/v
carboxy methyl cellulose (CMC) in water and
administered orally using an intra gastric tube.
Group | : Normal control (1% W/V CMC in water,
p.o, 1 ml/100 gm b.w.)

Group Il : Diabetic rats treated with 1% W/V CMC
in water, p.o, 1 ml/100 gm b.w.

Group Il : Diabetic+ Pioglitazone (4.05 mg/kg/day
in 1% W/V CMC in water, p.o, 1 ml/100 gm b.w.)
Group IV . Diabetic+ SEEJ (100 mg/kg/day in 1%
W/V CMC in water, p.o, 1 mi/100 mg b.w.)

Group V : Diabetic+ SEEJ (200 mg/kg/day in 1%
W/V CMC in water, p.o, 1 mi/100 mg b.w.)

Group VI : Diabetic+ SEEJ (400 mg/kg/day in 1%
W/V CMC in water, p.o, T ml/100 mg b.w.)

The initial and final body weight of various groups
were recorded. At the end of 90 days treatment,
the 24 hours urine was collected in metabolic
Pvt. Lid,

Ambalacity, India) and the volume of urine was

cages (nstruments & Chemicals
noted in all the groups. Then, it was used for the
estimation of urine microalbumin. Affer that, in
overnight fasted animals, blood samples were
collected in tubes containing EDTA by cardiac
puncture after them

anaesthetizing using

ketamine hydrochloride (24 mg/kg., b.w, im
injection) and used for the estimation of blood
glucose, glycosylated haemoglobin

(HbALIC), blood urea, blood uric acid, blood urea
nitrogen (BUN) and blood creatinine levels. Blood
samples were collected from retro orbital sinus
and blood sugar levels were estimated in every 15
days throughout the 90 days study. The urine and
blood parameters were evaluated using semi

auto analyzer - Mind Rays Ba-88a., (Mind Rays

© 2014 Godwin Selvaraj Esther et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted
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Medical India Pvt. Ltd., Mumbai, India) following
suitable methods.

Histopathological study of kidneys

After 90 days of treatment, the anaesthetized rats
were sactrificed by cervical decapitation and
kidneys were excised quickly and stored in 10%
buffered formalin solution (formaldehyde, 100 mil;
sodium phosphate monobasic, 4 gm; sodium
phosphate dibasic, 6.5 gm; and water, 200 ml)
and subjected to further processing for
histopathological studies.

Statistics

All the data were expressed as mean = SEM. The
One-way analysis of Variance (ANOVA) followed
by Tukey’'s multiple comparison test was used to
analyze the statistical significance for the effect of
different doses of SEEJ when compared to conftrol
with the help of Graph pad Instat software,
version 3.01; values are considered statistically

significant when P<0.05.

Resuits

In-Vitro antidiabetic effect by glucose uptake
assay method in lymphocyte culture preparation

The percentage glucose uptake of SEEJ 50 ug/ml
wass 22.46 %, 100 pg/ml was 40.18 % and 200 pg/mi
was 42.08 %. Pioglitazone 6 ug/ml showed 74.3 %

glucose uptake (Figurel).

40
30
20
0 T T T T

Control PGopg/ml SEEJ SEEJ SEEJ
S0pg/ml 100pg/ml 200pg/ml

% Glucose Uptake

Figure 1: Effect of SEEJ on % glucose uptake, PG:
pioglitazone

In-vivo antidiabetic effect of SEEJ and its effect on

diabetic nephropathy

Covered in Scopus & Embase, Elsevier

The effect of SEEJ on body weight and kidney
weight

Body weight: After 90 days of treatment the final
body weight of diabetic control rats were
significantly (P<0.001) decreased when compared
to the final body weight of normal control rats. In
animals tfreated with pioglitazone 4.06 mg/kg, the
final body weight was significantly (P<0.001)
increased when compared to the final body
weight of diabetic control group. In diabetic
animals treated with SEEJ 100 mg/kg (P<0.001)
SEEJ 200 mg/kg (P<0.001) and SEEJ 400 mg/kg
(P<0.001), the final body weights were significantly
increased when compared to the final body
weight of diabetic control animals (Table 1).
Kidney weight: The kidney weight of diabetic

control group increased significantly (P<0.001)

when compared to normal control group.
Diabetic rats treated with SEEJ 200 mg/kg
(P<0.001) aond SEEJ 400 mg/kg (P<0.001)

significantly decreased the kidney weights when

compared to diabetic control rats (Table 1).

Table 1: The effect of SEEJ on body weight and
kidney weight

Mean body weight (gms) Mean kidney

% F|no| (AfTer 90 weight
(% Treatment Inmol doys (gms/100gm
of treatment) body weight)

j | Normal | 199174 | hen834436 | 0.70040.03
control 5.54

y | Diabefic | 200004 | o505, 5460 1.30320.06™
control 6.19
Diabetic+

nl - pre. 203.33 + 26000 £ 1.280£0.06

4.41 4,284

4.05mg/kg
Diabetic+

V|  sEE)  |201.674558 214172007 |y 556.008
(100mg/kg)
Diabetic+

v| see)  |198.33:6.15| 290002577 | 474540 050
(200mg/kg)
Diabetic+

VI| SEES | 207.565.12 | 29267 2943 | g 755.0 opnee
(400mg/kg)

n=6, The values are expressed as mean +SEM;

""P<0.001

when compared to normal

control

group ###P<0.001 when compared to diabetic
control group.
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The effect of SEEJ on blood parameters from the 15" day onwards, until the completion of
Blood glucose levels: In diabetic control rats, the 90 days treatment. In the diabetic rats treated
fasting blood glucose level was significantly with SEEJ 100 mg/kg the fasting blood sugar level
(P<0.001) increased on the 3d day after was significantly decreased (P<0.05) on 60 days
streptozotocin-nicotinamide administration and treatment, (P<0.01) on 75 days treatment and
was maintained same in every fifteen days of (P<0.001) on 90 days treatment. Diabetic rats
blood glucose analysis fill the 90h day of tfreated with SEEJ 200 mg/kg and SEEJ 400 mg/kg
treatment schedule when compared to normal the fasting blood glucose level was significantly
control rats. When compared to diabetic control decreased (P<0.001) from 30 days to 90 days
rats, pioglitazone 4.05 mg/kg significantly treatment when compared to diabetic control

(P<0.001) reduced the fasting blood glucose level rats (Table 2, Figure 2).

Table 2: The effect of SEEJ on blood glucose levels (mg/kQ)

T IO Mean blood glucose levels (mg/dl)
15t day 30 day 45M day 60 day 75t day 90 day

Normal 1.63 + 91.76 + 89.48 + 93.05 + 86.35+ 91.63+ 90.50 + 90.77
control o 573 | 0397 04.66 06.25 04.42 05.62 04.26 05.61

| oabotic conroy| 99-15% | 351.10% | 39037 39527 « 20182 2169 + 2182+ | 4217+

0657 | 27.31" 19.47" 15.36 17.93" 16,41 18.17 2127

i Didbetfic +P.G | o500+ | 36343+ | 301.38+ 25627 + 215.45 + 122.80 + 12042 + 98.17 +

4.05mg/kg 04.76 19.09 05.04### 08.84¢## 11.49### 05.80%## 03.50### 01.82¢##

\, |Dicbetic+SEES| 9802 | 397.83% | 38252% |g o .| 34613% | 33958+ 33}%‘12* 3217] 13%*
A00mg/kg) | 0593 15.17 14.55 43 £14. 10.87# 10.68### )4 13

, | Didbetic +SEE)| 10262 | 40533+ | 349.88+ 276,72 + 191.97 + 134,02 + 1%%%5;* ]gj'g N
00mg/kg) | 0430 | 02081 016.36 01500%#% | 0571##% | (0260 ### 30 4.5

i |Didbetic+SEE)| 9922 | 41857+ | 34848+ 288.22 + 217.78 + ]%%'ﬁ%* 1 &%88* 1%3'558;
@oomg/kg) | 0633 17.01 15.06 14.72¢## 15,600+ /.1 4.3 4.5

n=6, The values are expressed as mean +SEM; ""P<0.001 when compared to normal control group,
#P<0.05, ##P<0.01, ###P<0.001 when compared to diabetic control group.

induced type-2 Diabetic Nephropathy in Rats

—4—N.C

450 - ~
= 400 Db
éb o 4 .- A > He—¢ DC+PG 4.05
< 300 4 mg/'kg
% 250 - / \\\ —— DC+SEEJ
'E 200 4 100mg/kg
‘_E 150 A +E)(:z+s§E.1
éﬁ 100 | :' . . 4 3 ;()_()111§g..-1<g
E 50 - ¢ ¢ D(,H—SE:EJ
= - 400mg/kg

0 T T T T T T T 1

Godwin Selvaraj Esther et al; Effect of Eugenia Jambolana on Streptozotocin-Nicotinamide

O day 3days 15days 30 days 45 days 60 days 75 days 90 days

Figure 2: The effect of SEEJ on blood glucose level (mg/dL), NC: Normal control, DC: Diabetic control, PG:
Pioglitazone
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Glycosylated haemoglobin level: The levels of
(HbAIC)  were

significantly (P<0.001) increased in diabetic

glycosylated  haemoglobin
control rats, when compared to normal control
rats. The pioglitazone 4.05 mg/kg treated group
showed significant (P<0.001) decrease in HbAIC
when compared to diabetic control rats. In SEEJ
100 mg/kg (P<0.05), SEEJ 200 mg/kg (P<0.001)
and SEEJ 400 mg/kg (P<0.001) treated diabetic
rats showed significant decrease in HbAI1C when
compared to diabetic control rats (Table 3).

Blood urea level: The blood urea level in diabetic
control (P<0.001)

group was  significantly

Table 3: The effect of SEEJ on glycosylated haemoglobin, blood urea and blood uric acid level

Groups Treatment

Mean glycosylated
haemoglobin level(%) | urea level (mg/dl)

increased when compared to normal control
group. The diabetic group treated with SEEJ 400
mg/kg significantly (P<0.05) decreased the blood
urea level when compared to diabetic control
group (Table 3).

Blood uric acid level: The blood uric acid level of
diabetic control group was significantly (P<0.001)
increased when compared to normal control
group. In diabetic rats treated with SEEJ 200
mg/kg (P<0.001) and SEEJ 400 mg/kg (P<0.001)
the blood uric acid level was significantly
decreased when compared to diabetic control

group (Table 3).

Mean blood uric acid
levels (mg/dl)

Mean blood

| Normal control 5.08 +0.30 35.6 +1.32 0.95+0.12
I Diabetic control 10.3+0.28™ 42.2740.73™ 2.03+0.07""
Il Diabetic + P.G(4.06mg/kg) 6.640.14### 43.42+1.04 1.93+0.11
[\ Diabetic + SEEJ (100mg/kg) 8.9+0.22# 42.88+0.63 1.62+0.17
\ Diabetic + SEEJ (200mg/kg) 5.7+0.36%## 41.7840.71 0.97+0.18###
VI Diabetic +SEEJ (400mg/kQ) 6.1740.37### 37.98+1.26% 1.12+0.16###

n=6, The values are expressed as mean +SEM; ""P<0.001 when compared to normal control group,
#P<0.05, ###P<0.001 when compared to diabetic control group.

Blood urea nitrogen level: In the diabetic control
group the blood urea nitrogen ([BUN) was
significantly (P<0.001) increased when compared
to normal control group. In diabetic rats treated
with SEEJ 100 mg/kg (P<0.05), SEEJ 200 mg/kg
(P<0.001) and SEEJ 400 mg/kg (P<0.001)
significantly decreased the blood urea nitrogen
level when compared to diabetic control group
(Table 4).

Blood creatinine level: The blood creatinine level
of diabetic control group was increased
significantly (P<0.001) when compared to normal
control group. But diabetic rats treated with SEEJ
200 mg/kg (P<0.01) and SEEJ 400 mg/kg (P<0.001)

showed significant decrease in blood creatinine

Covered in Scopus & Embase, Elsevier
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level when compared to diabetic control group
(Table 4).

Table 4: The effect of SEEJ on BUN and creatinine
levels (mg/dL)

Mean
creatinine
levels
(mg/dl

Mean BUN
Treatment levels
(mg/dh

oded Yo reasay reuibrio yibue  ||n4

Normal control 15.48+0.79 0.44+0.04
I Diabetic control 24.7+0.57"" 0.68+0.06™
T &fg;i‘;fkg) 23.53:0.53 | 0.65:0.03
v Dig%g:fgijE)EJ 215:033% | 0.59:0.01
Vv Diggg:;cgijE)EJ 16.3340.69### | 0.490.01##
VI +SEE5)5§§2; kg | 1631067 | 0.46:001%%

n=6, The values are expressed as mean +SEM;
“"P<0.001 when compared to normal control
group, #P<0.05, ##P<0.01, ###P<0.001 when
compared to diabetic control group.
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The effect of SEEJ on urine parameters

Volume of urine: In the diabetic control group of
rats, the volume of urine was increased
significantly (P<0.001) when compared to normal
control rafs. In diabetic rats treated with
pioglitazone 4.05 mg/kg (P<0.001), SEEJ 100
mg/kg (P<0.001), SEEJ 200 mg/kg (P<0.001) and
SEEJ 400 mg/kg (P<0.001) significantly decreased
the volume of urine when compared to diabetic
control group (Table 5).

Urine microalbumin level: The urine microalbumin
levels in the diabetic control group of rats were
significantly (P<0.001) increased when compared
to normal control group of rats. In diabetic
control rats tfreated with SEEJ 100 mg/kg (P<0.01),
SEEJ 200 mg/kg (P<0.001) and SEEJ 400 mg/kg
(P<0.001) showed significant decrease in the
urine microalbumin levels when compared to

diabetic control rats (Table 5).

Table 5: The effect of SEEJ on volume of urine and
urine microalbumin levels

Mean urine

Mean volume ) .
microalbumin

e)
0) g Treatment

of urine (ml) levels (mg/dl)
| Normal control 2.18+0.30 0.33+0.05
Il | Diabetic control 19.641.02" 0.77+0.05™
Diabetic + pan
Il P.G(4.05mg/kg) 3.0540.54 0.58+0.06
Diabetic + SEEJ din s
v (100mg/ka) 13.65+0.88 0.50+0.04
Diabetic + SEEJ sy s
V (200mg/kg) 3.4140.55 0.23+0.03
Diabetic o sy
VI +SEEJ(400mg/kg) 3.7140.59 0.27+0.04

n=6, The values are expressed as mean + SEM;
“"P<0.001 when compared to normal control
group, #P<0.05, ##P<0.01, ###P<0.001 when
compared to diabetic control group.
Histopathalogical studies

The histopathological observations of the rat
kidneys revealed that the normal control group
rats shows normal glomeruli and kidney tubules
with healthy epithelial cells. The kidneys of

diabetic control group rats shows thickening of

Covered in Scopus & Embase, Elsevier

vesicles disrupted tubules, degeneration and

necrosis of epithelial cells and intertubular

haemorrhage.
tfreated with SEEJ 200 mg/kg and SEEJ 400 mg/kg

showed

But the kidneys of diabetic rats
regeneration of tfubular epithelium
depicting normal tubules with intact epithelium

and presence of few RBCs in between tubules.

Discussion

Chronic  diabetes mellitus causes multiple
complications like diabetic nephropathy and
premature mortality, accounting for atleast 10 %
of ftotal

health care expenditure in many

countries M, The results of in-vitro antidiabetic
effect of SEEJ by glucose uptake assay revealed
the increase in percentage glucose uptake in
lymphocyte culture  preparation. When
compared to pioglitazone on increasing the dose
of SEEJ, the % glucose uptake also increased
proportionally. Pioglitazone increase the %
glucose uptake by skeletal muscle via glucose
transporters and the report of the SEEJ also
showed the increase in percentage glucose
uptake. So the current observations confirms the
role of % glucose uptake and are indeed may be
due to the activation of PPARy by PPARy agonist
(insulin sensitisers) which are currently being used
in the freatment of insulin resistance associated
with type-2 diabetis mellitus and thus influenced
the peripheral like

glucose uptake. Drugs

thiazolidinediones and Insulin cause
differentiation of pre-adipocytes into adipocytes.
The adipocytes then stimulate glucose uptake
and this aid in reducing the blood glucose levels.
Therefore, drugs which exhibit glucose uptake
activity would be desirable for patients with
T2DM. The drug SEEJ exhibited increase in %

glucose uptake and thus can be explored as
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glucose lowering agent to freat T2DM @2 23), The
study supports this hypothesis and given a lead 1o
explore the role of SEEJ in glucose uptake.

The results of in-vivo antidiabetic effect of SEEJ by
streptozotocin-nicotinamide  induced  type-2
diabetes mellitus revealed that the reduction of
final body weight of diabetic control group is due
to increased muscle wasting in diabetes @4, But
diobetic rats treated with SEEJ showed an
increase in body weight as compared to the
diabetic control which may be due to its
protective effect in controlling muscle wasting i.e
reversal of gluconeogenesis. This observation is
consistence  with  the results of previous
researchers, as they reported that any drug
possessing antidiabetic activity protects the
muscle wasting in diabetic animals @5,
Diabetic rats treated with SEEJ

decreased the kidney weights when compared

significantly

to diabetic control rats. The increase in kidney
weight was due to renal enlargement, which is
one of the key features occuring during
nephropathy, a hypertrophy and hyperfunction
of the kidneys with typical increase in kidney size
and glomerular filtration rate can be observed.
This is due to the factors such as glomerular
hypertrophy and nephromegaly (whole kidney
enlargement), an early feature of both
experimental and human diabetes occurs due to
combination of tubular hypertrophy hyperplasia
and interstitial expansion %),

In the diabetic rats freated with SEEJ the fasting
blood sugar level was significantly decreased
when compared to diabetic control rats. When
compared to pioglitazone, the SEEJ was also
equally effective at 200 mg/kg and 400 mg/kg
doses in controlling fasting blood glucose level in
diabetic rats. Liver is mainly responsible for

maintaining normal concentrations of blood

Covered in Scopus & Embase, Elsevier

glucose by its ability to store glucose as glycogen
and to produce glucose from glycogen
breakdown or from gluconeogenic precursors.
Selective destruction of pancreatic p-cells by
streptozotocin using experimental diabetes results
in the decreased plasma insulin levels. This in turn
leads to the defective glucose oxidation and
causes hyperglycemia in diabetes involves over-
production (excessive hepatic glycogenolysis
and gluconeogenesis) and decreased utilization
of glucose by the tissues M. The activation of
PPARy by PPARy agoinst (insulin sensitisers) which
are currently being used in the freatment of
insulin resistance associated with type- 2 diabetes
mellitus and thus influenced the peripheral
glucose uptake. PPARy, a transcription factor
belonging to the nuclear receptor family. Drugs
like thiozolidinediones and Insulin  cause
differentiation of pre-adipocytes into adipocytes.
The adipocytes then directly enhances insulin
signaling and stimulate glucose uptake in muscle
on binding with PPARy agonists and thus aid in
reducing the blood glucose levels. Therefore,
drugs which exhibit glucose uptake activity
would be desirable for patients with T2DM. The
drug SEEJ exhibited significant reduction in blood
glucose level and thus can be explored as
glucose lowering agent to freat T2DM @2 23), The
reports of the present study was consistence with
the results of previous researchers who reported
the SEEJ showed significant decrease in fasting
blood glucose level in drug treated group when
compared to diabetic contfrol groupt®. This
indicates that the SEEJ has possessing significant
antidiabetic effect at 200 mg/kg and 400 mg/kg
dose levels.

SEEJ freated diabetic rats showed significant
decrease in HbA1C when compared to diabetic

control rats. When compared to pioglitazone the
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SEEJ was also equally effective at 200 mg and
400 mg doses in controling HbAIC level in
diabetic poorly

increased

rats. In an unconftrolled or

controlled diabetes, there is an
glycosylation of a number of proteins, including
HoAI/C is 3.4-48 %

haemoglobins in normal human red blood cells

haemoglobin. of total

and it would found to increase in diabetic
patients upto 16 %. The level of HbOAIC is the
indicator of the degree of control of diabetes in
patients and its level reflects the average blood
glucose concentration over the past three
months M, HoA1C is the most abundant glycated
which initiates and

haemoglobin product,

participates in multiple organ damage in
diabetes patients. The reaction between glucose
and haemoglobin forming HoAC is a type of a
nonenzymatic condensation of glucose with the
free amino groups of the N-terminals of the b-
The

process is slow, continuous and irreversible. It

chain of the haemoglobin molecules.

serves as an indicator of metabolic control in
diabetes @), Each 1% reduction in glycosylated
haemoglobin is associated with a 37 % reduction
in microvascular complications, 18 % myocardial
infarction and 21 % fewer diabetes-related
deaths @8), In the present study also, HbAIC level
increased in diabetic rats and administration of
SEEJ controls the glycation of haemoglobin by an
increase in glutathione peroxidase and thus
decreases the level of HbA1C in experimental rats
@}

The diabetic group rats treated with SEEJ
significantly decreased the blood urea level
group.
Elevated levels of urea occurs in diabetes mellitus

when compared to diabetic control

due to increased protein breakdown and may
also be seen in renal disorders like glomerular

nephritis and chronic nephritis @, In the present

. _______________________________________________________________________________________________________________________________________________|
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investigation elevated level of blood urea in the
diabetic group treated with SEEJ was restored to
near normal level.

In diabetic rats treated with SEEJ, the blood uric
acid level was significantly decreased when
compared to diabetic control group. Uric acid is
a product of purine metabolism. The increase in
uric acid could be due to the fact that filtered
uric acid is both reabsorbed and excreated in
the proximal tubule through a voltage-sensitive
urate channel and a urate-anion exchange
mechanism. Hyperuricemia can be a result of
either increased production or decreased
excretion @9, The SEEJ restored the elevated uric
acid level in diabetic rats.

In diabetic rats treated with SEEJ the blood urea
nitrogen level was significantly decreased when
compared to diabetic control group. Blood urea
nitrogen is formed when protein breaks down,
which is another marker of kidney function. When
blood flows through the body, protein circulates
to cells. Cells use the protein and excrete the
waste products urea which is filtered out of the
blood by kidneys. Urea also contain nitrogen. In
diabetic nephropathy urea and nitrogen stay in
the blood. The BUN of over 20 mg/dl is an
indicator of decreased kidney function. The SEEJ
restored the elevated blood urea nitrogen in
diabetic rats G0,

But diabetic rats treated with SEEJ showed
significant decrease in blood creatinine level
when compared to diabetic control group.
Creatinine is endogenously produced and

released into body fluids and its clearance
measured as an indicator of glomerular filtration
rate GV, If serum creatinine levels increased due
to hyperglycemia that causes osmotic diuresis

and depletion of extracellular fluid volume 62,
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The SEEJ significantly reversed the elevated blood rats freated with 200 mg/kg and 400 mg/kg doses
creatinine in diabetic rats. of SEEJ.

In diabetic rats treated with pioglitazone, the

volume of urine significantly decreased when C

ONCLUSIONS
compared to diabetic control group of rats. In
diabetic control group of rats treated with SEEJ, Inthis investigation, SEEJ increased the
the volume of urine level was significantly percentage glucose uptake in  lymphocyte
decreased when compared to diabetic control culture preparation. The abnormalities in body
group. Polyuria is the symptom of diabetes, the weight,  kidney  weight, blood  glucose,
volume of urine levels increased in diabetic rats, glycosylated  haemoglobin, blood urea, blood T
since the renal tubules are unable to absorb all of uric acid, blood  creatinine and  urine c
the glucose filtered in the glomeruli. The renal microalbumin levels in the diabetic control group —
excretion of glucose requires excretion of water was  significantly  reversed by  SEEJ in —
and produces an osmotic diuresis which is called strepfozotocin-  nicofinamide  induced type- 2 %
polyuria or excessive urination. It can cause diabetic nephropathy in male albino Wistar rats. (Q
dehydration, resulting in dry skin and blurred Therefore, this investigation concluded that SEEJ =%
vision, which is due to fluctuation in the amount may be used as an antidiabetic agent and renal =)
of glucose and water in the lenses of the eye profective for chronic type-2 diabetes mellitus O
during dehydration. Glucose needs water to flow pafients  fo  prevent  the  nephropathy :
from the body. Loss of water causes an increase complications in  didbetic - populations,  affer (g
in the serum polarity that stimulates the thirst confirming its efficacy and safety in well- R
centre in the hypothalamus ©3. The SEEJ controlled clinical ftrials. If it is confirmed in QJ
significantly decreases the increased volume of humans, SEEJ may be a potent, safe and cost ;U
urine output in diabetic rats. effective phytomedicine to prevent
The diabetic confrol rats treated with SEEJ nephropathy-induced  premature  death  in
showed significant decrease in the urine diabetic patients.

“
microalbumin levels when compared to diabetic @)
control rats. The increase in urine microalbumin REFERENCES -
was due to proteins from the kidney, appear in 'U
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