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ABSTRACT

Diabetes is one of the disorders that require life time management. Oral hypoglycemic are
widely utilized by diabetic individuals to control sugar level. An abnormality in liver function
markers is one of the major problems and certain drug treatments may be one of its reason.
Diabetic nephropathy is also one of the most common complication of diabetes melitus. The
purpose of this study is to assess the effect of antidiabetic drugs DPP-4 inhibitors as sitagliptin
and Szygium cumini seeds on liver and kidney function. In this study, hepatic and renal effect of
combination of sitagliptin and Szygium cumini seeds are compared with sitagliptin alone. Effects

were examined on the levels of bilirubin, alkaline phosphatase, Gamma GT and SGPT for the
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liver function. The effects were also observed on urea, creatinine, phosphorus, uric acid and
calcium level. It may be concluded that in liver function test, there is a difference between
sitagliptin alone and in combination with S. cumini because in combination mainly in diabetic
animals, values are near to normal limit as compared to sitagliptin alone in which values are
remarkably changed as decreased level of SGPT. Similarly effect of combination is good for
kidney function markers as toxicity is reduced and kidney function markers not change
remarkably in combination. But in sitagliptin alone, urea and phosphorus reduced too much and
uric acid remarkably increased.
Keywords: DPP-4 inhibitors, Sitagliptin, Szygium cumini, antidiabetic, liver function

markers, Kidney function, diabetic nephropathy

INTRODUCTION

Oral hypoglycemics are effective for the
treatment of type II diabetes mellitus. Certain
classes of oral hypoglycemic are utilized as
secretagogues and sensitizers. Certain new
incretin  analogues as gliptins (DPP4
inhibitors) are also widely utilizing drugs
now a days for treatment of diabetes [1-3].
Gliptins decreases stomach emptying they
also control sugar level by increasing the
level of insulin [4]. Many herbal drugs are
also effective for diabetes. Herbal drugs can
also be utilized in combination with
allopathic medication. S. cumini is also
known as Jamun and it fruits, seeds, leaves
and stem bark all are reported to have
antidiabetic activity. Previous studies report
that combination of Sitagliptin and S. cumini
gives better control of sugar level in diabetic

animal models. Family of Szygium cumini is

Myrtaceae and it is widely distributed in

regions of Himalayas to South India [5]. The
plant is rich in compounds containing
anthocyanins, glucoside, ellagic acid,
isoquercetin, kaemferol and myrecetin. The
seeds are claimed to contain alkaloid,
jambosine, and glycoside jambolin or

antimellin, which halts the diastatic
conversion of starch into sugar [6-7].
Medicinal plants having flavonoids have
hepatoprotective potential [8]. There was
need to screen effect of combination of these
two drugs on hepatic and renal function.
MATERIAL AND METHOD

Extract Preparation:

The extraction was done by using the method
of Ahmad et al, 2012. Air-dried seeds of S.
cumini (2.0 kg) were used for the activity.
Thick ethanolic extract was obtained that was

air dried and dilutions were made in distilled

water for oral administration to rabbits [9].
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Animals:
Rabbit of same sex of weight 1 kg were used.
Group 1: Non diabetic control group
receiving normal saline; Group 2: Induction
of diabetes with Alloxan (Diabetic control);
Group 3: Induction of diabetes with Alloxan
(100mg/70kg);

Induction of diabetes with Alloxan+Szygium

+Sitagliptin Group 4:
cumini (200mg/kg); Group 5: Induction of
diabetes with Alloxan+Sitagliptin
(50mg/70kg) +Szygium cumini (100mg/kg).
Induction of Diabetes:

Diabetes was induced by using alloxan.
Method of Jianpu was used for alloxan
injection, rabbit’s weights were recorded
[10]. Ketamine hydrochloride 30mg/kg and
xylazine 3mg/kg was given to the rabbits to
be lightly anesthetized. Normal sterile saline
containing alloxan monohydrate (100mg/kg)
dissolved as 5% (W/V) was administer
intravenously with 25 guage butterfly
catheter for 2 minutes. The animals having
fasting blood glucose level higher than
180mg/dl, DPP4 inhibitor and S. cumini was
administered orally in the morning for three
months. For biochemical analysis, blood
samples were collected at the end of
experiment for liver and kidneyfunction test
[11-12].

Biochemistry Analysis:

Plasma was collected by centrifugation of
blood samples it 3000 rpm and 4°C for 15
minutes. Plasma was stored at—20°C. Blood
samples of negative and positive control
groups and treated groups were analysed. For
liver function levels of Bilirubin, alkaline
phosphatase, Gamma GT and SGPT levels
were analysed while for kidney function
urea, creatinine, calcium, uric acid and
phosphorus levels were analysed.
STATISTICAL ANALYSIS:

Data was analysed by one way ANOVA
using SPSS version 21. Tukey’s post-hoc test
was used. Results are expressed in
Mean+SEM taking significance p<0.01 and
p<0.001.

RESULTS

Effect on liver function:

The total bilirubin level of control non-
diabetic rabbits was 0.05 = 0.01 mg/dl. The
total bilirubin level of control diabetic was
0.13 + 0.03, which when Sitagliptin, sygium
and combination administered orally to the
group became 0.05+£0.02, 0.06+£0.02 and
0.05+0.01.respectively. There was significant
decrease in total bilirubin. In direct bilirubin
level there was no significant change (Table
1; Graph 1.1, 1.3 and 1.5).

The SGPT level of control non-diabetic
rabbits was 51 + 1.91 U/L. The SGPT level

of control diabetic was 14 + 1.50, which
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when Sitagliptin administered orally to this
group it reduced to 2+ 0.58. When sygium
administered it became 31 + 1.16 while with
combination SGPT value raised to 63 + 3.77
(Table 1).

The alkaline phosphatase level of control
non-diabetic rabbits was 53 + 1.36 U/L. The
alkaline phosphatase level of control diabetic
group was 20 + 1.72. When sitagliptin,
sygium and combination was administered it
increased it to 32 £ 2.37, 62 £ 3.21 and 47 +
2.73 respectively (Table 1).

The GAMMA GT level of control non-
diabetic rabbits was 13 + 1.03 U/L, which
did not show significant elevation when
Sitagliptin was administered. While with
szygium and combination it increased upto
18+ 1.83 and 20 + 1.59 respectively (Table 1;
Graph 1.2, 1.4 and 1.6).

Effect on Kidney Function:

The urea level of control non-diabetic rabbits
was 41 + 1.61mg/dl. The urea level of
control diabetic group was 42+ 1.58. When
Sitagliptin and Sygium was administered
alone to animal groups it reduced to 28+ 1.30
and 31 + 1.00 respectively.  With the

administration of combination it showed no

significant change that is 41 + 2.12 (Table 2;
Graph 2.1-2.3).

The creatinine level of control non-diabetic
rabbits was 1.47 + 0.02 mg/dl. The creatinine
level of control diabetic rabbits was 0.79 +
0.02.  When Sitagliptin, Sygium and
combination was administered creatinine
increased to 0.89+ 0.01, 1.06 + 0.02 and 0.83
+ 0.01 respectively (Table 2). There was no
significant change in the level of calcium
with the administration of Sitagliptin,
Szygium and combination in comparision to
diabetic control group that is 13.06 = 0.03.
The uric acid of control non-diabetic rabbits
was 1.07 £ 0.01 mg/dl. The uric acid of
control diabetic rabbits was 1.1 £ 0.03. When
Sitagliptin, szygium and combination was
administered it increased to 5.37 £ 0.21, 7.42
+0.19 and 3.19 £+ 0.06 respectively (Table 2).
The phosphorus level of control non-diabetic
rabbits was 9.1 £ 0.27 mg/dl. The
phosphorus level of control diabetic rabbits
was 4.82 + 0.16. When Sitagliptin, szygium
and combination administered it reduced
phosphorous level to 0.79+0.19, 1.31 +£0.02
and 3.82 + 1.24 respectively (Table 2; Graph

2.1-2.3).
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Table 1: Effect of Sitagliptin, S. cumini and combination on hepatic activity in Diabetic Rabbits

Total Direct Bilirubin SGPT Alkaline Gamma
Bilirubin (mg/dl) (U/L) Phosphatase GT
(mg/dl) (U/L) (U/L)
Normal control 0.05+0.01 0.03+ 0.01 51+1.91 53+ 1.36 13+1.03
Diabetic Control 0.13+0.03 0.02+ 0.01 14+ 1.50 20+ 1.72 11+ 0.51
Treated 1 0.05 £0.02* 0.03 +0.02 2 +(0.58%* 32+£237* 13+ 0.92
(Sitagliptin)
Treated 2 0.06 +£0.02* 0.03 +0.01 31+1.16% 62 £3.21%* 18+ 1.83*
(S. cumini)
Treated 3 0.05+ 0.01* 0.03+0.02 63 + 47 £2.73%* 20 +1.59*
(Sitagliptin + S. 3.77%*
cumini)

Values are expressed in Mean + SEM, n=10, Results of diabetic treated groups are compared with diabetic control group;
*=p<0.01;**=p<0.001

Table 2: Effect of Sitagliptin, S. cumini and combination on renal activity in Diabetic Rabbits

Urea Creatinine Calcium Uric Acid Phosphorus
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Normal control 41 £1.61 1.47 £0.02 13.71 £0.10 1.07 +£0.01 9.1 £0.27
Diabetic Control 42 £1.58 0.79 £ 0.02 13.06 £ 0.03 1.1+£0.03 4.82+0.16

Treated 1 28 £1.30%* 0.89 +0.01* 13.71 £0.06 537 £0.21%* 0.79 £0.19%*

(Sitagliptin)

Treated 2 31 +1.00%* 1.06 + 0.02** 14.17 £0.03 742 £0.19%* 1.31 £0.02%*

(S.cumini)

Treated 3 41 +£2.12 0.83 £0.01 13.16 £ 0.03 3.19 £0.06** 3.82 +£1.24*
(Sitagliptin + S.

cumini)

Values are expressed in Mean + SEM, n=10, Results of diabetic treated groups are compared with diabetic control group;
*=p<0.01;**= p<0.001
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Graph 1.1: Effect of Sitagliptin on total and direct bilirubin in Diabetic Rabbit
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Graph 2.3: Effect of Sitagliptin with Szygium on kidney function markers in Diabetic Rabbit

DISCUSSION

The antidiabetic drugs sitagliptin and S.
cumini were used as combination on animal
models and hepatic and renal effects were
observed on alloxan induced rabbits.
Sitagliptin alone was given to diabetic and
non diabetic groups, effects on liver function
observed i.e. alkaline

markers were

phosphatase and Gamma GT levels were

increased while SGPT level was remarkably

decreased while with  szygium and
combination SGPT level was increased. No
significant effect on bilirubin level was
observed. Abo-Haded et al., worked on
hepatoprotective effect of sitagliptin by
methotrexate induced hepatotoxicity and it
was reported that serum glucose level was

not significantly altered among different
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experimental groups. Methotrexate treatment
increased the serum activities of ALT, AST,
ALP and LDH compared to the control
group. Pretreatment with sitagliptin caused a
significant decrease in liver transaminases,
ALP and LDH levels compared to
Methotrexate group in a dose dependent
manner. It was also reported that sitagliptin
pretreatment alleviated markers of oxidative
stress and improved the antioxidant capacity
of the liver also sitagliptin pretreatment up-
regulated Nrf2 mRNA and restored Nrf2
binding activity compared to Methotrexate
group. Sitagliptin restored normal levels of
inflammatory cytokines (nitrite/nitrate, TNF-
a, [IL-1B, IL-6) [13].

Shrotri et al, investigated hypoglycemic
properties of Eugenia jambolana [14]. Seed
extract contain certain constituents that can
give hepatoprotection due to its antioxidant
potential. The seeds have reported to be rich
in flavonoids, a well-known antioxidant,
which accounts for the scavenging of free
radicals and protective effect on antioxidant
enzymes and also found to have high total
phenolics  with  significant antioxidant
activity [15-16]. When S. cumini seed extract
was given to assay hepatic activity, alkaline
phosphatase, SGPT and Gamma GT values

increased while there was no effect on direct

bilirubin level. The level of total bilirubin

was reduced but the result was not highly
significant. When combination of sitagliptin
and Szygium cumini was given, alkaline
phosphatase and Gamma GT and SGPT
levels increased. Direct bilirubin was not
significantly altered.

Sitagliptin reduced levels of SGPT that can
be elevated by the combination of sitagliptin
and S. cumini. Similarly level of alkaline
phosphatase much increased with the S§.
cumini that can reduce by the combination of
Sitagliptin and S. cumini.

In present study effect of Sitagliptin and S.
cumini on renal parameters was also
observed. When Sitagliptin alone was given
to control non diabetic and diabetic groups;
levels of kidney function markers as urea and
phosphorus remarkably reduced and uric acid
and creatinine levels were increased.
Sitagliptin effect on kidney markers show
increase in uric acid and creatinine levels
while level of urea and phosphorus was
reduced and calcium levels were not altered.
Jingjing et al., in 2014 demonstrate that
sitagliptin ~ treatment is  effective in
attenuating dyslipidemia-related renal injury.
This protective effect may be associated with
the activation of AMPK and the inhibition of
Akt, TGF-Bl, and FN, as well as the
p38/ERK  MAPK

Additionally, this

signaling  pathway.

protective effect of
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sitagliptin appears to be distinct from its
beneficial effects on glucose and lipid
metabolism, and may account for enhanced
GLP-1 levels [17].

Chaudhuri et al., reported anti-inflammatory
activity of S. cumini seed extract [18]. Shafi
et al., explored antibacterial activity of S.
cumini [19]. Due to anti-inflammatory and
antibacterial activity jambolinum can be
effective in certain inflammatory conditions
and infections [18]. When Szygium cumini
was administered it also increased level of
creatinine and uric acid these values were
increased more in comparison to sitagliptin.
Phosphorus and urea level was reduced with
S. cumini also. While level of calcium was
remained unaltered. In 2014 Maiti et al., also
worked on S. cumini activity on
streptozotocin indeced diabetic rat metabolic
disorders they found that levels of glycogen
in liver and skeletal muscle tissues were
recovered by treatment with S.
jambolanum in diabetic rats as compared
with the untreated diabetic rats. Levels of
serum urea, uric acid and creatinine were
increased in diabetic rats significantly as
compared with the control group, which were
resettled in the control group after treatment
with mother tincture of S. jambolanum in
diabetic animals.

Alongside, significant

recovery in the activities of antioxidant

enzymes like catalyse, peroxidase and super
oxide dismutase, the levels of free radicals
generated as bye products in hepatic and
renal tissues were also observed in the
treatment with mother tincture of .
jambolanum treated diabetic animals with
respect to the untreated diabetic animals
[20].

When combination of Sitagliptin and S.
cumini was given, urea, phosphorous slightly
reduced and creatinine, uric acid slightly
increased. p-value is significantly changed in
all except phosphorus in diabetic group.

So there is a difference between Sitagliptin
alone and in combination with S. cumini as
urea and phosphorus reduced too much in
Sitagliptin as compared to combination in
which they slightly reduced. Uric acid
remarkably increased in group treated by
Sitagliptin as compared to combination in
which too much change not occurred.
CONCLUSION

Hence in liver function test, in combination
mainly values are near to normal limit as
compared to sitagliptin alone in which values
are remarkably changed i.e decreased as in
SGPT.  Similarly level of alkaline
phosphatase is much raised with S. cumini
alone while in combination it is reduced.

When we compare the effect on kidney

function markers we can conclude that
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combination is good for kidney function
markers and kidney function markers not
change remarkably in combination. But in
sitagliptin and S. cumini alone, urea and
phosphorus reduced too much and uric acid
remarkably increased.
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