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Results: The study indicated that the treatment of mothertincture of Syzygium jambolanum

in diabetic albino rats restored the body weight and significantly controlled the elevated
blood glucose level as compared with the untreated group. Levels of glycogen in liver
and skeletal muscle tissues were recovered by treatment with Syzygium 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 Syzygium 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 Syzygium jambolanum treated
diabetic animals with respect to the untreated in diabetic animals.

Conclusion: The homoeopathic mother tincture of Syzygium jambolanum has
therapeutic effect on metabolic disorders and oxidative injuries in Streptozotocin
induced diabetic male albino rats.
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INTRODUCTION
different diseases.! Due to minimal side-effects,

Homoeopathy, a common form of alternative medicine ~ homoeopathic remedies may serve as potential method
is used worldwide and plays a major role in healing  of treatment and in the management of diabetes.”?
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The incidence of diabetes is rapidly increasing,
particularly in the developing countries due to
urbanisation, genetic predisposition and lifestyle.?4
It has a considerable impact on the health, life style,
life expectancy of patients and its complications
result in major health problems.P! It is a metabolic
disease, characterized by hyperglycemia, impaired
metabolism of glucose and other energy-yielding
fuels, such as lipids and proteins.”’ This metabolic
disorder is the result of a deficiency in insulin
secretion or resistance to insulin action, or both."”

Chronic hyperglycaemia in diabetes mellitus induces
multiple bio-chemical sequelae including diabetes-
induced oxidative stress which plays a vital role in the
symptoms and progression of the disease.® Oxidative
stress in cells and tissues results in increased
generation of Reactive Oxygen Species (ROS) from
decrease in antioxidant defense potential.”! Several
hypothesis like auto-oxidation process of glucose,
the non-enzymatic and progressive glycation of
proteins with the consequent increased formation of
glucose-derived Advanced Glycosylated End products
(AGEs), and enhanced glucose flux through the
polyol pathway have been put forth to explain the
genesis of free radicals in diabetes.'"” Generation of
free radicals results in consumption of antioxidant
defense components leading to cellular dysfunction
and hence triggers cellular death.!""!

Syzygium  jambolanum, traditional homoeopathic
remedy is used clinically to treat people with
diabetes. It is reported to have an effect in managing
the high blood sugar."” Scientific investigations have
been reported on the treatment with mother tincture
of Syzygium jambolanum regarding antihyperglycemic
activity™  antihyperlipidemic  activity™  and
antidiabetic activity!™ in animal model. No study
has been designed to find out its effect on oxidative
stress status and metabolic disorders in diabetic
animal. The present study has been conceived to
search the effect of mother tincture of Syzygium
Jjambolanum on oxidative stress markers in diabetic
animals along with glycaemic and protein metabolic
bio-sensors.

MATERIALS AND METHODS
Animal and Animal Care

Wistar strain albino male rats weighing 140-180
gm were used in the present study. All animals were
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housed in clean polypropylene cages and maintained
under standard laboratory conditions (temperature
25 + 2°C with 12 hour dark: 12 hour light cycle).
The standard laboratory diet was provided to the
animals and they were allowed to drink water ad
libitum. The animals were acclimatized to laboratory
conditions for 15 days prior to the experiment.
Studies were carried out after the approval and
following the guidelines of the Institutional Animal
Ethics Committee (IAEC), Vidyasagar University,
Midnapore, India.

Chemicals

Streptozotocin (STZ) was purchased from Sigma
Chemical Co., St. Louis, MO, USA. Trichloroacetic acid
(TCA) and thiobarbituric acid (TBA) were purchased
from SRL, Mumbai, India. All the other reagents used
were of analytical grade obtained commercially.

Homoeopathic Remedy

Homoeopathic mother tincture (Q) of Syzygium
jambolanum  was  procured from Hahnemann
Publishing Company (HAPCO), Kolkata.'® 1ml of
Syzygium jambolanum mother tincture was diluted
with 20 ml of double distilled water to make the
stock solution. Each rat was fed with 1 drop (0.06 ml)
of Syzygium jambolanum twice a day from the stock
solution by gavages feeding before 30 minutes of
the food intake. The drug feeding continued till the
animals were sacrificed for analysis.

Induction of Diabetes

Diabetes mellitus was induced on overnight fasted
rats by administering single intramuscular injection
of freshly prepared STZ in 0.1 M citrate buffer
(pH - 4.5) at the dose of 4 mg/100 gm body weight.!"”)
Diabetes was detected 72 hour from fasting blood
glucose levels. Diabetic rats were kept 7 days under
standard laboratory condition for the stabilisation of
hypoglycaemic state. After 7 days, rats with blood
glucose 300gm/dL were selected for the study.

Experimental Design
The albino rats were divided into four groups with
six rats in each group as follows:

a. Control Group

Normoglycaemic rats who received 0.06 ml of
diluted ethanol (1:20) through oral route as vehicle
treatment for 40 days during the trial.

b. Diabetic Group

STZ-induced diabetic rats who were treated
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with 0.06 ml of diluted ethanol through out the
experiment as vehicle treatment.

c. Diabetic + S. jambolanum Group

Diabetic rats who were treated with 0.06 ml/100
gm body weight/rat of mother tincture of Syzygium
Jjambolanum for 40 days.

d. Diabetic + Glibenclamide Group

Diabetic rats who were treated with Glibenclamide
at the dose of 0.06 mg dissolved in 0.06 ml of
water/100 gm body weight/rat for 40 days 18.

The vehicle or Syzygium jambolanum or Glibenclamide
was administered orally to the respective group of
animals for 40 days. Fasting blood glucose levels in
all the groups were monitored using single touch
Glucometer on every 10" day. On the 41 day of the
experiment (considering the day of mother tincture
or Glibenclamide treatment as the 1st day), all the
animals were sacrificed by decapitation. Blood was
collected from dorsal aorta and serum was separated
by centrifugation for the measurement of serum
levels of insulin, urea, uric acid and creatinine. Liver,
kidney and skeletal muscle tissues were dissected
out and preserved for biochemical analysis of the
antioxidant enzyme activities and the quantification
of glycogen and free-radical by-products in respective
tissue sample.

Fasting blood glucose level and body weight
Fasting blood glucose level was measured at the
time of STZ injection. After 7 days, the fasting
blood glucose levels of all the rats were measured
at the interval of 10 days i.e. (10, 20%, 30" and
40" day). The blood glucose was estimated by
single touch Glucometer (Bayer’s Ascensia Entrust,
Bayer, Germany). Initial and final body weights of all
the rats from each group were recorded by digital
weighing machine.

Glycogen level

Glycogen level of liver and skeletal muscle tissues
were measured according to the standard methods!"!
with a slight modification.””’ The results were
expressed in terms of ug of glucose/mg of tissue.

Serum biochemical parameters

Serum insulin level was measured using solid phase
conjugated sandwich ELISA kit for rat (EZRMI-13K,
Millipore, USA).?'I The optical density of standard
and unknown samples were measured against
blank using 480 nm selective filter and 650 nm
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differentiating filter. Serum urea, uric acid, creatinine
and albumin were estimated by spectrophotometric
method using specific kits of Merck Diagnostic Ltd,
India.?

Oxidative stress related biomarkers

The catalase enzyme activities of hepatic and renal
tissues were measured biochemically.” For the
evaluation of catalase activities, target samples
were homogenized separately in 0.05 M Tris-HCI
buffer solution (pH:7.0) at a tissue concentration
of 50 mg/mL. These homogenized solutions were
centrifuged at 10,000g at 40°C for 10 minutes
Mixture of 0.5 mL of 35 mM H202 and 2.5 mL of
distilled water were mixed and transferred to a
spectrophotometric cuvette. The absorbance was
measured at 240 nm. Sample supernatant of 40 UL
was added and subsequent six readings were noted
at 30 seconds interval.

Activities of peroxidase (Px) enzyme of target tissues
were measured according to the standard method.*l
Guaiacol (20mM) was mixed with 0.1 mL of sample.
In presence of 0.3 mL of 12.3 mM H202, the time
was recorded for an increase in the absorbance by
0.1 at 436 nm.

The superoxide dismutase (SOD) enzyme activities
of the tissue samples were estimated by measuring
the percentage inhibition of the pyrogallol auto
oxidation by SOD according to the standard
method.® The buffer was prepared by 50 mM Tris
(pH 8.2). In a spectrophotometric cuvette, 2.04
mL of TRIS buffer, 20 mL of sample and 20 mL of
pyrogallol were taken and the absorbance was noted
in spectrophotometer at 420 nm for 3 min period.
One unit of SOD was defined as the enzyme activity
that inhibits the auto-oxidation of pyrogallol by 50%.

Estimation of end-products of lipid peroxidation
(TBARS)

The sample tissues were homogenized separately at
the tissue concentration of 50 mg/mL in 0.1 M of ice-
cold phosphate buffer (pH 7.4) and the homogenates
were centrifuged at 10,000 g at 4°C for 5 minutes
separately. Each supernatant was used for the
spectrophotometric quantification of Thiobarbituric
acid reactive substances (TBARS) following standard
method.”®!

Statistical analysis
Experimental data were expressed as Mean * SEM.
Statistical significance was analyzed by one-way
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analysis of variance (ANOVA) followed by two tail
‘" test using Origin statistical software (version 8.1)
and P value <0.05 was considered as statistically
significant.

RESULTS

Fasting blood glucose levels

The fasting blood glucose (FBG) levels of control,
diabetic and Syzygium jambolanum treated groups are
in Figure 1. The STZ at the dose of 4 mg/100 gm
body weight resulted in marked hyperglycemia as
evident from significant elevation (P < 0.05) in FBG
level in untreated diabetic animals in comparison
with the control group. The diabetic+ Syzygium
Jjambolanum group or diabetic+ Glibenclamide group
rats showed a significant reduction (P < 0.05) in
fasting blood glucose levels as compared to control
group. Treatment of diabetic rats with Glibenclamide
showed definite variation in the level of difference
in glucose level in comparison with Syzygium
Jjambolanum treated diabetic rats [Figure 1].

Body weight, insulin
levels

The changes in body weight, glycogen content
in liver and skeletal muscles and plasma insulin
levels of control, diabetic, Glibenclamide and
Syzygium jambolanum treated rats is described
in Table 1. Administration of mother tincture of
Syzygium jambolanum for 40 days to diabetic animals
significantly corrected (P < 0.05) body weight
reduction which was reduced due to STZ injection
(P < 0.05)In diabetic rats, liver and muscle glycogen
levels were significantly decreased than control rats
(P < 0.05).

glycogen and plasma
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Figure I: Effects of mother tincture Syzygium jambolanum on fasting blood
glucose level in the STZ-induced diabetic rat
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Both Syzygium jambolanum and Glibenclamide treated
diabetic groups showed an increase (P < 0.05) in
liver and muscle glycogen content in respect to
untreated diabetic rats. The plasma insulin level
was reduced (P < 0.05) in the diabetic group,
where as treatment of diabetic rats with Syzygium
jambolanum or Glibenclamide showed increased
(P < 0.05) insulin level when comparison was
made with untreated diabetic rats. In all the above
parameters, Glibenclamide was found to be effective
(P < 0.05) than Syzygium jambolanum treated diabetic
animals.

Protein metabolism markers

The result of protein metabolism bio-sensors in
diabetic, Glibenclamide and Syzygium jambolanum
treated rats is shown in Table 2. Serum urea,
uric acid and creatinine levels were found to be
increased (P < 0.05) and the albumin levels were
decreased (P < 0.05) in diabetic rats than in control
group. Administration of Syzygium jambolanum or
Glibenclamide for consecutive 40 days on diabetic
rat reduced these parameters (P < 0.05) as compared
to the controlled group. The significant (P < 0.05)
recovery was observed in diabetic -Glibenclamide
group with respect to the diabetic - Syzygium
Jjambolanum group.

Oxidative stress biomarkers

After 40 days treatment with Syzygium jambolanum
or Glibenclamide to the diabetic rats, a significant
elevation (P < 0.05) in oxidative stress biomarkers
were observed. But recovery was also significant
in diabetic —Glibenclamide group when compared
with diabetic - Syzygium jambolanum group [Table 3.
CAT, SOD and Px significantly (P < 0.05) reduced in
diabetic —Glibenclamide compared with the control
group.

Thiobarbituric Acid Reactive Substances (TBARS)
levels were significantly increased (P < 0.05)
in diabetic rats compared to the control rats.
Diabetic rats treated with Syzygium jambolanum
or Glibenclamide showed significant (P < 0.05)
decrease in TBARS levels in the liver and kidney
tissues. A significant variation was observed in this
level of the sensors between Syzygium jambolanum
treated and Glibenclamide-treated groups Figure 2.

DISCUSSION

The STZ-induced diabetes is associated with the
generation of reactive oxygen species causing
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oxidative damagel® and destruction of P-cells, rats. The lack of insulin causes a decrease in the
developing an insulin-dependent diabetes mellitus  glycogen content in the diabetic state, which results
and weight loss."®!

In the present study, treatment with mother
tincture of  Syzygium jambolanum in diabetic rats
showed reduction in the fasting blood glucose
levels which confirms the antihyperglycaemic
effect of homoeopathic preparation of Syzygium
jambolanum.!">' Experimental studies show that STZ-
induced diabetic rats lose their body weight which
may be due to dehydration and the catabolism of
body fats and proteins.”® This results of this study
show that administration of Syzygium jambolanum

Liver Kidney

partially improved the body weight in diabetic rats,
H H @ Control [ Diabeti
Wthh further SUppOrtS therapeutlc eﬁéCt Of the drug' EID;I:);:&S. jambolanum ID;:b:t:;GIibenclamide

Both the glycogen content of liver and skeletal Figure 2: Effect of mother tincture of Syzygium jambolanum on Thiobarbituric
muscles was reduced in STZ-induced diabetic Acid Reactive Substances (TBARS) level in the STZ-induced diabetic rat

Table 1: Effects of mother tincture of S. jambolanum on body weight, glycogen content and plasma

insulin level in the STZ-induced diabetic rat

Groups Body Glycogen Plasma insulin
weight (g) (mg of glucose/mg of tissue) (MU/mL)
Initial Final Liver Skeletal muscle
Control 14942 .52 157+2.22 46.23+1.20° 38.9+0.98° 15.840.65°
Diabetic 150+2.12 13942.5° 27.43+1.44° 23.17+1.44° 5.98+0.54°
Diabetic+Syzygium jambolanum 148.5+3.72 155+3.22 35.21+1.67° 31.81+£1.33¢ 9.1+0.83¢
Diabetic+Glibenclamide 148+2.22 1563+£2.92 39.63+£1.74¢ 34.7+1.61° 10.8+0.37¢

Data are represented as mean+SEM (n=6). ANOVA followed by multiple comparison two tail ‘t test. Values with superscripts (a, b, c, d) in each vertical column
differ from each other significantly, P<0.05

Table 2: Effects of mother tincture of Syzygium jambolanum on serum levels of urea, uric acid,

creatinine and albumin in the STZ-induced diabetic rat

Groups Urea (mg/dL) Uricacid (mg/dL) Creatinine (mg/dL) Albumin (mg/dL)
Control 35.4+1.242 4.3+0.65% 0.59+0.122 4.6+0.682
Diabetic 69.3+1.33° 11.6+1.3° 1.740.14° 9.1+0.55°
Diabetic+Syzygium jambolanum 49.5+0.93¢ 7.98+0.93¢ 1.01+0.09¢ 7.4+0.78°
Diabetic+Glibenclamide 45.7+1.12¢ 6.6+0.89¢ 0.89+0.12¢ 7.4£1.1¢

Data are represented as mean+SEM (n=6). ANOVA followed by multiple comparison two tail ‘t test. Values with superscripts (a, b, c, d) in each vertical column
differ from each other significantly, P<0.05

Table 3: Activities of antioxidant enzymes (CAT, SOD, Px) in liver and kidney tissues of control,

diabetic and S. jambolanum in the STZ-induced diabetic rat

Groups CAT Px SOD

(MM H,O, consumed/mg (unit/mg of tissue) (unit/mg of tissue/min)
of tissue/min)

Liver Kidney Liver Kidney Liver Kidney
Control 9.2140.232 8.7+0.282 3.740.192 3.1+0.222 5.840.262 6.940.322
Diabetic 3.8+0.21° 3.410.26° 2.0+0.27° 1.8+0.24° 2.4+0.31° 2.6+0.28°
Diabetic+Syzygium jambolanum 5.1+£0.19¢ 5.7+0.31° 2.5+0.18° 2.1+0.25° 4.8+0.29° 4.7+0.33°
Diabetic+Glibenclamide 6.4+0.24¢ 5.9+0.30¢ 3.1£0.19¢ 2.6+0.21¢ 5.240.31¢ 5.8+0.244

Data are represented as mean+SEM (n=6). ANOVA followed by multiple comparison two tail ‘t test. Values with superscripts (a, b, c, d) in each vertical column
differ from each other significantly, P<0.05
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in inactivation of the glycogen synthase system.?l
Administration of Syzygium jambolanum significantly
improved the liver and muscle glycogen levels in
diabetic rats, possibly due to the reactivation of the
glycogen synthase system as a result of increased
insulin secretion and thereby elevation of glycogen
content.[8:13.15:301

Serum urea, uric acid and creatinine levels were
significantly increased in diabetic group compared
to that of control due to excessive breakdown
of body protein.’'! The treatment with Syzygium
jambolanum decreased the levels of serum urea,
uric acid, albumin level and creatinine due to the
improvement of carbohydrate metabolism, thereby
reducing the breakdown of body protein.

Oxidative stress in diabetes has been shown
to coexist with impairment in the endogenous
antioxidant status.’? The reduction of hepatic and
renal CAT, Px and SOD activities in STZ-induced
diabetic rats in this study is also consistent with
others.’” Here, the results indicate that treatment
with Syzygium jambolanum restored the parameters
of CAT, Px and SOD in liver and kidney. From
these results, it may be assumed that due to
antihyperglycaemic effects of Syzygium jambolanum
there is reduction of hypoglycaemia-induced ROS
generation and ultimately diabetes induced oxidative
injury.The results confirm improvement in TBARS
levels in diabetic - Syzygium jambolanum group
compared with diabetic control as there is an inverse
relationship between antioxidant enzyme activities
and TBARS levels.??

Overall results indicate that the treatment with
mother tincture of Syzygium jambolanum has
therapeutic effects in managing diabetic disorders
like oxidative stress, disorders of protein metabolism
and in the correction of hyperglycaemia in STZ-
induced diabetes. So, this homoeopathic remedy
may serve as potential medicine for the management
of diabetes and its complications.
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IR Werrerid IR wge sravft g § Surge) et § Argohforem sraem wer fEaR & I=1d &7 dTel U Ta & ual
T @ ford |

B U BT /AT AT | AFG UCIDid & JJAR HHIeid AAURRN Ud Jhd H TelTsdIo $I A4, Ui ifaiieRS Yolgal al
forar Ay IR Jaa vd &i 96 & SIS gRT WA= Bl HT oid IR DI i fBa1 T3 |

RO gROTH I8 USRI w_al 2 1 3@vil AgHe! gel 4 Ao STHEIe-H & Ha) SR (31@) & IR 7 4R $I QURNRT
T T STa]T (Tg@Iel) B WR DI A Ayl wU A 471 Iy=niRa s@vii el & o d A Fraf=d f&ar | Iad AR darei
HARURRAT # A1 @I & WR (W <0.05) BT A7 IU=IRA favll gl &1 go1 H 1S gA-9aRer Far| sgfod & wrR IR,
IR® TRre, e[, T 3R gt Ui &1 a3 A1 {991 Su=iRa SeRi & e (@ <0.05) ¥ g urg w1 | |y J &=
IUATRT a0l Fei Bl Jel H ATSSIRH SHlelTq Aar fewar Iu=Rd gei H Ul faiieRS Toled o TiifafRi S dere,
RIFATSH, Td R ATRISS SSTRCSl H Fea ol GuR <@ (d1 <0.05), IdHd T4 [ H Ieu=1 Jbl HUII & WR H A1 GuR foar 17 |
fY: e aRa wgHe el TR Fgi # Argoiforad e weaR femer @ vt o safiaras @el vd suraet et
# SUARIEAS UHTd T ¢ |
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