International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

Study of Nephroprotective and Normoelectrolytic

Effect of a Novel Hypoglycemic Active Principle

from the Seeds of Momordica charantia L. (Bitter
gourd) in Experimental Diabetes

Zamiruddin Ansari', Shailesh Kumar Choudhary?

'Department of Biochemistry, Abdul Kalam Institute of Medical Sciences, Dr. A.P.J. Abdul Kalam University, Indore (M.P.), India
Corresponding Author Email: zamiruddin800213 [at] gmail.com

2Centre for Biotechnology, Jawaharlal Nehru University, New Delhi, India

Abstract: Background: Plants with medicinal properties, the gift of Mother Nature to mankind, are in use for centuries in the
indigenous system of medicine (Ayurveda, Unani etc.) in India and other countries for the treatment of several diseases including
diabetes mellitus. Since ancient time Momordica charantia L. (bitter gourd) the fruit-vegetable, fruit pulp, flower, leaves and seeds have
been used in complementary and alternative medicine for the treatment of diabetes mellitus and some of its late complications. The
present study examines glycemic control and changes in renal panel markers and certain renal risk indicators observed with a novel
hypoglycemic active principle (MCK;Pys) purified from a fraction of the acid-ethanolic extract MCK; from the seeds of bitter gourd in
alloxan-induced experimental diabetic rats. Materials and Methods: MCK;Ps purified from a fraction of the acid-ethanolic fraction
MCK; of the seed extract of bitter gourd (14 ml containing 196 mg of proteins) by gel fitration column chromatography. This
hypoglycemic active principle and the protamine zinc insulin were given by intraperitonial injection to alloxan-induced male wistar
diabetic rats at a dose of 15 mg/kg body weight of experimental animals for 20 days. Hypoglycemic activities and the levels of fasting
blood glucose (FBG), kidney function test (KFT) markers, electrolytes, water intake, diet intake, urine volume, urine sugar, kidney
weight and glomerular filtration rate (GFR) were studied in control, insulin, fraction MCK; , MCK;P; treated alloxan-induced diabetic
rats by measuring the blood glucose level enzymatically as well as serum levels of renal panel markers and certain renal risk indicators
determined by drawing blood from the tail vein during the study period of 20 days. Results: Results of the present study unveiled that
MCK;3Ps-the hypoglycemic active principle of bitter gourd seeds when given intraperitoneally at a dose of 15 mg/ kg b. wt. exhibited
significant hypoglycemic activity by 3 hours after administration in alloxan-induced diabetic rats. Loss of hyperglycemic activity upon
proteinase-K treatment indicates that MCK;Ps is proteinaceous in nature. Present study also indicates that treatment with MCK;Ps- the
hypoglycemic active principle of bitter gourd seeds have significantly reduced the blood urea and serum levels of creatinine, water
intake, diet intake, urine volume, urine sugar, kidney weight, highly sensitive C reactive protein (hsCRP) glomerular filtration rate
along with significant elevation of sodium, potassium, chloride at 3 hour after treatment in type-1 diabetic rats. Conclusion: The results
of the current study clearly provided experimental evidence of normoglycemic, nephroprotective and normoelectrolytic effect of novel
hypoglycemic active principle (MCK;Pys) of bitter gourd seeds. MCK;Ps exhibited significant hypoglycemic activity and significantly
influenced the levels of renal panel markers and certain renal risk indicators by improving glycemic status and is able to alleviate
kidney damage and electrolytic imbalance in alloxan-induced experimental diabetic rats when compared with corresponding levels in
controls at the end of study period.
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in oxidative stress may improve GLUT2 and GLUT4

translocation and regulation, thereby enhancing glucose
uptake and homeostasis [14]. The objective of the present

1. Introduction

Since time immemorial Momordica charantia L. commonly

known as “Karella” in Hindi, Bitter gourd in English has
drawn considerable attention from scientists as a
monoherbal medicine for the treatment of diabetes mellitus
[1-5], roots as an abortifacient [6] and the leaves as
vitamins, minerals and antioxidants [7]. Previously isolated
constituents from Momordica charantia include charantin,
vicine, sterols, alpha and beta-momorcharins [8-9],
cardenolides [10], and polypeptide-P [11]. Earlier
investigations indicate that the bioactive compounds in
bitter melon, including triterpenoids and conjugated
linoleic acid shown to have their hypoglycemic and
antioxidant effects that reduce oxidative stress [12-13].
Previous study shows that an antihyperglycemic active
principle of bitter gourd Momordica charantia L. seeds
significantly reduced the glucose transporters 2 and 4 levels
in alloxan-induced experimental diabetic rats The reduction

study was to examine the long-term effects of a novel
hypoglycemic active principle (MCK;Pg) which was
purified from a fractionated bitter gourd seed extract
(MCK3) on renal panel markers and certain renal risk
indicators in Type-I diabetic rats. However, there are
inadequate information’s about regarding the effect of
hypoglycemic active principle(s) from Momordica
charantia on renal risk indicators [15]. Current study has
been carried out to evaluate the changes brought about by a
novel hypoglycemic active principle (MCK;Pg) which is
obtained from the seeds of bitter gourd on renal panel
markers and certain renal risk indicators in experimental
diabetes which are at present unclear.
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2. Material and Methods
2.1 Plant Material

Seeds of Momordica charantia L. (Cucurbitaceae family)
purchased from Indian Agriculture Research Institute
(IARI), New Delhi sales counter in a large quantity to
maintain consistency of the stock for extract preparation
and were authenticated by the taxonomist of the botany
department, Dr. APJ Abdul Kalam University, Indore (MP)
India. A voucher specimen is deposited in the department of
biochemistry of the Abdul Kalam Institute of Medical
Sciences, Indore.

2.2 Chemical

All the chemicals were of analytical grade procured from
Boehringer Mannhiem, Germany, or Sigma Aldrich
Chemical Company., USA unless otherwise stated. From
Boots Pharmaceuticals Limited India, the Protamine Zinc
Insulin was procured. For the determinations of was
procured from Kohrain Biotech, China.

2.3 Animal

Randomly bred male wistar rats, of 12-14 weeks (175-200
grams), were housed in hygienic cages under standard
conditions, in the small animal facility of biochemistry
department. The animals were fed on rat feed (balanced
pellets) made by Hindustan Liver Limited, India and water
ad libitum.

2.4 Induction of Diabetes

The male wistar rats were made diabetic by using alloxan.
Briefly, alloxan was administered i.p. after starving the
animals for 36 hrs. at a dose of 150 mg/kg b.wt. Animals
were stabilized for 3 days by insulin administration, 1-2
units per day for 2 days. Only those animals having blood
glucose level more than 300 mg/100 ml. blood were
selected for further analysis.

2.5 Tested Material

In the present study, Momordica charantia seeds were used
for the consistency of the stock for extract preparation in
order to identify the hypoglycemic principle(s). From
decorticated seeds, fraction MCK; was obtained from ice
cold ethanol extract (75% C,Hs;OH 0.2 N HCI 1 mM
PMSF.), concentrated by centrifugation and in speed vac at
4°C. The supernatant was neutralized with (NH,),CO; to
pH 7.2 and centrifuged with liquid ammonia. The
supernatant, fraction MCK; was further subjected to
differential precipitation with 0.25% TCA containing
(NH4),SOy, that resulted in precipitation of all protein. The
MCK;Ps-the novel hypoglycemic principle was obtained
from the fraction MCK; (14 ml containing 196 mg of
proteins) by gel filtration column chromatography using
sephacryl S100 eluting with 0.2 M NH,HCO; (pH 7.2-7.4).
At each step of purification, the bioactivity of the fractions
was measured.

2.6 Evaluation of biological activity of novel
hypoglycemic active principle MCK;Ps on serum levels
of renal function test (RFT) markers in alloxan induced
diabetic rats

The rats were divided into different groups (six rats in each
group): Group I— saline-treated normal non-diabetic
controls, Group II-saline treated diabetic rats, Group III—
the diabetic rats treated with protamine zinc insulin (10
IU/kg b.wt) and Group and IV and V diabetic rats
treated with 15 mg/kg b.wt. of active principle(s), The first
two groups of rats were given saline daily. The insulin and
active principle(s) were administered at the selected dosage
to Groups III, IV and V, respectively, every day for 20
days. The rats were bled prior to sacrifice on the last day of
the treatment by cervical dislocation. The blood sample
were collected through cardiac puncture and immediately
transferred into plain vacuitainers for the determinations of
biochemical parameters. Glucose level was measured in
blood drawn from the tail vein during the study period using
Bergmeyer enzymatic method [16]. Biochemical analysis of
renal function test markers (urea, creatinine and
electrolytes) are determined by automated Johnson &
Johnson Vitros 250 chemistry analyzer. Biochemical
analysis of renal risk indicators are determined by
fully automated turbochem 100 biochemistry analyzer make
of CPC Diagnostics, USA. Urine was collected by keeping
rats in metabolic cages under a layer of toluene for a period
of 24 h. The content of reducing sugar present in urine was
measured by 305-dinitro salicylic acid method. [17].
Creatinine was estimated by Folin’s method in urine (24 h
collection) [18]. Glomerular filtration rate (GFR) was
determined [19] using the formula, GFR (ml/min)

GFR = Urinary creatinine (mg/dl) x Urine volume (ml) x
1000 (g) / Plasma creatinine (mg/dl) x Body weight (g) x
1440 (min).

2.7 Statistical Analysis

All the results were analyzed statistically using Student's
paired t-test for paired data with different levels of
significance. The data of determinations were expressed
using mean + S.E. A probability value that was statistically
significant (< P 0.05) was taken into consideration. N
represents number of experimental male rats.

2.8 Ethical Clearance

The Department of Research and Development's Ethical
Committee and Review Board of Dr. A.P.J Abdul Kalam
University, Indore, India fully authorized the protocol. The
experimental protocol was approved by the Institute’s
Ethical Committee. Experiments on animals were
conducted in accordance with the Guidelines for use of
Laboratory Animals in Medical College, Indian Council of
Medical Research (ICMR), New Delhi, India.

3. Results

This solitary study as per the best of our knowledge,
conducted, that reports purification of an insulin-like
proteinaceous hypoglycemic active principle (MCK3Pg)
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from Momordica charantia seeds. Hypoglycemic activities
studied in control, insulin, fraction MCK3, MCK3P§ treated
alloxan-induced diabetic rat by measuring the blood glucose
level enzymatically [15] during the study period. The
hypoglycemic activity brought about by the MCK3P8 was
comparable to that observed with insulin treatment of the
diabetic rats. In order to assess long term consequences of
experimental diabetes on the levels of renal risk indicators

in insulin and MCK3P§ treated alloxan-induced diabetic
rats, a dose of 10 IU/ kg b.wt insulin and 15 mg/kg b.wt.
MCK3Pg8 respectively were given by intra-peritoneal
injection for 20 days. The hypoglycemic active principle
given by intraperitoneal injection to alloxan-induced
diabetic rats at a dose of 15 mg/kg b.wt. exhibited
significant hypoglycemic activity by 3 hours after
administration. Results are reported in Table 1.

Table 1: Hypoglycemic activities of insulin, fraction MCK3 and novel antihyperglycemic active principle MCK3P§ of
Bitter gourd (Momordica charantia) seeds in alloxan induced experimental diabetic rats.

Blood glucose level | Blood glucose level
Treatments— Groups | (mg/ d%) at 0 hour (mg/ é”l) at 3 hour P-Value

Normal control +saline (0.5 ml) 91.0 £ 10.0 86.0 +9.5 >0.05

Control Diabetict saline (0.5 ml) 348.6 439 356.3+17.2 >0.05
Diabetic + insulin (10 TU / kg b.wt.) 353.8+17.0 287.4 £32.4™ <0.001***
Diabetic + fraction K3 (15mg / kg b. wt.) 401.6 +39.0 304.2 +32.9™ <0.001**
Diabetic + MCK3P8 (15mg/kg b.wt.) 394.4 +48.6 2773 +41.1™ < 0.001***

Diabetic + Proteinase-K treated MCK3P8 (15mg / kg b.wt.) 4102+ 674 387.1+45.5 >0.05

Note: Values are shown as Mean + S.E., Number of experimental rats N = 5; with “indicating significance at

P <0.05,"atP <0.01, and " at P <0.001.

Abbreviations: MCK3P§: Momordica charantia, Karella, Fraction3, Peptide § Kilo Dalton.

Repeated administration of MCK3P8 did not result in the
deterioration of hypoglycemic response in whole of the
study period of 20 days which was comparable to that of
Protamine-Zinc insulin. In other words MCK3P8 not only
reduced the levels of glucose and inhibited them from rising
further but also maintain the greatly, a desirable criteria for
any potential antidiabetic agent. The significant reduction
(69% from the initial level by day 8) in blood glucose level

was observed in MCK3P8 treated alloxan induced diabetic
rats. The effect was more pronounced even when compared
with the experimental group treated with insulin (5 U/kg b.
wt.) The MCK3P8 treated animals had a 100% survival
during the study period of 20 days with a normal behavior,
whereas the untreated control diabetic animals were
lethargic and died after 4 days of experiment. Results are
reported in Table 2.

Table 2: Effect of prolonged novel hypoglycemic active principle MCK;Pg treatment on blood glucose levels in alloxan
induced experimental diabetic rats during study period.

Groups — Normal control Control Diabetic Dlabet}c * Dlabetlc * Diabetic +
Study period | + saline (0.5 ml) + saline (0.5 ml) Insulin fraction K MCK:Ps
(5U/kgb.wt) | (15mg/kg b.wt) | (15mg/kg b.wt)

0 Day 91 +£10.0 457+ 72 351 +£58 370 £ 56 368 £47
4 Day 88 +11.0 655+ 98 295 £ 38 293 £ 425 270 £ 43%x*
8 Day 85+9.0 All six animals died 251 & 17*x% 235 £+ 20*x* 168 £ 14%*x
12 Day 82+7.0 All six animals died 240 £ 20%xx 225 £ 17*x* 175 + 10%**
16 Day 89 +10.0 All six animals died 244 £ 18*x% 216 £ 19*x 173 £ 11#*x
20 Day 87 +12.0 All six animals died 247 £ 16%x%* 218 £ 12*x 168 £ 14%*x

Note: Values are shown as Mean =+ S.E., Number of experimental rats N = 5; with “indicating significance at P < 0.05,™

atP <0.01, and ™ at P <0.001.

Abbreviations: MCK3P8: Momordica charantia, Karella, Fraction3, Peptide 8 Kilo Dalton.

Assessment of nephroprotective and normoelectrolytic
effect of a novel hypoglycemic active principle from the
seeds of Momordica charantia L. (bitter gourd) in
experimental diabetes were done in control, insulin, fraction
MCK;, MCK;P; treated alloxan-induced diabetic rats.
Results demonstrated significantly reduction of
fasting blood glucose (FBG), kidney function test (KFT)

(blood urea and serum creatinine) markers along with
significant elevation of serum electrolytes (sodium,
potassium and chloride) levels in insulin, fraction MCKj,
MCK;Pg treated alloxan-induced diabetic rats when
compared with corresponding levels in controls at the end
of study period. The data is seen as in Table 3.

Table 3: Effect of novel hypoglycemic active principle MCK3P8 of bitter gourd (Momordica charantia) seeds on certain
renal function test markers in experimental diabetes.

Normal control Control Diabetic Dlabeqc - Dlabetlc " Diabetic +
Groups — Parameters | + saline (0.5 ml) | + saline (0.5 ml) Insulin fraction K3 MCKsPs
) ) (5U/kgb.wt)  |(15mg/kg b.wt) | (15mg/kg b.wt)
Fasting blood glucose (mg/dl) 86.0+9.5 356.3+16.2 287.4+£10.4** |2852 £ 11.9%*% | 277.3 £9.1***
Urea (mg/dL) 37.2+0.37 61.4+0.51 41.1 £1.15%* | 38.0 £ 1.12%* 37.7£ 1.0***
Creatinine (mg/dL) 1.10 £0.10 6.48 £2.6 1.74 £0.20 ** | 1.70 £ 0.21** | 1.66+ (.18***
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Sodium (mmol/I) 141.5+£2.5 129.86 +1.4 142.18 £ 1.17* |144.38 +£1.29* |142.29 + 1.20**
Potassium (mmol/l) 4.40+£0.20 2.58 £0.19 4.87+£0.17 * 4.90 £0.18* 4.59 £0.14**
Chloride (mmol/l) 102.0 +2.8 92.72 +1.28 104.10 £ 1.21* ]103.75£1.27 * | 102.5 £ 1.12**

Note: Values are shown as Mean = S.E., Number of experimental rats N = 5; with “indicating significance at P < 0.05,

"atP < 0.01, and " at P <0.001.

Abbreviations: Momordica charantia, Karella, Fraction3, Peptide § Kilo Dalton, (MCK3P8).

This hypoglycemic active principle MCK3Ps from the seeds
of bitter gourd had favorable effect, not only on blood
glucose level but also on key parameters of renal panel test
markers and renal risk indicators. Present study also
indicates that treatment with MCK;Pg- the hypoglycemic
active principle of bitter gourd seeds has significantly

reduced water intake, diet intake, urine volume, urine sugar,
kidney weight, highly sensitive C reactive protein,
glomerular filtration rate at 3 hours after treatment in type-1
diabetic rats. The data is seen as in Table 4 and 5.

Table 4: Effect of novel hypoglycemic active principle MCK3P8 of bitter gourd (Momordica charantia) seeds on water
intake, diet intake, urine volume and urine sugar in experimental diabetes

Groups — Parameters | Noqnal control Cont.rol Diabetic Inslzlli?lbe?b'c[;kg f]r)a:?tbiztricl(-: Diabetic + MCK3Ps
+ saline (0.5 ml) | + saline (0.5 ml) (15mg/kg b.wt)
b.wt) (15mg/kg b.wt)
Water intake (mL/24 h) 2990+1.8 89.84 £ 7.4 56.96 £ 2.1%* 48.59 +£2.2%* 27.60 £ 1.9%*
Diet intake (g/24 h) 12.58 £2.43 19.46 2.4 15.89 £0.25%* 15.98 £0.28** 15.74 £ 0.26**
Urine volume (mL/24 h) 125+2.5 80.0 £ 6.1 16.5 +2.4** 162 £2.1%* 16.5 £2.2%**
Urine sugar (g/24 h) 27+1.0 74+22 3.7+ 1.3%* 3.6 £ 1.2%* 3.5+ 1.2%%*
Urine creatinine (g/24 h) 12.2+1.2 36.3£5.7 16.9+ 1.4%* 15.5+ 1.3%* 142+ 1.2%%*

Table 5: Effect of novel hypoglycemic active principle MCK3P8 of Momordica charantia L. (bitter gourd) seeds on certain
renal risk indicators in experimental diabetes

Normal control |Control Diabetic Digbetic - Diabptic " Diabetic +
Groups — Parameters | + saline (0.5 ml) |+ saline (0.5 ml) Insulin (5U/kg fraction K3 MCKs5Ps
) ) b.wt) (15mg/kg b.wt) | (15mg/kg b.wt)
Glomerular Filtration Rate (ml/min) 1.18+0.16 6.01 £0.53 1.32£031** | 1.30£0.14** | 1.26 £0.15%**
Kidney Weight (g/100 g) 0.68 £0.02 1.33+£0.07 0.86 £ 0.04** | 0.85+0.05** | 0.83 +0.04***
C reactive protein (hsCRP) mg/L 490+0.13 1125+ 1.28 | 5.85+£0.30%* | 5.89£0.32%* | 521 +0.26***

Note: Values are shown as Mean + S.E., Number of experimental rats N = 5; with “indicating significance at P < 0.05,

*atP < 0.01, and " at P <0.001.

Abbreviations: Momordica charantia, Karella, Fraction3, Peptide § Kilo Dalton, (MCK3P8).

4. Discussion

Far from being a mere pointer of affluence and physical
inactivity until recent past, diabetes, of late has been
growing steadily on prevalence scale among all sections of
society, manifesting a wide array of metabolic disorders and
resulting in postprandial and fasting hyperglycemia,
dyslipidemia and hyperinsulinemia [17]. Diabetes is the
world's largest chronic incurable endocrine disorder and is
one of the major killers in recent times instead of latest
treatment methods and despite tremendous developments in
the medical sciences. [18]. It is essentially a fulminating
clinical catastrophe and a silent chemical deviation from the
norm, commonly referred to as a syndrome or a disorder
rather than a disease. An elevated plasma glucose
concentration, under certain clearly defined conditions,
remains in the sine qua non of the diagnosis. Severity of the
glucose abnormalities trigger a vast group of diabetic
complications, commonly classified as micro vascular
(glomerulus & retina), macrovascular (accelerated
atherosclerosis), and neuropathic [19] Insulin therapy
affords effective glycemic control, yet its short comings
such as ineffectiveness on oral administration, short self-
life, quite expensive painful, requirement of constant
refrigeration, and in the event of excess dosage causes fatal
“insulin  shock” (hypoglycemia) -a life-threatening

situation-limits its usage [20]. Other drawbacks of insulin
therapy include insulin resistance, anorexia nervosa, brain
atrophy and fatty liver after chronic treatment [20].
Disability and death in diabetes much more often relate to
so-called its late complications including damage to the
kidneys (nephropathy-leading to renal failure [21].
Medicinal plants and their products (active natural
principles and crude extracts) have shown experimental or
clinical anti-diabetic activity [22]. The evaluation of
medicinal plants, herbs and especially, of their active
principle(s) is a logical way of searching for new drugs to
treat diabetes and its late complications [23]. In the present
study a novel insulin-like hypoglycemic active principle
(MCK3Pg) was purified from a fraction MCKjs-obtained
from the acid-ethanolic bitter gourd seed extract. MCK3Pg
was able to bring down the blood glucose level significantly
by 3 hours after administration in alloxan-induced diabetic
rats. The hypoglycemic activity brought about by MCK3Pg
was comparable to that observed with insulin treatment of
the diabetic rats. Diabetic animals were administered with
MCK3Ps (15 mg/kg b.wt.) or protamine zinc insulin (5 U/kg
b.wt.) once daily for 20 days. Control diabetic animals were
treated with equal volume of saline. Each group consisted
of 6 animals each. Type I diabetes was induced in male
Wistar rats using alloxan. The diabetic animals were
maintained for a period of 20 days in order to assess the
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prolonged effect of MCK;Ps on glycemic status in alloxan-
induced diabetic rats. The MCK3Pg treated animals had a
100% survival during the study period of 20 days with a
normal behavior, whereas the untreated control diabetic
animals were lethargic and died after 4 days of experiment.
The activity of MCK3Ps (15 mg/kg b.wt.) started within 3
hours of intra peritoneal injection. Repeated administration
of MCK;3Ps did not result in the deterioration of
hypoglycemic response in whole of the study period, even
one week after discontinuation of treatment which was
comparable to that of Protamine-Zinc insulin. In other
words, MCK3Pg not only reduced the levels of glucose and
inhibited them from rising further but also maintain the
greatly, a desirable criterion for desirable criteria for any
potential anti-diabetic hypoglycemic principle. In-addition
significant reduction (69% from the initial level by day 8) in
blood glucose level was observed in treated alloxan induced
diabetic rats. The effect was more pronounced even when
compared with the experimental group treated with insulin.
This hypoglycemic active principle MCK3Ps from the seeds
of bitter gourd had favorable effect, not only on blood
glucose level but also on key parameters of renal panel test
markers and renal risk indicators. Serum creatinine levels
rise when renal function is compromised. An indicator that
the kidneys are not functioning at their best is a little rise of
the creatinine level over the usual range. All around the
body, blood contain proteins. Urea is the waste product that
remains after a body cell uses the proteins and returns to the
circulation. Healthy kidneys remove urea from blood,
however if it isn't functioning all right, the amount of urea
rises in the blood [24]. Our results show the increase of urea
in diabetic animals which perhaps as a result of kidney
unwillingness to extract them from the blood. The clinical
presentation of type 1 diabetes is usually acute with
classical osmotic symptoms such as increased thirst,
polyuria, despite increased appetite, fatigue respectively
[25]. Excretion of urine was monitored weekly up-to 20
days. The polyuria condition prevailed in diabetic group
and was 65-70 ml/day all along the experiment. Our result
clearly demonstrated reduction of urine excretion in the
MCK;Ps treated diabetic rats compared to diabetic rats.
MCK;Ps of bitter gourd seed was effective in preventing
polyuria, polydipsia and polydipsia conditions during
experimental diabetes over a study period of 20 days.
Diabetic rats showed glycosuria condition and excrete
higher quantity of sugar in their urine when compared to
normal controls. Similar trend in the excretion of urine
sugar in experimental diabetic rats and MCK3Ps treated
diabetic group was followed, which was consistent with
earlier studies [26]. Kidney enlargement is an early feature
in both experimental and human diabetes due to an increase
in the capillary length and diameter and was correlated with
the degree of glycemic control [27]. We observed partial yet
significant reduction in the kidney weight in MCK3Pg of
bitter gourd seeds treated diabetic rats. Hyperfunctional
kidney with increase in GFR is reported in the early stages
of diabetes [28]. Earlier studies with dietary fiber (guar
gum) have also shown significant improvements in GFR
during diabetes. [29]. During diabetes, the kidney weight
nearly doubled indicating kidney hypertrophy [30].
Treatment with MCK3Pg prevented the hypertrophy
partially, yet significantly by about 25%. Glomerular
filtration rate (GFR) was significantly higher in diabetic

controls in comparison to the control rats. Significant
reduction (27%) in GFR was observed during study period
in MCK;Ps treated diabetic rats. Significant change was
observed in urea, creatinine, electrolyte levels indicative of
nephroprotective and normoelectrolytic effect in both
MCK;Ps as well as insulin treated diabetic animals when
compared to normal control animals. No visible side effect
or toxicity was observed in MCK;Ps treated diabetic group
of animals during entire experimental period of 20 days.
The active hypoglycemic principal(s)(s) present in MCK3Ps
had favorable effect on urine volume, urine sugar, water
intake, diet intake, when comparable to insulin treated
alloxan induced diabetic rats. MCK;Ps treatment not only
normalizes blood glucose level but also resulted in
reduction in urea and creatinine level-the key parameters of
kidney function test. MCK3Pg treatment also normalizes the
imbalance of serum electrolytes apart from reducing kidney
weight and GFR of diabetic rats. C-reactive protein is one
of the acute phase proteins synthesized by hepatocytes.
While traditional renal risk checks focus heavily on renal
panel markers, inflammation plays an equally critical role in
how kidney disease develops and progresses [31]. MCK;Ps
treated alloxan-diabetic rats showed reduced levels of
highly sensitive C-reactive protein-an inflammatory marker.
This remedy could be related with the significant anti-
diabetic effect of Momordica charantia seeds. These
findings can be the sensitive index that could be useful as
an indirect predictive or distinctive tool in assessing the
inflammatory consequences in experimental diabetes.
Similar research showed that the diabetes is usually
associated with derangement in renal function markers [32].
This certainly contributes to the development of kidney
disease [33-34]. Treatment with a novel insulin-like
hypoglycemic active principle (MCK;3Ps) at a much lower
dose of 15 mg/kg b.wt. significantly and greatly alleviate
nephrotoxity indicating its potent nephroprotective and
normoelectrolytic activity.

3. Conclusion

The current investigation presents experimental evidence
for the identification of MCK;Ps-a novel hypoglycemic
active principle of bitter gourd seeds, when given
intraperitoneally, exhibited significant hypoglycemic
activity by 3 hours after administration in alloxan-induced
diabetic rats when compared with corresponding levels in
controls. The repeated administration of MCK3Ps did not
result in the deterioration of hypoglycemic response in
diabetic rats (in terms of blood glucose level), even one
week after discontinuation of treatment a desirable criterion
for any novel hypoglycemic principle with therapeutic
potential. MCK;Pg at much lower concentration (15mg/kg.
b.wt.) exhibited significant hypoglycemic activity and
significantly influenced the levels of renal panel markers
and certain renal risk indicators by improving glycemic
status and is able to alleviate kidney damage and
electrolytic imbalance in alloxan-induced experimental
diabetic rats when compared with corresponding levels in
controls at the end of study period. No visible side effect or
toxicity was observed with MCK;Pg in treated Type-I
diabetic group of animals during entire experimental period
of 20 days.
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