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BACKGROUND

» Diabetes mellitus: A chronic metabolic disorder characterized by defective
Insulin action, secretion or both

»Long term hyperglycaemia leads to various complications including
retinopathy, neuropathy, nephropathy and cardiovascular diseases

» There are major two types of diabetes — type 1, type 2
» Type 1. Due to autoimmune destruction of (3-cells

» Type 2: Due to Obesity and Insulin resistance




CURRENT STATUS OF DIABETES

oth leading cause of Approximately 1.1 million Approximately 90 million in
death worldwide people in Nepal Southeast Asia
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DIABETES MELLITUS

/

Approximately 540 million Expected to be 800 million by
people worldwide 2050




PUNICA GRANATUM (Peel)

s Pomegranate peel, rich in potent polyphenolic compounds.

**It has a long history of traditional use for various ailments:
-Diarrhea
-Dysentery,
-Oral health issues like gum problems, and wound healing

**Modern research highlights pomegranate peel potential in
-Improving insulin sensitivity
-Reducing blood glucose levels
-Potent antioxidant & anti-inflammatory effects

Research indicates that Anthocyanins may improve
Insulin sensitivity, blood sugar levels, & enhance glucose
uptake.




AIMS/OBJECTIVES

N
This project aimed to investigate the potential of Ethanol extracts of Punica N

granatum peel (EEPG) to improve glucose homeostasis through:

In vitro:
» Determining the dose-dependent insulinotropic effects of EEPG on BRIN-
BD11 (-cells.
» Elucidating the insulin secretory pathways modulated by EEPG in BRIN-
BD11 (-cells.
» Evaluating the effect of EEPG on [(B-cell proliferation.

In Vivo:
» Assessing the impact of EEPG on oral glucose tolerance in high-fat diet-
Induced obese mice.
» Analyzing the effects of EEPG on FBG, body weight, food and fluid intake.
» Evaluating the effects of EEPG on Gut motility.




METHODOLOGY

Acute insulin releasing studies on BRIN-BD11 cells for insulin secretory
action

S

Measurement of B-cell proliferation in BRIN-BD11 cells

S

Acute oral glucose tolerance test and plasma insulin

S

Chronic studies includes FBG, Body weight, Food and Fluid intake

S

Phytochemical screening




RESULTS




Fig 1: Dose-dependent effects of various concentration of ethanol extract of

Punica granatum peel at 5.6mM glucose on insulin release from BRIN-BD11 cells
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Insulin release was measured after 20-min incubation with a range of concentrations (5000 to 8 pg/ml) of ethanol extract of
Punica granatum peel at 5.6 mM glucose, whereas Alanine (10 mM) were used as a reference control. Values are MeantSEM
\ With n = 8. *P<0.05, **P<0.01 and ***P<0.001 compared to 5.6 mM glucose.




Fig 2. Effects of ethanol extract of Punica granatum peel on insulin release from

BRIN-BD11 cells (A) in the presence of insulin inhibitors/modulators and (B) in the
absence of extracellular calcium
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Insulin release was measured after 20-min incubation with EEPG in the presence and absence of insulin modulators/inhibitors
at 5.6 mM and 16.7 mM glucose.Values are MeantSEM with n = 8. *P<0.05, **P<0.01 and **P<0.001 compared to 5.6 mM
glucose alone (in the presence of extracellular calcium). 2P<0.01, 22P<0.01 and 222P<0.001 compared to 5.6 mM glucose in
the presence of the EEPG. ®®®P<0.001 compared to respective incubation in the absence of the plant extract. ‘



Fig 3. Effects of Ethanol Extract of Punica granatum peel on B-cell proliferation

iIn BRIN BD11 cells
(A) (B) (©) (D)

Control (RPMI-1640 Media) RPMI-1640 Media+GLP-1 (10-5M) RPMI-1640 Media+EEPG (40 pg/ml) RPMI-1640 Media+EEPG (200 pg/ml)

~

Control EEPG (40pg/ml) EEPG (200ug/ml)

e RPMI-1640 Media (Control)
RPMI-1640 Media + GLP-1 (10°°M)
e RPMI-1640 Media + EEPG (ug/ml)

%k %k %k

80
S0l AAA Xk Xk %k
23 2 60- ¥ o
U — l—l
qq’:J % % X ) —%— [ J
g ’5 3 40— ﬁ‘_
8 X
D O+ Hn_|
g2
F ©

O T T T T

Control GLP-1 40 200
Conditions

Effects of EEPG on B-cell proliferation in BRIN-BD11 cells compared with 1 pM GLP-1. Values are Mean+SEM with n=6. 4
**P<0.01, ***P<0.001 compared with incubation in culture medium alone, 222P<0.001 compared to GLP-1 treated cells. <




Fig 4. Effects of Ethanol Extract of Punica granatum peel on (A) oral glucose
tolerance and (B) plasma insulin
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Oral glucose tolerance and plasma insulin were evaluated before and after oral administration of glucose alone (18
mmol/kg body weight, control) or with EEPG (150 and 250 mg/5 ml/kg body weight). Values are Mean£SEM with n = 6,
*P<0.05, **P<0.01 and ***P<0.001, compared to lean control and2P<0.01, 22P<0.01 and 222P<0.001 compared to high fat
fed diet control.




Fig 5. Effects of Ethanol Extract of Punica granatum peel on (A) Fasting blood

glucose and (B) Body weight
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Fasting blood glucose and body weight were measured every three days over a 21-day study period, during
which EEPG (150 and 250 mg/5 ml/kg body weight) was administered via oral gavage twice daily. Values
are MeanzSEM with n = 6, *P<0.05, *P<0.01 and ***P<0.001, compared to lean control and 2P<0.01,
AAP<(.01 and 222P<0.001 compared to high fat fed diet control.




Fig 6. Effects of Ethanol Extract of Punica granatum peel on (A) Food and (B) Fluid
Intake
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Food and fluid intake were measured every three days over a 21-day study period, during which EEPG (150
and 250 mg/5ml/kg body weight) was administered via oral gavage twice daily. Values are MeantSEM with n =
6, *P<0.05, **P<0.01 and ***P<0.001, compared to lean control and 2P<0.01, 22P<0.01 and 224P<0.001
compared to high fat fed diet control. /




Fig 7. Effects of Ethanol Extract of Punica granatum peel on Gut Motility
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Following 21 days of twice-daily oral gavage with EEPG (150 and 250 mg/5ml/kg), the animals were sacrificed, and gut
motility was measured. Values are MeantSEM with n = 6, *P<0.01 and ***P<0.001, compared to lean control and
AAMP<(0.001 compared to high fat fed diet control.



PHYTOCHEMICAL SCREENING

| Phytochemical Group |Specific Phytochemicals Present in EEPG Peel

Ellagic acid, Gallic acid, Quercetin, Catechins, Anthocyanins,

Polyphenols p-coumaric acid

Tannins e
Terpenoids ~ —-mmemmee-
Steroids 0000 e
Alkaloids = e

Saponins  seemmeeeee-

Recent Findings suggests that anthocyanins in EEPG are likely responsible for its
beneficial effects on blood sugar, insulin secretion, body weight, and beta-cell
health, further research is required to confirm this.
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CONCLUSION

/7N

Punica granatum
peel

N

N

Insulin release may be mediated via
K rp Channel-dependent pathway

\/
Incr@ulin /\ Significantly improved Promoted Gut
release from clonal Induced B-cell proliferation Improved oral fasting blood glucose, Motility
pancreatic BRIN-BD11 in clonal pancreatic BRIN-  glucose tolerance body weight, food and N
B-cells BD11 B-cells and plasma insulin fluid intake

N4 N N4




FUTURE DIRECTION

** Need to ldentify the bioactive compounds in EEPG peel, and elucidate their
mechanisms of action in improving beta-cell function and lowering blood sugar.

*» Need of clinical trials to confirm EEPG's safety and effectiveness as a dietary
supplement for diabetes.

**Finally, Need to explore if EEPG's components can be developed into novel
oral diabetes medications.
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