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Anti-hiperglycemic effect of Urena lobata leaf extract on diabetic rats by inhibition
of Dipeptidyl Peptidase-4 (DPP-4)

‘Yudi Purnomo'*, Djoko W Seeatmadji %, Sutiman B Sumitre®, M. Aris Widodo®

*Doctoral Program of Biomedical Science, School of Medicine, Brawijaya University
* Department of Intemal Mcdicine, School of Medicine, Brawijaya Usiversity
* Departmant of Biology, Faculty of Mathcmatic and Nanural Scicnce, Brawijaya University
E of Pharmacology, Schoal of Medicine, Brawijays University
“Deparmment of Pharmacalogy, Facalty of Medicing, Islamic University of Malang

ABSTRACT

Glucagon Like Peptide-1 (GLP-1) is one of incretin hormone which is proposed as a new
therapy for type 2 diabetes (T2DM). However, this hormone is metabolized excessively by
Dipeptidyl Peptidase-4 (DPP-4) into inactive form. The inhibition of DFP-4 can prolong GLP-1
bioavailability for regulating blood glucose level on T2DM. Urena lobata is a plamt which has
been used to cure T2DM empirically but the inhibitory activity on DPP-4 has not been tested.
The aim of the study was to evaluate anti diabetic effect of U. fobata leaf extract through DPP-4
inhibition. Urena lobata leaf was extracted in ethanol solvent and hot water then evaporated till
pasta form. The object smudy was used animal model of T2DM which divided into 2 control
group and 6 test group (n=4) therefore DPP-4 level, GLP-1 level, insulin level and AUC of
blood glucose were examined after administration of U. lobara leafl extract. All data are
expressed as the mean + SD and analyzed with one way anova and then continued with LSD or
Dunnet ¢ (p<0.05). Both of water and ethanolic extract from U. lobara decrease DPP-4 level and
AUC of blood glucose compared to control group (p<0.05) whereas insulin and GLP-1 level are
increased (p<0.03). It was controlled by stigmasterol, B-sitosterol and mangiferin having anti-
diabetic effect by inhibition of DPP-4 activity. Water extract of U lahata stronger decrease DPP-
4 level and AUC of blood glucose and also increase insulin level and GLP-1 bicavailability
compared to ethanolic exmact (p<0.05). The conformation change of active substances in
ethanolic extract result a poor solubility and absorption which contribute to decrease their
biology activity.

Keywords: Diabetes mellitus type I1, DPP-4, GLP-1, Insulin, Urena lobata.
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INTRODUCTION

Nowdays, treatment of type 2 Diabetes mellitus (T2DM) is focused on incretin hormon. Glucagon
like Peptide-1 (GLP-1) and Glucose Dependent Insulinotropic Polypeptide (GIP) are a major
incretin hormon secreted by intestinal due to induction of oral nutrition'. GLP-1 play 2 role 1o
‘maintain blood ghucose level related to their biology activity such as to stimulate insulin secretion,
increase p-cell proliferation, inhibit glucagon secretion, reduce the rate of gastric empiying and
induce satiety!®. In T2DM patient, GLP-1 bioavailability decrease moreover secretion of insulin
reduce and the clinical effect is hyperglycemic chranic®.

Incretin hormone especially GLP-1 have a potency to cure T2DM however GLP-1 is metabolized
by Dipeptidyl peptidase-4 (DFP-4)

excessively become inactive forms. GLP-1 have a short half life in the body, approximately 2-5
‘minutes due to DPP-4 activity™. Inhibition of DPP-4 is effective to treat T2DM therefore GLP-1
‘Dbioavailability can be retained moreover it was able to regulate blood glucose level®.

Treatment of T2DM with synthethic chemical drugs such as incresin like or DPP-4 inhibitor show
less side effect eventhough the safety of this drugs have not been obtained the completely data.
Adverse reaction of Oral Anti Disbetic (OAD) such as Gastro Intestinal Tract (GIT) disorder, body
weight gain and hypoglycemic are seldom in using of DPP-4 inhibitor or incretin like drugs®. The
less side effect of drugs is affected by GLP-1 activity that could suppress appetite and it does not
‘have insulin secretory effect®. However, incretin like drug have also side effect such as flu like
symptoms, skin reaction, gastrointestinal problem and this effect are able increase in long term use
of drugs™". This phenomenon attract people attention o find medicinal plant as alternative io treat
T2DM by DPP-4 inhibition.

‘One of rraditional plants which have anti-diabetic effect is Urena lﬂ#m‘a, Root and leaf extract of U.
lobata have been used empirically by Nigeria people to treat DM, Preclinical test of U. labata root
extract show anti hyperglycemic effect on streptozotocin-induced rat®. Bioactivity of U. lobata is
regulated by its active substances such as sterol, alkaloid and flavonoid. In Indonesia, L. lobata is
kmown by Pulutan, the plant showed anti-bacterial effect based on preliminary study”. Some study
‘have showed anti diabetic potency of U. lohata however the mechanism of herbs on GLP-1 activity
irough inhibition of DPP-4 activity not yet investigated®'*. Therefore we examine anti-diabetic
effect of U. lobata leaf exiract on diabetic rats with DPP-4 inhibition.

MATERIAL AND METHODS

Preparation of U lobata leaf extract

Ulobata leaf powder were obtained from Balai Materia Medika Batu Malang with certificate
number 074/027/101.8/20135. In brief, the U.lobata leaf powder (30 g) was extracted according 1o
decoction method in 250 ml hot water at 90°C for 30 minutes. The other UJobata leaf powder (50
) was extracted by digestion method in 250 m! ethanol for five hours using shaker waterbath and
repeated two times using fresh solvent. Both of extract were evaporated until resulting concentrated

&t Share A

= All Markup = I N - - b - = - -
v X - = = a (-]
Reviewing  Accept  Reject Previous MNext  Compare  Block  Protect Restrict
A s Document  Permission
4 5 § 7 & @8 10 11 D 13 14 1& 1

R’ 1B 1

Page 2 of 10

4701 Words 0#  English (US)

Es = = - —

ar 100%



Editor comments : the final revision of paper is received

@ (34) WhatsApp

< c

x ‘ @ Launch Meeting - Zoom

A HOME FINANCE SPORTS

IB IJPPR Manuscript Submi...

yahoo/mail

990+

Inbox
Unread

iz Editor WPPR <ipprioumaldgr

Drafts 7 To: y_pumnemo92@yahoo.com

Sent The final revision of paper is received

v More

Views Show

Folders Hide -
+ New Folder
Notes
Sent Messages

Unwanted

x| G Gmai x

ENTERTAINMENT

M Archive

b (1,190 unread) - y_purnomo®

LIFE SEARCH SHOPPING YAHOO PLUS

Advanced W

B3 Move O Delete €Y Spam  eee

il

“« @& B o

Editor comments : the article is published on line

M Dr. Yudi Purnomo, M.Kesand X B (932 unread) - y_purnomo92¢ X

< c

IB WPPR Manuscript Submi...

yahoo/mail

@ (43) WhatsApp X | @V SINTA | Author Dashboard

Advanced W

€ Back 4 W = M Achive B Move T Delete ) Spam  =es =
Editor WPPR <ijppriournal@gmail.co = F 2(
Inbox 932 To: y_pumoma92@yahoo.com
Unread
Dear Author,
Starred The manuscript is already online.
Drafis 5 > Show original messa
Sent
Archive
Spam Editor,
WPPR
Trash
~ Less
N @
Views Show
Editor WPPR <ijpprjournalgr « = fed, Dec 015 a
Folders Hide To: y_pumomo92@yahoo.com
+ New Folder
allowed revisions were already encorporated.
Notes
Sent Mess... o o !
Unwanted

x

x

& mail.yahoo.com/d/search/name=1JPPR%2520Manuscript%2520Submission%2520System&emailAddresses=ijpprjournal®%2540gmail.com&listFilter=FR...

G iip yudi purnomo - Google Sez X + v

& mail.yahoo.com/d/search/name=IJPPR%2520Manuscript%2520Submission%2520System&emailAddresses=ijpprjournal%2540gmail.co.. &

X EmEBE O

Settings ﬁ

IJPPR Manuscript Q
Submission System

iippricurnal@gmail.com
Edit contact

+ v

X EmPBP O Settings 4f

IJPPR Manuscript Q
Submission System

iipprournal@gmail com
Edit contact

Sponsored Video

Sponsored Video




@ Acrobat File Edit View Window Help zoom 2 ¢ 2% [E Thul2Jan 06.48.18 Q @ =

e0e X IUPPR Vol7,Issue5, Article33.pdf

Beate - DEBH| 802D B

3 1\/7|I\|5i}‘§@ Tools - Comment
Available online on www.ijppr.com
International Journal of Pharmacognosy and Phytochemical Research 2015: 7(5); 1073-1079

ISSN: 0975-4873
Research Article

Anti-hiperglycemic Effect of Urena lobata Leaf Extract by Inhibition
of Dipeptidyl Peptidase IV (DPP-IV) on Diabetic Rats

Yudi Purnomo*", Djoko W Soeatmadji %, Sutiman B Sumitro’, M Aris Widodo*

Doctoral Program of Biomedical Science, School of Medicine, Brawijaya University
“Department of Internal Medicine, School of Medicine, Brawijaya University
*Department of Biology, Faculty of Mathematic & Natural Science, Brawijaya University
“Department of Pharmacology, School of Medicine, Brawijaya University
*Department of Pharmacology, Faculty of Medicine, Malang Islamic University

Available Online: 29* September; 2015

ABSTRACT

Glucagon Like Peptide-1 (GLP-1) 1s one of incretin hormone which is proposed as a new therapy for type 2 diabetes
(T2DM). However, this hormone is metabolized excessively by Dipeptidyl Peptidase IV (DPP-IV) mnto mactive form.
The inhibition of DPP-IV can prolong GLP-1 bioavailability for regulating blood glucose level on T2DM. Urena lobata
1s a plant which has been used to cure T2DM empirically but the inhibitory activity on DPP-IV has not been tested. The
aim of the study was to evaluate anti diabetic effect of U. lobata leaf extract through DPP-IV inhibition. Urena lobata
leaf was extracted in ethanol solvent and hot water then evaporated till pasta form. The object study was used animal
model of T2DM which divided into 2 control group and 6 test group (n=4) and then DPP-IV level, GLP-1, insulin and
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