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The effect and mechanism of N-(Z)-9-octadecenyl-2-propanesulfonamide
in treatment of insulin resistance in type 2 diabetic mice
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2. Zhongshan Hospital, Xiamen University, Xiamen 361102, China)

Abstract: This study was designed to investigate the therapeutic effect and mechanisms of action of novel
compound N-(Z)-9-octadecenyl-2-propanesulfonamide (N15) on type 2 diabetes (T2DM). A mouse model of
T2DM was established with multiple injection of streptozotocin (STZ) at alow dose. N15 at different doses (50,
100 and 200 mg-kg *-d %) and pioglitazone (6 mg-kg *-d ') were administrated orally for 6 weeks. The level of
fasting blood glucose (FBG) and fasting insulin (FIns) were measured in the course of the experiment for insulin
resistance index (HOMA-IR). Oral glucose tolerance test (OGTT) and intraperitoneal insulin tolerance test
(IPITT) were determined in the treated mice. The expression of Akt, AMPK and Glut4 in liver were analyzed
by Western blot. N15 was found to reduce the level of FBG, FIns and HOMA-IR (P <0.01) and ameliorate
the glucose and insulin tolerance (P < 0.01, P <0.001). Simultaneously the protein expression of p-Akt,
p-AMPK and Glut4 was significantly increased in liver by N15 (P<0.01). These effects were similar to those
of pioglitazone (P > 0.05). These results suggested that the novel compound N15 can ameliorate insulin
resistance and the potential mechanism may be associated with increased insulin signaling in liver and promotion
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of phosphatidyl inositol 3 phosphate phosphorylation.
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Figure 1 The structures of oleoylethanolamid (OEA) and N-
(2)-9-octadecenyl -2-propanesul fonamide (N15)
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Figure2 Effect of N15 (50, 100 and 200 mg-kg *-d™) on glycaemic control in KM mice, pioglitazone (6 mg-kg *-d ™) as the positive

group. A: Sequential monitoring of FBG; B: FIns, C: HOMA-IR, after 8 h fasting.
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Figure 3 N15 ameliorates glucose and insulin tolerance in KM mice. Oral glucose tolerance test (OGTT) (A) and intraperitoneal
insulin tolerance test (IPITT) (B) were preformed after 8 h fasting. Plasma glucose and insulin levels were measured from the blood
samples that were drawn at baseline (t=0 min) and indicated time points. n=10, mean+SEM. *P<0.01, *P<0.001 vs normal group;

"P<0.05, "P<0.01, ""P<0.001 vs model group

N5 F: oA BH I o408 2 B0 PR s /I BRUXoS 76 26) BRI i B 3=
1 52 F2 & (P>0.05).
4 N15 3R /NBRAFAE Akt. AMPK #1 Glut4 &
HiEM IR RS

WK 4A Fion, STZ @RS KM /S BRI
Akt. AMPK & HKFREALE (K 4B, C, P>0.05),
T G35 Ve T8 U R fh 28 1 R K 2 2 R AR (&
4B. C, P<0.01), IAMNHIN Glutd & HRIEKFH 5
FZF#E (K 4D, P<0.01); 44T N15 KL 5 B Ve 7
6 FE g, KM /N ATBEH p-Akt. p-AMPK X Glut4 &
HERIAK R 2% Fii (K 4B~D, P<0.01), Akt I
AMPK EFHKFRIEAE (B 4B, C, P>0.05). 2
7~ N15 A fE— @ F2 R BN RFFIE A Akt. AMPK Al
Glutd HHRAS ‘5 iH 2% o

A Ak | . S S |
N ———
P-AMPK W

[

AMPK ' pe pe 4
Glut [N — S S

STz - + + +

N15mg-kg' 100
Pioglitazone/mg-kg' - = _ 6
C B 200+

g —

=

= 150

- - %

<

¥ 100

= P

= .

¥ 50

=

-

a 0 T T :

5TZ = + + +

N15mg-kg' 100

Pioglitazone/mg-kg' - = _ 6

it

N15 F1 OEA #J°4 PPARa P 7E# N7 . #F 7 B
PPARq £ ZELEFFAT ik, MRS B 081 87,
JUF-Z 5 i 200, 16 A I BRI L 45 A
H&E 4, lBEOHEG. S5 RiEdER Y EAH
B T8 2 BB RBTRE T, TR REL T —0
5 R MR i 52 R0 B B 3R AR 40, e AN IR AR 25 L AT 5
RNERE B UE 2 5 BT AR, AT I AR S 51 419 31E 52 1 7
JIE A U ST 18 X 36 T R B AR AT i B s
PPARy X W AR U 04 8 5 3= B2 38 0 41 A A 2 e
FHUBNE, K PPARy AT REIE R 2 g 4 i 4
b SRR B B AE ST bR AR A T 5 R A
FHCHT, WATHEARU . FERRAUR T, o T B R
% (freefatty acid, FFA) /K- JF iy 1T B A Jik & 2% MUk

B

*e

p-AkUAKL (% of Normal)

stz - + + +
NIS/mg-kg! 100

Pioglitazone/mg-kg! - = _ 6

D

Iy
=

L

L

wn
t=

Glutd (% of Normal)
=
(=]

2007 =
0

il

N15/mg-kg' 100
Pioglitazone/mg kg’ - - - 6

Figure 4 Effect of N15 on Akt, AMPK and Glut4 activity in liver. A: Representative Western blot images of p-Akt, Akt, p-AMPK,
AMPK and Glut4 protein; B—D: Quantitative analysis of p-Akt/Akt, p-AMPK/AMPK and Glut4. The values are expressed as percen-

tages compared with the normal group (set to 100%).

n=10, mean+SEM. *P<0.01 vs normal group; ~'P<0.01 vs model group



£ Hil%E: N-(2)-9-+ )\ M 2= -2- PO Bt e e 2 2R 95 /N B R B 3R IR0 A 5 iy B FL AL

+ 1875

PE, W LR R & BE B, T TZDs Jd i i i
PPARy 52 I35 A4 AT 42 345 15 i 28 23 7 i i < g 0 1R 11
FIH, (ENLASE SR A6 FRA FISR B /D M T 33
Tkt Ji 5 2 RS . JaRT AR 7T R, N1S 7R E)
PPARa IR, H A3 PPARy HIRCR, BN
PPARq il PPARy WUAE s zh #07, ix 8y N15 V497 2
RUBE IR PE A 7 Bk, fEA R BRI STZ /N
FIEESFEFES 2 25 R EH T 40F N15 8
J7 2 BUBE R /) BUEE B R HRPUACR, st g R R
N15 B A B S0 4 il o0 R i 75 JR & B IR BE, KOst
PRIV o IR & ARG PE L (] 2). BLAh, i 4 bE T &
FIEE 5 R S I 45 W oR, 44T N15 J5/h R 4
R 52 R B S M, HLX R S 3R MU AT B i
(A 3).

PPARy B AU 1 1 715 3 24F F T 71 A 4 200t
O 5 R M BUREE, T AR AR B AT, G b
. [FI PPARy 1] 5 PI3K 15 S# S 2 MIEH,
T 5 R 5 3 SRR AR 4 B, (R AT e LR 3
BERRBE IR A, WUE NUHE 5 0 T 2 M A S
JO7, AR RIS R A, BN A A S0 A R
(1 WS AR B, AN T 35 3 B 1y H frg 12 18, gk b,
AMPK #%0 “Be @i 7R i R E
BEH, Glutd 2w & bideia A, Jykia & b i
W B IR, AMPK I Glutd 7] {F >4 Akt {5518
B IR Az M RLBE AR R R T N1S
XFT PIBK 15 Sl 1 BeEEH,  BAEHBCR Sk
FIEEA Y (B RS ER). T RES ST
R IR, N15 XF AMPK Al Glut4 [F]#f B s 1E H
(K 4), HAEFMLHI WIS, KULHEN N15 A58 s
W PPARy SZAATH & F 1 bR AR H, ioxt T H o2&
T R H B AN J o2 75 30 5 i 2% L B R
FEAE R 75 3k — 53R . e4h, N15 (1) PPARa #43)

GLUT4 GLUTY e
O o Translocation K‘-—-__\‘AKT//*‘“-H
- =
e - -
Glucose o S \

....... 2 (VM\;T“:{\ \

Ni& ...
o Glu
° ﬁ R /
%azsjgoo o CE’;:":;%:,3 ‘] | /
= ——— 7 _ .'/,_/\. v

Figure 5 Mechanism of N15 on hepatocyte in type 2 diabetic
mellitus
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