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Abstract: This study was designed to investigate the therapeutic effect of novel compound Z-9-octadecenyl-
2-propanesulfonamide (N15) on diabetes-associated cognitive decline (DACD). Type 2 diabetes (T2DM) mice
models were established with multiple injection of low doses of streptozotocin (STZ) in mice on high fat diet
(HFD). Vehicle and different concentrations of N15 (50 and 100 mg-kg™-d™') were administrated orally for
6 weeks. The step-down test, dark avoidance task and Morris water maze were conducted at the 6™ week. The
level of glucose and lactic acid in hippocampus were determined and mRNA of growth associated protein-43
(GAP-43), synaptophysin (SYN), brain derived neurotrophic factor (BDNF) and neurotrophins-3 (NT-3) in
hippocampus were analyzed by real time PCR. The beneficia effects of N15 on learning and memory were
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found in the test of step-down, dark avoidance and Morris water maze.
lactic acid in hippocampus of HFD+STZ-induced diabetic encephalopathy model mice.

N15 reduced the level of glucose and
Additionaly, the

mMRNA expression of GAP-43, SYN, BDNF and NT-3 in hippocampus of HFD+STZ-induced diabetic encepha-
lopathy mice were significantly increased by N15 (P<0.01). These results suggest that the novel compound
N15 can ameliorate diabetes-associated cognitive decline and the potential mechanism may be associated with
the expressions of increased synaptic-related factors and neurotrophic factor in the hippocampus of diabetes-

associated cognitive decline in mice.
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Figure 1 The structure of oleoylethanolamid (OEA) and
N-(2)-9-octadecenyl-2-propanesul fonamide (N15)
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EhK 0.2 mL-kg ¥ B ALFE, N15 K. w7 EA D B4
F N1550 11 100 mg-kg ™ #E B 4L 3, HH 1 k. T4
255 6 F, KM /NI4T EE & FIgERS 5256, C57BL/6
/INERHEAT Morris 7K 2K B 9256

Bk ST S AT BURABE & dE b
10 min, J#H 36V, /NRZH 2B F AT G Sk
() g — BB B) P 9B R, YIRS TE] 5 mine 24 h 5
M, e RO N RURE T & b, iR SR
IR IR EL

BERE STIG SO0 A S/ BRUBON RS A B A
HHIER 10 min, dE 36 V, NRAZHE SR E
YT PR T, TR B — B ) T RN HE S L USRI TA)
5 min. 24 h JEEN, R8O AR/ BUSUE 3
EWN, ORI R

Morris 7K 3 S 3258

EMMATER  HEKIE (23+2) C, /KIRHEE
o, KN AR YA A SRR 2 BT, /N B
W 1 RJE, IR 1 ORI B s K i B ik
NKBKEE A, e g/ AR BSF G e (e (AR ),
w1 min PR RN 60 s iHE, /NERAE
FELERFE=10 s, b BINZGNR 4 X (B
B 1 IR), HCPER AT gevt, wtkiE skl 5
R, BELH/PNRMF L1268

FHERERLLE HESRMETE, BARMNFE
FERFHUNIK SN, X H/NR 60 s 5 T &
VXL (crossing times). J& T & X 3835 vk i (8] (time
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target quadrant) #4713 4T
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Real time PCR JE#M /KK 5 SLig 5, &4/
oL BT S U, UK SR B XU o T ZH 2N Trizol 23,
SEERRALUS NG 200 pL &%, B0 10 min
F2 BIE, W 75% S REERTTIE, B0 5 min 3
¥ . UUER T /5 RNase free water ¥ fi# RNA VTTE «
W KAR R, PCR S NAR R 1Y 5% 1F: 94 'CA2 1% 45 s,
iB-K 45 s, I 40 MEI, B)a 72 ‘CIEA 45 s,
WZ N GAPDH, 5154 I3 1. Real time PCR &
EAONT R R RE K B E R PCR AT
% (Tag Man® 2xUniversal PCR Master Mix, No Amp
Erase” UNGb) Ui HH HEAT 52560, B RAEAEDK Ltk
17, HEEDG, PCR W 533 G th 48 Ct {A,
AACE=(Ct rsn — Ct psonm)saem — (CU rmssm — Ct wsosm) wma,
LN 2 R RIK KT 278 S

FitF A% R Graphpad Prism 5 8 4E 47 9
Br, SEEEE L. (mean+ SEM) Fow, LA LECKH
oneway-ANOVA, DL P<0.05 7% 7 BH gt L.

#R

1 N15 AR E 2 BB RFININGERE RS /R
LA

1.1 Bk&EsEl hE 2A. B WA, 5XHIE4IMH L,
HERLZH /N BRAE B & B B AR B R0k (P < 0.01),
HARR KB B L (P<0.05); SHEAMMLL, 7
45 50 A1 100 mg-kg* N15 J5, /NRAEBES LRI
REABY B0 (P < 0.05, P<0.01), #5i%xE 2w
/b (P<0.05, P<0.01).

1.2 EEESTIS WK 2C.D A4, SIEW ML,
RUZH /N BRI AR B 2 82> (P < 0.01), H AR K%k
BRI 2 (P<0.01); HEAYAAMLL, 7E45T 50 F1 100
mg-kg ' N15 J&, /I BU7E B = P9 A T8 O 301 1 5 1
(P<0.05, P<0.01), %z kE ] B> (P<0.001).

Table 1  Primer sequences used for gPCR. GAP-43: Growth associated protein-43; SYN: Synaptophysin; BDNF: Brain derived neurotrophic factor;

NT-3: Neurotrophins-3

Gene Primer sequence (5'—3) Primer sequence (3'>5")
GAP-43 GCTAGCTTCCGTGGACACAT CTTCTCCACACCATCAGCAA
SYN TCCTCGGCTGAATTCTTTGT TTGGCCCTTTGTTGTTCTCT
BDNF GTAAACGTCCACGGACAAGG AGTGTCAGCCAGTGATGTCG
NT-3 TGCAACGGACACAGAGCTAC TTGCCCACATAATCCTCCAT
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Figure 2 Effect of N15 on escaping reaction acquisition in
step-down test and dark avoidance task of the streptozotocin
(STZ)-induced diabetic encephaopathy (DE) model mice. DE
mice were treated with saline or N15 at doses of 50 or 100
mg-kg * once a day for 6 weeks. The step-down test and dark
avoidance task was measured at the 6™ week. A: The latency
time of step-down tests; B: The diving times of step-down tests;
C: The latency time of dark avoidance task; D: The diving times

of dark avoidance task. Mean +SEM, n=10. *P<0.05, *#p<
0.01 vs normal group;, 'P<0.05, “"P<0.01, ""P<0.001 vs DE
group
A
B {3

604 & =

% B g

5 50 .20 z

:E. ® —e— Normal 1 ::_'~L|

o

+ DE+NI3-100
20 T

1 2 3 4

5 Normal
Time / days
B a |
S 2 15
s =
E- 2
T o =
o &0 = L0
=] =
&= £
= g
i g g 0.5
2w =
g °
F e 0.0
= Normal DE 50 100 Normal
DE+NI15/mg-kg"

Figure 3 Beneficial effects of N15 on learning and memory in HFD+STZ-induced DE model mice.
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DE mice were treated with saline

or N15 at doses of 50 or 100 mg-kg * once aday for 6 weeks. The Morris water maze was measured at the 6 week. A: Representa-
tive path traces in each quadrant during the probe trail; B: The escape latency during acquisition training; C: The crossing times in the
hidden platform trails; D: The time spent in the target quadrant; E: The distance spent in the target quadrant; F: The time spent in the
target; G: the distance spent in thetarget.  Mean = SEM, n=10. *P<0.05, P <0.01 vs normal group; "P<0.05, "P<0.01 vs DE group
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Figure 4 Effect of N15 on the level of glucose and lactic acid

in hippocampus of HFD+STZ-induced DE model mice. DE mice
were treated with saline or N15 at doses of 50 or 100 mg kg™ once
aday for 6 weeks. The level of glucose (A) and lactic acid (B)

were measured at the 6 week. Mean+SEM, n=10. **p<
0.001 vs normal group; "P<0.05, "P<0.01 vs DE group
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Figure5 Effect of N15 on the mRNA expression of GAP-43, SYN, BDNF and NT-3 in hippocampus of HFD+STZ-induced DE model
mice. DE mice were treated with saline or N15 at doses of 50 or 100 mg-kg™ once a day for 6 weeks. The values are expressed as
percentages compared with the normal group (set to 100%). Mean +SEM, n=10. #P<0.01, *P<0.001 vs norma group; "P<0.05,

“P<0.01, ""P<0.001 vs DE group
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