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#1J db/db NNC FHiZH (n =6) . NNC Tzl T 30 mg/ (kg - d) & NNC 550396 J&JF 5 , 4R 240 F S5 R BUE Bk
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Hypoglycemic effect and mechanism of NNC 55-0396 in db/db mice

Lu Yujie, Long Min, Xu Zihui ( Department of Endocrinology, Xinqiao Hospital, Third Military Medical University, Chongqing,

400037, China)

[ Abstract |
mice. Methods

Objective To explore the hypoglycemic effect and mechanism of NNC 55-0396 on db/db

Twelve wild-type non-diabetic mice and 12 db/db mice were respectively separated into
4 groups by the stochastic indicator method including a wild-type control therapy group, a wild-type NNC
group, a db/db control group and a db/db NNC group (6 mice per group). The mice of both NNC groups were
given intraperitoneal injection of NNC 55-0396 at a dose of 30 mg/ (kg - d) for 7 d, while those of both control
groups were given intraperitoneal injection of saline in an identical manner. Changes of plasma glucose, body
weight, basal insulin and total cholesterol were compared after drug administration. Protein expression levels of
T-type calcium channel subunits Cav3. 1 and Cav3. 2 were also examined by immunohistochemistry and Western
blotting. Results (1) Compared with the db/db control mice, the level of fasting blood glucose of diabetic
db/db mice was significantly lowered (P <0.01) after NNC 55-0396 treatment. No statistical difference was
observed between the two wild type groups. (2) Compared with the db/db control mice, body weight and the
levels of insulin and cholesterol of diabetic db/db mice were significantly lowered (P < 0.05) after NNC
55-0396 treatment. (3) NNC 55-0396 significantly decreased the protein expression of Cav3.1 and Cav3.2 in
the liver and brain of db/db mice. Conclusion NNC 55-0396 lowers blood glucose by adjusting the level of
Ca" in vivo, providing a new mechanism for the treatment of diabetes.
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MRS B INREMIZ5%) . NNC 55-0396 J2—F i & 1 1 725
PEPRPE T RIS B TR R D) ABFSE LA ] NNC 55-
0396 75 db/db /)N, WAL FRABF 200 % T 45 85 -
WA S PE T 3 Cav3. 1 % Cav3. 2 93k JExt 3
VEFIMLRI AT AT
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1.1 ##

L1l Syl R 2gWsnl e 8 JE) A Mk I A 0 A W PR o
ANER, MR BT B (22,8 = 1.2) g, [A]#¢ [A] 55 db/db /N B, 44 5 1
(42.6£2.3)g, %5 12 B e BEAHLEC T RIESMIE S 2 4, 3L
4 4 HPAE R4 BT A NNC 154 db/db 2288540 K db/db
NNC FHIH (n=6), L5l SEE Jacksons L4 = W15
(F5 & EREShbnue) #1218 SPF FialFbr ks M % 1 &
JE AT T B, SR B I i 49 7 s 45 2, NNC 550396 1 1%
FIEH 15 mg/ (kg - d) , ZRIFIN SR A B E K, 2 )/d, +
L JE . SERE T S TR S B R AOK
11,2 25 KA NNC 55-0396 ( 3£ & Sigma A ], fit5
059K4615V) , 5 A= Fa 43 4 8 1M A4S | 3 A 58 280 1f Bk 46
(EE#EA/AHF ), DMSO(E[HE Sigma A H ), 5 %E Elisa Kit
(Fi+: Mercodia 22 %)) , HHFEEE Elisa Kit( 35[E R&D 2AH]) , WH
FLh U PR (32 E Thermo /A H]) , BCA 5 & ( L2
ZRANT) , RBYL B-tubulin ZFLREHTIR  ILEPT Cav3. 2 ZTURE
Pk (EE Santa Cruz A7), bt Cav3. 1 ZIEEHIIK (L E
Sigma A F]) , AR B 3 T8 (RIUE L84 F] ), HPR FRid
I2EA 1sG 40 HPR FRic I Hi 1l 2F 1gG — i (ALt b i2 4
Brawl) , BRI (3 [ Thermo 237]) .

1.1.3 B AIEYR WL O R EDOL B M (15
[ Leica A A]) , Y65 Wi 5% ( H 4% Nikon 2 #]) , HL 3K AN F5 I
A I BLAZAN iMark AR (35 [E Bio-Rad A H] ) , i f6 48 R
(Z£[H Thermo A F]) .

L1.4 B#  AYWTEERG, T 1% 500 23 E
S BRI O R, 249 0.8 mL, MFEE 4 CokAH 3 ~4 h, fFil
TREESS IS B IR R T ES.OALH, LA 12 000 x g B0 10 min, 43
BeJa - 20 CHETTF , LASS I S 25 I B o A i 22 1 5 B I 25
J , BUTFRE B 20 21, PBS W BERIR )5 40 2%€ , 5840 F 4% 2 R W
i 4 CRHE 14 h, WA WEY) 385 T A 3 7R LA Western
blot, 4 ¥jj 1E 2 FH B, SBOR 3 A2 T 0K _E#EAT

1.2 7%

1.2.1  SEnbdebs A iR R /NERESE 8 h SRR
Jo B IR R LI A 25 B I . b B S 1% S 0o I 3 N FH R S
EE I R 0 Pt 5 3% R I T e AR AR KT

1.2.2 gk 557500

1.2.2.1 fypedfe AU ET 65 CHA PR 2 h,
ORI ZE K AT RS R R S BT JRAE 2 8 min, PBS VT
YIA 3 W, 8IS min, AT J5 5% BSA ] 20 min, %% BSA
W Bk U b Cav3. 1 g1 240 Cav3. 2 ( TAEWR E N

1:100) w5 H 2,4 C 7%, B M %o B 23 i PBS A — i
PBS 0% 3 YR, IR 5 min, % IR B A0S 9 — 40, IR TEE
1 h, PBS %3k, DAB 4, RJaBiK GEW R BAMEE T
HE
1.2.2.2 9ot AU R I ey pra 20 gR R 4 i
AT, MAZOC ZPUEROCHEE 1 h, I 5K 5 50 ~
100 L DAPT #EGHAZ 5 min, FIPHEGEE KB il A ,4 C
WG IR
1.2.3  Western blot £ Buptla] 1.1, 4, 3 BB FLsh ¥ 21
SRR UL A3 0 SR AT VK AR AR B, SR A BCA JAT & &
FIVREE . BEfL LA 100 pg £ SDS-PAGE HiTk , FIRRH, 1206 2
YRENYS PVDF J - ,5% WEAR A4 W3t ], 5 0R B A8 K g
1~2 h, E Rb Cav3. 1 8010 FH0 Cav3. 2 (LAEW N
1:200) ,4 Cid &, 1 x TBST TAEM BN , 35 iR 05 & X5 7 AR
FRICH) B0 1.5 h, R | x TBST TARRUES , B B )5
BB UG IR A
1.3 it 447

K F SPSS 17. 0 34T e HAb B, B4 LA & =5 TR 3t
TRYCRHMT ¢ K55, Western blot & F ] Quantity One FTAHX G2
BEME AL T

2 B#R
2.1 NNC 55-0396 34k . otk k& & & e [ B
KT 4 7% v

NNC 55-0396 i 1 J& /5, db/db NNC - 1 4 4 Ji fib 4%
db/db &5 20 B 3% (P < 0. 05) , Bf £ NNC T HiH # B A4
LRIFIHITCW 22 57 (P >0.05) . %5 db/db R4 Lk, db/db
NNC T2 sk F o 2 TR (P <0.01) , B4 NNC i
B A R A Y TE I .25 5 (P >0.05) . [A]Af, db/db NNC
T T2 i 3 J £ 3% B I s K P38 b/ db e BT 2 W B T
(P<0.05), £ NNC T i 4l 4 7 A 22 R R A C o | 22 7
(P>0.05), WFEIL,

F 1 NNC55-0396 3F 4 HNRIEGEHRE . MAE REBEREEEHN
I (n=6, x+5)
A JiiE e JIE [ e
(g) (mg/dL) (pg/L) (mmol/L)
24.69 £0.37 140.42 +5.83 1.18 +0.06 1.41£0.18

415

WA 2R 2
Wi NNC gl 22.96 +0.31 112.91+1.85 1.15+0.15 1.28 x0.07
db/db R4 45.11 £0.47 523.32+11.89 3.31+0.12 2.61=x0.16
db/db NNC F-Hi2H 34.96 £0.242 244.41 £19.17> 2.79 +0.14* 1.71 +0. 142

a:P <0.05,b:P <0.01,%5 db/db 5/ A 20t 4

2.2 Cav3.1.Cav3.2 A% A =& A A% db/db & &
FI 28R B 4027 7 84 Rk
FaRE A LU 5 G RE BRI & BT AR 2RI 4 K db/db
LR L E A 20 2R A2 AE Cav3. 1 J Cav3. 2 3k, Cav3.1
e Cav3. 2 1 db/db %2 Jgf 70 41 JHF A B fini 20 20 P 349 52 08 PR M 5%
KR AE REAANA D ERS, HERAGITEE XL
(P<0.05), WK 1.2,%2,
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A: %i#ﬁ*?léﬂ Cav3.1 #&ik ;B:db/db %A # 40 Cav3. 1 fxz\_ JF A SRR Cav3. 2 &k ;D db/db A4 Cav3.2 Ak 1AM ER

r‘Tﬂ“

E1 %Fﬂﬂﬁ%%ﬁﬂi
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B3 Western blot #& & H/NEAFAE R B4 b Cav3. 1. Cav3.2 fiKi&

®2 FEZREFAR db/db ZEFIA/NRFEREHAR Cavd. 1,
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2051 Cav3.1 JFlE Cav3.1 il  Cav3.2 JIFE  Cav3.2 i
P24l 2.79+0.28  2.89£0.37 1.69+0.32 2.35%0.17
db/db ZZREFIAL 7.69+£0.312 9.21 +0.51> 5.78 £0.41* 8.78 +0.58"

a:P<0.05,b:P <0.01, 5 7 £ L R A 210 42

2.3 NNC 55-0396 xAF i 2148 % Cav3. 1 & Cav3.2
IR W Hh
Western blot # ]l & ¥, 5 db/db 22 @ 7 40 b %8, db/db
NNC FHLLIFRE 221 Cav3. 1 B Cav3. 2 Fikk P i %
(P <0.05) , (HEBFA: 2241 156 NNC FHi41 2 5 6 i
FEHE(P>0.05) WL 3,
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A7 IR B 9 45 5 7K S . A5 8 T [ 5l i
2 ROBEIR IS B AR B BB R A2
R PRI &t BT R B 2 D PN B 5 25 K 3k,
SEMP ATP KT, 355 K-ATP 336 56 M, fil &
55 20 Ak , 3 7 6% 8 730 38 T e, M PN 45 5 - K F T
B B PR R A e R R B, T
FRAEE B 380 T P T R R 0 M1 e T O A v T T 9
P, L6 Y SRR AT B 7K OF & % B AT, Mibe-
fradil J&—FhPEPeE T 045 55 73 18 FH#E ], NNC 55-
0396 1F A Hor U & AT A2 90, 28 Ve MEVE T T #0455
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B i, JAE Ok NNC 550396 ) 2 HI T Ig iF
FEHO AR R B SRR R B A,
AT Z A 2=t SR, BETA G T R4S &
38 3 B R B PR VR T A A e B EE D

AT B T 7RG 55 -3 18 4 S BE i 7] NNC
550396 & FE A db/db /N2 I B K, A s b
A o ML A 5 2R R IR A R H G A /N R
25 G IR A o S M 5 25 R IR [ K P 341 T B I 5
Wi, A7 WF5E ) 38, Mibefradil f5 ) INS-1 &% INS-1E
20 B VT A A R A R R A A IR
T FR4T5 358 T8 LA 3004 ] KO /) B A 11 S8 42 ol A o
PERY AR ST 4 SR 15 HAR L, 15 24 5 R UL AR S F
GOt HAEY MOBE AR FH A T HH .

P3R5 & BR, B A= R K db/db BRI R ik 20
SURISAEAE T RV 3 AR 3L Cav3. 1 5 Cav3. 2
Fy2eik, H db/db [R5 5 BH A, 1 B A= R RRAN D i 3R
ik e NNC 55-0396 3 i e ek oo T 38 db/db BEIR
S B Cav3. 1 1 Cav3. 2 ZKF, & 17 T #8558 13l
TE M 500 B P S S T KT B RIS . Cav3. 1
55 Cav3. 2 B & AETE TR A O IR 4 211 e iy
B 4" LR R SR, A A B B S AT
GEH AR K BURE Wi i H LB 0 I S AF 7R Cav3. 1 5
Cav3.2 FRik , X IEH 5 AR L F TR AR 5T
S KRB BF TS

g I AW 45 R 7 NNC 55-0396 3 i BE PR M
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