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The effection of Tangnai- Kang for Insulin signal-transduction
in Spontaneous Type 2 Diabetic animal KKAy mouse
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[ Abstract] Objective: To study the effection of Tangnair-Kang conction for insulin resistance and expression of
Phosphatidylinositol 3 Kinase Glucose Transport 4 messenger ribonucleic acid( mRNA) . Methods: Specific pathogen free
(SPF) KKAy mice 40 were divided randomly according to plasma glucose level into Models, TNK-low dosage, TNK-high
dosage, Pioglitazone and normal C57BL/6] mice ( normal control group). 60 days later, all animals were tested Fasting
plasma glucose ( PFG), Fasting insulin level for caculating Insulin Sensitivity Index ( ISI), Total Cholesterol( TC), Total
triacylglycerol (TG) , High-density Lipoprotein Cholesterol ( HDL-C), Low-density Lipoprotein Cholesterol ( LDL-C),
Floating fatty acid ( FFA), Tumor necrosis factor-a( TNF-a) and pathological examination for the islet. The muscle and
adipose expressio of PF3K and GluT'4 mRNA by reverse transcriptase PCR( RT-PCR) were determined. Results: Compared
with Model groups, FPG TNF-a levels were decreased significantly for TNK-high dosage( P< 0.05), the expression of PF
3K and GluT4 mRNA were all up-regulated ( P< 0.05 or P< 0.01), the recipe could protect B cells in some degree and
postponting B-cells failure in islet, displayed decreasing tendency to plasma lipocy and FFA levels. Conclusions: One of
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the mechanism of Tangnar- Kang improving insulin resistance might be up-regulated the expression of PI-3K mRNA in post-

receptor of insulin signal-transduction roads, thereby increased GluT'4 translocation.
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R AN 1,10~ 1.15(60~ 70 C) [FiRE, 451,
P INUK BT 1 h, SRR, W48 2 A 2 110~
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VBIX . ERFRA I Z1 i i Pioglitazone, YT 75 F Bt 165 24 [
B R 2y ) 2 77, H20040631 . i 988 3K ZE K] T-a
(TNF-a) ELISA it 51 &% ( #lk 5: 25050702) £ Rapidbio
FEAIE, RNA $EHCA 7 5 RT-PCR 5 £ «INTPs Taq
B-Actin 30 H A6/ EAYHEARGRA A .
1.3 {88 AIEED AP 2508 (L 4 ARk
MBS H A ) B BT Nikon502( H A% Nikon 24
) 5 AR I8 B9 0oL Sigma3K30( FE1H Sigma 2 ) 5
4= H 3 4 AL 4 BT 4L SYNCHRON CX4PRO ( 3£
BECKMAN COULTER); [ A5 {% Multiskan MK3 7
(Thermo) ; £ [F 2 K 4> M B% A % L& 48; Gene Amp
PCR System 9600( % [ Perkin Elmer), ABIPRISM 7700
Sequence Detector( 3¢ [E ABI) ; 7K %97 %% SHA-C
R SEAEV %A TR A7) 5 Lambdal P40 543 66 %
1X(ZEE PE AF) .
1.4 Tkl FEARAERL v E e AR B A Sl )
FEHT/IN B A5 RO TR =y RE SR B 109% i
B \10% AR ) KKAy /N iR % e s ikl .
2 &
2.1 WA kards  NERIERTE 1S, bR
i, WIBEHLILBEE 213.9 mmole L™ '35 ANk . ABfHL
Brr 3k Ho oy Ay BERY L B i v 75 B 4 (6. 56 g
kg™ 'ed™ ) IR BEAKHIELL(1.67 gokg 'od™ ) FGZ
MR A2 (1. 95 mgekg™ 'od™ "), TG A LATH)
BREIT. WG, f 4 HINA 60 d. IEH
C57bl/6] 4H B 2 4z 20 mLekg "o d™ ' HE R
HEK .
2.2 WM RIRGZ5)a 85 AAK 12 h, R H
DL B M0 (FPG) , S 1 s 33 S UK I (150 mg
kg™ 'ed ) R IR (5 mgeke ed ) BRI, 45
JHE B 25 ( 10 Bekg™ ') T 10 min Joi, FE % ik BRI, Y6
FE 3 h,2500g x 10 min 4 C &L, 3 & I,
— 20 CLRAE . PR, 2 i BCE % LR =2 g
MR, VK 2R JE LR, G 5 A7 8 S RN
HART
2.3 SRR AN T
2.3.1 EARFRAR HOBE A IE 2R A oo A A D
AR 8, 035 B B 38 RS v 0 e, 1 T DY 20
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(TC TG LDL-C HDL-C) H 4 H 8l A4 AL 5, FFIA
FTNF-a 35 F XTI 0 Bl G i ( ELISA) 7™ H 42 HEk
Ut W A5 2 BRI E
2.3.2 BN EBURTE RIS SR 2 AE 181=
1/ 25 HE I B (FPG) > 25 I 1ML 375 JB &% 25 ( FINS) , B 4%
XTHL
2.3.3 EEAZEES AU A HE B
2.3.4 LA MAGEHG PIFK A GluT4 K SEi ¢ &=
RT-PCR ¥4 . $% Trizol 1271 (1) 45 FH #5420 B4 USRS
RNA, HU 25Hg & RNA T 0.5 mL 08, (65~
70) CLRIEL 5~ 10 min, B0 FFS, CE VKB . R
O L 20 ML AR R oligo(dt) 1 ML, dNTPs
1 ML, 5% RT buffer 4 ML, BRI 1 BL, RNA #4003
UL, DEPC-ddH,0 10 ML, % i JBCE 10 min, 37 C{RIEL
60 min, J595 C 5 min, 4 C 1~ 5 min. & & PCR 5
50 WL E 25 ML 1 R N AR R, cDNA 2 ML, 10X Buffer
2.5 HL, dNTPs( 10 mmol*L ™ ') 0.5 ML, 5]#J( 20 Pmol
L") 1 UL, Sybr green( 10X) 1 HL, Taq fi§(2 HeHL™ ') 0.5
UL, DDH,017.5 WL, BEANFE AP AN FAT, - H ™
SR S NS/ D |y E Bactin, 1E X: 5-
ATCATGTTTGAGACCTTCAACA-3, & M. 5-
CATCTCTTGCTCGAAGTCCA-3 , 7 K J& 308 bp; PF
3K, iF ¥: 5-GITGCTCTACCCAGTGTCCAAATACCAG-
3, )X X: TTTCTGCTCCCTATCCGITCIT-3 , =4y K Jis
200 bp; Glu T4, it X: 5-ACTGGCACITCCACIGAA-
CICITG-3, & ¥: 5TTTCTGCTCCCTATCCGITCIT-3,
P S 388 bp . SEWE i PCR 445 4544 94 CHil
ARPE 2 min JiT, 54794 CARYE 45 5,58 CiR /K 45 s,
72 CHEH 45 5,72 CLEH 5 min, 3£ 35 MG .
2.4 GilsEdivk N SPSS13.0 GE vk A AT
THE VR AR AR 25 (v Es5) RoR, ZREAIGEL
(1) PR A LG AR FH LR 28 7 22 53 AT (onerway ANOVA)
PRAZ B IR ORIV R FH 2 A 520 #7
3 #8
3.1 BAU/NR RO T2k R rp IE N A
FIIGER, SN R, 2 BIeve, hE e LTk, B
RUGH Jo #5255 25 20 i ) i 398K 328 0t BN () 2 2 TR A
PIZEBE S N IR B, 46 R, AT B R, B R RTE A
S . USRS 35 ok B 5, B R B A I, =
FITE AN PG 2 AT B AR, AT 6
Hog 2 H.
3.2 X/NEL FPG Fins JISI %2 FFA 56 % 1 6t
. 48 .

W, B (¥) FPG Fins JISI & FFA 235 T I 4H( P
< 0.05) . SEAYLALLL, Bl HEACR S 241 1 FPG I
FFA A A, Fins J ISI FEIK W2 (P< 0.01);
FIHEZH K FPG Fins M ISI ¥ W2 A% (P < 0.01 P
< 0.05), FFA 17 BE#AR B . Bl i e i 57 2 41 11 Fins
FIVIST K i AL 5] 84 1) IST A FH A Qb s 471 i 28
(P< 0.05) .
F1 FEMEXNE FPG Fins ISI & FFA B M(x L5, n= 8)

il FPG Fins FFA

AL 181

(eke 1) (mmolL™ 1) (MueL™ (Hnol'L~ 1)
CS7blJ6] - 57630.4) 7.3 3.0 - 4030202 156.45 T 32.38Y)
o] - 7.60030.74 504918800 -5.9130.27 418.25 £158.36
WS 0.00195 5210050 20.89 3.2 - 4.6730.077 17787 £ 38.640
W 1.67 6.5030.40  2.001.332 - 493102773 290.67£39.04

6.56 5.6430.410 2909 46.57%3) - 5.06 20.19%3  246.18 £ 61.18

FE: SRONALHED P< 0.05,2 P< 0.01; SuLms 5 i b Y P<
0.05( ~[H))
3.3 M/NEUMLIE(TC TG HDL-C & LDIL-C) [ 5% i
2 YW, L IR A LA, AL A 1 IR DY T W
Thisn, AR FVEZR(P< 0.05); HBMAMLL, &4
241 M AT B S, AR 41 HDL-C 47 % 5 P
< 0.05) .
%2 MEmEI/NR TC TG HDL-C &
LDL- C 90 (x L5, n= 8, mmol-L™ ")

Filke
415 » TC 6 HDIL-C IDI-C
(g'ke” )
C57hl/6J - 4.0630.74)  1.3930.60" 3.96E1.442 2.1 H0.61)
f - 54105 2303083 1.9310.17  2.%410.69
MEEHUE 0.00195  4.74%0.46  1.7910.86 372140 2.4 10.66
Tl HE 1.67 5310.80 233039 2.4930.56" 2.65%1.22
6.56 49310.60  1.8710.81 317X 2.5230.64

3.4 XN TNF-a \PI3-K % Glul'4 mRNA ik [15%
M MR 3 WTLUE H, 5 IE W 4 LU A, B4 TNF-a
KFHIE TF S (P< 0.05), PIFK f GluT4 mRNA %
BB AR P< 0.01) 3 SRR 2 LLAS, BRBH I FREAS
FHEAL) TNF-a 7KF f J6 25 22 ), R4 e o)
ARG 25 41 1% TNF-a \PI3-K A GluT4 [¥) mRNA /K
SEMER G R L (P< 0.05, P< 0.01); B i 5
TRFIE ALK PF3K [ mRNA 7K 5503 AN itk A% 51 1
H(P< 0.05) .

3.5 NERSCR OGBS A R LJEE B RN R
WA R IR, S B H A 2, e R R, R oA 4T e
FEH RS, TR, A L 2 T AR P R B F A AR
TR WL A8 /N, B0 H sl B S A 4 RORE I 2K,
THARVE, TEAS A KN, 48 210 25 6L, 40 M 3 FR A
T, KNG, 03 A% [ 4 25 T 285 439 A [ R
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#=3 EWEMNNE TNFa & PIFK.
GluT-4 mRNA FRiEREME(x £5)

Fil TNF-a Ctfiz CtfEz
A5
(gke’ ) (perml ) PI3K/Bactin -~ Glil'4/Bactin
CSThY/6) —  70.93%19.67" 7 5.81%2.147 0.64 F0. 13?
A — 192.43166.89 6 1.0430.26 0.19 30.06
MERAIEE  0.00195 93.97 £18.82" 6 5.45%1.63? 0.54 10.13?
B L67  125.6042.66 6 2.26%1.26%7  0.43%0.157
6.56 99.54 £15.96) 6  4.32%1.177 0.61 F0.24%
4 itig

4.1 JREEFRACHUN o TR R AR N,
(10 4 e A T g S0 4 i 5 T P e 5 38 2 AR 5
RS2 ARG A5 5 e 2, W AR R DR SRk 1T s B0
JIE K 25 A e 3o 52 BH Bk 59 2 3 BURR i 2 P AR
AR H AT, Hok AR T2 DL AR SR P 1 AR 1 f
N WY S R BAA N LA LS, B
B 252K (InsR) a P ST AT S5 4, $ig e B 07 11
WTE SIS T, $ 30 InsR I BEIRIL . BEIR L) InsR
— W EAE S o TR AL A s, S — i
T TRl V] U B 22 AR PR 1(IRS- 1) B IR AL . @
o P R W T AL, B ) 2 2 AR SR B (1 (IRS) 5 PF
3K R p&5 AT LA FH My 0 . 1% B R Ak 3,
4,5 = WE IR B NS R WL (PIPs) 27 A (8 m™ . PP,
ik 3 B RR WG EE (W1 PTEN'® ) B¢ 5 W% 1% 196 G ( Wi
SHIP2' ™™y (22 W MR 1k, o PE VY P13-K 3% 1,
REBEAREE —AF AT, AT GLUT4 (R#:A47 . A%
TR, GLUT4 315 FIIE PR 01 B3 5 1k & #5 UL
IR 7 0 Tt e 250 6 B B R ok 2D g B AR P
A IR T By T A
4.2 R FIPADERTI KKAy /D RETE
KK 7)™ B Al b2 N 58 AR B (0 IE R (ay) 1M, 2L ay
FERUARA M /N BB i Hoar 51 A 2K 8L, I
REE oo K 5 Qs 25 LA v e e 2% i A i
S SR, WUR I AT AR S B S Al AR
BRI s A, RN 2 TR B 95 1 325 IR A% Ay 4
ABL, & — A HAR ) 2 RUBE IR S . C5TBLY
6J /MR, 5 KK /) B A R [R5 1A A
E ™,

AW 4 R TR, BH i e BE 9% A 20005 KKAy
/N BRTH 20 AT AP 8 B I 95 ol B 3% % I 98 3K 8
DAl -F=a 7K, 6 IR B Ui 25 6 7 R A s a3 . 7
Ji & AP URZ ARG (5 5 m B L, X P3K AT GluT4 11

SRR Z — PEF3K AR T O 1 B R IRPUIR A
HAZAE TR 5 5 5 R G ) RV TR & A3
VERI T3 — SRR 8, WA vl . ) HoAth R
UeE T A, WP R R AR (IR) JR R AR
(IRS) K 3 B(PKB) oM JUL I A0 R0t 1 2 11 o
(PDK-1) K BE G BB 3( GSK-3) 25347 K — 2
T .
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