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SRV i X KA B DR /D Il Jk 1y 28 HR7C 9 532 Wi

BE & £ B X FIE FEW FFE O OB it IBE XEH

W= HB WERBEWEE SR 3 KK-AY#3LB ) A8 S8R 38 4% ik B & 4% 35 4 (homeostasis
model assessment for insulin resistance index, HOMA-IR) B £ & # & 45 4 (insulin sensitivity in-
dex, ISI) R4 LR M 5 Z (insulin, INS) Z ik % & & 4 (insulin receptor, InsR) & g £ X 6%, Fik
KR B R AAT R AAKK-AY 2 B R, R S8 o e i R RL, Bl BT IR 11 R E# Cy D RAEA EF
xR, B A eg 55 R KK-AY /N R A LS F ook o AR 20 w46 5] BR 28 (8 mg/kg) (48 74 fig A
BoP KA FA( AL THRMEERA 10.56.2.5 g A2%/kg),F411 A, A LE@MHYEFTLL, EF
STRARBEAMETFRBRREAKR, FB1X,%5%48 B, £ 8 B, R4k E 50 AL ( random
blood glucose,RBG) ; IR # Bk A B dn ) £ INS . TC & TG K-F, £ HOMA-IR % ISI; Bk A% 3t 47
AL R o JE AL T kA M IR IR 2B 2% INS & InsR & ik ; K A %, 9% ¥7 i (Western blot) 4| )L-%)i?db%
5% %4k B(insulin receptorB, INsRB) &M & % % 4k &4 1 (insulin receptor substrate 1,IRS-1) &
ORENKRT, R LSEFBabE, 4GS K EIIERE, bR o iEH 2 H 5 (P <0.01),
25258 RlE AR T m(P <0.01), o4 & 54T £ A KT HAER 0 pb 4, 4B g 7 &

F 24 KA E . TG.INS Z HOMA-IR 7K-F 8] 2 %1% (P <0.05, P<0.01) ; L5/ =4 RBG 1K £ #
R2(P<0.01);&#EIEH & KA=8 )R ISIEZHZH(P<0.05,P<0.01), MIEHE HE &4
RET, BRI B FY M B ER AR, oA 5, M By B RAK, e By fe RAZ e K, e M,
FTIA T, RIARREIIR, Z B %, SRR B PR ZAMRE MK AN EE S, REEA
TR, REMANERE T, 5 ER AR, EA L INS & InsR R EE (I0OD) 1497 B 1%
(P<0.01); 5AA A bb &, [ 0] g i &7 Z 4R 8% INS & InsR |OD 1&8f 23 (P <0.05, P <0.01),
Western blot £ R 27,5 E# 4F AL b4, B A 20 InsRB & IRS-1 & & kA B HBAK(P <0.01) ; HAEA
LR PRER, M H RS & 4 InsRB & IRS-1 &8 Z ik KFHZH(P<0.01), 5wki&s B4 biR, £ F L4k
FEENL(P>0.05), £it BAEH Mg A ATKK-AY ¥ fm RERE s SR B S 69 48 | 1% g A B -& R By 3R 4n
a9 1F ,i#m@Tabmkai%ﬁuﬂi%émﬂa InsRB % IRS-1 F& ik 423k INS 5 &4k oy 254, i B & 48 L A5 AX,
WA IR k&,
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Effect of Jiangtang Xiaozhi Tablet on Insulin Resistance KK-AY Transgenic Mice Model of Diabetes
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ABSTRACT Objective To observe effects of Jiangtang Xiaozhi Tablet (JTXZT) on homeostasis
model of assessment for insulin resistance index (HOMA-IR), insulin sensitivity index (ISI), expres-
sions of insulin (INS) and insulin receptor (InsR) in pancreas tissues of KK-A” transgenic mice model of
diabetes mellitus (DM). Methods KK-A’transgenic mice were fed with high fat forage to induce hyper-
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glycemic obese DM model. The C,, mice at same age were used as a normal control group (fed with e-
qual volume of sterile water, n =11). Successful modeled 55 mice with DM obesity were divided into 5
groups by random digit table (11 in each group), including the model group (fed with equal volume of ster-
ile water, with no treatment) , the Pioglitazone Hydrochloride Tablet treatment group (8 mg/kg; as a posi-
tive control group), and JTXZT groups [ high (10.0 g crude drugs/kg), middle (5.0 g crude drugs/kg) and
low dose (2.5 g crude drugs/kg) ]. All medications were fed by gastrogavage, once per day for 8 succes-
sive weeks. All mice were weighed and levels of random blood glucose (RBG) determined after 8 weeks
of treatment. Blood was collected from ophthalmic vein. Levels of insulin (INS), serum total cholesterol
(TC) and triglyceride (TG) were detected. HOMA-IR and ISI| were calculated. The morphological changes
of pancreas tissues were extracted for performed pathological examinations. The expressions of INS and
insulin receptor (InsR) were measured by immunohistochemistry ( IHC ). Expressions of insulin
receptorf (InsRB) and insulin receptor substrate-1 (IRS-1) in pancreas tissues were detected using
Western blot. Results Compared with the normal control group, obesity, obviously increased blood glu-
cose and blood lipids occurred in each group after modeling (P <0.01). After 8 weeks of medication mice
in the model group had put up body weight (P <0.01), blood glucose and blood lipids were kept on quite
higher levels. Compared with the model group, body weight, serum levels of TG, INS, and HOMA-IR obvi-
ously decreased in each JTXZT group (P <0.05, P <0.01). Besides, RBG decreased obviously lower in
the high dose JTXZT group (P <0.01). ISI obviously increased in low and high dose JTXZT groups (P <
0.05, P <0.01). Pathological results of HE staining in pancreas showed that atrophied islets with obvious-
ly reduced numbers in the model group. They were sparsely distributed with reduced islet density. Islet
cells were compensatively hypertrophy, with degenerated vacuoles. Apoptosis of islet cells could also be
seen in the model group, manifested as swollen cytoplasm and paryopyknosis. Islet number was obvious-
ly increased in high and middle dose JTXZT groups, with reduced apoptosis and degenerated cells. Re-
sults of IHC assay showed, as compared with the normal control group, the grey values of INS and InsR
were significantly decreased in the model group (P <0.01). Compared with the model group, IOD values
of INS and InsR (IOD) were significantly increased in each JTXZT group (P <0.05, P <0.01). Results
from Western blot showed that protein expressions of InsRB and IRS-1 were obviously decreased in the
model group, as compared with the normal control group (P <0.01). Compared with the model group,
protein expressions of InsRB and IRS-1 were obviously increased in each JTXZT group (P <0.01), but
with no statistical difference as compared with the Pioglitazone Hydrochloride Tablet treatment group (P >
0.05). Conclusions JTXZT had obvious roles in decreasing levels of blood glucose, serum lipids, and
improving insulin resistance in KK-AYtransgenic mice model with diabetic obesity. Its mechanism might
involve in increasing expressions of InsRB and IRS-1 in pancreas cells, promoting the integration of INS
to its receptors, and thereby improving glucose metabolism, lipid metabolism, and IR state.
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B (insulin, INS) M i % % = {A& (insulin receptor,
InsR) 35, & I 509% EI3 (Western blot ) i 46 I i
i i 5 & 244 B (insulin receptor B, InsRB) M i
BEZIKIEY 1 (insulin receptor substrate 1,IRS-
1) HARIBKF,

MRS T

1 ¥ 55 H KK-AY 3L M/, 12
%, K HE (35.36 £1.79) g; [ Cs, BLBJ HEME:/N R
11 H KT (25.15 £0.59) g, H 1 [ = 2# B 24 B 52
55 S RIEFE i AL s 48 BB AR W) BB I 0 A PR 2 ) 42
fito o E P ERE R PSR B SL R S D R SR . E
.22 ~25 C , MIXHZE :45% ~60% . dmbakididt
SURRE P REHE FR A R, 7 AP AT RS 5 7] (D)
55238 5. iRkt AR BURRA MR R AT BR A
Al BT R 10% R B 10% 35 3f iRk 80% .
/NER B B SR IR R KRR BRSO,
LIRSS

2 Y BEWEIHIE R T8,5.4 g A:Zhighr, B
Hh [ o R )2 B G A R e Atk P 2R A9 i 25 AL 9 ==
FEHE(HE5-:20100308 ) o Eh R ML A% Z1 R 5 bbb 5t K
A PR Fl L (FiE5:090901 ) .

3 ISR INS BN & R B R B R
FF & H R T A 7 (4145 :201000620 ) 5 TC K57 &
(#it5:001186) Jz TG 5] & (#t5:008450 ) 44 H
ARFEA 2 Tolb MRS 4t 5 — ol B Jb s 8 i 7%
KBHEA R TEAE AL INS InsR (1 Abcam 23 7] 4k 7
(%25 7 %~ Ab52167, Ab32351), — #i ( PV-
6000 ) 38 FH 7 — A 1 A e AL A I 57) 45 & DAB it
M el EMEARAGRAR. RIT
IRS-1(D23G12) H s BEHLIA bt InsRB HLik Il A
Cell Signaling 2% w]; Bl $it GAPDH . 3¢ [ Hi i
FHRPHRIC I FEHT % F PR 19G Bkl B Sigma
OElo SRBREARIE O R AL (1R E P 2 WA R A
A)) OB fE 2 s | AR 77, 65 : 23407632,
Bzl i (B ) ARRA R 433 ] Sn-6915B #Y
BTG (_ LIAZ T H PR SR A BR A R s LADb-
SPECT 003 AI4 H 3L BT ( HA H LA H]) 5
Anymicro DSS B EUR AL (At # K 2 Ak B
H AR ) ; ChemicDoc XRS + Image Lab #¢ /i
& g B A 55 (Bio-Rad A ) o

4 BEPRIEAE N R & 55 H KK-AY §%
FEPZNER, B GBS AT I, A v s 2
PR B S5 S VB 58 T e B DR IR 12 8 155 AR

FRIFAEIEINE ) . FEscie s & R 9% 1 A,
FRAORER, B AL, FH I A 22 BE AL ML 4% (random
blood glucose, RBG), fiiii & 1A & ik #r H. RBG >
13. 9 mmol/LYE R s/ Lo

5 ZWrH ey R BEHLECT 3R A
)55 H KK-AY PR IE /N B2 R B R4 | il A i)
M2 BRI AR A R AL, R 11 L T
FIERZL LA 8 mglkg NHEAS SR Fr K 75 RHE 1 25 24, Bk
THAR R rp AR R 2 43 ) 25 T B BT IR A TR
(10.5.2.5 g 4 Zj/kg, 7 5IAHY TG K 251 20 .
10 .5 %) HE B 4524, 1EH X HR 4L ([R]#4 EPE Co, BLBY
JNER) R LV SR BUR K, B 0 1 IR ESEE
%258 JH.

6 WLEARAR SR Ty i

6.1 (REME TLHLHMNSZ)E8 A, R
L F PR TR I A .

6.2 RBGIllE #8513 h, ¥/ R MK
FRfgedse , AR A48T B 2 B AT ) B B AL T
HERIRAS B i B 3 404 AR b, AR B, B 24
2 LI F s AR 10 s JEi SR IBHE .

6.3 I TC.TG K& INS /K FME  /NEUIRF:
JiK NI, 8500 43 5 13 , R LST-003 %4 [ 3 4E
AR A3 MG 2 1 g ( TC 2R FH IH [ 2 42 AL i-HMMPS
2, TG K H GOP-HMMPS 2= &5 Hiliik) o KA Sn-
6110 FIGRETTHECRS I INS B e A s ) o
HOMA-IR J ISI i+5 A : HOMA-IR = RBG
(mmol/L) x INS(ulU /mL)/22.5,ISI = Ln [1/
(INS xRBG) ],

6.4 JEIUESSFUEE &AL/ B U IR
10% H I [ 22\ LMK A S ) R (HE Hefa,
JeBE N T AR A AR

6.5 [RAR G AAI  JHRAR T 10 % Hok P EE
[, B GBI ORI R R R e e
7R R SR 2 Ak PV6000 — ket 1 H S
KAEEE, #47 INS J% InsR E443#7. INS & InsR
FHAEAS 5 M bl 0k, F3K T A MM , & A5 58 T 1
HITEL 30 LT, HE T e Al AL PR 5 BEDRE
(10D ) 434, LA 10D fH A 2H 243K 19 1 S A ifE , 10D
(BB HL gkl . 10D = P64 % (AOD) x [H
PERIFL(A) .

6.6 BRI IRS K InsRB # H /K S #
K Western blot 7K . AR LU & 513, B0
WA i (SRR ) e s i T IRS-1 Al 4
JICTURR A MR B 11, i A A v, 0 G 5 o
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AT InsRB il o SR PN I B8 it HL Uk ( polyacrylam-
ide gel electrophoresis,PAGE) , & F A & B iR k17
sk 2% & Yt (enhanced chemiluminiscence,ECL)
B R, A TKIE IRS-1 FI InsRB I (A4.1K
K, B BRI R F R KTl

7 Giilrik R SPSS 16.0 GiitcE it
ARG T, TR R Dix £s R, Z LR LR
HRHE 225081, P<0.05 NESESITFE X,

# R

1 FAEBAEIL  RIRRISRIG G R 4L/
AT W] 3, RBG JH# (P <0.01), /8 i
I o

2 BAUNRGARIRAREARF (R @
25 8 JAJo , 5 IR X BT LA R AN LR ] S
Jins AL HOR BRI 2570 AL/ U R A
B (P <0.01) 5 MR A 25 0] 4L/ B E ik
IRBIERAL L8, 22 S+ Jogeit =2 (P >0.05) .

1 SAPMRAATEEREATLE (g, xxs)
R
2051 n
) #2458 Ji
NRCGRopE 11 25.17 £0.61 29.59 +0.69
R 11 35.87 +1.72* 44.73+2.01"
N A 51 11 35.39+£1.86 41.96 +3.79%
RE M e
SRl 11 35.82 +1.66 40.49 £1.98%42
i 11 34.45 +1.46 40.98 +2.58%%
IG5 11 34.34 +1.80 39.41 +1.972%

EHIEEXBALLE, P <0.01; SHMALE,P <
0.05,24%4P <0.01

3 H4l/MR RBG KgAK Ehdw (£2.3)
R R 3R IS, 5O 6 B E A, AR AN B
RBG BB = (P <0.01) . 43248 Ji)5, SR
B, RIS e A EE2H RBG BB R (P <0.01),
R H R R 55 T A% S 2 (P <0.05) o

*2 HBA/NELYHIE RBG K i

(mmol/lL, x s )

451 n BT 4258 JH
IEH X R 11 8.06 £1.21 6.37 +0.82
A 11 23.71+4.54" 23.76 +2.99"
NHEA% 37 i 11 23.28 +4.69 14.46 £3.82%
FBEIF R R
B 11 23.41 +£4.02 18.56 +4.50°4
) 11 23.39 £4.25 22.64 +5.27
s 11 23.78 £3.63 23.00 +4.25

e HIEW XA A, P <0.01; SHBIL e, 2P <0.01; &5
S FIERZH s, 4P <0.05

5T H 0 IR LA BORILL/INEL TC B TG /K-
B (P <0.01). %2458 JiJ5, FEbEE IR F 4570 &=
/N TG 7K F- BB R (P <0.01) , 5L As 51 i 21
P, 22 RIS EE L (P >0.05) ; 5HAI4 L,
i g B 45 7 4l TC K F 2 B L4 it 2% &
X (P >0.05),

R3 BHPRAZEIMIEAFHE (mmolll, x +s )

26 3 n TC TG
1E R %R 11 2.68 +0.39 0.94+0.26
LT 11 7.93+0.99" 11.46 £6.45"
NH A% 371 ] 11 7.33+1.45 4.23+2.62%
R IR
I 11 8.06 +2.52 3.93+1.87%
P 11 7.44 +0.98 4.27 +1.97%
k7 11 7.56 +1.31 3.97 £2.25%

T S IE RS HBLL S, P <0. 015 SETY s, 2P <0. 01

4 & H/NE INS.HOMA-IR J% ISI /K %5
(£4) HIEFEXHALR, KR INS HOMA-IR
B T, IS1 B B B IG (3P <0.01) ; SRR L
B WM G F & B4 INS B2 HOMA-IR B I A%
(P<0.05, P<0.01), B8 g A& KR & 41 18I
KP4 W] & (P <0.05, P <0.01) , FEHIH AR A
AL IS| K5 kg 5 B 4L H A, 25 57 RS T
E X (P>0.05),

F4 KH/NE INS HOMA-IR % ISI K FEL#  (x+s )

20 51 n INS(ulU / mL) HOMA-IR ISl
1B R 11 24.33 +£14.53 6.76 +4.05 -4.88+0.55
A 11 65.17 +7.47 " 69.10 £13.53* -7.33+0.19"
A% 57 i 11 57.44 +8.81° 36.84 +11.204% -6.68 £0.302%
VBRI s
R 11 55.83 +10.23% 45.83 £13.194% -6.89 £0.3254
rpl 11 55.82 +7.82% 56.05 +14.54% -7.10 +0.32
I L 11 56.95 +8.87% 57.51.+11.23% -7.15%0.21°%

T SRR AL, © P <0.01; SHB4 L, 4P <0. 05, %P <0.01
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6 FHU/DNEUEIEAZINS K InsR & [ 23k 7K
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B BRI /U IR ZH2E INS & InsR 10D {5 B 2 [
(P <0.01); SR 4] LA, R BRI I8 A 45 70 41
INS /% InsR 10D {E A .3 /i (P <0.05, P <0.01) ,

x5 KUAUVNRBARAIZ INS K InsR &1
RBK R (e, x £s )
ZH 5 n INS InsR
TE X RE 30 2 676.83 £416.99 2 942.37 £659.58

B 30 2107.30+524.30" 1995.17 +448.36 "
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FBE AR R
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BHY(P>0.05),

1 2 3 4 5 6
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WELALAE InsR A SR L. BERRILIY InsR — J5 1
R HABAF Z o3 FHEMUELE G AL, 53— I H Al IRS-1 B
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TGRS G ) F 4 (GLUT4A) |, B & AR #E 0 10 55 15
ﬁ@jm.m .
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o MIEAALE R Won, BEMEE IR 4L B Al
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Western blot 25 5 & 7, [ IE B8 B 41 g i 4 41
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RS A — 2 e IR VERT, HAVE Al g2l it
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ZARMES G e AR R IR RAS



v E P R 4 A 2k 2017 4F 3 A4S 37 545 3 1 CJITWM, March 2017, Vol. 37, No. 3 - 337 -

HEJHEAT T,DM Z [A1 47 3 N 1E I 3R, IR 2 20T
R IR SR W RER R AR T 1t A R 2L
ULAESR , RAETE IR T B R Hh A/ R 3z 1) AT
AL, BFFEIA N IR S — M8 P I R e g i A
BT KK-AY /NI A B, SOAS B 78 A0 5 1w
IMLRE (INS S54845, A GBI E HoAl 5 IR AH2CHY B i A
T B RS SHE 4 (RBP4) JIREKER (APN); 5
IR FHCHIRAE R, a1 TNF-ou IL-6 %5, 746, B854
2% INS fER AR FE L 20, 24 e AR 4758
AR 2 B, I 43 A5 T 15 7 4t A o R A
IR D 20 B oAb Yy ELAg S BT 1 i S| AL T
REFE YO Z A y (PPAR-y) 22 40 5¢ IR By 4E
K, BA SREER, nlE S 2 A UGE IR,
ORGP VR AL S AL 1 50 — S Bt H"EIS
S8 TAE R A Rk R BB T R4 T MR I A 7 AL 2
it — AR .

2 % x #

(1] BRE, ER WA 5. SSHRMEA (M. 6
NRTAE W fRAL, 2009:11 -63.

[2] ZB¥E4E, B B K . R RERT KK-AY & KK /)
2 BUBE PRI R0 52 e [ J ] B G 18 2 B o 4R
2005, 26(2) : 140 - 142.

[3]

(4]

[5]

(6]

(7]

(8]

(9]

XIZT ) XIUR,PNEIE 558 RO 2 OB R KK -
Ay /INEUBRE B 40 B 0 A8 5% m K 26 A T BL I B3
[J]. 242244, 2014, 49(11) : 1554 - 1562.
EZE, B, X, . R IR I X 2 BUmE IR
o R BRSS9 J 5 ST A 2 i s s [ 0 ] R
2G4k, 2008, 33(9): 1067 —-1071.
B, G0, ERE LS. BEREBE R0 R 3
WERRBIEE[J ], B SR 7224, 2010, 16
(16): 143 - 146.
&, B I, S R AR Rox 2 BORE R R
S SEsR s (], B S Uy ) 4 44k, 2012, 18
(21): 161 -165.
B, G0, TG, SE. BRI BR RO B RN BRI
WERERE/E SB[ J ], R PP E S &,
2012, 32(8): 1095 -1098.
HOWKEK, B4, 400, . FERTE IR R X KK-Ay /MR
Ji 5 R 2R R R0 [ J ], b E R PR A
2013, 19(3): 175 -179.
FEETRE, IR, PN, AR B FOK SR EON 2 BB IR
Ji 5 R HCHUR BURIE s iz [ J . op = S2 86 7 7 4
Zkik, 2012, 18(7): 216 —219.
el , XIEHE, R, 5 RS RZHRIRYER 1 X
H o2 FRREIR AT PETE IR i R AP R £ ER[J ],
o E R 24k, 2012, 20 (2): 136 - 140.
(YiFi:2016 -01 -24  {4[71.2016 -11 -09)

3 k
] i
] (HEHHEEEE#R)FKPERMEREFBRIE L
d L
i BB B A B AR T AL B %6 % (2015—2017)) A0t A A w4, K EAE
4RI, Ak kS AHE T TOPS0 A 50 T, % AR B4R B 120 A, % 7 k%A Ak
j MR, EH(BFEA)ZZTE 11 A, ERATEFTRB 2 R, E%AEHA:E 53, %199 3, ;ﬁ
i (FEFBHELSRE)EANTOPS0 ;A t
i [

it S aR R S Ut



