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Effect of Tanzhixiao Recipe on PI3K/Akt Pathway in PCOS-IR Model Rats

XU Jin-bang' >, WANG Xiao-yun®, JI Feng', HUANG Li-shan®, ZHENG Liang-pu*, YANG Juan®, LIN Ying""
(1. Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2. Fujian Maternity and Children Health Hospital, Fuzhou 350001, China;
3. Guangdong Hospital of Traditional Chinese Medicine, Guangzhou 440100, China;
4. Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China)

[ Abstract | Objective: To observe the effect of Tanzhixiao recipe ( TZXR) on signal transduction of
ovarian insulin in rats with letrozole and high-fat diet induced insulin resistance in polycystic ovary syndrome
(PCOS-IR). Method: Female SD rats were fed with letrozole by gavage and high-fat diet to induce PCOS-IR
models. Then the rats were randomly divided into model group, TZXR group (35 g-kg '*d ') and the metformin
group (200 mg-kg '-d~'). The drugs were given by gavage administration for 20 days, and another normal blank

group was established. After the end of the experiment, abdominal aortic blood was taken to determine fasting
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plasma glucose (FPG), and fasting insulin ( FINS), and insulin resistance index was calculated by homeostasis
model of assessment for insulin resistance index ( HOMA-IR). The mRNA expression levels of insulin receptor
(INSR), insulin receptor substrate-1 ( IRS-1), phosphatidylinositol-3-kinase ( PI3K), and protein kinase B
(Akt) were detected by Real-time PCR. In addition, the expression levels of INSR, IRS, PI3K, Akt protein and
their corresponding phosphorylated forms were detected by Western blot. Result; As compared with the blank
group, the levels of FINS and HOMA-IR were increased in model group (P <0.01), but there was no significant
increase in FPG level, mRNA expression levels of INSR, IRS, PI3K and Akt were significantly decreased (P <
0.05), protein expression levels of INSR, p-INSR, IRS, p-IRS, PI3K, p-PI3K, Akt and p-AKT were
significantly decreased (P <0.05), the phosphorylation ratios of INSR, IRS, PI3K, and Akt were significantly
decreased in the model group (P <0.05). As compared with the model group, the levels of FINS and HOMA-IR
were significantly decreased (P <0.01), mRNA expression levels of INSR, IRS, PI3K and Akt were significantly
increased (P <0.05), protein expression levels of INSR, p-INSR, IRS, p-IRS, PI3K, p-PI3K, Akt and p-Akt
were significantly increased ( P < 0.05), and phosphorylation ratios of INSR, IRS, PI3K, and Akt were
significantly increased (P <0.05) in the TZXR group and metformin group. Conclusion: IR and abnormal signal
transduction of PI3K/Akt pathway existed in PCOS model rats. TZXR could improve IR of PCOS rats, and the
mechanism may be associated with regulating key protein expression levels of insulin signal trasduction pathway.
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HCRRI &1 TEREAC T 5, 15 J) BBl 20 80 ik 5 3R
) URAE SR 5 R A R AR H . TR A
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i gt JUL P -3 3 ( p-PI3K) 22 3 BEHTAK (3 [ Abcam
2 a4 B 4 Wk GR184321-1, GR137893-3,
GR986325-2, GR57963-3, GR129115-1, GR1063547-
8) ;B-WLah & [ (B-actin) HUK (b5 A2 S W A= W 42
RABRA AL 5 16AF0207 ) ; f bt BLE H % B
(Akt) B RR 16 25 F G B (p-Akt) 2 e BEHT M4 (36
[ CST A ], #1543 31k 92728-12,13038S-5 ) ; 52 fif
w6 E = PCR(Real-time PCR) {5 & ( H 4% Takara
Zv )it 5 V201510Da) . 5147 9 M AR AP T
() ey A BR 2 w4 i, INSR (142 bp) « i
5'-CAGTTTGTGGAACGGTGCTG-3", F i 5'-TGGT
AGGGTCATCGGGTTCT-3";IRS(152 bp) : I-¥f 5'-CC
TGACATTGGAGGTGGGTC-3', T i 5'-TTACCA
CCACCGCTCTCAAC-3"; PI3K ( 146 bp): I W#
5"-ATTTCCAGTGGGTGAGGCAG-3", F iif 5'-CTCAT
GGTAGCCGGTGACTC-3"; Akt (130 bp): - i#5'-TA
CGGTGCGGAGATTGTGTC-3", K i 5'-ACAGCCCG
AAGTCCGTTATC-3";B-actin (155 bp): I} 5'-ACT
CTGTGTGGATTGGTGGC-3", K i 5'-AGAAAGGG
TGTAAAACGCAGC-3',
1.3  {¥#% ABI7500 %! Real-time PCR ¥ ( £ H
Applied Biosystems 2\ 7] ) , NANODROP 2000 %l 435
Y6 BE T (3£ E Thermo Scientific 2> &) ) , BX51T-PHD-
JIT AR 3EE ( H A BARE A\ ) ,DYCZ-20C AUk
FLHL VKR (JE oS —AXER)) , TS-8 BUSEHL i (5 32 IR
(T 1) AR DUJRAL 25 1l 35 22 7] ) , Tmage-Pro Plus % %2
UIRE B (5 40 M 18 52 5 17 48 B R 48 (35 [E Media
Cybernetics A ] ) ,
2 Ik
2.1 PCOS-IR K RUBEARL 47 21 H & K &
PEWRSE 3 d, 45 T BR DR 55 12 14, 56 6 J& i i T
R H g AR (1 mg-kg™' - d ™" 25K TR
LAt R ), 2L 9 Ji, #l 4 PCOS-IR 3l ¥ 1
R R ST AR AR 2 R R L OE R A
BIRERIIN 15% ,Lee's 4851 Lb 1E 5 21 °F 257K - 15 n
1.5% , i 5 25 48 B H JE 5 4l 3 8005 1,96 > Ar i
25, BB TR B gL B4R i R R LAk T S 1% R A AH
2.2 r4l PCOS-IR FEAIK R 18 H Bl L 53 Ay A Y
H RIS THBA A — O, B4 6 2, 55 i [F )
MR 15 JEWS HEME SD KRR 6 HAE b2 Fd,
2.3 THoAY RIBHBA g KIEHE T (35 g-
kg ™'ed T R I R R R A L 1K,
TR ig B RUIR A (200 mg-kg ' ed T e
TR K SRR A R S MOk (8 ]) .
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P e R B RE R AT BE R R UK, B R, B
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Table 1 Effect of TZXR on insulin resistance in rats(x +s,n=6)
H) 4 FINS FPG
415 i . . HOMA-IR

/g kg /mU-L /mmol - L,

25 14 - 13.08 +4.44 4.40 £0.92 2.56 +1.09

el - 24.75 £7.20") 4.67 £0.54 5.20 +1.74"

WIRTH 35 7.29 £2.22% 5.10 £0.45 1.66 0. 582

AR 0.2 10.95+4.55” 3.95+0.53 1.95 +0.97%

FESEAALED P <0.01; SHEAH LY P<0.01,

3.2 JRIBIH R4 4K RBP S PI3K/ Akt 31215 %
5rF mRNA RIKM52M 525 [ i, B K
FLUP L INSR, IRS, PI3K, Akt mRNA 3 ik 7K 7 0 &
FEAR (P <0.05) ; B2 I8 1M ¥ 40 A — W XU 3697 I
KELDPE PI3K, Akt mRNA KA /K U i (P <
0.05), SEIAVA Lb A, B AR IH U 41 S — W RSUIR A
YEYT 5 K BLEP 4L INSR, IRS, PI3K, Akt mRNA 3 ik
AP R T (P <0.05) , W 1,

3.3 JRIBIH A4S 4K BRUBP S PI3K/ Akt 321215 5
SrFEARBMEN 55 A bR, SR A KR
B i INSR, p-INSR, IRS, p-IRS, PI3K, p-PI3K, Akt,
p-Akt#E [ K 5 K P W W BEAR (P <0.05) ; INSR,
IRS,PI3K K Akt B2 b K F B @R (P <0.05) .
SRR A R R T v 4 B UL YA 97 I R
FLOP i INSR, p-INSR, IRS, p-IRS, PI3K, p-PI3K,
Akt, p-Akt 3 HRE KU B I EH (P <0.05);
INSR, IRS, PI3K DI K Akt # % 1k K °F 09 & FF &
(P<0.05), WL 2,%2,

mRNAFIX Fik &

INSR

IRS PI3K Akt

52 (ALY P <0.05, SR AL P <0.05

B 1 gHE 7 AR P& INSR,IRS, PI3K, Akt mRNA ik 198
fig(x+s,n=6)

Fig.1 Effect of TZXR on mRNA expression levels of ovary INSR,
IRS, PI3K and Akt in rats(x +s,n=6)

>
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Fig.2 Electrophoresis of TZXR on expression levels of protein and

phosphorylation of key molecules in PI3K/ Akt signaling pathway

F2 KEEHHXARINE INSR,IRS,PBK, Akt EA R EBE L RIZMBM(x £5,n=6)
Table 2 Effect of TZXR on expression levels of protein and phosphorylation of ovary INSR, IRS, PI3K and Akt in rats(x +s,n=6)

20 5 Fl it/ g-kg ™! INSR p-INSR p-INSR/INSR IRS p-IRS p-IRS/IRS
25 - 0.67 £0.10 0.46 £0.13 0.70 £0.16 0.71 £0.03 0.49 0. 14 0.69 £0.18
LAY - 0.51+£0.11%  0.25+0.04"  0.49 £0.04" 0.51 +0.09" 0.24 +0.04" 0.47 £0.08"
PNRTH Y 35 0.69 +0.06% 0.46 £0.04"  0.67 £0.01> 0.70 +0.04% 0.46 +0.09% 0.66 +0.15%
IR 0.2 0.70 £0.07%  0.49 £0.17 0.69 +0.22% 0.69 +0.04% 0.49 +0.14% 0.70 +0.18%

215 Fl /g kg ™! PI3K p-PI3K p-PI3K/PI3K Akt p-Akt p-Akt/ Akt
2 - 0.71 £0.06 0.40 £0.07 0.56 £0.09 0.75 £0.05 0.50 £0.12 0.67 £0.12
HLAY - 0.61 £0.04%  0.25+0.01"  0.41 £0.03% 0.57 +0.09% 0.29 +0.04" 0.51 £0.08%
HEIRTH 35 0.70 £0.08>  0.43 £0.03*  0.61 £0.05 0.72 £0.08% 0.54 +0.12% 0.75£0.11%
UK 0.2 0.73 £0.04%  0.38 +0.04"  0.52 +0.06" 0.74 £0.03% 0.47 £0.06" 0.63 £0.08"

FE AR P<0.05,2P<0.01; 5HBY H %Y P<0.05,4P<0.01,

J& B BRSO I AL, TRS R i =R

4 itig

Ji 5 25 5 HLAR G0 B I (%) INSR 45 & B (5 5 1%
SR —2, INSR 2H 2 4 a WHALA 2 4 B T
PR B B BRE R 1, Y o W SRS R A

T EEM A

W IE b 2 MR AL, YR O R W B S S (R
{7 5o IRS 4y TS R 15
SRGREN GH N SRR E A
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[, AT 5 INSR B % 454, C o2 1R 2 1Y i 2 1R
WML AL A o5, 7T 5 2 PR IR [) VR X BB 2 ([SH2) &5 #4) 55}
W55 0 T4 A, i T Il A S 5 S bl 6
HEHMZ A P, B RS RE S S HMW
A2 LR A% PIBK/ Akt 348 R A 2243 54 30075 48 (A %
it/ 40 L AM7 5 8 9 3 (MAPK/ERK) i 458, B 8L
RE BRI 5 5 76 B, X PCOS B 58 41 41 (4 BfF 55 & KL,
PE ORI R R B R AR S R AR R R Y
55 % . Mehmet %“0] , Montagnani %[”] W9t F W
PCOS 5 R EZ KRG FE S @b F 2R
A PI3K/Akt AR i i #2 /E I A9 Bk 5. Shulman
45 PR GE  BL PCOS JR 9 5 R 2 AR IRS-1 K
S R B B 8 R 2 KR Y IRS-2 KF ETF, IRS-1 Al
IRS-2 ) 5% 5 3 PI3K (1 15 M FR AR M5 & IR, K
s U g e BT AR B 7 RE 3 i PCOS A 7Y R R
FE B E 52 IR B 4141 b PI3K, PKB mRNA f £ ik,
T B 2 K BRI 15 R, A I 4 WO e B
RT3 3 A2 2 B R BT K B TRS-1 1 i 2 19 1 12
b, BoE FCR U PI3K, 340 8 W2 Ak Ak & &, 3E 17 fff
25T PN GLUTA 58 % 437 36 fin, DA T 24C 3 JB 5 2K 4
Bio EnARAe Y BESE & B0 R OLIIGE oF 98 T A
72 TR K EUE B IUEE & 2 (5 5 4% = B3 in & 4% L JBE
BB Sl R 1k Ake B 3k, FRAK B WLBE
R Ak AS160 fY 2 i T Bl 35 198 15 25 A0 Rk

AR S SR FH K it s E T B e M e RL IR 3R 1
A T 3% F PCOS-TR #8788 K f FINS,
HOMA-IR ¥ & 2 7} 5 ; & B0 4L INSR, IRS, PI3K,
Akt mRNA ik 7K FE 4K . INSR, p-INSR, IRS, p-
IRS,PI3K, p-PI3K, Akt, p-Akt & [ 3235 7K S B BEAIE 5
INSR, IRS, PI3K , Akt B i 1 Lt 5] 34 b 25 P AIK . ik 5K
T PCOS 7K B 52 A7 AE IR, B S Py PIBK/ Akt {5
SRR G R R PCOS-IR K& AE (4 3 43 55 0 L il
ARSI FE A K B2 — W OSUICRR Bg 14 G 97 a , K
L FINS, HOMA-IR ¥J [% I%; & B B0 & INSR, IRS,
PI3K, Akt mRNA % ik 7K F ¥ 7} &, INSR, p-INSR,
IRS, p-IRS,PI3K, p-PI3K , Akt, p-Akt & [ 735 /K F T+
= s INSR,IRS, PI3K J& Akt 8% {2 Ak Lk i) tho 7 &5 , 156 B
HOBUNICRN % g T 7 Y RE A2 a2E K BRLBR L INSRIRS,
PI3K, Akt %525 11 & 35 KR Ak, $& %5 PI3K/ Akt i
R RTEYE, AT 2 PCOS MY i S ZIPUIRES .

25 |, PCOS K B A7 7¢ IR, BI85 Py PI3K/Akt {5
SRR AW . RIRIH A AR B E KR
JiE 5 ZRHEHT, VT R R R R AR T R Tl b G
SN AR [ R G AL i iE— IR AR 5T
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