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Effects of Wenjingzhitong decoction on the AKT/mTOR pathway in
endometriosis rats

HUANG Yanhui, FENG Dan*, CHOU Dan, LIU Jia, QI Hui, LIU Wenwen, WANG Jing
(Department of Gynecology, Wuhan Hospital of Traditional Chinese Medicine, Wuhan 430010, China)

[ Abstract]  Objective To observe the effects of Wenjingzhitong decoction ( WJZT) on expression of molecules in
the AKT/mTOR pathway secreted by eutopic and ectopic endometria of endometriosis (EMS) rats. Methods Autologous
transplantation of the uterine was used to establish the rat model of endometriosis. Seventy-five endometriosis rats were
randomly divided into five groups: WJZT high-, medium-, and low-dose groups, and Nemestran and model control groups.
Sham surgery rats were used for the normal control group. The WJZT high-, medium-, and low-dose groups were treated
with different concentrations of Wenjingzhitong decoction, respectively. Nemestran ( gestrinone) capsule was administered
to the Nemestran group, and 0. 9% NaCl was administered to model and normal groups. AKT and mTOR mRNA and protein

expressions were detected by real-time PCR and immunohistochemistry, respectively. Serum levels of vascular endothelial
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growth factor (VEGF) were detected by ELISA. Results

Compared with the normal control group, protein and mRNA

expressions of AKT and mTOR in eutopic and ectopic endometria was increased in the model groups (P < 0.01). AKT and

mTOR mRNA levels in eutopic and ectopic endometria of the WJZT high-dose group and Nemestran ( gestrinone) group was

lower than that in the model control group (P < 0.05). Compared with the normal control group, serum VEGF level in the

EMS model groups was increased (P < 0.01). Compared with the model control group, serum VEGF levels in the WJZT

high- and low- dose groups and the Nemestran group were decreased (P< 0.01), and serum VEGF level in the WJZT

medium-dose group was also decreased (P < 0.05). Conclusions

Endometriosis is associated with the AKT/mTOR

signaling pathway and the levels of VEGF. WJZT inhibits AKT/mTOR and regulates the level of VEGF. Therefore, WJZT

can inhibit cell adhesion, invasion, and angiogenesis in the ectopic endometrium.
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SPF 2% Wk 11 1l 224 AR A2 L 2:F Y Wistar KB 120
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endometriosis ( EMS) ; AKT/mTOR signaling pathway; vascular endothelial growth factor (VEGF) ;
Traditional Chinese Medicine( TCM) ; ra

1.2 FEKF5NE

SEER ) R R T A 15 ¢ FERL 10 g R
AJ15 g A3 g HHH 6 g REH 3 g FE 10 ¢,
B 75 mL SEL R, W [ R TR R R BE 2 By (R
Teh ek R A wl) | TR BE R = R e dn , Bk D
BRUR  oh 2 A 2 g b Ab D L R S R 21,59
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TRIzol, Invitrogen 72 # #& it ( 15596018 ) ;
ReverTra Ace® qPCR RT Kit &2 SYBR® Green Real-
time PCR Master Mix, /4 H Toyobo 2 ] (561800,
642800) ; %4 AKT ., mTOR £ 72 [ Bt 14 vk 46 W &%
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SEJA T Roche 22 SAXAY I, #0510 &
(Toyobo A W) HEAT 7 5, WA Ct 2% 15 A X #e 3k
i, S RN A EAE Y TRA RAF A .
SIS R 5 -3 T 1,
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Table 1 Primer sequences
HEEAK TlaR GlL el
Gene names Primer names Primer suquences
1E[1] Forward ~ AAGTTCAACGGCACAGTCAAGG
GAPDH
JZ 1] Reverse CATACTCAGCACCAGCATCACC
AKT 1ET] Forward GGAGGAGGAGACGATGGACTTC
JZ 1] Reverse TGGCATAGTAGCGACCTGTGG
IE[] Forward CAGAGGGCAGCAACAGTGAAAG
mTOR

JZ 1] Reverse GACAAGGAGATAGAACGGAAGAAGC

1.3.6 RFH ELISA K BRI 45 40 A ]+
ELISA 400 VEGF 19 & i, ™ & 4% B ) &
VLB AT, A AR ASTE —HE DU, 4k iR 22
< 10%.,
1.4 SFitFEHZE
SRR Y 1 2 AR 1R P AR A v 22
(% x5 ) PTG AR, & A B LR AT e kAT
TEASE K 5 22 S5 PR R 56y, Wl e TE A K 22 551k
2] LR ¢ R 5 DR AL R EMS #2780 K R
Sef; FENI I B AKT B2 mTOR 9335 H 0145k
PERL, KRG, Ll P<0.05 N4 B,

2 LEHER

2.1 EMS =B ARBEWHARERS

AL 4 RS B WO T8 R Sor
PR ARG 0, e IR R 3% T 9 8 A 4 AR A
B 53T N1y U R AR AR KR R A A
PIARTRIE R, JFIE W N A AR B 3R R T A 1M A5 4
A AN, UL 1, HE Ze 845 5 8 75, EMS #
BIR M S N85 IEH T8 N R4 812
TEASFEAKAL, 507 N AL UG N I T J2 A8 38, i
PRI EE 2 T O, WILUZ AR T BT Ak, VA B

e#3

1 BORUR RS ArAE

Figure 1 Ectopic focus of endometriosis in a model rat
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SEAYANEE AN — LT R A TLIE 2, B PN TR L R 200 A RD 5 440 6 P 4 5 R 4 R A2
2.2 BREANLKN AKT. mTOR E&AEM. T &L, K 3~4, EMS BRI 507 N FE 0L N
IR ERIEER J5 I AKT .mTOR B £ 235 7K - BH S & T 1E & X

AKT FEEAEFE B L7 i fnim B gnfe BRAAECABE(P < 0.01) L% 2~3,
(A E A AZ 20 G o 20 B S 63K, mTOR £ 224 T

T AR B S0 P
B2 EMSEEIK B RO NI H A EIE S (HE e, x 100)
Note. A: Eutopic endometrium; B: Ectopic endometria.

Figure 2 Histological features of eutopic and ectopic endometria in EMS model rats. HE staining

AR HTENAR ;B TU25ZHFEAL AR5 C. v 24 e RS2 AR 00 M A D AR (i N R . DY 25 2 S (0 MBS o
2 AL B
B3 RN SO AKT Ak 0L (et , % 100)

Note. A; Eutopic endometrium in the normal group. B; Eutopic endometrium in the Nemestran group. C: Eutopic endometrium

in the WJZT high-dose group. D: Ectopic endometrium in the model group. E: Ectopic endometrium in the Nemestran group. F:
Ectopic endometrium in the WJZT high-dose group.

Figure 3 Comparison of AKT protein expression in the rat eutopic and ectopic

endometria of different groups. Immunohistochemical staining
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TE A IE R AR AL IS B 2 VY25 AR (v S 5 C o v 245 5 00 e R 7 (57 PO B D o AN 2 S5 (57 PR I . G 24 2L 55 7 R B I« vl 2 e ) 2 55

NI
4 KERIENL SO | mTOR (192 R 16 L ( Gz gl by, x 100)
Note. A: Eutopic endometrium in the normal group. B: Eutopic endometrium in the Nemestran group. C: Eutopic endometrium in the WJZT high-
dose group. D: Ectopic endometrium in the model group. E: Ectopic endometrium in the Nemestran group. F; Ectopic endometrium in the WJZT
high-dose group.
Figure 4 Comparison of mTOR protein expression in the rat eutopic and ectopic endometria of
different groups. Immunohistochemical staining

T2 AL S EMS BRI RS A7 FEML B L AKT (IR IB 3 (n=15)

Table 2 Comparison of AKT expression in eutopic and ectopic endometria of the six groups of EMS model rats by immunohistochemistry

AKT #35 . .
- i AKT expression bR IR
G Sit Positive Strongly positive
T i ] J ] f
oups « Btk 5 W HTE HTE expression rate  expression rate
Negative ~ Weakly positive  Positive  Strongly positive
. RN 1 4 0 0 26.7% 0.0%
A2y Rl Eutopic endometrium
WIJZT high-dose grou 0 #
¢ e ARABT 12 1 2 0 20.0% 0.0%
Ectopic endometrium
ERNIRT 10 5 0 0 33.3% 0.0%
rhZrh Rl Eutopic endometrium
WJZT medium-dose grou N
e ?@Jj\]ﬁ . 6 8 1 0 60. 0% 0. 0%
Ectopic endometrium
EL\LWH% . 2 9 3 1 86.7% 6.7%
2 iR 4 Eutopic endometrium
WIJZT low-dose grou 2
g EL\LV‘]Hﬁ . 1 4 9 1 60. 0% 6. 7%
Ectopic endometrium
AR 10 4 1 0 33.3% 0.0%
PaZhd Eutopic endometrium
Nemestran grou A
g E‘rﬁll"]ﬁ . 3 11 1 0 80. 0% 0.0%
Ectopic endometrium
Efilj‘]ﬁ . 1 4 7 3 93.3% 20. 0%
FERIZH Eutopic endometrium
Model grou =¥ A
e SHLIE 2 2 8 3 86.7% 20. 0%
Ectopic endometrium
Y| 2y s
LA TEAR"T 14 1 0 0 6.7% 0.0%
Normal group Normal endometrium

T SRR TR AR AR, ™ P < 0.01; SR A IR LA ™ P < 0.01,

Note. Compared with eutopic endometrium of the model group, ** P < 0.01. Compared with ectopic endometrium of the model group,* P < 0.01.
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GRS AL EMS BERYR SRS TEA B B mTOR BYRIK L (n=15)

Table 3 Comparison of mTOR expression in in eutopic and ectopic endometria of the six groups of EMS model rats by immunohistochemistry

mTOR ik

1 AR i 1 AR
2H?7‘J ;‘iﬂﬂﬁ mTOR expression IKD ti%%ltz JE IKD fi%%ﬁj}:
. - Positive Strongly positive
Groups Sites [P S5 R FHPE SR BEHE . .
expression rate expression rate
Negative ~ Weakly positive  Positive  Strongly positive
AR 14 1 0 0 6.7% 0.0%
T2 e Eutopic endometrium
WJZT high-dose grou =¥ Xiid
& g AAART 10 4 1 0 33.3% 0.0%
Ectopic endometrium
AR 15 0 0 0 0. 0% 0. 0%
s Eutopic endometrium
WJZT medium-dose grou =¥ 3
g SR 4 5 4 2 73.3% 13.3%
Ectopic endometrium
M 4 6 4 1 73.3% 6.7%
REST i e Eutopic endometrium
WIZT low-dose grou =¥ A i
o SR 0 3 7 5 100. 0% 33.3%
Ectopic endometrium
RN 8 5 2 0 46.7% 0.0%
P54 Eutopic endometrium
Nemestran grou, =¥ A
B AR 3 7 4 1 80. 0% 6.7%
Ectopic endometrium
LR
il 2 3 5 5 86. 7% 33.3%
FRERIZH Eutopic endometrium
Model grou A P i
e LR I 3 8 3 93. 3% 20.0%
Ectopic endometrium
P By ok R e
IR TEMR 15 0 0 0 0.0% 0.0%

Normal group

Normal endometrium

W SERMATE NI ELES, = P < 0.01; SR A NI HE,* P < 0.01,

Note. Compared with eutopic endometrium of the model group, ™ P < 0.01. Compared with ectopic endometrium of the model group,™ P < 0. 01.

e RE NG SN R R e VA

PEPIBE E AKT .mTOR 26 1 7K 32 W8 55, th 2
o 79 a2 T 7 PN EE R 2 v ) R A A P
AKT .mTOR B @ AKX TR (P < 0.05), VHZ54
TELL N | AKT JRI] AR TR (P < 0.05) .
W 2~3, HER EMS R K FRAENL IR A2
JE I+ AKT .mTOR ik AT+, g 1k h 25 W]
fifi EMS BRI BRAEN AR 07 B | AKT .mTOR
B HRIRACE TR, 2l s il A RO R Ak

2.3 Real-time PCR i£# Ml AKT.mTOR mRNA
EEAKRBREM RUAELRIEER

O3 SR IBCAEASE PR TS R S Ao PN B ) B RNA % 2R
H, HSER 2 & PCR LK AKT . mTOR mRNA
%%5& PRI AENL 07 K AKT . mTOR mRNA 3

IR R TR X RAEN NI, 22 57 A R E k(P
<0.01),3 W3k 4,

Hzhm h R4 AL AKT . mTOR mRNA
THRUIBATEAH S AP < 0. 05) 2k
F AN AKT . mTOR mRNA & & 0 B LT

PELYH AL (P < 0.05), h2hw b K &

2H PELHLH AN IR AKT mRNA 23k & &0 BAK T
BRI AR (P < 0.05) , H: - mTOR mRNA
N EHRIMETFERIY HEF TR EEP >0.05),
TR 4,

DL R UL EMS BB AE A N AR S A0 PN
| AKT .mTOR mRNA Fik&EF &, IRZ 1L+
24 2 I ER TG 245 0] EMS KR BUPE A7 P L S
IR AKT .mTOR mRNA ik /K TR,

2.4 BEIEEAX EMS A X R Mi%E+ VEGF
7K F B9 82 M

EMS #8120 1ML 7 VEGF 7K -3 i F 16 % % IR
(P <0.01), MRHAMLFEPL)E AR P52
I VEGF /KPR L FHRIAIZL (P < 0.01) ;1
R EHIME TR (P < 0.05) , &
HIIE VEGF KR T2 GRS, H2E 500
WEME(P > 0.05) 7B S,

DL ESERAE R EMS BRUR UMY VEGE /K-
FERTE i, B AR L R 2 A =0 T Y 24 Tl
EMS #5881k FUALTE VEGF 7KF R B, I bifi b 24 1 J
i, HoXF VEGF 3 WA 4 il A 35
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£ 4 RT-PCR ¥ AKT .mTOR mRNA fI7EH NI EFRIXEDL (& 5, n=15)
Table 4 Expression of AKT and mTOR mRNAs in the endometria of each group determined by RT-PCR

AKT mRNA /K3

mTOR mRNA /K3

2 51 AKT mRNA levels mTOR mRNA levels
Groups HEAE P R S P R TEA AR Sz P R
Eutopic endometrium Ectopic endometrium Eutopic endometrium Ectopic endometrium
i 25 25 7 .
.78 £ 6.63" .84 £ 6. 3.9 +2.73 .26 + 1.53%
WIZT high-dose group 10.78 + 6.63 11.84 + 6.69 + 3.26 £ 1.53
2
2t 10.93 £ 6.79° 5.61 = 2.90"4 4.55 £ 2.80 1.75 + 0.91%4
WJZT medium-dose group
24
2 AL 13.32 £ 8.75" 16.24 + 10.38 5.60 + 3.74 5.31 +2.87
WIJZT low-dose group
244
PaZ4 19.98 +9.20" 20.01 + 10. 14 5.22 +3.49 5.86 + 3.06
Nemestran group
IR ]
B 34.27 + 10. 51 31.51 + 12.83 7.17 = 4.07 7.39 £ 3.75
Model group
IEH A . .
" 2.89 + 1.21** 1.55+0.67**

Normal group

T SRAATEA AR LA, © P < 0.05; S A N IRLLEE,* P < 0.05; STEHAL A NE L, * P < 0.05,

Note. Compared with eutopic endometrium of the model group, *
Compared with ectopic endometrium of the Nemestran group,* P < 0. 03.

F®5 N4 EMS BARURRUMGE VEGF
KL ( & +s5, n=15,pg/mL)
Table 5 Comparison of serum VEGF levels in the six
groups of EMS model rats

H 5
2053 VEGF
Groups
eI 2
A AL 2.30 £ 0.55™
WIJZT high-dose group
2yl
i 2.87 % 0.67°
WIJZT medium-dose group
G IG5 2 e
WIJZT low-dose group 2.64.+0.88
24
FaZ54 1.97 £ 0.30™
Nemestran group
FEAIZH
.77 £ 0.
Model group 3 +0.68
E#Y
A 1.48 £ 0.50"

Normal group

T SRAALEEE, " P < 0.05, ™ P < 0.01,
Note. Compared with the model group, * P < 0.05, ™ P < 0.01.

BEE BT H IR IESE AKT/mTOR 15538 i
Z 57 ENESALE N A R R TE EMS
FAAEZAR 5 30 % 1 3 B0, O 38 2o 98 55 4 i F
W AT PR - A5 Y 2Rk R e S 6L A AR ORG BET L 42
78 A L R mE A T A i R

ITAERF ST K B AKT BEMSBERR b N e AL — %A 1k
& B ( endothelial nitric oxide synthase, eNOS) , H
7 NO AT DA IS A B, O & B EMS SR AR
eNOS ik @ Tt | S kb JA B 4 A g

P < 0.05. Compared with ectopic endometrium of the model group,* P < 0.05.

Z W fEHR S AKT i 3% 19 8005 47 57 Chang
S UHRGE R PRSI S5 40 PR A RS B i PR
(NME1) B9 57 # AR 3k, AT 30E AKT A8 3%, F 1fii 5
WK TL-8 FI VEGF , £ 7 55 (v K A 1L 45 P9 B 4
R K AE R, Govatati %612 AF5E & B EMS 7 {1
W PTEN B& R G fi AKT 3 8% 2 B2 B0
THALAY AKT BEUS I ] Bad &4, 7= A= 90 il 8 T~ 1F
JH,Bad J& T Bel-2 K E— G, AR TR,

Cinar 25" JRUESE . EMS A9 4 P76 A7 Y B AKT
5 R T E B W R ALK - = T EMS /Y Ltk
Annu 251 SEESHESE  EMS S kRSB 5 AR K
AR I 22 555 5 10 I 00 AR BLAE R R bR, Herp
AKT 15515 il B A 45 T AR,

mTOR J&—Fh 22/ 55 2 W 2 (U , 7 20 i AR K
A TR A, HE e 2 1Y) T R R 4 R 1 T
BERLAR . Leconte S5 PUAFSY &2 BH, TR 15 i A EMS
SR TEAL AN S0 DA R 200 L %) 38 7 3 34 T d T A
Ry S A 200 B 1 2o B 1 5 F mTOR/ AKT 5 % 11
S A 2%, 1 mTOR/ AKT $i57 58 A 2 il 5457 4
S 240 A P 3 5

Feng %11 I8 T WA 5 DA JIEE S 457 3 ki 1)
S AR R R A R I B i A ZH B A A
B PSR e R A R B A A A, Rt B
A A TE EMS JE Ui f i B s ng e .

M58 P B2 A K I (vascular endothelial growth
factor, VEGF ) J& 15 A S8 A% 1ML A8 B 1 IR+, ] 5 1
BN B YR S M 2 AR SS G, AR E I 0B
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7, Kianpour %“SJE?%%??% EMS 234 1 i %
gkt VEGE 7K -3 1E 6 B2 B 8 T 5, 4R 57
B N AL VEGF ) B 3855, vl L34 58 1fi
AR RE

AR L B SC 5 >R FH S 4k 2 PCR K
W ESE EMS A5 AV 20 K BRAE A S BB | AKT,
mTOR mRNA M K, B3 & T 1R 25 H
XTHRAL(P < 0.05) , 5 SCERIRTEAAF > ) $R
AKT .mTOR 5% ik 51 H NSO kKA KR
A, EMS BAUK UM VEGF /KEFRik T, 48
75 AR KR A AR A DG TS B PI3K/
AKT {555 7% 330 B R 1L, 1958 VEGF By &k, &
A AR ZE A AR K SRR E T R N
SEOLAE ) & A R R, DL B RS K] AKT/mTOR
Bl Y AKT .mTOR A5k S B A4 I 45 R 7,
AT RETE N SAE 19 A i R v 2« o)1 AR A
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