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Effect of Juantong Decoction on PI3K/Akt/mTOR Signaling Pathway Proteins in

Rats with Endometriosis
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(1. Guangxi University of Chinese Medicine, Nanning 530200, China; 2. Hubei University of Chinese Medicine
Wuhan 430065, China; 3. Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract | Objective: To discuss the effect of Juantong decoction on phosphoinositide 3-kinase/protein
kinase B/mammalian target of rapamycin ( PI3K/Akt/mTOR ) signaling pathway proteins in rats with
endometriosis (EMS). Method: The EMS Rat model was established by autologous endometrial transplantation.
And 48 rats were randomly divided into 6 group, namely the sham operation group, the model group, the low-dose

Juantong decoction group, the middle-dose Juantong decoction group, high-dose Juantong decoction group, and the

PI3K pathway blocker group ( LY294002 ). Then, the high-dose Juantong decoction group, the middle-dose
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Juantong decoction group and the low-dose Juantong decoction group were given different doses (42.9, 14.3,
4.8 g+-kg™'). The pathway blocker group (LY294002) was given LY294002 (0.04 g-kg™') through peritoneal
injection weekly. The sham operation group and the model group were given saline irrigation (10 mL+kg™'). The
administration lasted for 28 days. At last, the ectopic endometrial tissues in rats were observed by transmission
electron microscope, the proteins of PI3K, Akt and mTOR in the tissue were detected by immunohistochemical
method, and the p70 ribosomal S6 kinase (p70S6K) mRNA expression of ectopic endometrial tissue was tested by
Real-time fluorescence quantitative polymerase chain reaction ( Real-time PCR) method. Result; Compared with
the normal group, the protein expressions of PI3K, Akt and mTOR and the mRNA expression of p70S6K of ectopic
endometrium in the model group increased significantly (P <0.05). And compared with the model group, the
protein expressions of PI3K, Akt and mTOR and the mRNA expression of p70S6K decreased significantly after the
intervention with middle and high doses of Juantong decoction and Western medicine Group (P <0.05). Under the
lens, the glandular epithelial cells in middle and high-dose Juantong decoction and western medicine groups were
atrophy or untidy, the microvilli decreased or disappeared, the cell nuclei were shrunk, the mitochondria were
visible, and there were apoptotic mesenchymal cells. The glandular epithelial cells in low-dose Juantong decoction
group were irregular, the microvilli were decreased, and the mitochondrial swelling was visible in the cytoplasm.
Conclusion; The proteins of PI3K/Akt/mTOR signaling pathway participate in the occurrence of endometriosis.
Juantong decoction can inhibit the activity of epithelial mesenchymal cells and promote apoptosis by reducing the

protein expressions of PI3K, Akt and mTOR and the mRNA expression of P70S6K in endometriotic tissues of model

rats, thus inhibiting the PI3K/Akt/mTOR signaling pathway in the treatment of endometriosis.

[ Key words ]

Juantong decoction; endometriosis; phosphoinositide 3-kinase/protein kinase B/mammalian

target of rapamycin ( PI3K/Akt/mTOR) signaling pathway; Danggui Shaoyaosan; Shaoyao Gancaotang
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MR AMARIESIE R, O ARES %, £
R AR AT AR 5 R 20 R b B 200 L HE S A X R 5, B
TR , 20 T A8 AR T R, A 1S s il A
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Fig. 1
endometrium in EMS rats( SEM, x 12 000)

Effect of Juantong decoction on ultra-structure of

E
2 U EMS XRARALR PBK EEREM M (LA
1k, x400)
Fig.2 Effect of Juantong decoction on expression of PI3K protein

in EMS rats(IHC, x400)
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B3 #miRt EMS KB KRALR Akt EAREA M (L
1k, x400)
Fig.3 Effect of Juantong decoction on expression of Akt protein in

EMS rats(IHC, x400)

®1 #FKR EMS X R MK PI3K,Akt,mTOR & AR IAM MM (5 =)

E4 #WAHRIEMS KR AEHL mTOR FE A RIEMHIG (HE
4k, x400)
Fig.4 Effect of Juantong decoction on expression of mTOR protein

in EMS rats(IHC, x400)

Tablel Effect of Juantong decoction on protein expression of PI3K, Akt and mTOR in EMS rats(x +s)

24 59 Fl /g kg ! n PI3K Akt mTOR
EH - 8 98.44 +15.34 82. 14 £40. 00 78.78 +38. 18
(% - 8 179. 63 +54. 45" 209.02 +77.96" 176. 14 £82. 21"
SR K 4.8 8 162. 84 £42.30 200. 83 £73. 32 168.96 £72.74
14.3 8 103.21 £17. 47> 105.72 £28.71%% 89.56 +34.81%Y
42.9 7 115.56 £26. 14> 109. 42 +37. 0023 96. 04 +41. 5523
3 [ BEL ¥ 751 0.04 8 118. 44 £26. 86> 115. 67 +54. 63> 95.40 £32.98%%

HGIEHALE P <0.05; GHIAALHLES P <0. 05 ; 555855 I k41 L3 P <0.05 (R 2 ) .

3.4 %F EMS K BN p70S6K mRNA 32 ik 19 52 i
5 IE R 4 b g, B A A P I 4 21 p70S6K mRNA
FIEW R T (P <0.05) ; 5RIRL A L %, 88  1K
rh i R 38 B BEL T R 2H p70S6K mRNA ik B i
FEAR(P <0.05) , il 9 DR AIK 7 1 20 22 5 0 JE 45 1 2=
TS SR T R R 2 R LT R 4 2 T L g, 22
REGIFEL ., W2,
4 itig
TS RJC EMS 2 4, [ B U BF 75 S0 8082 A 4l
EMS B9 28 22 2 10 A B A5 I R 2 9, O 2 I
ORAE JEAMERL IR R AL R R EL A,
MBI A %0, L& 5 Oy B KR YT . IR
.28 -

F2 HBEHRI EMS X R A EHRA R p70S6K mRNA 3k % 59 %
(x£s)
Table 2  Effect of Juantong decoction on mRNA expression of

p70S6K in EMS rats(x +s)

2150 FlHE /g kg ™! n p70S6K
EH - 8 0.77 £0. 41
LAY - 8 2.23 +1.24"
Bl TR 4.8 8 2.10 £1.22
14.3 8 0.90 +0. 522
42.9 7 0.96 +0.55%%
3 2% BEL 7 341 0. 04 8 0.93 +0. 7129
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W H ICAM-1,VEGF 1% & % (avB3) & ik, 1
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BB, TV 25 R AR IE S, MRS 3 K, HiE 5 15
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ZE I S 1 00 O o O
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PI3K/Akt/mTOR {5 538 % =2ty PI3K, Akt I
mTOR 4, 2 2 5 i A 5 3845 5 9 i i, B
A VR 0 A R B T R R T
PI3K J& T 5 ot i g 2 e , = 5 L N 15 5 3% 5 A ¢
9 I 2R 55 A, 24 8 P TR 7 S5 R Y 2 LU 3 1 2
J A PI3K B LIS 4 3 ,4- — R Bl S Mt VLIS ( PTP2)
BERRALEE S N 3,4,5- = BEMR B R BENLEE (PIP3)
Akt & PI3K 1 % T 9% i 98 45 4> 1, PIP3 15 IfiL /)N 42 -
P2 ML C 3 () U X 45 4, I 3 2o 9l 1 ot UL 1 44 it
PG 1,2 (PDKI1, PDK2) [ 45 308 37 |- 9 97 44 i
S (Thr308) #4473 {7 11 22 5 R 31 44 (Serd73) B
WAL s Akt ™ o WG 5 9 PI3K/ Ake i i3 R 1k
S — A 3 i R L 3h W A R R
mTOR %5 F 47, mTOR J& {555 A8 (i &
EHRAL WA FEUFEMEERNEALS
1 (mTORC1) MIEME XL EALAGY 2
(mTORC2) {776, mTOR J& — Ffi 22 % iR/ 75 & I 4
P, S PI3K AR G I 28 1130 K % % 5 . mTOR
22 G TR2 44813 5 5 W PI3K/ Akt 46 8 Wi 035 T 42 24
B AL BEFR LIS (9 mTOR B A= 0% o, ot — 2

WRAR AL T W7 A2 51 p70S6K, p70S6K 75 75 & R 389 fif
SR R AL S T OIS, — 2D S 2 E AR
p70S6K Wi R Ak 5 Woih FL D fg , [ AR 2k 35 L B iy &
Y 3R AL S B9 mTOR B AE Ao 20 B 5 399 , o 7] 3
A T A 2 R AR G A K AR I S 4
REM, 5IEH A i, 84 PI3K, Akt, mTOR Z&
FL 53 i, p70S6K mRNA 3£ 3K B i & T 1E & 7K
S 18] EMS PI3K/Akt/mTOR 38 J A F 8400 ok 2
5 A A Ll A, R R b v R B A RN B ) A
PI3K,Akt, mTOR % [ & & J# />, p70S6K mRNA #
SZ N8

889 X7 R It v . = - Ry AR RS Ik T R
g5 XS 0 FF S0 L 2, KL AR 5 7E I i Ak
14 il 3 B R B L B N 2 S i 2 R L
MR RS FE AN I, 3 A A
IR S 2R Tl (1 B 1 S N = I NI o/ S
RS =i 9 RN N = [ = R 2 I = R o TR E 2
223 AR, 8 2, R K I, BE R ALK R, X RE
T AR, 0 45 8 Ak, R T AN £ B s & H B A
ATE G 2 1k, e 25 A Ok LA DA AR R IR I
2B DR o

ENTEAEAE RN B I B =l N (N
B 7 B4 40 b PI3K, Akt, mTOR % & (1 & &,
T4 p70S6K mRNA K ik, fif it b K 4 il 2= 45 , 1%
RSN R O UR PR RS TR 2 N A T
JAT G5 BGRB8 R K AR 98 1
PI3K/Akt/mTOR 38 f# i 38035 , DA I 42 2 240 B 7 o
T, 3% 0] e HAE T EMS B ALHl 2 — . AHF5E
BT T 889 Tk 6 EMS B 9 35 R0, £ IE B 5 AL
PRI AE T ) BRI N R, D BE 25 AR R IR IR
EMS $& (2 U AR 4 , o oy vh 25 52 Ty 2 M8 G 208 K
5 FH A BB 5 A 38 TE 4R I T R S AR i, AT O A
J7 EMS JFRE BT i S8 B .
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