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Molecular Mechanism of Modified Guizhi Fulingwan Intervention on Uterine Fibroids in

Rats Based on micRNA Expression Profiling
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[ Abstract] Objective: To explore the molecular mechanism of modified Guizhi Fulingwan in rats with
uterine fibroids. Method: Seventy-two female adult SD rats of SPF grade were randomly divided into a model
group, a normal group, and a preventive administration group. The model group and preventive administration
group were established by estrogen and progestin loading method. After successful modeling, the rats in the
model group were randomly divided into a western medicine group (mifepristone) , the high-dose traditional
Chinese medicine( TCM) group, and a low-dose TCM group. All the rats were dosing as required once a day for

28 consecutive days. Hematoxylin-cosin (HE) staining was used to observe the morphological changes of the
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uterus. The micRNA gene chip was used to detect the expression profile of uterine micRNA gene. Differential
expressions of micRNA were screened by bioinformatics methods. Gene function enrichment was used to predict
the possible signaling pathways in rats with uterine fibroids by modified Guizhi Fulingwan. Result: Compared
with the normal group, microRNA of the model group was 1 up-regulated and 9 down-regulated. Compared with
the model group, microRNA of the high-dose group of TCM group was 2 up-regulated and 1 down-regulated, in
the preventive administration group, 9 was up-regulated and 2 was down-regulated. Gene function enrichment
analysis indicated that four signaling pathways were closely related to uterine fibroids. They were mitogen-
activated protein kinase (MAPK) signaling pathway, Wnt signaling pathway, mammalian rapamycin target
protein (mTOR) signaling pathway and vascular endothelial cell growth factor (VEGF) signaling pathway.
Conclusion: Modified Guizhi Fulingwan affected the expression profile of micRNA in rat model of uterine
fibroids induced by estrogen and progesterone, suggesting that modified Guizhi Fulingwan may involve in a

variety of biological processes such as signal transduction and gene regulation in the treatment of uterine fibroids.
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FROEA 25 7 i o TR 4 24 4 AR A ] At o e A A R
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1 NKEKESANAKBRERE. FEERE. FEFRATHE
B ORABENZN (X+s5,1=12)

Table 1 Effects of modified Guizhi Fulingwan on rat weight,
uterine wet weight, sub-angular diameter and transverse diameter

of rat in each group (X£s,n=12)

4151 bilhs HREE SMTH SR

/g kg! /g 1% /cm /cm

EH# 0.53+0.05  0.49+0.05  0.32+0.04
IR 0.69+0.16 0.59+0.09> 0.38+0.05"
KA F R 1.04x107%  0.52+0.06Y 0.51+£0.08 0.36+0.03

JREERIRZ AL 9.18  0.51+0.04%  0.43+0.03%  0.34+0.02

459  0.52+0.06" 0.46£0.04" 0.310.06%

Wi 4 25 4.59

T 5 1EE 4L VP<0.05,7P<0.01; SR HL 4 L35 Y P<0.05,7P
<0.01(£3M[).

0.48+0.09%  0.45+0.04Y 0.33+0.06>

< n“
A B

AEHH B BRI COKAE RIENZH ; D, E. IR AL AR S ALK N 20 5 F. TRy P 45 24 20
B1 mekEKEEANARFEAK/ESEHRM(HE, <200)
Fig. 1 Effect of modified Guizhi Fulingwan on morphology of uterus of rats(HE, x200)
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Table 2 Effect of modified Guizhi Fulingwan on gene chips in rats
e 20 ID R log,(Ratio) Lk

R 2] 5 1F 4L PH_mr_0000425 rno-miR-146b-5p 0.694 7 A
PH_mr 0000900 rno-miR-1-3p -0.805 6 T
PH mr 0001419 rno-miR-196¢-5p -0.606 35 T
PH_mr_0002014 rno-miR-30b-3p -0.684 07 TR
PH_mr_0002197 rno-miR-345-5p -0.804 65 TR
PH_mr_0002889 rno-miR-672-5p -2.326 14 TR
PH_mr_0006118 rno-miR-210-3p -1.202 04 TR
PH_mr_0006177 rno-miR-3068-3p -1.286 05 T
PH_mr_0006674 rno-miR-466b-5p -1.500 31 T
PH_mr_0006678 rno-miR-466d -2.404 84 T

TR EE R AR ZE AL 2 S AL PH_mr_0002271 rno-miR-330-5p 0.807 007 I
PH_mr_0004148 rno-miR-187-3p 0.696 688 I3
PH_mr_0006555 rno-miR-25-5p -0.753 57 T

T 45 25 41 5 i 4 PH_mr_ 0000514 rno-miR-184 0.647 53 i
PH_mr_0001456 rmo-miR-188-5p 0.620 184 A
PH_mr_0002271 rmo-miR-330-5p 0.686 934 |
PH_mr 0002769 rno-miR-1298 0.587 666 NSl
PH_mr_0006177 rmo-miR-3068-3p 1.142 79 S|
PH_mr_ 0006264 rno-miR-32-3p 2.296 974 S|
PH_mr_0006383 mo-miR-505-5p 0.733 513 |
PH_mr_ 0006674 rmo-miR-466b-5p 1.267 882 i
PH_mr_0006707 mo-miR-702-5p 0.588 621 A
PH_mr_0000352 rno-miR-34a-5p -0.663 9 T
PH_mr_0006496 rno-miR-874-5p -0.717 26 T

K AR F A 2H S A R 2 PH mr 0002271 rno-miR-330-5p 1.045 719 A
PH_mr_0004148 rno-miR-187-3p 0.800 164 A
PH_mr 0006535 rno-miR-196¢-3p 0.727 157 Sl
PH _mr 0000023 rno-miR-126a-3p -0.665 46 T
PH_mr_0000425 rno-miR-146b-5p -0.907 5 TR

DR e, R IR E A HORS ki, T M E R 2 T
U AR SR = b FEOR © 2 IR BIIE S B B e At
LA 97 A4l 2 S A AR S LA L
LV I Ak T 9 2 A

miRNA J& £ B Ry 21~25 nt (1) 3 86 55 5% G /)N 7Y
IE 4 i RNA 20 A9 5 %, 3X 28 miRNA fig 08 3] 5
JE 1Y B bR mRNA, Jf 76 5 5% J5 /K F Jl o 4 oF 52
mRNA [ [ fff /S0 ] B3 0 A 1 % 4 O 0 4% ik
REAR R, 5K KE T 40 5 b R &
RXREY) . 2057 ERY, miRNA 5 F 5 JJUE 1
KA A Y U miR-93/106b T 3 i i 1 48 AE
J I PR 1 9 4 LR 1 % A miR26a 7 LR 41 41

r IR 22 R RS T BT U L 20 M 0 3 A R IE K A2
HET B WU G & A g JR P miR-27b, miR221,
miR291, miR15, miR222, miR26a, Fl miR 16 ¥ 1] i
A A P 2R A 5% e LR e AR it AL i 5 e
B LR Y 4 K Y miR221 Al miR222 7E Y F2 41
it v v 2R 3 R A AT B AR T 40 L R A2 AR 3Rk TR
Fit e b B ok BT 4 Y R ke BHL A ol A8 BT A T 5 e
TE WU g R

A S5 FE PRI &5 SR R R A AR AR 2 L X
T2 WL K B micRNA LB F 655 47 B i 52
LRGP R AR AR D SR R, vk R
R AR 25 LA 4L 50 A L8 T I micRNA 25 73,
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Fig. 2 Cluster analysis of gene expression in each group

R3 MHEEKFZEZATEAFEINEKXRRFE miR-187-3p,
miR-330-5p RIXKFH M (X+s,n=12)
Table 3 Effect of modified Guizhi Fulingwan on expression of

miR-187-3p and miR-330-5p in uterus of rats with uterine fibroids

(x+s,n=12)
215 /g kg! miR-187-3p miR-330-5p

iR 1.00 1.00

IEH 1.02+0.24  0.92+0.24

KA i) il 1.04x107 1.24+0.51  1.35%1.06

TRAE R AR I 9.18 1.2040.41  1.10£0.35
4.59 1.14£0.03  0.98+0.46

T B 45 25 4.59 0.93+£0.15  0.95+1.06

R4 MHEERRSHAFEHASHEARZ R RIEH miRNA
ERIBEESN
Table 4 Functional enrichment analysis of miRNA target genes

differentially expressed between high-dose group and model group

15 51 % micRNAs mRNA P
MAPK 3 16 0.006 832
Whnt 3 8 0.005 970
mTOR 2 2 0.058 929
VEGF 3 6 0.011313

.« 6

XL micRNA 22 5 J PR 3 [ A4 BT fin AR A 4R 45 AL
TRIT F O WU R B 22 5% micRNA B KA. 4%
20 [A] miR-187-3p, miR-330-5p 3 1k ) 78 fL JIE 52 T
BRUES & R g n] S . 80 % R T 6 & 4 38 I o BT
1515 4 55 5 15 WU %55 VIR OC 1 A 53 [ 32 in ik
e R AR AL 5 WLIR 3R 97 ML 6 B £ Bl AR )
2205 BT 5 A% 1 B 35 R 1) el 2R | 2 7 TR R
AR AT VT fig o b o8 5T 98 AH OC A miRNA , #E 17
AR X 4 F% 3 [ v G B Y Rk R R ) o o LR AR K
9T 2L

G, FEIEENZHNERSS ZBRERT
B9 52 % A% o N BR EE A AR 25 LR T - LR Y 43
FALHI AT g 50 T A [A 45 38 B 1) miRNA ik
A AL A T i — 2o .

(&£ xHk]
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b E S AR S = R 28, 2012,28(12) :950-952.
[2] PNz, AR, Ji5 @ BRI 5 iayT T 5 g
B 97 280 B %o i o 43 Je A 1 2 % IR F -« B p65 K ik
KA sZm [T, A R 252 ), 2019,37(5) :
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