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Mongolian medicine Sugemule-7 alleviates inflammatory response in rats with endometritis by
inhibiting TLR4/NF-«B pathway
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Abstract Objective To observe the effect of the Mongolian medicine Sugemule-7 on alleviating inflammatory response in rats with
endometritis,and to explore whether the drug regulates Toll-like receptor 4 (TLR4) /nuclear transcription factor-kB (NF-«B) pathway.
Methods Endometritis models were established by injecting 15% phenol glue into the uterus of female SD rats , which were divided into
Mongolian medicine low-, medium- and high-dose , metronidazole , TAK-242 ,and model groups,each with 10 rats. Ten additional normal
female SD rats were used as controls. After intervention for 3 weeks, enzyme-linked immunosorbent assay was used for detection of serum
TLR4 and tumor necrosis factor-a, interleukin-6, interleukin-1B, and monocyte chemotactic protein-1 levels. Hematoxylin and eosin
(HE) staining was used to observe pathological changes in the endometrium,and pathological scores were compared. Real-time quanti-
tative PCR was used to detect TLR4 and NF-kB p65,and nuclear factor-«B-inhibitory factor a (IkBat) expressions in endometrial tissues.

Western blotting was used to detect TLR4 and NF-kB p65, IkBa and p-IkBa expressions in endometrial tissues. Results  Serum inflam-
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matory factor levels, endometrial tissue pathological change scores,and endometrial tissue TLR4,NF-«kB p65,IkBa mRNA ,and protein
expressions , p-IkBa and p-IkBo/IkBa levels were higher in the model group (P < 0.05) and lower in the metronidazole, TAK-242, and
Mongolian medicine low-, medium-,and high- dose groups (P < 0.05) than in the control group. HE staining of the uterus and endometrial
tissue of the model group rats showed severe damage , and the metronidazole, TAK-242, and Mongolian medicine low-, medium-, and high-
dose groups showed relief. The effect of Sugemule-7 was dose-dependent , and the middle-dose group showed similar effects to the metroni-
dazole group. The high-dose group had lower serum inflammatory factor levels and endometrial tissue pathological changes than the TAK-
242 group (P < 0.05),and there was no statistically significant differences in the TLR4,NF-kB p65, IkBa mRNA and protein expressions,
p-IkBa, and p-IkBoa/IkBa compared with the TAK-242 group (P > 0.05). Conclusion The Mongolian medicine Sugemule-7 alleviated

the pathological damage and inflammatory response of endometrial tissues in rats with endometritis. Its effect is dose-dependent, and its

mechanism of action may be achieved by inhibiting the TLR4/NF-kB pathway.

Keywords Mongolian medicine Sugemule-7; endometritis; inflammatory reaction; rat
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Tab.1 Primer sequences
Gene Primer sequences Product length (bp)
TLR4 Forward 5°-ATGCTGAGAGCTTGGCTTTG-3’ 220
Reverse 5’ -TTGAGCTTAGAGCGCGACA-3’
NF«B p65 Forward 5"-TTGAGATCTGAGAGAGGAGCTA-3’ 248
Reverse 5’ -TGCGAGATGCGGAGGAGATCGA-3’
IkBa Forward 5"-TGGCGCGATAGCGAGAGCGAACA-3’ 272
Reverse 5’ -AAGAGAGAGTTTAGAGAGATATAGC-3’
B-actin Forward 5"-ATGGGAGACTAGAGCTAG-3’ 196

Reverse 5”-TGGCGCGCGATAGCGAGAT-3’

55X} HR A b, B2 1MV TLR4 \TNF -t IL-6
IL-18 . MCP-17KF- #4134 55 ($IP < 0.05) ; S AR F
B OB T 42 I #E 2  TAK-2424H . 5% 25 4% 7 42 4Ll
JHTLR4 TNF-o IL-6 . IL-13 . MCP-17K “F- 34 [ ik (3
P <0.05) ; SR LA, AR T S I 4
TAK-2424 | 52 24 vp 57 5 41 1 52 24 5 5] 4 44 1 35
TLR4 . TNF-ou . IL-6 . IL-18 MCP-17K - ¥4 [ A ($41P <

0.05) ; 55 25 R E 4L IR T 4 e % 41 L 3R,
TAK-24241 F152 24 = 57 41 ML ¥ TLR4  TNF-e | IL-6
IL-1B MCP- 17K FHR#AL (3P < 0.05) 5 5 TAK-2424H
Fe#5, 52 2 i3 ) 41 LS TLR4 \TNF-o IL-6 . IL- 1B,
MCP-17K 34 AR (FP < 0.05) 5 5225 320 510
BT 4 B4 1M TLRA  TNF-o IL-6  IL-18 \ MCP-17K
V- HeA 2 RIS AR L (P> 0.05) (W32,

F2 FEMBRMEMDEETFRFELLE (x+s)
Tab.2 Comparison of serum inflammatory cytokine levels among different groups (x +s)

Group n TLR4 (pg/mL) TNF-o (ng/mL) I1-6 (ng/mL) IL-1B (ng/mL) MCP-1 (pg/mL)
Control group 10 151.02+20.14 7.15+1.28 2.04 = 0.41 4.11+0.70 2.25+0.42
Model group 9 485.69 +73.10" 33.67 +6.04" 9.18 +1.72" 20.25 +3.97" 11.88 = 1.25"
Metronidazole group 10 310.25 +47.20” 20.85 + 4.03” 5.16 +1.03” 13.11 +2.68” 6.12+1.02”
TAK-242 group 10 258.69 £40.12”7 13.15+£2.12”% 471078 1025+1.94”Y  4.65+0.82”"
Mongolian medicine low dose group 10 401.24 = 50.55” 27.15+5.12” 7.20 £1.227 16.12 +3.20” 8.70 £ 1.06”
Mongolian medicine medium dose group 10 312.38 + 46.73” 20.11 = 4.37” 5.14 £0.96” 13.05 +2.77” 6.15+1.01”
Mongolian medicine high dose group 10 184.25+33.07”7%  11.06 +2.04”7% 389+0.75"V"  896+1.83”"Y 384+0717""

1) P <0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. metronidazole group;4) P < 0.05 vs. TAK-242 group.
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TR H 2 B 45 R )2 R AR BT AT B 43 R AE 2
JRLRAIE R A R o3 BV, R A R S R
0 T s TAK-2422H B 25 46) 12 R 6 AR V7 I

A D RAE AN LI , b B A0 D B B R
JZ A TR S 2 5 B TE W) SR R 5 55 24 e )
Y5 S5 R AR U I A A RAE AR TR, b
Bz A AR AT v, B IR A R IR IR R S
ARICHAL DL
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JReEL TAK-24240 52 24 vpi) i 4 R 52 24 i ) 4
FEREE B 5K SORE R L R AR PEIRBE | FE Ml K
i, b R 240 R A PP A B REAIR (BIP < 0.05) 5 5524
Hh) R 2 R T 4 I 4 L3R, TAK 24240 Fl 5¢
2 A A T EORE B R RAERE L_ R AE
IRAE T IR i b Rz 40 i 36 A o B R AR (P <

0.05) ; STAK-24241 Hu A, 52 24 /& 1l i 41 7 '3 R o
1/ 3 1 N - 7 N AN 1 N LN 4
A AP IR (BIP < 0.05) s 522 h Rl R4 S
AR & B 4 FORG 5L 5K SR L 1
ARPEIRBE T8 MK b | - R 20 R AR D A3 b R 22
KRG EE X (P >0.05) L3,

A, control group;B,model group;C,metronidazole group;D,TAK-242 group; E, Mongolian medicine low dose group;F, Mongolian medicine medium

dose group; G, Mongolian medicine high dose group. Black arrow, glandular expansion;red arrow,inflammatory cell infiltration; yellow arrow, papillary

proliferation of epithelial cells;blue arrow, cellular edema;green arrow, collagen deposition (fibroblast proliferation) ;orange arrow ,deposition of hemo-

siderin.
Bl FHERRFEHNRARHERELER x 200
Fig.1 HE staining results of endometrial tissue in each group of rats x 200
#3 BAHFENRALRELTITFS LR
Tab.3 Comparison of pathological change scores in endometrial tissues among different groups
Uterine adhesion or Inflammatory Eplthe'hal . Epithelial cell
Group o . . degeneration and  Congestive edema . .
dilation infiltration . proliferation
necrosis

Control group 10 0(0-0) 0(0-0) 0(0-0) 0(0-0) 0(0-0)
Model group 9 4(3-4)" 4(3-4)" 3(3-4)" 4(3-4)" 4(4-4)"
Metronidazole group 10 2(2-2)? 2(2-2)? 2(2-3)? 2(2-2)? 2(2-2)?
TAK-242 group 10 2(1-2)>7 2(2-2)7 2(1-2)7 2(2-2) 2(2-2)7
Mongolian medicine low dose group 10 3(2-3)? 3(3-4)? 3(3-3)? 3(2-4)? 3(3-3)?
Mongolian medicine medium dose group 10 2(2-2)? 2(2-3)? 2(1-3)? 2(2-3)? 2(2-3)?
Mongolian medicine high dose group 10 1(1-1)"% 1(1-1)% 1(1-1)»* 1 (1= 1(1-2)¥%

1) P <0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. metronidazole group;4) P < 0.05 vs. TAK-242 group.

24 BT E NI SITLRA NF«B p65  IkBo mRNA
Ik

5% B4 R, AR 4 TLR4 . NF-«B p65 . IxBa
mRNAZE ik P4 55 (BIP < 0.05) ; SRR 4] %5, 10
BT 4 W4  TAK-2424 52 245 % 7 B 4 TLR4
NF-«B p65  IkBa mRNAF R FAIL (P < 0.05) . 55¢

YR L2 A, IR T & e 20 \TAK-24240 | 5¢
2 I i 2 R 52 2Y R iR 4 TLR4 . NF-«B p65 . IxBa
mRNAZ ik B B AR (BIP < 0.05) 5 55225 vh & 21
AR T 42 BE 28 4H L8, TAK-2424H Fl 52 24 25 ) 1
ZHTLR4 NF-kB p65 . IkBa mRNAZ ik 2 AL (P <
0.05) ; 5TAK-24241 04, 5¢ 24 i 7] it ZHTLR4  NF-
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KB p65 . IkBa mRNAZ ik [ A% (BP < 0.05) ; 52 24

Rl 5 AR T 2 R4 TLR4 . NF-kB p65 . Ik Ba

mRNAZR A L 22 R TG 22 L (FIP > 0.05) .
Jbi%"’o

®4 BRATENRALTLRY. NF«kBp65. IkBx mMRNARIALLE: (x =)
Tab.4 Comparison of TLR4, NF«B p65, and IkBa mRNA expressions in endometrial tissues of different groups (x +s)

Group n TLR4 NF«B p65 IkBo
Control group 10 0.75£0.11 1.02£0.18 0.46 +0.07
Model group 9 2.10 +0.32" 2.25+0.35" 1.79 +0.22"
Metronidazole group 10 1.56 +0.23” 1.60 +0.24” 1.07 +0.19”
TAK-242 group 10 1.06 +0.137% 0.95 +0.14- 0.71 +0.13”
Mongolian medicine low dose group 10 1.78 +0.29” 1.89 +0.30” 1.44 +0.20”
Mongolian medicine medium dose group 10 152+0217 1.64 +0.25” 1.05+0.18”
Mongolian medicine high dose group 10 1.04 +0.122- 0.96 +0.15”*- 0.73 +0.122

1) P <0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. metronidazole group;4) P < 0.05 vs. TAK-242 group.

2.5 HHFTENBEHLTLRA NF«B p65 . IkBa
HHFRIB

550 REZH L5, BRI TLR4 \NF«B p65 . IkBa
p-IkBadE 1135 5 p-IkBa/ Ik Bad4 4 25 (FIP < 0.05) 5
SRR LR, AR T I #E 2H (TAK-24241 . 5824
S EIRFE BRI AR (AP < 0.05) 55 251K
4 LA, AR T 4 I 98 41 TAK-2424 52 2
rf 751 2H R 52 24 1 9] ZHTLR4 \NF-«B p65 . IkBat |
p-IkBadk 4 2635 5 p-IkBo/Ik Batd FEAR (#41P < 0.05) ;
5l A AR T4 e 21 L5, TAK-242
2H N 5 2 5 R & 41 TLR4 \NFB p65 . IkBo \p-IkBa
T 323k 5p-IkBa/IkBodd [ (FIP < 0.05) ; 5% 24
i 1 i 2 5 TAK-2424 FLASTLR4 (NFB p65 . IxBat |

Jp-IkBa

TLR4

NF+«B p65

IkBa

p-IkBa

B-actin

| —_—
(3]
W
N
W
o)}
~

p-IkBad 13R85 p-IkBo/IkBad? To 4t 112722 55 (3
P>0.05) ; 5255 5 AR TS 4 TLR4 NF-
kB p65 . IkBat . p-IkBed [1 715 5 p-IkBo/Ik Bar L 54 22 5+
YIgeEE L (HP>0.05) o WLE2 %S,

3 it

T N R R AR AN TR B
REHE R EATRAEG R, A RAEAE H A DR
JETR R SEATAE , W AT G ECRAE L (AR T
HA PRI AET B IR IR E AR
i RE R ) AR AR S B O AN
ARIA T R R A RO T2 T AL

96 x 10°
65x 10’
36 x 10°
49 x 10°

43 x 10°

1, control group;2,model group;3,metronidazole group;4,TAK-242 group;5, Mongolian medicine low dose group;6, Mongolian medicine medium dose

group; 7, Mongolian medicine high dose group.
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Fig.2 Expressions of TLR4, NF«B p65, |kBx, and p-l kBx proteins in endometrial tissues in different groups
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Tab.5 Comparison of TLR4, NF«B p65, IkBa, and p-IkB o protein expressions in endometrial tissues of different groups (x +s)

Group n TLR4 NF+«B p65 IkBa p-IkBa p-IkBa/IkBat

Control group 10 0.95+0.17 0.34+0.09 0.58 +0.12 0.16 +0.03 0.28 + 0.04
Model group 9 2,62 +0.42" 2.58 £0.56" 2.69 +0.43" 2.28 +0.39" 0.85+0.13"
Metronidazole group 10 1.68 +0.317 137 £0.22” 1.60 £ 0.27” 0.71 £0.15” 0.44 +0.05”
TAK-242 group 10 1.24 £0.25” 0.96 +0.15" 1.19+0.21”% 0.43 £0.07” 0.36 +0.06""
Mongolian medicine

Low dose group 10 237 £0.36” 1.65 £0.25” 2.08 +0.35” 1.22£0.18” 0.59 +0.07"

Medium dose group 10 1.65 +0.32” 134 £0.27" 1.63 +0.24” 0.75 £ 0.16” 0.46 + 0.06”

High dose group 10 1.28 £0.277 0.98 £0.17" 122+02177 0.41 £0.05” 0.34 +0.05

1) P < 0.05 vs. control group;Z)P < 0.05 vs. model gmup;3)P < 0.05 vs. metronidazole group.
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