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Ameliorative effect and mechanism of emodin on infectious preterm rats

CAO Dingya"*, WU Xiaojuan'*, FU Tingting"*, SONG Bing”’ (1. Dept. of Prenatal Diagnosis, the Third
Hospital Affiliated to Guangzhou Medical University, Guangzhou 510150, China; 2. Guangdong Provincial Key
Laboratory of Obstetrics Major Diseases, Guangzhou 510150, China; 3. Dept. of Obstetrics and Gynecology,
the Third Hospital Affiliated to Guangzhou Medical University, Guangzhou 510150, China)

ABSTRACT OBJECTIVE To explore the ameliorative effect and mechanism of emodin on infectious preterm rats. METHODS
The infectious preterm rat model was established and divided into model group, emodin group (60 mg/kg, i.g.), IKK activation
group (2 pg pcDNA3.1-IKK recombinant plasmid via tail vein) , emodin+IKK activation group (i.g. 60 mg/kg emodin+2 ng
pcDNA3.1-IKK recombinant plasmid via tail vein), with 14 rats in each group. Another 14 pregnant female rats were set up as
control group. Each group received corresponding intervention for 7 days. The muscle tension of the uterine muscle strip, and the
indicator levels of serum inflammation [interleukin 18 (IL-1B), IL-6, tumor necrosis factor o (TNF-a)] and oxidative stress
[superoxide dismutase (SOD), malondialdehyde (MDA), catalase (CAT)] were detected; the pathological morphological changes
of uterine tissue in rats were observed; the protein expressions of NOD-like receptor protein 3 (NLRP3), cleaved-caspase-1 and
IKK/IkB/NF-kB signaling pathway were detected. RESULTS Compared with control group, a large number of inflammatory cells
infiltrated into the smooth muscle layer of uterus in model group with irregular cell distribution; the uterine muscle strip muscle
tone, serum levels of IL-13, IL-6, TNF-a and MDA, protein expressions of NLRP3, cleaved-caspase-1, IKK, IkB and NF-kB
p65 in uterine tissue were significantly increased in model group, and the serum levels of SOD and CAT were significantly
decreased (P<<0.05). Compared with the model group, the infiltration of inflammatory cells in the uterine smooth muscle layer was
reduced in the emodin group, and all quantitative indexes were significantly improved (P<<0.05); the infiltration of inflammatory
cells in the uterine smooth muscle layer was increased in IKK activation group, and all quantitative indexes further deteriorated
(P<<0.05). Activation of IKK could significantly reduce the improvement effect of emodin on the above indexes in infectious
preterm rats (P<<0.05). CONCLUSIONS Emodin can relieve inflammation and oxidative stress in infectious preterm rats
by inhibiting the IKK/IkB/NF-kB signaling pathway, thus
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B AT KB 8 N ARRE B A s R R & )
(IR AL LR Eb N Sl i e d e
i AN A . # A F kB (nuclear transcription factor-«B,
NF-«B) #ll il 4 [ 1 i} (inhibitory protein kinase, IKK )/
NF-«B I il] 2 4 (NF-«B inhibitory protein, IkB )/NF-«kB
15 30 P62 2 R GG T8 A " BERE K
B, YT ER IKK/IkB/NF-«B {55 53 i AT DL 0 1 5 2 H
(lipopolysaccharide, LPS )75 31 K U IE i BT i 44
0 SR W R B AR N R R AE A SR ARE
LPS 75 T G /N BRI 2 41 21 P IKK/IkB/NF-kB
T OSSR DR AHEI, B IKK/IkB/NF-kB {5
SIE TR, AT RE S UG B MR . BT, AR
BET IKK/IkB/NF-kB {5 538 #, #R1:) R B 30 e k1
PR B eI WL e | AE A1 AR A S 52 e, LA
R ARIR YT B ML = SR SO0 A

1 ##E
1.1 FENE

208 A PR T R B R 8 (A5 RM6280C) | il B {Y
(Y5 FlexB-500) 1 [ Jb 5% A St B B & A BR 4T
28] B AU (15 IXplore SpinSR) | 45 [ #E i B 15 AL
(745 ChampChemi800) W4 [ 55 241 X Rb s A= MR AT
FRZH]

1.2 FEHHS5RF

R R (I A1918, J5URHY , 4l =99.25%) | LPS
(4t 5 A2017) W [ b 5 B B 209 22 W) B B0 A7 B2 7] 5
pcDNA3.1-IKK F 41 JFUkL (5 QSP4362) 1 [ 1k MR 25
YR A PR A A48 3 18 (interleukin, IL-18)
IL-6 98 R BE [H 7 o (tumor necrosis factor o, TNF-a) .
iR A AL W) 5 AL 1 (superoxide dismutase, SOD) N . [i%
(malondialdehyde , MDA ) | i %84k 5 i ( catalase , CAT ) Jiff
I A 3 % B %2 (enzyme-linked immunosorbent assay,
ELISA) i 7 & (#t 5 73 51 8 K1052-103 . K1024-117
K1019-141 ,K1035-182,K1007-104 ,K1044-101) It [ &%
DOLFAERHAT PR W) 5 TRAKS-HHAL (hematoxylin-eosin,
HE) Je (5387 (5 MM1013) g [ b I3 B A= Rk A
FRZS 7l 5 6 I NOD #3242 1 3 (NOD-like receptor pro-
tein 3, NLRP3) . 8 U] A4 it K &5 1 Jiff 1 (cleaved-caspase-
1) \IKK . IkB . NF-«B p65 . H i i -3- 4 2 i il (gly-
ceraldehyde-3-phosphate dehydrogenase, GAPDH) . 7
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[ iR (#5251 2N ab263899 . ab207802 . ab194528
ab32518,ab288751 ,ab8245) 4 [ ¥ [F] Abcam 23 7 ; BRAR
i EAL YIS T 1 P S o (S WG-T01N) Iy [ B
TGN AE R AT FRA F]

1.3 LI

A5 T F 3490 8 SPF 2% SD K KL, 9~10 J& i , b
FUMACEE 249~267 g, M LA HE 358~386 g, ¥ H A4
B2 2z SE sh s, S AR 7 VR AT IES i SCXK ()
2022-0002, K B 7% 78 L 23~25 °C ({8 & 45%~
55% .12 h B /12 h SRR 9 REE . ARSI ) N =R}
KL Wy e [P 8 HVF AT HIES 8 SYXK (1)
2023-0227]3E4 7, HE RGN B RF R 4B Jm 5 — BB
TSRS 125 B HE , S AL S R BF = e 2023(84) 5,

2 Ak
2.1 BEAMBFEAREBEERSERY

S5 MR SCHR 7 v, A R e L R RS AR 8
50 FUEME R BRI 100 FUBEME R BRUE ZE 1M 3%, 4 R W52
SRR I U 0 , 5 BB T ks A B W e /R 32 22 1l
T CENGEYREE 0K ) . BeH 14 H A2 2§V Ry o BE 40 (T
UEYRES 7 KME s S A BEER K ) o B A 2 2 BR T4
YRR T RME 5T 400 pg/kg LPS, 25 24 h N H BB
0 D) 2 PR R e P L 7= R G A R ) S A i
B T v B PR R B 56 H .

P RE R A K BB HL 3 AR 2 R 3R 4 IKK
PO KB F KK RS, A 14 2, KERA KR
T 60 mg/kg KB ZE " (I LA BEER K Bie ) 5 TKK
PO 4R B DK 5 2 wg peDNA3.1-IKK 5 41 J5 b
(R R 2 pg/mL, AT R 1 mL, AR 70 S i
M A3 B AR 270 ) 5 R R HIKK B0 41K R H 60
mg/kg K#E K, [R AR &k iE S 2 wg pcDNA3S.1-IKK &
ZH TR 5 X HE A RIS AR 20 R R 1 SRR B K
REGG VIR ESET do KIKRG 25 24 h e -7 Je 226,
FITAT R R SRR AE T RS 15 KA AT IR , i IR KA
FIEHAEIRIA (19~21 d) , B A st R R T 5=
AR RN —3L
2.2 MHARERFEAENKARNE

KK 2524 i, LA ES HE 240 (45 mg/kg) BRI
L, T E8hKCR 10 3 mL, DL 4 400 r/min 250> 15 min, B
L2, BT —70 CCOKFR TP IRAF o Bl b R ST Sk Ak
BE, Ay B TR BTHC10 mm KA R LSS, AR BER
KIS WPk W — o 5 28 AR R SR RS
5 — 5 K S R AE 1] SR TR LAWK T
HAFE A — IR HIAE 4% 225 W o TR B
W, —FBRAELE —T0 °CUKFE K
2.3 KRR IMLiEd A S AL B AR K AT

Hee2.27 R KR FEAS IR Rl Ak S 4% iR
ELISA 371 5 156 B 5 7 v K i 75 H 1L-18 . IL-6 . TNF-
«.SOD MDA .CAT /K,
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2,270 F 4% 2R PR e M FEde, 4
KU K BB RS S YIRS R 4 wm (1)
A VIR TEE N IR AKE Y4 2 5 min, DIBEIR 522 v
VR, EhIR WAL 3 s, SR IR FHAR AT Y4 1 min, 3
PEM I R o SR A2 BB W K B 7 5 4L 2L
AR AR
25 KB FEHLE F NLRP3, cleaved-caspase-1 &
IKK/IxB/NF-kB 1§ S i & B R i& &

2,27 T R ARAEAE —T0°CHY e LU E S A EH
Tit 0 141 750 11%) S g 0 244 503K SR FH BCA 1R 7 28
P . K2R I RE S AR PR AL B R AT+ e S AR R
BTG TR BE I FRL K R . AR R T FH 5% Mg 4
W53 P B 2 h )5, in A NLRP3 (s B8 B 2R 1:2 000) |
cleaved-caspase-1 (Fii BE B 2 1:2 000) \IKK (H5 B HE R
1:1000) IxB(# B K 1:1 000) NF-kB p65 (i B
J91:1700) .GAPDH (#iBERE N 1:2 100) Pk fE4 °CF
BFE LR K B AR, 50 (FRRE N 1:4 400) 05 F
Je s A S A 50 A 7 J 0, SR FH AR 1 B S AR A A 7 i
52, L Image VRt A 2 R, LA S
N2 GAPDH K FE(H HU(E R 8 I A K .
2.6 FitEFHIE

K H SPSS 26.0 # {4 T SE 125 o0 b, Bdli L x £ s
Fon, Z A 8] LSRR 2y 225007, iE— 25 A ]
P HL 3R FH SNK-g K55 A 36 7K I a=0.05
3 HFHR
3.1 AEHEXEEKRFENEMNK S HIRNE

X HRAH BIAUZH KB R IKK OIS 4 KRB R +
TKK 06 20 R B LA LSRRk R (1.58 £0.14) |
(2.73+0.36) . (1.98+0.17) , (4.15+0.44) . (2.36 + 0.28)
N. 5B H , AR 2 K B T8 LR ALK ) 8
5 (P<0.05) ; SR AL, RERA KR FENLL
WLk 1 5 B R (P<<0.05) , IKK 34005 2H K BT 2 LA L
K7 E TR (P<0.05) ; 5 RERAAMLL, KEZRHKK
WAL R E ALK 35 T (P<<0.05) 5 5 TKK
PG LR L, K8 R AHTIKK 36 41K B3 LA LK g
AL (P<0.05),
3.2 KEEXFREMRFXRIME P RAEREFKERN
A1

556 BB 2 A EL AR Y 21 R BRI ¥ P IL-18 L IL-6 .
TNF-a /K-35 8 2 FH 5 (P<<0.05) 5 SECAUZ AR L, K
2220 K RIS Y IL-18 . IL-6 . TNF-a 7K - 35 5 35 A
(P<<0.05) , IKK #7724 K Bt 3 7 IL-18 . IL-6 . TNF-a
K B 2 TR (P<0.05) 5 5 KB R ML, KiER+
TKK 347 2H K BUIfL I o IL-18 \IL-6 . TNF-o 7K F- 34 i 3%
FHiE5 (P<<0.05) 5 5 IKK #0641 AH L, K R HIKK 30
ZH R BRUIMYE H IL-1B . IL-6 . TNF-a 7K V34 i 3B A (P <<
0.05), ZHRWFE1L,
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®1 BEAXRMBERRERFKELRR(xEs,n=14,

pg/mL)
413 I-18 IL-6 TNF-a
TR 104.15£13.28 195326 37244605
i 26753 £35.61° 01411125 129162172
Kz 1435742016 31274549 4851£866°
IKK #i%41 371094507 942541582 198.54+30.28°
KEEHKKEEA 2547143308 61.0248.13¢ 117.28+20,04°

a: SR BRALAILL, P<<0.053b: SEOMALMI L, P<0.055c: Sk # %
A, P<0.05;d: SIKKEGE LA, P<0.05,
3.3 KEZE IR AR IMNE SR ISR 20T
5t REZHAH Lb, #5230 21 K BRI 7 1 SOD | CAT 7K -
)18 R, MDA 7K I8 25 7R (P<<0.05) 5 S5
A, K R AU o SOD . CAT /K1) B T,
MDA 7K - 1 ZEREAK (P<<0.05) |, T TKK 507 20 K Bl 5
1 SOD . CAT 7K F-#4) I 2 F#AI% , MDA 7K F- i 2 T35 (P <<
0.05) 5 5 KA Lb , KB RHTKK S 4K Bt i
SOD ., CAT 7K -5 i} 2 BEAIX , MDA /K - 5 3 7t & (P<
0.05) ;5 IKK JG 41AH b, K8 R A+ATKK G 41K FRUL i
i1 SOD \CAT 7K-F- ¥4 I 2 751 , MDA 7K - i Z AR (P<
0.05), ZERWFEK2,
x2 BAARMBFDEUMHIEIRATEILE (x+5,

n=14)
4151 SOD/(U/mL) CAT/(UmL) MDA/(nmol/mL)
hipieci 27146£30.88 7394108 6021115
fiA] 14629+ 18.07 3264055 35161587
Kz 2450842655 6.25+0.94" 10254173
IKK i 9143 +11.02 2034027 5497£801°
K ZHKK G4 15825+ 17.18* 394068 3122469

a: SXHIRAAMIEL , P<<0.05;b: SHMLAM I, P<0.05;c: 5K H

AR, P<<0.05;d: SIKKEIH LA I, P<0.05,
34 KEZWNEBEARFEAHALRETUHIZN

X HRZH R B 5 P T LA A9 TR HED B 5% s B A
ZH R BB 0 L BT R o A A0 BRI 1, A 4 A
ANFRN 5 SRRV AH b, R B3R 2R B 75 P LR
A IR IS8 i IKK G AR BT E P AUZ R
i 248 L 0 R 0 5 K 3R HIKK S 4 S B A 4 K
R B U BRI 2L, S5 R ULIE 1.
35 KREHEIEE KR FEHLF NLRP3, cleaved-
caspase-1 & IKK/IkB/NF-xB {5 S 1B i E AR IZH =M

555 RECZH A B, A RS 20 K BT B 41 41 NLRP3,
cleaved-caspase-1.IKK , IkB . NF-kB p65 £ [ % ik /K F
¥ 2Tt 5 (P<<0.05) s SHREARVZHA L, R RA KT
BEHLUD PR I RIAKT E FEAR (P<<0.05) , IKK
WO R BB 4 20 Bk 8 I R R KO 3 T
(P<<0.05) ; 5 REZAAALL , K8 R HIKK BE 4 KR
T EHAL D LIRE A FRBKT T & (P<0.05);
5 IKK JG AR B, K38 R HIKK #5240 R BB i 4t
o E R PRI B E R (P<<0.05) . 25 LA
2,33,
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2 FBHAHAKRFEHLEH NLRP3, cleaved-caspase-1
R IKK/IxkB/NF-xB {5 518 % & B RiA Bk E

x3 BAKRFEHLEH NLRPS, cleaved-caspase-1
R IKK/IkB/NF-«BE S BB ERARIELR (x+

GAPDH

s,n=14)
@ NLRP3GAPD I conn  wpicaron oY
1IGAPDH GAPDH
hipie 0561007 062£006 0231003 0.62£006  032£0.06
fiA] 1572008 128+016*  061£008  LI4£015  063£008°
K 0741008 0712009 038£006" 0742009 0412008
IKK 4t 1945021 1732008 LO2£014° 1562018 096£0.15
KEZHKKEEA  1392006¢  LIST013 0522007 103£0.12¢  035+007*

a: 5XTHBAAM L, P<<0.05;b: SR AR, P<<0.05;c: 5K HE
ZHAH L, P<<0.05;d: SIKK#IE LA LL, P<0.05,

4 g

LAl i e SRR MR SRR AL
FE S R e UG S B B
IR SN ER D &2 37 e a7 S a =91 IV~ & 8
T B WUZ AR B N 2 = B e A, A 2L
I PR S A S 4RGE , AT DL E i 30 4 98 0 | Ak R
WA BT W WL 46 R T BT LPS 175 5+ 1) Ja% e 4k
FEN ARHFSESE R B, 50 IR L K BUR HE AR R A K
B F UL 2% LK 7 FfL R H IL-18 . IL-6 , TNF-a MDA
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AT I P E AL EE SOD L CAT K- FEAIC,
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KER TR DA BUNS , EA I R AE 4R
AR PR . Lai S T K B0, K ¥ K 0T LZEf# LPS
75 T BT 1 LA R AE FNZF 2k . Dai 56 BIFSY
B, KB ZE B 0E  PHi) NLRP3 98 i /A I 06 Sk U
TR JRNE S AN AR A A543 , LA A LPS 15 3 1) e i iE
NGOG . AP ZE R B, R R TG, K
BT B LAWK T REAIS , 75 - 18 LA ik 20 i i B 4
W% H4E - (IL-1B . IL-6 . TNF-a) 7K - FAR , Hi 48 Ak
N 346 bR (SOD , CAT) K- F i, X $ /s K 8 25 Al 3@ o
U S RE RN AR 7 95 % 7 B R R M L Y
EH . BEAEAFSY Bon , KE R HA — ik 5
PERIAE FE AR, (H 75 B 70 A i s A & 7
Az o ARWFSE PR R A 25 7 3/ ([Uh 60 mg/kg) H
RIS (A 7 ), B 3 AT I Rk et I
FER BB , 5 SE AN TR B2 B R o R B B
R TR ARSY o

IKK/IkB/NF-kB {55 5 [ 2 0 5% A E 1k 35 o 1)
D3 % , TkB FIINF-kB J& IKK (19 F U755 7, NLRP3
JIE/IMAIE e KA R G AL 43 . NLRP3 3 T
NF-«kB [ Fiif# , NF-kB #1% J5 1] 2 5 NLRP3 Fl caspase-1
AR, DT 5 TL-18 1 TL-18 B BRI , M2 7 48 i
A", Duan 25T & I, NF-kB 78 Bk 5L /N i
Al AU ek IR M NF-kB 26354 F) T 22 i s e
PER AR . Chen S8 BIFSE & 30, P NF-xB 1553
KT U NLRP3 JRAE /IMA I 16 0T LU ] 98 5 SR, ol 3%
B WA , R A SR G R = & . AHIFSE
iR NIR, A RER T I, KR 7541411 NLRP3,
cleaved-caspase-1 . IKK . IkB NF-kB p65 # [ 3¢ ik 7K - )
FAARR , 33X 4278 A8 2 nT ] IKK/IkB/NF-kB 15 518 #17%
£, B DA ) IKK/IkB/NF-« B {553 % M T e 2
NS R L NN E S B 4 INNE R 253
SN R AC R B VR I 2 — o S TEZ i, A it
7% K H pc DNA3.1-IKK 2 ORI TKK R 1 gy
B 455 & B, IKK 380 20K BT 5 4 2L B AR
AU 3R 8 A AR 78 2] R Ak 5 TSR FH K B R M
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