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R 14.5 d B B(P<<0.001) M JIG £ 1 (P<<0.05) . IR (P<0.0)BMR T X IRL . 52620/ IR 8.5 d 15 trNK 4l ifl 2%
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NF-kB signaling pathway impairs fetal growth in mice by regulating recruitment of uterine
trNK cells
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Abstract: Background The nuclear factor kappa-B (NF-kB) pathway is involved in regulating the expression of chemokines,
inflammatory cytokines and matrix metalloproteinases, and plays an important role in decidualization and embryo implantation.
Objective To investigate the effects of NF-kB activity on the growth of mouse and its possible mechanism. Methods Thirty-two
ICR mice were randomly divided into two groups, all of which underwent natural pregnancy. The experimental group received
intraperitoneal injections of NF-KB inhibitor dissolved in PBS from gestational days 5.5 to 7.5, while the control group received
intraperitoneal injections of the same volume of PBS during the same period. The conceptuses of the two groups were weighed at 8.5
days of gestation (n=10). On day 14.5 (n=6), the weight of offspring and placentas were weighed and placental efficiency (placenta
weight/fetal weight) was calculated. Immunohistochemistry was used to detect the effect of NF-«B inhibitor on the number of trNK
cells in the uterus of mice. Real time PCR was used to detect the expression of chemokines and cytokines related to NK cell
recruitment and differentiation in the decidua. Results NF- B inhibitor administration significantly reduced the weights of
implantation sites at gestation day 8.5 (P<<0.001), as well as fetal weight (P<<0.001), placental weight (P<<0.05), and placental
efficiency (P<<0.01) at gestation day 14.5. At gestation day 8.5, APDC-treated mice exhibited a significantly reduced density of
uterine trNK cells (proportion of immunopositive cells; P<<0.001). Furthermore, APDC treatment significantly decreased the
expression levels of decidual chemokines and cytokines (P<<0.05). Conclusion Inhibition of NF-«B activity can reduce the
expression of chemokines and cytokines in the decidua of mice, and then affect the recruitment and differentiation of uterine trNK
cells, resulting in growth restriction of offspring.

s B HE : 2024-08-20

HEEMAB : EEKARFFEIL S F5H (822717345 82071717)
F—1EHE . D%, MWit, E. Email: m312719512@163.com
BIS1EE . 20, W+, FEEM, Email: wangxh919@fmmu.edu.cn



R TR A R 2 B AR

Acad J Chin PLA Med Sch  Oct 2025, 46 (10)

https://xuebao.301hospital.com.cn 955

Keywords: NF-kB activity; uterine trNK cells; cytokines; chemokine; growth

Cited as: Ma R, Chen SHQ, Jin N, et al. NF-kB signaling pathway impairs fetal growth in mice by regulating recruitment of
uterine trNK cells[J]. Acad J Chin PLA Med Sch, 2025, 46(10): 954-959.

1986 4, 2 EH B} % % David Baltimore Fll
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HU16 HU8 JES 7 R AE MM /N, 5 IE
AR 1R, KH B8 00 AR, UBIE
FeFie 42 0.5 do LI TIEIRS.S5 ~7.5d%4T
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EE/REER),
1.5 SEALALFLERI/NRFE oNK AR
SEMSL

WL A% Z R EERE G, AWaEY R, Ak
VIR Iws . KA bt RAE 2 . IR o S T ) il
RELVRIr 701 BT P 5 P o S A g, i 5 P 9 s A
AR S A, T DBABEEZR (1 1 1200)%
HEIEE 60 min, BURBHARICHER DN R T/ERE R
Ji 5 15 min, DAB R T A, ARKPIEE A,
BB, AAEFIREE 8 min, Jish A RKih
PE10 min, FARFEYAR, BRI )G ARk
VEAR WS, VIR R LR P K, S
HPER I A
1.6 Real time PCR#& M F 5 trNK 4 i 55 SE 46 5%
L EFFBR & & K X A E F i mRNA Rix

Bt tR 8.5 dWi EZH 2L, KM Trizol IE4E UM ZH
Wi FRCRE A HP Y L RNA, ] takara J F% 5 i 55 &
(Cat#RR820, Lot#AKE1145A)#EATH 14, Hiz ™=
U B B HEATERAE . PSR . 37°C, 15 min;
85°C, 5s; 4°C, o, Real Time X WK% : 2xTB
Green Premix: 12.5pL, F3i#514 (10 pmol/L): 1 L,
TUEGI#(10 umol/L): 1 pL, #ikk: 2 uL, MAK
7K 2 25 pLo N R R L) GAPDH H N2,
ST,

1.7 Sit=EFE

K H Prism 8.0 4t 1143 B 554 X £l 2R 47 5% A
Koo THE B A IES oM R T + s 8w,
PIZH ] L AR I K 565 P<<0.05 8 22 5% H Gi 17

2 H#R

2.1 NF-xBiEHEXRRRMAEL B REEIER
/N AT DR 8.5 d 2248, WTUR 14.5 d IR IR
K FE R ATRE, PR RERCER. 45R 0
N, SPBSAAHIL, APDC 4/ EUIEYR 8.5 d if 2%
WE RPN, ZRAGITFE X (P<0.001). W%
2, 5 PBSAHA, APDC 4/ EUATEHR 14.5 d i

#& 1 Real-time PCR3|#
Tab.1 Primers used for real-time PCR

514 gl
Up:5'-CAACTGCATCCATATCGATGAC-3'

CXCLo Down:5'-GATTCCGGATTCAGACATCTCT-3'
CXCLLL Up:5'-GTAACGGCTGCGACAAAGTTGAAG-3'
Down:5-GAGGCGAGCTTGCTTGGATCTG-3'
CXCLI2 Up:5'-TGCATCAGTGACGGTAAACCA-3'
Down:5'-TTCTTCAGCCGTGCAACAATC-3'
CXCL14 Up:5'-GAAGATGGTTATCGTCACCACC-3'
Down:5'-CGTTCCAGGCATTGTACCACT-3'
CX3CLI Up:5'-ACGAAATGCGAAATCATGTGC-3'
Down:5'-CTGTGTCGTCTCCAGGACAA-3'
Up:5'-TTAAAAACCTGGATCGGAACCAA-3'
et Down:5'-GCATTAGCTTCAGATTTACGGGT-3'
115 Up:5-ACATCCATCTCGTGCTACTTGT-3'
Down:5'-GCCTCTGTTTTAGGGAGACCT-3'
L4 Up:5'-GAGCCTGCCCAACTTTTTGTG-3'
Down:5-TGTGTTGAAGAAAGGGCCAGT-3'
PLGF Up:5-TCTGCTGGGAACAACTCAACA-3'
Down:5'-GTGAGACACCTCATCAGGGTAT-3'
TGE-p Up:5-CTCCCGTGGCTTCTAGTGC-3'
Down:5'-GCCTTAGTTTGGACAGGATCTG -3'
GAPDH Up:5'-GGTGAAGGTCGGTGTGAACG-3'

Down:5'-CTCGCTCCTGGAAGATGGTG-3'

W, S EE MG MACREIR, ZRa51T
RN (P<0.05). W3,
R2 RANRZREENLER T +9)
Tab.2 Comparison of conceptus weights of the mice

between the two groups (¥ = s)

2051 PBS (n=10) APDC (n=10) 1 PiE
AL 14.00 + 2.00 14.00 + 1.67 0.000 1.000
ZugE iRy 272.83+10.03  223.47+10.03 4.763  <0.001

®3 FMARREEREEEFRENENER x +5)
Tab.3 Comparison of fetal weight, placental weight and
placental efficiency of the mice between the two groups (¥ = s)

2151 PBS (n=6) APDC (n=6) e P
wAEL 1250+£1.89 13.83+1.95  1.097  0.298

R ER(mg) 272.83+10.03 223.47+10.03 5101  0.001
G EEmg) 100.10£557  94.07+197 2284  0.046
FRAERCE (%) 2.73+0.19 237+0.08 3922  0.003

2.2 HPHINF-xBiE X F 5 trNK R 220

i PAS YL (0 F DBA BE4E 2 s i 4k 4
AR, 4307 T H NF-xB # il 57 (APDC) 5 /1N BT iR
8.5 d LRI 7~y trNK £ L 74 25 85 S 44 4 il
AR R L)) 5T, 5 PBSAIAHLL,
APDC ZH/)NRAE IR UR 8.5 d 5L i g st r i) 285 5 A A1
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Fig. 1 Comparison of the density of uterine trNK cells at 8.5 days

of pregnancy

2.3 HDHI NF-xB &M F 5 trNK 208 53 i Th e B
=AU

K Real time PCR 7 A X} /)y 58 i 2H 41
Ak A7 A 40 i P T B9 mRNA 2 35 7K S SR A6
gEIL IR, S5 PBSAAILL, APDC ZH/)N U4 21
& 1k F CXCLI1, CXCL12, CXCLI14,
CX3CL1., CCL2 RBKFRML, EZFARIT¥E
X (P<0.05), S5 PBSAIAHIL, APDC 4/)N LMt A4
Mo R T 235K IL-15, IL-24. PLGF Hl TGF-p
FBKFFEAML, 27045128 L (P<0.05),
W34,
3 itig

JVR I RS T 5 PN BRS04 1
iE SV, 1 NF-«B S ixX — 2 B2 1 4% 0 i 5 5
REAEWFIEIESS, S NF-kB 23 23R /N B IG & JK
FEHIHE R 7 2 O H 2 SR, NF-«xB7E
ERIG, MR GEARK LB AR, Ha
FHILH AN B . AR AL PR G IE T NF-xB
XTRIG RAATE ) B, WA, HIRE

F4 WANRBEEEEF BEEFRIZKE
LbEE (x + 5)
Tab.4 Comparison of chemokine and cytokine levels of

the mice between the two groups (¥ = s)

[EESERTES] PBS APDC HE Py
CXCL10 1.15£026  0.74+0.23 2.037 0.088
CXCLI11 1284029  0.67+0.30 2.554 0.043
CXCL12 136 £0.09  0.87+0.02 9.865 0.000
CXCL14  1.07+0.04 0.87+0.12 2.888 0.028
CX3CL1 124+023  0.57+0.05 4.943 0.003
CCL2 1.58+£0.45  0.80+0.21 2.729 0.034
IL-15 2.10£022  1.06+0.17 6.549 0.001
IL-24 1.12£029  0.65+0.09 2.705 0.035
PLGF 1.01£0.16  0.55+0.02 4.976 0.003
TGF-B 131+£031  0.86+0.06 2.491 0.047

7 T NF-xB 3 [ 38 2 52 0 5 ooNK 40 i 1) 2%
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PRI NK 4 Ay 3T B 20k 440 i 14 7 £k R ]
A 3o 1230 B A TL-12, FETT T cNK 40 iEte, 78
A BRI, O P BRTE W R AL B IR R A A B
Begs lo A NF-xkB A1 B RAE N, 1238 4T ESCs
(1) Bk BTk K IR B A A ZE . R R,
NF-kB {f AL 23 BH A5 ESCs By B B Ab 0T,
S FENIRREA RIS, ok, BRSNS & B,
1% DSCs [ NF-xB {5 % 7] i 2 1 CXCL10 5
CXCL11 45k iy ik, I 1 5 L% A1 Ja o
cNK 40 i (i kafb g 71100, BRE, FR AT NF-xB
YRR, WS NK 4S54 F1 oA SC
Ak R T N B R i ek AR A T TR, 25 5R
BRI NF-xB G S, HTE S NK iS4
Gy A6 & kA 1k PR 7 4 B 7 1) 6 2R 7K OF- 37 3
WEW . SR, LRI 24T T E IR
RHNIASE , NF-xB 755 PR B B erNK 20 i i) i
EAER M A ik, ARWF5ELEM ] NF-«B 1%
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i b, AR FH/NEEAR, #8578 T NF-«B
5Tl B ARG R B T G E A . SRR
ST E aNK BRI SR AR 7R E T
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X — R IA ) B R i ST e g SO B T 4 1Y
RO HL, R B AN B R A2 R ™ . R L
A K Z BRAE NN KA IR 09 PR AR S T 5 A
HI0 ) 8 5 NF-wB 3l 5 DA 0 78 R il e iR 2
R AT R R T TR OC A= 5 B 4 ) VR R SR s . F
— 2 B FORE A SRR AS v 50 UE 3258 B Y T e
e X — ML N FERIA T ) R R 4k,
LN R AT YRS JR i g% T P At LK
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