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HE): #HPlFurin, TGF-B2. TNF-a=FH FEBBEM=HRFHREKIGRE L. FHik: MAREH
A 3045 EFE B I =47 A\ L= R A R (SRR A, 528 6~10/8)F304| % EIRIT N TR =1
IEIRALS (IR, ZH6~10/F)F Furin. TGF-B2. TNF-a=FHEFHRREHER, RAHARMEEN=
MRERFEARARFIRIE. FR: 1) BHAARETEHMRT, FurinRIXALLTHEER (P> 0.05); 1T
TGF-B2. TNF-afiff Hl FEEBHWM AR F R EAR R T EFERAR, ZRFE LR L(P <0.05).
2) WA Ak R4S, Furin, TGF-p2. TNF-a=fEFHERE, =MEFERER=HSA
HmRAHERTFERERAS, ZRESHT%EXN(P <0.05). 3) FEBEHS G, FurinfEBERA=HSA
FRREAERTIEFERAS, ZRELITHB (P < 0.05); TGF-B2. TNF-afFE FIEIEH IE
RARFHRZHERTHERER™, EREFHRITEZEN(P<0.05). £#: Furin. TGF-B2. TNF-a=#
HFEBBERSEHATAREERRE, TRERBEAN. &3 EL IR S EHEF. SR ™
HEFREEEEA.
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Abstract

Objective: To investigate the expression and clinical significance of Furin, transforming growth
factor-32 (TGF-B2) and tumor necrosis factor alpha (TNF-a) in missed abortion. Methods: Immu-
nohistochemical method was used to detect the staining of furin, TGF-2 and TNF-a in 30 cases of
missed abortion (experimental group) and 30 cases of normal pregnancy (control group, gesta-
tional week less than 10 weeks). H-score was used to evaluate the expression of three factors in
different tissues. Results: 1) There was no statistically significant difference in the expression of
furin between the two groups of cytotrophoblast cells, while the expression of TNF-a and TGF-f2
in the experimental group was significantly higher than that in the control group, with statistically
significant differences. 2) Furin, TGF-B2 and TNF-a were highly expressed in two groups of syncy-
tiotrophoblast, the expression of three factors in missed abortion tissue was significantly higher
than that in normal pregnancy tissue, the difference was statistically significant. 3) There was no
significant difference in the expression of furin in decidual tissues between the two groups, while
the expression of TNF-a and TGF-B2 in normal pregnancy tissues was significantly higher than that
in missed abortion tissues, the difference was statistically significant. Conclusion: The different
expression degrees of furin, TGF-B2 and TNF-a may play an important role in embryo implantation,
initiation of decidualization, suppression of immune rejection of embryo and inhibition of abor-
tion.
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1. Hl

F& B AL~ (Missed abortion, MA)SE 18 IR IR B R JLAE T E 3 B 76 B fis A J2ish E ARFEH o IR 4E Sk MA R4
HE EIHES, FIERRIEYR 10~14 R 1R A 2205 20% [1]. B TR K ER R F 228 H
W= RIS WIRIRTT , ERXS T AR ARG B U= T BE I SR R S ML L2 o

35 bk 2 (1 B (Furin) J& T 11 25 (1 % 1L i (Proprotein convertases, PC)%% ik 1 85 — AN fff 5 B R 57
TGF-p2. TNF-a & Furin fH5HEH, =FAEMMGICHZ RIS h K EEEEH . PR RULE
WEHG KRB 5 7.5 K ik ZEAAMIE E 5] DU ) Furin 234 [2]. Kim W. [3]%5 A K3, Furin 3£ 5 4 &
MR NRATE Z MR B ohbE, BAMRRESEH, % 10.5~11.5 REKAEMBIET: . T IR+ ik
TN R EEICE, R AT T 5 UZ (S IR 2 R R 2 S I e R &R . B AL R B
b A= KK 7 (Transforming growth factor-p, TGF-B)E % (TGF-B1, TGF-p2, TGF-B3) & L T i BF A, 1F
BEFFMMAR 28 R b R A B AR . TGR-BI AT LB I 4% Thl/Th2 ZY 20 i DA 1~ 1~ 167 7= A8 0 1) 32
T A B P A2 28 DA % G B A FH R A RF BEG 31 1) S B B2 ARAS , BHLLE VR G B BRAAHE R 51 R iR

il
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F=[4]: TGF-B3 HA Bl 281 LK IE & U IR 4% B W 77 /= A M SRk (R i (R, AR IR Uk & TR T
AR ZRIH[5], 1A K TGF-B2 1ELE YR L f A 58 SCERA IR . Jovanovi [6]58 A B 5L KB TGF-B2 W] Rt
I N AR Z A S SR AR AT, W 0 TV R B P P 7 (PAL SR R R F . R ER
BEIEF-a (Tumor Necrosis Factor, TNF-a) & i S k% 5 41 i 23 94 1 — 2R 2 BR R I8 7, T 9 4IE 5K
TNF-a Al JE i e WU R AR IR AR R I 2 M e S DhRe . SRR BL SRR, AR = 1% R
Bt TNF-a RIAW R R, H N EZARERE TNF-a B 7#iE, LR~ R0 8 FE7]. HEE%
Furin & HAHCE A TGF-B2. TNF-a 78 A 2 5 AT IR 41 23 b i 380k K AL O 0F 7 G R . A7
B £ HT Furine TGF-B2 & TNF-a 7£ A S BURSE IR v R 2H 2R 3R08 B Ak %y, BRTHE B3 It 7= vT RE IR K
WHLEL, LU 26 R .

2. ERE A
2.1. &R

2.1.1. FFERE
JEHY 2018.01~2019.01 MR T & i i J L= R B AT N L r= B3 60 BN, A seibH N i =
30 5], X HEAE N IEH AL gR 30 H.

2.1.2. LIS (PR BN EirE

1) WIS ML B-hCG. Z i S 360 45 W SR B AR ARSI (RN A HR . & o] IS AL 70 58,
B LR R O

2) {EBt )G 240 10 N AT — R B B RS B

TR UT URAE BRI 72 (AR 75 2 WA U I HE R BB S i RIAE B SRS I (R IRFE R =67
LR ILR(2020 4F)) VPHIbRAE: 1) AR ERORIGE > 7 mm, ELOEMNS: 2) EENAETIER
>25mm, HEMRFEHM. 3) BEARE NI, 14 KUK IGO0, 4) 5 i & Loe
W, 11 KPR OE/S).

2.1.3. MERLE(E BHEIRE) N IEARAE

DAIRHZ IS 42 6~10 Ji; M B-hCG. ZEHAEAS I 45 RSCFF B WIEIRIZ W, IR A IER: BN
WM 2, B AR SO E S

2)ERAT N LI Ao
2.1.4. HBRFRE

1) GIFAETEEAPDAE BRSO BN REM 52 N T A H AR -

2) DRI B R AT IE R

3) IKGLE RN [ v B (U TORCH i #) 55 8 4

4) LW LIRS U YR TR A N A R

5) A Bl B AR T BORIE O S 22 IR SR YR AR

22. A&

1) AP AL IER A B 2230 Furine TGF-P2. TNF-a fIZ8ik #4844kl 75 & v B 5 IR k47
SEUG . MibEKAL: 7E pH 6.0 MR R FR INFAE 95°C 15 min B E HiJE, PBS Gyt 2 ¥k 3%id
FAE 37 E 30 0%, PBS MRVE 1 BN VRTERS: 10%1L EIyE =R E 1 /NNURE M i3t
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AWE R, PBS WYL 3 N Pi=IRME 1 /N, PBS WPk 3 ¥k DAB &E{f 5~10 7> #f PBS i 10
OyBhs BAKERG 1 e, HRKMEE 15 48 BAKGEE M IRE AL Bk . U R B KA
PUEBE., b, S, Y. %R ES 3.

2) SEHAIE MR PH PR A L R AN G R B oy BTG, BE 2B TEE . KA H-score W4k,
H-score = X(pi x i), X pi R HEAMEE SV A R T 4= R E b, JEEI 0%~100%; i 1%
REEMOME, 0 (L& M), 1aERIEA), 20050), 30FHEE), Bk H-score f15E A 0~300,
LA A7 B R W {8 (cut-off values), TEFHZBH MR IAFEEE &0 WA mRiad > ik, KEE4 <
I #[16].

2.3. GiitEFEAbTE

AR FE A T K B B K B SPSS 20.0 AR BHAT S FE AN 04T o THECE R LT 20 R (%) R, 4
6] LR 2 #556, P < 0.05 AZERA SR .

24. BER

Table 1. Expression of Furin, TGF-B2 and TNF-a in missed abortion tissue and normal pregnancy tissue (H-score) [16]
F= 1. Furiny TGF-B2. TNF-a EFZEFE B M A F IE BT IRB LA FRIKE R (H-1T4Y) [16]

%BE
5
EBTER YR
Furin

IEH AR 79.50 + 4.52*% 12.51+0.56 119.75 + 3.71*
TR 310.67 + 4.22% 14.46 £2.12 201.25 +5.72*
TGF-p2
IEH YR 56.24 + 4.02* 12.35 + 2.46* 29143 +5.47*
&R 195 + 8.96* 21.38 + 3.46* 176.34 + 6.47*

TNF-a
IEH AR 150.33 + 3.26* 14.25 + 3.24* 232.47 + 3.45*
TR 304.00 + 8.64* 52.41 +5.62* 146.35 + 5.31*

Hr, *{%£ P<0.05.

Furin TEBLIRAL 2L (2R IE, FERR M~ B T IE W i IR A (FE Rt =41 201.25 £ 5.72, 1EH ihg
41 119.75 + 3.71) E FH Guit %5 X (P < 0.05); MELERIAMETRZEH, Furin 7EF8 87 2H SR IE 4
YRR [ Rk Fe AR — S (FE B IR 774 14.46 £ 2.12, IEW YR 12.51 £ 0.56); 7ERTBIH S EH M2
W, Furin ZEFERH R AR 1 RIEH B T IE W HA(FE R 741 310.67 + 4.22, 1EW TR 79.50 +
452), ZRAGZIEE (P <0.05) (% 1),

TGF-p2 fEWE L LR i3RIk, 1B IR B = T RS R Rt P 4L (IE % W R4 291.43 +5.47, FEHE L
7720 176.34 + 6.47) 2 7 Giih 245 (P < 0.05); MTELLEMAMMREETIZEMEREETRIZE, TGF-B2 TEFRE it
PR FRIE B m T IEREIRALY, ZRIE R EE (R EREE =4 21.38 £ 3.46, 1E%H
UEURZ 12.35 + 2.46; S REETRZFER =4 195 £ 8.96, 1EH IF4R4 56.24 + 4.02).

TNF-o fEBRA 2 () RIE, IEW IR B & TR = L (QE % i gR 4 291.43 £ 5.47, &
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E0RE %

PR 176.34 + 6.47T) EF A il 242 X (P < 0.05); M{ELKE Iz 7% )2 F A1k 7% )2, TNF-o fERE B
PR R E & T IEF EIRAN, 278052 (AR B 41 52.41 £5.62, 1B
UFURYL 14.25 + 3.24; SREETE ERE B P74H 304.00 + 8.64, 1E 7 i iR4 150.33 + 3.26).

A: IEFIEIRBURAR; B: HER-BIRER; C. EWERREBHN; D: HEHERHEAN

Figure 1. Expression of Furin protein in missed abortion tissue and normal pregnancy tissue (x200)

1. Furin ERAEREER K EBITIRE LA FEYFRIA(x200)

TEWRZH LR, Furin R ATEREH R4 21(B,D)H FRIE & T 1IEH i gRHZU(A,C). TELRE 4N
FEEY, RBERSSMIEE ERASA G Furin BAXEEAR —S(C,D). HERTHEIEMMEETEE T, fEH
e Furin B A RIE I E & T IEH S IRAZ(C,D), WK 1.

A: IEWIEIRBUBAZ; B: FERAMBRAL, C: IEWILIRATBHL: D: BB ATHUN

Figure 2. Expression of TGF-B2 in missed abortion tissue and normal pregnancy tissue (x200)
2. TGF-B2 7EFE BRI /= R IE F S IR 4H LR 1 9 2R3 (% 200)

TEWLREZH A, TGF-B2 18 IEH AR Zh Y 3R 0A = TS B~ H4U(AB) . MI=, TESRE M40 %
FREMEREFRZMM, TGF-p2 AEREHE I AR RIS & T IEH L R4AZ(C,D), WK 2.

TEWIREZH 2, TNF-a 7E 1 i JRH P 3 & TR B~ HE (A B) . MR, TELREHLNI4HH
WFREREARE IR 2, TNF-a AERE I~ A b R IE W T 15 I gR4L43(C,D), WK 3.
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FReE %
4, D: R ABHH
Figure 3. Expression of TNF-a in missed abortion tissue and normal pregnancy tissue (x200)
3. TNF-a ZEFE B 7= B IE B 4T 8k 2A 2R 1 49 3R% (¥ 200)
3. g

YRR N R 2T SO BRE AR A v LR, HUARTEAE 2 ENLH SR YE R IR R

b 5 LA A0 S0 R SRR A WA PRI T o 40 R 2 P 8 A i A R e e 98 A B A R
WK —HNDFEE, AT PR R R RN R AL W A L AR R R A R . 4 i A
FAEN—RBG T Z A E BN 2 IR R AR, 8 R T O S W B S5 Ak, S B
TR WG E MRS R IR R A5 5 4 AL B F2 (7] R R BE K7 (Tumor necrosis factor,
TNR)E THME T2 —, FEGFWRMEE. —Fh i/ E A=A TNF-a; o5 —F0 /2 B EBOK 4
J P A R R EE K TNF-B, % B H RS2 AR R AR im PR [8). TR, A IR FE rh B4 IR
JiG e [F P70 SR 1 f 22 I 52 R 98 R R B 228 WO A2 3R P G e i 52 3 S IR (R 25 Ry o I
BN FBENG 2 8] A8 e (1) B AL, R IRIA R BOREE A FRIER . & RIRREATRE,
Wi FE 210 i 0 2 P IR T 30 TGF-B. TNF-a. LIF. CSF 45%%, X S i (K] 1 JAH 96 8 (A T 2 4% 11
WM 4, RIEE IR AR A Ko RN . R REIR T S e SO . BH ik REAAHE
SRR 2 A A B R [9] . ARHIF FEad It G e ZH AL VARG 30 5178 B AL 7= 1 4 B 30 M9 I R AF URH 48 E
S TGF-B2. TNF-a K FHAHCE A Furin [93RIE KA, PRIC = Fh DK 778 B U= A AL Hh ]
e R BRI R ISR 3

Furin & 72 [ %% (L (Proprotein convertases,PC) G & 2 —, T 2 AT WAL . Furin
Rz, ARBIR A EE R . AN AR R AR IR T R s AR LR 4R R I A B PR IR T AR,
RAIEZ R FERN[2]. B FRIAEMIG R B 10.5~11 K, Furin A[i5] TGF-p1. BMP5 1 BMP7
SRR R AR O K E[10]. Furin @& 20A AT E0E F R UK TGF-BL, ik B REZH A Bl 734k o
Furin 4 iR/ N, AT ISR BRI RBERLA M SRS BRI AT Bk O ARG A &6 fE. TR EAR
ML MEARGELZFERIE, EZRI0T[11]. HAh, KA ERUR/ N BG R A Furin 2, 4 S ECE AR
ARG R & R E kG, I HR IR B 4 2k [12], #27r Furin 8 R IARERG & & U R IR RS AR 0 %
TG RE R R IE 7B . A SCRRIRIE, Furin TR T 40724 TGF-B Sk4ERr s fa s
A GPEIN 2, HHES A T 402 K05 S S T 4hBh a0 i n) P4, i 4 B vkgn i b ok 4%
PLARINGE[13]. FRATHFFURIL, Furin 7ERE R~ AU MR IE I B 5 T 1B B R 4, X FsaA g o
WP E G W ARG ARG LT E PRI E N B, ZER AR R MAEEEFRZEH Furin
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TEFE R FIEH AP RIS A8, ZRLHEE . FAHER, FAFEN: Furin SRE RS
SRR TH e e AR S R0 S e it 52 & AR 2L, b semn 7 AR IR IR IE RN . 222 IR .

Nk B ARG B R A T REALH, FRATALI TR FIH R TGF-p2 MRIE. AP, TGF-B
FEHTE AR LA, EEURIE R A A Rk, R R R ORI E B —
FhafM R F[14]. TR, AR TNF-o 545 R i1 I ARIER 2, 16 K TGF-B, Juil& TGF-p2
FEAE AR R O R TR iRIE S D . RIS TGF-B fERA LA R B i b R I E B e, &
SR T E A, ARG AORE N 55 [14] . TGF-B 7ERHATE N AL R o 40 T 3h A PR, HaRIA
KBS S A2 AN I FR . Simpon [15]55 A ARE 7 W8 A5 4 it [ R0 20 i 4 ML 85 30 ok Ja) Bl -z ) 1)
TNF-B2 HIZRiL, FHAEAHALHIBEANL . 24%5 T SB431542 —Ff TGF FIAMHIF 5, A 2]t itk pd >
29 T7%, $En TNF-B2 TEUE YR I d B A0 AN A 251 Uy T R # 4 E BEAE I [15].  FRAT TR 58 &K I TGF-B2 1EIE
AR R SIS 1) R IA = T RE R RS, BATHEI X P L PT REH TN L IR AR AR 4N i
FH (10 5 Ik £ 40 L s A R P A4 R M I SR, MR AMB AN HERR TF 5 U AR 2H 2 Hh 3 43 IX S8R iR A7 P AR
512 R A AL BSOS 51 TGF-B2 S e it . AW 7ikiE, TGF-p FIRAEMG AL R EH L 10 #i
A= M TGF-B1 @K PSR 1R AE B VIR iafih TGF-B3, 5 KA TN aTiI[16]. Ball [14]
SR T R BUE R AR AR = S ) A AR TR A TGR-B2 RIAIG N, X WIRATHIHT 7845 Al —
B AT TR AL LB R A MR TR Z AN S AR TR IZ A, TGR-B2 ERE B A R T
IEFIRA L. FEAIREREETEZA M TGF-B2 4% JF e 5 i i & —%4(195 + 8.96), #E/nFA] TGF-p2
AR S 5 REE R R~ H BRI FE, FERR~HE TGF-B2 miaRIA T AE S 5 Il = A B ik
HEHEH B AR

W R I TNF-o B AT Z AR E#5E MR ER, JE20a. IE% B2 a2 iig b
TNF & SARME/KT, B 22 R I 2k KA B0, = BN 75 40 MR N 5 Wt B fry i 2 v
B FEFL7]. fEMAGREARS, TNF-o F2AH0HI40H 28 S RIPE R, 350 T Ik 40 M o 40 i 251
YER, RO A: Thl RGeS, RINGRBERNG . WINPT, TNF-o i R IE AR T 4 R4k
FE[L7]o BhRse R E AN TNF-o 1T 5182 % A IEAL H AN~ [18]. A 7t S 4 20%~73%H]
B BRI B R S ) TNF-a [19]. 3 SCRRIRIE 1 740 TNF-o [R50 2 LL—Fh B 70 i 1)
5 IAE 57 2 0B 1 A6 KRN A0 2 R R 41 FH ([ 207« TNIF 326 IR 78 S 1 324 57 40 i o8 1 4 i b o 308
FAERG BT B A Ao FE R B AR 22 e # [21] . BRATVAHF FE AR R B T AR sk, fEBIIRAA 2, TNF-a
TEIE R IR IRA L iRk TR R~ 14 M I, TR R B A L AN IR 577 2 A& R 7 2 4, TNF-a
TEFE R = HE R ) RB S & T IR W IR . AT AL RITR, 751 R yRA IR B i = 2 210
Y M TR 7 TNF-a A RERIIZRIE, FATWNE AT TNF-a RiA &R = hRER — Mr& . BRI
P A LR R A R0 S SR S SR, FRATHE RS B R e AT R AR IR . VRS A R IR
PR 51 & TNF-o 5% 35, JCHEBEIAAS B T TNF-o 280800, i S F5 4 i 53 s 88 T3S 5 4 P R
+, W TGF-B. PGE2. Fg12 %65, ZFhaufuR 3L RI1EH 5 R IGEETR 2 IS MARTE R, ISR B
FEA ML ARG R TG, R BN IEE K E .

4. &g
M2, TEMFURA AR WS, BEFR A M2 IR Furine TGF-B2. TNF-a NAEFEEEMIRIE, —MH

TAEREYRA RN BOAAEA R EY AR, R R R AN T sk (A e FL AR ] — R 7 e 3Rk )
A RSB A
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E&WmE

R BARRH R B ITH (U H %% 5. ZR2015HMO35).
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