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BFERARFETHMBER/AETARER L. 2 5%A;2. A EFA.,) &A% 523000

W OE.BH S EBEEEESBAEE T (GCSF) AKERBEREE(HCG) ., &l M f % (PRP)
SR AA K M E IR B R RSN H o, FiE R 2021 F 6 A F 2023 F 12 Az &6 80 )
B FPAL K I EAT R GRIE TG A M B F AR R AT £ 4 B F Ak 5 A T B4 G-CSF 4, HCG 4 Ao
PRP 41,4 20 %), st BAR#FTHEHREZ. L2 3WHEEHE 5 M A GCSF.HCG # PRP, Wik 4 4564
M T8 IR R AR R % (EDV) O 4 B4R (PSV) T A3 (RD ], F & Aok o & dedk
2B (TR = & RS AR F F eIk & e R4k %), 4k G-CSF 41 . HCG 44= PRP 474 77 47 /& & 2 e
A& (IL)-2,F#K -y (IFN-v) [ IL-4  IL-10 K -F, &R FE B4 )5, G-CSF 4, HCG 44 PRP 4 EDV,
PSV.RIA&F 220, £ F 3 A % it 5 & L (P<0.05), PRP 21 EDV.PSV.RI 1&F G-CSF 4 . HCG 4, £ %
HH % FEL(P<<0.05), EBEBHIE.GCSF 4 HCG A4 PRP AT T R IE i A 4 1A+ 1A sk
BT AR, 2R AT FEL(P<0.05),PRPAF TR SR [ B+ B4 & F G-CSF 4, HCG
Y, EFH A% FENL(P<<0.05), G-CSF 21 HCG 2414 PRP A= M6 % R 5 B8tk & 6 Rk %5 T
TR, 2R %t FESNL(P<0.05), PRP BRI & R F 4k F 6 A4k F & T G-CSF 4, HCG
W, EFH A % FEL(P<0.05), #9%J5 G-CSF 28 . HCG 4= PRP 28 1L-2 IFN-y K -F4& F 74 77 97 . 114,
IL-10 K& FEF. 2FHAL%TFEL(P<0.05), &it THE#E GCSF.HCG.PRP &% &R A A #
AMEEHTREEZGTETDRLARGBLZEBERAE FSBRE BREKRE . AEEZW AR
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Abstract:Objective To analyze the effect of intrauterine infusion of granulocyte stimulating factor (G-
CSF) ,human chorionic gonadotropin (HCG) and platelet-rich plasma (PRP) on the pregnancy outcome and
immune status of patients with repeated implantation failure. Methods Eighty patients with repeated implan-
tation failure who were admitted to the hospital from June 2021 to December 2023 and planned to undergo fro-
zen-thawed embryo transfer were selected as the research objects. According to the random number table
method, they were divided into control group,G-CSF group, HCG group and PRP group,with 20 cases in each
group. The control group was not perfused,and the other three groups were perfused with G-CSF, HCG and
PRP respectively. The uterine artery blood flow [ peak diastolic velocity (EDV) ,peak systolic velocity (PSV),
resistance index (RD ], endometrial blood flow classification, pregnancy outcomes (early abortion rate,embryo
implantation rate,ongoing pregnancy rate,clinical pregnancy rate) were compared among the four groups. The
levels of interleukin (IL)-2,interferon-y (IFN-Y),IL-4 and IL-10 before and after treatment in G-CSF group,
HCG group and PRP group were compared. Results After embryo transfer, EDV, PSV and RI in G-CSF

x HEWB. AALETTS LRI H(20211800905871) ;) R4 A 221 A R EE B BHIF £ JB 3 4 %135 H (K201912) .
EEE A R B 2, BEHN, FTENFERRG TN, & BEEE,E-mail:gdzhangzhao@163. com,



e 2124 - A E ¥ 5 R 2025 4 8 Al % 22 %% 15 #1  Lab Med Clin, August 2025, Vol. 22,No. 15

group, HCG group and PRP group were lower than those in control group,and the differences were statistical-
ly significant (P <C0. 05). The EDV,PSV and RI in PRP group were lower than those in G-CSF group and
HCG group,and the differences were statistically significant (P <C0. 05). After embryo transfer, the propor-
tion of endometrial blood flow type I + 1l in G-CSF group, HCG group and PRP group was higher than that
in control group,and the difference was statistically significant (P <C0. 05). The proportion of endometrial
blood flow type I + Il in PRP group was higher than that in G-CSF group and HCG group,and the differ-
ence was statistically significant (P<C0. 05). The embryo implantation rate,ongoing pregnancy rate and clini-
cal pregnancy rate in G-CSF group, HCG group and PRP group were higher than those in control group,and
the differences were statistically significant (P <C0. 05). The embryo implantation rate, ongoing pregnancy
rate,and clinical pregnancy rate in PRP group were significantly higher than those in G-CSF group and HCG
group.and the differences were statistically significant (P <C0. 05). After treatment, the levels of 1I.-2 and
IFN-Y in G-CSF group, HCG group and PRP group were lower than those before treatment,and the levels of
11.-4 and I1.-10 were higher than those before treatment,and the differences were statistically significant (P <<
0. 05). Conclusion Intrauterine infusion of G-CSF,HCG and PRP can improve the uterine artery blood flow,
embryo implantation rate,ongoing pregnancy rate,clinical pregnancy rate and immune status of patients with
recurrent implantation failure,and the pregnancy outcome of intrauterine infusion of PRP is better than that of
G-CSF and HCG infusion.
Key words:intrauterine perfusion; granulocyte stimulating factor; human chorionic gonadotropin;

platelet-rich plasma; repeated implant failure; pregnancy outcome; immune status

TR AN AE-IRRE RS A 2 I R _EH THAIF A ZURE M R 75 PR (WK 52 D T ik 38 B 3 I AR AR 45 )R
WGBS AR R R WG RS Rkl 2 0%, EJ B A R X T s &2 R 2 T RR 3 15 R b 25
A 10X AG B EZ KT AED AR 7B EREETA P00 I AR B 5T T e i
PR R R R I R SRR T SZ . G-CSFLHCG . PRP I 2 42 Fft A 2 AR 35 4 R 245 Jm) %
TEH WA ZEERD FEWH T BB AR R, GEeRENEN, HMRENT.

AL 7 PR IE IR IR R A 45 R ATl s s e R 1 BRS Ak

WX ERT ATk % R IR A R I R B | 11 — okl H 2021 4F 6 A & 2023 4 12 AR
BERG N BE A E S SRR BeIA iy 80 il 2 & oAl 2 8L ik 4T 1k il IR i B i i
B AR A T RS YR T EE R 4, de R LA 3605 2 o IR L G-
ENEL, AT 3E ERT p ik L E A A5/ Be/E CSF 41 .HCG 4151 PRP 41.4% 20 fil. 99 AARUE. (1)
] A (9 00 A5, W N T R E R R WO BIRIT B GTI=3 R H s TR G R IR B AT R R T AT R
Sl ORLA B (G-CSF) % NK 41 s B A (D4EIR<<40 %5 OB =T 75K B A B HL BTG
WIAVER, /T Lo ERT. AR £, & B#EE G- WOWPEATIRINZAS-IRIE A (5 Il AR A IE W . T
CSF A Tk 3% E ARk W s W R &5 R . NIERUESIER . HERARME . (DA I SR HLE B 1E
A EBREREE (HCG BRMERRE RO LE  WIERK O aERER OHHO0MESERGEHK
B AE R R A A B G R IR S TG B SR AN M A T s (D A N R G e 4 R B R s (5) ANRB LA
A, A WEIE R E T HCG WIS R R W™ RIS A (O R M55 . 44— BRI,
BHEWEIRE RS . &m0 (PRPY 2l it 4 2R WIS EE X (P >0.05), HA A o, LE
WM B O A5 B 1Y, T 4F S HOZ W b T A 40k, 1, AP EAR B H % B St (KYKT2021-070) ,
A SR NS L B A B A A K TR k. TS S E S BRI ES.

x1 4 H—REEREE (7 +5)

5 ) ANHt K 22 WNLS/ T E R R A 5 48 5K RIS R
ZH 7 n 3

’ () o (em) (kg/m?®) (mU/mL)
G-CSF 4 20 30,3244, 67 5.1941. 51 4.5240. 68 9.4741.65 22.51£2.32 7.23%1.39
HCG 4 20 30.74£5.13 5.3441. 62 1,860, 62 9.7141. 83 22,6242, 38 7.30%1.27

PRP 4 20 31.0644.85 5.2541.57 4.6440.74 9.6241.69 22.4942.41 7.5841.42
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N2 2 IR % BN R R A 5 48 5K 07 I 38 22
- i ) Vi ?T K 22 WIS/ FE MR DI§ s TR H R
(4F) (cm) (kg/m%) (mU/mL)
popiickicl 20 30. 2845. 06 5.2141.59 4.76+0.65 9.5641.77 22.6842. 29 7.46+1.38
F 0.113 0.036 0.955 0.068 0.029 0.245
P 0.952 0.991 0.418 0.977 0.993 0.865
1.2 ¥ I FENENS, FENEA LRGESEMRTF 1/2 8
.21 FENEFERS HELHWEEE. A48 0E RABED &SN MR E S X g, FE NIRRT

10 d B MEI OP 3 & B A5 0L, 24 B0 i e K42 =16 mm
At o B W0 RR R 2 B (P L E U (B, | A AR AR
Z(LH) K.Y E, >549 pmol/L,LH ik F| & (H .
PR BE =7 mom W, JUL PR 3 5 2 02 P 36 I Vi 2k ol
2547 BR S F . H44020673,2 000 TU/320) 5 3 i
SHEDN ARG AETE S S A 2 KT IR 1 S R G YL
A3 41 25 B0 A7 BR A B, H33020828,1 mL : 20 mg) »
RERES 40 mg, ASAMERE . HEEER A
2245 3 RIFHE TR AME SR 10~14 d, 24 Py 5 )5 =8
mm B, 546 {8 B AR AL PR 56 7% A6 N IR (40 mg) s
HApEsTR L.,

1.2.2 HEFZYMESR GCSFAH.THHEHAN G-
CSF (55 & i 25 4 FR 23 7], S19990049, 100 pg : 0. 6
ml) 1.0 mL, HCG 41.{F 4 H HCG 1 000 TU, fin A
IR KR A M 1.0 mL, PRP 4. R4 A K i %
2 WHE DL TR T . FEA LRG3 K.
AT G 3. 2R B 5. 0 mL) il AR 3 i bk
1ML 15.0 mL, 8.0 5 B 2 )2 i 3 2 A 04 8
) WO, FE 3/4 B E WL AR IR 1.0
mL PRP, N A& 445 (20 mmol/mL, 3 E Kalmia 2
A ANEE LB (25 U/mL, 3EE Sigma-Aldrich 23 5)) #%
% PRP,

1.2.3 VEWELEE 3 AT 1T B,
R IS I A A A L X BF R T S AT R R T
Bl KRR SRS HNET YRS EAT
‘B (PRP 4130015 PRP Jo WSz BDE R B 3 A5 4%
B e, B R B ER 15°~30°, #Eh 30 min J5 A4 ]
W62, X B2 T R 0K 25 W E R T (I IR G 1Y AR YR
J7 .5 mg/d) . 1 UREE A E] R A AR JE 3 B v a4
85 2 TR R A AR T B HEBR H .

1.3 WERIR

1.3.1 FEIIKE  EIGR AL G R £ % i =
AR YINE Hiy 28 40 B2 7 T B 00 A PR 2N w1 46 e G
SR 0 B0 Ik [T gk 30 06 U CEDV) | iz 4 S i
E R # (PSV) (BH 18 % (RD 1.

1.3.2 FEnBRIMmESsA GRS i B
P CBRYINE Sy A6 4 B2 7 L B 4y A PR WD) il Jor A
1 R SV 1 i 11| = SR U R = O N 1
T B N IR 5 ELIWG T B s A R C T A 5 il 45 %

AL AF 5 D
1.3.3 iR R WIGB G X BT A 8 17 b
Vi gk 4 4B E M R R 042 12 R A
%5/ W6 PR A I B0 500 X 100 % ] IR B IR R [ (B IR
JR G S B/ # A R IR 2 B0 X100 % ] 5 22 4 i 3R [ (I
PRFFSE =20 Ja s PR AT JREL/ BG40 X 100 % 1 1 IR 4F
PR (BB G 30 d FAIE K2 0L G O 38 3h ol 22 28 11 IR
YR/ S B1H0O 1100 %,
1.3.4 ®PERE REMABEIRITIE EBER
CE sV 10 B W R B R A A9 S TR B 0 e PR AT
FH. WA A 2 (L) -2, THE -y (IFN-7) 1L,
1L-10 /KF- . R FH W AH S R AR I, 38 57) & 0 F b
W AE B AR AR .
1.4 Siitephbs R SPSS25. 0 4834k 14 4 Hr %k
o THECEOR LR E A R R R AL R X
K s 75 IER i BRI & £ 5 TR, 24100
Fe ok F R 2R 7 22 or B, 2 418 b 4R R
LSD-+ ¥:48, DL P<<0.05 NZERHGIT¥E XL,
2 % e
2.1 A4BRFEWRBME skl Wik
MG .G-CSF 4 . HCG 41 fil PRP 41 EDV,PSV .RI
T X REAL, 22 R A Gih 22 L (P <<0.05)., PRP
4 EDV.PSV.RI & T* G-CSF 41 .HCG 4, 2= % ¥ H
GiibF i X (P<<0.05), Wk 2,

®2 AAKBRBEEFEIEMALE (x+y)

2151 n EDV(em/s) PSV(em/s) RI
G-CSF 4 20 3,2740.567 " 8.7342.097 0.6540.127
HCG 4 20 3.1540.547 " 8.65+2. 1427 " 0.67+0.117"
PRP 4 20 2.0140.537 6.1241.027 0.5140.137
X HRZH 20 3.96+0.58 13.26+2.53 0.814+0.15

F 42,733 43.107 18.290

P 0.001 <20. 001 <20.001

W G4, T P<<0.05; 5 PRP 41 L%, * P<<0.05,

2.2 4 HIRE R M R R B K i A B B L
B MM . G-CSF 41, HCG 41 fil PRP 41 F &
PN I3 0 AU A 11 80+ (11 AY Lo s T % BB, 22 7 48
£ G123 L (P<<0.05) , PRP 2H 75 PN i 1l 3 43 28
11 %+ [ %9 b9l 25 F G-CSF 41 HCG 41, 2 R H 5
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e E X (P<<0.05), W% 3,
®3 JAAKBRBEEFEIHROLESEBRILERI(%)]

20 5 n 17 11 78+ [II 754
G-CSF 4 20 9(45.00) %" 11(55. 0007~
HCG 41 20 10(50.00) % * 10¢50.00) 7~
PRP #4 20 3(15.00) 7 17(75.00) 7
Xf HR 21 20 15(75.00) 5(25.00)
x? 14. 632

P 0.001

SR BA A, P<0.05; 5 PRP 4 L&, " P<<0.05,

2.3 4IRS R/ILE  G-CSF 41.HCG 411 PRP
2R G A6 PR R RS 40 IR 2 I IR A R % /& 6 IR 4,
SEWE ST S L (P <<0.05), PRP 4G5 K
BRE ST IR R LI IR 4T IR R & T G-CSF 41, HCG
. EZRHAGIT¥2EX(P<0.05, &4,
2.4 G-CSF 41,HCG 41 .PRP 4477 A J& % 35 b
Fe#  JAJ7RT G-CSF 41 HCG 41 .PRP 4] 11.-2,IFN-
Y IL-4IL-10 KF A, 2 R LGt 8 X (P>
0.05) . JAJTJi G-CSF 41, HCG 41l PRP 4 112,
IFN-7 7K AE TI8Y7 B - 1L-4 1L-10 K55 T8 Y7 #il -
ERWEGH FE L (P<<0.05), WES,

* 4 4 AEIREBHLLE

4 51 n TR 0 iiNIzE 7 EAC7D) FREEAT IR0 (20) ] M R AT 4 [ € 6) ]
G-CSF 4 20 27. 21 52.087 " 8(40.00) 7" 11¢55.000 7~
HCG 4 20 20. 00 53.06 9(45.00) 7" 10(50.00) %"
PRP 4 20 11.76 78.007 " 15(75.00) © 17(85.00) *
X 2 20 16. 67 38.30 5(25.00) 6(30.00)
x* 1. 111 16. 235 10. 610 12.525
P 0.774 0.001 0.014 <<0.001
xR L # . T P<C0. 0555 PRP 41 1%, " P<C0. 05,
x5 G-CSF 44 .HCG 42 .PRP AT Rl G R B IEFREE B (2 -5, ng/L)
-2 TFN-y 114 11-10

205 n

YRITHI BIT IR YRITHI BIT IR YRITH BITIR YRITHI BIT IR
G-CSF 41 20 23.53+3.44 17.86+2.52" 16.78+2.91 11.2341.67" 7.384+1.54 11.36+2.71" 8.37£1.29  10.8241.65"
HCG #4 20 23.6743.52 18.04+2.58" 16.93+3.02 11.8541.85" 7.25+1.49  10.92+2.54" 8.224+1.34  11.37+1.59"
PRP 41 20 22.96+3.28 17.4342.61" 16.8542.96 11.721.76" 7.17+1.51  11.7442.68" 8.43+1.36 11.224+1.61"
F 0.243 0.297 0.013 0. 689 0.098 0.482 0.132 0. 526
P 0. 785 0. 744 0. 987 0. 506 0. 907 0. 620 0.876 0. 594

5 R TR, T P<<0. 05,
3 4+ ®

IR IR FE AR AR AN W 52 T L A2 HE B 5 28 AN T 2k
HE AR JEAT A T 5 R 2 IR A R e, HE R
BN A AL TG S HE T B R I R A R R R B
TEHMBR ERT 225, Hrf ERT 22 & 3 8UFh A &
WA EE N ES , HAT. W T ERT M N £ .
TN BRI 2R T R A L H R N R R
A WAL L T 25 PR TT xR I CE B
RE 5 R I, L 2% 52 R 4 Uk R 43 B W R B R —
BRI LB R T A A A R A B UK 2 W il i
P ACE B v, AT 03 7 SRR I O 20, A R
O RV T AP s L (E R s T T O 25 W 2 RE
R R BRI R B BB O3 W 4 )Ry A W 5 TS [
VE T 7 SORIRYT IR IR S ORI T L% R
UEURZS R A5

G-CSF e A= K & & HEON L 4F IR 55 07 1 & 4%

AR R AT LAk R R A S AR
i Ra T Bt B I S B a0 S B O T o/ N ]
3 ERT , A W5 R . G-CSF #E )5 . 1l LIS
PR IR TR 19 A B, DT 4 5 R I R R (] BRI LA
PTG 2 R VI TR R A E ERTYY ., HCG
Sk PN TR T 98 R A — i AE AT R G R R B AR
TE R TG AR A S R4 O 7 309 L o 3 M 2 3 R L G
Fr e R 168 00 35 U1 1 490 M B AR ) g L A AR R
HCG W 5 . 8 0 55 43 WA/ L 38 4 P R A 00 L 3k
Fek 3 ERT MR, ELiE 20 o8 B if 1fn 45 8 7 30
JIf IV I AR T 52 25 L A ) T 4 v VR I A R
Z R s RS R W B T HCG 397 [ & Rl
KR 2 IR IG B R % T IR R iE YR R . PRP
kAL O I P VR 6 ), HL A Bl A R AR K
AL K F-B R B A K M AR R R T4 L R
PR, 3 6 IR 7 4B 5 A7 40 i 6 A AT S L 2 A 4R
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HEAE . AT AR #F 1 5 P9 B A K B AT A R Y
ERZE R . XRS5 B 5T S A L B HE T PRP
A L S R 2 T RR T P R R R S ik a 4%
R R R T R AT R R TR

F2E NN . G-CSF a3 i o3 i 3 8 i ol
ERT! A BF 5% 45 H 7R, IR i #% M5 . G-CSF 41,
HCG 41 #1 PRP 4 2% EDV.PSV.RI ik T % B 4,
FE P L A A 1 A (A e T BB A, HOIR
it R 3 RR e I R % I PR AT IR R AR, RN R 8
e BEVE )T RAR T LA 3 ERT, M3 7 4 F 0Y IF UR 45
Jay T BESEBR T 259 AR A0 L8 s E TR Y ML B B AR
AT L85 43 - P A DAV SR8 i 22 o T
AT 2 ERTY . SR PRP 4 R 4R 02k
BT HAL 2 . 7TRER KN B PRP A 2R A K
DR F~ A0 i R L L A A 00 40 B A . 2 F Il A AR A
B2 F 5 R S 2R 78 AR K B I R 4F
WR%5 5, 1 H PRP BUR J7 8, il 4 B ARG, 32 2ok R
T B a3k, b B e HE R R N, A B —
FR I R I AL, 1 R4 B T 3k EL CTh) 40 i e 75
T NK 4l 6 4k, 2 A5 B A T 9k 02 CTh2) 4 Ji ) wT
I3 TL-10 11-4 40 K7, Thl 40 g4 5635 Fr (11-2,
IFN-v) K- AR T 5 3 S B2 it 52, Thl A1 Th2 [i] iy
S VR i R R AR Y, - R
B, V897 )5 G-CSF 41 .HCG #H #1 PRP 40 %) IL-2 . IFN-
Y I REAR T4 1L-10 ZKSF T8, 8 R [R) B s o
T7 ZHRTT LAk B ) SRS

25 B AR R, B B RETE G-CSFL.HCG. PRP 897
O iR 2 T RR B AT el R R Y R S K m U, B
B IR 2R3 RS T IR R IR R G R R, o
f) R A, HUE S 1 PRP B B IR /AL T 1
fih 2 B . RSN KAEAR &, Gk ST ITHIE S
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