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i E:HE otk SRR A (HDP) &4 50 e K B F e F HARARKF 5 = )5 e #h 48
XM, Hik #2021 F 9 A F 2023 F 9 AiZrelksey 86 4 HDP & #4F4 HDP 41, % B F A 42 3% 12 &
A6 86 4 R Gtk A xR, i HDP 4 xR B b wh ) K B feF AAE AR K T 89 £ 55 ik
HDP 40 * 21 dedRk 2 By o 2%, 5t 547 HDP & & 5 F M K E R T .  FHIBAAKF L Z 5 d hdgtn X
M, R HDPAZE ¥ i hitamii£(L)-2.1L-6.C L& & (CRP) M HE LB F-o( TNF-) . 4L
oA E(RDW)¥ & TARBA, £2F A A AT FEL(P<0.05,%% HGN &8 L m ik 5 (HCT) -+
s 2 AR AR (MCV) | /#8032 (PLT) 34K T 3 B4, £ 353 A %3t 5 & L (P<C0.05), B HDP 28 3 0% 8 fn i
IL-2.IL-6 . CRP.,TNF-« . RDW ¥ & T 2 ¥ 85, £ F ¥ A %3+ 5 & L (P <<0.05), F %4 HGN & g HCT,
MCV.PLT $1& T &P H, Z 7 ¥ A%+ FEL(P<0.05), HDP A-FmaT 8.3 & FI4E F 7. 56 df |
AT E KR FTZILE W EH TFHRE, £2FHALRITFENLP<0.05), FehhmFy i 1L-2.1L-
6 .CRP,TNF-o . RDW ¥ & F # & &k h 240, HGN & & .HCT.MCV.PLT ¥ & F 5 Rk h o tn, 2 F H A %
HFEEL(P<0.05), Ll MESHERET,HDP &4 5 v 8/ %% 1L-2.1L-6 . CRP, TNF-o .RDW 5
PGt ¥y 2 EAR % (r=0.493/0.572.0. 461/0. 518.0. 554/0. 561.,0. 520/0. 632.,0. 623/0. 534, P <C0. 05) ;
HGN %% .HCT.MCV.PLT 5 g th 39 2 i 48 % (r = — 0. 636/ — 0. 631, — 0. 247/—0. 396, — 0. 616/
—0.640,—0.665/—0.647,P<<0.05), Z&it HDP 2X X ER FTALFNIEAFAKTFF. LE2 P Bl =
Jo b 3 B AR ER S AR BT B £,
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Study the correlation between the levels of inflammatory factors,blood routine indexes
in the second and third trimester of pregnancy and postpartum hemorrhage
in patients with hypertensive disorders complicating pregnancy
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Abstract: Objective To investigate the correlation between inflammatory factors, blood routine indexes
and postpartum hemorrhage in patients with hypertensive disorder complicating pregnancy (HDP) in the sec-
ond and third trimesters. Methods A total of 86 HDP patients admitted to the hospital from September 2021
to September 2023 were selected as the HDP group,and 86 healthy pregnant women who underwent prenatal
examination in the hospital during the same period were selected as the control group. The levels of inflamma-
tory factors and blood routine indexes in the second and third trimester of pregnancy were compared between
the HDP group and the control group. The differences in pregnancy outcomes between the HDP group and the
control group were compared. The correlation between the levels of inflammatory factors and blood routine in-
dexes in the second and third trimesters of HDP patients and postpartum hemorrhage was analyzed.
Results The serum levels of interleukin (IL)-2, IL-6, C-reactive protein (CRP), tumor necrosis factor-a

(TNF-a) and red blood cell distribution width (RDW) in the second and third trimester of pregnancy in the
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HDP group were significantly higher than those in the control group (P<C0. 05). The hippocampal HGN pro-
tein, hematocrit (HCT) ,mean blood cell volume (MCV) and platelet count (PLT) in the experimental group
were lower than those in the control group.and the differences were statistically significant (P <C0. 05). In the
HDP group,the levels of serum 1L.-2,11.-6, CRP, TNF-a and RDW in the third trimester were higher than
those in the second trimester,and the differences were statistically significant (P <C0. 05). The levels of HGN
protein, HCT,MCV and PLT in the third trimester were lower than those in the second trimester,and the
differences were statistically significant (P<C0. 05). The proportions of preeclampsia,cesarean section indica-
tions, premature delivery,postpartum hemorrhage,neonatal asphyxia,and low birth weight infants in the HDP
group were higher than those in the control group, and the differences were statistically significant (P <<
0.05). The levels of 1L.-2,1L-6 ,CRP, TNF-a and RDW in the postpartum hemorrhage group were higher than
those in the non-postpartum hemorrhage group,and the levels of HGN protein, HCT, MCV and PLT in the
postpartum hemorrhage group were lower than those in the non-postpartum hemorrhage group,and the differ-
ences were statistically significant (P<C0. 05). The results of bivariate correlation analysis showed that 1L.-2,
IL-6 ,CRP, TNF-a and RDW in the second/third trimester of HDP patients were positively correlated with
postpartum hemorrhage (» =0. 493/0. 572, 0. 461/0. 518, 0. 554/0. 561, 0. 520/0. 632, 0. 623/0. 534, P<<
0.05). HGN protein, HCT, MCV and PLT were negatively correlated with postpartum hemorrhage (r=
—0.636/—0.631,—0.247/—0.396,—0. 616/—0. 640, —0. 665/—0, 647, P < 0. 05). Conclusion The levels
of inflammatory factors and blood routine indexes in HDP patients are abnormal,and the second and third tri-

mesters of pregnancy are correlated with postpartum hemorrhage,and the pregnancy outcome is worse than

that of normal pregnant women.
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TSP NG 5 e T R 0 7 S i AR . e A
S HGN & A A1E R 8 2% 09 4 9 b & 9, HooKOF 78
HDP i # b 2 81 & 5%, v] B8 3l o 8 4% iR & i 45 4=
B 9 AE BB S 5 A R 4G . P & HDP
LR E O R RS R Z 1R B
BA M B 1M T R R AR A DDA OC . ROE T a4 P
BT AR HE TR A S L 3G S i AU i
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FETF I, A BE 5 e BUA Bg HDP 3 ik 17 20 A 7 4%
1+ 1 B0 32 BTl 09 7= i A 19 £t o 2 4 1 S xof B
B R DT HDP 35 42 v 15 0 9 0 B | i B4 A
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WAL s (DFTEM R RG 5 WAL & (O BEA &
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B 491 1 B ) 400 6 AR e 7 T A A5 119 86 31 £t e 2 BT 4
XEIRAL . HEBR AR HE : (1) B2 E 4% Dh RE A7 16 A 2
(2) ZE U7 A i LS 5 (3D 3 I 18 M O 2 5 (4) i IR B¢

BEA . HDP 4 HX B A 5 | 22 114 57 48 40
(BMD B i i Fe SO R B it = OB =1 b e
B ZEFHTGIHE X (P>0.05), B [, L
1. I AT BT G I 5w Y4 R [R) O 2 2B A TR
B AT AR B BE o A8 PR D1 o W A it iE (2021
09YC22),

*x1 HDP A3 BE— AR B[ £s Bn(%)]
415 n i o o B i TR L
%) (kg/m*) b R B Kt R =1 %
HDP 41 86 30.6344. 20 23.0342.18 42(48.84) 19(56. 98) 37(43.02) 34(39.53)
X HE A 86 29. 8144, 07 23.1142. 27 44(51.16) 47(54.65) 39(45.35) 35(40. 70)
L/x* 0.813 —0.148 0.093 0.094 0.024
P 0.419 0.883 0.760 0.759 0.876
1.2 Jiik PP, FFEES A EREBU 2= £
1.2.1 HDP WiZWibr e 74 =20 R B W 7,2 A BRI REAS ¢ K36, 2H 9 He Bk G

PL 6 h [a] B A4 I TF R (> 140/90 mmHg) HEA
AR (<300 mg/24 h),

1.2.2 SEmESRGE a6 TP GE~6 ) K
W (7~9 N A RS BT A 0 58 X 42385 = 25 W I & Ik i
2 mL, A5G I W P EE AL BE S LA 3 000 r/min &0 10
SR FH T 956 S 73 W o 3K S U0 oM 6 1 A B A R
(IL)-2  IL-6 , Jif 98 ¥R 38 A+ ( TNF)-a 7K, TNF-a,
1L-2 116 350 & iy A 50 3 2 28 5 A48 9 28 vl 42 1 (it
512636801, M709406,025RCE) 5 2k F % % 55 5t L i
PRI C & A H (CRP) K-, CRP U7 & iy 1 U
PO RS ml 4t (5. 2635201) . o SR 4 T A BF S
Xof G 15 25 I R K AL 2 mL . BT BT B SR LA L LA
O VY LR BT EE . R A A B il 26 43 A )
(15, XT-1800i, H A Sys-mex 23] e H it & i 7
Phfe e 41 240 2 3k K i 5 HGN 4 1. RDW,
HCT .MCV . Ifi/Mi i+ (PLT)

1.2.3 GRS A RIEAEARME Mo P2 la g /A
KB = F RS AE CRLFE Sk G BRI 0 50 G £
TR RTE R 7 E i (A RIS 24 h
1M >>500 mL 3¢S = IGLIE S 24 h P9 I i >
1 000 mL) F=HEHFET; M L& R A B iR LR 7= (22
JA<<37 JED AR M BT L O L A iR R <
2500 @), FAILER (B % GE R E LR )M
R IZ Wi bR e IR L AR JS 1 min P9 R EE ST B0 A IR I
TG H BN | AR BB G L AEE P B ) s
RS B (IR ILE NFETH RILEE . E RIL.
W 13 Bl = J5 i HDP B 98 A 7= J5 gl 5 73 6=
JE A H I HDP B3 9 72 J5 A H 4 .

1.3 Siifsfhb B SR A SPSS22. 0 483 #5447 %k

min,

XF ¢ k5 s T ECRORE DL BB E A R R OR A ] F A
K X KB Fisher VI3 L . R AL ZH0H ¢
AT JE LS 5 RE P LR R AR AR K CE B R 6
. L P<<0.05 WEFHGIT¥E L.

2 % R

2.1 HDP 4 Fx] B2 22 v (0 3] 58 5% A K F T
B HDP 42 ZEHi i) 11-2.11-6 ,CRP, TNF-a /K
VI T B 25 A GE it (P <<0.05) 5
HDP 442 3] 11-2,1L-6 , CRP, TNF-a 7K ¥ & F
Zh ], 2= R A G E L (P<0.05), L& 2,
2.2 HDP 4 FUx B 2H 2 b i 400 0l 5 B4 A5 K F L
% HDP 4z i RDW & F X 41, HGN
FH HCT MCV . PLT ¥k T X B4, 22 3394 403t
3 X (P <C0.05); HDP 41 221 ) RDW &5 T 22+
H,HGN # 1. HCT.MCV.PLT ¥ T 22 i, 22
SIE G E R L (P<<0.05), W% 3,

2.3 HDP A MA T IRSS R teE HDP 417§
HOA RV FARAEAE R e i B AR L= B
AR Lo L3 TR R 2 S A S22 B X
(P<C0.05); HDP 41 fi X} AL BE B R L4k, 2 % L5
P E X (P>0.05), W4,

2.4 7 AL R R R 2 5% E B OKCOF L
BoofE g A e IL-2 IL-6 . CRP, TNF-«
K e A i 22 R A Gt E L (P <
0. 05); ™= J& 1L 20 F1 7= J5 o M i 21 22 v ) 1L-2  1L-
6 .CRP . TNF-a 7K~V B T 22 M 301, 22 5 39 42 it 2
B X (P<<0.05), WES,

2.5 7Ja L AT IS R i 4 i E AR AR KO L
B EmimAA b K HGN & H L HCT . MCV,
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RDW.PLT #R T e AR d , 2R BA St X(P<<0.05, W6,
x2 HDP A BAHEZH BHARERFKFER (L)
1L-2(pg/mL) IL-6(ng/L)

4 51 n

ZE i) ZB 1351 t p 7 iy 2 3 t r
HDP 41 86  21.89+6.04 29.2847.28 —7.245  <0.001 2.5240.75 3.0740.76 —4.777  <0.001
it BE 4 86  12.11+2.35 12.3542.56 —0. 640 0.523 2.0240. 35 2.0540. 42 —0.509 0.612
t 13.993 20. 344 5.604 10. 901
P <20. 001 <20. 001 <20. 001 <20. 001

CRP(ng/L) TNF-a(ng/L)

215 n

Zp it 7 i 4 ! P Zrf iy 7 3 ! P
HDP 4 86  6.0841.47 6.6541.61 —2.425  0.016 6.8041.10 8.6841.30 —10.238 <C0.001
it BE 41 86  5.5241.44 5.5941. 25 —0.340  0.734 4.96+1.08 5.0340.87 —0.468 0. 640
t 2.524 4,823 11. 067 21. 632
P 0.013 <20. 001 <20. 001 <0. 001

%3 HDP A3 BB AZth B I MIEARK F B (2 £5)
HGN & [ (g/1) HCT(L/L)

4151 n

Z i 2 ! P 2 iy 2 W 3 ¢ P
HDP %41 86 115.2143.59 102. 1445. 60 18. 221 <20.001 0.33+0.04 0.31+0.03 3.709 <20.001
o e 41 86  121.2546.53  122.254+7.25  —0.950 0.343 0.3540.03 0.364£0.04  —1.855 0. 065
t —7.517 —20. 357 —3.723 —9.338
P <20. 001 <20. 001 <20. 001 <20.001

MCV{L) RDW( %) PLT(X10°/L)
2151 n
Zaril] R t P Ziatly | t P Ziatl ZEH I t P
HDP 41 86 88.114-2.93 86.50+1.85 4.309 0,001  14.70+1.37 15.30£1.97 —2.319 0,022  190.78419.42 181.96--17.91 3.096  0.002
Xif HEEH 86 89.69+4.22 89.2545.32  0.502 0.616 14.05+1.10 14.01+1.25 0.223  0.824  203.25-+23.25 204, 25+24.56—0. 274 0. 784
t —2.852 —4.528 3.431 5.127 —3.817 —6.800
P 0. 005 <20. 001 <20. 001 <20, 001 <0. 001 <0. 001
x4 HDP Afxt BAERE R B2 (%)]

41541 n ERLIE HE = T ARIBAE = P2 i wALER A4 R 4L SE N
HDP 41 86  31(36.05) 26(30. 23) 13(15.12) 13(15.12) 13(15.12) 15(17. 44) 1(1.16)
pogikil 86 0€0.00) 10(11.63) 5(5.81) 3(3.49) 2(2.33) 3(3.49) 0€0.00)
x? — 8.993 3.971 6.891 8. 837 8.935 1.006
P <20.001 0.003 0. 046 0.009 0.003 0.003 0.316

. — R Fisher #i PR,

x5 7= J5 M 4B A0 = JE oK 48 A E B F K L (2 )

IL-2(pg/mL)

IL-6 (ng/L)

215 n

Z i 7 538 t P Za i 7 53 ¢ P
77 e H i 21 13 28.90%1.02 39.0942.05  —14.698 <C0.001 3.334:0.10 4.0040.19  —12.571 <<0.001
PIEARMIMA 73 20.6442.70 27.534+6.43  —7.107 <C0.001 2.3840.72 2.9140.70 —4.236  <<0.001
t 5.192 6.392 4.758 5.543
P <<0. 001 <20. 001 <<0. 001 <20. 001
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HgERS =I5 I 4B F0 7= FE Ok WY i 48 5 AE B F K FEER &R (o £ )
CRP(ng/L) TNF-a(ng/L)
215 n
Z 7 W5 35 ¢ P Z i 7P W5 3 t P
77 J5 i 28 13 8.0040. 45 8.78+0.47 —4.494 <20.001 8.15+0. 47 10.624+0.98  —7.909 <C0.001
FEIEARMIMA 73 5.7441.32 6.2741. 44 —2.388 0. 020 6.5621.00 8.3441.02 —10.989 <C0.001
L 6.100 6. 209 5.587 7.473
P <0. 001 <0. 001 <0. 001 <<0. 001

*®6 PR AN SR M I 4E fE MIEARAK F B (2 £5)

HGN & F (g/L) HCT(L/L)

2190 n

Za i 7 16 391 ¢ P Za i 7 16 340 ¢ P
7 O 13 109.83+2.36 93.81+3.51 11. 863 <C0.001 0.3140.02 0.2840.01 4.676  <<0.001
PIEARMMmMA 73 116.17+2.85  103.62+4.50 19.811  <C0.001 0.33+0.04 0.3140.03 3.634  <C0.001
¢ —7.561 —7.460 —2.333 —3.955
P <<0. 001 <<0. 001 <<0. 001 <<0. 001
- MCV(L) RDW(%) PLT(X10°/1)
o Uptwm wwm P Zwbm W . P Zwbl gl ¢ P
P A 13 83.86+2.34 83.714152 0.170  0.868  14.34+1.10 14.86-1.75 —2.466 <<0.001 160.35--13.14 154, 65-11.49 1.489 0,162
FPUGARHINGL 73 88.8742.32 87.0041.41 6,057 <C0.001  6.7120.94 17.7841.13 —2.029 <C0.001 196.20--14. 82 186.824-14,07 3.684<C0. 001
¢ —7.165 —7.638 7.307 —5.79% —8.162 —7.780
P <<0. 001 <<0.001 <<0.001 <<0.001 <<0.001 <0. 001

2.6 HDP #2014 E K il # B4 A5 K
-5 e A DM A A R A T A R R
HDP & 22 d /22 i ) 11-2, 1L-6 , CRP, TNF-a.
RDW 5 7= J5 i ifiL 4 & 1F A 3¢ (r = 0. 493/0. 572,
0.461/0. 518, 0. 554/0. 561, 0. 520/0. 632, 0.623/
0.534,P<0.05); HGN # 1 .HCT .MCV ,PLT 5~
Je I B A (- = —0. 636/ —0. 631, —0.247/
—0.396,—0. 616/—0. 640, — 0. 665/—0. 647, P<<

0.05),
3 i

HDP & — Bl 22 391 55 A7 149 5 » B0 45 & IR I3 v 1
i 0 B39 1 0 v T O R T 1
B . HDP 3 % 722 20 &5 B0, oT g & Xt 223
R LY i 7™ A ™ EE R

1L-2.11.-6 ,CRP, TNF-« % % 4 A F 1€ 52 5 . &
55 RAE BV o %O B 7 HDP A BR S T
IX 86 K 7K P WA T L TR Y e R T e
B ARSI T g B B EOIRES . e BLgdE R T
HDP 825 1A A 7778 B 2 09 58 E 2 B Je B 08 28 ¢ S
WAk, BEAh RDW Tl 45 o 20 40 M B 25 5% o 4 ) b
A, RIVEL AR R /I 22 53 39 O R RE I A P B A5 A3 5
KW JAE SN Y B, 2 — A R AL A P &5 . RDW
AE AT T Al HDP 835 009 15 S HE 9T A » it
N B M GAE NS R RS M. [,
HCT [ AR 20 39 i 75 5k 39 i i) 0 00 B e, 3 W A7 1

MR RIS . MCV (14725 Ak I e 4% 4 7R 21 248 M K /)
M AS Ak s # . i PLT ¥k 2> 7T 68 55 1003876 e B R0 )
N &L IR 51 e, AT 45 B 8w, ki & 4F
YR kA AR 4k, HDP 2249 (1 11.-2 . 1-6 , CRP, TNF-a /K
¥ TR . H HDP 41 11-2 . 11-6 ,.CRP, TNF-a /K3
X R, RN B B AT R R R i R T
fiE 0, DT 5 0K 2 A ) bR B KO A2 4k ik —
HUH T HDP B 3% 1L-2,1L-6 ,CRP, TNF-a /K *F Bf
o G R B[] 1 0 T T . R PR AR g R R AR
9 S R SEBEAE T, TL-2 . IL-6 \CRP . TNF-a % % fi
K 77K T o] g S i T HDP 823 i 408 R S0
T+ LA X I TR A AL [, 2 g 30 i L
BER G 2 22 40 0 )3T 5 L X AT B S5 BOR AE R T K F
E—E Tt . A5 HDP 44 b (i RDW 2
XTI, EE R T HDP B E A7 M4 N i
53 F1 9 RV, S BT A0 M 25 558, BIVEL 40 i K /)
R, oA e BE RGNS L B AT YR R A PN A
15 N 9% A N7 % 3457 0 B 5 0L 40 T 2 e A T B
WA, AR R B HDP B E 2 HGN &
H . HCT.MCV .PLT 4K F 22 v 1], 4 = 199 (1] 42 47 it
W, U R LA K R E W B, 5
N2 T BOUM R B #Em 20 HGN f HCT ., bl
U R R I R A 2 0 T A R B 5 T R
L E, 2% HGN & 1. HCT &K F4 R
W', HDP ##% RDW f1l HGN # H.HCT.MCV,
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PLT WA {6 AT e 2 0 B A7 56, A 468 i 48 N B 42405
FAAE RN L F5 5% 9 A 1 AN 46, 3k 26 4 A 119 A28 4k
A LU e HDP 835 B9 1% O 0 % &, A7 B T 48
Sl PRI T AW I i LA it B AR B

AW 5T 45 2R HDP 4 79 /i 3 L 50 & 7= F R
FRAE L= e i B R L E B AR R L Y
e TR 2R AR X (P<<0.05), W
Uk, XF T HDP £ 35 20 5 W, K ik SR B0 B2 11 15
it » LA R AR K S8 9 o B e A o IR ER AR T g 8 OR
F0, HDP & &AM b 11-2,10L-6 , TNF-o %5 % 4
P F K7 S A AR Ak, HLIX S AR 0 5 4T iR 45 J5y HL A A G
M, SABIR RN, X2l FRIER PSS
T HDP 5| & i 56 A5 % 105 P Rz 4 A A 47
5 B0 A A R AR TR S DTN T Y i S A
DRZE R AN B & A OB . 7= S H I 21 2 o L e TL-
2.1L-6, CRP, TNF-o, RDW ¥ & T 7= J5 R H 1 41 .
HGN & 1 .HCT.MCV .PLT ¥{& T 7= 5 & i 41 ,
2SI G L (P <<0.05), 4TI, X Al fig
5 HDP 5 15 & & FEI7 RN A 6. W % 1
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HrRAmERNEARE DNA RELEN RN A

ko M, RAARE R L HOF R
SREEHKFWESEWERAERA, Z LA RE 150001

 EDNATFTAREAREZHANBEFIAZ - EARAR, BE WEZRER. 0T KRR
FEmAAL, BF R EEEMBERG R LR, B FREB4 RS (APCR) AR Z 3 B T F AL n 47 3%,
dPCR B ARMEA —F# LB T ZRH AR BLFRAERAZA S IHAREHREL LSRG T AKXNET . AR
RET DNA TR G ZHEFAEAE, ZXLE%ERET dPCR #H A £ DNA F AR F 6 R E H K
e B B Fo e T B R 5 T SR TR AR R R T A F G R R PR AR, R B, LRI T 4 A dPCR
BABEGRAZ BEL LA BT ARFRE, FRLZ2THE LRI . FUAFELSFRARGLELSE.
AR APCR#EARAZBIHRKEAL § FHEES  AMEET ERBTHRLBREL G2 TEHEMNF B,

KB MFRESBEERAN; DNA FHE; RWNBESF; BARER; AHEK

FEESFES RI46.1;0652. 9 XHERE A XEHS:1672-9455(2025)19-2732-05

Application of digital polymerase chain reaction technology in DNA methylation detection”
ZHANG Jing ,JI Xuyao ,CHI Weiqun ,LIU Yu”
Department of Clinical Laboratory sthe Fourth Affiliated Hospital of Harbin
Medical University , Heilongjiang s Harbin 150001 ,China

Abstract; As one of the most important epigenetic mechanisms, DNA methylation is closely related to hu-
man diseases,such as cancer, nervous system diseases, and cardiovascular diseases. In recent years, with the
continuous development of biotechnology,digital polymerase chain reaction (dPCR) technology has been grad-
ually applied to the field of DNA methylation detection. As an emerging absolute quantitative technology,
dPCR technology significantly improves the sensitivity and accuracy of DNA methylation detection by dividing
the reaction system into a large number of micro-units and combining Poisson distribution formula statistics.
This article systematically reviews the principle and technical advantages of dPCR technology in DNA methyl-
ation detection,and its latest progress in clinical applications such as malignant tumor diagnosis,age prediction
and chronic disease screening. At the same time, this review discusses the challenges of current dPCR technol-
ogies such as high cost,complex operation,and limited throughput,and looks forward to its potential in com-
bination with single-cell analysis and multi-omics integration. In the future, dPCR technology is expected to
provide a more efficient and reliable detection method for precision medicine and early diagnosis of diseases
through technical optimization and multidisciplinary integration.
DNA methylation; clinical application;

Key words: digital polymerase chain reaction; epigenetics;

biotechnology
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