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ABSTRACT Objective: To analyze the relationship between serum total bile acid (TBA) level and inflammatory factors [tumor
necrosis factor-a (TNF-a), interleukin-12 (IL-12), interleukin-6 (IL-6)], Th17/Treg balance and maternal and infant outcomes in patients
with intrahepatic cholestasis during pregnancy (ICP). Methods: 94 patients with ICP in our hospital from January 2018 to December 2020
were selected as ICP group, 90 normal pregnant women who were examined in our hospital at the same time were selected as control
group. Peripheral venous blood was extracted from pregnant women in the control group on the day of physical examination and in the
ICP group on the day after admission on a fasting basis in the morning, the ratio of Th17 and Treg cells was measured by flow cytometry.
The serum TBA level was detected and analyzed by automatic biochemical analyzer. TNF-a, IL-6 and IL-12 levels were detected by en-
zyme-linked immunosorbent assay. According to the serum TBA level of ICP pregnant women, the patients were divided into low TBA
group (<40 pmol/L, 58 cases) and high TBA group (2 40 wmol/L, 36 cases). The perinatal outcome, maternal pregnancy outcome and
incidence of neonatal complications were observed in the two groups. Results: TBA, TNF-a, IL-6, IL-12, Th17, Th17/Treg in ICP group
were higher than those in control group, and Treg was lower than that in control group (P<0.05). The cesarean section rate in low TBA
group was lower than that in high TBA group, and the vaginal natural delivery rate was higher than that in high TBA group (P<0.05).
There was no significant difference in vaginal midwifery rate between the two groups (P>0.05). The rate of fetal intrauterine growth retar-
dation and fetal distress in low TBA group were lower than those in high TBA group (P<0.05). There was no significant difference in
neonatal asphyxia rate and perinatal mortality rate between the two groups (P>0.05). The total incidence of neonatal complications in low
TBA group was lower than that in high TBA group (P<0.05). Pearson linear correlation analysis showed that serum TBA was positively
correlated with TNF-a, IL-6, IL-12 and Th17/Treg ratio (P<0.05). Conclusion: The higher the TBA level of patients with ICP, the higher
the incidence of adverse outcomes between maternal and infant. In addition, patients with ICP have obvious inflammatory response and
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Th17/Treg balance, which promotes the progress of the disease.
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—, He 2R BT (TBA) K- i | Bz kg FE AN 1k
WEAERTTEUESE ICP bR T 2SN 2 i A 3 Il A, ik 23 i L
AN RAEHRES R i kA g A JLE B IG LB N BlA: JLAE
ToAER A CHISEA S, ICP B BRI LR AL IR i
S ITEU PR o LT TBA SR FE A" ) , Ik R T A6
I ICPH, BEFEMTTERITRA A Wi P Hh ™, ICP f) A A 55 4 Y]
RGPV AT SR AT G, BAA A B Jf S T S P 4 M
AR PR TR L, B A BITE T ARAE(Th) 17 BY3RL, IFRE
RV PE T 4 (Treg) 20, A 78 A BMEIRIEIN T -«
(TNF-a) \FH & -6(IL-6) AT AEZ 5 1 ICP 4545 4 i 27
AW 5¢ 18 5 R ICP K MLV TBA JK - 5 44E [H 1 |
Th17/Treg *-flif S BRE5 R &, LIA I BRIz B 4
LGSR

1 PR 5T

L1 IfeRBE

FEEX 2018 4F 1 [ -2020 4F 12 F HiI & B i s i ICP iR
& 94 1514 ICP 41, W58 J5 RARAF TR e A0 J 27 2% A S VA T o
IAAFRAE: (1) HFFE CAEURIBT o IR I FRAE 1297 46 ™
(2015)YAH AR UER; (2) BRI AR s (3) I R BERL 25 (4) BT F
AR B IR B G R AT HEBRARAE : (1) RS |
o RGP RIS IR IR TTAE 5 (2) By HoAt B R 5 12 i
PR (3) AMRRYLRE ; (4) IR RIEMESR A
ICP fRH A 21~36 %, F-15(27.38+ 3.16) % ; WIF= 10 55 ],
2721 39 5 22 30~37 J S (34.74% 1.49) 5 1R i 4
B 24~36 kg/m?, 34 (29.38+ 2.09 )kg/m?, 3 e HR [RIHE 6 b
KA 90 51 1 & 4 W i 4 SFy %o HRAHL, WO A i , 47 20~38
& F1(28.19% 2.35)% ;9] 10 53 4], 27 1A 37 451 ; 2 )4

31~36 &, F-19(33.92+ 1.53) & ; &R 155k 25~38 kg/m?, SE-
(29.17% 1.65 )kg/m’, WL — BRI L JG22 5 (P>0.05) , 1
CIfia
12 ik

Sof BREHZ 13 T4 24 H ICP 4H T ARk H 7 R 223 50k
A NHHIC 6 mL SR AR, 43k 2 48, 1A iR bR AR N A G
AR (DL 5% EPICS X B J5E Th17 Treg AU LLA, b —4F
2 3500 r/min #.0> 8 min, B.0248 10.5 em, B IR I RCE T
UKAET A . SR B s AAL BT (H 57 7060 £9) X 1fil i
TBA KA TR 5 5381 o SR BRI G e M o2 Gl & A
R A YR A PR A F]) A TNF-o IL-6, A -12
(IL-12)7KF
1.3 BEl&HER

M #E ICP 2 4 1L 3 TBA 7K 3 43 4 {& TBA #1 (<40
wmol/L,58 fi] ) 5= TBA 41(2 40 wmol/L,36 ), W Hi 4 =
TEATIRES )=, AL FE B3E Bl I H AR o0 e = AR L4S
JAFERRILE N EERERENEE BAILET: HiAdILE
BB LI B A B A L BRI B AR LI AR T8 T
Az Lt i SRR R i A LS i
14 Git=EFHE

2 SPSS20.0 HAATEAH M. IR OB (3t ) Fm AT
t I, FRFRIEORR A7 X #8625 Pearson ZRPEAHE 4
Mrid iRt ICP B35 IfiE TBA /K5 465+ .\ Th17/Treg -
JAFIRZE SR e . P<0.05 HERHGH%E X,

2 R

2.1 BB .ICP 4 TBA, #JE EF . Thl17.Treg 4ARELL 2|
Th17/Treg L& XFLE

ICP 41 f#) TBA . TNF-o IL-6 .IL-12 . Th17 . Th17/Treg ¥ &
FXH AL, Treg {I% X HAZH (P<0.05) , PEILZ 1.

& | 3ERLA.ICP 4 TBA ZAEEF.Th17, Treg ZAMILL %  Th17/Treg LLEI L (Xt 5)
Table 1 Comparison of TBA, inflammatory factors, Th17, Treg cell ratio and Th17/Treg ratio between the control group and the ICP group(xt )

Groups TBA(umoL/L) TNF-a(pg/mL) IL-6(pg/mL) IL-12(pg/mL) Thl17(%) Treg( %) Th17/Treg
Control group(n=90) 14.32+ 2.01 22.56% 4.62 18.91+ 3.32 21.49+ 4.76 1.08+ 0.24 5.72% 0.36 0.19+ 0.03
ICP group(n=94) 74.26% 9.93 9791+ 9.47 83.97+ 10.34 77.51% 9.28 1.53+ 0.26 441+ 0.39 0.35+ 0.07
t 45.284 39.274 42.485 40.562 18.364 16.932 15.364
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.2 {k TBA A5% TBA AEEILER . FAEIRE /3T tE

i TBAABILENEFRER. BILENF BRI TS
TBA 41(P<0.05), FdlHrd LB BA AT 2R A% b
ZRTGE X (P>0.05), ik TBA 4175 FL T TBA

4, BT H SR 5 %05 T TBA 41(P<0.05) , W4 BHE By =&
YL 22 TG L (P>0.05) . HEILEE 2.
2.3 {k TBA 5% TBA A& ILHLZREL EEITLL

i TBA 484 LI RAE B R 2R MK TR TBA 41(P<0.05),
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Pearson £8P AH &M 45 IR WoR, LY TBA 5 TNF-a,
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Table 2 Comparison of perinatal outcomes and maternal pregnancy outcomes between low TBA group and high TBA group [n( % )]

Fetal intrauterine

Neonatal Perinatal Cesarean Vaginal natural Vaginal
Groups ) growth Fetal distress ) . o
asphyxia . death section delivery midwifery
retardation
Low TBA group(n=58) 1(1.72) 2(3.45) 0(0.00) 3(5.17) 26(44.83) 27(46.55) 5(8.62)
High TBA group(n=36) 2(5.56) 6(16.67) 1(2.78) 8(22.22) 25(69.44) 9(25.00) 2(5.56)
x 1.055 4.985 1.628 6.249 5.424 4.366 0.201
P 0.304 0.026 0.202 0.012 0.020 0.037 0.654

%3 (£ TBA 5% TBA AFEILIHRIER EEIFLE [51(%)]
Table 3 Comparison of neonatal complications between low TBA group and high TBA group [n(% )]

Neonatal intracranial Neonatal hypoxic Neonatal pathological ~ Neonatal aspiration

Groups Total incidence rate
hemorrhage ischemic encephalopathy jaundice pneumonia
Low TBA group
0(0.00) 1(1.72) 2(3.45) 1(1.72) 4(6.89)
(n=58)
High TBA group
1(2.78) 2(5.56) 2(5.56) 3(8.33) 8(22.22)
(n=36)
x 4.685
P 0.030
& 4 S TBA 5#FEEF Th17/Treg th{EMAEE M
Table 4 Analyzes the correlation between serum TBA and inflammatory factors, Th17 / Treg ratio
TBA
Item
P

IL-6 0.436 0.000

IL-12 0.429 0.003

TNF-a 0.451 0.000

Th17/Treg 0.467 0.000

3 ik /K9 TBA al i i s i 2= 6L, T 206 LY TBA K-

BRIl AT 5 ICP 1Y A AL AN BETE WA A S D 3%
A0 PR AL IRI, MR HERCE K BT LA
Na“-K=-ATP ff 1, JCEEAFEA R S Be i, Tk
TBA FRBH AT [RI QAT I FEUE S, 5 o (4 ME S R KT R T
oo PRI P WA MR A, AR AR B . 0 Jgtf% - B0k
s AH IR ICP 3 2 A 22 1, G ICP i AU W 3t o 24
Yy H BN/ NVE IR 2 2625 W T RES | 2 ICPM, 0 35
ICP s HAT W 1 iy 2 S0 RFAIE 8 1 00 T A& 22 R0 R dme i
TBA JZ 12 ICP 19 H 2508 % 4548, ICP 7" I %0 5, TBA /K
Vo S Thm e, AURBESE T ICP 411 TBA = F X IRAL, =1
ML N Y TBA RIKACF2 i LR R B AR, (HHEATE
XA TBA 7KP-5200 ICP RRELZE SR (AT T i 3 > o

ARUHFTEH A ICP 71173 Al TBA LA TBA 24, 45
7R, AK TBA 413 A 4R 0005w, ELAR TBA 4L 4R LA R
B )R R AR GBI LI ERAE B R A R MR T TBA 41, 734 it
PIATREE I TBA R[] id 5 R A ICP R,

AR KT TR G 285 1l 55 9] B A E A IR AR R i )L TBA
BB [ 370 238 A 17 IR, 38 B PR B8, 512 iR JL TBA g
RIS, G LA A R KT/ TBA 23R G Akl s , =2 ma fig
IAKERE, &L RBIILENRERE RIILEAFOHEAR
REE Ry AN, A, 7E ICP Al , = d4s R AR RIE
O, ARG B R PR 4 A R et 45, ) 4 e Bow A= LI &
i A F

PIE RN HRIE T RE S 5 ICP () KA KRB Y], kR
PRV BB S MR 22 00 G RE AR, 1 3 B P T 0 o iy 22,
TNF-o | IL-6 IL-12 J& T 2 U)5e40E B+, Th17 F L5 H S
17, AN FE -17 S RB TR E R R, B R HE
i LB, Treg EESMAHAE -35, AT AELE SR #F e , 7T 15 41
YN A R CEEE T P, ARBIFSE Hh ICP 4H Y TNF-a IL-6
IL-12 . Th17 .\ Th17/Treg ¥ F X HR4H , Treg (X T-XF BR4L, &
1E% /K- Treg nf 34| Th17 AUARIE AL R IEHY , 51 G pEis 32 4L
24, 1A% ICP %9, TNF-o IL-6 IL-12 4S5 /Y ICP HLiHI v
REFRE N AR JUASJ7 18] AR HE 53 WA S B 4 I R -, 77 A Rk R
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