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The effects of hydromorphone on renin-angiotensin-aldosterone system and inflammatory fac-
tors in labor analgesia ZHU Li*, JIANG De-zhou" , QI Gui-ying", CHEN Xing-yao®, LIU Yuan®, FU Ying",
YANG Jiao-ling", WANG Run® a. Department of Anesthesiology , b. Department of Obstetrics and Gynecology ,
Chengdu Jinniu District People’ s Hospital, Chengdu 610036, China

WANG Run

Objective To investigate the effects of different doses of hydromorphone on the renin-angiotensin-aldosterone sys-

[ Corresponding author ]
[ Abstract)
tem (RAAS) and inflammatory factors during labor analgesia. Methods
H2 and H3 groups by using random number table method, 24 in each group. When the cervix was dilated to 3 ¢m, 1.2 ~3 epidural

Ninety-six parturients were randomly assigned to HO, HI,

puncture was performed, and 0. 10% ropivacaine was given to the HO group, 0. 10% ropivacaine + 5 pg/ml hydromorphone were giv-
en to the H1 group, 0.10% ropivacaine + 10 pg/ml hydromorphone were given to the H2 group and 0. 10% ropivacaine + 15 pg/ml
hydromorphone were given to the H3 group. The drugs were given as a loading dose of 8 ml followed by continuous infusion. Vital
signs, Visual Analog Scale (VAS) scores, onset time of analgesia, patient-controlled analgesia (PCA) bolus presses, and adverse
effects were recorded before and after analgesia. Serum levels of RAAS components and inflammatory factors were also measured. Re-
sults Compared with the HO group, the H1, H2, and H3 groups showed significantly lower VAS scores, shorter onset times of anal-
gesia, and fewer PCA bolus presses after analgesia (P<0.05). The H2 and H3 groups exhibited significantly lower serum aldosterone
and TL-6 levels, along with significantly higher IL-10 levels (P<0.05). The incidence of adverse effects in the H3 group was signifi-
cantly higher than that in other groups (P <0. 05). Conclusions The combination of 10 wg/ml hydromorphone and 0. 10%
ropivacaine for epidural labor analgesia provides effective pain relief. It inhibits RAAS activation and inflammatory responses. It has a

lower incidence of adverse effects. It is worthy of clinical promotion.

[ Key words]

SRR AN G 77 10 1 1B VA RORS O 5 38
BTN G5 W 0 XU R B = R TR A IR
REMSTE 3 W ik P2 vh AT AT 8000 BT , AR R BILAAC ' 3R -
I % % 5K ZH-BE [E B R 48 ( renin-angiotensin-
aldosterone system , RAAS) F% V-7 R 25 | va 20 7 9 )
TR AAS B, BT R B 43 08 42 4212 RAAS
{14328 5 YA T RS B I8 B0 | TR A8k ot ek 2 45 XL
5, MR 25 HE— A0 R X — 3 A 5 IRl i
IR S AR AR A PR (4n TL-6) BT, Sl Bt 4% [
T (AN TL-10) , INEE JAE B R, 20 1A R A AR L
4, HHT, BERSEAMELR 38 SR v BRI R IR 5 0
FFRICEITRIE  H R I R g O K |
P IRARPE Sk | R WA ] AN R RO, A
ST G T R 2 2 A B R AR T
WS X K B2 R SR R, R AP, B 245 AL
SRR FJE RAEMLRON " > o WF 5% S e i
XF RAAS K SeMER F (520, AN Bl T 1 B 2
B AR AL , S RE U0 Ak 20 10 B SR | D 9K
T AH DG R 2 BB AR Al . R Sk T 5 2 B S N i
T FH 50 B 7 R S R TR AR BELR AR T 5R, AN R
e VR (S AT A R o iR R G B B N
— AR A B, PR, A BIE ST R AR B
2023 4F2 F & 2024 4 10 F A BUR 7R 19527 1
RS R B TR AN W) 57 5 0 R % RAAS
R ARAE R TR 50, BRARGE AN T
1 #REHRE

[E£TB | u)I4E E¥2FHE (405 :2024HR109 ) 5 BT
7 BE2E ARSI H (405 :2023177)
[BIRMEZE]T

Hydromorphone ; Labor analgesia; Renin; Aldosterone; Inflammatory factors

1.1 —#&E# EH 2023 422 H & 2024 4£ 10 A
FEFRBEA BUR T R 922 7715 96 ], FEAS 75 T 1
AW e B, R4S 4 E] VAS PE 258 1.5 41,
PREZER 1.0, i HEKF () 0. 05, K 55 X4 AE
(1-B) K 0.8, fli [ PASS #1515, 20 AR
HELBARG R SR, ASA T 9% 4 18 4 i 7 1
HEBRBRIE . 2= BHEAL AN BB BH3E 43 e 35 5 T2 F L |
it JFF VA R GO RS ITRE (AN 4T
v IR R AT IY A A R S ) MR PN o A
SSUE (U I ) e B | 2 SRS o SR B AR A0 A )
X} R R B 58 250 A 2k B0 5 SRR 48 /NS
FHBAT R 2 SRR 245 9 5 ARG o S0 0N 0 ) BE B A
H AN KBRS 55, RABILE R M
P4 HO 41 H1 4 H2 4 H3 4445 24 5], 1
P IR AERS IR E AR 2 7 IR SRR R L
LSRG L (P> 0.05) , BA A ek,
WLER 1, AR AR 4 4 XN IR B B A 38 22 5
S E (B FE5 . QYYLL-2023-15) . A 2 58F5%
7= B3 2 2 S T RN I R A5

1.2 Ak EESNFRIRPLS AR M= s O JF
£ 3 em B, AR T WRRBEEEITAE 12 ~ L3 [H]
ATREREAN 220, P A B AE M M, 2R R T, 1)
SN ANE RSN S 45 3 ~ 4 em JEFEE, S BIA T
0.10% ¥ Wk K K ( Hi FH 1l 25, 4t 5. 23021902 ) |
0.10% BWRFH+5 png/ml S NSHERD (B S AR, it
5:23A12021) 0. 10% B WRKH+10 wg/ml & 15 HE
il 0. 10% ZURR K +15 pg/ml S NSHER , 171 g 71 2
8 ml JERFEEdE" B AR 100 ml, B E
Fufa A i 8 ml(5 min NN ) , 35 S 8 ml/
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h, LR 252550 & 8 ml, BUE R[] 15 min, JTA #4E
e RS ME AL I AR R AT, I F ) — 2 JRR 1 2= VI 44

S E BRI R 2R3 2025 4F 9 A4 22 &5 5 )

1o B sty R e 25 D e — e il fR 45 21 24
We E HER

R1 MAFAEZAEMLILER

T H n I () BMI( kg/m?) ZEJE () W77 [n(% ) ] ASA T4 [n(%) ]

HO £ 24 28.51+3.22 24.64x1.82 39.20=0. 80 18 (75.00) 24 (100)

HI 41 24 29.10+2. 80 25.10+2.05 39.010.72 16 (66.67) 24 (100)

H2 41 24 27.92+3.53 24.81%1.70 39.30=0.91 17 (70.83) 24 (100)

H3 % 24 28.70+3. 11 24.90+1.90 39.140. 62 19 (79.16) 24 (100)
1.3 MELIEHR 1.4 SFitFEFHZE A EdE 55 SPsS 21.0
1.3.1 AarfRiE  ICSEBURBIMEURS 10 0800y BT, THERORAT A I 0 R HT E b

SIS (MAP) o023 (HR ) KA 1l 40 A
(Sp0,) Ml Z Th g I S Il

1.3.2 FEMRACER  PRIESr SR BT o0
(VAS) P PPAR U BT RIEUR S 10 2082 e i
PPIERIN 0 ~ 10 43,0 20 KGR, 10 43 M EIR . ic
SRR AN R (G2 SN SR 255 VAS P43 <3 431
AP TR ) i 2 B #5859/ (patient controlled analgesia,
PCA) #Z UL

1.3.3 Iifets  RESURATHIGELLE TR 60 70
PR AN ERIK I 4 ml, 8.0 5 43 25 103 , ff ] ELISA
LU AR TN 2R M KR T R R 1L-6 A IL-
10 7K

1.3.4 AR il B DR ERNAR R
L (AL MKt Sk B BRRRFESE ) VBN R R
IO (RIS o) AR LR 55 ) Pl BRI B Uil 57 B Ak B
0k, A AR RN # I CTCAE ( Common Ter-
minology Criteria for Adverse Events) #5 I #1770 2%
R,

M RN, AN LB RHPLRR T EHN
(ANOVA) Jf-#EAT LSD 2 WM H A5 I IE 25 70 A 5L
Pk A B RN 1] LR ] Kruskal-Wallis £
5 TERORER R R R Fisher KB K: . £
B B K ] Bonferroni B 1E, P<0.05 NERA S

eS8
2 R

2.1 BHEEGEMEMEEE SHEURITHE, &4
HEF B Ik (MAP) 08 (HR ) KA i 4 i
FIEE (Sp0O2) ZEHU 5 10 434034 JC I A8 4k ( P>0.
05), FAZ B M AEMRIE LI, 227 5T
X(P>0.05), W2,

2.2 BAEBIESHOLE 5 HO 4 HE, HL,
H2 H3 477 04806 5 VAS ¥4 i PR E (P <
0.05) , HAAR AR A1 4556, PCA 3% B0/ (P
<0.05), Hrb H3 419 VAS PP iR S e st
B 5 4, PCA % IR B /b (P<0.05) , W3R 3,

®2 NAFAREGEHELS

, MAP ( mmHg) HR(K/41) Sp0,(% )

A ! BRI AT B 10 434k B HIT B S 10 434h BRI HIT R 10 44k

HO #1 24 89.33+13.50 90.37+7.73 77.58+8. 15 76.29+4.99 97.45+0.50 98.00+0. 00

H1 241 24 96.33+12.52 89.04+9.87 79.208. 44 77.87+8.08 97.75+0. 84 98.50+0. 65

H2 24 24 87.83+12.18 84.33+10.37 81.04+7.08 77.20+8.13 98.080. 71 98.37+0.57

H3 4 24 91.25+12.52 86.66+12. 85 79.298.01 73.70+3.70 96.833.61 98.25+2.06
F3 MAFRARBERELR

ikl n BUITHT VAS(41) HUR T VAS(49) SR AR ] (434t PCA RS (1K)

HO 21 24 8.0820.53 3.20%1.02 6.37+1.66 1.58+0. 15

H1 21 24 8.1220.44 1.75+0. 14 5.04%1.26° 0.88+0. 13"

H2 241 24 8.1220.53 1.37+0.27* 4.121.64° 0.87+0. 13"

H3 41 24 8.33+0.56 0.66+0. 16 3.25+1.32% 0.54+0.11%

a5 HO 413, P<0.05; b 5 H1 4l H#K,P<0.05;c 5 H2 4 H#K, P<0.05

2.3 H{AMF RAAS WILLE ST HK, %
7= W E I0TE B 2R A ek T ORI [ R /K

SR AR (P<0.05) . 5 HO 41 b4, H1 (H2 |
H3 207 10 11 355 TS (751 i 7K S 5 35 B ( P<0..05) , HL
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H3 2 A B AR B e K (P<0.05) , W& 4,
F4 HNAFAMFBEMNEEE (pg/ml)

o % Angll S [ T

A ! BT IRIRIG 60 e U AL 60 A6 HUR LI 1 60 434

HO 21 24 19.65+1.55 18.70+1.70 * 108.20+3.48 90.50+5.16 " 557.67+11.16 439.94+9.72 "

HI 4 24 20.95:1.75 17.29+1.33" 103.53+3.87 87.05+4.63" 576.85+16.34  342.21+13.71°

H2 4H 24 17.79+1.58 15.72+1.65* 106.27+5.01 86.10+4.27 " 592.86+14.18 337.45+8.52**

H3 41 24 18.14+1.31 13.45+1.27° 109. 43+5. 06 85.27+4.35" 589.58+15.02  271.63+8.49%"

a5 HO 4144, P<0.05; b 5 HI ZHIL#:, P<0.05;c 5 H2 2H [L#%, P<0.05; = SHURHT LA, P<0.05

2.4 FHMBEXREEFHEEE SEURATHK, %
A3 1% 5 T IL-6 F1 IL-10 /K3 5 TH s
(P<0.05) ., 5 HO 4 [L#, H2 \H3 H™1HILTE 1L-6

TRV S5 REARR, T TL-10 K- 52 3% T /5 (P<0.05)
WS,

®5 NAFAMEBEREEFHIE (pg/ml)

1L-6 1L-10
2 5 n - —
BRI T G &L S 60 44 BRI Haa it S 60 44
HO 41 24 6.82+1.01 20.82+2.11°* 3.90+0. 64 10.16+1.82 "
HI1 41 24 6.72+1.05 16.82+2.01 * 3.91+0.78 13.78+1.77 "
H2 41 24 6.84+1.02 12.82+1.51%* 3.8320.91 15.55+1.85%"
H3 41 24 6.79+0.98 10.82+1.11%* 3.54+0.89 16.74x1.81°"

a 5 HO 413, P<0.05; b 5 H1 dlH#, P<0.05; * 5BUR AT AL, P<0.05

2.5 HRAFARKFEHLLE HO HI H2 4/=HK
ANRIBLKAEZR N 4.17% (1724) , FERIEL |
it s H3 AN RO R A 3N 29.17% (7/24) , 4
FE MK SR R R . H3 R RN R A
R T HALL, 2 RA G L (P<0.05)

3 iTig

3.1 SIEHERMERRR AU, G A
MR 750 22 170 385 o, BR800 B S 5, RIS VAS
PSS FRA AR RS R B) 46 06 LA B, PCA 44 R R BS08k
b XS5 ST IY — B, 2 BH S0 R A S
B B AT A R O P R SO &
MO E R A Sk — P e B e ) w BT R 2 AR s3],
N7 R R RS | BE A A R A o3 i AR P Y
JRZUPN . 5B R ] 2 25 LA, SN ME TR
BURAE TG RAERZN ™ , B X w SZARME A 188
%, 000 TR KR A & AR AR 58 it — A IR 52
TS R R A W R B P b R R AE 10
pe/ml FE T BURECR B35 HA R D,

3.2 SIOHEERRT RAAS RGEHIFN  AAF5E K
PRI T S e e 6T 43 06 U Hh RAAS TR T PEH
GEARIIA] RAAS T 1 1 35 19 5 | (H 53 0 P 0 7] S 3L
UL BT, 5 R A U 3h AL A . BE AR
WFSE 7, A 28 BRI 19 7™ I A 0 060 7% BR AT RAAS K
- 8 2 T pe L v RS T DA P R SR RIEL Y 3 A 3X

SRR KRR L 30 K AR SR IAR C i A
R AN P 10 TP RAAS B0 PR B B, 3R
A R T B A D A IR - Sl 4R HF RAAS P
Mt SRR N TR i 7 B AR A e AR A afn,
TR M SR T RIS ] B 2K SF AT 2 35 7
EM R sh J2ERa g, HLED L, S0 MERR o] 78 38 1
SRR RAAS ; (D B 42 0 1 5 9 30 385 |k 1Y)
SEIEA AT W B R B @it p 2R
SRR, T e -E RS AR
A R A

3.3 SMIOEER AR TR AL, K
W T % 400 2 019 0 A o e ) R 1 R K
TN TL-6 /KRR 1L-10 /K THET, 10-6 2%
e 22 P A i S W A BURR () 8 i 2 — , KO 7E 43 ik
R T B IE AR 5-10 £%, 5 7= Rk R fnk
FAFERE @A R TL-10 R e i iy Bt
H PR, HEh 28 1k i o v T b S e AL A4 () -4E 48 A1
THEH, AR CRP W IS IE R &Y, (B
FR B (18-24 /NI ) | S 2 A8 Ak i S
ARRAL-6") | REFERFGE 2T, [ 8K 40 W= 1E 1l 775 1L
6 IKVAESE = FE Al 3K 20 ~ 30 pg/ml, 2 T4
FRLH I (10 ~ 15 pg/ml) 17 BFSE R, BB AR
Je &N T AR R RT B TL-6 K O BE IR 2
40% " SABFEH 10 we/ml FE 4945 R (1L-6
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FEAIK 38.5% ) AHAL, {HAFEENZ, AR &I 1L-
10 7KV 7E S S HEBRZH T 53 64.7% |, W3 = TAE 4L
B T (35.2% ) , X T RE S HOMARRAY W A2 R 1Y
B X,
3.4 AREMMIEREX & 15 pg/ml gk
T3 L T B RO (R AN R RN R AR
FEim T 10 pg/ml i, AP, 15 pg/ml HYA
BRI R A 3K 29, 17% , F R KL K
Sk R JRREEE , 1T 10 we/ml 20 0K BB &
AN 4.17% , X—Z5RAR7R, AR A
M T A B 114 L 3R, (R R o AL
BTN, T BB ] 7 L ) B I A ARG
I, 10 pg/ml S0 ME PR 7E O 47 B 47 S0 2508 A [
i, ELA AR A AR RN RS, A A R A
BEAN  HECAE I PR 77 G 1 43 6 axh R v o okt
AR BERE Y, DO R S5 AN )N Y
RN
3.5 HMRBRERKKARAE AHREAR
FEXFA /N, AT BESE A SE 1145 R i Rae k. HOR, &
W P %) 790 2L A Ol 3, AT R G ko 1 e ke 25
YIFEASTR) R B 97 ORI e e RSB 9% I
— Y REEA B IE AN AL R AL, DLEORS i b 1T
ity S R 7 3 B8 B v ) AR R A, AR
GE AR SN HEER X B A LR 5, R R 5 T
— VPG T B A L Apgar 343 BT I 1L AT
EE iy ANS) A TN

25 1,10 pg/ml EMHEEIE 5 0. 10% F R~ A
PR A D43 W B v EL A B A ) R AR, BB S R
FEREAR VAS TF43 40 50 SR R AL [R] IR 98 PCA
PR URER, EAh 127 = AR A A A5 i B R -1
ok 2R - TS [T ) 2R 90 1) ST oA I T 7 TS (] ) 7K - [
A/ 2 M DR -6 AR, 38 4t & I+ 1L-10
Zeik, 515 peg/ml SSHEER LA, 10 we/ml 7l
FECR R AR BB 55 SR A R R, R R I & A o bl 2
FEAK, P, 10 pe/ml EMGHEEE A 0. 10% 2R
SR AN 43 W U A AR A i (A I R,
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[2] Nagymanyoki Z, Callahan MJ, Parast MM, et al. Immune cell profi-
ling in normal pregnancy, partial and complete molar pregnancy[ J].
Gynecol Oncol ;2007 ,107(2) :292-297.

(3] EE T, MEW THAH 5. 0.125% Tk B R FE L%
% 8L PRA AT- 11 (ALD B9 % op [ J]. 2R & % 42 % ,2003,

S E BRI R 2R3 2025 4F 9 A4 22 &5 5 )

19(9) :980-982.

[4] Briotk, tr b 5. BoRF B R & A DA T 208 8H 60+ %
AR R[], I R BB 2 20 55,2024 ,40(11) : 1156-1160.

[5] Md SC, Jing ZM, Meng Q, et al. Investigation of the minimum local
analgesic concentration of epidural sufentanil combined with ropiva-
caine for labor analgesia[ J]. Clinical Therapeutics,2020,42(1):
210-219.

[6] Yang M, Wang L, Chen H, et al. Postoperative analgesic effects of
different doses of epidural hydromorphone coadministered with ropiv-
acaine after cesarean section: a randomized controlled trial[ J]. Pain
Res Manag,2019,2019 :9054538.

[7] Liu J, Wang Y, Tang Y, et al. Clinical effect and safety evaluation
of hydromorphone combined with sufentanil in patient-controlled in-
travenous analgesia for patients with hepatocellular cancer and its
effect on serum immune factors[ J]. Oncol Lett, 2020,20 (6):
296-303.

[8] Reilly-Shah VO, Lynde GC. Determination of ED50 and time to ef-
fectiveness for intrathecal hydromorphone in laboring patients using
Dixon’s up-and-down sequential allocation method[ J]. BMC Anes-
thesiology, 2018, 18(1) :140.

[9] B, TAM, £Jf, & HhMEmhERFEF B E- L8 %
RE-BEEARLOELRT REGRENR[T]. FEAEHR
#,2022,37(5) :784-787.

[10] Reckelhoff JF, Fortepiani LA. Novel mechanisms responsible for
postmenopausal hypertension[ J]. Hypertension, 2004, 43 (5):
918-923.

[11] Campese VM, Ye S, Zhong H. Downregulation of neuronal nitric
oxide synthase and interleukin-1beta mediates angiotensin II-depend-
ent stimulation of sympathetic nerve activity[ J]. Hypertension,
2002, 39(2) :519-524.

[12] Li DP,Chen SR, Pan HL. Angiotensin II stimulates spinally project-
ing paraventricular neurons through presynaptic disinhibition[ J]. J
Neurosci,2003,23 (12) :5041-5049.

[13] Presicce P, Roland C, Senthamaraikannan P, et al. IL-1 and TNF
mediates IL-6 signaling at the maternal-fetal interface during intrau-
terine inflammation[ J]. Front Immunol,2024,15:1416162.

[14] Gan TJ, Epstein RS, Leone-Perkins ML, et al. Practice Patterns
and Treatment Challenges in Acute Postoperative Pain Management
A Survey of Practicing Physicians[ J]. Pain Ther, 2018,7 (2):
205-216.

[15] x[fF%, JEAAMFR, £48. HF 4k B 5 o /K" & 4 M i% Fibulin-3,
IL-10 K FEMEEXL]]. LWERIEZ, 2024, 64(10) :56-59.
[16] Sproston NR, Ashworth JJ. Role of C-reactive protein at sites of in-

flammation and infection[ J]. J Pathol, 2018, 245(3) :243-249.

[17] Luo D, Yuan Y, Guo L, et al. A comparative study of epidural la-
bor analgesia and natural delivery without analgesia[J]. Am ]
Transl Res,2021,13(6) :7015-7021.

(18] &, 2%, KEE,¥. A Dk EREREREEH T~
AEERMR KEEF NN R Eym P mI]. o
JLE %4,2019,6(5) : 810-813.

(Wi H 491:2025-02-10 3 #& [11 H 41:2025-06-25 )
(AR SO EREAR)



