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1 #MH57FZ%

1.1 SLIEzhdn 50 B 10 ~ 12 & 5 P Wistar K
SR A b 2 E R A S s S R BRA AL . R
WFETFEE (22 C £ 3 C) JEHE(50% ~70% ) \FiL
212 /12 h ' B/ B G 4 B8 (%) bR e SPEF 9 FR s o
REAT L H BSREFRK o XK RSt 45 25 2
i, e e R 1R
1.2 XEE5ikF K& CGRP ELISA il & 57 &
15 EE205) I [ i) Bl AE A BRA F] . R
PRFE AL (B85 : CODA Monitor ) 14 [ 18 A A1 W 3L
(ENE NI
1.3 IERMRITSR  BEYLTER 2022 4F 6 H—2023
47 AT EE R B B R R R T HE
DAL BRI 1) 35 B3 72 282000 90 45, Herbr 3 451 j 3 TR R T
T AT, 2 BEL M S 4 T ik AT 4 B BRI . AR
WFFE IR O R = 5 5 R0 AT, B3R T H R
R R A0 10 B 25 0L S HE, 1 B4 5 KYLL-
2021-1058 . JIrA 40 AMFE 1A (A 35 45 11 25 28 T A
15 [ A4S, [ R A L L W R R S A SRR AR
1.3.1 Ziadng O R >18 Q) BRI THER
PURRB B 7 F AR 4200 5 (B 28 101 e J 5 ] R e =
WizEs A T ~ TR @ BRI IR; ® BRLiE
B, O KIHE To e AR A R KA I LS N
FESIE
1.3.2 #Hrdre @O EiiE & 5K E > 13.3 kPa
A U O 55 5 ) TR e IR TN L DR PR
HOR AR T RETTHE . FHAR IR Th BEWRGR 5 B & I A Fi T
B OhRESE , W& AL e VB R e
TR @ AR E R RS RS, %
FEABRERE,
1.3.3 Blrktng O AR &A™ FEARM K H
I >400 ml 55 f S0 0L T B ARY 7% i % ; @
IR T 3o o G 3 565 D b 7K OF ) st IR CFE S 1
WK F-LAT ) 5B BB T AIG, b 22 B AS 42
T AT T4 EF IR s (@) T JRR IR 24 R v R 245 Hh 3™ B
T8 & A B A R | B 2 O A O
1.4 WEAZE FREZRMERE22~24 C,H
SR AR EEE 50% ~60% o 2 Ak ATFAR =, kb
PLFFARK I, M4 IR 5 25 T 11 B AR, 41
T 3 L/ming 7420 H I AR WE P, W A 40
ML R AR AR A5 TS AR I HS R SR L Rl (L
B2 min W5 1R, S S0 5 3 RARAR AY I0LE FLC
REERBIIE AT o ZANEMT , 25 T Hbk AN,

KA B 0. 9% FALSA I FHR AT I 58, Bl i bR
T U R AR T AR RS N AR B A PR
M= BT A A N B 10 B R, Y BE L i A
Bt R EL AR 4 5 I DA R T 426 55 114 R 1 15 U 52 oo
ZEA A MM, AR AR T SR Ly, B L, 58 Ly, ]
WA 7 e 52 A 58 T 2 R JRR 1 ok ) IS 2 R R
T ok O JEE T s R T 245 40 12 AR [] =20 s, R A
JRIRR 25 4], BRI 48 A 58 J05 4 22 10 B 5 P B, 4 3
min P& L H A2 1R ,30 min J5ECHEE S min I
1R HEE ATEZY 10 min J5 ] 2B & 42 10
JEE 5T SR 14 e o JRwiE BEL - T, 22 P 3 T
(1R

1.5 iSHrkRERNIER S A

L5.1 #iisrge MHER N RSN G RIFRZ 9
TEST 56 5 2 iR Lok Hh 2o 5 D) UBi I ol i — i 1) B, A1
M RE O AE—DRAE N, A2 10l 2l Jo ) if Lt
s R < 11. 97 kPa, 8535 3434 ik & ( mean arte-
rial pressure, MAP) [ 3ERIE T =20% . X T &4+
IR 7, AT 245 T R ECH 5 ~ 10 mg B, Phe 100 ~200
pg WK, 0K T 50 IR/ min 255 0. 5 mg FiT+E
vt i KRS

1.5.2 sk BEHUW 87 B2 10 rh AR 7EHE
BRI IS A 75t BRI I, DA B2 X6 B B B F1 Phe
(N EAH DL T A AL, - (D BRI O 41, 22 i oAk
FER N, 35 1, 5 40. 2% ;) BRI 1 41, 22304 (%1
FE BRI, Xof IR BB 25 B 4, 12 3], 5 13. 8% ;) Jik
P2 20, 2 A A I Hs S g, % JR 2 B 0 AN R, 6
Bil, 15 6.9% ; @ WKL 3 41, 22 1A AL R B R, X
Phe N RAF,8 i, 1 9.2% ;& WREE 4 21, 210 F
AR SR, % Phe AN B, 26 i, i 29. 9%
1.6 ZEMEMARBHAHARE TEHZH
BB T EVE AR FRIG LR 5, S BIR
AN M AR BEAHRREA . A1 RS % EDTA 41
FeE T BUETR S8R, L RITE 4 CR %8 2 ABET
JEI> T DI AT T - 80 CUkA& . X
AR 00 S i B AL GUREAS , T JC 1 99 0 R B A S
em’ /NG, SERVIMA SIS REARAFR, TE 4 CF
i BARBEME o F AW S = R E T -80 C
VKA o

1.7 ESEX &% K M 4 #7 ( enzyme-linked immu-
nosorbent assay , ELISA) f#iFf§ N CGRPo ELISA
Ul S WG 1R R = T | el e s
CGRPa f/KF-HEATINE , HLA S 3000 5 # A 7 4%
R S B A T o
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1.8 {RmMEXREBE R Al F 0
A AR, VAR T 0. 5% 5 B L 47 4 2T
ORI 25 BE A 0.1 mg/ml, 50 HUR R
BEBL AT R 5 41, B4l 10 B, X R4, KRS
0. 5% R BLLT4E R 94 10 ml/ kg BB, K EHE H
0. 032 mg/kg L~ 10 ml; 4EHRA , K B IE #3242
e KRR Z 22 1 )G, 4 KBS 0.5% &
HBLLTE R 40 10 ml/ kg BEAY + SR AR, KRIEH 52
ZIPhE R R E52 22 1 e, 45 K B E 0.032
mg/kg FIIF- 10 ml; R + 4E 4R + Phe 20, K ELIE
WA E KRB 221 FiG, B KR ES
0. 032 mg/kg FIIMF 10 ml, 5 A4k A H 9:00
a.m. FIME 6:00 p.m. ZHEHE 1 I, 1EZ452 6 i,
TR + 4L + Phe 4IFELE45 251056 6 JRI5E 1 RIT4AR
A HH9:00 a. m. FkE 20 wl 50 pwg/ml Phe, %
LIS 1A RS 1 R4S K RS it AL BT, f O Ab
TR EVIRES 2 45 73 2H K BB M4 s 5 SR Je 4% iR
o SR BOR 45 K BRI AT AL B, 12 6 JE I ) 1
JE A 5 R R R i R 1 k™ 556 SRR A
FUIE R BEAY + R YR 2H B + 4R 4R + Phe 20K
B, SR AR L AR M DK AASI ] it 1 i S5 2H SRS N
CGRPa f7KF-,

1.9 Zit=#ab  {fi ] GraphPad Prism v8 X {3
TG AR B B AAE + bR 22 IE (2 £5)
TR o PILL IR LR B ST AR AS ¢ 4555, Z2 40 [H] T
BRI BRI R J5 2253 7 (One-way ANOVA) | G L
BRI G Tukey's Ji481E, LA P <0.05 ZERA

2 HR

2.1 ZEA—MGER  ESFEE T HERE N R
AIEE 24200 90 44, Forb 3 5] s 25 DR R 11 1 ok
G, P2 BEL T AN 42 T 01T 4 B IR g 201 Bk, Mook 87
A RF IR 1,

2.2 CGRPa 7 #| B 7= A B Z =3 4k P} 7K F 4 il
LR ELISA &4 04N ILE CGRPa [ /K-
(FR2), S5HRIF O ZUAH L, BREE 1 ~ 4 4117 CGRPa
KB TR (P <0.05) 5 SRR 3 ZHAH L, JRRF 4 21
IMiE CGRPa 7KF-FH75 (P <0.05) 5 5 BRI 2 ZHAH
Fb BRI 4 41 1f35% CGRPoa /K SEFHES (P < 0.05)
ELISA 7 22 ARG 840 21 CGRPa 7K, 5 pK T O
AR, BRI 4 406 B 4140 CGRPoa KT (P <
0.05) ; SR 3 4UAH L, R 4 21 AR #4041 CGRPa
AKF-THE (P <0.05) s SR 2 ZHAHLL , BRI 4 2H R

®1 Z2A—KHER
Tab.1 General characteristics of pregnant women

Indicators Values
Age (years)

<40 71

=40 16
Gestational age (weeks)

=37 68

<37 19
Parity

First delivery 61

Not a first delivery 26
Fundal height (cm,x +s) 32.79 £3.10
Abdomen circumference (cm,x %) 96.62 £8.74
Basal heart rate ( beats/minute ,x +s) 96.12 £15.70
Basal systolic blood pressure (kPa,x +s) 16.47 £1.51
Position of fetus

Left 79

Right 8
Fetal systolic blood pressure (kPa,x +s) 0.924 +0.038
Fetal femur length (mm,x +s) 72.57 £4.71
Fetal macrosomia

Yes 77

No 10
Anesthesia methods

Epidural anesthesia 23

Spinal anesthesia 64
Anesthesia puncture space

1 12

2 21

3 54
Anemia

Yes 49

No 38
Hypoproteinemia

Yes 46

No 41
Electrolyte disturbance

Yes 42

No 45

*2 ZPASMEMKEREEELR CGRP a K PUELRE (v xs)
Tab.2 Determination of CGRP « levels in peripheral

serum and placental tissue of pregnant women (x +s)

Pregnant women serum  Placenta tissue

Groups

CGRPa (pg/ml) CGRPa (pg/mg)
Anesthesia =0 (n =35) 33.51 £3.27 31.33£3.15
Anesthesia -1 (n=12) 42.84 £2.05" 32.57 £3.29
Anesthesia -2 (n=6) 42.23 +2.88" 33.73 £2.20
Anesthesia -3 (n=8) 41.60 £2.57* 34.65 £3.51

Anesthesia -4 (n =26) 57.17 £3.18*#4  79.64 £6.91 *#~
F value 229.2 477.9
<0.001 <0.001

P value

*P <0.05 vs Anesthesia —0 group; *P <0.05 vs Anesthesia — 3
group; P <0.05 vs Anesthesia —2 group.
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®3 FHEHARGREWELER (x5, n=10)

Tab.3 Body weight measurement results of rats in each group (x +s, n=10)

Rats body weight (g)

Groups Basline First week Second week Third week Fourth week Fifth week Sixth week
Control 220 +24 227 +23 238 21 247 +15 261 =17 277 £12 296 +18
Model 219 22 219 17 216 £18 209 9 197 13 172 £20 166 +12
Pregnancy 224 £ 18 232 £21 252 £ 14 274 £19 295 £ 18 314 + 14 33517
Model + Pregnancy 236 £ 17 241 £13 222 +16* 206 £11°* 18516 " 174 £17* 155 £21°
Model + Pregnancy + Phe 238 +20 238 +24 219 £17° 208 £17* 191 £14~ 181 £18 " 168 £15*
F value 1.949 1.929 7.696 43.160 98.590 165.900 252.700
P value 0.1187 0.122 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1

* P <0.05 vs pregnancy group.

FH L CGRPa /K F-TH i (P <0.05)

2.3 ENAXRERENEER HER3I)MWE
BRI RO 4 SR T, DA I R AR A 2 ~ 6
JE SEEURALA He, B + AR R AL AR AL + 4T O +
Phe 1A FTiBIFFEAIR(P <0.05)

2.4 ERAXRRBBENELER e KBRS
FE , 4543 4L R B 4 R IR M 22 7 RG22 X,
W4, R AR 6 JHR, 5T IR Hr , L7
+ IR ALY + (LU + Phe ZH0CHE FEYIRRAG (P <
0.05) ; A + 4L YR A b, B + 4T + Phe 41
Wi s (P <0.05)

x4 BAXRUBEEMNELER (kPa,x x5, n=10)
Tab.4 Measurement results of systolic blood pressure and

heart rate in each group of rats (kPa, x s, n=10)

Systolic pressure

Groups

Basline Sixth week
Control 16.23 £0.53 16.23 +0.53
Model 16.09 £0.67 12.24 £0.40
Pregnancy 16.49 +0.27 15.96 £0. 80
Model + Pregnancy 15.96 +0.80 30.03 £0.67 *
Model + Pregnancy + Phe 40.26 +0.40 15.03 +0.53**
F Value 1.222 111.400
P Value 0.314 8 <0.000 1

* P <0.05 vs Pregnancy group; *P <0.05 vs Model + Pregnancy

group.

2.5 FBHAKXKBRMFMEBEALR SR CGRPa K
FMELR I K R G AL 2 A 0
CGRPa [7KT-45 5 WoR R = A5 6 R, 5
YRR AT, B + (R YR AR + LR YR + Phe 21
I35 G 45 40 20 57 3% th CGRPo 7K E 55 (P <
0.05), WS,

3 W

HEAET AR IR 0 1) 7 PR v S P B PRI

%5 SBEKXRMBERMKEMARSESH CGRP o AFEY
MBHERE (x+s, n=10)
Tab.5 Levels of CGRP « in serum and placental

tissue homogenate of rats in each group (x +s, n=10)

Serum CGRPa

Placental tissue homogenate

Groups

(pg/ml) CGRPa (pg/mg tissue)
Control 21.4 £2.7 38.2+3.3
Model 44.6 £4.4 66.7 £2.8
Pregnancy 18.2+£3.5 40.3 £3.1
Model + Pregnancy 37.3+2.9" 65.4+4.7"
Model + Pregnancy + Phe 39.2+4.6" 63.8+3.8"
F value 98. 84 158.20
P value <0.000 1 <0.000 1

* P <0.05 vs Pregnancy group.

I A PR EE 78% o e/ Mb 2 il EL
FIEIVE AT e fE— e BB B APt Tk b =
VR A A 22 BT 23 5 S 3 ko R e Bk il i 5K, =
B4 B I A B FEAR AR R T A B
PETT RS, AR A2 1F 75 i A8 i 3 s/,
FRFEE A ] s o M S BUR LI R
B APGAR 14377,

CGRP 2 —Fp i ik, i 37 MR ILBRALN, &
— TS L SR AR S R . CGRP A B A
SERIARRL RS, B T A1 B-%, CGRPa FE S
55 PR R Bl R 2 R G R Y, d R AR O I A IF A R
TR . CGRPa 1457 14 7 RAMP-1
FRAMP-3 JE i 5 ZRIKE AW, 2B T L
20BN P B AN Y B FBE . CGRPac 375 5 1) I 45 &7 5K
A DLl 3 B Rl OR TR H AR 56 Y BIL ) & R
CGRPo W LA B2 5 1M 45 F- ¥ L4 i b i 32 AR 52
VLA E AT A N FHEE IR 5
B, n] Dh3E i — A RS 5 5 P B 4 ) 32
TR AR 5 3 0 B e R s e A
FIth & R G, EAATE T SR T 4 B 0 i A8 B i
(1 C R AS RIS il 2 27 b VR B A (15



- 1078 -

ZHEMKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6)

PE) RO RS A TR A0 I R 98 A R 7. CGRP &
Yo 4 9 3R 0 A SO LA AF Sk R L B iR
TEAR Bk AEAE 2 Fh CGRP Z 4K, )2 5 CGRP 4
SRMARATE L ARG W] CGRP 5K
SR 32 TRPVL B[R] 8 15 e B Al 2 8z, DA KR X
sz 64 0 N, B 455 4 S B8 T Al i 43 Ak pl 2
JCN A IR T o ASHIF ST A 42 52 A4 MR T
FE R AR i R Y 2R 4 AN A i i A
CGRPa 7K, 45 F o, 5 22 1 R e s TG A1 i, Fs
SO 2H CRRIFE O 21) A b, 22 001 R e R A ER ot S 52 iz
LORREE 1 ~4 41) KT s 5 28 1R B A A1
M RRY, % Phe 1 25 K U541 (R 3 41) AH LG, 22
TV JRR P A I I TR 2 7, %o Phee [ 245 AN R 20 (BRI 4
) KFPTF . X 2RI 45 R —3K,

H RTAY A PIRRIE S R 9 2 = IRl &, 32
BERZ R0 # 0K Phe R 22 EIR N SiiwE
FEH & BURR B 5 | S 1) 1B IR S A I AR s HL
‘B H Phe [i] Jifi 8555 B 1) 5 B8 K BREEIR 45 24 5 min
J& APGAR /M BA W B 25 5 Phe J& F Bij & 1k
() I/ i 5 o Phe (1) 32 B2 52 B AR R AT BE 5 |2
sl %, 75 B A R A i R 59 s bt A A A 25
Wy, A H IS R ER S BT HE S AT . B SRR
Phe FBLH G Y7 I NAK T BB S, (H A FHLHNAR
B RS 4l CGRPa AT 541 25 1
FIRERBFEAE . 78 i H K R CGRPa
(IR o SR I A 55 9K 2R A e A T T
W5k CGRPa Z 44, PP Z R TG M B MR B (1 1 1Y R
i1 CGRPa i W15 A2 M 2 R G ThAE, 2 5
MRS, B MRS FEAR BRI, K 1
FER BREARES 6 A, ST URATAH HE B3 + 4T U2
FER + 4L R + Phe 4R FE FAIG, 150 BA A 1 & 2
SRR o SR + AL URZLAH bL, AR + ATk +
Phe YR 4A 5 B TF, iRy T Y 25 SR B 45 T
T+ G IR KR Phe 3677 oA 58 4 2 R BRUIRCAR T
55 RIS 000 R LML ¥ R R B 2051 3K CGRPa
(K AR K BB S 6 JE oK, S5 AR R4 AH L,
BEAY + AT YRR + 4T UR + Phe 41 1L 775 AR 2541
L1530 COGRPa K T . X AfRE T AT 4
— S 2B AR 2 MEAE P RR IR T30 B 7 B4 Phe Ji2
AU ) P42, P RE R 7E I (] CGRPa (1) 7K -
RS IER

SRR e BHEAE PRR I ) B A1 o 2
1A%t Phe FHRIAYT A K AT RE -5 06 8 A5 E i i
Ht CGRPo 7KF-FH A G o 47 i PR b m] LAl Byl

SEZIASMNE LT CGRPa 1 7K SF- , 1 0 1 7 43 20
FTHEAS AR ED 7 TR b B L TR ) XUBS:  B
IR AEZWT TS T R IEAIKT CORPa K- T8 517
A DA BRI 7918 7™ T A o ) BT i ) R XL
{EL AT DA A2 1Y 2, LT/ iR £ 41 20 CGRPa 7K P
Th i35 A A YRR ) 7 TR o e BRI e A
Ko BB E 250 JE 1L CGRPa (7K P 2177
A DT A A A S BRARR Hn Hs 14 KU o

B Lk
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The study on the correlation between calcitonin gene-related
peptide « levels and poor response to deoxyadrenaline in pregnant
women with hypotension during caesarean section under

intraspinal anesthesia based on rat model
Ren Xia, Gao Yuhua, Chen Yi, Guo Yan
( Dept of Anesthesiology and Perioperative Medicine ,
General Hospital of Ningxia Medical University, Yinchuan 750000)

Abstract  Objective  To investigate the correlation between the levels of calcitonin gene-related peptide o
(CGRPa) and the poor responses to the treatment of phenylephrine in pregnant women with hypotension during
caesarean section under intraspinal anesthesia. Methods A total of 87 pregnant women who underwent intraspinal
anesthesia cesarean section were recruited. They were grouped according to the presence or absence of hypotension
after anesthesia and the response to ephedrine and Phe. As to Anesthesia-0 group, pregnant women had no hypo-
tension, 35 cases (40.2% ) ; Anesthesia-1 group, pregnant women had hypotension and good response to ephed-
rine treatment, 12 cases (13. 8% ) ; Anesthesia-2 group, pregnant women had hypotension and had poor response
to ephedrine treatment, 6 cases (6.9% ) ; Anesthesia-3 group, pregnant women had hypotension and good response
to Phe treatment, 8 cases (9.2% ) ; Anesthesia-4 group, pregnant women had hypotension and no response to Phe
treatment,, 26 cases (29.9% ). The levels of CGRPa in serum and placental tissues of pregnant women were deter-
mined by ELISA. The rats pregnant normally. A hypotension rat model was established by intragastric administra-
tion of risserpine. 50 rats were randomly divided into control group, model group, pregnancy group, model + preg-
nancy group, model + pregnancy + phenylephrine group, with 10 rats in each group. Body weight of the rats was
continuously monitored during the 2nd to 6th week of risserpine administration. Systolic blood pressure was meas-
ured at the end of the 6th induction week. And the peripheral blood sample and placental tissues were collected and
the levels of CGRPa were determined. Results The detection of CGRPa levels in the pregnant women serum and

placental tissues showed that compared with Anesthesia-0 group , CGRPa levels in Anesthesia-14 groups serum
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were higher (P <0.05). Compared with Anesthesia-3 group, serum CGRPa levels in Anesthesia4 group were
higher (P <0.05). Compared with Anesthesia-2 group, CGRPa levels in Anesthesia<4 group serum were higher
(P <0.05). Compared with Anesthesia-0 group, tissues CGRPa levels in Anesthesia-4 group were higher (P <
0.05). Compared with Anesthesia-3 group, CGRPa levels in Anesthesia4 group tissues were higher (P <0.05).
Compared with Anesthesia-2 group, CGRPa levels in Anesthesia-4 group tissues were higher (P <0.05). From
the 2nd to 6th week of hypotension modeling induction, compared with pregnancy group, body weight decreased in
the model + pregnancy group and the model + pregnancy + phenylephrine group (P <0.05). There was no signifi-
cant difference in baseline systolic blood pressure among all groups (P >0.05). At the end of the 6th week, com-
pared with pregnancy group, systolic blood pressure decreased in model + pregnancy group and model + pregnancy
+ phenylephrine group( P <0.05) ; the levels of CGRPa in serum and placental tissues increased (P <0.05).
Compared with model + pregnancy group, systolic blood pressure increased in model + pregnancy + phenylephrine
group (P <0.05). Conclusion The poor response of pregnant women with hypotension during caesarean section
under intraspinal anesthesia to the treatment of phenylephrine may be related to the increased levels of CGRPa in
placenta and peripheral blood.

Key words caesarean section; intraspinal anesthesia; ephedrine ; phenylephrine ; hypotension; calcitonin gene-re-
lated peptide o
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