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WE B S RRME ALY REAEFREEATHET LIFR AL S Kek (PONV) X £
RegHm, Fik w2024 F£9 A—2025 2 A T LETHACAREREL &L REAET RETH
168 ) B F RAMMIF R FWH B H > AR (C ) KR B4H20 (L 4) mZH e 440 (H 40),
W56 B, WRZMEZFATHEENGO AT A FIRAF L FLEHEERTOTR, FEERE
6h24 hPONV 2 A%  2ZF.5 C4iks LAT2~T4 6w % (HR) . F39 30k E(MAP) B 3 BA%
(P<0.05);5 L20res H 4 T2 ~T4 &f HR MAP B ZF4AK(P <0.05), 5 C 20 E L 40 T4 TS A £
FEERE(E) ZFELERE(NE) RSB (Cor) KFBEBI(P<0.05);5 LAkE HATL TS
Bt 2% E NE Cor K-F R FBAK(P <0.05), RE6h24 h, LA H2PONV XA FHRFKT C 4
(P<0.05),% L 284« H AW £ F %G FESL(P>0.05), £t 04T HZORZ A G R A AT
REHAFIEE LR, EKARE PONV L A%, L 100 Hz &9 24T AR i 3h A 5 A4 2

BORE B T @mACR P, M 2 He 3R 4TS5 100 Hz &30 2416940 PONV 4E A AR & |
KR A A S REAETF AR AETEE; RER T TRk
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MR N I UE T (AN L2 3 i | Bz Jo e 458 L i R R
SRR T o SRR IR A A8 i LSECRE L i
OHEGAHE b AT REE A O LB O R AR R A
i, JEHXF 5 IO MU 19 R XU B e e,
FHFAREE ARG E O (Postoperative nausea and
vomiting, PONV ) & A4 3L &, PONV AN AU I A8 5
¥, 8 AT RESEC) sk SR BRI AN R,
TERAEBE RS 0], S A S5 P Rk, anfal A A0
BAERE DU N AR PONV KA R HHE TR

KR EE.2025 -08 25  f&[E HH:2026 - 04 - 02
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5- ek, 2R MR, KB iR PONV B1E
FAE4 . SRAAT, HUER A7 RS RO R 4 DA 5, AN ]
IR L VR AL A7 AR 22 5% IRAA L (2 ~ 10 Hz)
F AT E P IRPERT IR R G R HEEUR AR N
B HLET (50 ~ 100 Hz) ] BE 38 32 417 i) 52 8% A 28 3% 14 9
WIS S12% . EET, 56 FAS [R50 3 H & X 4 B R
HHFARBESEWE VN L PONV S0 (1% L
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RERi 2 25 R A T ARG RY 168 Bl & R
HBENLECTF R R B 1 AR RAL (C ) AR g2
(L) Fm i st 40 (H ) , B4 56 B, —4H8s
FPE SR RS AT 48 50 ( Body mass index, BMI) | F

AR FARBFE] A i i, 22 F g2
BX(P>0.05), HAW M, LE 1, KRS L
msE £ AN R BB # 22 0 S (RS . 2025 -
7th - HIRB - 116) , i A YW BRI R E S,

Rl ZHEHREEEFRETEEZEZAMLR

an B Bk A (xxs5)/ BMI(xxs)/ FARIH/ 15 T~ﬂ<ﬁﬁl‘§(xts)/ At i (x £ 5)/
4 (kg/m®) el fEge e AT HOARRE AT min mlL

C#4l 56 32/24  48.68 £7.25 22.56 +1.75 22 18 16 125.63 +25.34 356.82 +85.28

LZH 56 30/26 47.86 £7.64 22.24 +1.84 20 20 16 123.80 +24.72 348.52 +82.68

H4l 56 31/25 49.23 £7.52 22.38+1.79 21 19 16 127.27 +£26.16 362.13 +87.55

1.2 Wit

TBEAHE ) 25 5 HH 0 2 JR MR 10 8 26 S i 1297 48
R RIS A T RO g R, LR R
RIS BHME , FEME CT i MRI 2 75 HE 8] 4% 28 H 36 ff
2,

TR B A IE S B MEME A A S R PR R 45 B 12
JEHETE (2023 4F) )0 e B M 1a] B B AT T R RR A
Je 1, M CT 5% MRI $27- HEAE IR AR <12 mm, Bk
I < 100 mm?

HHESBOBRFRZEE 4 0)) 7, A W
GG TS R T sl Z R, X Rk CT #2784
HEACEIT, 5B FARE A B E R 1E,

1.3 AR

OAFABHETF RIS, T4 B BRI ; Q4E R 18 ~
65 % ;X EMMEII0H 1T ~ T % ; DARFTIT
PR T E S E AR T AR AT ; © T AR T AR
S UIE (0 i 3 B JER J e | M IO i | 2 0 O RS T B
%) ;OB E LR IEABS SRR,

1.4 HEBRbRiE

OAR [/ A7 6O H#ERF & IR (i e = 160/
100 mmHg) 5.0 VA B H A A ; @F & shik |
PONV 3 52 BRI 24 h AT R 25 s RS0 TA
I e RRERS TC IR IC A 5T s X AR F 5 feft FH 1) JRR I
Y AR G O F RS AT 3 h SR i
I I 800 mL; @ Hidkil 5T
1.5 W5k
1.5.1 HET

L 4R H 413 A e BOF BM, #8000 Fe
31/ g 192 S 11 = T 1 e Y e SN A K e YT
HOSAN P9 &7 (a2 1 2 ~F, 24 LR 5 5 ) i it
WU Z 1)) A48T (C5f 2 g el i v i) R = B
FCCHEER 3 57 IR Aius Ah 1 REFR AL ) o oL SR B
MREFLERES SR 0. 30 mm x40 mm TR E R4 H
AU R A IR RR K | TR ) 3% 256 IR U

P22 38 (HANS = 200A , db 52 D= & A A |
L 2HR ] 2 Hz B 2200, H 20k H] 100 Hz 3% 22500
A, PR 2H P Ui B P LA SR A BB 32 (1 ~3 mA)
ST ] DURR 75 S 1T 30 min T IR, F54e B T RE5
C AT HATR] AT 8 A7 A0 B R B , RN AEF R 4L,
AN T UL

1.5.2 JREET %

SR RIS 5T 3 — B MR R K S R Ak
WA (A2 77 T 58 VLT AR 2l SR A BR 22 ) 4tk 4 SC
5 E 27T H10980025 , #iA% 2 mL: 10 mg)0. 05 mg/kg .,
PITEI (A2 72T 52 TR R 24 Ml JBe 3 A R 23 ], 4t i S
5o FE 2 E S H20234180, FLA% 20 mL: 0.2 g)1.5 ~
2 mg/kg\%:j()zki(d:)i’:r%EEIJ\¥E%1“£HKE%EE/L§
) JIAESCS . [ 25 T H42022076, K4S 2 mL: 0. 1 mg)
3 pwg/kg B PRI (R 5 LA 3 1 24 4 A BR
o), M SCS . [E 24 fE 5 H20093186, FLAK 5 mL:
50 mg)0.6 mg/ke, FREEBIER U NI &= AL
FASEA T, FR [R]—{7 o AF % JBR e = 0 R FH e 552 i4E 4 1<
T ERAEA S RERE (B 7.5 ~8.0 mm,
ZPET.0~7.5 mm) A B R IEHLA TALARE
BB ISR 8 ~ 10 mL/kg, PRI R 12 ~ 16 K/
min, WL 102, PR R — 48 A0 BR 43 35 ~ 45 mmHg,
SRR - R PIIARY 4 ~6 mg - kg ™' - h™' ¥R
JE0.1~0.2 g - kg™« min ™", [A] Wi ok i G 2 8 15
BEAERFIIUR , il F SO A £ 40 ~ 60, AR H AR 45 1f
OB R R 2 ) 1, 25 Wi s > R E 20%
B < FERE 20% , 53 A KT e R P (AT 4K
HOREE TR 25 A B F, i E S 2
H20040774 , 3i4% 10 mL: 5 mg) si 28 IR &R (4"
J 5K . i ) 2 A BR D HEE SC 2 iR
H20243722 , 4% 1 mL: 10 mg) ; #7 0> %R ( heart rate,
HR) > 100 ¥X/min 3% <50 ¥/ min , 53 51| Bk 78 53 3L A
BIR (AT R SFF a2 A BRA A I S s  [[ 2y
HEF H19991058 , MiA% 2 mL: 0. 2 ) B B4E 5 (247
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Ko K25 A BR 2 |, b S0 5 [ 24 i
H12020382, KiA% 1 mL: 0.5 mg) ., F-ARLEH AT 30 min
15 LA P 20 PR | e B Pt L R R B AR 25 K
1.6 WEAER
1.6.1 IMyish i+6tn

S35 TR ST (TO) VBRI (T1) 464
J5 1 min(T2) GG 3 min(T3) %5 5 min(T4)
1E5% HR 8K ( Mean arterial pressure, MAP)
1.6.2 I N R KT

3T TO T4 FARGE I (T5) SRAE Fh J& # bk i
5mL,3 000 r/min &[> 10 min, 435 M5 5 & T
—80 CUKFHPRAFREI R FH Ml IR G 72 TR 6 2 Az Yl o
HE EIRZE( Epinephrine, E) | FHE FIRE( Norepi-
nephrine ,NE) | JZ il ( Cortisol , Cor) 7K, i{57 & H
VB AR MR BRAA R A 4 BB AR
1.6.3 PONV ¥4l

SrBIFARIG 6 h 24 h R FHMSEAAUTE 5375 (Visu-

al analogue score, VAS) 'S ¥l PONV =8 FEEE (0 J5 .
IR ~3 43 B AN E KR4 ~

6 43 EE EMA R T ~ 10 43 FRE U E N
ATE TR ) ,iE sk PONV & AR 36 () B8O ik B Ry
FHE) o
1.7 St

K HI SPSS 26. 0 Geit A T8 s b, T B
BB + bRIEL (v £5) F75%, P HLEERH LSD - 1
K A8 LR B 2R 07 22 00 0. THECSE R LR
(%) Fm , WK Y’ K, P<0.05 WEFA5%IT
2 #HR
2.1 =ZH B E AN E] B) I B ) S e bR TR

5 4B, L4 T2 ~ T4 Bf HR \MAP i 3 5%
(P<0.05) ;5 L4# , H 40 T2 ~ T4 I} HR \MAP i
FRE(P <0.05), 32,33,

F2 ZHEERBEEEFNERTBEARERBES HR BB (v £5,2X/min)
415 s T0 T T2 T3 T4
C#H 56 72.34 £5.50 70.54 £5.63 95.66 +8.25" 89.34 +8.51* 82.52+8.86"
L4 56 71.82 +5.25 70.91 +£5.38 82.45 £7.13** 76.57 £7.40** 73.25+6.92 %%
H4 56 72.16 £5.40 71.25 £5.48 75.34 £7. 60" 70.25 £ 6. 84*¢ 68.52 +6.35 *#¢
*®3 ZHESREBEEHEFRETEERRRES MAP LbE (x +5,mmHg)
Hul o Bk T0 T1 T2 T3 T4
cH 56 103.41 £9.65 100.57 +7.74 122.63+9.75* 118.66 +8.49 116.21 £8.14 "
L 56 104.59 +8.76 102.61 £6.76 117.55 £9.37 ** 114.25 £8.26 " * 112.23 +7.87**
H#H 56 104.34 +8.67 101.88 +7.39 113.34 £8.76 *#¢ 110.48 £7.79 *# 108.57 £7.29 *#¢

T SR T0 LE, * P <0.05;5 CHILE,*P <0.05; 5 LA LE, P <0.05,

2.2 AR ML MR AKF LA

5 CHWI, L4 T4 . T5 B E NE . Cor /K

BERR(P <0.05) ;5 LA, H 240 T4 TS5 I i i
E NE . Cor /Kl ER#AL (P <0.05) , WL 4,

x4 ZHEEREEEFARETEFMLENHMEKRTELE (5 +5)
A i E/(pg/mL) NE/(pg/mL) Cor/ (ng/mL)
T0 T4 15 TO T4 T5 T0 T4 T5

CH 56 125.62+25.32 325.83+45.61%  285.32+42.54*

LA 56 124.85+24.74 235.26+38.43 % 205.64+35.78*% 214.72+34.95 385.25+58.62 **

215.35+35.62 525.61 +65.81 "

485.25 £62.32"  115.63 £20.34 285.34 £35.62*  255.81 +32.53 "

345.63 £55.25 %% 114.91 £19.75 215.25 +30.41 "%  195.62 +28.71 **

HA 56 125.22£25.15 185.35£32.64 %™ 165.22£30.81 ** 215.16 £35.26 315.32 £52.46 **¢  285.23 +48.64 ** 115.25 £20. 11 175.37 £25.62** 155,27 +23.82 *

T 5 TO L, P <0.05;5 C 41LER, *P <0. 05,5 L 414, ¥P <0.05,

2.3 ZHHEHE ARG PONV KA TSN

ARJG 6 h.24 h,LZ1H H 41 PONV & A= %3 b 3

XF C4(P<0.05),1 L4LF H 4 i 2% R 5 T
FEX(P>0.05),W#%S5,
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R5 ZHALBREEEFRETEERBETRME L PONV Z4EKLLE ()

15 s AR5 6 h RG24 h

T R o T EEAE/E(%) x R g & B/ (% )
C#H 56 28 15 8 5 28(50.00) 22 16 10 8 34(60.71)
L4 56 40 10 4 2 16(28.57)* 35 12 6 3 21(37.50)"
HA 56 45 8 2 1 11(19.64)* 42 9 4 1 14(25.00)"

W5 Cdlig,"P<0.05,

3 g

SRR R 4 BRI N TR B A
Y, HT | & I % B PONV i 28 J2 1fe A JBR I A5 B
(TR A5, ASBIFZE 3 A X A ) 480 % L T AR &
,100 Hz S g 7Efe e 4 BRI A HE F AR B E S
A A I M0 I Bl D0 A | 3N O R RO AL T
2 HzA[A0 i &, LR O3 L 5 2 e A AR AR R 5
PONV KA 3k —Z5 5 Al R Ab =48 1 457 10 AR e
ERRAL TEE S MU L ALE A R B LA A B
EFR eI,

AWFFEIEICAN OC A4 R = B =G AT HL BT Al
W, 3 7R B S, O B TR O 4
FINWKAE 25702 —  iEBAAE k. B3R A H AT
PR TP RS B, BRI UESE , Y e OX
P mT S e AT R 2P A SR A e A
R ARARAS 30 AR MAP 3% 30", A B v 38 2 52 iy o X
5 - RO R G KIEIEHER ., QB8 BT MM
KInss, RIE I, Bl o H B B AU R | e
A OB AIE SR, BURZGHRIT S R, &4 R
AIOE A RET A B sz A BT 05 Bz 5 S A%
S U O B, ELBE R 5 BRI R ROR
AR BRSNS, ORE=H/CEEHHE 2, S
FOCHETAE PRI b A @ A E | 25 SR
R 1K BRI SE o, A2 = e 3R m T e ok
EME - By 8 el g, w5 AR
B RIEREA ) R B - A — B R A
15, AR Cor A Wl L I, = /X [RIAE T, AT
MNFEE VT OEER N ok ik A 2 A R AR LR
R BE T, 325 A9 DB A A 13 Ik PONY”
A% Bos

AR AR T A ) P I S R 2 R U 3
& - B L RRBE I R G, 3 BOL S B R R R, TR
HR \MAP RIZLE 0 3R i3 sh 71 24 0 sh st F 4
FFm I e O BB AR TR B U WA, AT ReHE
O WUFE SRR, 75 2 0 LBt i = A 1L 587 R b . AR IF ST B
7N, S BRALA B A AT (L 4) RE B PRI fS
1 ~5 min(T2 ~T4) 1 HR Fl MAP, 1 = 45 L5 (H 41)

FIRSE SR A, H. H 245 B ) 8 38 4 0k 3l e B e
N kAR F T R AR A I A I3 BT T S A
TERTRAAE . BRAERFSE O S s A A I3 30 1249
TVEAS A FMETAGHSE, Pan 25 D 4 A 105 BT
WG T WU VIR A B3, TERRBERT 30 min % FRIRSS
R B AT RN OGO BRI, G5t i
RIS B 25% 6% 5 MAP F+ 5 s Bif
FEAK 20% ~30% , HARJG 24 h G AR R B ET
R, ML L, 20 R B 0 S8 e A A IR - A
S Pk /DA RO R, T SR TR 25 57| Armstron
LN A 2.5 He F115 Hz HLER O 3RA8 SR (R 5200
RIS (2.5 Hz) 50 35 15 02K 28 4 2835 1 (e A
PR TR 56% ) , M A HLE (15 Hz) FURA 35 ]
EWURALT 100 Hz, {HAFFE 30 0E T B A0 00 2K 2
ZRT R A, Ay s A B ML B T B S
R, Mao %5 P 3R I m L AR (40 100 Hz) 7 38 13 8 45
H Mg R (e 2k ) BoE i s Ji2,
WA S HR B8, AL AT BB 00 H 0 ok
AR T 0 AR AR T A Se—— B M A
A ELRERS BT AC I 28 (4O IR0, T g A0 R 461 T 8 3
Ik B R 2R A 2 A A M JE K RS B Y
Frekmstia] . AWFFEH H 4 7E T4 5 8E4ERF HR  MAP
Fasg  EDUE T axX—HUR f A B, e, BT
R A H PR TR A A B ] 7 7 0 A 28 b 22
J1Ft i 3K AT BRI A NSO N, ASHIE 5 o IR
T2 i} MAP %% T0 FHE535 18.6% |, 1M H 414V T 1 8. 6% 4
71N e A LT R DR T BRI B e, XS
Wang %1 E1 X6 4 BRI 45 1 H 5, 100 Hz AL &3 1 11
il miRNA - 155 . miRNA - 335 F1 miRNA - 383 i %
ik, EIE P RS RS B T S R R
EPIK AT MAP 5 SR 2 3K 40% ~ 50% , o HAE Q1
BRI ERFFAR PR W

N ER (E NE | Cor) Y ik B HIU U6 45 N
PIAZ a3 3R I, HAKFE T i AN AUl i 3t 2 77 27
Pl 3] Rl 38 2 300 2 Ty e 3G 0 AR 5 IR g AU
ARG BN, L 417E T4 K TS Wi ENE  Cor /K-
BEMT XA, W 0 A E R bRt — R, R
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FEL AT 51 0 2 (08T 3 A G ) 91 o) I 95K 0 3 A b
MBHZE - 3 R DL 438, E NE 3228 i 28 i
ZEARNY B b RS 5T W, T Cor W A2 R Fr i - 3
T — B R (HPA Bl JR 4% BB T B o DU i
PR R . — Ty T, e A R A e O AR A
BT 7 32 A4 BELUBIr 4 35 MRz A5 1) Al 1 328 9 /D A8 Ik
PREEDLAT 3 53— 7 THT, FLET 00T 12 22F P M R 3 , 9
M P 1o 9 36 T e B AR R R R R RO R o
Wh, TR FZREAR Cor K7™ AWFgE v H 41 T4 B
Cor /K%t B ZH A% 38. 5% , Aix — MLl H2 4L 1 1]
HUEYE . 540 % AR F L, = L T I PR A T e S
PR 8 1) B 22 52 6, Yang %5 BF 5T R W1
2 HzF AT R 25T B - WMEAK ST, 1T 100 Hz HLEF 7]
[ ERE AR S 5 M ARSI, R P RO 2 S 28 1 T 27 4 1)
IVE SR HAR A B - NMEIIRC 2y 3 f%, X ]
REfEREASIESE 12 N SO 3K O R4 45 I A e +F
SEREMRA LG MR TR BN, X AR i
YERIIU R B ——TF ARG A B T 5| e W, 1
AR L T B B A < I 22 R T RE s R
HIE IR I ) SR S5 RAE N

AWFSE SN, L4 H 4 ARG PONV kA4 R g E
G XS B R PIA R] 22 5 JE 80 T T2 3 X 4R LT
PONV {EHFEAES S M, PONV kA5 Z P A
R, LHE B W sh 1 0L ATE T RE MU R X {2
JZ RS IOESE  FAT YT PONV RYMLHI T RE# M 22 10 1%
P He— R = Bl R E 2 - B
B E P i ol v AR R L LT R AT
TRAEE I~ fih A X5 — SRR Z ARG 1 5 - B2l
JEA S S IR X A ST AT 4
PONV & A= SR BEAR 0 25 3 H #0056, 56 F 481 R X
PONV F54I  ARFFE AR KB L 405 H 425 5, 45
AT BE BT PONV A A2 00 300 [ ( ok 5 i 2 R 48 ) XoF
P AT A0 ) S AR T B A R B R 52 B ) B ¢
PIvEHE, ASWESE P 2 24 R FH RIS 55T 30 min &
FARGERAGFELL A T30, 08 19 IS nT R 5
THIRZES, [AREENE, AR PR ARG
24 h PONV RZAF R EMT C A, & i i
AR R B — o L, X FTRE S5 FAEH R AR B
F2) A O LR N R AR BRI 4 B
2575 RIEAR, MR 7 2525402 PONV [yl fa s K2

AT B PR S I EARBIAE LU i, He— W
T e 0 P BB T AR A A I R O 38, Sy v IS S8
(AN e IR R ) B AL T TR I U B R
BE NS 11 (B E | F2iE 7/ R VT (R S S s IR o N

AT 1R 2590 B AR S ki 24 6 P, 445 5 Jon e e A A1 Rk
B = AL I RARAE——8T PONV JGif X /r AL
WA T IALIAE B0 0 2 A8 PR ] O Se e 6 Rt e T 138 T i
IRHES™ . S350 ARG —E R BRIk, 1 J, RVEAL
HL A R E R s [ o) 445 SR 0% S ) | A Sk mT e 2ok )
ROV FENCA S B LU, ARG I 5 B3R, X ek A 5C
B> TAREY ML R AL B e BEA R FR
THL 2 REEA BRSO 3 — 20 B U 45 18 Al
L,

g5 B RTIA BB TR RO 4 BRI AL TR

FEIRE B, AR AR PONV KA 4, ok

100 Hz w40 H BT PEASE LI 30 3 2 A0 o 0 R B

T TR AR, 10 2 Hz AR AL 5 100 Hz w55 i

FHAHT PONV FEFIAR
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Influence of Electroacupuncture at Different Frequencies on Tracheal Intubation
Stress Response and Incidence of PONV in Patients Undergoing
Spinal Surgery Under General Anesthesia
WANG Tingting', CUI Yong', JIN Weifang®, ZHAO Xiaoli', XIA Jianhua’
1. The Seventh People’s Hospital Affiliated to Shanghai University of Traditional Chinese Medicine ,
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People’s Hospital, Shanghai 200137, China
Abstract Objective; To analyze the effects of electroacupuncture at different frequencies on the tracheal intubation
stress response and the incidence of postoperative nausea and vomiting (PONV) in patients undergoing spinal surgery
under general anesthesia. Methods; A total of 168 patients who underwent spinal surgery under general anesthesia at the
Seventh People’s Hospital of Shanghai from September 2024 to February 2025 were selected. These patients were
randomly divided into the control group (Group C), the low — frequency electroacupuncture group ( Group L), and the
high - frequency electroacupuncture group (Group H) using a random number table, with 56 patients in each group.
The changes in hemodynamic parameters and serum stress hormone levels before and after tracheal intubation were
compared among the three groups, and the incidence of postoperative nausea and vomiting (PONV) at 6 hours and 24
hours after surgery was recorded. Results: Compared with group C, the heart rate (HR) and mean arterial pressure
(MAP) in group L significantly decreased at T2 to T4 (P <0.05) ; compared with group L, the HR and MAP in group
H significantly decreased at T2 to T4 (P <0.05). Compared with group C, the serum levels of epinephrine (E),
norepinephrine (NE) , and cortisol ( Cor) in group L significantly decreased at T4 and T5 (P <0.05) ; compared with
group L, the serum levels of E, NE, and Cor in group H significantly decreased at T4 and T5 (P <0.05). The
incidence of PONV in group L and group H at 6 hours and 24 hours was significantly lower than that in group C (P <
0.05), but there was no statistically significant difference between group L and group H (P >0.05). Conclusion: EA
can effectively reduce the stress response of intubation in general anesthesia patients undergoing spine surgery and reduce
the incidence of postoperative PONV. Among them, 100 Hz EA has a better effect in stabilizing hemodynamics and
inhibiting the release of stress hormones, while 2 Hz low frequency EA has a comparable antiPONV effect with 100 Hz EA.
Key words Electroacupuncture; General anesthesia; Spinal surgery; Tracheal intubation; Stress response; Nausea

and vomiting



