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HE . BH KRR AN Z 20Dk iA st & 4 B 5208 MAGE B 5 i A F %, T aS-4rE A
TARE RIGEG TN, ik IASA T (TR, A& REF T8 RIEE 0 85 806, R AL A E DA A,
B, C. D44, #8204, HHAREEFAHMIEILBRMAER 8.0 ml/kg, HIRIEHREA 0.05 mg/kg, A2
BT 5 K50 wekg, F R4 0.6 mg/kg, RIAH 2.0 mg/kg HF ; B 4T 2B kR 0.04 mg/kg. T R4
0.6 mg/kg, MiAE 2.0 mg/kg HF; C 44T 27548 0.06 mg/kg, T & 4% 0.6 mg/kg, FAB 2.0 mg/kg #F;
D #04-F 254k BR 0.08 mg/kg, ¥ 4% 0.6 mg/kg. AAE 2.0 mg/kg 5. CRMAEHFH(T, ) IEEHZ(T, ),
%6 1 min(T,). 4% )5 3 min(T,) 3% )5 5 min(T,) 5 A8 ] & a9k & (SBP ) AF7KE (DBP )% (HR)
Fo e B Ao Fe B (SpO, ). B &K RABEESHEKM T,. T\ T T T, 669350k 2 E L& (E). &
WE EE (NE) eS8 (DA) KP4 44 AMERMZREBferh i K REFRE, BR AN HR
ET. T. T,EHSETT (P<005), AR HR £ T, 85T T, (P<0.05); D44 HR £ T,. T,. T,. T, &
1&F A. B. C34L (P<0.05); A, B. C3411# SBP, DBP &£ T,. T.. T, & T T, (P<0.05), D 4145 SBP.
DBP £ T,. T.,. T,. T,B4&F A, B. C3%L (P<0.05); A, B, C. D44 E, NE, DA £ T,, T.. T,.
T, 85 T, BHER, 4% (P<0.05), D289 E.NE\DA & T, T,. T,. T, BH& T A.B.C 3 4L (P <0.05), A.
B. C34AME, NE. DAET,., T,. T,. T,BAEZF (P>0.05), it 4 FKEH-FoHIR0EH R Dk
BR 0.08 mg/kg 7T A AL A0 H) B A E G E R BB, RIFHT A A N F
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Effect of Hydromorphone on hemodynamics and stress response
in general anesthesia induction

Hong-qiao Huang, Lu-yuan Zhao, Tian-ming Yang
(Department of Anesthesiology, 303rd Hospital of PLA, Nanning, Guangxi 530021, China)

Abstract: Objective To explore the influence of Hydromorphone on the hemodynamics and stress response
during general anesthesia induction. Methods Totally 80 patients undergoing general anaesthesia with ASA grade
I/I1 were involved in this study. All patients received Propofol (2.0 mg/kg) and Rocuronium (0.6 mg/kg). Patients
were divided into 4 groups based on dosage of Hydromorphone (n = 20): group A (fentanyl, 5.0 pg/kg), group B
(Hydromorphone, 0.04 pg/kg), group C (Hydromorphone, 0.06 pg/kg), group D (Hydromorphone, 0.08 pg/kg). The
heart rate (HR), systolic blood pressure (SBP), diastotolic blood pressure (DBP) and SpO, were measured 5 min
after entering the surgery room (T,), immediately after inserting tracheal catheter (T,), 1 min (T,), 3 min (T;) and

5 min (T,) after inserting tracheal catheter. The venous blood samples were taken at T,, T,, T,, T;, T, time points for
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the measurements of epinephrine (AE), norepinephrine (NE) and dopamine (DA) with high performance liquid

chromatography. Results Compared with T,, the HR at T, T,, T, in four groups were significantly increased (P <
0.05), and the HR in group A at T, was significantly higher than that at T, (P < 0.05). Compared with group D, the

HR at T;, T,, T; and T, in remaining groups were significantly increased (P < 0.05). Compared with T,, the SBP

and DBP at T,, T, and T3 in group A, group B and group C were significantly increased (P < 0.05). Compared with

group D, the SBP and DBP at T,, T,, T; and T, in group A, group B and group C were significantly increased (P <

0.05). Compared with T,, the E, NE and DA at T,, T,, T, and T, in group A, group B and group C were significantly
increased (P < 0.05), and the E, NE and DA in group D at T,, T,, and T, were significantly higher than it at T,
(P <0.05). Compared with group D, the E, NE and DA at T,, T,, T and T, in group A, group B and group C were

significantly increased (P < 0.05). There was no statistically significant difference in E, NE and DA among group A,

group B and group C (P > 0.05). Conclusions Intravenous injection Hydromorphone at 0.08 pg/kg is effective and

safe, which reducing the hemodynamics and stress response during general anesthesia induction.
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VEHL 2014 4F 3 H—2017 4F 10 A 44 303 &
BE BRI N AR 80 4], 4E % 20 ~ 55 %, ASA
ST M9, REFEE 18 ~ 29 kg/m’, BlFLIT I AL B,
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1.1

1.2 BREETE

BEANEE, HH Agilent WH Y (8 Agilent
ZNHE] ) W B (systolic blood pressure, SBP ).,
&7 5k £ ( diastolic blood pressure, DBP ). > F (heart
rate, HR ) 1 ik # 1L % ¥ F1 B (oxygen saturation,
Sp0, ), B AE S5 5 min $U{E M FEAE . FFiL b K,
4 HYPTEFLIRMAR I 8 ~ 10 ml/kg, FREEE S HIH
P E i (6 Limin) W4, A 2R KRS N )
( 9% [E Astra Zeneca UK Limited 2 7] , NT102) 2.0 mg/kg
B EEUUNA, BERE KT 2 IR 0.6 mg/kg
VLA 5 ) 25 B 03 A7 BR 22 w1, 180303 ) 125 K JE
50 pgke CHBARADLARAH, 1161201 A3) 1R
HIET 5 B AUBE RIS ZSMERR 0.04 mg/kg (FLE
NAEZ AR ], 1180101 A1) FIRIAR 2.0 mg/kg
R EVUAR, BS R KES 2 EIREL 0.6 mg/kg TR
HIES, 3 min ATV 5 C AL ki Sk
fiil 0.06 mg/kg FIPVAED 2.0 mg/kg W5 2 BN, Bl
JaF KR 2 PRI A 0.6 mg/kg PREIFE T, 3 min J51T
SEHRE 5 D KIS E R 0.08 mg/kg HITH
1 2.0 mg/kg 1757 B EIRIK, BEJS ERIKTES 2 PRI 2
0.6 mg/kg BT, 3 min FARERHE. B. C. D
3 20 SR 25 56 25 B AT B 5 mine BT A H R
AR Y — AR, 1215 s IR R 1AL
D) r B RE RIS P il <, WO S TE 5
N 6.0 mg/ (kg+h), HiZF KJE 0.2 we/ (kg min) ('H.
BRI A BRA T, 6180308 ) ZeHEmilE. 4 1
LU %« HR<45 K /min [ 5 45 T 5 kR 59 B
FE4h 0.5 mg ; SBP<80 mmHg ( B{# SBP T F&IRE > Kt
RHERY 20% ) 45 T #kIESTRREI 5.0 mg, T TR
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ICSEAS UL IERE (T,), SRS RIZ] (T,),
FHEE 1 min( T,) FHEGE 3 min( T,) i )5 5 min( T, )
5 A~BsF[E] 25 % SBP. DBP, HR. SpO, ; f£ET,. T,. T,.
T, T, i) SRR I 3 ~ 4 ml B THFEBUEEE T 0°C
T 4000 r/min &0 5 min, BUMIE & T -25COKFEIRAE,
I FH e BOHRE £ 35 — HL ARk (LC-6A m R0 AR &
AN, HAR H A ) Rl bk i i & AR ZR (adrenal
epinephrine, AE ) EHE FIRE ( Norepinephrine, NE )
FZ B ( Dopamine, DA ) /K3 (355 i K ELH U Ty
B 2GR A RS AR ), BRI A A A 2 5 It
FI, SR RS NAIENL, LR EERTE] . R
BRI SEAR SR Z GO AP M sh 12 . N
FIKFFURN R
1.4 SitEFHE

BRI MR SPSS 16.0 S8, TR YR
P+ riEZE (x£s) FoR, WECRHIEZ N &R
W7 22500, LRI RGIG LU AR A LSD— K5, 114505%
BB (%) Fow, WBERH xRk, P <0.05 2
SAGFE L

2 #ZFR

21 —RREREEER

A BAE T — TR LS, 2 R RS EE (P >
0.05) (W3 1), WFstid iR 4 418 YR <4
), JCH Mg ARSI B, o A
8¢ HR<45 ¥X /min Y, 2FREHE JOR7G T,
2.2 MR NFETZWLEER
221 HR  HR B HECR A EZ MR8 25
B, 45 ORI L HR 25 (F=4.151, P=

0.000), AZH HR 7E T, B & F T, (P <0.05), @A
A HR A 225 (F=7.764, P =0.000), D #1#) HR 7&
T, T,. T,.. AT A, B, C34 (P<005), @R
W2 /) HR B fb a8 22 5% (F =6.679, P =0.000 ),
W 2,

222  SBP  SBP YRR FHEE M SR T 2253
Mr, &559 O] a] 5 Y SBP A7 225+ (F=3.356, P =
0.000), A 4HHJ SBP ZE T, T,. T, B & F T, (P <0.05 ),
QAR SBP A 25 (F =9.576, P =0.000), D4
fSBPFET,, T,. T,. T,HfE T A, B, C34 (P<
0.05). QRN[ELLY SBP A fbitai A 2253 (F =7.954,
P =0.000 ), W32,

2.2.3 DBP DBP A HBCRHEE N SR 255
Mr, 455 . OA[FIIE] 25, DBP A 225% (F =3.159, P =
0.031), A 44f% DBP £ T, T, T, B F T, (P <0.05 ),
QA4 DBP 2% (F =5.656, P =0.000), D 41
) DBP 7E T, . T, T, . T, Bfflk T A B.C 3 4 (P <0.05 ),
@A 4 DBP A fh a5 22 57 (F =6.344, P =
0.000 ). "W.# 2.

2.3 MHEMEKFELE

23.1 AE AE WHESRHER SR 250
Mr, 458 . ORI RS AE G 25 (F=12.341,
P=0.000), A, B, C3HMAEFET,. T,. Ty, T, A5
T, Bt b, #FE (P <0.05), D4R AEZET,. T..
T, By 5 T, B He A, Ik (P <0.05). @AR[E4Lm
AE 25 (F=10.254, P =0.000), D #Hf#% AE 7£ T,.
T,. T,. T,F{EF A, B, C34 (P<0.05). @A
) AE bR 25 (F =13.879, P =0.000). UL
3.

232 NE NE W HRESRHEZ W &R 2550
Br, 855 . OARFBFE A NE 25 (F=9.887, P=

Fz1 4HAEF—RBERIELE (n=20)

15 Wodel o AER (%, KE/ (ke

AR ARzl JREEAFE] / (min,  BERE / (min,

il Xxs) X+s) 1) (%) Bl (%) X+s) Xxs)
AH 12/8 41.5+49 70.7£8.5 0 (0.00) 0 (0.00) 13.8+4.8 16.4+58
B4 9/11 37.8+3.8 68.3+10.2 0 (0.00) 0 (0.00) 15.1+53 17.0+4.9
CH 10/10 409+39 69.8 +9.7 0 (0.00) 0 (0.00) 145+49 16.6 +6.4
D 10/10 38.7+5.1 71.0 £ 8.0 0 (0.00) 0 (0.00) 14855 17.5+43
X IF 4 0.951 3.109 0.352 - 0.235 0.161 -
PiE 0.813 0.031 0.788 - 0.872 0.922 -
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TEERE SRR 5529 &
F2 AEMBNAZFETEE (2220, Xx£5)
TEhR 451 T, T, T, T, T,
HR/ (¥X /min ) A4 75+ 10 88 +9" 97 + 12" 91 + 12" 82+ 10"
B4l 78 + 14 85+11" 95+ 10" 89+ 12" 80+9
CH 80+ 11 87 £ 10" 98 + 14" 92+ 13" 81+11
D4 77 £ 12 81+8"" 89+ 127 81+10"% 74 +10”
SBP/mmHg A4l 13116 144 + 12" 143 £ 13" 146 + 13" 126 £ 15
B4 129+ 15 143 + 14" 140+ 17" 145+ 15" 120+ 18
cHl 128 +17 140 +13" 139 + 19" 142 + 18" 119+ 17
D 41 133+19 128 +13” 126 + 17° 122+16"% 113 +15"%
DBP/mmHg A4 72+10 82+11" 80+ 15" 77 +13" 71+11
B4l 68+ 11 84+ 11" 81+17" 78 + 14" 68+9
cdl 69+9 80+9" 78 + 14" 75+ 15" 69+ 12
D4l 70+ 10 73+ 117 70+ 107 67+9" 63+7"

W 1) 5T, 8, P<0.05; 2) 5 A #HHE, P<0.05

0.015), A. B, C34MNELET,, T,. T.. T,H5T,
i, TR (P <0.05), DM NELET,, T,. T,
W5 T, i g, WFtE (P <0.05). @ANF4LH) NE
2R (F=10.263, P=0.000), DK NEFET,. T,.
T,. T,BHMET A, B, C34 (P<0.05), @AM
NE 8 fbfa¥fy 22 5% (F =8.065, P=0.000 ), L3 3.

233 DA DA MIILBCRHES WERITH T 225

®3 4 HNHHRKTFEILR

(n =20, mmol/L., x+5)

Br, 2558 : ORI E S H DA G225 (F=7.429, P=
0.000), A, B, C3HMDAZET,. T.. T.. T,H5T,
I A, S (P <0.05), DA DAZET,. T.. T,
W5 T, iR, wFtE (P <0.05). @AY DA
F 25 (F=8554, P=0.000), D DATET,. T,.
T,. T,BHMEF A, B, C34 (P<0.05), @R[
DA ZRfbitaih 25 (F=7.511, P=0.000), W3 3,

Ei=ton 2H 5 T, T, T, T, T,

AE A 0.52+0.11 0.93+0.21" 1.03 £0.13" 1.17 £ 0.23" 0.79 £0.18"
B4 0.53+0.12 0.75+0.22" 0.95+0.11" 1.03 +0.24" 0.75+0.15"
CH 0.54+0.11 0.73+0.13" 0.98 +0.14" 0.99 +0.16" 0.72+0.12"
D4 0.56£0.14 0.65+0.11"% 0.78 +0.10"* 0.75+0.12"% 0.59 +0.10”

NE A 1.14+0.23 1.57 £0.29" 1.79 £ 0.36" 1.73+0.31" 1.29 +0.23"
B4 1.12+0.22 1.45+0.26" 1.68 +0.32" 1.63+0.31" 1.26 +0.22"
CH4H 1.17 £0.25 1.41 £0.25" 1.59 +0.24" 1.56 +0.25" 1.23+0.20"
D 21 1.15+0.26 1.34+0.13"% 1.36 £0.16" % 1.40£0.19"" 1.16 £ 0.24”

DA A4 0.89+0.17 1.27 +0.23" 1.34+0.27" 1.31+0.21" 1.17+0.22"
B4 0.92+0.18 1.16 £ 0.29" 1.23+0.25" 1.21+0.23" 1.08 +0.24"
CH 0.91+0.21 1.14 £ 0.12" 1.13+£0.17" 1.16 £ 0.14" 1.04 +0.15"
D %4 0.87 £ 0.20 1.01 £0.10"% 1.03+£0.11"% 1.04 +£0.12"% 0.88 +0.12”

e 1) 5T, %, P<0.05; 2) 5 A%, P<0.05

w

ik

AEWRE R, TR, U S s

B 0 B A R A 0 D R R, 23 Sk i Y 1l
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BT, A5 o SRR S AR T SRR T X R AL B 2 AR ORI

M3 B 12 AR REAR AR 0 R OR R B A 2 I
RUME . ASBIFFRE S HERR T4 B RREA S, W
AN [7) 5] e P e P T 4 B RR T 5 ) RS DA Bk
MEEN 12 msgne,  HL5H F0 4 BRRBA 259 2%
KIE (5.0 pokg) i, SERER, 4 4 HRFEEREN
IR 58 1 4 SRR, RIS BT, A 4 Rl
AT DL A AT R N F T 4 SRR A6 A, mTLA
LA 52 B 4 B BRI S AR A (L e % it 9 3l
SRS SR, 3K 4 Fh 4 B pRIS S 7 A A e X
BE B RIBGA RAEEN . /£ A B, C34, Bk
AR SE BF5 S, (R R DRSSO 4 2 L
B . TERDEOER AR AR T T, SR sh )
SR AR IEAR — B, A HIYIFRJE 5.0 peke, BA
() &S HEER 0.04 mg/kg A1 C 21 2 S HERR 0.06 mg/kg,
Al LSRR A AR R, 3 A= F A K. D 4R
T VAR AL/, SN R 0.08 mg/kg AT AR AL EE i
e B LI B 128 b R N SR I o BIFSE 485
R, HIGRE SR —RE, S HEmR S H T
& BRI S AE R . AN MERR 0.04 F1 0.06 me/kg
525K 5.0 kg MRCRARY, AMAERR 0.08 mgkg
FHT4 B RIS S B A 1T LIRS R i I 3 30 )
2, AR HEBOR R R IRRCR . BT A
MERR (>0.08 mg/kg ) J2 75 23 AR A5 B 78 1 BRI AR
AR TP

A MR — R B 2258, oAk
ANTR] TR HE SRR A A~ 6 04 B RIE 7
8 B LA REE, XF w Ml k 2RISR T
ME, AR A IBHEER) 5 ~ 104550, SGHERE
S ZIRBSIH, 55 RPN S AE " &
[ SR (oY Ly NI S 45 1] B AW 21K 7 R o e
ANRN IR, BURACRIG ™. T aiss ™
Ny, S P SN TR LR T AR e R Y IR
i, BREAREREREE . A EHEAIE PACU [945: 83
Y[R e U 45 e T HUT o 1 S S Erc i Y
MG EFH, BEBGEBERR . AT IAfE, S
WERR AT 54 AR AR, SRR B 5 T i S
DR RN B AR AR R R, CH5 D4
B I s ) 27 o 22 5, Yo S ERR 0.08 me/kg HI T

4 T IRR IR S AT A 2550000 o) A F7 Y i P LS
PR E MRS 1o, BB RIS RO
PHEREME, FAREHAE 1 h NTAR,
Wi BEAT VS S AR AT . ABESEHR A 2 I RIS T ZE 1 h Y
MFARBE, PR IR PR R ], FREEAEIR
A RE S SR B 2 BOE B SE AT R A G T
ARIFEITE 1T h AR A i S el A 535 44
FNFARAPE T ZER] . 735h, FARBHC 4 ~ 6h 1Y
FARBE, HAJFIRMERT ] | SR I 18] FOAE RS I
FRYEENTES 1 ~ 3h P AREHETLER.
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