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384 SRAETLEZSHE 5105% £ 35 384-391 (1996)

D ERRIE CTOREREBE, 7 F—vAB IV
TR % 5 BRI REBE O &

SRKPELFELBRE: - BEPRE G I B3
i oAl

EREBRBRECOREBERE, 7o Vv A, BIVRERZ S X 2BBENREOBE LR Lic. MBRE 236HY
rEFVORACE D EEHREL, ATRREIT-75 2 TEEAC IS T . BBE h=12) & BEHE h=12)
12, FRFRIHEDE L RS S OEESREE BT L, NBHE (0=12) 0. 9% BE KX EEMCEA L. Tk,
1205 Bzt h BRABFEREY 9 KIET S, ZORETE ULEBRRE BIROHEESE=20~26mmHg) & &, &
BREOIBHOEIEEC EH Uiz, Mo 2B TRLER Lk -7, WS L BESH R, IMHLE, OHEK, 0y
BH, EREOTEERY, IO 7 25 I VBESHBR L DARCE RS, BEAKENC L DET Lok
oL, EBREY AR TS EERCEML, BB TIZ200 B AR, WERETII805 B, MBI LOMICHEREY RS
el ot ¥, BEAKEBZ 7Y V- 20ERBYRIE LA, Thbb, ERETHOBIRM pH 2, XBET
7.1640.04, J9EEET 7.26£0.02, 3L OMBHEET 73242002 2R L, HBEAMO 2B L 0 FBE,L 7. LhL, &F
K (T/12~9/12) 12, 3HBCHEBERTD bR o7z, MENS, BEAREBIFECRLE 2LV 00, AMERFIEL
L AEREREOTE I L, MEHNLE, DK, SICBNEEAZERD, 7Y F—v 22T ERsht.

Key words acidosis, epidural anesthesia, hemodynamics, hypoxia, sympathetic blockade

AWEBEEL, BREELESHELD &b REET v
Fev2kdlebl, BICRETRRALAKRBEHETD
5. OSHHEDOFHORMICE, AEREEOBEOEBK
RIS TREB OB S THALENRSS. FE LI LI
BuvhHhd & 518l » B OB A RENL, TR EaTG
HEOmmC ey 2 L, SEOFBIC X AERAROKICEH
2B EEL bR, =, EREER, MEEEHCEBEE
FALTRBMESEIR2Y L L LK, TRERAE™ &/
L CRIEmc O D 2 R S 2 A /R, BFnECORE
B ERIRAET, LicdioT, SUEREECKROBERIEL,
WA X D BT s L HERE. LEL, ZOH
A BRI & DR LB 70,

WEAARER L, BitosEcs L, £eREMTERTS
BEND DO, FOBFE LTI, BWEARE R BEE
BHC ) R E D T D &, BEW L 58T I MR
EBEMHTAE &8RN ETF RS, HA%Y 2 v 7 THR
L, TEBEAMRREND, ZORRAREE & M COMBR A I B
RETER, 7 F—vA2HfIL, EERZETIRDLH
EXNTWARM? MMy 2 » 7 & ABRERFEEL, i~
OEEFEEBOETH» LHESEARENTELTT ¥ V- v ATl
HIL, WREENHCAET LI LR ENALTVS.
Lichio T, WEARRENT, ANERRECE VT, Himk
Vay 7OBEERT Y F—YARHHIL, EEREETE
RAAHER YR TS LELLNS. SEEET, TEIHKES

SERG 84F 2 A29H %A, PR B84 3 A22HKE

AUEBBRECEOBERIRE, 7o V—vA, BIURERC
EDOXB3IMEYE 2 BT, 1 2GR L.

MHEHIUHE

[ HREIVRRBEOIER

1. ERBE L OWLE

R 8~15kg DMBRI RIBBELRBIC LIz, HEEr & ¢
v (=, BH) 10mg/ke OFHEC & DIREAZEAL, Sk
zyv=ay v (U2, ®BR) 2me/kg 2R L TRENHE
o125 %, BEEr &V (EH, KK 0.5~2% ORA
THER R Lic, Bty om=van (HkAAH 2 v, K
) 0.lmg/kg DEEMHTE L 0.1mg/ke/ DKL 5 THY L
FEBIL L, AT LP6 (IMI, M4a) CHREERET 7.
MK E, BRI —ELIRE S ES 35~45mmHg 17sh £ 5
R L.

DORBNE & REREH DD, BIFEOLERTEAL
fo. KEBEMRIC S = 2~ VERFA - BB L, OENES LR
mBRERA L. KEBBRL »BEFRAMBIRY 7 -7V
(7-French, Baxter Edwards Critical-Care, Irvine, U.S.A.) B
AL, ROBIRE, HBREAFE, DRHEONE, ¥IURE
HRIROORMBIZHT S & & b, Mk LTHEHL
fo. HERERD S 4 vk, FEfHE TI2AD-R (Spectramed,
Oxnard, US.A) AL, ODEBRESCHEY 757274 (H
ANE, R0 B L, DREEE, 0 C00.9%REX

Abbreviations : C, cervical spinal segment; ED, epidural injection; S, sacral spinal segment; T, thoracic

spinal segment
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5ml #HERAY T —7 A XD EAL, OHAHEREEE EH-11
(77 FEF, B THE LR, ERPIIABRY v 7 LE (X
g, ®BF) % 10ml/kg/RTHMBE L. £, FHERMBS
PF-150 (} =4 ¥, HF) HAWCHBIR MR % 37.5~38.5
C ol

2. FEANT T AOBE

BRI EAT 2 RBOBE /LB L 0, RREY
YEEACKNEE n=12), WTH h=12), WEDLHE (h=12)
O3B, B REEMLE L, SREEE RSB TIRE T
BBz Y, BESHETIZE 6 EHOMEEL TR L.
MzeR e YR Lo HERT & © Tuohy &F (Y, BR) 2HIAL,
BB A7 — 70 (AX) XBEANC 3cm BA - BB L. 0
%, BIEEBABL, ~e X v ORER0.5% L.

1. RBHE

1. #EEORES L OHEEABELDO L5

EROLBEHFRT LTLHTIEE L, BERBENLE LIk
BT, AR ART (EBRR A0S 1) ONEHMmE, F
BME, O, FOBIRE, WBREAL, ¥Io0LnHE
FRE LA, BiiRM & BABIRME SRR L, BEIME Y AL
##& ABL3 (Radiometer, Copenhagen, Denmark) T#H R 4 FE ¥
JUHD BEOREY T 7. ¥, BIRmL» S ELDL
(2000x g, 10 48, 4°C) THOME LM —40C THERE L

TRE, BEBLOMPO= X7 ) Vi L3 7 ) VBE
YRERE 70T S5 T 4 —ETHELEY. Ak, =R
7YV vEINERT7 ) YOBRBBRIZ 0.007Tng/ml, HIEHE
ERX6XLUATH 1.

BEEEEY 0.112XEFEY TRD5 2V, LRONEMEH
HUTIRTEHEEX LV CHEELEH L.

OHRE=0ORERE/FRER, ANERI=80x(TYnE—
ROBEIRE)/ OHHE, EEOAEEMAB=00136%0F 5
X(FHOE - BIREAL), BREEE=LORME X (134
X Hb B % 0.01 > (%h Ik 1 B 3% 4 70 BF — 1R IR (i BA 3% A2 0
£)+0.0031 X (Bl 55 4 FE — 122 Wk iR s 2 FE))

Wiz, WA AT -FA L 0h0.5%8 7 "n4 v (@R, &
R) 2HEEEcid 0.25ml/ke, KoiEIRBETI2 0.5ml/kg BEA L
7o, HBETI0.9% BEAKEY 0.25ml/kg A L. TRk
~OERIEA205 8 (EBRRBRARLS S wBOLROE
HExWEL, EBRREABERMESE Lic.

2. BEERA DB

BEEERABEANEORNE S ., I%MBELINKERORSY
HABRACE b, 1200 MMEE L. i, TOEO r &
YOREZ05%DFEL L, SEEOWER, EBERA
BAiG 10, 20, 40, 80, 120 B LI L ABDOTHETTF - 12,

Table 1. Physiologic data and epidural spread of contrast media

Group Number of Body weight Body temperature  Epidural spread of
dogs used (kg) (C) contrast media®
Control 12 10.3£0.4% 13.9+0.7 37.8+0.4
Thoracic 12 11.3+0.6 13.4+0.4 38.0+0.2 C5.240.3-T9.4+0.6
Thoracolumbar 12 11.0£0.7 14.840.5 37.9%0.2 C4.5+0.3-S1.8+0.6

a) C, cervical spinal segment ; T, thoracic spinal segment ; S, sacral spinal segment.
b) Values are x £SEM.

Table 2. Changes in arterial oxygen pressure

Arterial oxygen pressure (mmHg, X £SEM)

Number
Group of dogs Pre- Pre- Time after the onset of hypoxia (min)
used s b
ED” hypoxia® 10 20 40 80 120
Control 12 92.1+5.8 87.9%4.2 23.1£0.9 20.9+0.6 21.1+1.9 22.3+0.8 23.2+1.1
Thoracic 12 89.7x2.7 97.5+3.3 25.9%£0.8 22.4+0.9 21.1%+1.1 23.3+0.9 23.3+0.7
Thoracolumbar 12 88.7+2.5 93.1+2.4 26.0+£0.9 22.1%+1.1 21.4+0.9 21.9+0.4 22.8+1.6

a) 5 min before epidural injection.
b) 5 min before hypoxia (20 min after epidural injection).

Table 3. Changes in arterial carbon dioxide pressure

Arterial carbon dioxide pressure (mmHg, X +£SEM)

Number
Group of dogs Pre- Pre- Time after the onset of hypoxia (min)
d .
v ED"  hypoxia® 10 20 40 80 120
Control 12 39.1+0.8 38.4+£0.7 36.5+0.9 38.3+1.0 40.3+1.5 40.1+0.6 37.6+1.2
Thoracic 12 39.0+0.8 35.8%+0.7 35.0%£1.2 38.0+1.1 39.1+0.7 40.4+0.9 38.9+0.7
Thoracolumbar 12 40.6+0.5 37.6+0.7 35.3*1.0 39.0+0.9 39.8+0.7 37.8:+0.9 36.5+1.2

a) 5 min before epidural injection.
b)5 min before hypoxia (20 min after epidural injection).
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MM 60mmHg UTFIET LIzEAx, TOBSTE
WRfnz A 387280 Lic. 7ok, BEARRLHEST 0D
FTERAHA VEANLNS BT, PEEDOYEELEMEAL
7z,

0. BEREARESEEOHE
BWREARBOEELYHET A0, BEERARKT L
%, BEFELRESFE TR, WEREALLTEADS v EFE
BEOEBEEHA A~FY -0 (E—, RO FEENALT T L
DEALTXBEE 2T,

V. #EtEeehuns
BIEERTNTESELEEEE R L. EHEOTSE
DEORECR-TEEBES#BS/ITE, A—BHROLES LU
FREIME S 60mmHg 127t - 7k A CORFEE O # 2 HHffED
KB — i B 5B e iFLy, &3 Bonferroni D& E
WEERAGR.
Kaplan-Meier # & —##{t Wilcoxon % F\ 7z,
RMOBREY L - THE L L.

AXDEFROEHELEFEERER R
WTFhb 5%

200+

iy

@
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{
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Fig.1. Changes in arterial pH. Data obtained at 30 min

before hypoxia (—30 min) were recorded as that of
pre-epidural injection period, and obtained at 5 min before
hypoxia (—5 min) were recorded as that of pre-hypoxic
period (20 min after epidural injection). (O, control group
(n=12); B, thoracic group (n=12); A, thoracolumbar
group (n=12). Values are X +SEM. x, P<0.05 versus
control group; T, P<0.05 versus values at —5 min.

B

80 Epidural
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- T T T T T T
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4 —
3 -
2 -
1 Epidural
4 injection e
—TT T 1 T T
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index (C) and systemic vascular resistance (D). Data

obtained at 30 min before hypoxia (—30 min) were recorded as that of pre-epidural injection period, and obtained at 5 min

before hypoxia (—5 min) were recorded as that of pre-hypoxic period (20 min after epidural injection).
(n=12); B, thoracic group (n=12); A, thoracolumbar group (n=12).

O, control group

Values are X +=SEM. *, P<0.05 versus control group;

#, P<0.05 between thoracic and thoracolumbar groups; T, P<0.05 versus values at —5 min.




ANEMRIECS 2 2 EESAKRBOYE

4 #

[. EBRBYMOERE LUEES RO
FEAEREARRC KT 28 OHE, Hb BE, 4R, B
‘R, BROY ASFE, BREEE, SI00E»725
IVEBERR, IEHCEREERRDEhro (F 1~T, B
1, 2). BWEAECIEA LCEEHORMNL, BEESIOR
BEEE L, TRTOBHTEMCEL TV, BAKOF
#t, M CE MK, MEMECE LETH - (F
1).

I. m#EHR

LEREBYELT, BHIROOMESEL —BILRESE
i3, SEECEEERXRDEh oo, BHERAC I, BR
MEAREL 38 & T 20~26mmHg Wico7c (& 2, 3). &
BERAL1204 B OBjlRM pH 1%, SRET 7.1610.04, FoifiE
T 7.261£0.02, B X ORERET 7.324£0.02 Koz, ¥,
BEEARR AL B LK, WEHER IO RESHEOBIRM pH
I, BRI v EECEEYRLE (K 1).

Table 4. Changes in left ventricular cardiac work index
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0. {EREHRE

1. BEAREC LA ERPEOLE
BEAEADTEADL VEA LY, BEEE BERET
IREIIME, O, ORE, BIUESLEEEGRES Y
BEIVEBETLE (K2, £ 4).

2. BBRECI »EBRBEOLH
EBRARABRGE, EPOEL, ABRTOIERCLE
Lic. BofiRs & MIESRRE O EIIME S X OWLmEns, SR
IOV BERCEMETH 2. ke, BWESHEORMHME L, &
BEBA05 BCERERAENEI 0 EECETLE (K
2A, B). BEBERRAR, IBLL LR HBERMOIMNEY
Rdtzil, 1 5ESEUEOLDRERTILORAD A
ehotz. OHREUL, RSB TERRRA20S B LR, RELD
BT84 BLE, ThZhEBRERABERMMEL »AEBCHEM
L, WL LEEEL TR koz (K 20). EBRERA
20~80 F HOFMEEIL, WEFELBESEO™mELL, ¥
BELDEECEETH -7 (K 2D). Fi, 10~20 HHICE
TERERBEEL 10~80 H BB 5 ESEOESLEEER

Left ventricular cardiac work index (kg-m/m?%/min, X +=SEM)

Number
Group of dogs Pre- Pre- Time after the onset of hypoxia (min)
used .
ED* hypoxia® 10 20 40 80 120
Control 12 5.64+0.5 5.6+0.4 7.4+0.6t 6.5%0.5 6.1%£0.6 5.8+1.0 6.3+1.2
Thoracic 12 5.1%£0.41 3.2%£0.3* 4.0£0.6* 4.0+0.7* 4.8+0.8 4.9+0.7 5.0+0.6
Thoracolumbar 12 6.0+0.41 3.0%£0.2* 2.6%£0.3* 2.1£0.3* 2.7+0.4* 3.0%0.3* 2.940.5
a) 5 min before epidural injection.
b)5 min before hypoxia (20 min after epidural injection).
*, P<0.05 versus control group; t, P<0.05 versus pre-hypoxia values.
Table 5. Changes in plasma epinephrine concentration
Plasma epinephrine concentration (ng/ml, X £+SEM)
Number
Group of dogs Pre- Pre- Time after the onset of hypoxia (min)
d .
e ED" hypoxia® 10 20 40 80 120
Control 12 0.83%+0.18 0.85+0.17 1.97+0.42 1.624+0.22 2.62+1.09t 3.17+0.92t 2.75+0.93
Thoracic 12 1.11£0.25t 0.30+0.10* 0.99+0.32* 1.2540.25#t 1.38+£0.30t 1.18%0.24*t 0.83+0.27*
Thoracolumbar 12 0.70+0.11t 0.06=+0.01* 0.18%+0.04* 0.36+0.11*#f 0.39+0.10%t 0.27+0.06* 0.24+0.05*

a) 5 min before epidural injection.
b) 5 min before hypoxia (20 min after epidural injection).

*, P<0.05 versus control group ; #, P<0.05 between thoracic and thoracolumbar groups; 1, P<0.05 versus pre-hypoxia values.

Table 6. Changes in plasma norepinephrine concentration

Plasma norepinephrine concentration (ng/ml, X +=SEM)

Number
Group of dogs Pre- Pre- Time after the onset of hypoxia (min)
d .
e ED? hypoxia® 10 20 40 80 120
Control 12 0.25+0.05 0.264+0.04 0.86%0.16 1.44+:0.301 1.98-:£0.361 2.44+0.61t 2.30:0.75t
Thoracic 12 0.26+0.04 0.1140.03* 0.2540.05* 0.39%0.08* 0.64x0.14*t 0.64%0.18%t 0.46%0.12*
Thoracolumbar 12 0.27+0.05t 0.05%0.01* 0.07X0.01* 0.10+0.02* 0.18%0.05* 0.19-£0.07* 0.25%0.10*t

a) 5 min before epidural injection.
b)5 min before hypoxia (20 min after epidural injection).

*, P<0.05 versus control group ; 1, P<0.05 versus pre-hypoxia values.
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Table 7. Changes in oxygen consumption

Oxygen consumption (ml/kg/min, X +=SEM)

Number
Group of dogs Pre- Pre- Time after the onset of hypoxia (min)
used ED" hypoxia® 20 40 80 120
Control 12 5.2+0.4 4.9+£0.3 7.3+0.7t 7.6x0.6t 8.0£1.0t 8.0£0.6t T7.8%0.7t
Thoracic 12 4,7+0.2 4.5+0.2 5.2+0.4* 6.9%£0.5t 6.9%0.8t 6.9%0.61 7.8x+0.8t

Thoracolumbar 12 5.8+0.5 5.6%0.6

5.140.4* 5.5+0.5* 5.9%0.4

7.2+0.6Y 6.510.8

a) 5 min before epidural injection.

b) 5 min before hypoxia (20 min after epidural injection).

* P<0.05 versus control group; 1, P<0.05 versus pre-hypoxia values.

12 ...

Number of surviving dogs

0 T T

' T - T
O 20 40 60 80 100 120
Time after the onset of hypoxia (min)

Fig.3. Curves of 120 min survival during hypoxia.
control group; —-—-— , thoracic group; ------ , thoracolu-
mbar group. No significant difference existed among the
groups.

B, RBREIDERECEVVETH - (FE 4. WL RE
HBEA L LB s, BERER A0S B L8054 B O FTE O L
HAMF R L8 10~40 4 B OLREE, BECEEFECEY
xR LI (K 24, C).

V. mEHhFaAT IR

B EA~D 7 A0 4 VvEAC L D, WIREE L RESET
i, =R 7V vEI AR T Y VOMBERRENGRED
LU TWET L (P<0.05). EBRERAILL D, MEBEETIZ
ZEERTY Vv E/AZERT ) VOFREDMEFRENTFHE
T 1.9~0.3 s Lz, —7F, B RERE T, Zh
Lo S, EBRRERA 20~40 5 HOKMBEHDO =&
37V VBEYHRE, NBEHELOMIERENRD LR, 18
HE L MBSO TIL, ERARA20SEDHED = F
7Y VBEIEE L VABRICEERYRLR (R 5, 6).

V. BRAEER

NBHOBREEREZ, BBRERALSBEChHERLD,
10~20 2 ECHESREL v EBECEBELZRLL (.

V. &FERLSLURTEFOBRD pH

EFER, SHEMCEBEENRD b7z (K 3). BT
LizA RILEIME & RIRA S LEIECE - TR 0, EHHNE
7% 60mmHg UTFTZET LIS 5B ES ¥ TORMH
R0 LA TH - . IREHMES 60mmHg 1B F Lok &
OBIRM pH V3, WREE 7.0940.05 THoteows L, Kk

FEAS 7.2110.05, MORESREEA 7.2840.01 ThH, WBRHLWE
BEOMICREEE RDbIL.

£ 3

TR RRE & JE1T Lo B (KoiRas & RIEAREs) <, EBEEK
EH LT, MFHT 235 ¢ VREO ERIEFEI X, BN
MES LR Lichot., ZhbDB T, WHHNE, LR
¥, OEER, EEOLEERESHBREL DEHEES
R, TYF—v 2@l dntk. Lhl, £FROHERED
bRTeh s,

EBRERA LD LAREFHEINLTh, WEBECBRED
IFEHMES LB, —BRRETT 5N LARBERIL,
FEHBLOEELD. —BIC, AREBRFEALDTRCR
ETERII 2R HETES . Tizhb, 1 DIXEECEN
MEHIERET A ERATHS. Eltn 121k, TRHEOR
FBhitebTZ v adFas i YOSUEENER”, B
B OB RY TTET A L & Lo, KRS M- #IR K & I
ETAYERTHA. B, ZOMBERAK L HEEFAS
BEHEh, IEOEEIMOOMOLDESN DY, Lrl,
SEIDOEBD X 512, WEAFKE T T, ZBMHET oy 710
LB ERAAREEE TS D, BEEAAEN(ETATHS
5. LicdioT, MosbiE & B E B 1 5 f/E £ F O Ml
i, FeHnEERAOBLIRRTCHLEELDID.

Peters 5%, BHRTOA4 X8\ Th, HFEARKELSR
AR AN EBREETOME & OREoMmE NGl +2 L&
ELTWD, 2L, HeOHRETIZ, mFEH»7 25 ¢ VRE

WHELT, SEORBRTELAKL & 5 IS KE O FHEIC L

BEREDH LT eV, ZOREE LT, HH0oRBRTIRE
EARREN R (BIRMEEE S FE=30~35mmHg) THBZ &, &
BEECRE L RHAE 6~104) Ty, EREHD
BOREZBRD. L L, AP LU Peters b DEBREER
12, EHHEROEECH b ST, ERAERE R BRI
i AmEROLHBOEMEIE T LR LTWD.

SEOESRT, BEAREI SEEMERB O L5 & 8b
RBETY F—v2ufElLicztd, HETREHATHD.
Kk, BHEBEEC X 3R EORE R, BEREES
L, O BHERT ebDEEFEAREEELDRS. LR
L, B\ EBBENGE LSS, TR0 REOEENK
WIS w I S e CEROEYELL, DROBAMLEAE
BAEWREMNAS A, ¥, Mk d T2 5 3 VREOHEN
i, AGORBEITES RSB, —J, FEAKENL, BEHER
EVETRRDEMEINTHAHM, ¥, FEIKET, &




BUEBRBET 52 5 BB OB 389

BIROBIIICE L TOREBOICIEHT S L Ehh Ty 3w,
PR L MESET, BRI MY T =5 I VEBE, %
MEFER, BLOEZOLEEREREIMEL , EBRER AL
A LD HIBEREELEBETH 7. L
T, BEFEECHBOREOFMITHTHA LOD, FHE
ARBITBEOTRMROREY ML, mFE, LK, ke
B, BLUOEBEOFERERE2EL Rt bz,
TYF—vARAHEIL-EEL RS,

L, 3SHEOEFREFREIADORIh oI &
12, BETREETHHLEELD . HBEOEL LA XT
V2, WREEAMEAS 60mmHg WET Lk A O BIRM pH 2%
7.09£0.05 L{Ex 7. HBBEOEY T, BERSK I DIE
TLADBENT v F—v 22X b EBIETLY, LEkr
BEolebDEELLND. —7, WHREL WESHOFEE L
42T, WMEAMmME S 60mmHg W {EF L 7B 5 OB IR
pH 2% 7.21 (FHE) LA LT, 7o F— v ADZTOME L2385
TEDOHNREETH o7z, Caplan 513, FHEFFEIZZRRIZIS
ELOBIEIBIABEE L, BOTEEET = » 7 AAME -
B Lot I8 LT\ 5. Tich b, THEERSI O
BEaNSHECHENEE L LTS 23 | 2o+ &2t
H5. TOB, TEMET vy 78 LAV EL T
2L, BRRECEHSEERTHLRMNEOHEL, St
REEOEEFR TH A LBEOHSINEMEIL L, EnFPR
e olEEREL ECHIBFEAEL LR T, 4, iy
ESETR, EBRERAC L h—Ec S E B K
Tlic. Lietis T, WEAREAMEIT Lo 2 Tit, L&o
BREAOEIRCES L iEEYBEETE L.

T, MESROFMCI, £ 5B B EBs BB 0fF
THILENE. BERABETOBEROENINLELT, I
BN CHABTREED 7 m » 2 WA+ THD LU L
5. —F, WESETIZE 1~5 Moo SR 0 LT R %
EH AR~ 2 BHED BT R O BB SR RS 237 5 &
tHeT e, 78 hTwa L Bbhs . ML WESEY L
BTaL, BRERAOHMBENS ORETIZ, BIEDOIHE
ME, DR, BIUME= X7 ) VBEN, HBELDES
KR 7o, EERIETIE, TRMERH I vkl Shiz s L
=ERT7Y VI, BIEHBE,I ST IR ERxT Y v
IN=ERT7 ) VL ERBEOEBIE S TATHAS. LA
D2IHEMTHERAPECIE R 7 ) VBEOBLRES R
D, BB EET e » 7OBBHEHEATHILELLR
5,

AR EFHE T CH-Ck 0, MEREIC L 5 EEARE
BOBEOUENTELP 1. ZD®, HEAKE:DERE
B, BERADOER D hLEELELITER. LhL, 120
BES B SE L 2 ERBEORFREELEA L, QEREY
LReRBRY Tk, SEOEFHDOEL D &I2ER UREHEE
BOMILEHEIR TS, LidisT, 4 EOKEEE,
BRAIDER Die—8T5E Bl LTE LoD LA e &£ L
%,

DI, MAKEED = 2 v mARERNI AT e
TV, ERFEC X 5EEORIGL B L THEMES %2 T
BRRIER SR, UL, ~e 2 vORER0.5% & EL 2
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Effect of Epidural Anesthesia on Cardiovascular Response, Acidosis and Mortality in Acute Hypoxia
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Abstract

This study was performed to examine the effect of epidural anesthesia on cardiovascular response, acidosis and
mortality in acute hypoxia. Thirty-six mongrel dogs were -anesthetized with halothane and mechanically ventilated. They
were randomly assigned to one of three groups: control (n=12), treated with general anesthesia alone; thoracic (n=12),
treated with general plus epidural anesthesia of the thoracic level; thoracolumbar (n=12), treated with general plus epidural
anesthesia of the thoracolumbar level. Hypoxia was induced by reducing the inspired oxygen concentration to 9% for 120
min. Hypoxia (arterial oxygen pressure was 20-26 mmHg) significantly increased systolic blood pressure in the control
group, but not in the thoracic and thoracolumbar groups. In the thoracic and thoracolumbar groups, epidural anesthesia
maintained systolic blood pressure, heart rate, systemic vascular resistance, left ventricular cardiac work index and plasma
catecholamine concentrations significantly lower than those of the control group. Cardiac index, which was decreased by
the epidural anesthesia, increased significantly under hypoxic situation and reached the same levels as the control group
after 20 min under hypoxia in the thoracic group and 80 min in the thoracolumbar group. Epidural anesthesia obviously
prevented acidosis from advancing ; arterial pH at the end of hypoxia were 7.2620.02 in the thoracic group and 7.3240.02 in
the thoracolumbar group, compared with 7.16+0.04 in the control group. The survival rates (7/12-9/12), however, were the
same in all groups. It is concluded that epidural anesthesia inhibits the cardiovascular response to hypoxia and lowers
systolic blood pressure, heart rate and systemic vascular resistance in order to prevent acidosis from advancing, although it
does not affect the survival rate.



