5

{5 1fm FEJPR R b 0D BRI R B 20> GRS R 1T B

KM FERR B O RRBREE DM R U+ 8 469

RIiFTEE

— R U RAF T E=bRr 7YY O HEBRN—

N8 IE B fF K B BT

= &5

WEMBM T EREERRIC DY 22T 7
(TMP), = b w7 )+ (TNG) CEfiHRRE:
BTV, ZORFORRBHEE BRI RIETHE
#HEt Lic. TMP, TNG ZHFh & REERE T
A® (GO+~mt > 1%), BE (GO+mt
20.5%) Ko, 4 BERE TG Lo, (KimHAEZE
OFHFEREZ TMP, TNG L 3 BE01352'F
BICE)» - o, EMEFOEREREZ 4 FEH T
LR EEDNED bRl oo, MAPFLEEEE T
TOBHTHEEK LR L. A - ©re vt
(L/P) 1z TMP-A B3 EEEE 2D 1k, o
3WMIBEEICERL, £<ic TNG-B #o LEH
HE L~ 7o, MfEfE: TMP-A, B #ickb~
TNG-A, B #o L&A » 1. —F, W%
gz TNG-A, B B CHEIC EH Len,
TMP-A, B B CiIZARBO bhid - 1.

{EMERE: %1758, TMP ©i35 5 TNG X
D RBRICEETHENNEL, TNG 2k 3K
MERKEEDIZ 5 A iih O KB EE RSN EETH
BAREMEVRE S .

& U &

B i FERR R 3 H i &, B o &imdl, [FfE
MmEmMmEE s DO RPMD B AV Tuw
5. LnL, ffhiERSTEMERS, REE
B, FHRE, BKELEVERAEDISHE
HTHD. EMEROMEETIEHOBF L LT,
FU & 77 v (TMP) (332 R AT BT %D R 05

*EMARFESERE A E

AILE B

EC, =buZ Yty (TNG) (FImEFE
BIERNAETH S, ZDtcd TMP (3550 MR
Wric X v FivRBEICHE S oW RERIG 2 3l
L, A VA U 5WdERn T 270, MEE
FROMFIZ R EXMEIN TS, 2D
TMP iz X 2EMEMKEFDIE S5 2 TNG X b fff
FONGWRBRICZRET S E0EL LIS,
ShElbhbihiz TMP, TNG i X 5 K it BREE
BTV, REHEE MRS RIS RIETHE * s
Lz

i A S

83 ASA 58 1 ~TE OB FE~-
FFEGI & Lic. RIEIFMHEAZI0FHICT
frEy 05mg, b FeXxv oy 50mg #iiE
Lic. KifiEZEIc Ly TMP 8, TNG Biz57,
MR BATROREREEIC X b AR, BEficH
7o WKERTEEIRA, BEELEF AR —1 5
mg-kg=l, 47 =123y 1mg-kg~! TEA
BEL, ABIRBRE 2T (RRE: : 67%%K
K, 1% mty), BEHIKBEE 2K Kk
R 6T% RS, 0.5% nt ) RBEEHERL
72. Llkizk v, TMP-A, B #, TNG-A, B #
DABRZTT B ERTEL., MR
ETcos 3345 mmHg T1T - 7z. fidho itz
BFREARER, LEbicNvysr =y A 4mg
PHRE L, EEEM L. (KOmEREEFIBIE
& RBRIC AT, i AP o SR A 0 FE Y 80~90
mmHg Zff7ch s X o IcFHE L, 6055 EHER: L
7o, PRI AEKEFEH L, 5ml-kg—!-
hr=1 JCFRET Lo, £MEF E L HiMEix 50 ml L
TFeEMm LIcERIL 0 - 7. BEEOTFHER,
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HE, KEI1x, TMP-A #43.0+17.0%%,
165.51+9.2 cm, 59.0+11.1 kg (n=6), TMP-B #*
37.0+19. 1%, 165.4+6.8cm, 62.9145.4kg
(n=7), TNG-A #45.0+17.65%, 164.518.5 cm,
58.51+9.6 kg (n=6), TNG-B # 43.5120. 1%,
157.845.7 cm, 57.5+8.4kg (n=6) T4 FHMIZ
XEEZII D -7 (mean+SD).

BIEREHA © SR BIREEST X v 17\, FRERE
ARTCIERBIEEN ZE Lo A &5 (S) &1,
1K 1 FE R BEBALA305 74 (S2), 605374 (S3) @ 3 BT
Bt L.

BIEEH : S1~S; CIMEHME, KEHIME,
O, MAFEE, v o BRE, mbEE, 3
BERREE R BIE L, MPAE - e Bt
(L/P) ZXkic.

B : BRI AMA X 7 — ¥ic X 2K
B, EAEVBEIECLECEBAXVA-FITL B
AL CRIE Lic. MbExEERE (Glu-DH ),
JEEERR AR 13 B SR s CRIE L7c.

Mataoniix, 4848 Sy ICk$ % paired
t-test TFT\», p<0.05 DL XHELHE L.

51 -

1. SHOEMEEOCEHE

TMP o{f A&z A#iZ 2.05+0.79 mg-kg—1-
hr—1, B#Eix 2.954+0.66 mg-kg~1-hr—1 TH >
#:. —F, TNG #AEZART 3.2141.49 ug-

F35

kg~!min—!, BET 4.954+1.25 ug-kg—!-min—!
Th-tz. TMP, TNG D\ FThoEMmERLE
BHVNABIVEE (p<0.05) icHEHEIZAE
1.

2. BRIRENEDZE/L (Table 1)

(a) AEHAMAE (SAP)

EFELEY S It Sy, S FEREIRETL, W
ThizEHEOMECEETE.

(b) ILEEHAMAE (DAP)

TMP #, TNG-B #ix S, Ss THEIETL
fens, TNG-A BHZAREARZLIRD bhln -
fo. L L, &8+ 4 DAP ZREEIET L.

(c) 3% (HR)

TMP #, TNG-B #Hixa&EaA TEELRE X

Foonimote. Lnnl, TNG-A Bz S, T
BEIERA L., Zhix TNG-A HoOXB (S)

DIEINEND SBICHRTEMBER LA Z ik
2L0LEZ NI

3. RBEDOZE(L (Table 2)

(a) MM #LEE{E (Lactic acid)

SR L LR (S) 1T~ Sy, S3 THEHEM
L7z. TMP #Tix, AL YVBHEDEFIS LR
EEA KX -7en, TNG BTizA, BHEils
b EROBERIFAUTH - 1.

(b) ML E EEE (pyruvic acid)

TNG-B #O AR5 (S1) 12k, Sy, S3 THE
WD Licns, L bELVEERD bk

Table 1
S S, S,
TMP-A 140.049. 6 88.045. 6** 84.8+6.8**
SAP B 137.947.8 91.0-+4. 2** 90. 14-3. 7**
(mmHg) TNG-A 127.746.8 89.9+4. 5%+ 86. 74, 9**
B 129.745.3 92.8+5.0** 90. 7-+6. 7**
TMP-A 78.044.5 55. 8+4. 6* 56.31-6. 2*
DAP B 71.142.6 59. 744, 0* 57.7-42.8**
(mmHg) TNG-A 69.0+4.5 58.3+5.6 53.616.3
B 76.242.9 60.0+3. 8* 60.2-+4.9*
TMP-A 79.7+6.4 87.7+5.7 85.242.4
HR B 80.1+7.0 86.348.5 82.0+7.0
(beat-min~") TNG-A 75.9+8.0 96.4+8. 2* 93.3+6.7
B 85.8+4.6 85.843.9 87.845.1

SAP: systolic arterial pressure, DAP: diastolic arterial pressure, HR: heart rate, S;: control value, S,, S; at 30 and 60
minutes during induced hypotension, **: p<0.01 Vs S;, *: p<0.05 Vs S; (Mean+S. E.)
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Table 2
S, S, S;
TMP-A 10.741.5 13.941.3* 15.4+1.1*
Lactic acid B 9.2+41.2 14.841.9* 17.04-0. 8**
(mg-dI~7) TNG-A 8.340.7 14.142.1* 15.7+1.9*
B 7.940.8 13.941.1** 14.640.9**
TMP-A 0.5740. 05 0.64-+0.13 0.640. 11
Pyruvic acid B 0.5240. 06 0.50-+0. 06 0. 6140. 05
(mg-diY) TNG-A 0. 540. 07 0.52+0.05 0.54+0. 04
B 0.5640. 07 0.4040. 04* 0. 4140. 05*
TMP-A 19.543.3 25.5+4.0 27.544.4
/P B 18.442.4 29.943.1 28.8+2.0*
L
TNG-A 16.1+2.0 26.6+2.0* 29.0+2. 6**
B 15.142.4 36.3+3.5%* 37.6-53. 3%
TMP-A 93.246.4 90.745.1 92.046.1
BS B 96.97+1.6 105. 342, 5** 104.9+5.4
(mg-di~Y) TNG-A 106.346.0 121.047.2 121.045. 8*
B 92.3+2.2 112.346. 2* 117.8+7.3*
TMP-A 0.7140.15 0.8940.16 0.87-40. 14
NEFA B 0.53-0. 06 0.7240.09 0. 7440. 09
(mEq-I) TNG-A 0.5440.13 1.1470. 17** 1.0740.17*
B 0.6940. 08 1.214-0.08** 1.144-0. 12**

L/P: Lactic acid pyruvic acid ratio, NEFA: Non-esterified fatty acid, S;: control value, S, S; at 30 and 60 minutes dur-
ing induced hypotension, **: p<0.01 Vs S, *: p<0.05 Vs S; (Mean+S. E.)

7.

(c) mmFLEE - A E R (L/P)

TMP-A BHiI&FEATERERZEEIRD b
mote. TMP-B Bix Si;, TNG-A #ix Sp, Ss
THEICEAL, TOBREZEZFERLTH- .
—75, TNG-B #ix Sy, S3 THEWICLEAL, o
BE 4RSS -2 (Fig. 1).

(a) m¥EfE (BS)

TMP-A #Hix&@FBEE2Z ik <, MR
S1) XvE@ECTH-7%. TMP-B #ix S: TEE
i ER LR, EROBEZ/ NI, —7,

TNG BizA, BRL v ABEICHER LR &R 51 He S:
L7: (Fig. 2). Fig. 1 g:anges of L/P during induced hypoten-
ion
(e) EMEMRIIEL (NEFA) L/P: Lactic acid pyruvic acid ratio,
TMP HixefA THEERELIZED shieh —o0— TMP-A group, —e— TMP-B
-7z, TNG BEIWREE bR (S) I2H~< Sy, Ss group, —A— TNG-A group, —A—

TNG-B group, S;: control value, S,, S3
at 30 and 60 minutes during induced
hypotension, **: p<0.01 Vs S,
* p<0.05 Vs S, (Mean+S. E.)

THBEIC ERA L (Fig. 3).
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BS

mgede!
130

1201

110t

100¢

90¢

801

sl sz slg

Fig. 2 Changes of BS during induced hypoten-
sion
BS: Blood suger, —0— TMP-A group,
—e— TMP-B group, —A— TNG-A
group, —A— TNG-B group, S;: control
value, S,, S; at 30 and 60 minutes during
induced hypotension, *: p<0.05 Vs S,

(Mean#S. E.)
NEFA
mEq-£~!
1.5
*
* *
*
1 *
0 ¥ J‘ .
1
0.5t
s, s, s,
Fig. 3 Changes of NEFA during induced
hypotension
NEFA: Non-esterified fatty acid,
—O0— TMP-A group, —®— TMP-B
group, —A— TNG-A group, —A—
TNG-B group, S;: control value, S,, S3
at 30 and 60 minutes during induced
hypotension, **: p<0.01 Vs §;,
*: p<0.05 Vs S; (Mean+S. E.)
% 2

— 5 1 R A R B R AR 1 He AT o
W, RERGIXEELTEY, BRARBRERRT
RFEHEBCEBHITIT I, ALF S,
MmpEfE, FLEEEZ: X0 LR/ #FLiciiflTE i

WENLIO, —T7, EMEREZT 556, K
MHEFEDOFRBFE AT L v 8BS odERic
RETEHEZIRERD LE2 605D, 40, Fii
RE (A—FMEM), \MEET T L, Kl
E#EB L, MMEEICLY 4850, KM
FERRERE 2, BRI RIFTHEC>VLTHRRF L
il

KR CERBEE T L 0 ERE: (AR, &
Bl (BE) o3, FofR, HEMEOH
o4k s TMP B, TNG ## L4 BHEo
35 MEMESREEZ KB HEE Lic. TNG-A #F
DS, TOMEIEEICER Lich, £,
LREL HOIMBICE LVELZ AL, AFRED 4
B L VRE LICEMERBOMER 2 RIEETH - 1c

FLFR X BRI RRNE DR EY TR S 1
LB T TCA %4 7 LofEHAEDEE L L
THRAEATWS. Lal, £EFICRE NbY
FFf e REEAMEAET 35 &, BRKAMEE
FORBSERL L MFARET LRSS 2o
e MBI ERETAORLE L L ToERH %
M4 %300 s, FMEOZFRRE T2 7405
&, RMEHEBEONA KX 7 OIREL 72 ) KRYIE
BRoOFMoOONEDEEZLRT WA, Fi, LP
LN OBLETTREL H 2 BEREL, K
HBOFERSMBAORERBOREIC L WV EH)
THEEZLNTWS., AHIEORER, MPAE
Bz AL LR L. FRERARL NI -1
iz TMP-A BT, 370 3HxEABEIC E7
L7. —#, LIP Tix TMP-A BizizEEL E
ADRRD BRI ST, EFr03FEERFEICLE
H1L7:. TMP-B #, TNG-A o AR IFE&E
ETh-n, TNG-B Ho LREEIHZRLE L,
7.

W ARKEE CFM 21T 5 & B AFRRE: & Ho i
AFEE LR/ RE S TVL59 Chik, BAK
ErEMCEFMRECI VT a7 I o0mbEE
Rp EHFELICHH T 22709089 KK
B COBREEEEINZ EiC X ) HEHERE T
Bt ELBLNTVS. ZHICBRAKE:D
BE, MEHFEICX2EELNbY, N RH
M L 72 55, —J5, TMP (3758 B #E
Wrsh Rz X v Ed oG RIG & #H 3
201014 =iz TMP EIh725 3y, M
EREIHL, HBMEEEECET S, BHE
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FEAT VR EBRLABAA KX T BELICL
T 5. % U TRBA o BT O TTHE 23050 L,
HBEA Nz N5 EEL2LRTWS. ZhiZ
® L, TNG offfFix, MEFEHTH D
W, TMP o X 5 e FATR BT 2 N5 W R
FOSOINEIER A 22 fowd, B A RERRE A3 7
FHEFMPoBmSHERBITEL N T 22 Ln
R L E 2 Hh o),

L EREROIME RO EFL, Or T2
5 DR, QFF~05 LA RO B
Bz X A CcolHE, BHoBEm, @hr=as
Ty, ANF =N ERAURY VERLECD
WL BHEFIROET, @1 2 ) 5ol
Hl, @/ NI -2 2R=ZDEIRENE LR
T\ 3918, —J5  NEFA %, 2 b L 2 of&kk
RECIREN TR MmNt 5. £, AR
HEE B TARKNE, hFaFIL, TIAF S —
W ERIZ X > CTHINT 27, TMP 342 R #E
EREMT R L 0 A R Y S WEEES S
REMET B L0HMEN% L, NEFA ~pFE
LA EHE SR TRV FiTREIC
X UERBRE:CiX, m¥E{E, NEFA ~o @813/
X100 KBFgecd TMP (KM ERRENC ERRE: (A
BE) EOFPAH L7cKy, MmgEE, NEFA S EExR
Bz oot L L, BRFEKE (BE)
DFfix, NEFA 3 EERZELEZFED s>
fohs, MEEEE S; T, BEAREARERLE. —
#, TNG ZIFFREOEE L Atk RERO
AERIGEIH T 2Rzl vy, MEE,
NEFA &% TMP EIME X v BlErikE s -
e X oo, IMmAFLEEE, L/P, ifkE{E
NEFA of{#RICRETHE LR LIcL A,
BEDODESE VN KEVIEL S, TMP-A B
>TMP-B ## =TNG-A ¥ >TNG-B #TH -
fo. ZOZ L, EmMERMEZTSE, TNG %
VB8R TMP 0B X 0 REHFEE I 5 B8
LLENHBEETRBE LTS,

i oK EMER I EmEZREUA, B ARESE
X AERMTHARETH 5. KRBT F iR E
RE DN IRERIE 2306 C & 20, BIREHC X
BHAEMEMFF T OEELR O S TARFITH
21819 —F, TMP 3% B HEEERic
I VAEROBRHEEELETI® 20, EIME
12 & B MR I D ASETTIR AR & Ao b BEFR BEEG 2

EMERERORBEE BRI R ETHE 473

BLTHMEEEAS L 2ANMREENELHICE S
LT3 EELZHNRBIOB, Lo L, (K FERFE:
i, M 2 AR mE X v & < BE L CRE:
BHETO 00, DERBICTF L 726 EIE
HEOERNHAENSE., =bw 7Ly F (SNP)

AR CHEB L TNG & R o Lo
BRI ERTH B LBE IR TV B, K
MEFKECH % &, TMP o84 & 840 Mk
hF7FazI bR, LIP ERZREER LD,
SNP iz X % {& 10 FERREE Tk it o P92 R
RNz 50T, EARE T CIEmERENC X 5
MEETICE v liFh 7235 2 v EofEn
2 X W EMEREDOHEAHEL 2B, 2D,
ABFED TNG & [EkE, SNP iz X 2 & i B R
THLHEUALHEBEESILETHBEELOLN
W, Zoffs, LEREICEREEZORD S0
227574 v (PGEYYW =h LT |z
X ZIEMERE T S EREF A RMEMmE L <L
HY, TMP 0 X 5 72z BARERET W2 F A2 7
7o, TNG [FEFREBEREOREMIEELEZ 6
nsb.

TMP, TNG & ifn FE KB A O BRI EE A 3 R
CRETHE L MPALEEME, L/P, MmEE,
NEFA THit L& 25, TMP Xy TNG iz
O BN K E L, (KM ERREE O REHEE 0 7
HinEETH 5[/ RE I .
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Effects of the anesthetic depth on the metabolic response

during induced hypotensive anesthesia, a comparison

between trimethaphan and trinitroglycerin

Masao Kobori, Kenji Shida and Akiyoshi Hosoyamada

Department of Anesthesiology, School of Medicine,

Showa University, Tokyo, 142

The purpose of this study was to compare
the influence of the anesthetic depth during in-
duced hypotensive anesthesia exerting on the
metabolic response when induced hypotensive
anesthesia ~was carried out by using
trimethaphan or trinitroglycerin. Dividing the
anesthesias for tympanoplasty into nitrous ox-
ide-oxgen (GO) plus 1% halothane under either
trimethaphan (TMP-A group) or trinitroglycerin
(TNG-A group) and GO plus 0.5% halothane
under either trimethaphan (TMP-B group) or
trinitroglycerin (TNG-B group), we studied the
effects of each anesthesia on metabolic
responses. The mean dose of the induced
hypotensive anesthetics was 2.0540.79 mg-
kg~!-hr—1,  2.9640.66 mg-kg—1-hr—!, 3.21+
149 ug-kg=1-min—! and 4.95+1.25ug-kg~!-
min—! in group TMP-A, TMP-B, TNG-A and
TNG-B, respectively.

In the metabolic response during the induced
hypotensive anesthesia, lactic acid increased
significantly in all groups.

Lactic acid pyruvic acid ratio (L/P) did not
elevated significantly in TMP-A group, while
elevated in the remaining groups and elevated
remarkably in TNG-B group. The blood sugar
level during the induced hypotensive anesthesia
increased more markedly in TNG-A, B groups
more than TMP-A, B groups.

On the other hand, non-esterified fatty acid
(NEFA) during the hypotensive anesthesia in-
creased significantly in TNG-A, B groups,
while no change was noted in TMP-A, B
groups.

It was concluded that the influence of the in-
duced hypotensive anesthesia exerting on the
metabolic response is less by TMP than TNG.

Key word: induced hypotensive anesthesia, trimethaphan, trinitroglycerin,

metabolic respons, anesthetic depth
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