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ro—t s 3EERTREEN, HEEDE LTE
#44v Br) 2T 2", ok, REGHEGES
gL L THERICERShTE TV A, MiEh
Brr BEM—F@EU LIcET B L, WhW 3
bromism &MEEN B REHBFERE bS5 T &M
MohTWwa,

EHE, REBOTOERT, ~o—+ VEEIC
3Mm3Ech Brr MEoBmMAMEEh 32 L E2H L
KtaLEbic, ZOBFE» CEL THET XD LK
BE T iR I3 Bro g 2504 % Al REME M & 2
CEARME LAY b L, HEME TR Bro B
P—EELL Fict#EmtT s L3 &b, BiE
A - TWABEDEH L NLEETEEEERE D
AR Y ARA R

blbro—t  FEMETHRICMES Br BE D
mmeE A & Thid,

b, EoRECHEMGED 300,
2. o2y OBSES, ZOBMCEDL H IS

TEDMh.

3. ZFOHENIIC L » T bromism PEBEE LML T 3
fafRtEldH 50, RENBEE LS.

Plbo 3 SAMIE+ 2 B80T, BRENC BV TRRE:
BTHOIMFES Br BEORELETTHE - 1o, BED 3
HMRZELOTERELSDE THETS.

WMEBLUFE
WRTICHT « BIMEECERICRE ML,
By — LI EOFERERE L TWRWLI & EFHRIC,
ASA 5#i T physical status | ~ 2 @ F i 83 50 4
EHERRE L.

o AV

BIRSE L LT, HA 1BFMENC Img/kg®  hyd-
roxyzin pamoate & (.5mge) atropine snlfate THFHK
5L, BAWIE 3~ 5mng/kg ) thiopental %
vy, 1mg/kg o SCC I & W KRERFEE 2T AR o1z,

FREO#EFE X GOF & Lic. $1bb KK 3 /min
EEFE 2 1/min % total flow & LIEAIE LT 1% @
-y AR U, fiFREE o -+ Vil
BRI EITE-7/. T, HBEoLBLHE I
pancuronium bromide ##&5 L 7.

M Br- ERMED - »0RMI, 10 flic>wT
S RRERET, RERR T B B L ORREFBAIE & © 24 B8 I
WMETHEETITRE 2.

Boo0flico-LTRINEIHEETE L.

M#Ek o Brr BEREFEOERLLFEITRIEL..

BRI O M Br REEWRBEE L, T &HEE
BT, BB L 0 24,48, 72 BEIR O B SEIc B 1
B3R Brr BELOEEREMC>VLTRD, 240
52N Ce, ACy, ACp, ACp & L1z, F i, &iEHIC
20T, MAC ~ hour 3RDORKic X DETEL, 5
u—tvvBOEEE L.

MAC-—hour

_ X (halothane concentration(%) x minutes)

0.76* %60
( "0.76: nalothane MAC)

ZofiED S MAC - hour EAC L DEM AL E%

R,

59 i#

FRERRT O TP MEE G Br B 120.527+0.569mg /d1
(Mean = S.D.) T& » 1.

Halothane Metabolism [II] Plasma Bromide Concentrations Following Halothane
Anesthesia. Tsuneo Sada, Department of Anesthesiology (Director: Prof. S. Murakami),

School of Medicine, Kanazawa University.
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w7 BB % BB L 2 10 EFloIMmiEd Bro B E
DERER L oML THB. TS Bro BERMR
9~ 3 ABICEEEICELIEHRL .

% #- . MAC - hour tAC OB FRIIK 1~ 41
RLEBOTHD.

ACe; Y=0.022X+0.014(r = 0.077.P> 0.5)

ACu; Y=0.813X+2.524 (r = 0.539,P < 0.005)

ACe [
E
(mg/di) 2}
[ X
1 ™
) N
-1
-2l Y=0.022X + 0.014
{r=0.077)
_3 Y A n i " I n A
o1l 2 3 4 5 6 T 8
MAC-HOUR
B1 B TROmMEESD Br  BEOEING

ACH 15t
(mg/di) 1a b
13f
12}
g
10F
ol
st
71
6F
5%
4t
3}
2r .
1} ' Y=08I3X +2.524
o o (r:O.5?9) o o
o ! 2 3 4 5 6 7 8
MAC-HOUR

2 FRERBRIG & D 24BEAIBR O MEER Br BEO
hngy

it

ACq; Y=1.340X+1.914 (r=0.617,P <0.005)

ACr; Y=1.381X+1.801 (r=0.561,P <0.005)

FbHb, ACe & MAC — hour ORI 3#ERE # %
@BEH LN, (P> 0.5) M, ACu, ACus &
UA Cp & MAC — hour Offlic (380 S A 72 5 RE # %
BERH St (P<L0.005).

£ -3

SEIOES T, KEETOFHINGEF Br REW,
0.527 + 0.569mg /dl Th -1, BEOBSIcXk 3¢
b OIMEER Brr BEOaEER 2 ICE & DY,
REHEEZNAEFNRRE - TV, IhSEHNT
# 5 &, Johnstone O#iE L BBV TOVFNOE
PoEERLTWS, Lizd-T, SECRAIEICHL
rEZOERC L M Br BEOERER, £H
WEERICERLY 2D EEZ SN,

AEDOHETIE HE& 1l ng © pancuronium
bromide psffidic {EHE & TLW A A, pancuronium
bromide @ n#Frh Br™ @ R THE > VTR,
KO EHSBEE, S, ChEREL T RV EEL],
41755, pancuronium bromide @ 5F&I3 732.7
T, COIBRAFIE2.% R EHE. LT, v
%401z 10 mg ® pancuronium bromide 25 &
h, 2NMTRCHRSN T Br Mgk L2 & IRET
5, 2.18mgD Br- AL Licn s, B
Brome space 2 {EEDHK 30% & sh TR, KE
50 kg D EBE OB AT, HEEEL 7 Bro 349 160 e
HECAETILOLEESINS. ChhSEETS
L imigch Bro A& LT3 0.014 ng /dl 0 mMAsE
BEVWH T EIILE B, LA L, pancuronium
bromide lF KEAMNZOF DIz TE» S il
ENBESNTVEDT, ERicRIhi) @,
S WEBEBNTLARV LD EEDbNE. JOBE
© Brr BEOMING, SEOREE N TRERZD
WHEAHNTHD, EHRLIZDEEZ SN,

LthisT, SEOETED S N iEd Br #
Eoling, ~o—+yORBMEYE L THEEL TS
EBrickdabnsAaRLTEL2MA L ERD
ns.

xT, Lo b E S, FREKRTEICE
Mg Br @Eo#EmiidEALE» s> T, MAC
~ hour & B LA - 7. SEIOHFETIRIFER &
LT1% D o—2y2RASETHWEDT, MAC -
hour @~ o— & v ORABRBICILFAIT S, Lo
TAC ik o~ DRAEREE SEMEEEAD
na. B0 Bro BEOMME & s B VR




8Cr o
(mg/dl)
I8

17

N oA e N ® W O

-t ORI 769

ACee
(m/di) '8
17

16
15
14}

N U S B N B W O

) Y=1.381X + 1.801 t Y=1.340X + 194
(r=0.561) (r=0.617)
[ —— o — —
01 2 3 4 5 6 7 8 o) 2 3 4 5 6 7 8

MAC-HOUR MAC-HOUR
3 FREEEA & D 48R oM Br B0 B4 FRERBALS X D T2RRME O Mk Bro g
whngy DM

F 1 RERAT, FREHET R & UHMEME 1 BRI MEEF Br @EOEL

Plasma Br~ Concentration (mg/dl)
Anes. End Postoperative Days
Name |Age |Sex Ha(\zlg;kéane Hour }I}d oﬁrc (r:(()jlm. of
: (min) Anes.| 1 2 3 4 5 6 7

Y.N 72 M 1.0 350 {7.24(0.5 {0.7 |3.4 5.2% 4.4| 4.1) 3.5| 3.2| 2.9
E. I 36 F 1.0 235 [4.66(0.25|1.0 |7.8 8.7 9.7% 9.5{ 9.1| 8.5| 8.4
T.S 55 F 0.7 260 | 4.04(0.4 {0.65|6.7 8.4 9.31 9.2 8.7| 8.5| 8.4
M.S 23 F 0. 90 | 1.44}0.2 0 |3.6 4.0% 3.95 3.71 3.4] 3.0| 2.8
K.Z 14 M 1.3 105 | 2.89) 0.5 [0.35]5.2 6.4| 6.4% 6.1 6.0| 5.7| 5.5
S.K 44 M 1.0 140 | 2.38 0 0 2.5 3.4% 3.2 2.9¢ 2.7| 2.6| 2.6
Y.H 52 M 0.8 155 | 3.03| 0.6 |0.65]3.5 3.6% 2.8| 2.3} 2.0 1.8 1.7
T.S 59 F 0.4 360 |3.54(1.5 0.9 |4.3 5.0% 4.6 4.5¢ 4.2 4.1| 3.8
K.H 32 F 1.0 225 [4.61(0.2 [ 1.4 |14.5|17.9|19.2%18.7}18.4|17.3|16.8
K.Y 57 M 1.0 220 |5.45( 1.1 0.7 9.1]11.9]13.2%13.0/11.8|11.5] 11.1

* Maximum plasma Br~ concentration
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Fe LT, ifokllic & s Br OEERLEHIEICL D
Br oBRoOBED o, Kihic o -2 v {3
DIEIBE I > T AAREEMNEZ NS, ZDI B,
FRER B8 50— o R3 o IiF i own T,
A2 i3 anesthetic
concentration @ "o —+t YIRA K Lo -2y
DRBHEMMFIENB LM TE D, ErIZBL
THRBRBEENE ~TVEEEL THEL2MA
B EEbh 3,

—75, REME T % @ FW Mt Bro BEOREM
@t TOHEEZ, anesthetic concentration &
» & subanesthetic concentration ® v o — & ¥ %
A S AP Br BESEMLLT WL
5, RTOERBBEICART B,

Wi 1 BRich iz » TinsEh Br BMELZ BB L /o
10 fEfITd, M3fh Br BEEM%2~3B B IR
BicEL, DIBEEL TWa. T ORBEEEFEIICHRE
42 &, MAC — hour /P& WIER) I3 & itk B
e Bro BMES RS EICE L . MAC — hour 2K &<

miniature swine'®, 3 » p'",

6.0 MAC-HOUR

2.3MAC-HOUR

1.2 MAC-HOUR
O.8MAC-HOUR

(HOUR)

5 M Br MEEINS ORI
MAC-hour #SHEA1¥ B2 & b2 o T, FE{#EHIC
EDHETORHEMBERL T 5

BAZONTREEICET 3% CONENERT
ENEH ONS.

ACu, ACy, AC,DEURERRE DA Cy EAC,,
ACuEACH, ACsEA CpDRXTHHEOMAC -
hour #k» 5 &, £ 1.16, 1.27, 2.76 L1513,
L1:hi- T, MAC — hour ®{EIZ & - TA Cu, A\ Cy
BEUACy DEICIRRD & 5 S K/ADBEFHEMR D 3T
.

0 < MAC — hour < 1.16 @ Ff, ACu> ACs>
AC'IZ

1.16 <MAC — hour < 1.27 o, A Ce> A C>
ACTZ

1.27 <MAC — hour < 2.76 @8, A Cu> A Cn>
ACH R

2.76 <MAC — hour @B, A Cp> A Cu> ACy

PlEoBGEERRL:bOMBRE THS. JORL
SESMIE X S ic, MAC — hour DEN KEL B BIC
SNTRSEEAEHEHLTVS. §74b5, MAC
— hour MKRELHBICE LB > TREEIET S &
TOEBSE M- TVWAE I EVERTES.

Duvaldestin'® &, »~ o —+ v FREZ NS Br 8
EAEEL, ZOREEHE Cu & MAC — hour O
ELTRODEHITEDLLTLS.

Cusx = 7.83 X (MAC - hour)"* ng /dl

i Br (B 48 mg /dl £ T £ B & bromism
M RER . T H LIER, KR, REKLEOMN
EERDSHEBE LI, & 5128804 2 & confusion
LPHEEMHERAMNE T L L& T BV
Duvaldestion ® Cus & 0 {1%F &1 Br- i FE #5 toxic
level T& % 48 g /dl 123 % MAC — hour % K ®
% & 40.5MAC — hour &4, chid 1% ~o—t v
% 30 BRI A X BB M TS, FEEOBLA
Cn &, HiBTOE0sED Br BE X v 4 Br #
FEHS 48 mg /dl % T A B MAC — hour 2#IH 4 5 &,

x2 EE Ao Br RE
Plasma bromide Concentration
(Mean S.D. mg/d)) Method
Goodwin 0.754%0.900 Colorimetry
Tinker 0.224%+0.259 Colorimetry
Ttallah 0.630%+0.122 Neutron activation analysis
Johnstone 3.200 @) not described
Duvaldestine 0.368£0.576 X-ray fluorescence spectrometry
Sada 0.527%0.569 Colorimetry
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33MAC — hour £7%63.Ch@E 1% "o —€ v &) 25
BEIRASE 2 &Y T 5. WTFRICL T 1%
ro—+t % | AL ERA ST L bromism &
HEUBOWbODEELTLL,

Tinker "4, /o —+& v FREMEINEF Br- BEHE
Mmooz, #ik 9 Bl bk » TEEAEE L IER
AHELTVWA, La L, SEORETEEEESD
Brr 23 19.2mg/dl g &9, no—k v HEBER
iz bromism AEELNFAEFIE S0 Fich 1 Hl bED S
AT, Likd-T, no—+& vyKERD
bromism i, N E Y - E DB K DEERF
AR > TOVBHEY, RESRECTELTL S
Ba. 5250, 1 B2 5L BEREO N0 —-+
VBB TR bR ELIAC MBS BT o T v L
HbiLb. 12, HHIC bromism BHEAELILELT
b, THEHERTOKRAEBCRET 2DDTHY,
wEEEMoEREER BT 4 BEOBRKEIE
BriliFtoboTREIVWEEDNS. LML,Br @
R 12~ 14 RO ER IRV, G
BoE Lo — YEREESITE bR B A GBS
7 Bro AiEPIC R L, bromism ORLET S Gk
HizEsLELONS.
ifaE b Bro (SR ASRELIL T2 b 340 L 4RV, RRERGE
thd 48 ~ T2 HMEHIECREREILET S L0 T
Lid, b bk 2~3HEHETE N R -2 YD
REMSEBHELTVACLEFEKRL TV S, RREHETR
bHHEBIc b > T o -y REVBEETE LV D
BREICOVTRROLIBIENELONSD.

THbhb, ~o—+trORMEEICT 552 FERR
$i34.08~8.22 Th o, Islififo 182 oL T
FEAS O, ChicxLilFEEe Wy EATRIEN
D 2.2 ml /100g/min®" 12 < & < THGEBIE 50 ~
55ml /100g/min®® & IER & V. RERE AR IZIE . 5
EFREGHBE/NE WS ELMRBMAZ W LT K
b, BicsLTRME»SD o~ v ORDIAHS D
AHIiTH O, MR N0 - Y BERT AP
—SEBICE L RERREES b oo a1 s . CHLLBIC

&, B ik S BRI TE - TINEBN O e — &
YIBE IR OB & Tld 2ic 0, S SN
ADNT -ty ORDAARIEL LS, —F, BB
BTESRBMSAEVI EEMFEMSDIEVLI &I
&b, BAMNKT Lickd, T4bb, ek s
o—tk yOHDABBKRTLLRCBVW TS n—%
YO 0AZRETE N, BHMED o — € v RE
MISHA / ik O S EREICET 5 £ THEPEZEL T
ML DO "o —+ DR IASERET L. RICE

B, BicsuwTld, MREKSVI L& &R
HAUNSWI EIcE D, THPHIR T~ VD
HEnBZEEEss. oL, EFEETE,
lsi o HREBENAKE W &SRBV LK
L0, BELFEELALBOOEYO 00—t v IERE
+2. COBE L ro—tvit, BRCBENER

Lz bigziclipicitis h, —MEEgRs» >EE
EAN, —HIFTRBs 0B EAT hEES
nabotBEbhs. Corbett* iz kb& 1.4 ~ 8.0
B D — & v FEBRETE - IBE, W1l ~20
ARlichi » TESRL oD —k v ERIT AT &8
TEIEWVWD, LEchi-T, BEETRSZHM, HI
DOENEIchi-T o~y BERICERET 26
DEEZOLND.

CHhIIAT, 65— OERMHKMBE O MFH
Bro EMMCHAEES T TV EAEENS S, 71
bbb, 7 F% miniature swine T3, FFIllHEF O
o—+& vEENETFREBEEE -y DB
UrSaBRHHOEANKEVI LKMo TL
o 5 it ] PPMO o —k Y E2IRASHE I
Ba, L TEENI o~ D 8% ET
A EBRT AMICRBEN, By 5% BT
CHEZ0:EOhch TEBBT ALV . EHERIC,
0.1PPM Tia# 0% IF R 1% Bz D F %
Dptcb THEZERTL2EENTWS., LT,
ERFARD oA PR S N EBRE o — &
Vi, BFEEBT AU, BEALHRBENE L
DEEZONS.

PE, no—troRBENBRELERE 0 -+
v ORBTLES, HMEHETRICB LTS Br- #E
AFPICEMSETHIRFLEbNS.

1%Eep Br- B OMINOIEE & i, Bl
ALtz o — v BEEHEAGE~OMREICL > T
REXNZ., 2055, EHRE~ommEE, B
ISR S 12D TR—ETH A, Lidi-T, K
Hic A o AN B BEoME, & LT
HBRO Ao -2 BICE - TEEINELDEERL
5%, IEHBENO o —+ B, EHfERD
No - vBESEHRBORTREZ. 20 blE
BN D~ o — & B, FREMSRI S RA L 12
u—+ v EEOR, b5, MAC — hour i thfil g
5. SEOEHT, M+ Br REOHEME MAC
hour »FEREEL 7-EEIEZ, ZONALMNEHETVLDI I
LR ESITWwELDLEbNE.

BB, ANFYTINL =Ltk BBEEW 5
0 — & > R O B EEREE TR I S L v
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SEEN, BREOFERE SN TLEIHHE 4 X,
FEEOER L 2 50 Tn 30—t > ORHEHEY
MRS E IEERE TR L BRI L DX
BlrELsheTuid TR tBbhs.

B, nu—t rHERBONFEEL, nu—t >
ORBEY L OBESEE S L Twan®3 S
OB CTHsMEE > I, ~no—+k vy ORHE
RHERED OO LARBEROAMNEREALSE. &
o Lid, FEREORREELZ SN TH S HEND
R IcINT A EAB)RLTVLE. ~o— 2 Vi
Ai% ORTEEE 2o\ T retrospective W4 ¢ 515
&, chE CHERTORBOHICBHL T, Mk
DOEBIZHOVTREE OGN EVAZEBREENTWAE
SWAsk D, S%, REBORBICESEEHLESLC
212 X v, halothane hepatitis ®RER T Fricls
BEM&Z LN EICEEME ALY,

-] ki

~o— 4 VRREEAIT IS bk 50 EEFlC o W T RRER

B, BREMA T B, FRERRARA & b 24,48, 72 WeRE R o0 14T

1 Br- BEAME L ,MAC — hour L OHEML IRER

L, UTo XS BEREEK.

1. &~ oSEsEt Bro 8813 0.527Tng /dl T »
fo.

9. BREMR T B oo [4Fh Br- (25 & MRBFATE & O i
HEABEDED . TOTER, MBhiZidE o
—e vRUOMEDBRETVAILERET LD
Thb.

3. ~o—t vIREEAH 3~ SMAC — hour & W 5 @
oo -t v REETE, HiE 2~ 3 B il
Br ¥ RS E LR L .

4. f3gch Br- BEORSEICET 2 TORMIE,
MAC — hour BAZ BT H BB EER T 5
mEAED o,

5. Mi%ch Bro RSN & % bromism O EKRYER,
AEOBBcEBELTSLL. £/, DK
bromism MFEAE L ELTH, ZHIIFKEET O
BARPLRETEEDOTHD, DI & LERY
KBV TR ZORBRIERELTERBL.

6. [0k Br- R, MAC — hour & #8BS L CTHEER
KWTHRICER ML, CoLS i, RBKTR
o g ch Bro BEE AN AHEFE & LT, BRERIC
ERSMEBENIC AT Lo n o — 2 48, BREMR TR
ricliicisn, BRED N0 -2 Y HBEREH
btz THTRBEN B g Brr BE
htEmTab0EEZ SN,

BAk IS, MY, SRMZEE - R ER B
EEG L gD, o, @SR /MR RAB BRI B
nEERLET.
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Halothane Metabolism [II] Plasma Bromide Concentrations Following Halothane Anesthesia.
Tsuneo Sada, Department of Anesthesiology, School of Medicine, Kanazawa University, Kana-
zawa 920, Japan. J. Juzen Med. Soc., 89, 767774 (1980).

Abstract Plasma bromide concentrations were measured before induction of anesthesia, at

the end of anesthesia and 24, 48 and 72 hours after the beginning of the anesthesia. The re-

lationships between Aplasma bromide concentrations and MAC-hour were examined and the
following results were obtained:

1. The average plasma bromide concentration before anesthesia was 0.527mg/dl which cor-
responded to the values reported by other investigators.

2. There was not a significant difference in the plasma bromide concentrations before induction
of anesthesia and at the end of anesthesia. This result suggested the inhibition of halothane
metabolism during anesthesia.

3. When a usual halothane anesthesia was performed, the plasma bromide concentration reached
the maximum point on 2nd or 3rd postoperative day and then decreased slowly from there
on.

4. As MAC-hour increased, the period which the plasma bromide concentration reached the
maximum point was prolonged.

5. Bromism following halothane anesthesia was regarded as an unlikely complication in the usual
clinical anesthesia. ‘

6. Plasma bromide concentrations were remarkably increased after halothane anesthesia and
correlated to the MAC-hour. The possible mechanism of this phenomenon was speculated as
follows; the halothane accumulated in adipose tissues during anesthesia was released slowly
after anesthesia and then metabolized causing the plasma bromide concentration to increase.




