Interaction of Thiopental Sodium and
Vecuronium Bromide during the Induction of

General Anesthesia
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FARYR—NF ) TAFERER(EN 7 =0 ABWERBEESTHE, AQOHMYIERTS. 2O Y4k
IS TR EOREUYRFATH2EHOT, FTHHYOMREBREREH LEEKB 7 e~ Y772 HVTHREL
fo. R, MR ERCEE L EOBLEBRE L. $hbb, 160D T+ (fAE 2.9~3.1kg) % EIE AT DR
(n=8) LM (n=8) L4 1T, WMHEPEIZH L Tt Smg/kg DFA RV E~AF U T4k 0.67Tmg/kg DELR7 r=
L HEMUDEALLLOY, HREICH LTI 5me/kg DF ARV E =L+ ) v ADhE, FRAERAESRE H &%
BE L, &5, M BIRM ROFAvx—nr b )y 2 BE, BIORMBHME L BIRm S 2 5 E2605 Mtz
TRERICRZE L. iz, 000 ROoR A TiL R L, SEENELEZRAELE. SHK, JIK8Ho v +Frx A,
BE | OBOMEGE LB Lic. BMYESHORBER, HHEHCIZF 4+ v 2L+ ) o alE—DR¥EE— 2 (260nm) %
Boteh, BIEX7 =9 aDRHE~ 2 210nm) #EBDlehr o, BEEGE 7 a <} /T 7 LB 5T, HSZF4
VE=ILF VY ALRA—DRFERE U65) ARL, TOE -2 bE—Thotx. bk v, FTHHORS BB D54+~
VE—VHEBETHY, RIENZ e =y ARERTA(LENEE TV LMD LR, R vy FOBRRCES
TAHE, MPFRDFARVyE—AF VY A RBEL, B5 1 5EOKESTIZ 10311.3ug/ml (x £8D) T, BEHLEHHITIT

24£08pg/ml WA Lic. HBBEOBRE L, 85 1 HHOBETIE 1362 1.1ug/ml T, $5455#I1Ci3 1.340.7ug/ml 2
DL, EYHOBRERIRE | ~5 5 BRORATHRBIFICE L CERIC 36~1.3ug/ml EL, M HE0~455HDORET
B 1.0~1lug/ml H<HB L. LYBEOBIRMEESZESEL, &5 | SHORS THBEECL L TERCE/LE R LE
2% (431£27TmmHg & 464+18mmHg, p<0.05), #5350 BLABCRBEHECEEEZ2 A D eh -7z, BE 1 DEOBHICE
BT O MM R T, ks TMNIIRAEREBEME TER SR TV, Lrl, B5600 B RFDE
BRDLNT, HBENELZ Dot DEDERE, Wt EERArEET5 L, MERLIIZEI L, RMCER
MBESFEOETEBLIEARLTVS. BRICBITDLEREDEAT, 4V E—LF Vv L LB a=272
HEATOEE, EYRERIERWI A EENSETHE EEXLRE.
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EHRBOBEANCELT, BRBEEETHLFARVE N
TRV Y ABEREFRSEEHBERTHLIRN I =T 2
BREANE L CR—OSEBEMcES T2 L, BRONHEY
PEL, & AEBRAERCEAELTLE, BIRK 2 #
BleBTHECELNA". Bio, BEOERMENIE L, RE
KRELHERTSZENRDLRDHHBEES 2% F YIBE
I Tz, WEEHIDERE L CHESAD D, AEBOMRRES
BIhRd. AHFRTIE, TTFA_v - )7 aE
BER(ER 7=y ABEHREWC L > TETDHHRHSESH L
o, ROT, ZOHSIEFERCERESE ShEFEOREEY &
HT2EN TS FEAOLEREYT, F4v2—1F b
Vv ADmgRBE, ME, BiRMAASEOE LTS, b
bR TN xR L.

TR 64 8 A26H AT, PH 64 9 A22HZHE

HRELVFHE

| . IHOER &P

FARY A= F b)Y A (FEF—AP W, #)
B, MHROBMERBOEINCIEHBERBR L » CTHMK
L, 25mg/ml OBEBIWCHEL-LDOYH WY, B2 e =
Yo (vAx a5y 7 A® SHEEE KR b, HTROESE
ESAAEARC LD HFRL, 1.0mg/ml ORFECHE L LD
RV, ¥F, FARV A - F ) Y ABKE dml
(100mg) ¥ Bibkx7 v =7 LB THEL, EA%40 & pH » —
# — (Orion Research, Boston, U. S. A) v, #Hi#s &R
BRI TERD SN AREOBH O pH #HE L1,

WIZ, FF_VZ—F b)Y A 4ml (100mg) I 2L~

Abbreviations : AUC, area under the curve; Cu, concentration of thiopental; MRT, mean residence time :
PaCO,, arterial carbon dioxide pressure ; PaO,, arterial oxygen pressure
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7\ = AW Aml (dmg) XRBREATIAT, G2 IER
L7z, @0 (3,500rpm, 1045, 10C) I & » THIHSE S EEL,
HHBAEK 20ml T2EZES LIS %, 0.IN OKE{EF F Y
A SmlIC X > THEEE LTI L. Zoamix, &’
SeEEEH139% (Hitachi-Perkin-Elmer, 33X) %\, 195nm
5 300nm # TOFERDOBRKEYR | EFC > 2@EFOHE L
to. XL, BEKE s n= 257 4 — ALC/GPC 204 #
(Waters, Milford, US.A.) % A\, 3B O RFERHZEHIL 2.
ks, BEKEZ < I TDOUEEREE LT, T AT
v 4 7 BEYE, 7 CI8® (Waters) # H\, BEHICIZ
pHE.5 @ 0.05M V v ERREEI#E 600ml 127+ = b Vv (FI3E,
AB) 400ml ZMxicd DOEFERA LT, HEL 2.0ml/5CRE
Lz, BRSBTS REERER7 7 24 ) — (Waters) %
W, BHEE 214nm W CRIE L.

I. HEHOREMHICTH T D8

1. REABM B L OAUE

{hE 2.9~3.1kg DM v+ ¥ (ARH{HEE) 2XEE L.
ENnRemueBem®E L, v L % v (Sigma, St. Louis,
US.A) 7T50mg/kg R #EIRARS L TRBZEA L. KEFY
BIC & » TREYHRL, Rlttvrer=va (33T my
7®, =3t) Img RMIRASE L THEBLLE> 2, ATRR
75 SN-480-7 &Y (v 7 / B{ERT, FR) 2 AWCI00%BEFKIZ L b
RIRBBERRAFT » 72, RWT, BEBRIC YT —F A5
AL, BmAEIIRERIEZEE (Tectronix, Beaverton, U.S.A) 12
BT, BmBEELTERA L. T, AEBIRC
AFT=FAEBEAL, BHORHERHSCH - (K1), Bikm
PREBANCER L, mBEH A 5iTEE ABL3E (Radiometer,
Copenhagen, Denmark) THIE L. BIRMRE Y 2 5 E
(arterial carbon dioxide pressure, PaCQ,) @ {& #% 30~40
mmHg Z7c3 X 51, R4t KA 30~40/%, BEE
15~25mi/kg) %I L. ZOBREUIBLZINLBAT
BORRID 2ml R BEL L, 4V Z =L b U Y ABENERED
BREMMEPER L. 728, FEROBRKELHR, UEERKT
FCEE LA -7,
IEDRBEIRT LA T, B EFACHIHYRE
(n=28) & XF (n=8) i}, HEHIIRLLABOEALTT-

Respirator
FiO2=1.0
PaCOz2 =30-40 mmHg

Fig. 1. Schema of animal experiment. A bolus of thiopen-
tal sodium (control) or the precipitate was injected through
the external jugular vein. Blood samples were withdrawn
from the common carotid artery. a, common carotid
artery catheter; BP, blood pressure; e, ear vein catheter;
FiO,, fraction of inspired oxygen ; t, endotracheal tube; v,
external jugular vein catheter.

7. Tichb, HHWEICIT Smeg/kg DF AV R —AF Y
v A +0.6Tmg/kg DEILXZ = a0 LDEERA
72d D 2ml %, BB Smg/kg DF ARV E—LF LYY
ADZ 2ml ¥ ERFR 2BHENG TR E L. RS, 2,
3,5, 7,10, 15, 20, 30, 458 L U604 B DS T, F4 RV
F=NF )Y ABERAEDRD, BRMY 2ml Fo8EL
fo. Eilz, 51, 3, 108 X 0805w, PaCo, & Bk MEE
¥4 E (arterial oxygen pressure,-PaQ,) ZHRIE L.

2. MBFOFF vz -5+ Vv LABEOHE
MmirDF+ vz -+ VY A BEL, SEEES =<
257 4 —% A\, Blackman 505 —#H2E L THlE
Liz. vk, ANEEHEICIY, a0 X -0 (T4 FF—
A, EEHE, KR AV Thbb, KRLCDK
2ml #3&0 (3000rpm, 104) L, Bo5hicimif 0.5ml i+ =
NER—A Spg BEXO =& 7 — (Fi¥) 2ml ik, 158E
RE L. BRCISHMEBE LD, BUSE.LD (3000rpm, 10
5L, b Oul *FEERE 7 =~ S TREALI. O
BoRESEFZ, FIBONHYOSTOBRER— L.
R feyrs, R EAMCERm L cEERgL VT, &
U FHBICEEREER Lc. MEBR, niffbor+ v
Z—LF b Yy AEEEMR 0.5~50.0ug/ml OFETRIFICER
HERRL., ¥, WERFT 050e/ml Th Y, EEGEHT
2,08 THote. FHRIZAmEBEFDOFF Ry X - F F )Y
ABELRENC, BEERORE (&) 2R L TRy b
L, % THEE (area under the curve, AUC) # KRB L L %
&, FEEEEER (mean residence time, MRT) & H L.
ok, MEEFDFA_Rvx—AF U v ABE% concentrati-
on of thiopental (Cuo) & L, 5 ORI %Z t £ LT, AUC &
MRT B®AExAWCTHELRE".

AUC= { Ciicdt, MRT= § tCino dt/ § Cuno dt

AUCEMRT DOEEDFHEIZIL, 47 w25 ARSTRIP 1
(Micro Math Scientific Software, Salt Lake City, US.A.) & i\ 7=
3. ABEnRE

SRR I ORBIFE I, BB S605 BB B
Lic, il bicfizftL, 10% ==Y v TEHEL, <5
7 4 VEBEER (10um) RERE, ~< b Fv ) v -2ty
(HE) &2 17 Lz, LEOERR LG, e SEHOM
g e BE 570, 8HDTHFILF ALy E—LF Y
v AEIRTHY RS L (FF4H), 1 5BCBR L CRE
WA 21T - 1.

4. HEmE

BYyo#E, ABEEMORKE, WHEBNE, Pal,
PaCO, ¢ & DI B2 Mann-Whitney BBE® B\ 72, 308
BERDOF ARV -V BEOERNELR L VEENS
A= 2 —DFLIL, BOVELODDSEOFTET, BB
(LMD bR BAITIE & 51T Scheffé thir L 2 £ EHIE%
fIofe. WThOBEED, BHRE (p) 280.05KH b - CTHE
ELHELI. T, BIKSIVLHAE D, JIERERIXFHE
TEBFEETEP L.
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Fig. 2. The ultraviolet (UV) light absorption spectrums of thiopental sodium (A), vecuronium bromide (B) and the precipitate
(C). Thiopental sodium had the absorption peak at 260 nm, and strongly absorbed UV light at 300 nm. Vecuronium bromide
had the absorption peak at 210 nm. The precipitate had the absorption peak at 260 nm, and strongly absored UV light at 300
nm.
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Fig. 3. Chromatograms of thiopental sodium (A) and the precipitate (B). Thiopental sodium and the precipitate had the same
retention time (4.6 min) and a single peak.
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xBE, BERIEBRVWLARADT ARTEL, £DehIC
BRI O HAVER . OB, g RREHCED
LR EXOREED pHIL10.18T, Zh X h L&\ pH TIZHT
Hisa b ish - 7.
F2icFA_v =L+ ) Y AEE (A), Btx<re=v
LB (B), BXUWEY C) DBKARZ b J okmT. F4
Ry x— )T ABKIIER 260nm KRXDO -7 0D
n, 300nm THLEVBXER L. —F, Blb<27 o =9 48
Wi, 210nm WK D — 2 4% b, 300nm T2 & A ERK
BRI T, HBOBRIARS T ARFAI -1
FEY Y ARBEEM L 260nm ¥ — 7433 b 300nm ThHoK
WIENE R LAY, 210nm Q¥ — 7 2 Rbiah T,
BEEE IR 574 R IAFRERIWRT. F4
Ry x—pAF b)Y LAOREHFEIILESTH D, HHGLRE
—DREBERR L. ¥, FARVE-AF P YT AR
DI T BE—D Y — 2 %R LA, ik, SEOERE
Wikrzo<t 757 4 —OREELETIE, BRIEtXZr=v 2D
-2t Ihieh o,

I. ITHHORLHECHET 3R

RPHE SR BT 2 MBOBYOKE, R, RMEH0E,

PaC0,, Pa0, i3, BRI AEEZELRDE,r -7 (R1).

1. EHnEDE(L

REDRERE I SEORMPOER, FHYHET
104£8mmHg, WRET 106+TmmHg &, W& S EEER
W LT 35~39mmHg {ETF L7 Gri4#F p<0.01, e
p<0.01). Lil, 5 34HBICZmHgE© 139+ 12mmHg,
NPT 141+8mmHg L SHOMBEEL, DEIETT 2
Mot i, SRE%E LT, I E R
DEEEZERRDIch o7,

2. MfFRDF ARy E—NF ) v ABEOE(L

R 4w mfhDF+_v 2 -3 b ) v ABEOELEYR
T, REHFEC I VEEE LR LR F AR Z -1
FY v ADBER, 1SR, MRS b EHRBERCRE
ALz, Lhl, ThEhORRME @5 | 5% 0E) I, il
BT 10.3+1.3ug/ml, SBREET 13.6+11.1¢g/ml (p<0.01) &
BitoTHD, # 5B 598 F CRTHYEV AR ERES
RLi., —7F, #4520, 30, B XU4S5BITE ORI MR
L, S EEDIR > B R & b FHET 1.0~1.1ug/ml (R
BEL DI L T125%, 155% % X 10185%) BB &V BER /R
L. 7oB, 5609 HORETIX, HpHE s BHEORIC

Table 1. Physiological data of rabbits at the baseline period
Animal Number of Weight Pulse SBPY PaQ” PaCOp
rabbits used (kg) (min™") (mmHg) (mmHg) (mmHg)
Control 8 3.0+0.1% 222£11  143%10 464+30 36x 3
Precipitate 8 3.0+0.1 23010 141+ 6 472129 34+ 3
a) SBP, systolic blood pressure

b) PaQ,, arterial oxygen pressure
c) PaCQ,, arterial carbon dioxide pressure
d) x%SD
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Fig. 4. Concentration versus time curves of thiopental after bolus injection. @, control group (n=8); (O, precipitate group
(n=8). Data are expressed as % £SD. * p<0.05 compared to the control group.
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BBEENDD ORI ez, %, PaCO I3 AERY B L CARMCEEZ RD LAl
AUC BB EEZ»BDeh 7. —F, MRT IZBIL Dyt

i, FHGHOENNBEOMOI28% LR L, MEMCE 4. MOMBAHEL

BEYEADL (F2). K6 (A)-D) By TT. WHHEORE 1 HHOM

3. BOWRi A A DAL
51c PaO, DALY, BEHEE 1 HEOBET, Hi
HBED PaO, 2B 5B~ F Y 2mmHg EF L, 431+ so0k

27mmHg #7R Lic?ds, WBETIRE(L7s < (464+18mmHg) @ .
BECAHEEYRDL (p<0.05). LrL, &5 35 HUBETIZ
FHEOME D 450mmHg L HEE L, MO PaO. ICHE

ERRDT, BEMEHB LTI EEEYRDIh . T2
450 f=

Pa02 (mm Hg)

Table 2. Pharmacokinetic data calculated from thiopen-
tal concentration of the plasma

400 =
Animal Number of AUCY MRT"’ A
nma rabbits used  (zg-min/ml) (min) T
Control 8 180.2413.5¢  16.7+2.5 OL ; g 1'0 1
Precipitate 8 208.8427.7  21.5+2.2* 30

) ) Time (min)
Fig.5. Arterial oxygen pressure versus time curves after

bolus injection. @, control group (n=8); O, precipitate
group (n=8). Data are expressed as % +SD. *, p<0.05
compared to the control group.

a) AUC, area under the curve

b) MRT, mean residence time

¢) XxxSD

* p<0.05 compared to the control group
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Fig. 6. Histological apperance of the rabbit lungs stained with hematoxylin and eosin. The rabbit lungs in the precipitate group
at 1 min after the bolus injection (A), and at 60 min (B). The rabbit lungs in the control group at 1 min after the bolus
injection (C), and at 60 min (D). The magnification was %200 for all photographs. Arrows in the photograph (A) show the
crystal-like-substances entrapped in the small arteries of the lungs. Findings of all the lungs except that in the precipitate
group at 1 min after the injection were within normal. limits.
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(A) T, £ blz- TPBRAEEEDE (HE 30~
150um) TEE IR Tz, Ui L, #5604 0RiEikE
(B I RER M E 2 Ro T, EHEHESRAFMRETH -7,
MBETIE, #5 1 5% (0O BLU0HE D) DWFhd, F
HEHEShAMESEEEZRL Tk,

% 3

FARYZ—LF VU AT, BERBEREALEZ2 -1
BRFEGTHY, EHRBOBEAROMIRKEE L LK < #
AZRhTW3" FF_va—nNr b )y A BERIZBT LY Y
# (pH 105~115) 2R L, TOEMEIZK Iml LT
T00mg EBULIY, ZDF ARV E—LF b Y T AEHD pH &
BT B L F AR X — VBB ONBYET MR, F4-
VR = VEBERIIEREESNK Iml LT Img LLF @D T
HAETHDY.

=77, S BEDMEETHLELr =y aiT, 25
B OHMBEE LU FERIRAERATHSD . EiL<7s
r=7 40 pK L 89 (25C) THbh, 7idh ) lOBEHTI
ELDTIAREET, a7 F 04k, 1T4B 7 « =1k,
3a-1TB-B7 = F AR R EN B, Hl243, B D pH 2
8.8DRETII 2B OE(NR I P2y ADBERIZISKIC
TERWAH, pH4 OBB TR THETLIBERIZBY TH
B9 Ik, HRIhTWARRIZY vBRYEREAL, &
WD pH 2 4 lIICHIch 5 L5 RB IR T 5",
EHREBEOBEARIL, FARVE—LF )Y ABKE S
b7 mr=0 AR EPRKCTRIRNESE SRS, FOE,
MEERIC X » TH BRI, SABRNELCHETS -
ERR TR, BEMIIE, 4Ry 2 -1t Uy ok
ELAEBCRESs m =y a2 8E L CABBRIEET S
&, FARVE—LF L)Y LI L BREMEICR LT AT
BETNENLEERABELAB &R Citicbic., ¥
fo, BERZ m=y o2 ¥E LERIF v 2 —LF LY
VARBELCEERAMETSE, FAvE—AF Yy
AL BEESRAELNT, BEREELLIZTHIICY
Db b TERMICHEIEZ o T AZ LI Y™, LW
hbEDTERIREEL LS. ZONEHORMT 2T DH
FEA7e<, Morton '™ AFERH M HHAEE TH D Bl
VIR LABREFARV A —AF VY Y LB ERRERIL
T FWTAETIHEHCOLTHRE LTV AICTE L. X5
W, ZOWHS R BRI S L ROR ML OWTRE L
TR E L R Y S,

FARVE—F PV TALREN I m =2y AR BAELTHE
BRUTHTESE KBLF PV 2 X D EER LD DDOMmE
ANZ PTF AR, FAERVE =T M) Y ABKIC—ET BN
F—VERL, RIENIZ e =9 2D % — v L1 3—8 L7x
Mote, ZORRIE, FHGBFARY 2 - LERBTH D,
PRI~ 2 v = v AREFH T BAREREDEGZ &%
REBLTHWS., SLEEEREZ r = 257 4 —IC X558
nh, BEBLIETHYORBEIZFF vz ~nLr Yy
AR—FL, hOB—DOC~ 2 %HERTHZERELMC -
. ZDZEXD, FARVE—AF MY Y ABKERLRY
ney AREEEIC L ) BRI RS, pH OZ{kic kb
ELRFARVZ-AEHBTH ), Bbrv=v azhk
TAHEEHREERA TV RWELHEI AT,

Wit v+ FOBRMCESETHE, 4V E—LF |
VY s ELEBELEBELT, BEBEHICIF 4~y
F—=bF U Y ADMFEBEIZECS, BRI ORE
DR HEE Lz, £/, SEOERRT, AUC DI IZ R
WHEBEZERDeVA, MRT BT HORANEREL h S5
BOLWORRP B AUC BEGMICESE IR EY B3
TTIEETH Y, MRT B0 58 5\ EES T 1@
HERCHET 2 PHREERTLDOTHDY2, LihisT,
SHOKRBERIL, BEIRLFHYI NEHC —RHRY
L, RACIEFCHER LTS ZEERBELT VD L2
%

FARVE - LB T AL YA BRT A8 E LT
W, WO ERIc LEMIENR LE 20T\, FHgiae
B AR SEROHEBBRE T, PBIRIEREDEC LY
BRINTVWBEVIFRRER. ¥z, ARICPO,OET
BRBbI. Tihbhh, ThHOFRIL, FROZEx»ER
TARENREETHAS. Lhl, BE600HE CCmERO
FERBRMERMET S Z LAEMPNC R I, Pa0, 13
AP EE Lz, LiEX b, SR 5% R sy
FIEBITH, FOBKBEERLTWLDEEL bhl-.

ZhETICS, pH OF(MIC & - TEBEHITHEG 2 T 2
flnsgnbh T b, Collins HbPRELBIREBHAO» 5 —F 1
PE7 2= b vERETEE, hF—FARPELD DAL
T (EE 256~50um) DT HMIET B Z LR BE LTV 5, X
BIZ, Allen B, ZD7 =z = + 4 VO EHERICA -
HE, BBPCHEMRET, HEMETrBRATERWLBEL
TWb., TDiEM, BRe V550 y, OT7H44, v AFS
Frie OB BIRAE ST 58, SEERACHEHS 4
BEh, £ 0N IEHEAREOKESD, RO &ESnE
# BRI ERRBILSB L IR TS, AR T,
FARVEZ—AF IV ALBE(ERZ =0 4 LDRATER
TAFARY R VB Y E BRI RET A L5 T
b, MBERIVFERBIENDZ LB LE.

AFRICHEA LBTHDIE, FH<vx—nr V.
Smg/kg LRIL~N27r=wv 4 0.6Tmg/kg #H O LHES L
TR L. BIRMCERERDF4 v 2 —LF ) v a0
B 5B 3~bmg/kg, Rit_Zrem=v o0& 5813 0.08~
0.12mg/kg 2A—#HITH D", WMELB L, UDES TS -
Lidig. SEOERL, BHABEYEELTH->TuwaAE
O, BERRBOEBR L LETRES. Lal, BRTEBCR
DONBHHML, SEBEELCHEILTLE >REDK
EEABDHY, MV RERFOBIRLAEL > HEE25. L
o T, AR CTHR I MR SBEEOMERIREIZE 2
LML DD, WEHE AR THRE TS, WERY
2AMERT2h, WEFIC X > CHOCAHEBRAL®EL, @
HERMEE LW ISTINERBDLEL DR,

% ]
FARVEZ=NANF VT LALRERI rav s btk - TE
BEhBMEY DR E0HT5 L Ed1, Htir v +¥ic
BHE L& 2 ORWBIE, O, BiRMY 245 ES X ORHOS
BRREHRE L, UTORELE:.
1. TR, B&O pHELIC I W RS hizF 4y
F-EMRTH D, BR{Esm=y Al T A LEDLE




FARYVE—NERTE =Y LEDTFE 835

AT TN,

2. THHEBIRACEST2E, FA_vE—-1F )Y
ADAEHELIBEEHELT, MFOF+ v x—1LF
b YU ABEIRSERINCIME R B, BRI
SR FOERYETS. ZORRIE, s mEcRs
L, BACHEB LTI EEFRETHIDEELDNISD.

3.l BEERCTHODBIRYERL, PaO,OET
HlEEIT.

PEXb, SBELTbATHEF ARV E—LF ) YA
LB R7r29 A bW X A& FREOBEANCE L TIL, S1HE
BT ER LTV L 510, Ebbr—HOREYE
ALDb, MEFIC L > T+ SBBAREVR LTS
L5 —HOEREEATHZ LN EDLND.

# 3

BeRrsedich, @EELAKHEER D ¥ Lok AEECE
CEHVGALET. Fh, KABEEMEEE, MYS+ELE Lok
BENEEC OB BRB R LET. b, RESHBEREIELL
SRAFEFRREYE 2 BEPBR -, FEBESHRmCE RH
W LET. APFRO—it, RENRESOBEEZT

ok, ERXLOBEEO—Hi2, $4IEHEKRREESEE ER,
1994) 3¢ X U120 B ABRKMRBE RS (T, 1992) ItV TREL
fo.
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Abstract

The mixing of thiopental sodium and vecuronium bromide forms a white precipitate. Using ultraviolet (UV)
spectrophotometry and high-performance liquid chromatography (HPLC), the present study was performed to determine the
composition of this precipitate and to examine pathophysiological changes after bolus injection of the precipitate in rabbits.
Sixteen rabbits (2.9-3.1 kg in weight) were randomly assigned to either the precipitate group (n=8) or a control group (n=8).
In the precipitate group, the mixture of thiopental sodium (5 mg/kg) and vecuronium bromide (0.67 mg/kg) was injected
through the external jugular vein. The control group was injected with thiopental sodium (5 mg/kg) alone. Plasma thiopental
sodium concentration, systolic arterial pressure and arterial oxygen pressure (Pa0,) were measured for 60 min after injection.
At 60 min after injection, histological changes in the lungs were evaluated. Moreover, at 1 min after injection, the
histological changes were evaluated in another 8 rabbits. On UV spectrophotometry, the precipitate showed the same
absorption peak as thiopental sodium (260 nm) and did not show the peak of vecuronium bromide (210 nm). On HPLC, the
precipitate and thiopental sodium showed the same retention time (4.6 min) and a single peak. It was therefore thought that
the composition of the precipitate was thiopental acid and that it did not contain vecuronium bromide. The plasma
concentration of thiopental sodium decreased from 10.3+1.3 x g/ml (mean+SD) 1 min after injection to 2.440.6  g/ml after
45 min in the precipitate group and from 13.6+1.1 x g/ml to 1.330.7 x g/ml in the control group. The concentration of the
former group was 3.6-1.3 x g/ml lower than that of the latter group (p<0.05) 1-5 min after injection, but was 1.0-1.1 x g/ml
higher (p<0.05) 20-45 min after injection. PaQ, was lower in the precipitate group than in the control group 1 min after
injection (4311+27 vs 464+18 mmHg, p<0.05). However, there was no difference in PaO, between the two groups after 3
min. Histology showed that the crystal-like-substances entrapped in the small arteries of the lungs had increased 1 min after
injection but were within normal limits 60 min after injection. These findings indicate that injection of the precipitate causes
pulmonary embolism and a transient decrease in Pa0O,. Attention should be paid to avoid precipitate formation caused by
thiopental sodium and vecuronium bromide during the induction of general anesthesia.




