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Tablel. Inhibitory Effects and 50% Effective Concentration(ECsg) of

Thiopental, Ketamine, and Propofol on Spontaneous Contraction in the

Uterine Smooth Muscle 5



Fig.

Fig.

Fig.

Fig.

Relaxant effects of thiopental on uterine smooth muscle
contraction. 6
Relaxant effects of propofol on uterine smooth muscle
contraction. 7
Relaxant effects of ketamine on uterine smooth muscle
contraction. 8
Effects of increasing concentration of thiopental, ketamine,

propofol on contractions of rat uterine myometrium. — 9



Abstract

The Effects of Thiopental, Ketamine, and
Propofol on the Contraction of Rat Uterine

Smooth Muscle

Shi, Hong Lin

Derector : Professor.Chong Dal Chung,
M.D.,Ph.D.

Department of Medicine

Graduate School, Chosun University

Background

Intravenous anesthetic agents are used for induction of general anesthesia
for cesarean section. The aim of the present study was to investigate
and compare the effects of thiopental, ketamine, and propofol on rat
uterine contractile activity in an isolated preparation.

Methods

Uterine smooth muscle tissues were obtained from non—-pregnant rats
(n=60). The uterus of the rat was dissected and cut into 10 mm ring.
The uterine ring segments were suspended in organ bath filled with
Krebs solution saturated by 95% 0O and 5% CO,. After spontaneous
uterine contractile activity had been accomplished, thiopental, ketamine,
and propofol in various concentrations (0.1 to 1000 uM) were added
cumulatively to the bath and the effects on uterine contractility were
continuously registered. The 50% effective concentration(ECsy) of each

drug was calculated using a probit model.



Results

Thiopental and propofol(0.1 to 1000 uM) induced a dose—dependent
inhibition of spontaneous myometrial contractile activity(P < 0.01).
Ketamine in doses of 0.1 to 10 uM increased spontaneous myometrial
contractility. But ketamine in doses of 100 to 1000 uM induced a
dose—dependent inhibition of spontaneous myometrial contractile activity
(P < 0.01). The ECsp of thiopental, ketamine, and propofol was 59.05
22.34, 341.05 = 23.54, 18.86 = 3.92. The potency of propofol was greater
than thiopental(3.2, times) and ketamine(18.1, times). The relaxation of
uterine smooth muscle was greatest in propofol and was least iIn
ketamine(P < 0.01).

Conclusions

Thiopental, propofol, and ketamine in high concentration (100 to 1000
uM) relax the uterine smooth muscle in rats. But, ketamine in dose of 0.1
to 10 uM constricts the uterine smooth muscle in rats.

Propofol 1s the greatest, and ketamine is the least on the relaxation of
rat uterine smooth muscle among these drugs.

Key Words :@ Ketamine, Propofol, Rat uterine contractile activity, Rat

uterine smooth muscle, Thiopental.
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Ah el Al AGEES A mHE mFAITE AFReE Bfol RFo Al m A
= s Al gl stRrE mHFEs FEga AlEsof & 4o}
ANA AAELATF gl b wFE U Aol ghth. 58] dAlwtg A=
ol AE Foli AT FHell dFS FA ¥ A sE FYvAAL B9
A AE AEsks Aol 7 Fastth AR Al ASElEs skl Al
vE Az de olgFHojxa ow o]7|o= thiopental, ketamine,
propofol 5] AR&% a1 Qlth

Thiopental® 1936W%-E] At#niz o] npdGwAz gy ol&xo gk
Thiopental & AHW = Folald 2-go] w=i AdaA ko] Aom eyt
= W] Fdsto] 30x dol At WMol A AR ejobol Al A &-E-o] gl
al 4 mg/kg olske]l FFollX = Elobe] 7} thiopentalol =EH A Fov B
e Foalel= Gl wlEstel AAor Al gt et Moores
A AAEA AAdoke] Aefol tisll  Apgar scoreet AE kA R Al
9] propofol, thiopentalsX=2] H]WFEA Al 2AlAolo Al Ao <Jdo] glvfa
B a5k, Thiopentalo] 713 g &ol ojghasts Zhal Qlvk= Wil glon
VA gl vAE e ofH A e maso] gA Wgkrh

McCarthy5-&° non-barbiturate A % 2] 2wl ml A o1 ketamine(2-0-
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chlorophenyl -2-menthylamino-cyclohexanone hydrochloride)g =23l
Zgato] 1 ok Zg ) AFRHS B sk o gatel Ag ot E3] Atun}
FolA ketamines T woll= e & ofE & F Udh F viEa e
b e 55 AAZF Ao AdaAe JAddel flon AEs 3F 9
npF Zgol gon QF, FF uwkbl AgFoem fAEgE H Holg”
Ketamine> EJWHE w27 533145k 1-1.5 mg/kgo]do]l ofyw lAjo} A
Fojup#] kom A1&%(2.0 mg/kg)s FolAlol= Aot A7 doldnt
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9 Jawalekarso]” o] dAlAFHAH| ketamined #L5lo] AFoEo =
g #EEA 3, Kime'” 7hE] A3 ol ketamines A48to] 1 25
3t A3} ketamined] AF$% =X 28-S adrenergic ® cholinergic receptor
oF AAlgle] drEEE F T2 progesterone®] FFS oW Agol st
o ZAxHoz Agerta 3. ketamine©] AFTFHS HXWAZYE o
Y wale oy o AETIHE A Tk
Propofol(2, 6-diisopropylphenol) A A] 28 @A 7H X EA|7ko] a1
oAloly FE 5o FAEo] Aol ol wiE FeAl B FAARE dE AR
Har Aok A Gl AREE Aol AaL A A e Fobs HivkE
b w2 A Gepga') dbne] Fuehs 7HAAA Hul BFGS FAaA7|ER
golol Al Al ERE xHT 5 duks Bael 2 wEHFE Al propofol
2~2.5 mg/kgs AHERE Aol Bfoboll Al FEFE MIAA Fokrhs dwkE B
7b Qo' Al ANEA v FEAR propofole] AR obA Aol i
ojth, ey wpFH ol A ERbZEA Y] Z]gbe] #Howl & FdFo] vk Halk
Aot mgk o]2] g propofole] ¢ w1 )¢ Ao syazmut opyel 2
T BV x olgaRs Zu Y= Burl ok
ueps] 2ol A= @A ddelA Fol 2har d= AWEEAIQl thiopental,
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AFo] 200~250 gl IdH 3 FH(Sprague-Dawley rats) 60 v&]ES AME-35}
EE FHE Pentothal sodium 40 mg2 7 WE FAste] v A7 3~5&
of  BE AFAE wet @ulste] g By AEFsivh AEd A

Krebs & 9o] 971 12 (petri dish)ollAl  Zd7ldte] ¢k 3 mm dole kit

N
As TET B2 Krebs &9 25 ml7F $AU= olFH =ApA] A

o K

i)

7 SR R
(organ bath)Wlol &A ¢ &% &2 o]aH¥ XA Fx9 nigo] 14dd g
(hook)oll A5l e F &2 4z 2EHde]s FHE ol &ate] g
7] (Force displacement transducer)ol] 123} omn o]FH Alo]E HLH &
2 A% TEANA SR 98 37CE IASA FASH. AEshs Tt

of ¢z W §4E pHE 742 FA8H7] AAste] 95% 2Fa(02)9F 5% THbrps
(CO29l =7t=5 7| E3Hbubbling)atel A& & w38kaltt. olu] A8k Krebs
ool A d 242 NaCl 118.3 mM, KCl 4.7 mM, CaCly 2.5 mM, NaHCOs
25 mM, KH:PO;4 1.2 mM, MgCly 1.2 mM, glucose 11.1 mM ©]3lt}. g%l
71(FTO3® ; Grass Instruments co, MASS, USA)Z %3] PowerlLab®system
(ADInstruments Pty  Ltd, Castle Hill, Australia)& ©]&3&}o] 2} o
FEIE ] vgtE 71563l

Aol A& kA= thiopental (Pentothal sodium® ; F9lAI%F, ),
g, =)ol
ol o]Fo
& Aol Aol Ak Fo] dojubil thiopental, propofol =
ketamines 77} 0.1 uM¥-E] 1000 uM FE7HA 208 7402 r2 Folsld
9 A27](FTO3® ; Grass Instruments co, MASS, USA)E %3] PowerLab®
Systemol] Abg FEGGY WslE #ESTE  thiopental.  ketamine,

propofols 247} fFof A, %9 AT4Fo =A7[(amplitude)”} =745 913l

o

propofol(Anepol® ; dFubAI<E, &), ketamine(Ketalar® ; -5-gFoF

ot FA7] &= (resting force)& 2.0 g 0.2 °F 60i~90+3F *

L

o3

—

thiopental. ketamine, propofol o] #el £=%9 AV|E YRA=ZE 3131 Z

Aol A Fo]Fol 50 472 9 vwstdon] o]Ae A9 Hn



(%)% TAFAT ol AFFFe AVI7F 50% FAae] AIEE(effctive
concentration, ECs0)Z probit ZA1H oz AASIETE oju dojx ZE Ay}
Ae W+ AR Ueddd. S Y AZE Z8

version 12.0% ol&st3lal, 7F AunA AL Fes S7AF
o o] ggo] W3l paired t-teste} Bonferroni AW
HAAzre] olgh&eo] WlmE ANOVA test® AME-3}
method® #2]8}3ith. P gkol 0.017RkQl Z1& FAIF o= 99 Q= Ao

B9k
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Aol 2o HEZol =2 thiopental, propofol, ketamineS %4 %
of wel AFeFol Ar|7h skl wleEste] #Hasdon ECsee 22 5
+ 22.34, 341.05 + 23.54, 18.86 £ 3.92.%4 propofol®] A& &
(potency)”} thiopental ®.t} theF 3.2¢, ketamine X.t} 18.1¥) ©f 73}9
(Table 1).
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Table 1. Inhibitory Effects and 50% Effective Concentration (ECsy) of
Thiopental, Ketamine, and Propofol on Spontaneous Contractions

in the Uterine Smooth Muscle

Concentration
Amplitude baseline  0.1uM 1uM 10uM 100ulM 1000uM ECso

of,contractions(%)

Thiopental(n=20) 100 94.7£1.1 89.5+1.0 80.5£0.9"° 53.3+0.6° 9.9£0.1" 59.05+22.34
Ketamine(n=20) 100 100.7+1.1 104.2+1.2 111.4+1.2" 090.6£1.0" 11.4£0.5" 341.47+£23.54
Propofol(n=20) 100 95.9+1.1 89.8+1.0 59.5+0.7" 19.2+£0.2° 8.9+0.1" 18.86+3.92

Data are expressed as mean + SD. n indicates the number of experiments.

; P <0.01 compared with baseline

Thiopental2 %5 0.1 uMFE 1000 uM7Z7}A F7FA1 70 wel A 38+
TR oFEHoR olgAZon FE 10 uMPE 29 UA LA AP <
0.01)(Table 1). Thiopental®] FXol| W& 2= F£F0 g olday=

Bl = HE=-wk8 X (concentration-response curve)s 1#HTHFig. 1).
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Fig. 1. Relaxant effects of thiopental on uterine smooth muscle

contraction.
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Propofol2 H%=E 0.1 uMEE 1000 uM7Z7FA Z71A1 70 ule} 2o HE2

&

FE oERor olgdAZlon Fn: 10 uMBE 9o AdA ol Z o

A

thiopental H.t} o]gk&o] ¢k 3.2v] Zitl (P < 0.01)(Table 1). X3+ propofol

of thet F-wke X (concentration-response curve)s T1T#EHTHFig. 2).
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Fig. 2. Relaxant efi_ _.s of propofol on uterine smooth muscle

contraction.

ZlY} ketamine< %2 0.1 uMYE 10 uM7A FAFEo]o|Ax]= Ao HE
AR o5 FHAIFHT7F 100 uM 529 1000 uMe] aFolM = A
S O]YAFH TP < 0.01)(Table 1). B3k ketamineo| ™3 T E=-HF2-

g

TN
o

oH,
ik

m

X (concentration-response curve)S 13 H(Fig. 3).
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0.1 1 10 100 1000

Concentraion of ketamine (UM)

Fig. 3. Relaxant effects of ketamine on uterine smooth muscle

contraction.

(%

Abg FeZe] digk AWulHAEY ol ayE vlus] By 1000 uM E ol
A= Al kAl BEiolA o] Al o]¢ko] FHSQlal, propofol, thiopental,

ketamine 2% o]¢H&o] ZTHP < 0.01)(Fig. 4).
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Fig. 4. Effects of increasing concentration of thiopental, ketamine,

and propofol on spontaneous contractions of rat uterine myometrium.
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AGANE] oeh Erk2 vhE ol

g2 Ay kel v gol A

AGENz vk Aol vk AZE AEReb Bjotel Al gdFE vd Ae EAll 2L
gato] kg v S AdEslior gk 53] dAlvkd Al Efolell Al o
Azgol ar, AddA wkgol Haolof iy, ATFHel dFdFS FA @

A wtH]AE ol &sh= Aol M F st

Thiopental2 Atdpuls o A 714 Eo] ALY = vlg =4t} Apgar scores
ozt Alote] gE=of WrioA dAAlwkd FR=8O0F  thiopental 4-7
mg/kgd = T3t A9 Apgar score’} A3}E A ¢t} Thiopentals =
A ERre S3ekal BjRte m RE O dolo] WA 7hE FasiA tiARE AL
gk akA o WA EE Sagh dodof] o s|AEHEE Efo} o A< thiopental
o] wr= o Ho|g VA gy Ago|A] thiopentalo] HE 9EHoF 10
uM¥ 1000 uMellA 7Iy3 o] 7|E FHA7IH, ofd gk 7oz =
prostaglandines ¥ thromboxane® FHlo| 3] g Hoz 7|AA F%S A
o7Itta 312 %? whdHol| FletcherS-2?Y Algd @y A& o)A thiopentalo]
acetylcholine. & $ %53 7|UF9 7|B5%L oA It 819 11, Jackson
T Ay 2 AW AFS 8 thiopentalo] Fazt ﬁﬁm’;}oﬂﬁ
acetylcholine?] #H|E W3al|sto] 7|#45S Adatta kQlth. Yamakage's
229 thiopental©] ketamine©]l} propofold} w72 wi% 7|3 FI A%
o| Al ZrHE = (voltage-dependent Ca'fchanne)E& #grslo] 7|& &8 2 A
Ao w olehAFIttaL sl A o8 ghul thiopentalo]l 7|%=A5& F7HA
7l 7% AY¥E 4o AR Aete] dAskxpt wbA g wd e
(COPD)#A} 1e]aL 7|Ze] #wlido]l gl shAfo A= AESlA] FEF 313l
O gy Hoole AArE F RAskE 71% ¥l thiopental AHAlel
Aol ofde} EFe viE A olA TR e Al AY TEAts, FaEAt
ol 9]3le] o= Ao® AMZElm Yrp’, B Ao E thlopentalQ 0.1 uM
FE 1000 uM7HA] sRE SRl Wt sk oEAo® HO ATFHS
A7 =S & 91glom] o] Fletchers o™ 23 Ao} A 3T)
cburR oA AGEd A=Al HAaluHE 9k thiopentale] 1385 mg/kg)
O g AbReL AlAotoll Al Al S wAA v AOE HIEIGL 9low
thiopental 4.53(SD 0.53) mg/kge AWUHZ FoPge u AR dFEses
4.67 mg/L oIt seh” ol 1.76X10 uMel aldsie] g Ay F

::: —1)4 01-(‘ [O



o]l thiopental®] 70%7} &7 w3y ZAgsle=z AW thiopental &%
thiopental &FXt} Ao 40vje} B-& <F3 dlssth. 1822 thiopental?]
AFEF S AarFd g vAA F=
Propofol (2,6-diisopropylphenol)2 thiopental® FA}gF 282 713 <t st

YA vHFEARE 19779 Kayel Rollyol 98 Aoz dade A7l o
P wHRETp AEeta REgew? Ay B L A mED vE e
Al TEH 22 0| thiopental BT} A1, oA W FE WLy} \%‘rgcq?@ 3|52 A
%% (hang-over)@/o] Q7] wlFo] mzy Regd 3BS Foz 3= 9
Fegate] miH o de] AREHOA AL QAL HjAbA et ofy et AlgdE
Al mkE AR AR EolX AL vk AlA Al propofol®] AREE AFRLO
SHeHE FAAA BN #Eo] AE g dornE Aol oA acle] H
55 = rux glou’ nkH §= Al propofol Ag-o] EjobollAl L vl
ghtbe HauEn Yok AlgENEA vk fFEAlE propofol 2.5
Q8o Al Aol g% propofol %% 6.0 pg/ml WHE =%

= HIE 2}2‘%35) propofol% 2.0 mg/kg €O & propofold AF Fo=
g4 propofol &%+ 0.53 ~ 1.48 pg/ml HYolAvtar sh oju] Ao A =}
A ] & 2 of] A] propofol«] FEE 0.39~1.4 ug/mlet 0.34~0.68 ug/ml HY o]
Ao gk propofol> EfWHE W] FasEAIRE Altl/EA AW s E8](Uv/Mv
ratio)7} 0.65% & Aow wudm k.’ olglgh Alv/mA AwEwEn=
IWE Al propofolel theh RAS] dF w=7F &4 AlAote] Al AW dF 5
=R == A8 9n sl o]= Dailland S0]?” F3e mA|o Al propofold
ol B2 dE FolshA & gk Aoty ¥ AAlad= A9 vk A o
A gt}h, Pedersen 52" 71U=le] 7)o @] A@elA propofole] 3
2 olgh EHE 4x10° M ol #EHAT L 89T Cook T2 T A4
=+ A g o) A propofolﬂ Al o] gk dA 53 @I (negative inotropic
effect) = 107" M (1.8 ng/ml) ©]}9] FkolA #ZEHATkL sHQlTh Hgh Al
AdW Aol propofolo] W&o Ao w Agsto] oehs JoXivtal
stu] o] ZHEEE Adhd #do] Jvkal gkt A7l A propofol &%=
£ 0.1 uM%E 1000 uM7HA F7kA17el wet 2y JE2s 5% YE4oR
o|gAI7]= A & g AL o= AV AFAHEH dAEGY. Ao R
propofol2 4tdulH oA glo} JAE L] §la AFFFo & AFS 1 AA
=tk Gingol™ 3@ AAY propofold] Y44 2 mg/kgs U
AFAoli= d% propofold® 0.53~1.48 ug/ml HLTG ¥ +=d o]=
2.97x1 uM ~ 8.31x1 uMoll a|g3al ol H AFoA] AFFFo] & FFS
A A ekgkom g propofole AMWE AFFol= AFE  propofold]

i
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97-98%7F 2% @A A9 st Ald@liel propofol§3FE AW
propofol&& Xt} 79 50u7F W2 G A+ & 4 Jrd 18/2& propofol
o PFEFE Ay FFo FFol glom AT FHZo AAE sty
Al M= propofols AA o R W&ot EFETY 24 ¥ B &% 48
shel 2t A zhghet.
o8 mE FR7F wEa SFAAVE A5 AdaAY oA
g WE B o Aol Al /IF, 5 WA AR o ®
dol Ak 2efA AbgetE ol A A EINE Al 2w ol g
BxAel s 3 £ glo] Ay el @A A =] ALgE I gk’
Aol APl A=l 2olA ketamine 0.1 uMellA] 10 uMé| A
TN AFFE=L Lo vlEste Z=7s9 ey 100 uM™ 1000 uMe)
AFEdAE AT THe HAste olF A&ansE Yehdnh ol ol
0.1 uMeollA 10 uMe] A +sXolA] Ketamine©] Ag 9 52 FHIA7]&
< ¢ g Ao o= & oy dFAde dAsY dE &9
Jawalekar$©]” ketamine®] A}gZo] EHUL Al #dg Agoa Ho dal A}
< #aatgll, Kime'? 71E 9]
25k A3} ketamine©] ATeES =
% =2124-L adrenergic ¥ cholinergic <
g e} BAglol FATER F FE progesterone?] FES Won] a2t
7<1;<4 7<4 o7 x]-_EL ]_% ;ﬂgi A=k ].93\1;]_ 01)\1-79 o7 /\}y/}u}%oﬂﬁ ketamine-&
Ae5He HA8] TS BaAAT dEA Jdokfady B AT
ketamines W& Folstd AgEe 238 AAAGES HERR o=
Chong%-9"” ®W.ite] o]3h ketamine®] %7} F7}gto] whet 4%??01 s
sholthal shglon Calixtos&'” ketammeol Tt Sbel el b ol
o vkl KAl AT ol g Abg-wel tigh AdAEAe 1 7] EHEH
Mo g g e gloy oprte Ao WAL A A Ao &
Hu ooEgol A woxuxdo] A, A 9 T e b lﬂoﬂt
adrenergic alpha % beta F&A7} —ZLZH 3t alpha F&A7F SEEA g4
&z beta FEATF AFHA Aol ¢S 7}X4 g mBash ot

S

A4 e oeda 4

O3 P E ketamined WH FolAlo+= ketamine©] Al L who| A o Ty E Y
S EHAIA w7 715 53] beta T8A7F ﬁlﬂﬂcﬂ Apgolgto] AT
a1 ekt 1M 0 F ketamine mhEH b 71Tl To] Fa g A gkxto) A

4 Qg
@l Agsha 44 WAE den AAFAHE AL A0E wana
A AR A WA AR ol dE A1 Sl s g
AAEAG A BugEsl gt B e SHHoR Aag 5 g o



A2 FHREH o} /\}Jﬂrﬂ}—ﬂﬂ]/ﬂ ketamine 1-1.5 mg/kg ©]Ato] ofyw 4l
AJore] A= dojupA| il (2.0 mg/kg)= Folstdl Aol A7
t}a gth.” Galloons &Y Xﬂ‘@fﬂ MeEs B Ao Al ketamine 2.2 mg/kgS
AU FARE Foll AbgFo] Ak(intensity)$F Sl (frequency)’t S71at
kil skglom o]y g ayfi= 5~156a AFHTha sl :Lﬂi‘ji ARl
oA ketamine® $174E&F(1~1.5 mg/kg)ollXe= Aee FHE ZdshH
gk Abw FE2e] JAE sty feids B AT Al Aol A A
# 100 uM3} 1000 uM] atsfeol = Age] ojeghd 2 st aen®
Ao g 22 olgks i E vl B &% ketamineo] EQstE|}
32+ o}

AFHoR A FedZol vk AWMulHAEY] ol¢k myE vlusfEH 1000
uM  FolA = Al oFAl RSFollAl ofo] gl o]gko] LAl propofol
thiopental Bt} g9 o]¢h&o] 3.28) ¢ Z i, ketamine® .t} 18.1¥) ¢ =
A Yvebgor o] x HE3Zo] wXi= 932 propofol, thiopental
ketamine =2 2 o]¢&o] Z1t}. Thiopental, propofol2 &% o|&EX o2 o|¢
S doF 3, ketamine 0.1 uMY-E 10 uMe] AFLolA =5 =3

7F 100 uM¥} 1000 uM aLEEolAE ojghs doFth E AFAR=RE

>
N

r}m i
r&ﬂ

N

thiopental?} propofol®] 3-8 A5 W& FFol obfdd FFe vAA
ok on ketamine> YG&FoAM = Ay WL F5= Fxlety Aw YL
9] JAE FEstr] YslA = propofol, thiopental, ketamineS Y& o=z A+
|ot= BFHET €4 o w2 &% Fastee Az 2 AT v o4l
4 Aol Ade Ald deinl JAAE WA 2y FETE F5F, o] ¢ho] tigh
A= ko o Fo] dastye} Al
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