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Sevoflurane L~uu1muaaerds:Lnw fluorinated 

isopropyl ether K~LR~I:G~M~M!? R.H. 1960 7% 
~ n ? j n ~ ~ f  n l u a u ? ~ t n " % . a " % ~ n d i \ 1 ~ n ~ ~ i l n i H  

naw~iu%u3 n.H. I 995 8 q ~ a u G G i ~ ~ u n i i u i n u  
d 

aaerouia a:aiu%u~a"am'bAG'au (blood/gas solu- 

bility coefficient 0.69'. halothane 2.5, isoflurane 

I .4) f i 1 f s " G i a a ~ ~ ~ a : $ u o i n u i n ~ a a ~ ~ ~ a 2 . "  $9 

uwsnbucau nduldifu - r :n iu~ la~w ia tRun iu  

1oG'ou4 i q w $  arrhythmogenic ~ ~ ~ f l i l  halothane 

i w a i o  neurohemodynamics (Ldu intracranial 

pressure, cerebral blood flow, cerebral perfusion 

pressure LLa: cerebral metabolic rate for oxygen) 

G ' a ~ ~ f i u ~ ~ f l a t %  isoflurane 

~ ~ i n i ~ 8 n u i ~ d ? ~ u ~ i ~ u n i 5 G i a a ~ s : n i i ~  

5% sevoflurane {er propofol bmu1.a" tidal volume 

technique W U ~ I ~ ~ B I  sevoflurane ~ 1 ~ a e r . a " l n i l  
W G  .a 

n i u  propofo15 a ~ o r h a a ~ ~ n n a a u b n u ~ i ~ n a i ~  

L$H$uaad sevoflurane LaI.4 8% LLa:%$vital capacity 

technique6.' t j 'w"inis?~u~dGodnis~d?uer~iuer?s 

~ i a a e r ~ d n d i a n " e r n i ~ % ~ ~ i ~ i a a ~ w i d n a o n ~ i a ~  

iid'lC't%o i~8uds :d i  

5'nqdssmA' 
1 .  8 n ~ 1 5 : u : b a a l ~ l ~ a ~  (induction time) 

~ ~ ? u u L ~ u I J ~ : P ~ ~ I ~  sevoflurane (vital capacity 

technique) KIJn15%fs" propofol Lba: thiopental 

w i s w a o n ~ i o n d i  

2. ~d?uer~iuerwasosuiGiaauias:uu 

'bna~"aubafiw -&%us:u:Giaaer aswzldiodau 

n iu%o ua:n&oin%dia-dauniu%ot4uaai 3 u i i  

n r j ~ l  a: 20 ~ u b n u l s  random n ~ u d  I K f i  
sevotlurane nrjud 2 i ~ ~ e r  propofo~ n iud  3 K ~ e r  

thiopental ~4uu lGl t iaer  

tj'dau~gnsi uKdKm"?er UI premedcation LLR: 

K G ~ u n i s s n ~ i ~ ~ a : o i n i s o e i i i l ~ a u  6 i i a b ~ \ l  

L ~ ~ ~ ~ U ~ l b d ~ ~ ~ ~ l & ~ ~ ~ f 1 ~ 1 ~ a ' ~ ~ ~ l H  

K u ~ i o n  Z m 5 i n i s ~ G u a o s K a 1 ~  i ' m s i n i s n i ~ % o  

~~a:dinaiu6u&aiaaodaan~~~u%u~a"om f ;ou%fs"~i 

Giaaer sJ"uw"ndi~du control 
d 

n i ~ ~  7 GiRaertku 8% sevoflurane %u 

67% N20 in O2 (N20:02 3:2 iinsisul'?i) f i o u l i l  

aaer%$[dauniu%oaonouqn (forced expiration) 

o inEu I i i aae r~au  8% sevoflurane dLw?Uula"eilu 

semiclosed system A a l H ~  reservoir bag 2 ?in5 

( ~ n $ e ~ n u u i a a u  Excel I I 0) I n u f G g n n i u I o ~ a i  

L iHd (vital capacity technique) n & ~ % ~ h d ~ i ~  

d5:HlN 3-5 ? ~ ~ I ~ L L $ ~ M I U % P ~ ~ ~ ~ D ~ ~ R  f l $ l ~ ~  
tj'daungu 

n q ' d d g  G i a a e r G 7 ~  propof01 a u i n  2 

u n . d o n n . w i ~ n a a n ~ i a m i i  d n u i n i u l u  I o ?ui i  
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L ~ N ~ M I A U I A ? ~ ~ :  20 un.outj'daunKer 

ni8JG 3 GlflaerLhu th~opental auln 5 

un .donn .w idnaom~ ion i i  G n u i n i u % u  I o l u i i  

L i ~ a u i n u i ~ k a :  50 ~ n . o u t j ' i ~ a u n ~ e r  

~ u n n i d ~ ~ d ~ ~ u % ~ ~ i G i a ~ u o u ~ d a u ~ 9 G u  

m i  ~ba:KBji eyelash reflex t iob~ubaa i I i iaaer  

(induction time) oln~u%$succinylcholine 1 .5 Hn. 

i o n n .  w i d n a a n ~ i a n i i  saou  fascicuiation n i u  

%d%Gini5%dviadauniu%o p J " u ~ n d i n a i u 6 ' u ~ ~ o n  

5'msini5GiuaosKa%o 5'nsin isniu%o ~ ~ a c d i n a i u  

$u&asosoan&.ou%u~ian am:Giaau '11m:1d~io 

daumulo  ua:nGdoin;uyn I u i i ~ 0 u n a - 1  3 

MI i 
ad 

asnisinwi 
8 n u i % u ~ d a u i i u a u u  60 nu ui?erniseji&n 

niu%w'ms%n'uis:~u~ai~~a"nw"ald s i q  I 5-55 3 
iqaniwu%3~b5d ASA physical status 1 H%I 2 14 
ibsnd~:ii&a iadu naiuKubaGngs bsnfa%o noer 

i n  niobs~wid5:ererd5:aiw ~~eis[dauaant4u 3 

n is5~~s i rGGaza  
k y a o i a  Linl~n dauga ~~anathudiba$u 

(mean) (SD) Ld?uuL iuuna iu~uba9; in  %was 
niu lun$ubnu%$ paired t-test ~ d ~ u u ~ ~ u u n a i u  

n'PabaAn i w o s  =i:w-iisn~u.um:Giaaer usw:%dia 



~ ~p p~ 

daun lu lo  aa:n~i~o7nCuyn I M ~ ~ L S U L ~ R I  3 

~ 1 ~ 6 ~ ~ 1 ;  one way ANOVA f i l Y l ~ ~ % ~ ~ ~ u d l ~ ~  
0 0  d 

wi\sanwaua p < 0 .05 n i ' a ? ~ ~ = i i G i ' o y a l e j  

bd'a~~n'au~ouGa~wo< s p s s  

a r a n ~ s i n w ~  
$ a u d  3 n iu i id i raau o i q ~ a d u  Z i n ~ n  

d d 
baau k3alN;dLaau Ira: ASA physical status k+i 
i i un ias t i iaBG'ud iK~ (m-riad I ) 

uado-s:ererKwa~%~la?w w e r ; i i ~ a i u ~ u ~ " a m  
e, 

{a systollc blood pressure (SBP), diastolic blood 

pressure (DBP), mean arterial pressure (MAP) ~ba: 

heart rate (HR) f - k l u l $ ~ l G l l n ~ ~  (control) i d  3 

n(u~i~~ani iani io$i \9 ipa"ua" iK~ (?dnd I -4) 

am:Giaaerwu;iidi SBP, DBP Lba: MAP %u 

n i u  propofol a m a , ~ i i n ; / i i i  control o d i a i G u  

d16'q (p < 0.05) o d i a I > i ; w i u ~ $ o ~ d ~ u u ~ ~ u u h  

;a 3 n i u  iiwunaiudiK~nianRW 

Table 1 Demographic data 
- - - - -- - - - - 

Sevoflurane Propofol Thiopental 

Number (n) 

Age (yr) 

(range) 

Weight (cm) 

Height (crn) 

ASA (1 :2) 

8 e, 

=i:u:baaiGiaaer (induction time) ~5utTai4bbd 

I ~ u i ~ i a a u o r a n = i : 8 ~ ~ a u n ~ e r w i  11a:e~elashreflex 

wiuld 'lun4u sevoflurane u i u n i i l u n e u  propofol 

LLa: thiopental oej i \9f iKudiK~wi\9a6fi  (p<0.05) 

(~15111nd 2) 
d u o  

a u i  wuiwl.auinaerlun~u propof01 r P i i h  
2.04 (0.22) un. i o  nn. f ldu thiopental L P i l f % ~  

5.03 (0.33) ~ n .  do nn. n i u  sevoflurane i d a u  

wiu'l i l~aiu 5.90 (1.74) LIR: 6.20 (2.30) R% 

~~M%IJ@II blar eyelash reflex p91uld F11ua"l~IJ 

am:%siPioeiau~iuI~werii SBP, DBP, MAP 
P aa: HR I l i y n n ~ u 1 ~ u a u m n r i 1  control o r i i a i i r i u  

~IFYRJ (p < 0.05) o n : ~ d o ~ d ~ u u i u u a  3 n ~ u  
a P 

W U ~ I ~ ~ ~ U  thiopental d l  SBP L ~ u a u a i l a i ~ u  

a"lKq (p < 0.05) 

w~~%dPio .dauwiu%owui id i  ssp, DBP LLa: 

MAP % u f l i u  propofol o:fla"plddl control n l u % u  2 

u l i  a a ~  SBP lLa: DBP 'beaniu thiopental LLa: 

sevoflurane ~:naYPJid7 control n7uali 2 ~ 7 f l  

Table 2 Induction time 

Sevoflurane Propofol Thiopental 

Time to eye closed (sec) 54.1 0 (1 5.1 O)* 25.1 5 (5.76) 23.45 (5.1 0) 

Time to loss of eyelash 57.00 (1 8.1 0)' 33.00 (7.77) 30.00 (6.56) 

reflex (sec) 
- 

* statistically significant (p < 0.05) 
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canlroi  induclion i n l ~ i b a l i o n  I 2 3 

Time (min) 

Figure 1 Systolic bllod pressure (SBP) at control, induction, intubation and 

the indicated times after intubation with sevoflurane ( 6 ), propofol ( m ) and 

thiopental ( A ). Values are mean. ' p < 0.05 

control induction intubation 1 2 3 

Time (rnin) 
Figure 2 Diastolic blood pressure (DBP) at control, induction,intubation and 

the indicated times after intubation with sevoflurane ( @ ),propof01 ( m ) and 

thiopental ( A).  Values are mean. *p < 0.05 

control induction intubation 1 2 3 

Time (min) 
Figure 3 Mean arterial pressure (MAP) at control, induction, intubation and 

the indicated times after intubation with sevoflurane ( @ ), propofol ( m ) and 

thiopental ( ,A ). Values are mean. *p < 0.05 



I contrnl induction intnbation 1 2 3 

T i m e  (min) 
Figure 4 Heart rate (HR) at control, induction. ~ntubation and the indicated tlmes 

after intubation with sevoflurane ( 8 ), propof010 ( m ) and thiopental ( I& ). 

Values are mean. * p < 0.05 

~ d ~ u d r r i i u r n s % ~ u i ~ : s " u ~ a 1 ~ ~ 3 n 6 a l d  

bnu%dp.ias_iauniu%a (general anesthesia with 

endotracheal intubation) dau%nnja:l65'uuiGi 

aaIJwidM363~bianFii (intravenous induction) 

1daaoinaon~wsd~52 a:man$~<uid2u~~az$Cui 

5zs"umiui i ln i~du io la i~nu i :au idu  i d g u ~ g n d  

Iaiaiui5n%<ai5$iwi\snaan~ian k 1 l 6 ~ ; a u n i s  
d d  W I  

ciii7n n ' sn%unsmnMd~u i j 90<u~~u~dan is%d~a  

d a u n i u l o ~ i n  (difficult intubation) ni51.iifla~ 

6 ~ ~ ~ 1 ~ 1 ~ ~ ~ ~ ~ b ~ ~ ~ ~ 1 0 1 ~ ~ 1 % ~ b f i ~ h 1 1 ~ ~ ~ 1 ~ ~ ~ ~  

~ ~ o u m n ~ w $ n n n ~ s ~ i u l o l i  bir AuuG~aaubnuf 5' 
B A A M  (inhalation induction) %u{dauKdndiai im 

uin~aaud~aasa:aiu%u~ianl6pa"au I a i i  

nduilu l a i s : r n u t A a ~ n i ~ ~ l u n i u l o  l i n ' a l r i ~ i i n  

aismnCi\s%u-ii\sniu laifiwa$i~bffu\sdos:uups"aPo 
~ ~ a c n a a n G a n  5:uuds:aiw ni=iii\siuaasKu~~a: 

I n  d a t u i ~ o ~ ~ u  sevotlurane ~ O u u i ~ u a a u d j l ~ ~  

a u ~ % n l i i u a u i n d ~ n  ~ i ~ i o r ~ s i ~ i ~ ~ r r a a ~ ~ m i 8 . 1  

ainni58nwiaa\s Yurino L L ~ ~ R N : '  w u i i  

n isGiaau6au 8% sevoflurane b n u % & w ~ ~ a  vital 

capacity 9 : ~ 1 a a u ~ 6 b ~ 2 n ~ l b w R ~ a  tidal volume 

olnni58nuiaa\s ~ a 1 1 ~  bb~:f7158n~ia~1\s Thwaites 

b~a:am:~ i~d?uu~Guuni5~iaaus:.vr;i\s  YO 

sevofluranebnuf~ single-breath inhalation <IJni5%ps" 

propofol w ~ a n a a n ~ i a n i i  w u i i n ~ u G G i a a u 6 2 u  

8% sevoflurane (vital capacity technique) a:%$ 

n a i G i a a u u i u n i i n ~ u d l 6 i . u  propot01 aaz 

thiopental wldnaan b;anil # d n ~ \ s ~ u n l ~ 8 n w l 6  
d 

iiinn'Pswnisdnwiaail Hall ~~a:amzwuiis:uzGi 
d 

flauw eyelash reflex wlu'ad%un$u sevoflurane 

% n ~ i b f f u ~ n " u n ~ ~ p r o ~ o f o l ( 6 1 ( 2 4 ) v s  60(25)%1G) 

~ i n n ~ i ~ ~ 8 n ~ ~ ~ i ~ b d ~ ~ ~ i n % ~ ~ : u u d d ~ i V ~  

Qdau (breathing system) Aid;% bnfl%t?5:uu 

Mapleson A (semiopen system) ~ 2 1 ~ 9  reservoir 
d A' 

bag 4 5 m - i  ?lmzwnl58nwlu~.a"5ruu semiclosed 

system RaIu9 reservoir bag 2 i n s  n l s i i n w 6 ~ d  

w u i i n ~ u d G i a a u s i ? u  sevoflurane  fin apnea 

s:niiaGiaa.upa"aunii ~ ~ a z i d a u n ~ u u i ~ i ~ l ~ ~ a ~  

(regular spontaneous ventilation) l 6 b % n < i n i ~  

propofol 1b3: thiopental w idnaanbiawi i  

5 n $ \ s l a i a ~ ~ a i u K u ~ ~ a n p r m z G i a a u d i l A i \ s o i n  

n r j u d l ~ ~ u  propof01 k u w s n ~ a u $ w u I n 7 u n i j u $  

G i a a u 6 a u n " i ~ ~ a w u a i n i ~ n ~ : ~ n  (excitement) 

dlaisuusaaruni,aau ~mzld iadauniu lo lu(dau 
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route of administration d l i r ~ u  9:ihal$ pharrna- 

codynarnics LLR: pharrnacokinetics aairui~bmnF;/iir 

n"u ~ad~w"inisi~u$oirnis~~~n\3lG~~~-di d099J"ui 
.,a P I 

u i m u a a e ~ ~ a % n i w d ~ i u i s n G i a a u l m ~ s a a u n a i  
d w w  

halothaneQ Lba: isoflurane wl?lfluaEjb~ud5:;1 

nsnqw~Giaauln"lnl~uirn"unisPGui~iaauwiir 

n a o n ~ i i o n i i ~  tYauwsn+auGou ndu I igu  a iu isn 

~ d u l n w i ~ ~ i i o n n d ~ a v ~ ~ ~ ~ ~ ~ ~ w w ~ u n i s G i a a u  

K a " a u i ~ ~ ~ w u n i s P G u i w i ~ n a a m ~ ~ a m d i  

Sevoflurane bau volatile agent ibnui:o: 

~iianl.a"~3uuiGiaauinafimnd\s l u n ~ ~ ~ ~ i ~ ? I u  

iairGiaaubmu5bgmmu bdu idaudifficult intubation 

n%I~dauI;n ~ ~ ~ 1 5 : u : b ~ a l ~ i H a ~  (inductiontirne) 

o : l d ~ i a ~ ~ i u i G i a a ~ ~ P G w i ~ n a o m ~ i i o m d i  ui 
6' l 'msini~~i im apnea G o u n i i  Qdaun iu lo  

a i i b a u a u i n n i i  liw"ilG~aiuKubaGmam:Gi 

a a u a n a ~ ~ n i a u  propot01 ~niYdn; lndul i~u~~a:  

~ : ~ i u ~ ~ a ~ ~ i ~ ~ i u n i u l o ~ a " a u  w"ilGQdauaiui5n 

u a u ~ ~ n i ~ G i a a u $ a u ~ i ~ d l i u i n n - d i n i ~ l . a "  
halothane Lba: isoflurane 
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