R 29 b o JUig9a - Olsld9 a1 9 UsB99 0 - Olusldg jul Ol 51 duuy i
Oluso W9 (GO D SUs s S Jlis @ L,,..,n,

28

S (Sl sl ad G 59 S5l e e Sleit L BB el pat o cnd lolas G slagly

S35 52538 53 @ 5aais 1 55 0 4S W o (Bl Gasmad b Lagnel JSSIS (5Lunl3T s ags slagiSl
3 (st e Sy 5inle) BIS Sy, gl cond b s coulio Fae alagl b aadllas 0l 50 sl alagl (s 59
(2, 8 ey 30 Lecsdy ol 55 el Sl pnisS ¢ B s (5,065 5 G o il (sla gl 31 31 sulitl
el 9 suliiul g (5004 (1 o lislal 5 LA sl JsBsasn 5 JBiess ssule ¥ 51 sliie s
Jls Vo800 fuu sugane 5o slan 1o dalllas cpl 5o ass K (585l (ald Sbu s ol jad oo 4 Geuds ol
¥ 5o LN om0 T BI (gheine) sola s o g s ST il ald b pie 3 AT alia sl
Olobass alal (gl i suani W BIS i) il L olhlans (disgs (Bae -0 guy 0 9 4388 )3 (T d)es S
At 438 8 by oo als s el Hmal o s el 5 098 B3 Ve ua G BIS fuae; B g a¥ gl
O poSeoSae ¥ ams ada e 5o S nsad 60 W BIS G, B U I es 8 5o 5 Jiyssi T oy 8 5o pupee
G i3 oIS sl g o psassSIST a KL 31 0 p Ko +/0 5 5 sl s Juilisd o SIS (sl
=Yk b JSiie (g ,138a ol 4K (gul 58l 5 s S o oo 4l V0 e o SiSlaa il 5 5,84 gl ad suls 55 S 58
(53 O Gy lans S e i lsh SS3l g (IS ) 31 g By 4 50k sa i dalllas 31 33
3 G 45 0 S e 30503 7Y s ame 53 Gl a5l (ol aled (6los (s GoIASS Al se 5o e e 48 S
A BB Y 5 e ouls ACL pe 3 Jae 5o ey saloa e o3 (BIS=E - )slas s pisgn Bae ad 2l
3 Gy oy 4l Rl s i S5 Gl 4 adipe 4BS s o e (S S s O e
s 0 gl s S e S Il ELISA () ba i alia B0 5 Glostiinl 52593 5 e 5 (oS S50
29 p oS aSas VL0 NV g 00, S @il o Jsdssss <5 (258 53 15 Qb Gl s sul
s ol (Pvalue=+ /Y0 ) i s 5 o S5 Sue YV /V o0 iy sl 098 5o 5 (Hlaae BadkEpSilis) i ens
JUiy s 0908 5a s Sl 53 a8 5 Sae < IYYUE VY0 Jsdsa 000 0508 Do (S sS5Y 51 Guy (ool gl s) el
JsBs2502 8505 L0 Oloslissal @dlisn s (aloa (B Ol G 5 (PValue=ove) il cus oo a K 5Sae < /VVUE/NA
o (Pvalue=+ /VA1) 5 eis 50 a S5 Sae +/YYYE/ATYA Y 05 0508 50 5 sil g 58 a S5 Sue +/TYAE /Y- Y
2505 Y D3 ol ire =L o s s e e 5183 51 S i S e @l ol 4 a5 b el i

Wl a e Ol 5 et Jsdsasne

OosBe3 =¥ Jggaan— Y Jlhesi— ¥ Lawdly (o Ailyei ) lasflguls
BIS S, gisile— 0

13135 ol pl pguids 38 5%

I G ool o 2550

I Gl )3 > 55>

IV (295 G 03 S5

V (S 30 5>

VI 3L Tedgs Giso Lo ygaxo x5

VIL 23l jpam ) S 93 5SS

sl 53 omiaas AYAY Jlw o135 eali a0 laial, 40 i pons pemiad3 (5530 S pe il s cign S s 5388 GLALL 31 ol sleada dlie o
6V el s lad )l sud suldil o) ) (S f"Jl‘ sy s 95 eiglae Jlo Sluiidy ) 5.8a5 0yl
¥ Ol Slesa - il olead 5 (Kb asle ol€ails @l faaalae GLLA Glubiaslis ol las w3y slacul e 5 odisen 058 Hbatiol (I

(Jshms

Ol Ol Sless - Adlag sleas § (Sidhy asle SNy w5y (slacul yo 5 (i sgs 85 S Sl I
OIS Ol Slosa - o slead 5 (Ko asle slily (il o 5555, qandisli (gay 535 85,8 bt (I
Ol Olal Sless - il olead 5 (S asle sl (A& aule T aole sbuaals (IV

0305 slacil e 5 o sgas avadiae (V

O Ol Sless - Gilag olesd 5 (S asle sl&ails w3 slacdl yo 5 (o s 05,5 Lbatint (VI

AV Ol S 3y pole oliils dloxa VFAY 93 03lallged /YA o)leid / o> Jlw



OIS 5 015 yenls al gt 53

J99329 2 - OLygldg jul OLS| A lie

Ve e BIS csun s a¥s5lae 50 a3 L lhlas sl
Ol S (5355 O s D 2 oe sl
OF 5 g it oo 4288 Loy 4y s o5 el
B o Jsiseson I o5 5 (sl 5 Yy s [ oy S (sl
3 S oo 5523 BIS=t+ s B 3 s

0 s 4 p s sSIST 5ot 5 aay 4830 4
1) 4o a S 5,Sae ¥ Jailais 58 Sl (gl a S b
Vo e (o iShia g sad o 6K oS5 (lolass a SHlS
W oo g, IS4 5l 4B

sl slaobisl oo b s 58 4 S (S) e 50
S obans e S o Jsdo e Ol ) Gl (2 S SO
a0 S go i dalllas

G209 O pod 45 5ad (s lSad sl 5l ans 4ida 4w
S oo bamedly 58 @l o (i
OlosB 95 s a o 438 S lans Bl (o 5K S55Y
cbile U5 s 6l cga 7V -+ 530SI b ol jan
w0 S so 3asad ZV/Y 0 gaa

o G5 BIS=t+ 5o odsgas Gae (Sl ) guy
ohai o b G Sl e R80T G ea
A e 488 S a5

V Ol e Ul 58l Glhlamasaigl 5o
908 o el 5o a S ISl a K5, She
OBl o B3 G 0 S e il o Gl
o 9 S sSOY Ol Gy o 5 8 8 5o SuK b by
¥ 5 ANOVa (s, L gt dalie 1,508 550 @il o )
w288 18 (s ose S Ley S

b S o 08 S b 55 (1S 5l 05l e alad o
0830 O 48 (5050 ped i b 55 5A (sS4t s
e aladl i ss LI s dalas

L’,:Sll__.me)SY ‘5_.\_4.04_4.4.%‘:&4‘)..\ S_*m‘;\}ad @t\l_
YT Jsdsnse 8905 Gl 5 TY JBh e 65 S gl S

el csn

doJdlo

Blaal 5l Sy el psgn (s GaSolie SLAT
b B8se (A Sl phen ool aee

L aline SLujs ol ras 4 s glhley maly
doelse JLoo 4o S cl ol paa Gy 5o aass Slonis
oo sad o Lagael JSSLS (g5lualyl alaa 5l Caliss
o585l wslae Jolse Cpl s oo alasl o gl
ol Glo s Gl (S8 paaS RalB8) (g ea sl
G835 5o LB 5 s ye Jalad (a5 aa
R e = B B g R N
9 a0 S oa JISeal V/Q ilis sue (g5 5al 5
(-8)s 5008 Gooe Plusoss puals

L alea gl s b J b oo ol s 0ol 5o
(e 34 3k 53 s (A @l 9 i (595 Ol !
o dbaal b s (s BB Jal e 5o LSy
a9l (ol bl ane )3 (sl S (Solan Ho lis
8 S sSY s 4 asa s a3 S 18 alsa Jae
aladl (eSS S Slalllas oo s Songy (b
O grely iS55 pela (s uuls S Sl cnl sad
L oo o0 (s (ol 4 Lagel JSSEIS Gaslay 5o
cnad s bo g eads slagl Glhlan 5o GLasy (o g Bec
sl Saa (WL sloss € Gy alia salagls
B 45,50 513 dwlie vy 50 aa b WS oo

G—ae 3 G2l (e Giad Gl O Baa
Baa brha S b 8 LSy aloa 5 Ol (2 s
el o0 dalllas 31 Salalie Jolse Ciia

WX U9

s 80 gd—ae 534S 0y Hlan Ve ulasd dallls ol
5 (ASA T)us sty gl (slans cwiugs Jlw VoS0
O B sad QAT G5 (ola8 bl are 5 (i sl
(T 5T oy S)asis £ 51,809 SY 5o S,k

s 9~ (Random clinical trialRCT ¢ s 51 aalllas

IWAY 95 25lllGed /YA o lods / o5 Jw

Ol (S5 pole sl 8iils dxo A0A



OloKaa 5 ul% 5l “,1,9_:“,:5.;

J93929.0 - OLsldg jul Ol 31 4y i

g Olad s g (aloa (i B ey 4885 V0
b ol s 45w g s aladl a8 gl 5 R8RS
sLagle) aload 5o il 5 Gl gloss bl o
sl Ol 055K 5u 58 Ho |, sty Gl 38 (558G 5a
s lag—als Gl s 5 O1osL 5500 Crl b 95
B{PEIPY PRPIIEN FENDP-SURTEREN J INL IR, PU-PRY pPIvS-
OIolsSan s Deegan b 5 Koo glaallas 5o .(0)aiiS pal
slio (58 ol 55 s 590 Gl 5 G150 )
S 5 Iy 55 Ly ol 3l Al 5o b s il
8333 S Al VV/Y sl 57V /0 lhslisil b (o s
i sl cga a3Y pleb)adBa 0 Bl Gy 5 s

(s Hlap s s 25 53) HANE ¢ 905580 (Gpae

Jo—8 5050 0505 59 2k o8l e

Sl b (i Salae) il s 58 8 >S5 Sae +/VEOE VY
09 a S 5Sae /YN N0 Sl oS 85,8 a5 (Lhae
855 58 (=S LY ) Gy (P=+/YY0) il s
098 5 Sl s 50 a8 55 Sue /YTUE/AYO Jsdisn 9
sl s 5 S5 Saar [TV NVA JLSiy 55 55,8
23 Olostisil @il 5 (alsa i O a5 (P=-/0YE)
03 5 Salged 53 a S St [YYAE /N Y 58 sm55 055
Sl 53 p S 5 - Saee [YYTEAVA YLy 55 05,55
b ol add B S u T s 4o (P=/ VYY)
s Las g8 (ol Husola e ol 8 ol
sad sas el sslad Jeaa Lo = ol A el

Al £ g ol
09 o o b 0lostiuse) @8lion 3 o 5 (S sSOY Bl Gu Bl LBl phes SIaS G 4o =Y 0 ladt Jgua
aallls 550 05 S Y
Pvalue il alis i 3l om oootimlos 3 o OIS o Lk o Lass S
(Sl 58 0S5 5e0) Ol s L5 (Dl 59 08 a0Sue) RS sS5Y (SR pes Lo p S5 Se)
V- VYA E /N -Y JNYE /Yo SI¥S0 £ -\ Jsissse 858
(OSilae = Hlane il )

SVAT SIYYE £ L AYA VATVE SAA NN fyeo Jisy 55 558

(OShe & Hlaae 31 5al)

b s oS gt sud HS Bl lals o
S sael cias 4 il i S o s LawaMy (585 ol 5 50
9 Ols5l b (s oo S0, culS aallls o
Al (5580 G o cble il sk 4 Gl
oS Goam Ly 438l (a3 H-NE ebale Ll wlsy o
(952 Ol 895 50 5 Lo H-NE 503 o)) e) o

Gl H-NE dias «S ws culb Gl cpl b a5 L
Os—a oldd (g5, Llidie SIS 518 g9 - o) 0
ol 5o (g i (ualS o), s il Lol il Sl giubss
3 038 alaal Gl sl 5l 4 e Sl glewnis (A

JU 55 05,5 L0 Gl ebale dalllas ool

(Vass YL b0 0 cud

Q;‘JMA@‘GJWJQ—*“JJL;L;QM‘LA@-“J)JJJ
Segawa s Hajime L o dallae & Huass S saalie
o= 9= 0 (i G208l 5 B8Rl e
8555 53 5 Olostisiel B eSS 5o o sg (5,10
g s S suldicl o) 618 5 gew 31 Sn
im0 JE S b glhlan alad 5o (s WA
L (s s0loe S 5 a5 55 Lo (oIS ol Jags
>S5 dalllae o s 438 S o) sme oS sla b se
oSS o (e O ol ) Gy BN Y sal
GorSUsa wdipo pladl ol o8 S b 5 S uS oy

WW/o - Vo 0 /o 5 alsa Gl ) U 4RBs \ sa

909 Ol (S lo,l.c sl iils dxo

IWAY 95 25lllGed /YA o los / o5 Jw



OIS 5 015 yenls al gt 53

J99329 2 - OLygldg jul OLS| A lie

03 4l (o8 ol 8 el 4S8 Wity GLlas Las 5K Sl
(P=/¥Y0)u lus (s lu re o slis 65 S Y
e ()] 558 5 (o S 53 UL &
09 9 Sl 50 a5 5Sae /YVUE /A (i ol
Sl s 50 a S s Sas +/YYUE/V Y0 (J 58 s050)l] 058
IRV R- Py 31 Kypunt PRC Fr i R T EG VRN IR R LUV PR Y
O culS 51 uy SAT dla e 0 Gainan (P=1 /oY e )ais
sy Ghoms 5 (BIS=¢+) 015585500 L (i sy e
INYEE YA d 55,8 50 sl a0 s (ol
NASCEVINE 31 DN SR X (VR ETIGE JRNE 0
Ol 5o ol S w ol e 4 i s o 8 S5 See
Dlagad 5o b Gl (P= VAT s Hlafae 50 dla 5o

C:.\.a.u‘ bJ.a.:Zl ML\ b)LAJ.:Zl

ANOVA 3 am ool s
BIS=40

O dwes)

ANOVA s baodinlos
BIS=40 eSS Y

ANOVA
BIS=70 % oodabs

y T T T T T
0.19 0.2 0.21 0.22 0.23 0.24 0.25

Sl gl p S5 Sas (s slo s by o

JJyojﬁYofog,L@l)\,;@a“w&—\ OJMJ‘J}A:‘
aadlas

JHW&-&CUJ_AL@EQJJJAJJMJL&JLJM
J_‘:\A.AL;\_AJJ‘J QBSJ‘ AHJL)&QL-.AS:: $9082 "‘l%:"
B S ESR SRYPL VY AR (S5 W PRERSY)
aas gad GLES S5 i s ool g b cund 1) paddio
8L 5 3 aalllas ol Olslas ol 4l & a5 b

_)Jdd)‘ddﬁjd@;‘dﬁh@dﬁ&‘@j&)b&i

;O‘)m K H ‘MlSIOIOk .]o_a.uJ:s ‘)S/.JJ 6‘4—"“']“"“ o8

3 oAl (e b Sl S i

L Lag T Lo (dsems LI S ke 5o S35 S
Ol 95 438 K o) g @Y g lne - Jsdisn 950 - Sy o3
Jlsis o (Lol 5 JuososS) pusial Jal se oS uls
Sy JBy a8 4 o SS9 pY o0l Sl suliinl
b oS glalllbe jo o dinaa (V)S sid go g
5 Saoling sas caris g aladl 5l 5 St Mustola
JolS (s (o Lo Lanadly slagns] JsSSIS slagnly
85— Y La gm S Sae sS5Y (6l o (TIVA) s
Ololan Gmdisa 5 o S duwlie Jsbisr s 5 JEyss
3 o) @i S GLe) 5o lagae] J5SIS (i e
a8 sl e (LIS 5 (sl (0 5Su S5,Y Jae
k4 Sl oS ola 5 b3, sl

5853 S ol Gt 4 alllas ol S
oomb o 1) Lagael J5SSLS 5 Saolinn son slapily
o (b asasl Lol 08 e Hlee Sy s 4 s (555535
Sl 1y mtitsenlin ; slapaly it e elie sule s
(A0 g 88 S

S usb plac sl clallhs o L yosla dalllas
A, le

3 omlio 3oae 5o ol ) o Gl (o8 ol e Y
sl e (BIS=V: ) sasmis padnal 1 ) Sless
G—ae Ho Alins Jalse Ho Sbuss ol as Jlis © o
Gee b8 olalllas Hu)ad 568 hlas 5 (—disg SIS
B S B N R R T
S sliie sLoa sl 4wt go alas) las s, u BIS=¢-
(Js8sa008 b JB 5) 0 5 89S il u

b5 aas s so 5o (g Bae Gt aulB 5l Gy Y
298 O oS 5ad (G188 90! (s sule S
i oo alad) (e gy (B ) oug BIS=6 -

el s S Hlan ol s S el el
o 31 G sl s el wu sad JaaS 1) (o 5SS 5Y

sl YL Gl

IWAY 95 25lllGed /YA o lods / o5 Jw

Ol (b g pole s8iils Ao 15 -



OloKaa 5 ul% 5l “,1,9_:“,:5.;

J93929.0 - OLsldg jul Ol 31 4y i

8- Mustola St., Castillo V., Baer GA.,
Hemodynamic and plasma catecholamines.
Responses during TIVA for laryngomicroscopy
thiopental compared with propofol,
Anesthesiology, 1995,5a(2): 108-13.

l—: JJJS saalde USJLG.A (_;LA"ca.ul:s ULJ K) u‘J).A ‘L‘.ufl:i.a

S8 Sladl H g o s sliney sleslas v

5 g

&b.o

1- RonaldD. Miller., J.Gerald Reves., Michael
F., Roizen John J., Savarese Roy F. Cucchiara,
Edward D. Miller, MD. Miller Anesthesia, 5 th
ed., Philadelphia, London, Toronto, Montereal,
Sydney, Tokyo, Edinburgh, Churchil livingstone
company, 2000, PP: 249-256, 209-211, 530-540,
1325-1332.

2- Lee Goldman MD., J. Claude Bennett MD.,
Jeffrey.m.drazen MD., Robert C. Grriggs MD.,
Juha.p:kokko..,MD-PhD.  Cecil.textbook  of
medicine,~~21. st ed., Philadelphia, london,
toronto, Sydney, Tokyo,W.B.Saunders company,
2000, PP: 176, 202, 210, 1251, 1257.

3- Arthur C. Guyton., John E Hall. Textbook
of medical physialogy 10 th ed., London,
Toronto, Montreal, Sydney, Tokyo,
W.B.Saunders company, 2000, PP: 700, 186-
187.

4- Goodman. Gilman’s the pharmacological
basis of therapeutics, 10 th ed, Newyork, St
louis., Sanfrancisco, Madrid, Caracas, London,
Millan, Auckland, Bogota, = Mexicocity,
Montreal, Mc Graw-Hill company, 2001, PP;
225-226.

5- Segawa H., Mori K., Murakawa M.,
Kasai K., Shirakami G., Adachi T., MD.
Isoflurane and sevoflurane augment
norepinephrine responses to surgical noxious
stimulation in humans, Anesthesiology, 1998,
89(6): 1407-13.

6- Deegan R., He HB., Wood AJ., Wood M.,
Robert MB. Effect of enflurane and isoflurane
on norepinenephrine. Kinetics, a new approach
to assessment of sympathetic function
during anesthesia, Anesthesiology, 1993, 77(1):
49-54.

7- Misiolek H., Wojcie., Szeke E., Dyaczynsk
A., Herman A. Comparision of influence of
thiopentone, propofol, midazolam on blood
serum concentaration of Noradrenaline and
cortisol in patients Med Sci Monit, 2000, 6(2):
319-24.

51 Q|).3.| ‘;.w).a lo,l.c oKl Ao

IWAY 95 25lllGed /YA o los / o5 Jw



OIolSan 5 13 5uals Al S0 J98929 02 - Olygldg 1l Ol 51 dus lis

COMPARISON OF ISOFLURANE-PROPOFOL & ISOFLURANE-THIOPENTAL EFFECTS ON
PLASMA NOREPINEPHRINE LEVEL FOLLOWING PAINFUL STIMULUS AT EQUAL

ANESTHESIA DEPTH
1 1l il Vi
*Sh. Naser Nejad, MD V. Hassani, MD H. Farahini, MD L. Hosseini Gohari, PhD
V Vi Vil

M. Fani, MD  M.R. Mohaghegh Dolat Abadi, MD  P. Rahimzadeh, MD

ABSTRACT

Responses to painful stimulus are associated with broad spectrum of physiological changes in human body. One
of these significant responses is an increase in plasma norepinephrine level that may cause pathophysiological
changes in the body. The present study attempted to investigate plasma norepinephrine level changes by inducing
appropriate anesthesia depth under BIS monitoring and using different. drugs for induction and maintenance of
anesthesia. Thus, thiopental and propofol were used for induction and isoflurane as maintenance drug, then
norepinephrine level was measured following painful stimulus. Sixty ASA I patients candidated for elective ACL
repair surgery, in the range of 15-45 years old, were randomly allocated into two groups. BIS monitoring was
performed to measure depth of anesthesia. For all of the patients; midazolam was administered to reach BIS 70.
Then blood sampling was done to measure basal norepinephrine level. Thiopental in group I and propofol in groups
II were administered to reach BIS 40. Then 3 mcg/dl fentanyl as analgesic and 0.5mg/kg atracurium to facilitate
intubation were injected. Endotracheal intubation was done in at most 15 seconds and patients who had difficult or
prolonged intubation were excluded. Three minutes after intubation, blood sampling was done to measure
norepinephrine level. Isoflurane at dose 1.2% was administered to maintain anesthesia. After stabilizing anesthesia
depth(BIS=40), skin incision was allowed to repair ACL and-after 3 minutes blood sampling was done to determine
plasma norepinephrine level. By using ELISA 'method, plasma norepinephrine level was measured after
laryngoscopy and Isoflurane administration and skinfincision. Data showed that basal norepinephrine level in
propofol group was 0.245+0.113mcg/dl(mean£SD),in thiopental group was 0.210+0.105mcg/dI(Pvalue=0.225).
Norepinephrine level after laryngoscopy<in. propofol group was 0.236+0.125mcg/dl and in thiopental group was
0.216+0.118mcg/dl(Pvalue=0.534). Notepinephrine level after skin incision and isoflurane administration in
propofol group was 0.229+0.102mcg/dl and in thiopental group was 0.223+0.128mcg/dl(Pvalue=0.716). It was
concluded that norepinephrine level changes did not have significant difference in propofol and thiopental and
isoflurane groups.

Key Words: 1) Plasma norepinephrine 2) Thiopental 3) Propofol 4) Isoflurane 5) BIS monitoring
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