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lnterleukin-2 (IL-2) exerts its effect on cells of the immune system through a cell membrane receptor designated as 
lnterleukin-2 receptor (IL-2R). Increase of the soluble form of this receptor (slL-2R) may cause alterations in the immune 
system. General anesthesia has been shown to induce some changes in the immune system of the patient which may be 
detrimental. This study included 25 patients that underwent general anesthesia. slL-2R levels were measured by ELISA 
before, during and after gent, -at anesthesia. This study demonstrated that slL-2R levels decreased markedly after general 
anesthesia (p=0.001). This may be the major factor contributing to the changes in immune system during general 
anesthesia. [Turk J Med Res 1995, 13(3): 116-118] 
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H u m a n in ter leuk in-2 is a g l y c o s y l a t e d protein ma in ly 
s y n t h e s i z e d f rom act ive T ce l l s a n d large granu lar l ym
phocy tes a n d act on ac t iva ted T ce l l s , B ce l l s , natural 
ki l ler ce l l s ; c a u s i n g t hese ce l ls to dif ferentiate a n d pro
l i ferate (1). I t a l s o has an important role in l ymphok ine 
act ivated tumor n e c r o s i s factor a n d interferon g a m m a . 
To exer t its effect IL-2 mus t interact with spec i f i c cel l 
m e m b r a n e IL-2 receptor . Ac t i va ted per iphera l T ce l l s , 
B ce l l s a n d m o n o c y t e s r e l e a s e a so lub le form of IL-2R 
(1). I n c r e a s e d l eve l s o f th is recep to r m a y b ind IL-2 
a n d b lock the b ind ing of IL-2 to m e m b r a n e recep to rs 
o f l ymphocy tes . T h e i n c r e a s e d s e r u m IL-2R leve ls m a y 
accoun t for the i m m u n e dys func t ion o b s e r v e d in s u c h 
pat ien ts . A l s o i n c r e a s e d leve ls o f s l L - 2 R h a v e b e e n 
found in va r i ous ma l ignant a n d non ma l ignant d isor 
d e r s a n d m a y ref lect d i s e a s e activity (2). A d e c r e a s e 
in the leve ls of S IL-2R c a n ref lect a d o w n regulat ion of 
the IL-2R on the effector ce l l s o f the i m m u n e s y s t e m 
thus ref lect ing a s ta te of h y p o r e s p o n s i v e n e s s of the 
Immune s y s t e m (1,3). G e n e r a l a n e s t h e s i a a n d surgery 
m a y interact with Immune s y s t e m a n d m a y be h a z a r d 
o u s for bo th the pat ient a n d the anes the t i s t . A n e s 
thes ia and /o r the s t ress o f su rgery h a s b e e n s h o w n to 
be a s s o c i a t e d with d e c r e a s e d l ymphocy te rec i rcu lat ion, 
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d e c r e a s e d l ymphocy te r e s p o n s i v e n e s s to m i togens a n d 
mic rob ia l a g e n t s , d e c r e a s e d d e l a y e d hypersens i t i v i ty , 
d e c r e a s e d natura l kil ler activity, d e c r e a s e d m ixed l ym
phocyte r e s p o n s e s a n d e n h a n c e d ant ibody r e s p o n s e s 
(4-10). T h e s e c a n c a u s e a t ransient i m m u n o d e p r e s s i o n 
that may contr ibute to the p ropaga t ion of in fect ion, im
pa i rment o f w o u n d hea l i ng a n d s p r e a d or g rowth o f 
m a l i g n a n c i e s (5). E i the r the d i s t u rbance of n e u r o e n 
docr ine h o m e o s t a s i s or direct tox ic effect o f the a n e s 
thetic agen ts on the ce l l s o f the i m m u n e s y s t e m m a y 
c a u s e t hese d i s t u rbances (4-6). T h e al terat ion o f the 
Immune d e f e n s e s d u e to c h r o n i c e x p o s u r e t o a n e s 
thet ics c a n exp la in the i n c r e a s e d f requency o f ma l ig 
nanc ies a m o n g opera t ing r oom pe rsonne l (5,10). 

I n th i s s t u d y , w e m e a s u r e d S I L - 2 R l e v e l s i n 
pat ients rece iv ing gene r a l a n e s t h e s i a to s e e i f s l L - 2 R 
c a n be the c a u s e of mos t of the a l terat ions in the i m 
m u n e s y s t e m d e s c r i b e d a b o v e . 

MATERIALS AND METHODS 
Patients: T h e s tudy i nc luded 2 5 pat ients w h o rece i ved 
g e n e r a l a n e s t h e s i a . In fo rmed c o n s e n t w a s o b t a i n e d 
f rom al l pat ients . C a r e w a s taken not to inc lude the 
pat ients with mal ignant , i m m u n e a n d infect ious d isor 
ders . Charac te r i s t i cs of the pat ients are s u m m a r i z e d in 
T a b l e 1. 

G e n e r a l a n e s t h e s i a : 1 0 m g o f D i a z e p a m a n d 
0.5 mg of a t rop ine w e r e admin is te red in t ramuscu lar ly 
for p remed ica t ion , one hour before the opera t ion . F o l 
lowing pre oxygena t i on , a n e s t h e s i a w a s i nduced intra-
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T a b l e 1- Pat ien t charac te r is t i cs 

Age (median): 41 (55-66) 
Sex: M : 10 F: 15 
Surgical intervention and underlying disorder (n): 

•Thyroidectomy 
Euthyroid diffuse goiter (3) 
Nodular goiter (4) 

•Cholecycstectomy 
Cholelithiasis (6) 

•Mactectomy 
Benign mass (2) 
Fibrocystic disease (1) 
Gynecomast ia (1) 

•Reconstructive surgery 
Postoperatory hernia (2) 
Vesicoureteral reflux (3) 

•Cystectomy 
Cys t Hydatic(1) 

•Gastroduodenostomy 
Pept ic ulcer (1) 

•Nephrolithiasis (1) 
Median duration of general anesthesia: 60 minutes (35-120) 

v e n o u s l y w i t h t h i o p e n t o n e ( 5 m g / k g ) f o l l o w e d b y 
t r a c h e a l in tubat ion after admin is te r ing succ iny l cho l i ne 
( 1 m g / k g ) . A n e s t h e s i a w a s m a i n t a i n e d w i t h 5 0 % 
n i t r ous o x i d e i n 5 0 % o x y g e n a n d iso f lu rane ( 1 M A C ) . 
S u p p l e m e n t a r y d o s e s o f s u c c i n y l c h o l i n e w e r e g i ven 
a c c o r d i n g to the c l in ica l n e e d s of the pat ients. 

B l o o d C o l l e c t i o n : T h r e e c o n s e c u t i v e b l o o d 
s a m p l e s w e r e ob ta ined f rom e a c h pat ient, first half an 
h o u r b e f o r e g e n e r a l a n e s t h e s i a i n the p r e o p e r a t i o n 
w a r d , s e c o n d after gene ra l a n e s t h e s i a but before first 
s u r g i c a l inc is ion a n d third w h e n the patient w a s in the 
r e c o v e r y r oom a n d respond ing to outer st imul i . A l l s e r a 
w a s s t o r e d a t - 3 0 ° C be fore a s s a y . s l L - 2 R leve ls f rom 
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s e r u m w e r e m e a s u r e d b y E L I S A ( T C e l l S c i e n c e s , 
C a m b r i d g e , U S A ) . A l l s a m p l e s we re run in dup l ica te . 

Statistical analysis: Pa t i en t cha rac te r i s t i c s a r e 
desc r i bed in m e d i a n s w h e r e poss ib le . Al l other resul ts 
are m e a n v a l u e s . T h e probabi l i ty o f ex i s tence o f s i g 
nificant d i f fe rences w h e n g roups we re c o m p a r e d w a s 
de te rmined by unpa i red S tuden t ' s t test us ing a stat is
t ical sof tware. Intragroup a n a l y s i s w a s d o n e by pa i red 
t test. P<0 .05 w a s c o n s i d e r e d signi f icant. 

RESULTS 
Stat is t ica l a n a l y s i s r e v e a l e d a s igni f icant d e c r e a s e in 
s e r u m s l L - 2 R l e v e l s o b t a i n e d b e f o r e i n d u c t i o n o f 
genera l a n e s t h e s i a a n d after gene ra l a n e s t h e s i a . S IL -
2R d e c r e a s e d f rom a m e a n o f 9 2 2 lU /m l to 756 lU /m l 
(p=0.001) af ter the i nduc t i on o f g e n e r a l a n e s t h e s i a . 
T h e r e w a s no d i f ference b e t w e e n the m e a n leve ls o f 
s l L - 2 R ob ta ined after gene ra l a n e s t h e s i a (756 lU/ml) 
a n d the l e v e l s o b t a i n e d i n the r e c o v e r y r o o m (816 
lU/ml ) ( p - 0 . 1 9 ) . A l s o the d i f f e rence b e t w e e n s l L - 2 R 
leve ls ob ta ined be fo re gene ra l a n e s t h e s i a and leve ls 
ob ta ined in the r e c o v e r y r oom w e r e not s ign i f icant ly 
different (p=0.08) (Table 2). To s e e i f the durat ion of 
g e n e r a l a n e s t h e s i a h a d a n ef fect o n S IL -2R l e v e l s , 
pat ients we re d iv ided into two g roups . First g roup c o n 
s is ted o f pat ients rece iv ing genera l a n e s t h e s i a for l e s s 
than 60 minu tes . S e c o n d g roup c o n s i s t e d o f pat ients 
r e c e i v i n g g e n e r a l a n e s t h e s i a f o r m o r e t h a n 6 0 
minutes . I f the durat ion of the a n e s t h e s i a w a s long the 
d e c r e a s e i n s l L - 2 R l eve l s w a s m o r e i m p r e s s i v e but 
this may be the result of lower leve ls of initial s l L - 2 R 
leve ls in this g roup. A l t hough the pat ients in t hese two 
g roups were s imi lar in respec t to a g e , d i a g n o s i s a n d 
t ype o f a n e s t h e s i a r e c e i v e d , p r e a n e s t h e s i a s l L - 2 R 
leve ls we re sl ight ly dif ferent (p=0.04). Th i s d i f ference 
w a s c o n s t a n t d u r i n g a n d f o l l o w i n g a n e s t h e s i a . In
t ragroup ana l ys i s o f two g roups s h o w e d no d i f ference. 
T h e resul ts a re s u m m a r i z e d in T a b l e 3 . 

DISCUSSION 
A n i n c r e a s e o r d e c r e a s e i n s l L - 2 R leve ls m a y h a v e 
two important impl ica t ions . E i ther i t ref lects d i s e a s e a c 
tivity or it is a part of the i m m u n o s u p r e s s i v e state in 
se lec ted pat ients. T h e cor re la t ion be tween d i s e a s e a c 
tivity a n d s l L - 2 R l eve l s i s ma in l y t rue for n e o p l a s t i c 
d i s o r d e r s s u c h a s adu l t T - c e l l l e u k e m i a , H a i r y ce l l 

T a b l e 3 . T h e durat ion o f a n e s t h e s i a a n d s l L - 2 R 

SIL-2R 
Before 

anesthesia 
P 

value 
During 

anesthesia 
P 

value 
After 

anesthesia 

Durat ion of anesthesia 
> 6 0 m i n . (n-15) 
<60 m i n . (n=10) 
P va lue 

766 
1172 
0.04 

0.37 
0.20 

608 
978 
0.03 

0.75 
0.64 

659 
7053 
0.07 

* V a l u e s in italics represent slL-2R levels 
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l e u k e m i a a n d l y m p h o m a s (1). A l s o in non mal ignant 
c o n d i t i o n s l i k e i n f e c t i o u s m o n o n u c l e o s i s , 
c y t o m e g a l o v i r u s i n f e c t i o n , v i r a l h e p a t i t i s a n d s a r 
c o i d o s i s , s l L - 2 R leve ls m a y i n c r e a s e but this i nc rease 
is lower than those in ma l ignant d i so rde rs (1). T h e in
c r e a s e in s l L - 2 R leve ls is a l s o important in s ta tes with 
i m m u n o s u p p r e s s i o n s u c h a s Hodgk in ' s d i s e a s e wh ich 
is cha rac te r i zed by a defect in ce l lu lar immuni ty (2). In 
pat ients rece iv ing gene ra l a n e s t h e s i a , va r ious c h a n g e s 
in i m m u n e s y s t e m are demons t ra ted but i t is unc lear 
whe the r th is has a n y s t rong in f luence on the overa l l 
i m m u n e r e s p o n s e of pat ients . In th is s tudy i t is c lear 
that gene ra l a n e s t h e s i a c a u s e s a pro found d e c r e a s e In 
s l L - 2 R l eve l s but th is d e c r e a s e is o f shor t dura t ion 
a n d s l L - 2 R l eve l s re turn t o n o r m a l i n the r e c o v e r y 
r oom. Shor te r durat ion o f a n e s t h e s i a d o e s not prevent 
this effect. T h e re lease of p l a s m a Cortisol dur ing a n e s 
thes ia c a n br ing an exp lana t ion for th is s l L - 2 R level 
d e p r e s s i o n (3,10). Cor t i so l is an inhibitor of monocy te 
m a c r o p h a g e s y s t e m a n d inhibits the r e l e a s e o f va r ious 
cy tok ines s u c h as IL-2. As IL-2 p lays a key ro le on 
va r ious parts o f the i m m u n e s y s t e m , th is f inding may 
be an exp lanat ion for the i m m u n o d e p r e s s i o n re la ted to 
a n e s t h e s i a . W h e t h e r th is shor t last ing but s ign i f icant 
d e c r e a s e o f s l L - 2 R h a s a pro found effect on patient 
o u t c o m e n e e d s to be c lar i f ied. 

dir (p-0.001). Bu azalma, genel anesteziden son
ra immün sistemde izlenen değişikliklere katkıda 
bulunan önemli bir faktör olabilir. 
[Türk J Med Res 1995, 13(3): 116-118] 
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Genel anestezi alan hastalarda 
çözünür IL-2R düzeyleri 
İnterlökin-2 (IL-2) etkisini interlökin-2 reseptörü 
(IL-2R) olarak adlandırılan bir hücre membraın re
septörü aracılığıyla gösterir. Bu reseptörün çözü
nür formunun (SİL-2R) artması immün sistemde 
bazı değişikliklere neden olabilmektedir. Genel 
anestezinin hasta immün sisteminde zararlı olabi
lecek bazı değişiklikleri uyarabildiği gösterilmiştir. 
Bu çalışma genel anestezi alan 25 hastada yapıl
mıştır. Genel anesteziden önce, anestezi sırasın
da ve sonrasında ELISA ile SİL-2R düzeyleri ölçül
dü. Bu çalışma genel anesteziden sonra SİL-2R 
düzeylerinin belirgin olarak azaldığını göstermekte-
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