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Eighty patients aged between 3 months and 6 years who applied to hospital with seizures were included in this study. 
Twenty-two of them had bacterial meningitis, 11 viral meningitis, 6 tuberculous meningitis and 41 febrile seizures. 
Cerebrospinal fluid adenosine deaminase (ADA) values were 33.4±42.7 U/L in tuberculous meningitis, 4.50±3.18 U/L in 
bacterial meningitis. 1.89±1.83 U/L in febrile seizures and 1.4H1.57 U/l in viral meningitis. The ADA values of CSF in 
intracranial infections were higher than those of febrile seizures (p<0.05). When ADA values in bacterial meningitis were 
compared with those of viral meningitis, they were higher and when compared with tuberculous meningitis they were 
lower (p<0.001 and p<0.05, respectively). There were negative correlation between glucose levels and ADA levels of 
CSF and positive correlation between protein and ADA levels in bacterial and tuberculous meningitis. We inspected that 
this correlation was more statistically significant in the tenth day CSF values. It was concluded that CSF adenosine 
deaminase was an important parameter in differential diagnosis of febrile seizures and seizures due to intracranial 
infections. [Turk J Med Res 1993; 11(2): 82-88] 
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A d e n o s i n e d e a m i n a s e ( A D A , E C 3,5,4,4) i s a n e n z y m e 
w h i c h c a t a l y s e s the c o n v e r s i o n o f a d e n o s i n e to i nos ine 
a n d i s r e l e a s e d b y l y m p h o c y t e s a n d m a c r o p h a g e s 
dur ing the ce l lu lar i m m u n e r e s p o n s e (1 -4). 

T h e ear ly a n d dif ferential d i a g n o s i s o f int racrania l 
in fect ions is important in te rms of t reatment ef fect ive
n e s s a n d p r o g n o s i s . Recen t l y , a l though s o m e tests a re 
u s e d in the ear ly d i a g n o s i s o f tubercu lous mening i t i s 
(TM) , t h o s e a r e not s tat is factory in the dif ferentiat ion of 
t u b e r c u l o u s m e n i n g i t i s f r o m m e n i n g i t i s w i t h h i g h 
p ro te in , l ow g l u c o s e i n s e r e b r o s p i n a l f lu id a n d wi th 
nega t i ve cu l ture (5-8). T h e i n c r e a s e d activity o f A D A in 
p l a s m a a n d re l a t ed f lu ids w a s d e t e r m i n e d i n s o m e 
cond i t ions d u e to tube rcu lous , e .g , pleurit is, per i toni t is, 
per icard i t is a n d mening i t i s (1,9,10). 

O n the ohe r h a n d , A D A act ivi ty w a s found h igher 
i n in t racrania l in fect ions than in contro l C S F (11-13). 
T h e goa l o f th is s tudy w a s to invest iga te the impor
tance o f A D A act ivi ty m e a s u r e m e n t s in the dif ferential 
d i a g n o s i s b e t w e e n febr i le c o n v u l s i o n a n d in t racran ia l 
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i n f e c t i o n s , a n d b e t w e e n v i ra l m e n i n g i t i s a n d o the r 
mening i t is , e g . bac ter ia l a n d t ube rcu lous . 

MATERIALS AND METHODS 
In this s tudy 80 pat ients w e r e s a m p l e d (age range 3 
m o n t h s - 1 2 yea rs ) admi t ted to R e s e a r c h Hosp i ta l , E r -
zu rum-Tu rkey , b e t w e e n D e c e m b e r 1 9 8 9 , a n d D e c e m 
ber 1990 . O f pat ients 22 h a d bac ter ia l mening i t is ( B M ) , 
11 v i ra l m e n i n g i t i s ( V M ) , 6 t u b e r c u l o u s m e n i n g i t i s 
(TM) , 41 febr i le convu l s i on ( F C ) . L u m b a r punc tu re (LP) 
w a s p e r f o r m e d in a l l p a t i e n t s . In p a t i e n t s w i th i n 
t r a c r a n i a l i n f e c t i o n s , L P w a s r e p e a t e d . T h e n , C S F 
s a m p l e s (about 1 ml) w e r e cen t r i fuged for 5 m inu tes 
a t 3 0 0 0 rpm to obta in pel le t a n d supe rna tan ts , the s u -
pernatants we re f r ozen a n d s to red a t — 2 0 °C unti l a s 
s a y e d for A D A b y Gu i s t i ' s co lo r imet r ic m e t h o d (14). 

S t a t i s t i c a l a n a l y s e s w e r e p e r f o r m e d u s i n g t h e 
s tudent 's t-test a n d l inear r e g r e s s i o n a n a l y s e s . 

RESULTS 
G e n e r a l proper t ies o f pat ients w e r e g i ven in T a b l e 1 . 
C S F prote in , g l u c o s e , a n d A D A leve ls o f pat ients with 
febr i le convu l s i on in the first d a y a n d pat ients with in
t rac ran ia l i n fec t i ons i n t he f irst a n d the ten th d a y s 
w e r e s h o w n i n T a b l e 2 . C S F A D A l e v e l s w e r e 
s c h e m a t i z e d (F igures 1 a n d 2) . 
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Table 1. General features of the patients 

Febrile Bacterial Viral Tuberculous 
Convulsion Meningitis Meningitis Meningitis 

No. Patients 41 22 11 6 

Sex (M/F) 25/16 12/10 7/4 3/3 

Age (Year) 2.6±2.3 3.5±2.86 4.1 ±1.20 2.1 ±1.72 

Table 2 . C S F p ro te in , g l u c o s e a n d A D A l eve l s i n pat ients with int racrania l in fect ions a n d febr i le c o n v u l s i o n s 

FC (n-41) BM (n-23) VM (n-11) T M (n-6) All C N S 
Inf (n-39) 

x±SD x±SD x±SD x±SD x±SD 

protein 1 st day 28.5±12.1 86.7±46.1 42.5±15.8 134.5±52.6 81.6±50.0 
10th day — 43.6±52.9 33.1 ±6.72 83.2±31.7 46.7+44.3 

Glucose 1 st day 77.3±18.1 50.0±32.2 77.5±21.7 28.2±15.1 53.8±31.2 
10th day — 64.1 ±18.2 68.1 ±9.67 45.8±14.9 62.4±17.1 

ADA 1st day 1.89±1.83 4.50±3.18 1.41 ±1.57 33.4±42.7 8.10±19.2 
10th day — 5.98±4.16 2.98±2.47 23.6±13.5 7.85±9.13 

F C : Febrile Convuls ion BM: Bacterial Meningitis 
V M : Viral Meningitis TM : Tuberculous Meningitis 

Figure 1. 1 st day C S F A D A concentrations in patients with intracranial and extracranial infections. 
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Figure 2. The scheme of 1 st and 10th day C S F A D A levels in patients with intracranial and extracranial infections. 

S t a t i s t i c a l r e l a t i o n s o f p a r a m e t e r s m e n t i o n e d 
a b o v e w e r e inves t iga ted in febr i le convu l s i on a n d in
t racran ia l infect ion g r o u p s g iven in T a b l e 3 . 

A m o n g i n t r a c r a n i a l i n f ec t i on g r o u p s s t a t i s t i c a l 
re la t ions o f leve ls o f C S F pa ramete rs in the first a n d 
tenth d a y s w e r e inves t iga ted a n d g iven i n T a b l e 4 . 

T a b l e 5 s h o w s whe the r there is a n y cor re la t ion 
b e t w e e n the first a n d the tenth d a y s l eve ls o f C S F 
pa rame te rs in pat ients with int racrania l in fec t ions. 

C o r r e l a t i o n s o f C S F pro te in , g l u c o s e a n d A D A 
leve ls of pat ients with in t racrania l in fect ions in the first 
a n d the tenth d a y s with e a c h other we re inves t iga ted 
a n d g i ven i n T a b l e 6 . T h e corre la t ions found b e t w e e n 
p a r a m e t e r s w e r e s c h e m a t i z e d in F igu res 3-6. 

DISCUSSION 
A l though A D A w a s most ly f ound i n c a e c u m , Intestinal 
m u c o s a a n d s p l e e n , i t is w ide ly d ist r ibuted in the tis
s u e s . I n c r e a s e d A D A leve ls o f C S F , s e r u m a n d ce l l 
l ysa tes w e r e de te rm ined in va r ious d i s e a s e s , but c o n 
t rovers ia l resu l ts w e r e repor ted on this sub jec t . T h a t 
the di f ferent A D A l eve l s o c c u r in dif ferent s t a g e s o f 

T a b l e 3 . T h e c o m p a r i s o n o f C S F prote in , g l u c o s e a n d 
A D A l e v e l s i n pa t i en t6 w i th f e b r i l e c o n v u l s i o n a n d 
int racrania l in fect ions (with s tuden t ' s t test) 

Groups Protein Glucose A D A 

F C - B M t 5.81 3.68 3.55 

P <0.001 <0.001 <0.001 
F C - V M t 2.74 0.26 0.36 

P <0.01 >0.05 >0.05 
FC-TM t 4.92 7.23 1.81 

P <0.001 <0.001 >0.05 
F C - C N S t 6.45 4.09 2.01 

Inf. P <0.001 <0.001 <0.05 

F C 
V M 
B M 

Febrile Convulsion TM : 
Viral Meningitis C N S : 
Bacterial Meningitis 

Bacterial Meningitis 
Central Nervous System 

ce l l g rowth m a y be r e s p o n s i b l e for the con t rove rs ia l 
resu l ts (15). 

S t u d i e s o n C S F A D A leve ls i n hea l thy sub jec ts 
a re l imi ted. B l a k e a n d B e r m a n (11) h a v e repor ted that 
the m e a n A D A act ivi ty i n C S F o f 2 5 hea l thy sub jec ts 
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Table 4 . T h e c o m p a r i s o n o f the 1st a n d the 10th d a y C S F prote in , g l u c o s e a n d A D A leve ls i n in t racrania l in fect ion 
g roup (with s tuden t ' s t test) 

Protein Glucose ADA 
Groups t P t P t P 

BM1-VM1 4.04 O.001 2.69 <0.001 3.74 <0.001 
BM2-VM2 0.91 >0.05 0.84 >0.05 2.59 <0.01 
BM1-TM1 2.03 <0.05 2.36 <0.001 1.66 <0.05 
BM2-TM2 2.31 <0.01 2.53 <0.01 3.18 <0.01 
VM1-TM1 4.18 <0.001 5.26 <0.001 1.84 >0.05 
VM2-TM2 3.82 <0.001 3.31 <0.001 3.73 <0.001 

1:1st day 2:10th day 

T a b l e 5 . T h e stat is t ical re lat ion b e t w e e n the 1st a n d the 10th d a y C S F v a l u e s in pat ien ts with in t racrania l in fect ions 
(with s tuden t ' s t test) 

B M V M T M 

t P t P t P 

Protein fma/dh 2 88 <0 001 1.81 >0.05 2.05 >0.05 1 I V W I I I I I I I W U I I 

Glucose (mg/dl) 1.79 >0.05 1.02 >0.05 2.04 >0.05 
A D A (U/L) 1.33 >0.05 1.78 >0.05 0.54 >0.05 

B M : Bacterial Meningitis 
V M : Viral Meningitis 
TM : Tuberculous Meningitis 

T a b l e 6 . R e g r e s s i o n a n a l y s i s o f C S F p a r a m e t e r s i n pat ien ts with int racrania l in fect ions 

B M V M T M 
Parameters r P r P r P 

1st day 
Protein-Glucose -0 .59 <0.001 0.02 >0.05 -0 .009 >0.05 
Protein-ADA 0.34 <0.05 0.41 >0.05 0.51 <0.05 
Glucose-ADA -0.31 <0.05 0.10 >0.05 - 0 .29 >0.05 
10th day 
Protein-Glucose -0 .60 <0.001 0.32 >0.05 -0 .43 >0.05 
Protein-ADA 0.81 <0.001 0.47 <0.05 - 0 .49 <0.05 
Glucose-ADA -0 .65 <0.001 0.42 >0.05 0.72 <0.05 

w a s 0 . 6 ± 1 . 2 U / L . M a l a n (16) h a v e f o u n d that t h e 
m e a n A D A act iv i t ies i n C S F o f ch i ld ren < 3 mon ths o f 
a g e a n d b e t w e e n 3 m o n t h s a n d 12 y e a r s w e r e 1.1 
U /L a n d 0 .6 U / L , respec t i ve ly . 

W e found that A D A activity i n C S F o f 4 1 
pat ien ts wi th febr i le c o n v u l s i o n s w a s 1.89±1.83 U /L . 
T h i s r e s u l t i s i n a g r e e m e n t w i t h tha t o f p r e v i o u s 
s tud ies (11,16) . 

I n t he s t u d i e s d o n e on pa t i en t s w i th b a c t e r i a l 
men ing i t i s , B l a k e a n d B e r m a n (11) f ound that m e a n 
A D A act ivi ty i n C S F o f 2 8 pat ients w a s 2 .6±3.9 U / L 
M a l a n found v a l u e s o f A D A activity rang ing f rom 0.3 
to 49 .6 U / L ( m e a n 12 .5 U/L) in their first se r i es o f 42 
pat ients with bac ter ia l mening i t i s a n d in their s e c o n d 
se r i es of 50 pat ien ts with bac ter ia l men ing i t i s , a m e a n 

va lue of 15.4 U /L . In ou r s tudy , 22 pat ients with b a c 
te r ia l m e n i n g i t i s , a m e a n v a l u e o f A D A ac t i v i t y o f 
4 .50±3 .18 U / L , w h i c h w a s i n a g r e e m e n t wi th the f ind
ing o f B l a k e a n d B e r m a n (11). T h e 11 pat ients with 
v i ra l mening i t is in our s tudy h a d a m e a n va lue o f A D A 
acti ity i n C S F o f 1.41 ±1 .57 U/L . T h i s v a l u e w a s s im i la r 
to that o f B l a k e a n d B e r m a n (1 .2±1 .8 U /L ) , but l ower 
than that of M a l a n (2.1 U/L) (11,16) . 

On the other h a n d , ou r resu l ts in 6 pat ien ts with 
tubercu lous mening i t is w e r e not in a g r e e m e n t with pre
v i o u s s tud ies (11 ,13 ,16) . T h e h igh S D v a l u e o f ou r 
resul t m a y be a c c o u n t e d for th is con t rove rs ia l c o n d i 
t i on . P r e v i o u s r e p o r t s i n p a t i e n t s w i th t u b e r c u l o u s 
mening i t i s w e r e 8 .0±3 .7 U / L (11), 1 4 . 5 U / L (13), a n d 
13 .7 U /L (16). 
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Figure 3. The correlation of 1 st day C S F A D A and protein levels in patients with intracranial infections. 
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Figure 4. The correlation of 10th day C S F A D A and protein levels in patients with intracranial infections. 

I n the p r e s e n t s tudy , A D A act iv i ty i n C S F w a s 
n igher in pat ien ts with in t racrania l infect ion than t h o s e 
w i t h f eb r i l e c o n v u l s i o n s (p<0.05) . T h e resu l t s i s i n 
a g r e e m e n t with p rev ious s tud ies (11,16) . 

P i r a s a n d G a k i s (17) h a v e repo r ted that the re 
w a s a s igni f icant d i f fe rence i n te rms o f C S F A D A a c 
t iv i t ies b e t w e e n pa t i en t s w i th v i ra l a n d t u b e r c u l o u s 
meningi t is , though there w a s an ins igni f icant dif-
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F igu re 5. The correlation of 1 st day C S F ADA and glucose levels in patients with intracranial infections. 
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Figure 6. The correlation of 10th day C S F ADA and glucose levels in patients with intracranial infections. 

f e rence in o ther s tud ies (5 ,11,16) . O u r resu l ts a r e in bacter ia l mening i t is , a n d bac ter ia l mening i t i s a n d viral 
a g r e e m e n t w i th t he la t te r , b e c a u s e w e f o u n d s i g - mening i t is (p<0.05 a n d p<0 .001 , respec t i ve ly ) but n o 
nif icant d i f f e rences b e t w e e n tubercu lous mening i t is a n d d i f ference be tween T M a n d V M (p>0.05). 
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nazının önemli bir parametre olduğu kanaatine va
rıldı. [Türk J Med Res 1993; 11(2): 82-88) 

F e b r i l ve intrakraniyal enfeksiyonlara bağl ı 
k o n v ü l z y o n l a r ı n ayır ıc ı t an ıs ında adenozin 
d e a m i n a z ı n ö n e m i 

Bu çalışmaya nöbet nedeniyle hastaneye baş vu
ran ve yaşları 3 ay ila 6 yıl arasında değişen 80 
hasta dahil edildi. Bunlardan 22'sinde bakteryel 
menenjit, 11 'inde vira! menenjit, 6'sında tüberküloz 
menenjit ve 4Tinde de febril konvülzyon vardı. 
BOS adenozin deaminaz (ADA) değerleri tüberkü
loz menenjitte 4.50±3.18 U/l, febril konvülzyonlar-
da 1.89±1.83 U/l ve vira! menenjitte 1.41±1.57 U/l 
îdi. Intrakranial enfeksiyon/ardaki BOS ADA değer
leri febril konvülzyonlardaki değerlerden daha yük
sekti (p<0.05). Bakteriyel menenjitteki ADA değer
leri vira! menenjittekinden ise daha düşüktü (sıra
sıyla p<0.001 ve p<0.05). Bakteriyel ve Tüberkü
loz menenjitte BOS glukoz düzeyleri ile ADA dü
zeyleri arasında negatif korelasyon ve protein ve 
ADA düzeyleri arasında ise pozitif korelasyon var
dı- Bu korelasyon özellikle onuncu günde istatistik
sel olarak daha anlamlı idi. Sonuç olarak febril 
Konvülzyonların ve intrakranial enfeksiyonlara bağ-
// nöbetlerin ayırıcı tanısında BOS adenozin deami-
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