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This study includes 40 children with meningitis and 20 controls. In their cerebrospinal fluid samples, alpha-1-proteinase 
inhibitor complex of elastase was determined by enzyme immunoassay method. Statistical evaluation of the results 
showed that there was a significant difference in elastase between the patients and controls, being higher in the former 
(p<0.001). Similarly, there was a close relationship between elastase level in cerebrospinal fluid and CSFpolymorphonu
clear leucocyte count in the patients (r=0.700, p<0.001). The sensitivity and specificity of elastase test, which were 100 % 
and 75 %, respectively, showed the test to be of diagnostic value in meningitis, especially of bacterial type. [Turk J Med 
Res 1994;12(2):70-72] 
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Mening i t is is an urgent m e d i c a l s ta tus . T h e morbidi ty 
a n d mortal i ty ra tes a re c lose l y dependen t on the im
med ia te d i a g n o s i s a n d t reatment . Wi th in 30 m inu tes 
after p h y s i c a l e x a m i n a t i o n , o n e s h o u l d es tab l i sh the 
d i a g n o s i s a n d b e g i n the rapy (1). I t is n e c e s s a r y to 
a n a l y s e the ce reb rosp ina l fluid ( C S F ) s a m p l e in order 
to c lear ly d i a g n o s e , to m a k e correct c lass i f ica t ion and 
to es tab l i sh the dif ferential d iagnos is in a patient with 
men ing i t i s . O n e m a y not a l w a y s ob ta in typ ica l C S F 
f ind ings in ear ly s t age of the d i s e a s e in ch i ld ren and 
i n t h o s e r e c e i v i n g a n t i b i o t i c s . O n the o the r h a n d , 
t raumat ized C S F s a m p l e s a re not conven ien t for ex 
a m i n a t i o n o f c e l l m o r p h o l o g y a n d c h e m i c a l c o n 
st i tuents. S i n c e cu l tured C S F s a m p l e s g ive result after 
a long dura t ion , re l iab le laboratory tests of short du ra 
t ion a re n e e d e d in o rder to m a k e d iagnos i s as s o o n 
a s p o s s i b l e . 

E l a s t a s e i s a n e n z y m e l o c a l i z e d i n a z u r o p h i l 
g r a n u l e s o f h u m a n p o l y m o r p n o n u c l e a r l e u c o c y t e s 
( P M N ) a n d is a l y s o s o m a l p r o t e a s e . T h e e n z y m e is 
r e l e a s e d i n t o t h e e x t r a c e l l u l a r s p a c e d u r i n g 
p h a g o c y t o s i s a n d inact iva ted by b inding to its inhibitors 
(2-6). In the d i a g n o s i s of s y s t e m i c a n d loca l bacter ia l 
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infect ions, p l a s m a P M N - e l a s t a s e h a s b e e n found to be 
helpful (5). I t i s a l so k n o w n that the P M N e l a s t a s e a c 
tivity is i n c r e a s e d In other body f lu ids s u c h as synov ia l 
(4), p leura l (3), ce reb rosp ina l (6,7) f luids in acu te b a c 
ter ia l i n f e c t i o n s . T h e c o m p l e x o f e l a s t a s e - a l p h a - 1 -
p ro te inase inhibitor (E-a lpha-1-PI ) in p l a s m a i n c r e a s e s 
in newborn s e p s i s and mening i t is (2,6-8). S imi la r ly , the 
pat ients with bacter ia l mening i t is (BM) have h igh leve ls 
o f E - a l p h a - 1 - P I c o m p l e x (6,7) a n d P M N - e l a s t a s e in 
their C S F s . T h i s s tudy w a s i n t e n d e d t o i n v e s t i g a t e 
whether C S F P M N - e l a s t a s e leve ls c a n b e u s e d i n dif
ferent ial d i agnos i s of men ing i t i s . 

M A T E R I A L S A N D M E T H O D S 

T h e present s tudy inc ludes 40 pat ients (age r a n g e : 1 
m o n t h - 11 y e a r s ) wi th m e n i n g i t i s a n d 20 w i thou t 
meningi t is for w h o m lumbar puncture (LP) w a s m a d e 
for o ther pu rposes (age range : 1 month - 10 yea rs ) . 
T h e d iagnos i s w a s m a d e on the bas i s o f m e n i n g e a l ir
ritation a n d abno rma l C S F f ind ings. Pat ien ts with b a c 
terial mening i t is were ident i f ied by the fo l lowing cr i ter ia. 
Al l pat ients had pos i t ive resul ts o f C S F cul ture, direct 
m i c r o s c o p y , a n d g r a m s ta ined s m e a r s , >10 W B C / m m 3 

C S F , a n d e l e v a t e d C S F pro te in c o n c e n t r a t i o n s >20 
m g / d L . T h e cr i ter ia for a s e p t i c men ing i t i s w e r e >10 
W B C / m m 3 C S F , n e g a t i v e C S F bac te r i a l c u l t u r e s , a 
n e g a t i v e t u b e r c u l i n s k i n t e s t r e s u l t , a n d c l i n i c a l 
s y m p t o m s of mening i t is . T h e d iagnos i s o f tubercu lous 
men ing i t i s w a s a s c e r t a i n e d by cu l tu re o f M y c o b a c -
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Table 1. The stat ist ical eva lua t ion of the resul ts of the pat ients a n d cont ro ls . 

Patients Bact.men. Controls 
(n=40) (n=35) (n-20) 

Parameters X±SD X±SD X±SD P 

C S F protein 69±55 72±62 34+25 <0.001 
(mg/dL) (24-246) (28-261) (12-134) 
C S F P M N count 556±676 648±693 5+11 . <0.001 
(/mm3) (20-2400) (20-2400) (0-30) 
C S F P M N - e l a s t a s e 315±192 335±191 41+27 <0.001 
(M9/L) (23-836) (60-836) (10-105) 

ter ium tube rcu los i s f rom the C S F , posi t ive tubercu l in 
sk in test resul t , a n d c l in ica l s y m p t o m s of mening i t is . 

Wi th in 12 h after hosp i ta l iza t ion , C S F s a m p l e s for 
b i o c h e m i c a l a n a l y s e s we re centr i fuged a t 4 0 0 0 rpm for 
m inu tes (+4C) , s i n c e P M N s are des t r oyed within 9 0 
m in . after s a m p l i n g (9) a n d e l a s t a s e is r e l e a s e d f rom 
the ce l l s (2). T h e resul tant supernatant w a s s tored a t 
-20°C up to the d a y o f a n a l y s e s . In C S F s a m p l e s the 
rout ine a n l a y s e s we re m a d e for g l ucose , ch lor ide, a n d 
prote in. P M N - e l a s t a s e leve ls we re de te rmined by e n 
z y m e i m n u n o a s s a y kit ( P M N - E l e s t a s e , I M A C , Merck ) 
(10). In the pr inc ip le of the test, spec i f i c an t ibod ies to 
h u m a n P M N - e l a s t a s e b ind cova len t l y t o p e r o x i d a s e , 
resul t ing in an t ibody con juga te . T h i s con juga te b inds 
P M N - e l a s t a s e in the s a m p l e , g iv ing r ise to an t i gen -an 
t ibody c o m p l e x , w h i c h s h o w s a n e n z y m a t i c act iv i ty 
c a u s e d by pe rox i dase as fo l lows: 

Complex 

H202+Phenol+4-Aminophenasone Quinonimine 

T h e resul tant product , qu inomin ine , is equ imo la r 
to P M N - e l a s t a s e . T h e a b s o r b a n c e o f qu inon im ine i s 
m e a s u r e d a t 500 n m . In th is s tudy, B e c h m a n C l i n i c 
A n a l y z e r (Mode l 42) w a s u s e d for the e n z y m e level 
determinat ion . T o g e t h e r with the s a m p l e s , a se r i es of 
s tandard work ing w a s m a d e and the resul ts we re ca l 
cu la ted as ng /L f rom s tanda rd curve . S tuden t ' s t-test 
w a s u s e d for s tat is t ica l a n a l y s i s . T h e spec i f ic i ty and 
sens i t i v i t y o f P M N - e l a s t a s e a n a l y s i s for m e n i n g i t i s 
we re ca l cu la ted . 

R E S U L T S 

Of 40 pat ien ts , 35 w e r e with bac te r ia l men ing i t i s , 3 
asep t i c mening i t is , and 2 tube rcu lous mening i t is . T h e 
overa l l resul ts of the pat ients and contro ls are s h o w n 
in T a b l e 1 . A l l the pat ien ts h a d h igher C S F prote in, 
C S F P M N coun t , a n d C S F P M N - e l a s t a s e than the 
contro l g roup (p<0.001 for all pa ramete rs ) . W h e n one 
c o n s i d e r e d the bacter ia l mening i t i s g roup, h igher leve ls 
o f P M N c o u n t a n d P M N - e l a s t a s e w e r e s e e n t han 
those of controls (P<0.001 for both). Cor re la t ion 
a n a l y s i s w a s m a d e i n t h e p a t i e n t s b e t w e e n P M N 

count and P M N - e l a s t a s e a n d a stat ist ical ly s igni f icant 
co r re la t i on w a s f o u n d ( P < 0 . 0 0 1 , r=0.700) (F igure" ! ) . 
T h e r e w a s a l so a s igni f icant cor re la t ion in the pat ients 
b e t w e e n C S F p r o t e i n a n d P M N - e l a s t a s e ( p < 0 . 0 1 , 
r=0.430). Sensi t iv i ty a n d speci f ic i ty o f C S F P M N - e l a s 
t a s e for b a c t e r i a l m e n i n g i t i s w e r e f o u n d 7 5 % a n d 
1 0 0 % , respect ive ly , w h e n P M N - e l a s t a s e va lue over 41 
f i g /L , the m e a n v a l u e o f P M N - e l a s t a s e o f c o n t r o l 
group, w a s c o n s i d e r e d as pos i t i ve . 

D I S C U S S I O N 

I t is we l l k n o w n that e l a s t a s e l o c a l i z e d in azu roph i l 
g ranu les o f P M N s i s r e l e a s e d into ex t race l lu lar s p a c e 
dur ing phagocy tos i s , s how i ng a m e s a s u r e of bacter ia l 
and l e u c o c y t e ac t ion (3,5). T h e p rev i ous s tud ies (8) 
s h o w that there is a s ign i f i can t co r re la t i on b e t w e e n 
P M N activity a n d P M N e l a s t a s e l eve l s i n p l a s m a i n 
s y s t e m i c a n d loca l bac te r i a l i n fec t ions . T h e p r e s e n t 
s tudy tries to d o c u m e n t a p o s s i b l e cor re la t ion be tween 
P M N - e l a s t a s e l e v e s l s a n d P M N a c t i o n i n C S F o f 
fat ients with meningi t is . Fo r this p u r p o s e , E-a lpha-1-P I 
c o m p l e x w a s de te rm ined i n C S F s a m p l e s b y e n z y m e 
i m m u n o a s s a y m e t h o d as d o n e by S p e e r e t a l (6,8) 
and Stoff ler et al (7). S p e e r et al repr ted E-alpha' -a-PI 
comp lex concent ra t ions in two dif ferent s tud ies , wh ich 
s h o w e d i n c r e a s e d C S F E-a lpha-1 -P I leve ls i n bacter ia l 
meningi t is w h e n c o m p a r e d with cont ro l g roup (P<0.001 

Figure 1. The correlation analysis of P M N count and PMN-e la
stase in C S F of patients with meningit is (n=40, r=0.700, 
P O . 0 0 1 ) 

Turk J Med Res 1994; 12 (2) 



72 YILDIZ, BAKAN, YILDIZ, ALTINKAYNAK, ALP 

Ç o c u k l u k ç a ğ ı m e n e n j i t l e r i n i n t a n ı s ı n d a b e y i n 
o m u r i l i k s ı v ı s ı p o l i m o r f o n ü v e l i l e k o s i t e l a s t a z 
d ü z e y l e r i 

Bu çalışmaya menenjitti 40 ve kontrol grubu olarak 
da 20 çocuk alınmıştır. Beyin omurilik sıvısı örnek
lerinde, elastaz alfa-1 proteinaz inhibitor komp
leksi enzim immunoassay metodu ile tayin edildi 
Sonuçların istatistiksel değerlendirilmesinde hasta 
grubunda elastaz seviyesinin daha fazla olduğu 
gözlendi (p<0.001). Benzer olarak, hastalarda 
beyin omurilik sıvısı elastaz düzeyi ile BOS poli-
morf nüveli lökosit sayımı arasında yakın bir ilişki 
vardı (r=0.700, p<0.001). Elastaz testinin sensitivi-
tesinin % 100 ve spesifitesinin %75 olması, özellik
le bakteryel menenjitlerinde tanısal önemi olduğu
nu göstermektedir. [Turk J Med Res 1994; 12(2): 
70-72] 

for both s tud ies) . O u r resut ls are cons is ten t with t hese 
two s tud ies . Stoff ler et al repor ted s imi lar f ind ings. 

W h e n P M N - e l a s t a s e leve ls in bacter ia l mening i t is 
a re e v a l u a t e d , o n e s h o u l d be alert in the sub ject of 
w h e t h e r t he pa t ien ts wi th bac te r ia l men ing i t i s h a v e 
rece i ved ant ib iot ic therapy dur ing samp l i ng , s i nce ab -
t ibiotic u s a g e i n bacter ia l meningi t is d e c r e a s e s P M N -
e l a s t a s e l eve l s as repor ted by Stof f ler et a l (7). In 
o r d e r to e v a l u a t e the ef fect o f an t ib io t i c u s a g e on 
P M N - e l a s t a s e i n C S F , e n z y m e leve ls de te rm ina t i on 
w a s m a d e in C S F s a m p l e s o f 11 pat ients with bac 
terial mening i t i s w h o we re rece iv ing antibiot ic therapy 
be fo re h o s p i t a l i z a t i o n . T h e o b t a i n e d l eve l s (115+65 
ug/L) w e r e h i ghe r t han t h o s e o f con t ro l s but l ower 
than those of the pat ients rece iv ing no ant ibiot ic before 
hosp i ta l iza t ion . T h u s , t hese 11 pat iens were e x c l u d e d 
from the pat ients g roup. 

E a c h P M N le lucocy te con ta ins app rox ima te l y 3 
p i c o g r a m s o f e l a s t a s e (3 ) . A c c o r d i n g l y , a s P M N 
leucocy te coun t i n c r e a s e s , e l as tase leve ls i n c r e a s e in 
C S F . On the other h a n d , the p r e s e n c e o f e l a s t a s e in
hibitor c o m p l e x in C S F is not a s s o c i a t e d with the dif
fus ion of the c o m p l e x f rom p l a s m a into sp ina l f luid, 
s i nce this c o m p l e x is fo rmed in C S F itself (6), wh ich is 
suppor ted by the fact that no corre la t ion is found be
tween P M N count a n d e l a s t a s e leve ls (6,8). S p p e e r e t 
a l found no cor re la t ion b e t w e e n P M N count a n d e l as 
tase leve ls , whi le our s tudy s h o w s the reverse . We 
c a n exp la in why this is the c a s e . Fo r r e l e a s e of e l as 
tase P M N must be s t imu la ted for phagocy t i c activity 
a n d this resu l t s in e l e v a t e d l eve ls in C S F . In ear ly 
s t ages , there m a y be i n c r e a s e d P M N s and low leve ls 
o f e l as tase in C S F . 

F i ve s a m p l e s o f contro l g roup were t raumat ized . 
T h a t w h e n they w e r e s e p a r a t e l y e v a l u a t e d , n o r m a l 
l eve l s o f e l a s t a s e l eve l s w e r e f o u n d , s u g g e s t e d no 
ef fect o f b l o o d m i x i n g into the C S F o n P M N - e l a s 
t a s e . O n the o ther h a n d , C S F s h o u l d b e e v a l u a t e d 
wi th r e s p e c t t o c e l l m o r p h o l o g y i m m e d i a t e l y a l t e r 
s a m p l i n g , s i n c e i n C S F m e d i u m P M N s a r e 
des t r oyed within 90 m in . , resu l t ing in fa lse nega t i ve 
P M N c o u n t s a n d f a l s e pos i t i ve e l a s t a s e l e v e l s . I n 
addi t ion, i f a C S F s a m p l e is cent r i fuged, immedia te ly 
after s a m p l i n g , its e l a s t a s e conten t k e e p s the d i ag 
nost ic va l ue of the e n z y m e . 

O n e c a n c o n c l u d e f rom our f idings that the P M N -
e las tase leve ls i n C S F f rom pat ients with meningi t is , 
e s p e c i a l l y of bac te r i a l t ype , m a y h a v e a di f ferent ial 
d iagnos t i c va lue with h igh sensi t iv i ty . 
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