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Phospholipase A2 of human monocytes with 
molecular weight of 73kD induces the 

production of prostaglandin derivatives and 
leukotriene B4 in the suspension of human 

neutrophil granulocytes
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In  our laboratory the phospholipase 
A2 (PLA2) with molecular weight of 
73 kD, i.p. of 8.2 (PLA2-73) was 
described [6]. This enzyme derives 
from human mononuclear cells, sup­
posedly from monocytes, and repre­
sents a new type of hum an phopholi- 
pases A 2, not known earlier [10, 11]. 
We observed previously th a t this 
enzyme can induce the production of 
platelet activating factor (PAF) in the 
suspension of hum an neutrophils [6] 
and can cause a suppression of the 
random  migration of these cells [7]. 
The production of PA F requires the 
activation of PL A 2 in the leukocytes
[8]. A t the same tim e, PL A 2 pro­
duces arachidonic acid, as well [5]. The 
derivatives of arachidonic acid, es­
pecially prostaglandin F lct and F 2a 
(PG Fla, PG2a) and leukotriene B4 
(LTB,) are poten t mediators of in­
flammations, beside PA F [4, 9]. In 
this study, using mass spectrometric 
analysis, we have found P G Fla, PG F2a

and LTB , in the suspension of human 
neutrophils treated with P L A 2-73. In 
a next series of experiments, we have 
dem onstrated th a t the protein of 68 
kD, often observable in the  solution 
of PL A 2-73, is an enzymatically inac­
tive degradation product of the active 
enzyme of 73 kD.

M a t e r i a l s  a n d  M e t h o d s

Preparations of cells

H ep a rin ized  venous blood w as o b ta ined  
fro m  h e a lth y  vo lu n tee rs . M ononuclear cells 
a n d  n eu tro p h ils  w ere s e p a ra te d  b y  Ficoll 
(P h a rm a c ia  F ine  C hem icals, Sw eden) — 
U ro m iro  (B racco  In d u s tr ie  C him ica, I ta ly ) 
d e n s ity  cen tr ifu g a tio n  fo llow ed b y  d ex tran  
se d im e n ta tio n  o f th e  n eu tro p h il-r ich  pelle t. 
R esid u a l e ry th ro c y te s  w ere  ly sed  w ith  
h y p o to n ic  saline. T he n e u tro p h il g ran u lo ­
cy te s  w ere w ashed  and  su spended  in 
TC-199 m ed ia  [2]. T he ir p u r i ty  w as above 
95% .

P re p a ra tio n  an d  id en tif ic a tio n  o f ph o ­
spho lipase  A 2 w as ca rried  o u t  accord ing  to  
o u r p rev io u s  descr ip tio n  [6].
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T im e, min

F i g . 1. T SP-H PLC -M S to ta l  io n  c u r r e n t  profile  o f  a  s u p e rn a ta n t o f  h u m an  n eu tro p h il
g ra n u lo c y te s  tre a te d  w ith  P L  A  s-73

F i g . 2 . SD S-PA G E  p ic tu re  o f  a c t iv e  p h osp h o lip ase  A„ (73 kD ) a n d  o f  in a c tiv e  fra g m en t
o f  en zy m e (68 kD )

Iden tifica tion  of prostaglandin derivatives 
and leukotriene В ,

T h erm o sp ray -h ig h -p e rfo rm an ce  liqu id  
ch ro m a to g rap h y -m ass  sp e c tro m e try  (TSP- 
-H P L C -M S ) was carried  o u t [1 ] fo r th e  
d e te c t io n  o f  P G F Ia, P G F 2i  a n d  L T B 4 in 
th e  s u p e rn a ta n ts  o f n eu tro p h ils , t r e a te d  
w ith  P L A r 73.

R e s u l t s

In  order to measure the production 
of P G F la, PG F2i and LTB4 by  hum an 
neutrophils, we have analysed the 
TSP-HPLC-M S characteristic peaks 
of P G F la, PG F2i and L T B 4 in the 
cu ltu re  supernatants of neutrophils 
tre a te d  with PLA2-73 for 24 hours a t 
37 °C. Figure 1. illustrates th a t  the 
characteristic peaks of P G F la, P G F 2i[ 
and  L T B 4 molecules could be found 
in th e  spectrum  of the supernatan t de­
rived from  the neutrophil cell culture.

Figure 2 illustrates the protein bands 
of the active enzyme (73 kD) and of 
the inactive fragm ent of enzyme (68 
kD). The inactivation and degradation 
of purified active enzyme can take 
place even a t its storage a t  — 20 °C. 
During the  storage the quan tity  of 
molecule of 73 kD gradually decreases, 
and th a t of the 68 kD increases in the 
solution.

D i s c u s s i o n

The pathobiological role of secre­
tory phospholipases A2 has been pro­
ved in a  series of diseases, especially 
in inflam m ations [10]. The potent 
mediators, PA F and the derivatives 
of arachidonic acid (e.g. PG Flit, P G F 2a 
and leukotrine B 4) play central roles 
in the actions of phospholipases A2
[3]. Our finding th a t PLA 2-73 produ-
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ces not only PA F (6) b u t also PG la, 
PG 2x and LTB4 in the suspensions of 
hum an neutrophils underlines the im­
portance of this new type of PLA 2 
enzymes in the regulation of inflam­
mations.

The large scaled purification proce­
dure of this enzyme needs still further 
biochemical efforts. As our data  show 
the inactivation and degradation of 
PL A 2-73 can take place even a t a 
storage tem perature of —20 °C. We 
suggest to  regard the molecule of 68 
kD to  be the enzymatically inactive 
fragm ent of the complete, active en­
zyme of 73 kD.
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