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Summary. — A salivary gland extract (SGE) prepared from 5-days-fed Dermacentor reticulatus female 
ticks was fractionated by fast protein liquid chromatography (FPLC). The effect of three FPLC fractions 
selected on the basis of anti-interleukin 8 (anti-IL-8) activity on vesicular stomatitis virus (VSV) nucleocapsid 
(N) protein formation in mouse L-cells was determined. Infected 14C-labeled cells treated with the FPLC 
fractions were analyzed by two-dimensional (2D) electrophoresis. The yields of VSV N protein were evaluated 
by Imagemaster software analysis. Most noticeable was an increase in the N protein production after treatment 
with the fraction 39 corresponding to the major peak of the anti-IL-8 activity. The nature of the substance in 
SGE that was responsible for this effect remains unclear. 
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Tick sal iva contains many pharmacologically important 
components which had evolved to support a parasitic style 
o f  l ife o f  ticks (Ribeiro etal., 1990; Ramachandra and Wikel, 
1992; Wikel,  1996; Paesen  et al., 1999). Tick sa l iva  also 
p lays  an important role in transmission o f  pathogens. The 
supported pathogen transmission, designated the saliva-
activated transmission (SAT), has been originally described 
in vivo (Jones etal., 1987; Labuda  et al., 1996). The possible 
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explanation f o r  SAT i s  that immunomodulatory activities o f  
tick sal iva o f f e r  better conditions f o r  viruses in the feeding 
area (Fuchsberger et al., 1995; Kubeš  et al., 2002).  

In an earlier report w e  have  described for  the first time 
promotion o f  virus growth  in vitro both at the level  o f  v irus  
growth and N protein production during virus infection in 
cells treated with SGE (Hajnická  et al, 1998). N protein 
seems to b e  an excellent marker f o r  detecting extremely l o w  
levels  o f  v irus  replication, and, particularly, f o r  establishing 
the time o f  the start o f  promotion o f  virus replication b y  
SGE. In another article (Kocáková  et al., 1999) w e  h a v e  
described a quantitative evaluation o f  such a promotion. 
Interestingly, this e f fect  has been demonstrated on V S V ,  
although this v irus  i s  not known to b e  transmitted b y  ticks. 
VSV,  an arthropod-borne virus, i s  a wel l  known laboratory 
m o d e l  v i r u s  u s e d  in m a n y  in vitro tests .  B y  contrast,  
comparatively little i s  k n o w n  about its  in vivo surv iva l  
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F P L C  profi le  o f  ant i -IL-8 activity in  S G E  derived f r o m  5-days-fed f emale  D. reticulatus t icks a s  determined  b y  E L I S A  

A reduction in A4 5 0  relative to  t he  control  indicates t he  anti-IL-8 activity. Ar rows  indicate the  posi t ions o f  protein  s ize  standards ( f r o m  le f t  t o  right):  b lue  

dextran (2000  K) ,  a ldolase (158 K ) ,  bov ine  se rum a lbumin  (68  K ) ,  ova lbumin  (45  K) ,  chymotr ipsinogcn A (25 K) ,  R N a s e  A (13.7 K) ,  a n d  bacitracin 

(1.45 K) .  

s t ra tegy.  S a n d f l i e s  a n d  b lack  f l i e s  a r e  r e spons ib l e  f o r  

t ransmission o f  V S V  t o  susceptible hosts.  Fol lowing ou r  

demonstrat ion that t he  t ick  S G E  promotes  V S V  replication, 

a non-viremic transmission and  potentiation o f  infection fo r  

this  virus b y  its natural  ar thropod vector  h a s  been  described 

( M e a d  et al., 2000;  L i m e s a n d  et al., 2000) .  Because  o f  

difficult ies in  obtaining a suff icient  amoun t  o f  t i ck  saliva 

f o r  experimental  studies, w e  have  tested SGE.  T h e  compo­

n e n t s )  in  t he  t ick  S G E  o r  saliva, responsible  fo r  p romot ing  

virus growth,  is  s o  f a r  unknown.  Candidate  activities, t he  

a l p h a  in t e r f e ron  suppres s ing  ac t iv i ty  a n d  t h e  an t i - IL-8  

activity, b o t h  potential ly beneficial  fo r  v i rus  growth ,  h a v e  

b e e n  reported b y  u s  earlier (Hajnická  et al., 2000,  2001).  
Here w e  compare the virus-promoting activity  in vitro, 

namely the activity promoting the V S V  N protein formation 
in L cells, o f  three FPLC fractions o f  SGE representing the 
m a j o r  peak, minor peak  and background o f  the anti-IL-8 
activity. 

SGE w a s  prepared from 5-days-fed female  D. reticulatus 
ticks (4.7 m g  o f  total protein f r o m  83  ticks), separated b y  
FPLC in native form at 5°C us ing  a Superose 12 H R 1 0 / 3 0  

co lumn (Pharmacia) and  a n  equil ibrium buf fe r  consisting o f  

0.02 mol / l  Tris-HCl p H  7.5 a n d  0 .15 mol/1 NaCl ,  a f l o w  rate 

o f  0 .4  ml /min ,  a n d  o n e  f ract ion collected pe r  m in .  Mixtures  

o f  100 p g  o f  IL-8 a n d  1 | i l  o f  the  fract ions we re  incubated at  

r o o m  temperature f o r  2 h r s  a n d  applied t o  E L I S A  plates.  

A colored p roduc t  w a s  f o r m e d  i n  propor t ion t o  t he  IL-8  

present  in  t he  mixture  a n d  its A450 w a s  measured.  

Fig.  1 demonstrates a typical  profi le  o f  anti-IL-8 activity 

in  D. reticulatus S G E  fract ionated b y  F P L C .  A m a j o r  p e a k  

w a s  p resen t  i n  t h e  f r ac t ions  3 8 - 4 1  a n d  a m i n o r  o n e  i n  

fract ions 3 5 - 3 6 .  
To  determine whether  this potent  anti-chemokine activity 

corresponds t o  the virus growth promoting activity, fract ions 

39 ,36 ,  a n d  3 3  (representing the  background) we re  subjected 

t o  tes t ing.  I n  th i s  expe r imen t  m o n o l a y e r s  o f  L-ce l l s  i n  

6-well  plates  w e r e  treated wi th  2 0  jul o f  the  f ract ions  3 3 , 3 6  

a n d  3 9  pe r  well ,  respectively, or  w e r e  lef t  untreated.  A f t e r  

3 h r s  they  were  infected wi th  5 TCID J 0  o f  V S V  p e r  well .  

O n e  h r  fol lowing infection,  t he  cells  we re  washed  wi th  P B S  

a n d  19 h r s  incubated in  the  Leibowitz  m e d i u m  containing 

1.5 M B q  o f  14C-protein hydrolyzate ( U V V V R ,  Prague).  T h e  

cells w e r e  then  harvested,  solubilized in a bu f f e r  containing 

9 mol/1 u rea  a n d  4 %  Triton X-100 ,  a n d  subjected t o  2 D -

Table 1. Ef fec t  o f  pre-treatment o f  L cel ls  w i th  selected F P L C  

fract ions  o n  the  level  o f  V S V  N protein 

Pre-treatment o f  cells N protein  

be fo re  infect ion Volume" A r e a '  

N o n e  37 ,549  1 ,189  

Fract ion 3 3  4 6 , 0 2 0  1 ,372  

Fraction 3 6  4 7 , 6 8 5  1,431 

Fract ion 3 9  7 0 , 3 3 8  1 ,487 

"Sum o f  intensities o f  e a c h  pixel  in t he  spot.  
bSize o f  a spot  expressed a s  total n u m b e r  o f  p ixels  in t he  spot.  
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P A G E .  ( H a j n i c k á  et al., 1 9 9 8 ) .  
T h e  v i r u s  growth-promoting a s s a y  
a n d  2D-PAGE w e r e  p e r f o r m e d  a s  
descr ibed e l s e w h e r e  ( K o c á k o v á  et 

al., 1999).  F r o m  e a c h  pattern w e  
s h o w  o n l y  a n  e n l a r g e d  w i n d o w  
w i t h  the area  w h e r e  N protein i s  
present .  T h e  resul t s  a r e  s u m m a r i ­

z e d  i n  F i g .  2 .  T h e  m o s t  a p p a r e n t  0 

e f f e c t  w a s  o b s e r v e d  w i t h  t h e  f r a c ­

t i o n  3 9 .  T h i s  f i n d i n g  w a s  v e r i f i e d  

b y  a n a l y z i n g  t h e  g e l s  b y  t h e  I m a -

g e m a s t e r  s o f t w a r e  a n d  b y  q u a n t i ­

f i ca t ion  o f  t h e  spo t s  co r r e spond ing  

t o  N p r o t e i n .  T h e  r e su l t s  a r e  p r e ­

s e n t e d  i n  T a b l e  1, i n  w h i c h  t h e  v o ­

l u m e  v a l u e s  a r e  i m p o r t a n t .  Q 

C o m p a r i s o n  o f  t h e  t h r e e  F P L C  

f r a c t i o n s  o f  t i c k  S G E  f o r  t h e i r  

capac i ty  t o  i n f l uence  t h e  N p ro t e in  

produc t ion  i n  VSV- in fec t ed  L cel ls  

indicated tha t  t h e  fraction 3 9  ( m a j o r  

p e a k  o f  t h e  ant i - IL-8 act i-vi ty)  w a s  

m o s t  ac t ive ,  w h i l e  v e r y  little p r o -

m o t i o n  act ivi ty  w a s  f o u n d  i n  t h e  U 

fractions 3 6  (minor  p e a k  o f  t h e  anti-

I L - 8  activity) a n d  3 3  (background) .  

I t  i s  n o t  y e t  c l e a r  i f  t h i s  e f f e c t  

r e s u l t e d  f r o m  a n  i n h i b i t i o n  o f  

I L - 8 ,  a n  i m p o r t a n t  c h e m o k i n e .  

A n o t h e r  p o s s i b i l i t y  i s  t h a t  t h e  

c o m p o n e n t s  w i t h  ant i - IL-8 activi ty 

h a v e  a l s o  o ther ,  s o  f a r  u n k n o w n  E 

ac t iv i t i e s  e n s u r i n g  b e t t e r  c o n d i ­

t i o n s  f o r  v i r u s  g r o w t h .  S u c h  a n  

e f f e c t  h a s  b e e n  d e s c r i b e d  f o r  p r o -

& t e o g l y c a n s ,  w h i c h  a r e  k n o w n  t o  

b i n d  I L - 8  ( M a n d l  et al., 2 0 0 1 ) .  

S t i l l  a n o t h e r  p o s s i b i l i t y  i s  t h a t  

o t h e r  c o m p o n e n t s  a r e  p r e s e n t  i n  

t h e  a c t i v e  f r a c t i o n s  o f  t i c k  S G E  

t h a t  a r e  u n r e l a t e d  t o  t h e  o b s e r v e d  

a n t i - I L - 8  a c t i v i t y .  A l t h o u g h  

f u r t h e r  s t u d i e s  a r e  o b v i o u s l y  

n e e d e d ,  t h e  c o n t r i b u t i o n  t o  t h e  

iden t i f i ca t ion  o f  t h e  v i r u s  g r o w t h  p r o m o t i n g  ac t iv i ty  o f  t h e  

t i c k  S G E  m a d e  h e r e  m a y  r e p r e s e n t  a s t e p  t o  t h i s  a i m .  
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Fig. 2 

Effect of selected FPLC fractions of tick SGE on VSV N protein production 

Enlarged windows represent 2 D - P A G E  patterns of areas with V S V  N protein: Untreated 
uninfected cells (A), untreated cells infected with V S V  (B). Cells pretreated with F P L C  
fractions 33 (C), 36 (D) and 3 9  (E) prior to V S V  infection. V S V  N protein ( N  ). 
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