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A potent  inhibition of leukocyte migration, as high as 98%, was observed in superacute 
and acute forms and exacerbation of the chronic form of  African swine fever. In an 
asymptomatic infection the inhibition is no more than 30%. Inhibition of the migra- 
tion of  porcine leukocytes infected in a cell culture was 73 to 90% after infection with 
four virulent strains and 15 to 36% after i_rffection with two at tenuated strains. The 
data on in vitro and in vivo leukocyte sensitization in African swine fever are indica- 
tive of a correlation between the severity of the pathogenetic picture of the disease and 
the degree of delayed-type hypersensitivity. 
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Disorders of hemostasis leading to the development 
of the syndrome of disseminated intravascular co- 
agulation with disorders of  the microcirculation in 
organs and uncontrollable bleedings are the main 
triggering mechanm-ns in the pathogenesis of vari- 
ous viral hemorrhagic fevers [1]. In the course of 
development of a viral infection nonspecific patho- 
logical processes may be complicated due to the 
realization of specific immune mechanisms, includ- 
ing those related to the delayed-type hypersensitiv- 
ity (DTH) phenomena.  Induction of  DTH media- 
tors as mediators of inflammation may  lead to the 
formation of  granulomas, edema s, and exudates. 
In the event of  a sufficiently strong reaction, not  
only tissues and small vessels are injured, but  
larger vessels as well, resulting in hemorrhages [3- 
6]. Elucidation of the significance of nonspeci.fic 
mechanisms and specific immunological  reactions 
in the pathogenesis of hemorrhagic fevers is nec-  
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essary for choosing ways and means of purpose- 
fully regulating their manifestation with a view to 
achieving a therapeutic effect. 

The aim of this study was to analyze the re- 
lationship between the degree of  DTH and the 
severity of a viral hemorrhagic fever, African swine 
fever (ASF). 

MATERIALS AND METHODS 

Experiments were carried out with Large White 
piglets weighing 25 to 30 kg. ASF virulent strains 
KIR, MOZ, L-57, and F-32 and the avirulent 
FK-135 and LK-111 were used. The dose for in- 
tramuscular inoculation was 106-107 HAUs0/ml. The 
development of DTH in infected animals was as- 
sessed in the leukocyte migration inhibition test 
(LMIT) at various times after inoculation. For this 
purpose leukocytes were isolated from hepar in-  
treated blood [7] and after a 5-ram centrifugation 
at 400 g glass capillaries were Filled with the re- 
sultant cell sediment. The capillaries were cut into 
fragments 8 m m  long and stuck with a silicone 
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lubricant to the bo t tom of round glass chambers 
20 m m  in diameter.  The chambers were filled 
with minimal Eagle's medium with 30% inactivated 
porcine serum, covered with slides, and incubated 
for 18-24 h at 37~ Areas of migration projected 
with a photographic enlarger on photographic pa- 
per were outlined, cut out, and weighed. The in- 
dex of leukocyte migration inhibition (I) in % was 
calculated by the formula: 

I = ( 1  - P x 100, 

where P ~  is the mean weight of the projection 
area of le~(lkocyte migration of infected animals and 
P~o~ is the mean weight of the projection area of 
leukocyte migration in intact ar~imals. During the 
assessment of cell migration inhibition under  the 
effects of various ASF strains, LMIT was performed 
with a culture of  porcine leukocytes from intact 
animals, this culture being infected during inocu- 
lation at a multiplicity of 2•215 .6 HAUs0/ceU 
and cultured in a monolayer for 3-4 days at 37~ 

RESULTS 
Piglets infected with virulent strains KIR, L-57, 
and F-32 developed an acute form of ASF with a 
lethal outcome. Starting from day 3 postinocula- 
tion, that is, f rom the time of appearance of the 
clinical signs of the disease, and till the death of 
the animals an intensive inhibition of migration 
was observed (Fig. 1). LMIT values during the 
disease were 61 to 98%. In piglets immunized with 
the FK-135 strain and surviving after subsequent 
inoculation with the virulent strain F-32 of a ho- 
mologous serotype [2] an injection of the virulent 
strain KIR of a heterologous serotype induced a 
superacute disease. The animals died on days 3-5 
after inoculat ion when they developed a severe 
clinical picture of the disease, with LMIT values 
from 84 to 94% (88+2% on average, n=4) on days 
3-4 after infection with the KIR strain. 

None  of the 16 animals inoculated with the 
attenuated FK-135 strain showed a noticeable inhi- 
bition of leukocyte migration or clinical signs of the 
disease from day 3 to day 32 postinoculation. LMIT 
values were within the normal range or no more 
than 30%. In fact, in some animals migration in- 
creased to 30%. After the animals were injected with 
the attenuated strain LK-111, characterized by a 
higher reactogenicity in comparison with strain FK- 
135, LMIT values as high as 20-50% were more 
frequently observed, and only sometimes was a 20- 
30% stimulation of leukocyte migration recorded. 

In some cases, when piglets preinoculated with 
homologous attenuated strains were infected with 
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Fig .  1. I nh ib i t i on  of b l o o d  l e u k o c y t e  mig ra t ion  in an ima l s  
w i th  a c u t e  A S F .  I) p i g l e t s  i n f e c t e d  w i t h  s t ra in  L - - 5 7 ;  2) 
t h o s e  i n f e c t e d  wi th  s t r a in  F - 3 2 ;  3) t h o s e  i n f e c t e d  w i t h  
s t ra in  KIR. 

virulent strains, the development of a chronic ASF 
form resulted. Leukocyte migration inhibition in 
such animals was observed only during exacerba- 
tion of the disease. For example, pathomorphologi- 
cal examination of a piglet inoculated with attenu- 
ated strain LK-111 and infected for control  pur-  
poses with strain L-57 revealed on day 22 after 
challenge with the virulent strain marked changes 
in the organs, the LMIT value being as high as 
78%. Similar data were obtained with the material 
from two piglets inoculated with strain FK-135 and 
infected for control with strain F-32. On day 23 
after control  challenge, blood leukocyte migration 
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Fig. 2. M e a n  LMIT values  after  inocu la t ion  with ASF  virus  
s trains of  d i f f e r e n t  v i r u l e n c e  in a cu l t u r e  of p o r c i n e  b l o o d  
l eukocy te s .  
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inhibition values during fever were 58 and 49%, 
respectively. 

The capacity of strains of different virulence 
to induce DTH mediators was assessed in vitro by 
LMIT with porcine leukocytes infected in a cell 
culture (Fig. 2). Infection with virulent strains 
KIR, MOZ, L-57, and F-32 induced an intensive 
sensitization of the cells, with LMIT values from 
52 to 96%. Comparison of migration inhibition of 
the cells infected with virulent strain F-32 and 
attenuated strain FK-135 showed that in the latter 
case the values were constantly lower, usually not 
surpassing 30%. Moreover, in some experiments 
with infection of a culture of porcine blood leu- 
kocytes with strain FK-135, migration was not 
only not inhibited, but even stimulated. Attenuated 
strata LK-111 in the majority of cases caused in- 
hibition of migration to 40-68%, this inhibition 
being less intensive in some experiments (23-36%, 
and even stimulation of migration to as much as 
24% was noted; interestingly enough, in the same 
experiments strain L-57 caused a stable potent 
depression of migration). 

Hence, LMIT parameters characterizing the 
intensity of DTH development in ASF correlate 
with the severity of the clinical manifestation of 
the disease. During superacute and acute forms or 
an exacerbation of the chronic disease, DTH, ac- 
cording to LMIT values, reaches its peak due to 
marked sensitization of lymphocytes. This does not 

take place during an infection caused by attenuated 
strains of the virus. Judging by the results of 
LMIT in an infected cell culture, the ability of 
various strains of the ASF virus to induce DTH 
mediators is similarly in direct correlation with 
their virulence. On the whole, the data on in vitro 
sensitization of leukocytes by strains of different 
virulence and their in v ivo sensitization in differ- 
ent forms of ASF indicate a correlation between 
the severity of the pathogenetic picture of the dis- 
ease and the degree of development of DTH phe- 
nomena. 
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