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Abstract

The present study was aimed at determining changes in chosen elements of phagocytosis in
rabbits infected with 3 antigenic variants of RHD — Hartmannsdorf, Pv97 and 9905, which differed in
haemagglutination ability. The animals were tested for phagocytosis parameters, and the results

revealed that the examined strains showed the differences. These variations regarded mainly Pv97

strain, as the intensity of the changes were 5 times stronger in comparison to strain Hartmannsdorf

and 9905. As all of the strains examined are signified as antigenic variants, we have stated that this

feature does not determine their immunological picture. The results suggest the existence of immu-
nological dissimilarities among strains of the RHD virus, which was revealed for the first time in

antigenic variants.
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Introduction

Viral infections of free-living, and farm animals
constitute a significant epidemiological problem. One
of main causes of sudden changes in the population
size of wild and domestic rabbits is rabbit haemor-
rhagic disease virus (RHDYV), leading to death of
these animals. Therefore there is a growing need for
understanding the pathogenic activity of RHD virus,
and pathogenesis of the disease caused by it. In recent
years, evaluation of immunological profile in terms of
specific and non-specific immunity indexes, as well as
humoral immunity index, have been included to the
methods of RHDV pathogenesis evaluation

(Piekarski 1994, Hukowska-Szematowicz 2006, To-
karz-Deptuta et al. 2007, Niedzwiedzka et al. 2008,
Tokarz-Deptuta 2009). So far studies on the aspects
of phagocytosis — an element of natural immunity de-
scribed by the ability of adherence, absorption, and
killing of PMN cells, was carried out on 14 haema-
gglutinating RHDV strains (Fr-1, Fr-2, CAMP V-351,
CAMP V-561, CAMP V-562, CAMP V-558, SGM,
MAL, Kr-1, K-1, KGM, PD, GSK, ZD) and one
non-haemagglutinating BLA strain (Piekarski 1994,
Hukowska-Szematowicz 2006, Tokarz-Deptuta et al.
2007, Niedzwiedzka et al. 2008, Tokarz-Deptuta
2009). These investigations were based on spec-
trophotometric, spontaneous, and stimulated NBT
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tests, stimulation index, and coefficient of metabolic
activity (CMAC) of PMN cells. It was shown that in
most cases RHDV infection caused an increase in
measured indexes and coefficients. Changes, includ-
ing increases (in most cases), or decreases of all im-
munological indexes tested began between the 4™ and
8™ hour after infection, and lasted for a different per-
iod of time, depending on the strain of the RHD vi-
rus, i.e.: 4, 8, 52-60 h, although in many cases the
changes were also observed in the 12, 24 36" and
48" hour. In each of the study mentioned, these
changes were noted shortly before the death of ani-
mals, which occurred 52-60 h after RHDYV infection
(Piekarski 1994, Hukowska-Szematowicz 2006, To-
karz-Deptuta et al. 2007, Niedzwiedzka et al. 2008,
Tokarz-Deptuta 2009), or 24-36 h after administration
of the virus in case of experiments of Niedzwiedzka-
-Rystwej and Deptuta (2010).

Among RHDV strains, antigenic variants were de-
scribed in 1998 (Capucci et al. 1998) and until now
there are 37 of them (NiedZwiedzka-Rystwej and De-
ptuta 2010), among which one may find two Polish
strains L145/04 and W147/05 (Chrobocifiska 2007).
Nevertheless, no immunological studies parallel to
present research have been conducted in regards to
the antigenic variants of RHD. According to Capucci
et al. (1998) the strains described as antigenic variants
of RHDV are characterized by the distinct binding
ability to specific antibodies (Capucci et al. 1998,
Grazioli et al. 2000), which is connected with a speci-
fic structure of the C and E region of VP60 poly-
protein (Capucci et al. 1998, Schirrmeier et al. 1999).
The mortality of animals, caused by the antigenic vari-
ants is also higher in comparison to the infection with
RHDV strains which do not belong to the antigenic
variants, and amounts to 90-100% (Capucci et al.
1998, Schirrmeier et al. 1999). Moreover, it is worth
underlining that these strains show different haema-
gelutination abilities (Tokarz-Deptuta 2009). Since
this property is directly connected with the virulence
of the virus (Tokarz-Deptuta 2009, Niedzwiedzka-
-Rystwej and Deptuta 2010) the characteristics of the
antigenic variants constitute a very interesting subject
of studies.

So far there is no evidence showing differential
immunogenicity among antigenic variants of the RHD
virus. Therefore the aim of the present study was to
determine changes in chosen elements of phagocyto-
sis in rabbits infected with a haemagglutinating
RHDYV antigenic variant — Hartmannsdorf, isolated in
1996 in Germany (Schirrmeier et al. 1999), and two
non-haemagglutinating RHDV antigenic variants
— Italian Pv97, described in 1997 (Capucci et al. 1998),
and French 9905, described in 1999 (Le Gall Recule
et al. 2003). Additionally, due to the high mortality of

rabbits infected with RHDV antigenic variants, this
study also aimed at determining the mortality rate of
the animals infected.

Materials and Methods

The study was performed on 60 mixed breed rab-
bits of both sexes, weighting in the range of 3.2-4.2 kg.
The rabbits were marked as conventional animals,
coming from a licensed breeding farm, under a con-
stant veterinary and zootechnique supervision (An-
non 1987). During the experiment, the animals were
kept at vivarium, where zootechnical parameters
such as: temperature, humidity, lighting, and size of
cages, were adjusted to the standards recommended
in Poland (Annon 2006). After transportation to the
vivarium, the rabbits were subjected to a two-week
adaptation period. The animals were fed full-portion
rabbit feed (brand: 16% Krolik z Motycza) and had
an unlimited access to water.

For the purpose of this study, the rabbits were
divided into 3 infected groups, each consisting of 10
animals, and 3 corresponding control groups, also
containing 10 animals. The rabbits from the experi-
mental groups were infected with appropriate
RHDYV antigenic variant (Hartmannsdorf, Pv97, or
9905) suspended in 1 ml glycerol, administered in
a form of intramuscular injection (lower limb
muscle), while rabbits from the corresponding con-
trol groups were injected with placebo — 1 ml glycer-
ol. RHDV antigenic variants originated from nat-
urally dead animals from the area of Italy, Germany
and France. The strains were obtained from the In-
stituto Zooprofilattico Sperimentale Della Lombar-
dia E Dell’Emilia Romagna, Bresci (Italy), Friedrich
— Loeffler Institut Greiswald, Insel Riems (Ger-
many), and Agence Francaise de Securite Sanitaire
des Aliments, Ploufragan (France), respectively.

First, three rabbits were infected with doses of
antigens in the form of liver homogenates (strain
Hartmannsdorf HA 2560, strains Pv97 and 9905
HA-), for the purpose of multiplying the infectious
material kindly obtained from the above mentioned
institutes. After naturally deceased animals, livers
were collected and used to prepare a 20%
homogenates, which served as a source of virus for
the experimental infection of the rabbits in infected
and control groups. Twenty percent liver
homogenates were prepared and purified by centri-
fugation at 3000 rpm, 10% chloroforming for 60 mi-
nutes, and another centrifugation step. The obtained
liver homogenate samples were suspended in glycer-
ol in the 1:1 ratio (Niedzwiedzka-Rystwej and De-
ptuta 2010). All prepared antigens showed the same
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Table 1. Chosen parameters of phagocytosis in rabbits infected with haemagglutinating antigenic variant Hartmannsdorf of
RHD virus.

Values of parameters in hours

0 4 8 12 24
Parameters
Z K Z K Z K zZ K Z K
(10) (10) (10) (10) (10) (10) (10) (10) (9) (10)
X 4445 39.19 4651 4026 3440 46.03* 39.85 39.01 3239 43.10%
Adh, bility (%
erence ability (%) SD 263 255 43 425 316 417 414 274 205 298
Absorption index (Lb) X 442 463 430 455 460 498 420 467 449 441
X (1.D.
Adsorption SD+ 030 045 035 043 058 048 0.67 043 0.11 043
ability % of absorbing cells (%) ¥ 6880 67.89 67.20 70.20 68.00 66.26 67.60 68.70 67.50 68.09
0 OI abSOroving cells (4
SD+ 502 4.86 335 3.89 424 391 328 4.00 100 3.09
Spectrophotometric (10°) X 405 413 434 442 487 499 503 560 577 495
SD+ 1.62 0.88 140 077 1.14 131 054 116 135 0.75
Spontancous (Lb) % 1060 10.11 13.00% 10.81 10.80 9.93 1040 9.81 7.75 8.81*
u .D.
NBT SD+ 1.52 096 1.00 1.81 130 1.00 1.67 0.89 096 0.86
reduction test Stimulated (Lb.) X 2100 21.11 2004 2020 19.60 19.87 1920 1885 17.00 18.09
mulate .D.
S+ 071 178 114 172 167 1.69 092 197 081 216
Index of stimulation (Lb.) X206 207 160 205 184 209 185 188 224 202
7 sp+ 039 030 0.9 047 023 033 021 020 038 025
¥ 030 033 032 029 022 027 024 028 014 025
Coefficient Spontaneous (1.b.)
of the metebolic SD+  0.04 0.06 0.0 007 002 006 006 0.08 003 0.06
1
activity of PMN Stimulated (Lb.) X 061 063 050 052 040 053 045 053 030 0.50
u .D.
SD+ 0.04 0.06 0.05 004 006 005 013 0.05 0.15 0.06

Legend: ¥ — mean value; SD+ — standard deviation; Z — infected animals, K — control animals; () — number of animals,
* — statistically significant change

number of virus particles, estimated to be 1.31-1.34
g/dm?,

Blood samples were collected from all groups of
rabbits (control, and experimental), from the marginal
vein of ear at a time point 0 — before RHD virus, or
glycerol injections, and after 4, 8, 12, 24, 36 hours of
the experiment. The polymorphonuclear (PMN) cells’
adherence ability, and absorption ability, measured by
the absorption index and the percentage of absorbing
cells, were determined in the blood samples. Addi-
tionally the killing ability of PMN cells was measured
using: the Nitroblue-Tetrazolium (NBT) reduction
test: spectrophotometric, and cytochemical (sponta-
neous and stimulated), coefficient of the metabolic
activity of granulocytes (spontaneous and stimulated),
and the index of stimulation. The PMN cells’ adher-
ence ability was assessed using a method described by
Lorente et al. (Lorente et al. 1973), while the absorp-
tion ability was determined by Brzuchowska and
Ladosz method with own modifications (Deptuta
1991); it was expressed as absorption index and per-
centage of absorbing cells. The ability to reduce

nitroblue-tetrazolium in PMN cells of peripheral
blood was determined by cytochemical method, using
spontaneous and stimulated test according to Park et
al. (Park et al. 1968), and a spectrophotometric
method described by Raman and Poland (Raman and
Poland 1975). The coefficient of the metabolic activity
of neutrophils was assessed using Grzadzielska
method (Grzadzielska 1976), while stimulation index
was determined according to Lechowski (Lechowski
et al. 1991).

The obtained results were subjected to statistical
analyses by t-Student test with the level of significance
set at p=0.05.

Results

The analysis of changes in the phagocytosis in-
dexes, evoked by three antigen variants (Hartman-
nsdorf, Pv97 and 9905) of the RHD virus showing
differential haemagglutinating properties, revealed
that most of the examined indexes exhibited de-
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Table 2. Chosen parameters of phagocytosis in rabbits infected with non-haemagglutinating antigenic variant Pv97 of RHD virus.

Values of parameters in hours

0 4 8 12 24 36
Z K Z K Z K zZ X Z K Z K
(10) (10) (10) (10) (10) (10) (10) (10) (10) (10) (1) (10)
4020 39.19 31.05 40.26 26.88 46.03* 58.35% 39.01 37.33 43.10 21.53 34.45%
SD+ 4.85 255 3.08 425 490 417 7.60 274 586 298 0.00 321
Absorption index (Lb) X 382 463 3.16 455% 383 4.98% 230 4.67¢ 2.19 441% 190 4.62%
Adsorption SD+ 046 045 025 043 006 048 041 043 030 041 000 0.42
ability % of absorbing cells % 60.75 67.89 5525 70.20 56.50 66.26 39.50 68.70* 36.50 68.09* 38.00 62.25%
(%) SD+ 330 486 171 389 465 391 351 400 300 3.09 000 422
Spectrophotometric % 5.10 4.13 7.00%* 442 633* 499 474* 560 12.41% 495 11.81* 4.91
(10°7) SD+ 111 088 311 077 262 131 166 116 357 075 000 051
' Spontancous (Lb) — 1075 10.11 1250 10.81 10.00 9.93 9.00 981 675 881 6.00 822%
NBT reduction SD+ 096 096 100 1.18 1.63 1.00 0.82 089 096 086 0.00 0.65

Parameters

Adherence ability (%)

test

s . X 21.75 21.11 23.00 20.20 21.00 19.87 20.25 18.85 18.25 18.09 18.00 16.38
Stimulated (L.b.)
SD+ 096 1.78 141 1.72 141 169 050 197 096 216 0.00 0.61
Index of stimulation X 203 207 185 205 213 209 226 1.88 273*% 202 3.00% 2.11
(Lb.) Sh+ 0.14 030 0.14 047 023 033 021 020 026 025 0.00 0.18
X 025 033 029 029 022 027 0.18 028 0.12 025 0.09 0.34*%
- Spontaneous (1.b.)

Coefficient SD+ 0.04 0.06 006 0.07 0.09 0.06 006 008 001 0.06 0.00 0.05

of the metabolic

o . 050 0.63 053 052 046 053 040 053 032 050 026 0.69*%
activity of PMN  Stimulated (Lb.)

SD+ 0.08 0.06 0.09 0.04 015 005 011 005 0.04 0.06 0.0 0.05

Legend: — mean value; SD+ - standard deviation; Z — infected animals, K — control animals; () — number of animals, * — statisti-
cally significant change

creased values, especially in regard to the adherence absorbing cells at 12, 24, and 36 h after infection.
and absorption abilities of the PMN cells, while the Moreover, only infection with the Pv97 non-haema-
latter changes were observed in respect to the killing gglutinating variant of the RHD virus caused changes
abilities of these cells. The changes in chosen immu- in the values of the NBT spectrophotometric test,
nological parameters were noted in the first few hours however, these values were increased 4, 8, 24, and 36
after administration of the RHDV strains (4 and 8h h after infection. With regard to the spontaneous
after infection), and shortly before the animals’ death NBT test, the values dropped at the 24™ h after infec-
(at 24, and 36 h after infection). The results are pres- tion with haemagglutinating variant Hartmannsdorf,
ented in Tables 1-3. and at the 36" h in case of infection with non-haema-

In regard to the adherence abilities of PMN cells, gglutinating antigenic variant Pv9, while at the 4" h of
a decrease was noted at the 8", and 36" hour after the experiment, the Hartmannsdorf RHDV strain
infection with the non-haemagglutinating variants: caused an increase in the NBT test results. The 9905
Pv97 and 9905, and at the 8", and 24" h in case of the variant did not cause any changes in this parameter,
exposure to the haemagglutinating RHDV antigenic however, in case of the stimulated NBT test the 9905
variant — Hartmannsdorf. However, infection with the antigenic variant was the only strain causing de-
non-haemagglutinating variant: Pv97 caused also an creased values 36 h after virus administration. An in-
increase in the PMN cells’ adherence abilities at the creased index of stimulation was characteristic for the
12™ h of the experiment. In case of the absorption infection with the non-haemagglutinating variant:
index the changes were observed only after infection Pv97 after 24, an 36 h of the experiment, while the
with the Pv97 antigenic variant, which evoked a de- remaining two RHDV strains did not show any
crease in values of the parameter measured at 4, 8, 12, changes in this indicator. In case of both versions of
24, and 36 h of the experiment. Additionally, only this the neutrophil metabolic activity test; spontaneous

strain (Pv97) caused a decrease in the percentage of and stimulated, the declined values were observed
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Table 3. Chosen parameters of phagocytosis in rabbits infected with non-haemagglutinating antigenic variant 9905 RHDVa of
RHD virus.

Values of parameters in hours
0 4 8 12 24 36
Z K Z K Z K Z K Z K Z K
(10) (10) (10) (10) (10) (10) (10) (10) (10) (10) (6) (10)
X 33.89 39.19 3433 40.26 37.68 46.03* 30.52 39.01 38.67 43.10 21.34 34.45%
SDt 1.77 255 354 425 4.62 417 451 274 408 298 0.00 3.21
X 394 463 4.03 455 449 498 478 4.67 484 441 520 4.62

Parameters

Adherence ability (%)

Absorption index (Lb.)

Adsorption SD+ 0.10 045 0.10 043 0.15 048 027 043 034 043 0.00 0.42
ability % of absorbing cells X  66.00 67.89 66.80 70.20 65.60 66.26 68.80 68.70 68.00 68.09 68.00 62.25
(%) SD+ 000 486 1.09 389 089 391 109 400 000 3.09 000 422
Spectrophotometric X 432 413 544 442 571 499 474 560 563 495 725 491
9

(10°7) SD+ 087 088 070 077 1.19 131 079 1.16 040 075 000 051
F 1140 1011 11.20 10.81 10.00 9.93 880 981 850 881 800 822

. Spontaneous (1.b.)
NBT reduction SD+ 055 096 0.84 1.18 071 1.00 045 089 0.71 086 0.00 0.65

test

e , F 2240 21.11 22.00 20.20 20.80 19.87 19.00 18.85 19.00 18.09 18.00 16.38*

Stimulated (1.b.)
sD+ 006 1.78 100 172 1.09 1.69 071 197 000 2.16 0.00 0.61
Index of stimulation %  1.96 2.07 248 205 1.09 209 216 188 222 202 230 2.1l
(Lb.) SD+ 010 030 032 047 0.16 033 006 020 020 025 000 0.18
¥ 036 033 027 029 023 027 0.3 028 011 025 010 034

.. Spontaneous (1.b.)
Coefficient SD+ 0.06 0.06 0.04 007 005 006 002 008 001 006 0.00 0.05

of the metabolic

.. 0.71 0.63 059 052 047 053 027 053 025 050 023 0.69
activity of PMN  Stimulated (Lb.)

sb+ 012 0.06 0.07 0.04 0.09 0.05 0.05 0.05 0.01 0.06 0.00 0.05

Legend: X — mean value; SD+ — standard deviation; Z — infected animals, K — control animals; () — number of animals, * — statisti-
cally significant change

only at the 36" hour after infection with the Pv97 Fr-2) (Niedzwiedzka et al. 2008, Tokarz-Deptula
non-haemagglutinating variant, while other strains 2009), Czech (CAMP V-351, CAMP V-561, CAMP
used in this study: 9905, and Hartmannsdorf, did not V-562, CAMP V-558) (Hukowska-Szematowicz 2006,
cause any noticeable changes. Tokarz-Deptuta et al. 2007, NiedZwiedzka et al. 2008)

The mortality rate of rabbits, determined during and Polish SGM (Tokarz-Deptuta 2009), MAL (To-
the course of the experiment, reached 100% at the karz-Deptuta 2009), Kr-1 (Tokarz-Deptuta 2009), K-1
36™ h after infection with the RHDV antigenic (Piekarski 1994), KGM (Tokarz-Deptuta 2009), PD
variants: Hartmannsdorf (haemagglutinating), and (Tokarz-Deptuta 2009), ZD (Tokarz-Deptuta 2009),

Pv97 (non-haemagglutinating), while in case of infec- GSK (Tokarz-Deptuta 2009), as well as one non-hae-

tion with the non-haemagglutinating variant: 9905, magglutinating strain BLA (Tokarz-Deptuta et al.

the mortality amounted to 90% of the population 2007, Tokarz-Deptuta 2009); however none of the

after 36 h. cited strains belong to the antigenic variants of
RHDV.

The observed changes regarding the adherence

Discussion ability of PMN cells included decreased values of this

parameter at the 8", and 24 h after infection with the

In the present study, results regarding the chosen haemagglutinating variant: Hartmannsdorf, or at the

indicators of phagocytosis in rabbits experimentally 8" and 36" h in case of non-haemagglutinating vari-

infected with three antigen variants of the RHD virus: ants: Pv97 and 9905. An increase in the PMN cells’

haemagglutinating Hartmannsdorf, and non-haema- adherence ability was noted at the 12" h after infec-

gglutinating Pv97 and 9905, can be compared with tion with the Pv97 variant. These data can only be

some of the previously described data, which con- compared with the pattern of changes caused by the

cerned 14 haemagglutinating strains: French (Fr-1, PD strain, in which a drop of the PMN cells’ adher-
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ence ability was registered 8, 12, 36, and 56 h after
infection (Tokarz-Deptuta 2009).

Lack of changes in the absorption ability of PMN
cells during the infection with haemagglutinating vari-
ant: Hartmannsdorf, and non-haemagglutinating vari-
ant: 9905 is similar to the results obtained in previous
studies on  haemagglutinating  strains:  Fr-1
(Niedzwiedzka et al. 2008, Tokarz-Deptuta 2009),
Czech CAMP V-561 (Hukowska-Szematowicz 2006)
and Polish: SGM (Tokarz-Deptuta 2009), K-1
(Piekarski 1994), KGM (Tokarz-Deptuta 2009), as
well as  non-haemagglutinating BLA  strain
(Tokarz-Deptuta et al. 2007, Tokarz-Deptuta 2009).
Surprisingly, in case of infection with the non-haema-
gelutinating antigenic variant Pv97 decreased values
of the PMN cells’ absorption ability were noted after
4,8, 12, 24, and 36 h, which is difficult to interpret, as
none of the previous studies regarding RHDYV strains:
French Fr-1, Fr-2 (Tokarz-Deptuta 2009), Czech:
CAMP V-351, CAMP V-561, CAMP V-562, CAMP
V-558 (Hukowska-Szematowicz 2006) or Polish:
SGM, MAL, Kr-1, K-1, KGM, BLA, PD (Tokarz-De-
ptuta 2009) described such changes.

Meanwhile, the lack of changes in the percentage
of absorbing cells, which was observed during the
course of infection with haemagglutinating antigenic
variant Hartmannsdorf and non-haemagglutinating
variant 9905 is in agreement with observations con-
cerning other haemagglutinating RHDV strains:
French Fr-1 and Fr-2 (Tokarz-Deptuta 2009), Polish
Kr-1 and PD (Tokarz-Deptuta 2009), as well as the
Polish non-haemagglutinating strain of RHD virus:
BLA (Tokarz-Deptuta et al. 2007, Tokarz-Deptula
2009). However, the decreased values of this par-
ameter found at the 12, 24, an 36 h after infection
with the non-haemagglutinating variant Pv97, does
not confirm any of the previously described investiga-
tions.

In the present study, no changes have been ob-
served in the values of the spectrophotometric NBT
test, in rabbits infected with the haemagglutinating
variant Hartmannsdorf or non-haemagglutinating
variant 9905. This is in agreement with data concern-
ing the Czech haemagglutinating strain CAMP V-558
(Hukowska-Szematowicz 2006). An increased level of
this indicator was observed 4, 8, 24, 36 h after infec-
tion with the non-haemagglutinating variant Pv97,
which partially resembles the results obtained in the
study concerning the haemagglutinating French strain
Fr-1, where the increase was noted at the 4, 8, 12, 24,
48, 52 h of the experiment (Tokarz-Deptuta 2009). In
case of the spontaneous NBT test, the decline in
values was observed at the 24" hour after infection
with the haemagglutinating variant: Hartmannsdorf,
and 36 h after administration of the Pv97 non-haema-

gglutinating variant of the RHD virus. These results
were partially similar to those obtained during the
course of infection with Polish haemagglutinating
strains: Kr-1 (36 h) and PD (4,24 h) (Tokarz-Deptula
2009). Moreover, the increase in this parameter meas-
ured at the 4™ h after infection with the haema-
gglutinating variant Hartmannsdorf is identical with
that concerning another haemagglutinating strain: the
Czech CAMP V-351 (Hukowska-Szematowicz 2006).
In case of haemagglutinating variant Hartmannsdorf,
and non-haemagglutinating variant Pv97 no changes
have also been observed in regard to the stimulated
NBT test, which confirms the previous studies con-
cerning the haemagglutinating strains: Czech CAMP
V-561 (Hukowska-Szematowicz 2006), and Polish
SGM, MAL, and PD (Tokarz-Deptuta 2009). How-
ever, the non-haemagglutinating RHDV antigenic
variant 9905 caused an increase in the value of this
parameter 36 hour after infection, which has never
been reported previously. The analysis of data con-
cerning the stimulation index, showed that the lack of
changes observed after infection with the haema-
gglutinating variant Hartmannsdorf, as well as the
non-haemagglutinating variant 9905 is in agreement
with the results concerning the haemagglutinating
strains: Czech CAMP V-562 (Hukowska-Szematowicz
2006) and Polish PD (Tokarz-Deptuta 2009), while
the increased values of this index, obtained in the
present experiment at the 24", and 36™ h after infec-
tion with the non-haemagglutinating variant Pv97,
closely resemble the results obtained after infection
with the Czech haemagglutinating strain CAMP
V-351 (12,24,36 h) (Hukowska-Szematowicz 2006).

In terms of the spontaneous, or stimulated test for
metabolic activity of neutrophils, no changes were ob-
served after infection with the Hartmannsdorf haema-
gglutinating variant, or 9905 non-haemagglutinating
variant of the RHD virus, which confirms the previous
observations concerning the infection with the haema-
gglutinating French strain Fr-1 (Tokarz-Deptuta
2009). The decrease in both parameters was found 36
h after infection with the non-haemagglutinating vari-
ant Pv97, which is partially in agreement with the
changes observed during the course of infection with
the Czech haemagglutinating strain CAMP V-561 of
the RHD virus (Hukowska-Szematowicz 2006).

The last parameter, which was analysed during
this study was the mortality of the rabbits infected
with the examined RHDV antigenic variants (Har-
tmannsdorf, Pv97, 9905). The mortality rate was be-
tween 90-100% 36h after infection, which reflects the
previous observations (Capucci et al. 1998, Schir-
rmeier et al. 1999, Grazioli et al. 2000), showing that
the RHDV antigenic variants, originating from Italy
and Germany, cause the same mortality rate. It should
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be noted, that in the group of previously analysed hae-
magglutinating strains of the RHD virus the mortality
varied between 25 and 100% (Piekarski 1994,
Hukowska-Szematowicz 2006, Tokarz-Deptula et al.
2007, Niedzwiedzka et al. 2008, Tokarz-Deptuta
2009), while in case of the described non-haema-
gglutinating strain: BLA it reached 60% (Tokarz-De-
ptuta 2009).

The present study, concerning chosen indicators
of the phagocytosis process — element of natural im-
munity, in rabbits infected with RHDV antigenic vari-
ants: haemagglutinating Hartmannsdorf, or non-hae-
magglutinating variants: Pv97 and 9905, has revealed
that the strains examined show differences between
each other in respect to the chosen immunological
parameters, and also differ from the RHDV haema-
gglutinating, and non-haemagglutinating strains which
are not classified as antigenic variants. The non-hae-
magglutinating variant: Pv97 caused 5-6 fold more
changes in the parameters examined (mostly decreas-
ing the measured indexes) in comparison to the hae-
magglutinating variant Hartmannsdorf, and non-hae-
magglutinating variant 9905, proving the immunologi-
cal dissimilarities among the antigenic variants of the
RHD virus. The RHDV antigenic variants examined,
caused a decrease in most of the chosen indicators of
phagocytosis, while the other strains of the virus, not
classified as the antigenic variants, increase these im-
munological parameters, proving the difference be-
tween the existing strains of RHD virus. Moreover,
the time in which the changes occurred was shorter
for the antigenic variants of RHDV. Additionally, the
previous studies on RHDYV strains, not considered as
antigenic variants, revealed changes mainly in regard
to the spectrophotometric NBT test, whereas in case
of the antigenic variants, the changes concerned main-
ly the adherence, and absorption abilities of the PMN
cells, that constitute the first stages of phagocytosis. It
should also be noted, that the mortality rate after in-
fection with all three RHDV antigenic variants (Pv97,
9905 and Hartmannsdorf) reached 90 — 100%, which
confirms the high pathogenicity of these strains, char-
acteristic for the defined antigen variants (Capucci et
al. 1998).

Therefore it can be concluded, that the differen-
tial immunological picture obtained in the course of
the present study on the antigenic variants of RHD
virus, proves their immunological diversity, which was
not included in the definition of antigenic variants in-
troduced by Capucci and co-workers (Capucci et al.
1998). The authors based their definition of antigenic
variants only on one property of the antigens — the
antigenicity. In the present study, the high mortality
of rabbits infected with the RHDV antigenic variants
confirms the fact, that the high pathogenecity belongs

to the specific properties of antigenic variants, which
is in agreement with the hypotheses stated by other
authors (Capucci et al. 1998, Schirrmeier et al. 1999,
Grazioli et al. 2000).
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