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CUTANEOUS AND BLOOD LEUCOCYTE RESPONSE OF
PIGEONS TO LARVAL ARGAS POLONICUS FEEDING
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Abstract. Dynamics of granular leucocyte response in peripheral blood of naive and sensitized pigeons

infested with drgas polonicus larvae was only slightly dissimilar. In both cases & marked increase

infestation, by an increased eosinophil count at 48 hours and basophil counts at 72 and 96 hours
post-infestation. In primary hosts lesions were characterized by & mild increase of heterophil count
later than 48 hours post-infestation and by slight eosinophil accumulations at 24 and 48 hours post-
tick attachment, as well as basophil accumulation as late as 96 hours post-infestation. Cutaneous
lesions of sensitized hosts were accompanied by apparent inflammatory changes which were mild
and sometimes missing in primary hosts. Cytotoxic and degenerative altcrations of basophils and
other granulocytes were observed as well as vesiculation of secretory granules of basophils. Cutaneous
response of sensitized hosts to larval 4. polonicus feeding can be charactorized as a cutaneous baso-
phil hypersensitivity.

Acquired resistance to tick feeding was demonstrated and widely studied in mamma-
lian hosts (rabbits, guinea pigs, murine rodents and cattle) after their infestation with
ixodid ticks attached to host for several days. Until recently, however, no convinecing
proofs have been presented that short-term feeding of nymphs and adults or a few
days’ feeding of larvae of argasid ticks suffice to provoke host resistance (Brown
1985, Allen 1987). Despite the fact that Brossard et al. (1981) and Centurier
et al. (1981) demonstrated the presence of antibodies to salivary gland antigen of
Ornithodoros moubata in the serum of scensitized rabbits, they observed only a wenk
adverse effect on the tick biology. Neither the results of the pioneer work of Trager
(1940) who studied the development of immune resistance in guinea pigs exposed
to larval Ornithodoros venezuelensis feeding and in chickens exposed to larval, nymphal
and adult Argas persicus feeding, proved any acquired immune resistance of these
hosts to argasid ticks.

After revcated feeding of Argas polonicus larvae on pigeons we succeeded in de-
monstrating that pigeons sensitized by five consecutive infestations acquire the ability
to reject 90—95 9, of larvae (Dusbébek and Skérkové-Spakové 1988) and we
therefore decided to study acquired resistance of sensitized pigeons on cellular and
tissue level. We were moreover inspired by the studies of McLaren et al. (1983b)
and Brown et al. (1983b), drawing attention to some differences in terms of cellular
composition and sequence of both the cutancous and blood leucocyte involvement
between hosts infested with ixodid and argasid ticks.
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MATERIALS AND METHODS

Pigeons supplied by brecders and urban feral pigeons captured beyond the area of distribution
of the tick species studied were used as hosts. Prior to the experiment four pigeons were sensitized
by five consecutive infestations with 100—200 larval ticks at 14 day intervals, four pigeons were
used for primary infestation and two as uninfested control. Larval Argas (Argas) polonicus Siuda,
Hoogstraal, Clifford et Wassef, 1979 ticks from colonies maintained at the Institute of Parasitology,
Czechoslovak Academy of Sciences, originated from Czechoslovakia and Poland, were bred and fed
as described previously (Dusbédbek 1985, Dusbédbek and Rosicky 1976).

Leucoeyte counts in the peripheral blood were made ir samples collected from brachial vena in
100 large squarcs of Biirker chamber using differential staining with Brilliant Cresyl Blue after
Prochézka and Skrobadk (1965). The per cent representation of individual blood elements was
determined on blood smears stained with Giemsa and May-Griinwald solution and numerically
expressed by conversion from total count of leucocytes in the peripheral blood.

Biopsy samples of the skin, locally anesthetized with Mesocain (Lééiva Praha). were excised to-
gether with the attached larval ticks at intervals 24, 48, 72 and 96 hours post-infestation. The site
of excision was treated with gelatine spongeous hemostypticum Gelaspon (VEB Anker Werk Ru-
dolfstadt, GDR). Samples for histological sections were fixed by Carnoy’s and Helly’s fixative,
transferred to Paraplast and cut in series. Sections 5—8 wm thick were stained with Wolbach-Giemsa
solution, hematoxylin-eosin, trichrome and according to Van Gieson (Putt 1972). Semi-thin Durco-
pan sections 1 um thick were stained with May-Griinwald stain and additionally with Giomsa in
a special procedure (Skdrkova-Spakov4, in litt.).

Samples of ultra-thin sections were fixed with 4%, glutaraldehyde in cacodylate buffer (pH 7.2)
for two hours at 4 °C or with 4 9, solution of paraformaldehyde in phosphate buffer (pH 7.2—7.4)
after Sorensen, post-fixed with 19 OsQ,, transferred to Durcopan and cut on ultramicrotome LKB
8800 Ultratome III. The scetions were contrasted for 45 minutes with 209, uranylacctate and Rey-
nolds’ solution of lead acectate, or for 20 min. with 0.02- -0.04 g lead citrate in 20 ml H,0 and 0.2 ml
10 N NaOH and examined under transmission electron microscope Philips EM 420 and JEM 100B.

Our quantitative study of granular leucocytes in the host skin was performed under light micro-
scope on histological sections in 25 50 square areas each measuring 0.01 mm? in close proximity
to the tick hypostome at the dividing line between dermis and epidermis in pars papillaris and sub-
papillaris.

The counts of basophil, eosinophil and heterophil granulocytes in cuticular lesion obtained at
different time points were compared by means of one-way analysis of variance. The conclusive
evidence of differences in time was tested by Duncan test, the differences in variance between
primary and scnsitized hosts by F-test. The comparison of mean counts of granulocytes in the
peripheral blood was made by means of Student’s t-test. The mathematical-statistical analysis was
performed on Hewlett—Packard 9845 A computer.

RESULTS

A.BLOOD LEUCOCYTE RESPONSE

Leucocyte levels in the peripheral blood were variable in individual experimental
pigeons and throughout the experiment ranged from 4,000 to 25,000 in control pigeons,
from 4,000 to 34,000 in primary infested pigeons and from 6,000 to 21,000 in pigeons
after sixth infestation. While in primary hosts a marked increase in the mean count
of blood leucocytes appeared at 6 hours post-infestation, in sensitized pigeons this
increase was not so marked (Table 1). Levels of leucocytes in the peripheral blood
of control pigeons had a generally subsiding tendency in the course of the whole
experiment. A similar situation became evident in the varying levels of heterophil
and eosinophil granulocytes, where their levels increased at 6 hours of experiment
twice as high as the initial levels in naive and sensitized hosts, while in control pi-
geons more than twice their decreased numbers were recorded.

Although the increasc of these granulocyte levels was very well pronounced in both
groups of experimental pigeons, it was statistically significant (P < 0.05) due to
considerable dispersion only in the case of eosinophils in primary hosts (Fig. 1),
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Fig. 1. Variation of heterophil (He), basophi i i i i
. ‘ [ , phil (Ba) and eosinophil (Eo) counts in the peripheral bl
of pigeons during the first and sixth infestations with Argas polonicus larvae and of unigfege; f:ac;ntrz(l):

In sensitized pigeons there was another mild increase of the levels of eosinophil
granulocytes at 72 and 96 hours post-infestation, which was not observed in primary
hosts. In' the dynamies of basophils there was a slight difference between the naive
gnd sensitized pigeons. While in primary hosts, after a mild increase at 6 hours post-
infestation, another marked increase of levels of these elements was observed as late
as _96 hours post-infestation, in sensitized pigeons the increased basophil levels became
e_VIde'nt as early as 48 hours post-infestation. In control uninfested pigeons this varia-
tion in numbers of granulocytes was not manifest and mean basophil counts had
a generally subsiding tendency throughout the experiment (Fig. 1)
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B.CUTANEOUS LEUCOCYTE RESPONSE

Dynamics of the granulocyte occurrence in the skin at the. feeding gite of larval
A. polonicus in primary and sensitized pigeons showed great dliﬁ”e.rences in the course
of experiment (Table 2). In primary infested pigeons the statistically s1g'mﬁca,nt;. in-
creased levels of eosinophils (P < 0.01) were found at 24 and 48 hours post-lgfestatlon,
those of heterophils at 48—96 hours post-infesbatio'n fa,nd .those of ba-S(')phlls. as late
as 96 hours post-infestation. In sensitized pigeons similar increased eosinophil leve_ls
became manifest at 24—48 hours post-infestation, but the levels of h(?terophlls
increased within the first 24 hours of the experiment and those of basophils soared
at 72 and 96 hours post-infestation. The determined lgv‘els of polymorphgnuclgar
granulocytes were significantly higher (P < 0.01) in sensitized pigeons than in naive
hosts. The cutaneous response in sensitized pigeons was consequently earlier and
significantly higher than in primary infested hosts.

itati i he first and sixth infestation
Table 2. Quantitation of cutaneous cellular response of pigeons to t
b; Argastoltmicus larvae in 0.01 mm? area around the site of tick attachment (Mean + S. E.M.)

o Primary host
Hours Basophils Eosinophils Heterophils
0.20
24 0.41 + 0.09 4.05 + 0.37 1.32 £+
48 0.08 + 0.06 4.12 + 0.61 6.12 + 1.04
72 0.40 + 0.15 1.92 + 0.47 5.00 4+ 1.13
96 1.00 + 0.20 1.75 4+ 0.27 4.35 4 0.48
Sensitized host

| 24

24 3.67 + 0.39 2.83 4 0.21 14.10 + 1.
48 0.563 + 0.16 6.47 + 0.83 1.70 £ 0.38
72 18.30 4 1.69 0.90 + 0.26 1.00 4- 0.36
96 20.08 L 1.87 0.32 + 0.13 1.20 4 0.33

C. HISTOPATHOLOGICAL EVALUATION OF CUTANEOUS LESIONS

The general histopathological picture of a cutaneous lesion at the tick feeding site
was distinctly different in primary and sensitized hosts _(Pl. I., Figs. 1 apd 2). _In
primary infested hosts no inflammatory reaction and dl.scermble necrosis at tick
feeding sites were observed within 24 hours post-infestation. The cellular 1nﬁltrgte
was not defined and consisted mostly of erythrocytes and monpnuclear_cells, with
a prominent level of heterophil granulocytes, presence of eosinophils and Wlt_h occasio-
nal basophils (Pl II, Fig. 1). In pars papillaris cori there were mast cg]ls with hyper-
trophied cytoplasm releasing granules. After 48 hours post-infestation a yveak in-
flammatory reaction began to appear. Mast cells penetrated the cellular infiltrate
and in the vicinity to the tick’s hypostome they degranulated. D(_egram.xl.ated mast
cells were also observed in pars papillaris. Numerous extracellular eosinophilic grgnules
were present in the vicinity to hypostome. At the next stage of the experiment,
at 72 hours post-infestation, the inflammatory reaction was still weak and sometimes
missing. Lymphocytes and erythrocytes in the infiltrate were prevalent, which fact
was an evidence of an active phase of tick bloodsucking. As for granulocytes, hetero-
phils predominated, while eosinophils and basophils were scarcely represented (Pl. I,
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Fig. 2; PL. III, Fig. 1). As late as 96 hours post-infestation symptoms of hyperemia
and edematous swelling of skin were visible. The inflammatory reaction, however,
was sometimes missing, in some cases it was prominent, with the necrotic lesion covered
with a dense mixed inflammatory infiltrate, where lymphocytes were prevalent. Mast
cells were present in the infiltrate. A disintegration of granulocytes and extracellular
release of granules were recorded. Numerous mononuclear cells were present, while
basophils and cells resembling plasmocytes were sporadic (Pl. III, Fig. 2).

Within the first 24 hours post-infestation hyperkeratosis was seen in sensitized
hosts as well as a considerable activation and proliferation of the young connective
tissue in subepidermal layers, inflammatory edema and abundant inflammatory
infilirates with local eosinophilia. In adjacent blood vessels there were symptoms of
arteriitis with obstruction of vascular lumens. The cell infiltrate contained basophils,
heterophils and eosinophils, many extravasal erythrocytes and also present were
macrophages and plasmocytes with secretory vacuoles (Pl. II, Fig. 3). Mast cells
appeared in the cellular infiltrate adjacent to hypostome in degranulated form (Pl. VI,
Fig. 1). Granular leucocytes adjacent to the inserted hypostome released granules
extracellularly (Pl II, Fig. 3). The onset of necrobiosis and tissue necrosis appeared
at 48 hours post-infestation. The massive cellular infiltrate consisted of erythrocytes,
mononuclear cells and of many disintegrating granulocytes, which, however, always
remained intact in blood vessels and in their vicinity. In macrophages phagocytosis
of free granules and cellular remainder was observed in cellular infiltrate. At the next
stage of experiment, at 72 hours post- tick attachment the inflammatory reaction was
very well defined and penetrated the skeletal muscles. The necrotic changes around
the tick hypostome projected deep into corium. The massive cellular infiltrate con-
sisted of mononuclear cells and granulocytes, and also discernible were the decreased
numbers of erythrocytes, indicating a low bloodsucking activity of the ticks at this
phase of feeding. Around the hypostome and debris of necrotic cells (Pl. II, Fig. 4)
the cellular infiltrate was penetrated and surrounded by many free, mainly basophil
granules (Pl IIT, Fig. 4), followed up by a layer of disintegrating as well as intact
granulocytes, primarily basophils. The presence of plasmocytes was also recorded.
After 92 hours post-infestation the zone of necrotic tissue adjacent to the hypostome
was penetrated by abundant nuclear detritus and at the periphery of the necrotic
tissue there was a trace of a pyogenic rim. The inflammatory process penetrated in
some places the skeletal muscles which became dystrophic and destroyed by changes
characteristic of obscure swelling, lumpiness and Zenker’s necrosis. Within the range
of the inflammatory infiltrate many vascular changes were seen, characterized by
traces of vasculitis, activation of the intima and hypertrophy of the medium. The
cellular infiltrate contained mononuclear cells with a high level of disintegrating
granulocytes, mainly basophils, and with a large number of free granules. Intact
granulocytes occurred only in blood vessels and around them (Pl III, Fig. 3). Mast
cells continued to penetrate the infiltrate and degranulated.

D. ELECTRON MICROSCOPY OBSERVATIONS

In primary hosts the most granular leucocytes remained unchanged 24 hours
post-infestation. Some basophil granulocytes, however, were slightly damaged, their
cytoplasm was vesiculated and lost its usual homogeneity (Pl. IV, Fig. 1). The cyto-
plasmic membrane was destroyed in them with subsequent cell disintegration and
extracellular release of granules. A similar destruction could be also observed in
eosinophil and heterophil polymorphonuclear cells (P1. IV, Fig. 2). Macrophages with
a lobular nucleus and cytoplasmic phagocytic processes and pPhagosomes were seen.
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Degranulated mast cells with a destroyed cytoplasmic membrane (PL. IV, Fig. 3)
and fibrocytes were detected. Less discernible haloes were seen round some free
granules. Within 48 hours post-infestation, in the cytoplasm of basophil leucocytes
observed were granules surrounded by thin haloes and membrane fragments suppres-
sing the cellular nucleus (Pl. IV, Fig. 4) and membraneous vesicle-like formations
which had apparently originated due to the release of granules. At 96 hours post-
infestation most granulocytes showed distinctly degraded cytoplasm with vacant
defined vesicles, apparently due to extracellular excretory degranulation (Pl. IV,
Fig. 6).

In sensitized hosts only a minor number of granulocytes remained with little change
within 24 hours post-infestation (Pl. 1V, Fig. 5; Pl. V, Fig. 1). In the majority of
basophil granulocytes a marked degeneration of cytoplasm was recognized with
vesicles filled with a dense material and membrane-free granules or granules surrounded
by membraneous remains (Pl. V, Fig. 2). Some granules were surrounded with less
discernible haloes (Pl. V, Fig. 3). Frequent was the disintegration of cytoplasm with
the extracellular liberation of granules (Pl. V, Fig. 4). The elongated shape of some
basophils was an evidence of their active tissue motion (Pl. V, Fig. 5). Eosinophil
elements with granules with electrodense one-axis crystals and some heterophils
were also subject to destruction of cytoplasm and cellular disintegration with the
release of granules. Macrophages were activated with a very dense cytoplasm con-
taining phagosomes and possessing cytoplasmic processes (Pl. V, Fig. 6). Mast cells
with the preserved cytoplasmic membrane and cytoplasm penetrated by numerous
vesicles, apparently due to secretory degranulation, were active (Pl. VI, Fig. 1).
At 48 hours post-infestation the destruction of cytoplasm with extracellular release
of granules and nuclear disintegration in basophils and eosinophils was very frequent
(Pl VI, Fig. 3). Many free granules had indistinguishable rims with the remainder
of membranes. Prominent was an intensive formation of vesicles in the cytoplasm
of mast cells and above all, the destruction of their cytoplasmic membrane (Pl VI,
Fig. 5). At 72 hours post-infestation vesicles were formed in the secretory granules
of basophils, with a dense content (Pl. VI, Fig. 2). Heterophil granulocytes exhibited
strongly vesiculated, damaged cytoplasm (Pl. VI, Fig. 4). An intensive vesiculation
and disintegration of degranulated mast cells was seen, as well as phagocytosis of
cellular remains (PL. VI, Fig. 6). Abundant occurrence of free basophil, heterophil and
eosinophil granules was typical.

DISCUSSION

A great variability in the count of leucocyte elements in the peripheral blood of
pigeons is common knowledge, as well as the variation in the occurrence of individual
cell types (Schermer 1958, Lukas and Jamroz 1961). The total leucocyte count
in 1 mm3 of peripheral blood of healthy adult pigeons varies from 10,000 to 30,000
(average 15,000), the occurrence of heterophils from 0 to 66 9, of eosinophils and
basophils fron 0 to 5 9, etec. From this aspect it is necessary to evaluate the absolute
counts of individual blood elements in our experimental pigeons and to trace the
relative changes in their numbers and the tendencies within experimental groups.

Our study of blood cell response in pigeons parasitized by larval Argas polonicus
ticks demonstrated only a little difference in the kinetics of heterophil and eosinophil
granulocytes in naive and sensitized hosts, in which a steep increase of their levels
was noted within 6 hours post-infestation. However, in sensitized hosts there was
another slight increase of eosinophil .count at 72 and 96 hours post-infestation.
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A significant difference was recorded in the kinetics of blood basophils where the
slight increase in their levels at 6 hours post-infestation in sensitized hosts was followed
by a prominent rise of their levels in the circulating blood at 48 hours post-infestation
again, while in primary hosts it was as late as 96 hours post-infestation. Similar results
were published by Brown et al. (1983b) and Johnston and Brown (1985) who
demonstrated a significant increase of blood basophil levels in sensitized guinea pigs
after larval and adult feeding of Ornithodoros tartakovskyi and O. parkeri as early
as on the first or second day post-infestation, while in primary hosts they detected
this increase on the second up to the fourth day post-infestation. Brown et al.
(1983b) who also studied Rhipicephalus appendiculatus nymphs, detected an earlier
basophilia (at day 3 post-infestation) in primary hosts, while in sensitized hosts the
blood basophilia appeared at day 4 post-infestation. In sensitized hosts, on the other
hand, they observed diphasic blood eosinophil response with the first peak at day 2
and 3 post-infestation. In primary hosts the second rise of eosinophil count in the
peripheral blood up to day 4 of experiment was not recorded.

The kinetics of cutaneous leucocyte response, in comparison with the blood leuco-
cyte response, was a little delayed and differed markedly in primary and sensitized
hosts. An increase of heterophil levels in the tick feeding site was noted in sensitized
hosts as early as 24 hours post-infestation, in primary hosts as late as 48 hours post-
infestation. An increased number of eosinophil granulocytes was found in lesions of
sensitized hosts at 48 hours, in primary hosts at 24—48 hours post-infestation. A dra-
matic rise of basophil leucocyte levels was observed in sensitized hosts at day 3 post-
infestation, in primary hosts there was a slight increase in their levels as late as day 4
post-infestation. Similar kinetics of granular leucocytes in the skin, with a prominent
rise of basophil levels as late as at days 2—b5 post-infestation was recorded by Brossard
and Fivaz (1982) and Brown et al. (1983a, 1984) during the larval feeding of Izodes
ricinus on sensitized rabbits and of Rhipicephalus appendiculatus and Izodes holocyclus
on sensitized guinea pigs. But Brown and Knapp (1981) recorded the basophil
accumulation in the feeding site of larval Amblyomma americanum in sensitized
guinea pigs much sooner, within 12 hours post-infestation. Likewise McLaren et al.
(1983b) and Johnston and Brown (1985) reported an early cutaneous accumulation
of basophils in sensitized hosts (24 hours post-infestation) while studying the feeding
of nymphal and adult Ornithodoros tartakovsky: and O. parkeri in sensitized guinea
pigs. In Gill’s (1986) opinion variations among the different tick-host systems might
suggest that the intensity of the basophil response is also dependent upon the species
of the tick and host involved. However, different antigenic potency of the products
of salivary glands of individual tick stages and different tick populations should be
also taken into consideration here (Dusbabek and Skarkova-Spakova 1988).

Allen (1973) characterized the response of sensitized guinea pigs to the Dermacentor
andersont feeding as the cutaneous basophil hypersensitivity reaction and Askenase
and Worms (1979) demonstrated this type of hypersensitivity in the same host after
feeding of argasid ticks. This type of delayed hypersensitivity reaction reminiscent
of Jones-Mote reaction is apparently characteristic of reactions to the feeding of most
hematophagous arthropods (Brown 1985). The results of our histological studies also
indicate the occurrence of this type of hypersensitivity in pigeons sensitized by expo-
sure to larval Argas polonicus.

Electran microscopy studies of the lesions in primary and sensitized hosts showed
similar results as presented by McLaren et al. (1983b) in guinea pigs exposed to
Orniathodoros tartakovsky: nymphs and adults. In our experiments especially notable
was an early degranulation of mast cells at the initial phase of larval feeding which
supports the conclusion of Kishimoto et al. (1986) that the granules of mast cells
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may have a factor to gather basophils into cutaneous basophil hypersensitivity skin
reaction site. Also prominent was the destruction of cellular membranes and cyto-
plasm of polymorphonuclear cells, primarily of basophil granulocytes, accompanied
by the extracellular liberation of membrane-free granules or with less discernible haloes
reminiscent of cytotoxic or degenerative alteration indicating the toxic effect of the
products of salivary glands (toxins and enzymes) of argasid ticks. This toxic effect
of the tick saliva on the host cells seems to be characteristic of argasid ticks (Argasidae)
and likewise was observed in guinea pigs after their exposure to nymphs and adults
of Ornithodoros tartakovsky:, but not to such an extent after their exposure to ixodid
ticks, where the anaphylactic type of basophil degranulation predominated (Mec-
Laren et al. 1983a, b). At the next stage of our experiment, at 72 hours post-in-
festation, also observed was a prominent formation of dense vesicles inside basophil
granules of granular leucocytes of the sensitized host, without any distinguishable
halo, similar to those observed by Gill (1986 — Fig. 3B) in the skin of Bos taurus
at a female Hyalomma anatolicum anatolicum feeding site, 24 hours after tertiary
attachment. This vesiculation of granules resembles that occurred during the vesicular
transport of eosinophil peroxidase by granulocytes from the extracellular fluid and its
concentration within cytoplasmic granules, as described by Dvorak et al. (1985).
While the destruction of granulocytes may be connected with the pathogenic effect
of enzymes and toxins comprised in the tick saliva (McLaren et al. 1983b), the forma-
tion of cytoplasmic vesicles and release of membrane-free granules by granulocytes
may depend on the interaction between the salivary gland antigen of the argasid
ticks and specific homocytotropic antibody bound to the surface of basophils and mast
cells (Gill 1986). The vesiculation of basophil granules of granulocytes may be con-
nected with vesicular transport of tick enzymes and toxins trough cytoplasm and its
concentration within granules (cf. Dvorak et al. 1985).

Moreover, characteristic is the prominent reduction in numbers of erythrocytes
from the cellular infiltrate of sensitized hosts at 72 hours post-infestation, indicating
a low activity of tick feeding at this stage of our experiment. This is in correlation
with the reduction of the feeding time and with the decreasing weight of the engorged
Argas polonicus larvae, with gradual host sensitization as demonstrated previously
(Dusbabek and Skarkova-Spakova 1988).
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JEMKOUUTAPHAA PEAKIUA KOMU U KPOBU I'OJIVBEW HA
KOPMJEHUE HA HUX JIMMUHOK KJEIMA ARGAS POLONICUS

®. [ycbabex, B. lkaprosa-llnaxkosa, . Burosen u . lllTepGa

Pesome. [[mnavMuka rpaHyJONHTAPHBIX JIeHKOLUTOB B nepudepudeckoit kpoBu HeoOpaloTaH-
HBIX M AKTHBU3MPOBAHHBIX K YUYBCTBUTENHHOCTH TOJY0eH, ITOPAKeHHBIX JIMYMHKAMM Kiellad
Argas polonicus He ojuHaKkoBa. B ofomx ciyuasx HaGmiopanm SHAYATENLHOE MOBHINICHHE
4Acsia TeTepodnIOB M 303MHO(HUIIOB ¥ JHMIIL HeGONbIIOe MOBHINEHWe umcIa 6a30(uios depes
6 wacoB mocle saniemeremMA. Y HeOOPAaGOTAHHEIX X03A€B 9HCII0 0a30HMIIOB IOBLICHIOCH
onATe 4epe3 96 yacoB mocie 3aKiIElIeBeHUS, HO Y AKTHBH3HPOBAHHBIX K YyBCTBHTEIHHOCTH
ronyGeil yxe uepes 48 uacoB mOCNIe 3aKICIEBEHHMA M CONPOBOMIAIOCH MOBHUNEHWEM 9YHAC]IA
203uHOQUII0B vepes 72 u 96 wacoB nocie 3aiemeBeHMA. KOMKHYIO DPeakIHi0 AKTABH3HPO-
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' BAHHBIX K YYBCTBHUTE.TIBHOCTH XO03A¢B B MeCTe YKYyca XJeilna XapaKkTepnA3oBad BobIoe

CKOWIIeHMe retepoduiiop 4epes 24 wacoB moc/le 3aK/eNMeBeHMsd, NOBEIMEHHOE YACIO J03HHO-
¢usios wepes 48 wacoB u Gasodmiuos depes 72 u 96 yacoB moclie 3aKJIEEBEHAA. Y BHEPBEIE
NOPaKEHHBIX X03feB OTVINYMTENLHBIM IIPH3HAKOM JIA HOBPEKIeHHH SIBIAIOCH claGoe MOBBL-
IUeRMEe YHCJIa reTepoQHIOB TOJBKO 4eped 48 4JacoB Hocie 3aKJenieBeHUA ¥ HeGOJIBINOe CKOI-
Yenne 303MHOPUIOB vepes 24 u 48 wacoB u 6a3ouNoB NAME weped 96 wacoB Mocie 3aKIe-
meBennA. [loBpexyIeEns KOMA AKTHBA3MPOBAHHLIX K YYBCTBHTEJNLHOCTH XO035€B CONPOBOM-
JaNUCh  BBIPASUTENbHBIME  BOCIAJHMTEIbHHIMH H3MEHEHHAMN, KOTOpsle Onwtn HeGoanuiue
4 WHOTAA OTCYTCTBOBAJIM Y BIEPBHIC NODKeHHLIX Xo03feB. Halaopadd IETOTOKCHYECKOE
A [iereHepaTHBHOE M3MeHeHMs 0a30(M/IOB M [APYTHX rDaHYJIONUTOB M BEe3WKY.IALMIO CEKpe-
TOPHHWX IpaHyy 0a30(MABHBIX PAHY:IOMMTOB. Peakmaa KOKH aKTHBU3MPOBAHHBIX K 4YBCTBHA-
TeJIPHOCTH X03feB HA KOPMJIeHMe Ha HAX JMYMHOK A. polonicus nNMCeT XapawTep KOMKHON

6a30QHILHOM CBePXUYyBCTBUTEILHOCTH.
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Figs. 1—4. Pigeon skin section at the feeding site of Argas polonicus larvae. Fig. 1. Primary host
24 howrs post-infestation. Blood vessel with erythrocytes, cellular infiltrate with dominant hetero-
phils (x 630). Fig. 2. Primary host 72 hours post-infestation. Cellular infiltrate, discernible tick

Figs. 1 2. General situation seen in histological section of pigeon skin at the feading ai

I ; i L etion re 3] g site of Adrgas : f LS SR : .infe i i it.

;Lm‘-z;mms '!a}:iau 5?16 hloull;sf_poat-mfosmthn. bxt«mswe_ mﬂ_]t.ratn and marked necrosis in sensitized E?rﬁg‘ieii]go()ﬁ&')3;::%?:::12211?:: Ziﬂl;?::s i(gﬁé}Ltliiiﬁl)nil} ;,5]3;‘“;?{‘3? ]‘-il:]?si‘é?:ﬂ:i ‘I‘:L:;

)(D?{] g;:e vigible, Fig, 1. Primary host (Trichrome, X 85). Fig. 2. Sensitized host (Hematoxylin-eosin, 72 hours post-infestation. Destroyed fatty tifﬂrue (a), necrosis (b), bloud\vusaél w!:"l-:h .r.*rythmcyt.es (c),
impression of tick hypostome (d) (< 180). Figs. 1, 3 and 4 semi-thin sections, May—Griinwald,

Giemsas—Romanowski, Fig. 2 histological section, Wohlbach—Giemsa.
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Figs. 1 4. Cellular infiltrate in pigeon skin at the feeding site of Argas polonicus larvae. Fig. 1.
Primary host 72 hours post-infestation. Infiltrate consisting mostly of erythrocytes and heterophil
leucocytes (% 700). Fig. 2. Primary host 96 hours post-infestation. Blood vessel with erythrocytes
and basophil granulocytes (arrow) (< 725). Fig. 3. Sensitized host 98 hours post-infestation. Intact
granulocytes in vascular lumen and its surroundings. Basophils (arrow) and heterophils (2 600)
Fig. 4. Sensitized host 96 hours post-infestation. Disintegrating infiltrate celle, numerous free basophil
granules (arrow), basophils and heterophils (arrow) (x 780). (Semi-thin sections, May—Griinwald,

Giemsa—Romanowski).
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Figs. 1—4. Pigeon skin at the feeding site of Argus polonicus larvae. Fig. 1. Primary host 24 hours
post-infestation. Basophil (B) and heterophil granulocytes (H), other infiltrate cells and collagenic
fibres (¢ 1 200). Fig. 2. Primary host 24 hours post-infestation. Destruction of evtoplasmic membrane
of heterophil granulocyte (X7 500). Fig. 3. Primary host 24 hours post-infestation, Degranulation
of mast cell with numerous ribosomes, disintegrated cellular membrane and mitochondria {3 12 000).
Fig. 4. Primary host 48 hours post-infestation. Basophil granulocyte with uucleus extruded into
the cell periphery, granules with thin haloes projecting into nucleus (x 12 000), Fig. 5. Sensitized
host 24 hours post-infestation. Intact heterophil granulocyte (3¢ 10 000). Fig. 6. Primary host 96
hours post-infestation. Total destruction of cytoplasmic membrane and ecytoplasm of granular
leucoeyte with vesicles left by released granules (7 500). (Ultra-thin TEM sections.)
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Figs. 1 6. Skin of a sensitized pigeon at the feeding site of Argas polonicus lorvas 24 hours post-
mfestation. Fig, 1. Unchanged basophil and heterophil granulocyte (>4 300), Fig. 2. Degenerati-
ve changes in the evtoplasm of basophilleucocyte, destroyed nuclear membrane, some granules without
any compact rim (> 42 5300). Fig. 3. Some basophil granules encompassed by indistinet haloes
(24 000), b reduced eut-out (> 11 000). Fig. 4. Disruption of cytoplasm of the infiltrate cells is
accompanied by extracellular release of granules {3 900). Fig. 5. Elongated shape of basophil
granulocyte indicates active cell motion (% 8 500). Fig. 6. Active form of macrophage with a very
dense evtoplasm and peripheral microvillous processes (8 850). (Ultra-thin TEM sections.)

Figs. 1 6. Skin of a sensitized pigeon at the feeding site of Argos polonicus larvae. Fig. 1. Active
mast cell with intact cytoplasmic membrane and eytoplasm proliferated by granules and vesicles
with electrodense material, 24 hours post-infestation (3 11 300). Fig. 2. Inside the granules of a baso-
phil leucocyte appear vesicles containing dense material, 72 hours post-infestation (> 13 000).
Fig. 3. Disintegrating granulocyte, releasing granules, 48 hours post-infestation (X9 000). Fig. 4.
Heterophil granuloeyte with strongly vesiculated and disrupted eytoplasm, 48 hours post-infestation,
(X & 000). Fig. 5. Mast cell with disintegrated cytoplasmic membrane and vesiculated cytoplasm,
48 hours post-infestation (3 8 000). Fig. 6. Phagocytosis of cellular remains by a macrophage,
72 hours post-infestation (x 4 800). (Ultra-thin TEM sections.)
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