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Abstract

Benda V., J. Ho$pes: Phagocytic Activity of Leukocytes in Sheep and Goats.
Acta vet. Brno, 60, 1991: 149—152.

Phagocytic activity (PA) of polymorphonuclear and mononuclear blood leukocy-
tes from sheep and goats was measured using two different types of inert particles
ingestion. The percentage of phagocytizing cells reached up to 67.83 + 5.58 % in
granulocytes and 3.74 4 0.43 % in monocytes as determined by 2-hydroxyethylmetha-
crylate particles (MSHP) in sheep and goats. The PA determined by means of CdCO,
microcrystals saturated with human serum albumin (Cd—HSA) was 30—50 % lover
then the MSHP values, particularly in sheep.

Phagocytic ingestion, small ruminants, inert particles

Phagocytosis is an important mechanism of nonspec:ﬁc immunity in which anngen is engulfed,
hydrolysed, fragmented and then presented to other immune cells for initiation of the specific
immune response. In the blood, polymorphonuclear (PMN) and mononuclear leukocytes act as
“‘professional” phagocytes. Defects of phagocytosis, inborn or acquired, belong to important
factors disposing the animal mamly to infectious diseases (Rotrosen and Gallin 1987). The
follow—up of phagocytic activity (PA) consisting in percentual determination of phagocytizing
and nonphagocytizing leukocytes — neutrophils, monocytes (MN) and exceptionally also eosino-
phils — yields important information on the immunity and belongs to the basic methods in clinical
immunology. Due to their simplicity the tests evaluating one of the steps in phagocytosis ~ in-
gestion (i. e. absorption of an alien particle by the phagocyte) — became widely used in both human
and veterinary medicine. As standards various particles of natural (mxcroorgamsms) or synthetic
(Latex particles) origin are employed (Absolom 1986).

The study reported here was designed to compare two methods of the phagocytosxs evaluation
in healthy sheep and goats.

Materials and Methods - \ :

Experimental animals consisted of 17 female goats (Bohemian White) 6 months to 5 years old
and a group of 22 female sheep (Mutton Merino) of the same age range. These animals came from
the own Institute’s breed and were kept (2—5 animals per house) on deep litter and fed in conven-
tional manner.

The blood was sampled into silicon-coated test tubes and was mixed with heparin (5 I.U. per
ml). Total leukocyte count was determined after adding Tiirk’s s solution in Biirker’s hemacyto-
meter. For determination of leukogram the blood smears were panoptically stained.

The phagocytic activities of PMN and MN were examined by two different methods in whole
blood. The samples were treated within 30 min after sampling using silicon-treated glass. The
staining of smears was made using Pappenheim’s standart panoptic method. PA tests were perfor-
med by the evaluation of at least 200 leukocytes capable of phagocytosis. The PA value is expressed
as the percentage of cells with phagocytized particles from to the total number of leukocytes wit-
hout lymphocytes. The following methods of the PA determination were used:
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— MSHP using 2-hydroxyethylmethacrylate synthetic hydrophilic particles (Vétvi¢ka et al.
1982). In brief, 0.05 ml MSHP (Institute for Research, Production and Application of Radio-
isotopes, Prague, Czechoslovakia) diluted with PBS to approximate concentration of 5x 10%
particles/ml were mixed in a test tube with 0.1 ml whole blood. After the incubation for 60 min
at 37 °C with occasional shaking blood smears were prepared. The cells containing 3 or more

~ absorbed particles were considered as phagocytizing.

— Cd-HSA using CdCO; crystals saturated with human serum albumin (Palisa et al. 1978)
kindly provided by Prof. V. Palisa, Medical Faculty, Charles University, Plzefi, Czechoslova-
kia. Microcrystal suspension of 0.6 ml was centrifuged 5 min at 1000 X g and the supernatant
was discarded. To the pellet 1 ml blood was added and the mixture was incubated 30 min at
37 °C. The reaction was stopped by adding 5 ml of 5 %, aquaeous chelaton III solution (Lache-

- ma, Brno, Czechoslovakia) which dissolved nonphagocytized crystals, for 30 min at room
temperature with occasional shaking. The blood smears were prepared from the pellet after
preceding centrifugation at 300 x g for 5 min. The phagocyte with already 1 or more crystals
was considered active.

Results

The actual PA evaluation was precedent in all animals by the determination of
total and differential leukocyte counts. Mean values of the individual groups are
presented in Tab. 1. Using the MSHP method especially the neutrophil granulo-
-cytes showed considerable PA in comparison with quite negligible activity of
eosinophils. PA of both cell types (under common designation PMN) are presen-
ted in Tab. 2. In MN, the FA was generally low. Intensively blue-violet stained
MSHP particles are located in the cytoplasm or extracellularly, their intraphago-
cyte counts varying from 1 to 25 particles. If Cd-HSA particles were used for PA
determination, they were phagocytized in goats exclusively by neurophils and MN.
In three sheep, eosinophils were active, yet PA of this cell type did not exceed
0.05. Cd-HSA microcrystals were visible only in the cytoplasm as bright, shining,
unstainable granules. In this test, PA manifested considerable individual differen-
ces. Average results for each species are given in Tab. 2.

-

Discussion

Contrary to the group of goats which showed normal total and differential
(leukogram) leukocyte counts, findings in sheep were characterized by values at
the lower limit of the norm accompanied by moderate eosinophilia. Even if in
many monographs the normal leukogram data differ, which is probably caused by
breed character, unfavourable effects of latent parasite invasion in our sheep cannot
be excluded. Focusing attention on the main aim of this study, evaluation of PA
by two different methods, it was found, that the values obtained in both species

L Table 1
Total and differential leukocyte counts in sheep and goats

; s Total leukocyte Percentage of each leukocyte
Species ' count per cu mm - 77 Lympho-
(mean + S.E.) Neutrophil l Eosinophil | Basophil Monocyte cyte
5,445 4053 . l 2,11 " 0.07 196 | 4541
+ 443 o+ 296 79 0.03 . 0.25 3.32
10‘818 . ‘3480 - 3.25 0.09 3.56 57.65
+5.36 ¢ + 3.35. 0.71" 0.05 - .45 3.90
. P I 7 el fee




151

Table 2
Phagocytic activity of granulocytes (PMN) and th:);l? (MN) in sheep and goats evaluated by different
me

% -of active phagocytes (mean + S.E.)
Method Species
PMN | MN
MSHPa Sheep 64.56 ‘ - 3.20
+2.21 +0.33
Goat 67.83 ! 3.74
+3.58 +0.43
Cd—HSAb Sheep 28.87 2.26
+4.06 +0.27
Goat ! 46.30 1.89
+3.69 l +0.30

a — 2-hydroxyethylmethacrylate particles
b — CdCO, microcrystals saturated with human serum albumin

using Cd-HSA were about one-third lower as compared with the MSHP method.
Neverthelless, if we recall the basic difference of both tests consisting in the pos-
sibility to all extracellutary localized Cd-HSA particles, the finding was not sur-
prising. Due to lack of data in other animal species we had to use for comparison
the PA values found in healthy humans. They vary using Cd-HSA method between
30—40 %, for PMN and 5—10 %, for MN (Palisa et al. 1978). PA values found
in our experiments were most pronounced in PMN and correlate with the upper
(goats) or lower (sheep) limit of this norm. The data obtained by the MSHP
method can be compared with similar results in calves (T oman and P$ikal, 1985;
Paulik et al. 1987). The lower PA of MN seen in our animals can be explained,
beside the specifities in cell separation, mainly by different evaluation based on
the number of ingested MSHP particles. Contrary to the studies metioned above,
in our experiments only the cell containing as least 3 phagocytized particles was
considered active. If the lower PA of the sheep PMN and MN in the comparison
with goats as determined by both methods is connected with species character of
deviations in the differential leukocyte counts discussed earlier, cannot be decided
finally. However, the PA as measured by both methods was also influenced by
the opsonizing activity of plasma components (immunoglobulins, complement).

In conclusion, comparing the two methods of PA evaluation from the point of
view accuracy and suitability, the MSHP method seems more suitable despite of
the potential hazard of higher values. The procedure using Cd-HSA particles is
considered more precise, yet its routine application in ruminants is limited by
the difficult legibility of the test results in full blood smears. Nevertheless, it can
be employed as standard method for comparison of various tests measuring phago-
cytic ingestion as an important mechanism of nonspecific immunity.

Fagocytarni aktivita leukocytd u ovci a koz

Fagocytirni aktivita (PA) polymorfonukledrnich a mononuklearnich leukocytii
periferni krve ovci a koz byla stanovena ingesci odli¥nych typu inertnich &astic.
Podil fagocytujicich bun&k dosihl u granulocyta 67,83+ 5,58 9%, a u monocyti
3,74 + 0,43 9, pfi pouziti 2-hydroxymethylmethakryldtovych castic (MSHP).
Hodnoty PA ziskané aplikaci mikrokrystali CdCO; nasycenych lidskym sérovym
albuminem byly ve srovndni s pfedchozim testem o 30—50 9%, niz8i zejména
u ovci. :
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(DGI'OIIWI'EPHBSI 8KTUBHOCTb NeHKOLUTOB OBely U KO3

QarouutapHylo akTusHOCTb (PA) nNOAMMOPGOHYKNEapHbIX W MOHOHY-
KNneapHbIX NEAKOUMTOB nepucdepUifHON KPOBMU OBElY M KO3 onpeaensnu no-
rNOWEHNEM PasNUUHbIX TUNOB MHEPTHbIX yacTuu. Jons arouuTUpyOWNX
KNeToK y rpaHynouuTtoB gocturna 67,83 = 5,58 %, y moHouutos - 3,74 &
10,43 % npu npumeHeHUu 2-okcumeTUnMeTakpunatHbix yactuy (MSHP).
Benuuunbl PA, nonyueHHblie npumeHeHuem mukpokpuctannos CdCO;, Ha-
CbILEHHbIX YEeNOBEYECKMM CbIBOPOTOUHbIM anbOyMMHOM 6blnM NO CpaBHe-
HUI0 ¢ npeawecTsyiowum Ha 30 - 50 % Huxe, B 0CO6EHHOCTU Y OBeu.
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