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» Abstract

Knotek, Z., P. Vojti§ek, Petra Mladkov4, P. Hofin, F. Kovafi, P. Madr,
J. Drébek: A Simple and Efficient Variant of the E rosette Test for the Detection
of T Lymphocytes in Pigs. Acta vet. Brno, 60, 1991: 231 —236.

An efficient method detecting lymphocytes of T lineage in pigs was developed.

The influence of different sheep red blood cells/pig lymphocytes ratio, their common
preincubation, addition of dextran to the medium, different cell culture media
were tested. In the optimized variant of the test the percentage of E rosette forming
cells from the peripheral blood lymphocytes of two groups of 25 young pigs (LW x
X LA) and 122 adult sows (LW x LA) were 71.29 4 5.32 % and 76.12 + 6.08 %,
respectively. The specificity of this test was assessed by using rabbit anti— T serum,
monoclonal antibodies and by determining the distribution of E rosette forming
cells in lymphoid tissues.

E rosette forming lymphocytes, blood, lymphoid tissue, distribution

The determination of the number of T and B lymphocytes in the peripheral blood is a pre-re-
quisite for developing schemes of evaluating immunocompetence of man and animals by functional
tests (Buschmann and Pawlas 1980). Lymphocytes B are characterized by their capacity to
adhere on nylon wool fibers, by the presence of membrane immunoglobulins and the Fc receptors,
although the latter are not specific only for B cells (Vojti§kova and Franék 1989). Lympho-
cytes T form rosettes with xenogeneic erythrocytes (especially with ovine erythrocytes — SRBCs).
The rosettes are formed by SRBCs that bind to a specific receptor. The binding depends upon
origin of SRBCs from different individuals and upon culture conditions in vitro (Johansen
et al. 1974). Lymphocytes T may be identified also using polyclonal anti-T sera directed against
T cell specific antigens, by monoclonal antibodies (MoAbs), or by detecting T cell specific re-
ceptors for certain lectins (Jaro$kova 1977).

From the practical point of view, the rosette test is more suitable for routine screening for
immunocompetence in farm animals than is the use of MoAbs, which is limited by their avai-
lability and methods of detection. However, since different laboratories use different modifications
of E rosette test, the results are not comparable and they also show that not all peripheral T lympho-
cytes (PBTLs) are always detected. Therefore on the basis of the techniques actually used in
pigs (Escajadillo and Binns 1975; Binns 1978; Buschmann and Pawlas 1980) and cattle
(Grewal et al. 1976; Higgins and Stack 1977) we attempted to elaborate a simple variant of
E rosette test in pigs which would detect the majority of PBTLs.

Materials and Methods
1. Lymphocyte isolation

Two categories of Czech Large White X Landrace crossbred pigs (LW x La) were investi-
gated: pigs of 25—30 kg body mass (‘‘young pigs”’) and adult sows.
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Lymphocytes were isolated from peripheral blood collected by venipuncture of vena jugularis
on the density gradient. Briefly, whole heparinized blood (10 UI/ml) was layered on the 17 %,
Verografin (1.077 g . cm?, Verografin 60 % Spofa, CSFR), centrifuged at 750 g for 35 min. and
lymphocytes were removed from the interphase, washed three times and a suspension with 4.108
cells/ml Hanks (Ca?~ and Mg?~) was prepared. The viability of the lymphocytes was always hig-
her than 95 9%, as assessed by the trypan blue exclusion test.

2. Sheep red blood cells

Erythrocytes from only one ram (Friesian breed) were used throughout the experiment. Blood
was collected from vena jugularis into a syringe containing an equal volume of Alsever’s solution.
Cells were stored at 4 °C and they were used two weeks maximally. They were washed three
times in Hanks (Ca%~ and Mg2) and resuspended in the appropriate medium just before testing.

3. The primary variant of the E rosette test

Medium (100 ul), lymphocyte suspension (100 ul — 4.10% cells/ml of media) and SRBCs
suspension (100 x1 — 1.2. 108 cells/ml of media) were mixed in polystyrene tubes (Koh-i-noor
Hardmuth, CSFR). The tubes were centrifuged at 125 g 5 min. and then stored at 4 °C. The
cells were gently resuspended in the tubes before counting. At least 200 cells were counted.
Lymphocytes with at least 3 bound erythrocytes were considered as RFCs.
4. Optimization of the test

The effect of following factors on the formation of rosettes by pig lymphocytes was evaluated:
proportion of the number of SRBCs and lymphocytes, incubation of lymphocytes with SRBCs
before centrifugation, addition of dextran in the medium and different culture media (See also
Table 1). Different E rosette test variants were used:

Table 1

Numbers of pig E rosette forming cells (E — RFCs) in various incubation milieu.
Values are expressed as mean + standard deviation

Culture media n x + SD (%)
Hank’s solution 10 36.11 + 5.13
MEM 10 40.26 + 9.67
FCS 8 50.20 + 8.71
Dextran T 70
FCS1:1 » 6 56.03 + 2.16
Dextran T 70 (SRBCs)
Hank’s solution (PBLs) 8 65.59 £ 5.96
Dextran T 70
(SRBCs, PBLs) 5 ’ 60.68 + 11.52
Dextran T 70 (SRBCs)
MEM (PBLs) 10 74.06 - 3.49

PBLs — peripheral blood lymphocytes
SRBCs — sheep red blood cells

— three different concentrations of SRBCs were used (4 . 107, 1.2 . 10® and 2 . 10® cells/ml media)
which gave three different SRBCs/pig PBLs ratios (10:1, 30:1 and 50: 1)

— preincubation of PBLs with SRBCs was performed in two variants: 10 and 30 minutes at
37 °C respectively, followed by an incubation at 4 °C

— Hanks (Ca?~ and Mg?-), MEM (USOL Praha, CSFR), Fetal calf serum (Bofes — University
of Veterinary Science, Brno, CSFR), Dextran 6 % (Dextran T 70, T 550 and D 2000, Phar-
macia, Uppsala, Sweden) and mixture of dextran with FCS 1:1 were used as media. Both
incubation of SRBCs and/or PBLs in dextran were tested. Final concentrations of dextran
was 4 % or 6 % and from the results obtained the optimum variant of the test was deduced.

5. The specifity of the test
The specifity of the E rosette formation in the final optimum variant of the test was verified by
following procedures:

— RFCs and slIg positive B lymphocytes detected by the monoclonal antibody LIG — 4 (Dvo-
fak et al. 1986) by means of indirect immunofluorescence from at least 200 cells were counted
in the same sample of peripheral blood

— the rosette formation by lymphocytes previously labelled by LIG — 4 was evaluated
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Table 2
The specificity of the E rosette test (percentage of PBLs)

T lymphocytes ] B lymphocytes E — RFCs
E — RFCs l anti— T+ i " MAC — 83+ ! LIG — 4* LIG — 4+
l 11.50 0.83

71.20 1 78.77 l 75.61

PBLs — peripheral blood lymphocytes
E — RFCs — pig E rosette forming cells
n=1

Table 3
Percentage of MAC-83 positive (MAC-83+) cells after separation of rosette test samples

Lymphocytes from:

The non — rosetting ’ The E—RFCs
interphase sediment

0 1 - 97.63

E — RFCs — E rosette forming cells
n=1

— a parallel detection of T lymphocytes forming Erosettes by specific anti-T serum (ATS,
Koviafa et al. 1985) and by anti-T monoclonal antibody reacting with pig T lymphocytes
MAC-83 (Lunney and Pescovitz 1988) was performed. In all the tests with ATS or MoAbs
a fluorescein conjugated rabbit Ig to sheep Ig (DAKO, Denmark) and/or SwARa/FITC
(USOL Praha, CSFR) was used

— the tissue distribution of RFCs in lymphoid organs was investigated. These cells were counted
in suspensions of thymocytes, spleen cells and bone marrow cells isolated on 17 %, Verografin
density gradients from 3—4 weeks old piglets _

— the effect of addition of anti-T and anti-B antibodies on the E rosette formation was investi-
gated. Lymphocytes were incubated at 37° (for 1 h in: 1) rabbit anti pig anti-T serum diluted
1:100; 2) rabbit heat inactivated serum (control); 3) MoAb MAC-83 diluted 1:1 000; 4)
MoAbs LIG-4 undiluted. After three washing PBLs were used in the optimum variant
of the E rosette test. A minimum of 200 cells was evaluated

— the separation of RFCs on a density gradient and their characterization: E rosette test was
performed in 3 ml amounts in each tube. After 3 hrs of incubation supernatants were discar-
ded and the sediment from tubes was resuspended in RPMI 1640 (USOL Praha, CSFR)
medium. The suspension (4 ml) was layered on Ficoll- Paque (Pharmacia, Sweden) and
centrifuged at 125 g for 15 minutes. The sediment (RFCs) was subtmitted to haemolysis
by concentrated MEM supplemented with 10 % FCS. These cells and the cells from the inter-
phase were checked for the presence of T antigen using the MoAb MAC-83.

Results

1. The primary variant of the E rosette test

The number of RFCs detected by this variant was 27.34 + 3.07 9%, (mean 4
4+ SD) in the peripheral blood of young pigs when the rosettes were counted
immediately, and 36.11 + 5.13 9, after 2 or 18 hours. The difference in the num-
ber of RFCs after 2 and 18 hrs was not statistically different as determined by
the paired t-test (p > 0.05; T = 1.946; n = 25).
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Table 4

Percentage of E rosette forming cells (E — RFCs) after incubation of pig (n = 1) peripheral blood lympho-
cytes in antisera

Control " ATS LIG — 4 MAC — 83
(IRS 1: 100) (1:100) (1: 100) (1: 1 000)
67.00 ‘ 0.66 70.92 5.64

IRS — inactivated rabbit serum

Table 5

Distribution of E rosette forming cells (E — RFCs) and MAC 83 — positive (MAC-83+) lymphocytes in
lymphoid tissues

l Bone marrow ’ Spleen t Thymus
E — RFCs (%) {
n = 8.08 4 5.45 59.29 4+ 3.18 92,51 + 2.00
MAC — 83t (%) -
n= 12.81 61.62 88.14

2. The optimum variant

The best results were obtained for the SRBCs/PBLs ratio being 30: 1 (36.11 +
=+ 5.13 9%, RFCs). The preincubation of SRBCs and PBLs at 37 °C or 4 °C was
not shown to have any effect (29.90 — 40.50 %, RFCs as compared with 41.08 %,
RFCs in the control — without preincubation). The formation of rosettes was
maximal in the milieu of dextran with MEM. Dextran T 70 (MW 70 000) was
the most efficient (74.06 + 3.49 %, RFCs) as compared with dextrans of mole-
cular weight 500 and 2 000 (50.50 4- 1.70 9, and 59.30 4- 4.81 9%, RFCs respec-
tively). Moreover, agglutination of erythrocytes was observed in the presence
of high molecular weight dextrans. Therefore, the following variant of the E
rosette test was adopted: Lymphocytes isolated and washed in Hanks are adjus-
ted to a concentration of 4. 108 cells/ml of MEM. SRBCs washed in Hanks are
adjusted to a concentration 1.2. 108 cells/ml of 6 % Dextran T 70. Dextran
(100 ul) 4+ PBLs in MEM (100 1) + SRBCs in 6 9, dextran (100 ul) are gently
mixed in a polystyrene tube, centrifuged at 125 g 5 min and then stored in 4 °C
for 2 hrs. Immediately before counting the cells are gently resuspended and one
drop of the suspension is transferred into the counting chamber. At least 200 cells
are counted and the percentage of RFCs is evaluated.

3. Specificity of the test

The results are summarized in the Tables 2—4. The distribution of RFCs in
lymphoid tissues is in Table 5. In a group of 25 LWxLA hybrids of 25 kg
of body mass, the mean percentage of RFCs in the peripheral blood lymphocytes
was 71.29 + 5.32 9%, and in 122 adult sows there was 76.12 4 6.08 %, RFCs.

Discussion

From 10 to 30 %, of peripheral blood lymphocytes in pigs are B cells as assessed
by immunofluorescence, EAC rosette tests and other methods (see Miiller
1984 for a review): 70—80 9, are lymphocytes of T lineage as determined by
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monoclonal antibodies (Pescovitz et al. 1984), although it is not clear whether
this lineage involves only ,,classical” T lymphocytes or whether it is not a common
name for two or more populations of the same origin, including for example null
cells according to Duncan et al. (1989). It is thus obvious that the primary variant
of the spontaneous E rosette test does not detect all peripheral blood T lympho-
cytes. In our task to optimize the test, we have not confirmed the favorable effect
of the common preincubation of SRBCs and PBLs as reported by Buschmann
and Pawlas (1980). Our results are in agreement with Escajadillo and Binns
(1975). The use of 2—amino—ethylisothiouronium bromide (AET) that im-
proves the rosette formation for instance in cattle (Paul etal. 1979) was not effi-
cient in our hands (data not shown). We have confirmed the essential effect of
the incubation milieu, especially of dextran, as described by Binns (1978). The
number of RFCs as determined by the optimal variant are in agreement with
numbers of T lymphocytes detected in the pig blood by E rosette test (Binns
1978), monoclonal antibodies (Pescovitz et al. 1984) and they are confirmed by
our parallel tests with ATS and MoAbs. We cannot exclude the possibility that
under the conditions of the optimal variant of the test some of RFCs are null
cells. However, the effect of ATS on the E rosette formation, the distribution of
RFCs in different lymphoid organs, the concordance of the number of RFCs
with the number of MAC — 83 positive lymphocytes, together with the fact that
less than 1 %, of LIG — 4 positive (sIg positive) cells formed rosettes lead to the
conclusion that the formation of rosettes is specific for cells of T lineage. Since
the test is simple and does not require special reagents or chemicals, except for
dextran, we believe that this method could be useful especially for routine scale
screening for the number of peripheral blood T lymphocytes in pigs. It is quite
clear, however, that the population of RFCs is heterogenous and it is possible to
characterize its different subpopulations for special, namely research purpose
by using MoAbs. Nevertheless, even rosette tests may detect some functionally
defined populations e.g. IL—2 productive lymphocytes as described in cattle
(Zelarney and Belden 1988). From this point of view, functional characteriza-
tion of subpopulation of lymphocytes detected in the primary variant of the test
should be useful.

Detekce T lymfocyti v periferni krvi a”lymfoidnich tkdnich prasat
pomoci jednoduché a (¢inné varianty E rozetového testu a monoklondilnich
protilitek

Byla vypracovina t¢innd metoda k detekci T lymfocytl u prasat. Byl ovéfen vliv
poméru ovéich erytrocytis k prase¢im lymfocytim, spolecné inkubace suspensi
téchto bunék, pfidini dextranu do kultivaéniho média, respektive pouziti riiznych
kultivaénich médii na tvorbu celkovych E rozet. Optimalizovanou metodou bylo
v periferni krvi 25 b&hount a 122 dospélych prasnic (kfizenci plemen bilé u$lech-
tilé a landrace) stanoveno 71,29 + 5,32 9%, a 76,12 + 6,08 %, lymfocyta tvoficich
E rozety.
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AevextuposaHue T-nMMPOUUTOB B NEpPUDEPUUECKOH KPOBH
1 NMMAONAHBIX TKAHeH CBUHEeH C NMOMOLILIO NPOCTOrO W AGHCTBEHHOrO
BapuaHTa E - pO0O3eTKOBOro TeCta U MOHOKNOHWUECKUX aHTUTen

Onpeaenunn 3@PEKTUBHbIK METOA AeTeKTUpPOBaHUs  T-AMMMOLUTOB
y cBuHei. lposepunn BAnusHME COOTHOWEHWUS IPUPTOUUTOB OBEY WU NUM-
OLUTOB CBUHE, COBMECTHYIO WHKY6aUMWIO CYCMEH3Ui AaHHbIX KNeToK,
AoGaBneHue AeKCTpaHa B KYNbTypanbHYIO CpeAy MAW ucnonb3oBaHue pas-
HOOOGpa3HbIX KYNbTYPHbIX CpeA B ob6pa3oBaHuu obuux E posetok. Ontu-
MU3UPOBaHHbIM METOAOM ofnpesenunu B nepudepuueckon kposu 25 noa-
CBUHOK U 122 B3pocnbix CBUHOMaTOK (nomecei 6enoii NopoaucTon nopo-
Abl U naHapac) 71,29+ 5,32 % u 76,12 + 6,08 % o6pa3syiowux E posetku
NMMAPOLUTOB.
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