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INTRODUCTION

The existance of a major histocompatibility complex (MHC)has long 
been observed in several mammalian species but only recently bovine 
studies have received more attention. The histocompatibility antigens, 
generally determined on lymphocytes, can be understood as the phenoty
pic expression of a complex of multiple alleles, very closed located 
in a small region of an autossomal chromosome (Gotze, 1977).

Caldwell et al. (1977) reported evidence of SD antigens and latter 
Caldwell (1979) presented evidence for the inheritance of one SD locus 
in Holstein breed of cattle. Spooner et al. (1978) , using reagents 
from skin grafting or lymphocyte immunization between dam-offspring 
pairs, showed that at least 17 factors were inherited in a simple 
Mendelian fashion, all of them controled by the same chromosome region. 
Evidence for a number of closely-linked loci was presented by those 
authors.

The interest in studying bovine lymphocyte antigens in cattle has 
been recently stimulated by the demonstration of association between 
HLA antigens and disease resistance in man (Dick, 1978).
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Olson and Baungartner (1975) showed that among cattle naturally 
infected with the bovine leukosis virus (BLV) few develop lymphosar
coma, even though such infections persist. In addition to the BLV, 
other factors my be envolved in the expression of lymphosarcoma. One 
of such factors could be the specific lymphocyte antigens coded for 
by the major histocompatility system (LD and SD loci) recently defined 
in cattle and controled by a BolA-A locus (Amorena and Stone, 1978; 
Usinger et al., 1977).

This article reports the preliminary evidence for an association 
between BolA antigens and resistance to lymphosarcoma in Jersey breed 
of cattle.

MATERIALS AND METHODS

Animals: Eighty-six Jersey cattle maintained in the New Bolton 
Center herd (University of Pennsylvania, U.S.A.) were tested. They 
were previously classified as lymphosarcoma resistant by Dr. Jorge 
Ferrer.

Ten ml of blood sample from each animal were collected in tubes 
containing EDTA anticoagulant and collection medium (McCoy's) and 
shipped to our laboratory.

Bovine lymphocyte separation and cytotoxicity test: The lymphocyte 
separation and testing procedure employed is a slight modification 
of that described by Folger and Hines (1976).

Gene frequency: The gene frequencies for each allele were cal
culated using the following formula: gene frequency (GF) = 1 - 
where f is the frequency of the specificity within a breed. The 
standard error (s) = £ gf (1-GF) /2fTJ , where N is the number of animals 
tested (Gotze, 1977).

RESULTS AND DISCUSSION

Lymphocytes from 86 animals were typed using a battery of alloin- 
mune cytotoxic sera for the following alleles: W^, W2 , Wg, W^, W^, Eg, 
E9 , E ^  and E2Q. The results obtained are shown on Table 1. In order 
to interpret better the data, we made comparisons with normal popula
tion data published by Caldwell et al. (1979).
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Table I: Genotype representation of lymphocytes of 86 Jersey breed 
of cattle resistant to lymphosarcoma.

Animal Genotype Animal Genotype

099 W3/- 265 W3/E6
124 -/- 268 Wl/-
231 W3/- 284
285 E6/- 287
288 W3/- 300
320 W2/W3 322 W3/~
328 W3/- 329 Wl/-
330 W3/W4 333 W1/W3
340 -/- 341 W3/-
342 W3/- 343 -/"345 349 W3/-
351 W3/- 352 W3/-
354 -/- 356 W3/W4
360 W1/E6 361 W3/-
362 W3/- 363 "/"364 W3/- 365 W1/W3
8063 W3/- 8066 W3/-
AJ364 W3/- 1822 W3/-
137 W9/- 138 -/-157 177 -/"238 248 W3/W4
257 E6/- 264 W3/-
269 Wl/- 274 -/-276 277 W3/-
279 281 W1/W3
283 W1/W3 286 -/-289 -/- 290 Wl/-
294 W3/~ 295 -/"301 W3/- 303 -/-306 W3/E6 308 W3/-
309 W1/W4 314 -/-318 -/- 319 W1/W3
324 W1/W3 325 W3/-
326 W3/- 327 W3/-
331 W3/E6 332 W3/-
335 E6/- 336 W1/E6
337 338 W3/-
838 -/* AJ151 "/■207 W3/W5 304 W1/E9
334 W3/- 346 -/-348 W3/- 353 W3/-
357 W3/- 358 W3/-
359 W3/- 366 W3/-
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Table II: Gene frequencies for 5 alleles at the BoLA-A locus in Jersey 
breed of cattle, with the respective confidence interval (Cl) 
t=1.96.

Alleles _______ Present paper________  Caldwell et al. 1979
frequency Cl frequency Cl

W1 .085 + .021 .044 — .126 .012 + .007 .002 — .026

W3 .335 + .036 .264 — .406 .210 + .026 .159 — .261

E6 .048 + .016 .017 — .079 .067 + .016 .036 — .098

E9 .012 + .008 .004 — .028 .077 + .017 .044 — .110
Null .484 + .038 .410 — .559 .596 + .032 .533 — .659

W2 .006 + .005 .004 — .016 * *

W4 .024 + .012 .001 — .048 * *

W5 .006 + .005 .004 — .016 * *

E11 * * .031 + .011 .029 — .053

E20 * * .006 + .005 .004 — .016

*Not tested

Gene frequency estimates for the sample and for a normal control 
population are shown on table II. The statistical analysis (confidence 
interval = GF + t.s.) shows significant differences between the Wg,
Eg and allele frequencies of the two samples studied. Although the
number of animals is small (86 and 114) and the control population 
must be better defined, we think that the alleles W 1 could be conside
red as possible genetic marker for BLV reslstence in cattle.

The studies of histocompatibility antigens of cattle are relati
vely recent and appears to be similar to those of other mammalian 
species. The evidence accumulated so far indicates that a series 
of BolA specificities exist and that genetic differences exist between 
breeds. The presence of a null allele in high frequencies in both po-* 
pulations suggest that addicional specificities are likely to be obser 
ved in cattle population and other alleles could be defined.
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Although the results of the present study deal with serologically 
defined lymphocyte antigens, all the animals were also typed for the 
red cell blood groups. No association with BLV was observed.

Experiments to define association between MHC and disease ; resi£ 
tance in cattle are very limited. Caldwell and Cumberland (1978) 
presented evidence that some sera may be detecting antigens in cattle 
with a high prevalence of ocular squamous cell carcinoma. Takashima 
and Olson (1978) showed that there is no association between the 
adult form of bovine lymphosarcoma and SD antigens. Additional data 
should enable us to further define this associations in cattle.

SUMMARY

A total of 86 Jersey breed of cattle, resistant to Bovine Leukosis 
Virus (BLV), were tested for lymphocyte antigens by the cytotoxicity 
test. The results, compared with those from a normal population, 
showed a significant increase in the frequencies of the alleles W-̂  
and W3> We suggest that these alleles could be considered as possible 
genetic marker for BLV resistance in cattle.

RESUMEN

Un total de 86 bovinos de la raza Jersey, resistentes al Vi 
rus de la Leucose Bovina (BLV), fug testado con relacidn a los 
antlgenos linfocitarios por el test de citotoxicidad. Los re- 
sultados, cuando los comparamos con los de una poblacidn nor
mal, mostraron un aumento significativo de las frecuencias de 
los alelos y Wj. Nosotros sugerimos que estos alelos po- 
drlan quiz&s ser considerados como indicadores geneticos de 
la resistencia bovina al BLV.
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