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RINGEKASAN

Catitan mengenai berat lahiy, kenaikan berat badan dan nkuran badan diperolehi dari sejumlah 149
lembu kacukan (Zebu x Temperate) di Institut Harwan, Kluang. Dari sampel darvall yang diperolehi dari
hatwan tersebut, 145 davipadanya telah dianalisa univk wenguji kehadiran genotaip serum transferrin.

Kekerapan gen 1fP didapati paling tinggi di kalangan lkacukan yang mengandungt § dan |} Zebu.
Kekerapan gen Tf4 adalal rendal di halangan kacukan § Zebu manakala gen TTE paling tinggl di kalangan
hacukan ) Zebie.

Pade amnya tidak terdapat perbezamz yang significant (P <2 0.03 ) mengenal kesan genotaip transferrin
yang berlainan { T4, TfAD, TfAE TPD dan TFPE) ke atas beral badan atau bentuk hadan.

SUMMARY

Records on birth weight, body weight and body measurement trails were vbtained from a total of 149
crosshred animals (Zebu x Temperate) from. the Institut Halwan, Kluang. From the blood samples collected
from these animals, 145 of them were analysed for the presence of serum transferrin genotypes.

Irequency of the TP gene was found to be highest o both the half bred and guarter-bred Zebus.  Fre-
quency of 1f4 and TfY was found to be lower and lhigher respectively in half-bred Zebus and the quarter-bred
Zebus.

In general, there were no significant vartations (P < 0.03) between the effects of different transferrin
senotypes observed ( T34, TfAD | TfAE TOD qud TFPF ) on any of the body weight or body conformation trait.

INTRODUCTION

Bovine transferrin or siderophilin is 2 beta- Genetic polymorphism of Transferrin locus
globulin which has the vital function of transport- have been reported in various breeds of cattle
ing iron from the plasma to receptor cells of the sampled either from the same area or from
bone marrow and tissue storage compartments. different areas. Present knowledge will reveal
Giblett et al. (1959) determined the specific that the Transferrin focus has at least 7 alleles
function of beta-globulin in man and cattle by (TfA, T8 TP, TE TFF, TPy and TfS), Ashton
the use of radioactive Fe 59, which was found to (1958) reported that the frequency of Tf was
combine with Fe 39 in serum samples. This much higher in Bos indicus than in Bor teures
complex serum glycoprotein has 2 molecular cattle. He also reported that TfP and TfF were
weight of 80,000 to 90,000. Starch gel clectro- present only in Bos indicus although Gahne (1961)
phoresis technique originally introduced by reported the presence of TfY in Swedish cattle.
Smithies (1955) and medified by Poulik (1957) Presence of TfG and TfPY in African, Finnish
facilitated the determination of the mode of and Hungarian cattle were reported (Ashton and
inheritance of beta-glebulin. Lumpkin, 1965; Vasenius, 1971}.
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The present paper describes the frequencies
of different alleles and genotypes of Tf locus in
crossbred cattle of the Institut Haiwan, Kluang.
Effects of genotypes of the growth traits have also
been briefly discussed.

MATERIALS AND METHODS

A total of 149 male and female temperate-
111} crosshred calves kept at the Institut Haiwan,
Kluang, were involved 1n this study.

The crossbred calves were obtained from
LID cows which were inseminated with semen
from temperate bulls of Australia and U.5.A.
The bulls belonged to one of the following breeds:
Australian  Illawara Shorthorn, Brown Swiss,
Charolais, TFriesian, IMHereford, Jersey, Santa
Gertrudis and Friesian. Since the number of
calves obtained from each of the parental breed
proups were very small, it was decided to take
all the male parents as temperate bulls. This
facilitated the analysis of the data by giving a
respectable number in the experiment.

Approximately 10 c.c. of blood was collected
from each calf by puncturing the jugular vein
with a syringe into clean glass tubes. These
tubes were labelled and left in a slanting position
inside an ice-cooled insulated box. The serum
was decanted into another clean glass tube about
twenty-four hours later and was immediately
frozen by putting the tubes inside packs of dry
ice. The frozen serum was transported back to
the laboratory and stored at —10°C until required
for electrophoretic analysis,

The starch gel electrophoresis of the serum
samples was conducted according to the method
originally introduced by Smithies {1935) and
modified by Osterhoff and Van Heerden (1964).
This system of separation of the various blood
proteins by their differences in electrical changes
and molecular size was adopted because of the
high resolution of 'I'ransferrin variants. Pre-
paration of gel for staining of Transferrin and
the actual staining of Transferrin followed the
procedure described by Ashton (1958).

RESULTS AND DISCUSSION

In the electrophoretic analysis of Transferrin
analysis, five genotypes were identified. Fig. [
shows that these correspond o the position of
the genotypes TfA, TIAD TfAE 'TfUD and
TfDE as observed by Ashton (1938). Tfas
homozypotes migrated faster than the TPP
homozygotes. The heterozygote genotypes had
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intermediate mobilities resulting in the appearance
of the four bands scen in the TfAD and T{DE
genotypes and the five bands in the TfAE geno-
types, There was no TEFF homozygotes present
in this study.

AA AD AE DD DE
point of insertion
Fioure 1. Transferrin genotvpes of calves.

Of the 149 blood samples collected for this
study, only 144 could be properly analyzed for
the presence of Transferrin genotypes in the
animals from which the samples were collected.
TFive samples could not be analyzed either due
to lack of enough serum for two repeated electro-
phoretic runs, or contamination of serum samples
with too much red cells. Table 1 shows the
frequency of the genes A, 1D and E and the geno-
tvpes in the crossbred animals.

The increase in frequency of gene THA in
the quarter-bred Zebu’s suggests that the tempe-
rate breeds have higher frequency of T3 com-
pared to Zebus. Gahne {1961) also observed this.
Conversely there was a decrease in the frequency
of the gene Tf¥ in the quarter-bred Zebu, This
would confirm earlier findings of Ashton (1%939)
that the Tf% is much higher in Bos fndicus than
in Bos taurus. Rare variant forms such as TEPB
and TtY were not found in any of the animals
examined.

Correlation of transferrin with growth traits

Data on Dbirth weight, and body weight,
withers height, heart girth, body length, loin
area, hip width, round and rump width of the
animals at 6 months and 12 months were collected.
Effects of the differemt transferrin genotypes on
each of the traits were tested in the pooled data
for difference by using a t-test. At P = (.05,
no significant differences were observed for birth
weight and other traits at 12 months except for
the effect of different transferrin genotype on
round at 12 months. Tf3A calves had significantly
higher round (mean 63.5 £ 3.44 cm} than that
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TABLE 1

Frequency of genes and genotypes in crossbred cattle of Institut Haiwan, Kluang

Frequency of gene

Frequency of genatypes

Crossbred Groups No. S e
TEA TED TEE TEAA  TEAD  TFAE  TEDD  T¢DE
1/2 Zebu x 1f2 Tempetate 121 13 66 .21 .02 A6 07 40 .35
1/4 Zebu x 3/4 Temperate 23 .25 623 123 21 05 .03 43 26

of TFAD calves (56.0 4 1.19 em} (P < 0.05) but
they were not significantly different from calves
with TFAE, TYDD and TIDE genotype. In view
of the small number of znimals involved in this
study, the present results can neither agree nor
confirm with the results of Osterhoff and Neethling
(1969) who reported animals with T geno-
types had the greatest daily gain while those of
TEPE and TEE had the lowest.

ACKNOWLEDGEMENT

The authors acknowledpe the cooperation
of the Director-General of Veterinary Services,
Ministry of Agriculture and the Director, Insti-
tute Haiwan, Kluang during the experimental
work at Kluang. The project was financed by a
grant from Vote F, University of Malaya.

REFERENCES

Asgron, G. C. (1938): Beta-globulin alleles in some
Zebu cattle.  Nature 184: 1135,

53

Asuron, G. C. (1939): Beta-globulin type and fertility
in artificially bred dairy cattle. ¥. Reprod. Fertility.
2: 117-129.

AsrToN, G. C. and Lowprin, G. C. (1963): Serum
albumin and transferrin polymorphism in East
African cattle. Nature. 205: 200-210.

Gaeng, B. (1961):
and milk in Swedish cattle,
145.

Studies of transferrins in serum
Anim. Prod. 3:135-

Osternorr, D. R. and Van Hgeroen, . AL H. (2964):
T'fe:, a new transferrin allele in cattle. Proc. 9th
European An. Blood Group Conf., Prague p. 331.

Osternorr, D. R, and NEgTHLING, L. P. (1969): Recent
studies on cattle transferrin. ¥, S. Afr. Soc. Anim,
Prod. 40: 75~80.

Pourig, M. D. (1957):
discontinuous system of buffers.
1477-1479.

Starch gel electropheresis in a
Nature 180:

Sairrhies, O, (19533} Zone electrophoresis in starch
gels, group variation in serum protein of normal
human adults. Biochem. §. 61: 629.

Vasenrus, L. (1971):
transferrin type Tfey.
108.

The origin of the new bovine
Acta Vet Scand. 12: 106~

{ Received 3 October 1978)



