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Changes of peripheral T lymphocytes in the young calves
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Abstract

The changes of peripheral T lymphocytes (T cells) in 32 calves were examined
Irom birth to the age of 12 weeks using rosette formation AET
(2—aminoethyl i1sothiouronium bromide) treated sheep ervthrocvtes (SRBC).
They had approximately 50% of rosette forming cells (REC) in their peripheral
These

against

lymphocytes soon after birth, although wide variations were cbserved,
pereentages increased gradually with the proceeding of age until the observation
period ended. The mean RIFC percentage was 73.2575.36% at 12 weeks almost the
same level as adult cows (70.34+8.69%), [From the r.'GsultS of this study, it was

concluded that neonatal calves had considerable amounts of circuluting T celle,
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the proportion of T cells reaching the adull level in a few weeks,

Introduction

It has been well recognized that in humans
and some amimals, thymus derived lympho-
cvtes (T cells) can be dishinguished Trom other
with the

lymphocytes or mononuclear cells

ability  to  bind  heterogenous  ervthrocytes
through forming rosette (Kaplan & Clark 1974,
Paul et al. 1979, Belden & Strelkauskas 1981).
This phenomenon 1s not immunclogical but
olten used as a convenient marker of T cells,

In cattle, few successful reports had been
availahle an the rosette formation of bovine
lymphocytes because ol the low ability to bind
SRBC. So, many allempts have been made to

enhance this roselte formation by treating
SRBC with enzymes or some chemical reagents
(Grewal et al. 1976, Higegins et ul. 1977,
Grewal & Babiuk 1978).  In 1979, Paul et al.

reported that ART (Z—aminoethyl 1sothiour-

omum bromide) trealed SRIBC enhanced and

stabihized the rosette formation of bovine
peripheral lvmphocytes.

There are [ew reports dealing with the T cell
alteration of the neonatal call.  Outteridge &
Dufty (1981) noted that the RFC of the newbaorn
call was low and the percdentage of RIC
Binns (1978) stud-
1ed the tissue distribution of RFC in calves and

of RFC 1n the

lymphocytes recovered from the thymus and

increased with maturation,

reported that the proportion

the lymph nodes was high but & lower per-
centage was observed in the peripheral blood,

The purpose of this study is to determine the
percentage of RFC against AET treated SKBC
in the peripheral blood of neonatal calves and
cells

observe the ontogeny of circulating T

during the first 12 wecks alter birth.
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Materials and Methods

Animals: Thirty two Holstein calves were
obtained from the University farm. They were
separated from their dams soon after birth and
kepl individually in outdoor hutches, where
they were led with colostrum twice a day,
Blood samples were collected by juglar veni-
puncture immediately after birth, and at
weekly or biweekly intervals thereafter until
they reached 12 weeks of age, Daily records of
ecach ecalf were kepl during the experimental
period.  Nineteen heallthy cows 1n the same
farm, 4 to 6 vears old, were bled for the adult
control.

The blood samples were examined RBC,
WBC, Ht and the hemograms, and lymphocyte
preparation was carried out as soon as possi-
ble. The absolute lvmphocyte count was esti-
mated from the WBC and the hemogram of
cach calf,

Lymphaocyte preparation: The lymphocytes
were separated from the heparinized blood (20

1U/mf of bload) by Ficoll Pacque (Pharmacia,

Thev were washed three

Sweden) gradient.

times with llanks' balanced salt solution
(LIBSS) and once with the resetting medium
(REPMI 16840 containing 10% of fetal calf serum
absorbed with SRBC). The lymphocyles were
resuspended n the reosetting medium and cell
concentrations were adjusted 1x 107 cells per
mi. The cell preparation contained about 95%
Ivmphoceytes and 96% or more of the cells were
judged viable by trypan blue exclusion mn this
experinient,

AET treatment of SRBC: Four volumes of
0,1 M AT (2-amino ethyl isothiouronium
bromide, Sigma, U. 8. A)) were added to one
volume of packed SRBC which had been washed
three times with phosphate buffered saline
(PBS, pll 7.2) and incubated at 37°C for 20
minutes. Then the mixture was washed three
or four times with cold PBS, twice with the
rosetting medium, The AET treated SRBC was
resuspended 1n the medium to be 1% of cell
SUSPETSIOn.

Rosetting assay: One hundred microliters of
the lymphocvie suspension were mixed with
200 microliters of 1% SRBC and incubated at

37°C lor 10 muanutes, thereafter centrifuged at
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Fig 1 Changes of rosette forming cells (RFC) in the peripheral
blood of the calves, Fach value is expressed by meant8.D.,
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Fig 2 Absclute lymphoeyte numbers in the peripheral blood
of the calves. Bach value 1s expressed by mean®5, ).

200g for 5 min.
4°C], a drop of 0.2% brilliant eresvl blue (BCH)

After overnight incubation at

was added to the cell suspension and gently
shaked, A drop of cell mixture was placed
a haemocyte meter and 400 cells were counled,
A lymphocyte with three or more adherent
SHBC was judged as a rosette forming cell
(RIFCY, The resulls were expressed as a mean
of two determinations.

These methods and conditions were based on

the methods of Paul et al.{1979).
Results

The percentapes of RFC in the peripheral
blood of 19 healthy adult cows ranged from
60,0 to 80.5% with a mean of 70.34=8.69%, higher
than the data of paul et al. (62.80-9,95%,
1979) .

As shown ir IMig 1, 11 was observed that the
neomatal calves had 48,101 18.0% of KFC soon
after birth in their peripheral blood although
the variations were wide. These levels of RFC
increasced gradually with the proceeding ol age

and by the time the calves were 12 weeks old, 1t

— &

was the same as in adult animals (73,25 25.36%)
and the variations became ralther small.

The changes of absolute lymphoeyte numbers
ura given 1n Fig, 2. The lymphoeyte count
increased steadily from 5,000 at birth to 8,000
per microliter at 12 weeks of age, when 1l
seemed to remain constant until the calves
matured. These changes paralleled RIFC flue-

tuations.
Discussion

Lymphocvtes possessing the ability to bind
SRBC and form rosette have been classilied as
T lvmphocytes were reported to develop in
Then

they recirculute or setlle in lvmphoid argans

the thyvmus and enter the circulation,

such as thyvmus or lymph nodes,

There are few studics of neonatal T lympho
cytes 1 cattle.  Hinns (1978) found the lower
percentages of RFC in the peripheral blood of
young calves (23%) although in the lymphoid
tissues such as thymus and lvmph nodes, the
higher percentuge of RFC was observed. Out-
Dufty  (1973)

teridge  and reporled that i
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younger cattle, the percentage of RFC was
lower than 1n mature cattle and this level
incregsed with maturation. They also stated
that verv voung calves contained a population
of unmarked or ‘null” cells. In their studies,
dextran was used 1n the rosetting medium Lo
enhance the rosette formation but SRBC used
wuas non-treated.

In this study, improved rosetting method of
using AET treated SRBC was employed. This
treatment was confirmed to enhance and stabi-
lize rosette formation ol T lymphocytes (Kaplan
& Clark, 1974, Grewal & Babiuk, 1978, Paul et
al., 1979).

was concluded that calves had about T0% of

IF'rom the result of this study, it

adult level even soon after birth, although great
variations expressed by large 5. 1). were ob-
served among the calves. |t 1s suggested that
calves had aquired circulating T lymphocytes
when they were 1n the womb, Senogles et al.
(1979) reported that the proportion of periph-
eral T lymphoeytes in fetal calves was only 1%
in the first trimester but at the end ol the
gestational period it increased to 45%. It 1is
assumed that neonatal ecalves had 1mmune
competence on cellular tmmunity even after
birth and in the following weeks, 1t reached
adult level.

In contrast the pereentage of immunoglobulin
bearing lvmuphoeytes (B cells) 1n the peripheral
hlood of neonatal calves had been lound to be
only 5% (Senogless et al., 1978).

In contrast, the percentage of immunoglobulin
to infection 1s due to the i1mmaturity of B
lymphacytes and sequent hypogammaglobuli-
naemia. Previous studies coneluded that B cell
maturity was a T cell dependent phenomenon
and T cells obtained [rom newborn children
had suppressive activity on B cell maturity
(Hayward & Lawton 1977, Durandy et al.
1979).

Further studies on the function of calf lym-

phocytes, especially 1 the T cells and subsets,

are desired to clanfy the immunopotency of

neonatal calves.
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