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Triiodothyronine Affects the Phytohemagglutinin to Concanavalin A Proliferative

Response Ratio in Sex-Linked Dwarf Chickens' (42772)

GISELA F. ERF? AND JAMES A. MARSH
Department of Poultry and Avian Sciences, Cornell University, Ithaca, New York 14853

Abstract. Euthyroid Cornell K strain and sex-linked dwarf (SLD) strain cockerels (which have
abnormally low serum triiodothyronine concentrations) were supplemented with either 0, 0.01,
0.1, or 1.0 ppm of triiodothyronine (T;) in the diet. Peripheral blood lymphocytes (PBL) from
these cockerels were obtained by slow-speed centrifugation (slow-spin-prepared PBL). The
proliferative response of these PBL to phytohemagglutinin (PHA) and concanavalin A (Con A)
was determined when the chicks were 6, 9, and 12 weeks of age. Con A responsiveness was also
determined in 12-week-old cockerels using PBL which were separated on Ficoll (Ficoll-pre-
pared PBL). Using slow-spin-prepared PBL, PHA, and Con A responsiveness increased in both
strains with increasing levels of T supplementation. This enhancing effect of T; was particu-
larly evident in older cockerels. In 6- and 12-week-old SLD strain cockerels, the PHA:Con A
response ratio was significantly (P < 0.05) lower than in K strain cockerels. At 12 weeks of age
the PHA:Con A response ratio of the SLD strain was elevated to K strain control levels by T;
supplementation. Therefore, the lower PHA:Con A response ratio in the SLD strain appears to
be partially due to the existing peripheral hypothyroidism in this strain. Using Ficoll-prepared
PBL, the effects of T; on Con A responsiveness differed from those observed when slow-spin-
prepared PBL were used. From this study we conclude that T supplementation affects mitogen
responsiveness and the PHA:Con A response ratio. However, the effects of T; on mitogen
responsiveness depend on the age of the chicken, the level of T; supplemented, the T cell
population stimulated, and the method of lymphocyte enrichment. © 1988 Society for Experimental

Biology and Medicine.

Administration of exogenous iodothyro-
nines to euthyroid animals has been reported
to increase (1, 2), decrease (3, 4), or have no
effect (5, 6) on various aspects of immune
function. This lack of agreement in the litera-
ture may be due to several factors. For exam-
ple, the effects of triiodothyronine (T5) on
the proliferative response to concanavalin A
(Con A) in chickens were shown to be dose-
and age-dependent (2).

In the present study, the effect of exoge-
nously administered T; on cell-mediated im-
munity was examined in K and sex-linked
dwarf (SLD) strain chickens. Compared to
the control K strain with normal endocrine
function, the SLD strain chicken has a num-

! Chapter 6 of a thesis presented in partial fulfillment
of the requirements for the degree of Doctor of Philoso-
phy, Cornell University.

2 Present address to which reprint requests should be
sent: Gisela F. Erf, Clark Science Center, Department of
Biological Sciences, Smith College, Northampton, MA
01063.

ber of endocrine abnormalities. Among these
is a characteristic depression in serum T,
concentrations due to a deficiency of 5'-
monodeiodinase activity (7). This enzyme is
necessary for the peripheral conversion of
thyroxine (T,) to the more biologically active
T, and is therefore responsible for the for-
mation of most of the T; present in the
serum. As a result of this deficiency, the SLD
strain may be viewed as a suitable model for
examining the effects of a naturally occur-
ring form of hypothyroidism on immune
function. However, other endocrine imbal-
ances are also known to be present in this
strain including abnormal growth hormone
(GH) concentrations (7, 8), decreased num-
bers of tissue GH receptors in older animals
(9), and low concentrations of somatome-
dins (10). Whether all or any of these imbal-
ances are directly related to the iodothyro-
nine levels in this strain remains un-
clear (11).

One way to assess general cell-mediated
immune capabilities is to examine the re-
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sponse of lymphocytes to stimulation with
mitogens such as Con A and phytohemag-
glutinin (PHA). Both PHA and Con A have
been shown to be T cell specific in mamma-
lian (12) and avian species (13). In mamma-
lian species, Con A stimulates proliferation
of different T cell subpopulations than does
PHA (12). Thus, examination of both the
PHA and the Con A response in animals
supplemented with T; provides information
about the effects of T; on different T cell
subpopulations.

Using Ficoll-prepared peripheral blood
lymphocytes (PBL), we recently examined
the effects of dietary T; supplementation on
Con A responsiveness in K and SLD strain
chickens (2). However, examination of PHA
responsiveness using Ficoll-prepared PBL
resulted in very low or undetectable levels of
proliferation (unpublished results). There is
evidence that in chickens different methods
of lymphocyte enrichment yield cell prepara-
tions which respond differently to mitogen
stimulation (14, 15). Particularly, Ficoll-pre-
pared PBL have been shown to exhibit de-
pressed mitogen responsiveness compared to
slow-spin-prepared PBL (14).

The purpose of the study reported here
was to examine the effect of T3 supplemen-
tation on the PHA:Con A response ratio of
slow-spin cell preparations as a means of as-
sessing differential effects of T; state on T cell
subpopulations.

Materials and Methods. Experimental an-
imals. Two Single Comb White Leghorn
strains of chickens, developed and main-
tained at Cornell University, were used in
these experiments. These were the normal-
growing Cornell K strain and the SLD strain.
These strains were developed from related
parental stock (16) and have been main-
tained as closed populations for more than
25 years. Lines within each of these strains
that are homozygous B15/B15 at the major
histocompatibility complex (MHC) have
been developed by blood typing and pedigree
mating over a minimum of four generations
(17). One-day-old male chicks from each
strain were randomly assigned to treatment
groups and provided with feed (Cornell C, a
commercially formulated chick starter
mash) and water ad [ibitum. Chicks were
housed under a 15L:9D lighting regimen in

thermostatically controlled battery-brooders
with raised wire floors until 6 weeks of age.
Thereafter, the birds were transferred to
a separate grower facility, fed a commer-
cial grower mash, and maintained on a
9.5L:14.5D lighting regimen.

Experimental design. Twenty-four 1-day-
old cockerels from each strain were ran-
domly assigned to each of four treatment
groups. Treatments consisted of feeding the
cockerels diets supplemented with either O,
0.01, 0.1, or 1.0 ppm of T5. Birds were fed
the same diet from the day of hatch through-
out the duration of the experiment (12
weeks). For the mitogen assays, blood sam-
ples from two birds were pooled yielding 12
pools of blood for each strain and treatment
group. The proliferative response of lympho-
cytes to the mitogens Con A and PHA were
assayed at 6, 9, and 12 weeks of age. Blood
from the same two birds was pooled for each
assay.

Hormone treatments. The effectiveness of
dietary iodothyronine supplementation has
previously been demonstrated (18) and is
routinely used in our laboratory (2, 11, 19).
In this study, the diet was supplemented with
T (3,3, 5-triiodo-L-thyronine, Sigma Chem-
ical Co.) as described by Erf and Marsh (2).

Culture medium. Commercial RPMI 1640
medium was used containing 25 mAM Hepes
buffer (GIBCO, Laboratories) and supple-
mented with 1 ml of 5 X 1073 M 2-mercap-
toethanol, 1 ml of 200 mA/ L-glutamine, 2
ml of commercial heat inactivated chicken
serum, 1 ml of Pen-Strep (10,000 U penicil-
lin and 10 mg streptomycin), and 1 ml of
0.25 mg/ml fungizone per 100 ml of RPMI
medium. Medium supplemented in this way
is hereafter referred to as “complete” me-
dium.

Lymphocyte preparations. At 6, 9, and 12
weeks of age, 2.4 ml of blood was drawn
from the wing vein of each bird into syringes
containing 0.6 ml of RPMI 1640 with 10
USP units of heparin/ml (Heparin Sodium,
LyphoMed). To have samples large enough
to carry out all assays, blood samples from
two birds were pooled in 16 X 100-mm cul-
ture tubes and PBL were obtained by slow-
speed centrifugation at 80g for 5 min (14).
The plasma containing PBL was removed
and slow-spin PBL were washed twice in
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phosphate-buffered saline (PBS, 0.75% sa-
line, pH 7.2), at 200g for 10 min. Cell pellets
were resuspended in complete medium. Cell
concentrations in all slow-spin cell prepara-
tions were adjusted to 1 X 107 viable PBL/ml
of complete medium using the method de-
scribed by Erf and Marsh (2).

Heparinized blood from 12-week-old
cockerels was also used for Ficoll cell prepa-
rations. Blood samples were carefully layered
onto Ficoll (Ficoll-Paque, Pharmacia Inc.)
and centrifuged at 400g for 30 min. Periph-
eral mononuclear cells were removed from
the Ficoll-plasma interphase, washed twice
in PBS, and resuspended in complete me-
dium. Because Ficoll cell preparations con-
sist of PBL, monocytes, and large numbers of
thrombocytes (14), cell suspensions were ad-
justed to 1 X 107 PBL/ml. This was done by
visual discrimination of lymphocytes from
other peripheral mononuclear cells using the
method described by Erf and Marsh (2).

Cell proliferation assays. To assess PHA
responsiveness, 0.1 ml of each slow-spin cell
preparation (1 X 10° PBL/well) was added to
6 wells of a 96-well U-bottom microtiter
plate. To three of these wells, 0.1 ml of com-
plete medium was added (unstimulated con-
trols), and to the other three wells 30 ug of
PHA/well (PHA-P, E-Y Laboratories, San
Mateo, CA) in 0.1 ml of complete medium
was added (stimulated cells). Thirty micro-
grams of PHA/well has previously been de-
termined to yield optimal levels during lym-
phocyte proliferation in our assay system.
Using this dose of PHA, lymphocyte prolifer-
ation peaked during the last 24 hr of a 42 hr
culture. To determine lymphocyte prolifera-
tion, [*H]thymidine (1.5 xCi/0.05 ml of
complete medium) was added to each cul-
ture after 18 hr of incubation. Cells were in-
cubated for another 24 hr and then harvested
onto glass-fiber filters. The uptake of
[*H]thymidine was determined by scintilla-
tion counting as counts per minute (cpm)
and the data were expressed as the change in
cpm (i.e., cpm of stimulated culture — cpm
of unstimulated cultures). Proliferation of
the unstimulated cultures always yielded less
than 1000 cpm and usually ranged between
300 and 600 cpm.

For the Con A assays, optimal mitogen
dosage and time of peak lymphocyte prolif-

eration were also determined previously for
all strain and treatment groups. The Con A
assays were conducted using the same proce-
dure as in the PHA assays. In these assays,
however, cultures were stimulated with 5 ug
Con A (Sigma Chemical Co., St. Louis, MO)
in 0.1 ml complete medium per well. Tri-
tiated-thymidine was added to all Con A cul-
tures after 36 hr of incubation in the same
manner as described for the PHA assay.

Lymphocyte:-monocyte ratio. For each
strain and treatment combination, 9 blood
smears/group were prepared to determine
the ratio of PBL and monocytes in the Ficoll
cell preparations. Twenty microliters of the
Ficoll cell preparations was placed on glass
slides and evenly spread over the surface.
After drying, slides were fixed in methanol
and stained with Wright stain. The ratio of
PBL to monocytes was determined after
counting a total of 300 mononuclear leuco-
cytes per slide.

Statistical analysis. Data were analyzed
for main effects of strain and treatment and
strain by treatment interactions using two-
way analysis of variance (ANOVA). Single
effects due to strain and treatment were de-
termined using the protected least significant
difference test and linear regression analysis
(20). All PHA and Con A data were normal-
ized by square root transformation prior to
statistical analysis. In all statistical tests the
level of significance was chosen to be P
< 0.05. Two-way analysis of variance re-
vealed no significant interactions between
treatment and strain effects in all mitogen
assays. For this reason, primarily the main
treatment effects are reported and discussed
for both strains. However, in graphical pre-
sentations of the data (Figs. 1-4), single ef-
fects of treatments are shown for each strain.

Results. The ratio of lymphocytes to
monocytes present in the Ficoll cell prepara-
tions was unaffected by strain or dietary T;
supplementation. The average lymphocyte
to monocyte ratio in these cell preparations
was 6.4 + 0.5 and 5.9 = 0.6 (mean ratio
+ SEM) for K strain and SLD strain
chickens, respectively.

Effects of dietary T; supplementation on
the PHA responsiveness of slow-spin-pre-
pared PBL from K and SLD strain cockerels
were age- and dose-dependent (Fig. 1). In
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F1G. 1. The proliferative response of PHA-stimulated
lymphocytes isolated from whole blood by slow-speed
centrifugation. PHA responsiveness was examined in 6-
(a), 9- (b), and 12-week-old (¢) K and SLD strain cock-
erels receiving diets supplemented with 0, 0.01, 0.1, and
1.0 ppm T; since the day of hatch. Each bar represents
the mean change in counts per minute of 12 samples
+ SEM. The asterisk indicates significant (P < 0.05)
single treatment effects compared to the untreated con-
trol of that strain and age group.

most age and strain groups the higher con-
centrations of T; tended to increase PHA re-
sponsiveness (Fig. la—c¢). The main effect of
T; treatment was, however, only significant
in 12-week-old cockerels (Fig. 1c). Although
there were no significant main strain effects
in PHA responsiveness between SLD and K
strain cockerels at all ages, graphical repre-
sentation of the data (Fig. 1) suggests that the
SLD strain is somewhat more responsive
than the K strain.

At 6 weeks of age there was no significant
treatment effect on the Con A responsiveness

of slow-spin-prepared PBL (Fig. 2a). In 9-
and 12-week-old cockerels there was a signif-
icant main treatment effect, whereby T; sup-
plementation resulted in enhanced Con A
responsiveness. In 9-week-old cockerels of
both strains, linear regression analysis
showed that Con A responsiveness increased
directly with increasing levels of T; supple-
mentation (Fig. 2b and 2c¢). In all age groups,
there was a significant main strain effect on
Con A responsiveness of slow-spin-prepared
PBL, with the SLD strain exhibiting greater
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FIG. 2. The proliferative response of Con A-stimulated
lymphocytes isolated from whole blood by slow-speed
centrifugation. Con A responsiveness was examined in
6- (a), 9- (b), and 12-week-old (c) K and SLD strain
cockerels receiving diets supplemented with 0, 0.01, 0.1,
and 1.0 ppm Tj since the day of hatch. Each bar repre-
sents the mean change in counts per minute of 12 sam-
ples = SEM. The asterisk indicates significant (P < 0.05)
single treatment effects compared to the untreated con-
trol of that strain and age group.
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Con A responsiveness than the K strain
cockerels.

The observed Con A response pattern of
Ficoll-prepared PBL from T;-treated, 12-
week-old K and SLD strain cockerels (Fig. 3)
was in agreement with that observed in an
earlier study by Erf and Marsh (2) and in
direct contrast to the response observed
using slow-spin cell preparations. Although
treatment effects were not statistically signifi-
cant, supplementation with 0.01 ppm of T,
resulted in some enhancement of the prolif-
erative response of Ficoll-prepared PBL
whereas higher levels of T; supplementation
did not, i.e., there was no direct effect on
PBL proliferation with increasing dosage as
was seen in the previous experiment using
slow-spin-prepared lymphocytes.

There was a significant main strain differ-
ence in Con A responsiveness of Ficoll-pre-
pared PBL. However, contrary to the slow-
spin-prepared PBL but like our observation
in the earlier study (2), Ficoll-prepared PBL
from SLD strain cockerels exhibited an
overall lower Con A response than Ficoll-
prepared PBL from K strain cockerels.

The PHA:Con A response ratio of slow-
spin-prepared PBL was not significantly af-
fected by dietary T; supplementation in 6-
and 9-week-old cockerels (Fig. 4a and 4b). In
12-week-old cockerels there was a significant
interaction between treatment and strain ef-
fects. Thus, the two strains were analyzed
separately. Supplementation of 12-week-old
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FIG. 3. The proliferative response of Con A-stimulated
lymphocytes isolated from whole blood by floatation on
Ficoll. Con A responsiveness was examined in 12-week-
old K and SLD strain cockerels receiving diets supple-
mented with 0,0.01, 0.1, and 1.0 ppm T; since the day of
hatch. Each bar represents the mean change in counts
per minute of 12 samples + SEM.
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FiG. 4. The PHA:Con A response ratio of peripheral
blood lymphocytes isolated by slow-speed centrifuga-
tion. The PHA:Con A response ratio was determined in
6- (a), 9- (b), and 12-week-old (c) K and SLD strain
cockerels receiving diets supplemented with 0, 0.01, 0.1,
and 1.0 ppm T; since the day of hatch. Each data point
represents the mean PHA:Con A response ratio of 12
samples + SEM.

K strain cockerels with 0.01 ppm of T; signif-
icantly enhanced the PHA:Con A response
ratio. With higher doses of T3 supplementa-
tion, the PHA:Con A response ratio of 12-
week-old K strain cockerels returned to the
unsupplemented control levels (Fig. 4c).
However, the PHA:Con A response ratio in-
creased significantly in 12-week-old SLD
cockerels with increasing levels of T; supple-
mentation (Fig. 4c). The PHA:Con A re-
sponse ratio of the SLD strain was generally
lower than that of the K strain cockerels at all
ages. A significant difference between strains
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in the form of a main strain effect was ob-
served in both 6- and 12-week-old cockerels
(Fig. 4).

Discussion. Assessment of the Con A and
PHA responsiveness of T lymphocytes serves
as an indicator for general cell-mediated im-
mune capabilities and is often used as a diag-
nostic tool in the detection of abnormal cell-
mediated immune function (12). In mam-
malian species, PHA is known to stimulate
proliferation of different T cell subpopula-
tions than are stimulated by Con A. The
PHA:Con A response ratio has been used as
an indicator for assessing the normal balance
of T cell subpopulations (21). In the present
study, PHA and Con A responsiveness was
assessed to examine the relationship between
1odothyronine state and T cell mitogenic re-
sponsiveness in K and SLD strain chickens.

The enhancing effects of dietary T; sup-
plementation on the PHA and Con A re-
sponse of slow-spin-prepared PBL were dem-
onstrated in both strains, especially in older
cockerels. Similarly, the PHA:Con A re-
sponse ratio was not significantly affected by
T, supplementation until the cockerels were
12 weeks old. At this age, the PHA:Con A
response ratio in the SLD strain cockerels
increased with increasing levels of T supple-
mentation. In the K strain cockerels only the
lowest level of T; supplementation signifi-
cantly enhanced the PHA:Con A response
ratio, with higher T; levels having no effect.
Interestingly, plasma T; concentrations
(Marsh and Erf, submitted for publication)
in the SLD strain were not only significantly
reduced in the unsupplemented 12-week-old
SLD strain cockerels (0.4 ng/ml) compared
to K strain cockerels (1.25 ng/ml), but also in
those SLD strain cockerels which were sup-
plemented with 1.0 ppm T3 (5.9 ng/ml in
SLD strain versus 10.6 ng/ml in the K
strain). It is possible that in the functionally
hypothyroid SLD strain chicken, T; supple-
mentation resulted in normal plasma T,
concentrations which enhanced the PHA:
Con A response ratio to the level of the K
control chicks. Supplementation of the eu-
thyroid K strain cockerels with already nor-
mal concentrations of T3, however, may
have resulted in a hyperthyroid condition
with T; concentrations too high to have en-
hancing effects on the PHA:Con A ratio.

Generally, the PHA:Con A response ratio

varied depending on the strain of chickens
and the dose of T; supplementation. Thus it
would appear that in the chicken, like in
mammals, PHA and Con A may stimulate
different T cell subpopulations. Assuming
this is the case, the functionally hypothyroid
SLD strain cockerels may have an abnormal
balance among T cell subsets which can be
manipulated with T3 supplementation. This
I1s in agreement with the observation by
Fabris e al. (21) that the low PHA:Con A
response ratio in old mice compared to
young mice can be significantly enhanced by
short-term treatment with thyroxine. Fur-
ther evidence that iodothyronine state can
affect the normal balance between T cell sub-
populations was reported by Pacini et al.
(22). They observed that when compared to
normal rats, hypothyroid (thyroidectomized
or 6-propyl-2-thiouracil treated) rats had an
increased proportion of suppressor T cells
in the blood resulting in a decreased
helper:suppressor T cell ratio.

In the present study the presence or ab-
sence of either strain or treatment effects on
the Con A response depended on the method
of lymphocyte enrichment used. Using slow-
spin cell preparations, SLD strain cockerels
exhibited an overall greater Con A respon-
siveness than K strain cockerels. Further-
more, higher levels of T; supplementation
increased the Con A response of slow-spin
cell preparations in both strains. However,
the opposite results were obtained when Con
A responsiveness was examined in the same
strain and treatment groups using Ficoll cell
preparations. In this case, like in an earlier
report (2), SLD strain cockerels exhibited a
lower Con A response than those of the K
strain. Furthermore, higher levels of T; sup-
plementation depressed the Con A respon-
siveness of Ficoll cell preparations in both
strains. Using chickens, it has been estab-
lished that Ficoll and slow-spin cell prepara-
tions differ in their immune cell composi-
tions. As shown by Schaefer et al. (14), slow-
spin cell preparations consisted almost
entirely of lymphocytes with <0.1% mono-
cytes whereas Ficoll cell preparations con-
sisted of PBL, 6 to 8% monocytes, and a large
number of thrombocytes.

We have made similar observations re-
garding the cell compositions of slow-spin
and Ficoll preparations (unpublished obser-
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vation). Since thrombocytes do not appear to
affect the Con A response (15), they would
seem to be of negligible consequence in these
studies. However, substantial evidence exists
from work done in chickens that the mono-
cytes present in Ficoll cell preparations may
exert a suppressive effect on the Con A re-
sponse (14). In the present study, unlike the
observations by Schaefer et al. (14), the Con
A response of Ficoll cell preparations was not
noticeably suppressed when compared to the
response of the slow-spin cell preparations.
However, a major difference was found be-
tween the two different cell preparations in
the PHA response (unpublished observa-
tions) with slow-spin cell preparations giving
a much greater proliferative response to PHA
than was obtained using Ficoll-prepared
cells.

On the assumption that the presence or
absence of monocyte suppression is the only
difference between Ficoll and slow-spin cell
preparations several hypotheses can be put
forward. First, the number of monocytes and
hence monocyte suppression, may vary de-
pending on the strain and/or treatment. This
hypothesis can be readily disputed by the fact
that the monocyte:lymphocyte ratio in the
Ficoll cell preparations was the same in both
strains and did not change with T; supple-
mentation. Second, the suppressive activity
of monocytes may differ depending on strain
and/or treatment. If this is true, it would ap-
pear that the suppressive activity of Ficoll-
prepared monocytes is higher in SLD strain
than in K strain cockerels. This is based on
the fact that slow-spin preparations from the
SLD strain had an overall greater Con A re-
sponse than the K strain, whereas the reverse
relationship existed when Ficoll cell prepara-
tions were stimulated with Con A. Further-
more, if the suppressive activities in the Fi-
coll cell preparations from all treatment
groups were constant, one would expect the
Con A response of Ficoll-prepared cells to be
lower compared to slow-spin-prepared cells
but the effects of T; should be similar with
both types of cell preparations. However,
high levels of T; supplementation enhanced
the Con A response of slow-spin cell prepara-
tions and depressed the Con A response of
Ficoll preparations. This suggests that in Fi-
coll cell preparations the suppressive activity
of monocytes may increase with increasing

levels of T; supplementation. As reported by
Schaefer et al. (14) the monocytes present in
Ficoll cell preparation appear to mediate
their suppressive effects by soluble factors.

Finally, an alternative hypothesis is that
other factors are involved in the regulation of
the Con A response in the two types of cell
preparations. For example, the two methods
of lymphocyte enrichment may have yielded
different T cell subpopulations which re-
spond differently to mitogenic stimulation
and to T; supplementation. Given the differ-
ential responsiveness of these two prepara-
tions to Con A and PHA, this would seem to
be a viable hypothesis. Further studies are
required to examine the above possibilities.

Several conclusions can be drawn from
this study. Clearly, T; does have enhancing
effects on both PHA and Con A responsive-
ness in K and SLD strain cockerels. Gener-
ally, the effects of T; were dose-dependent
and were more prominent in 9- and 12-
week-old cockerels. At these ages, mitogen
responsiveness tended to increase with in-
creasing doses of T3 supplementation. The
PHA:Con A response ratio was lower in the
SLD strain than in the K strain cockerels at
all ages. In 12-week-old SLD strain cock-
erels, the lower PHA:Con A response ratio
increased to the levels of the K strain control
as a result of T; supplementation. Thus the
SLD strains’ depressed PHA:Con A response
ratio may be due to this strains’ peripheral
hypothyroidism. Based on the observed
changes in the PHA:Con A ratio depending
on strain and treatment, it appears that in the
chicken, like in mammals, PHA and Con A
may stimulate different T cell subpopula-
tions. Finally, we have shown that the effect
of T; on Con A and PHA responsiveness can
differ dramatically depending on the method
of lymphocyte enrichment. This is further
evidence for the differential effectiveness of
T; depending on the immune cell popula-
tions. Different T cell subpopulations may
be present in the Ficoll than in the slow-spin
cell preparations which differ in their re-
sponse to Con A stimulation and T; supple-
mentation. On the basis of these data, how-
ever, one cannot rule out the level of sup-
pressive monocyte activity present in the
Ficoll cell preparations varying as a result of
the strain of cockerels and the level of T;
supplementation.
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