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Abstract. The effects of triiodothyronine (T;) treatments on general body growth, long bone
growth, primary lymphoid organ development, antibody production, and serum growth
hormone (GH) and thyroid hormone levels were examined in two dwarf strains (sex-linked
dwarf—SLD, and autosomal dwarf—ADW) and in a normal-growing control strain (K) of
White Leghorn chickens. One-day-old male chicks from each of these strains were assigned to
either an untreated control group or to one of the groups receiving a T; supplement ranging
from 0.01 to 1.0 ppm. General body growth and long bone growth were significantly (P
< 0.05) stimulated only within the SLD strain by the intermediate T, dosages. The 1.0-ppm T,
dosage level resulted in depressed body weights within both the K and ADW strains but
produced no significant changes within the SLD strain. Thymic growth was significantly
stimulated due to treatments of 0.1 ppm T; in the SLD strain (P < 0.05) and 1.0 ppm Tj in
both the SLD and ADW strains (P < 0.001 and P < 0.05, respectively). Bursal growth was
significantly depressed (P < 0.05) at all T; dosage levels within the SLD strain while 0.01 and
0.1-ppm T, treatments resulted in significant bursal growth stimulation in the K and ADW
strains, respectively. Concomitant with the depressed bursal growth, antibody production was
significantly depressed (P < 0.05) within the SLD strain at the 1.0-ppm T; dosage level.
Antibody production was not significantly affected by any of the T; treatments within the
control K or ADW strains. Serum T; levels were significantly increased in all strains by the T;
supplementation but thyroxine (T,) serum levels were affected only within the SLD strain. The
0.01-ppm T, treatment resulted in a significant increase (P < 0.05) in serum T, levels within
this strain and treatment group. The only increase (P < 0.05) in GH levels due to T; treatments
occurred within the same SLD treatment group. The higher T; treatments resulted in serum

GH levels being severely depressed (P < 0.01) in all strains.
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The hormonal milieu of the animal exerts
important controls on growth and develop-
ment. The role of neuroendocrine function
in immune system development and function
is an area that has only recently begun to
generate considerable research interest. Of
the investigations thus far, many have used
either one of the dwarf strains of mice (1-3)
or in vitro approaches (4) for the study of
these interactions.

The studies presented here have utilized
two dwarf strains of chickens as models for
investigating possible interactions between
the immune and endocrine systems. One of
these strains, the sex-linked dwarf (SLD), is
known to have low peripheral 5-monodeio-
dinase activity resulting in the impaired con-
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version of thyroxine to the more biologically
active triiodothyronine (5), abnormally fluc-
tuating growth hormone levels (5, 6), and
low somatomedin levels (7). These hormonal
deficiencies are accompanied by impaired
humoral immune function (8) which can be
modified by hormonal manipulations (9).
The second dwarf strain, the autosomal dwarf
(ADW), has been found to also have abnor-
mally fluctuating growth hormone levels and
slightly depressed thyroid function (5). The
growth of this strain is greatly reduced relative
to the control strains but the immune param-
eters examined thus far appear to be normal
(8, 9).

The purpose of these experiments was to
further examine the effects of hormonal
treatments in these strains and to gain further
information on the roles of growth hormone
and the thyroid hormones in regulating body
growth, specific organ and tissue growth, and
immune function.
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Materials and Methods. Experimental an-
imals. Three strains of White Leghorn chick-
ens developed and maintained at Cornell
University were used in these experiments.
These were the sex-linked dwarf (SLD) strain
(10), the autosomal dwarf (ADW) strain (11),
and a normal-growing control (K) strain. The
autosomal dwarfing mutation first arose
within the K strain and both strains express
only the B'> major histocompatibility com-
plex (MHC) haplotype. The sex-linked dwarf-
ing gene (dw) was incorporated into the same
White Leghorn population from which the
K strain was originally derived and has been
maintained as a separate strain for many
years. Both the B'* and B! MHC haplotypes
are found within this strain. Chicks from
each strain were randomly assigned to treat-
ment groups and housed in thermostatically
controlled battery brooders with raised wire
floors. A commercial chick starter mash (Ag-
way Pacemaker) and water were provided ad
libitum. The chicks were raised on a 15L:9D
lighting regime.
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Experimental protocol. Experiments 1 and
2 were performed by two separate laborato-
ries. Experiment 1 was designed to assess the
effect of triiodothyronine (T;) supplementa-
tion on general body growth in the dwarf
strains. The second experiment examined the
dose-response effects of T; supplements on
immune development and function.

Experiment 1. At 2 weeks of age, male
and female chicks from each of the three
strains were randomly assigned to four treat-
ment groups. The number of animals per
treatment group is given in the results. The
treatments for each of these groups were as
follows: Group 1 served as the untreated
control and was fed the unsupplemented
commercial chick starter ration throughout
the experiment; Group 2 was fed the com-
mercial diet supplemented with 0.1 ppm Tj3;
the Group 3 diet was supplemented with 0.3
ppm T;; and the Group 4 diet was supple-
mented with 1.0 ppm T;. The treatments
were continued over a 4-week period. Initial
body weight measurements were taken at the
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FIG. 1. The antibody response of the control K strain and the autosomal and sex-linked dwarf strains
to SRBC. Each bar represents the mean circulating antibody titer for 15~18 male chicks per group with
the SEM indicated. Open bars represent the control treatment group; horizontal slashed bars represent
the 0.01-ppm T; treatment group; the solid bars represent the 0.10-ppm T; treatment group; and the
diagonally slashed bars represent the 1.0-ppm Tj treatment group. Significantly different from the control

treatment within that strain, *P < 0.05.
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beginning of the treatment period and again
at the termination of the experiment. Also,
at this time, measurements of shank length
were taken for all animals and SLD pectoralis
muscle and liver were collected and weighed.

Experiment 2. One-day-old male chicks
from each of the three strains were randomly
assigned to one of four treatment groups
with 15-18 chicks per group. Group 1 was
the untreated control group and was fed the
unsupplemented commercial chick starter
diet. Groups 2, 3, and 4 were fed the chick
starter diet supplemented with 0.01, 0.1, and
1.0 ppm Tj, respectively. Body weights were
recorded upon assignment to treatment
groups and at weekly intervals thereafter. At
28 days of age, all chicks received a primary
immunizing dose of suspended SRBC. One
week later, blood samples were collected and
the serum analyzed for antibody and hor-
mone concentrations. At 36 days of age, final
body weights were recorded and the animals
sacrificed. All thymic tissue and the bursa of
Fabricius were removed and cleaned of ad-
herent tissue prior to obtaining organ weights.

Immunization and antibody titration. A
0.5% suspension of sheep erythrocytes (SRBC)
in 0.01 M phosphate buffer, pH 7.4, contain-
ing 0.85% saline served as the test antigen.
All chicks were immunized at 4 weeks of age
by a 0.2-ml intracardial primary injection of
the SRBC suspension. Blood samples were
drawn by cardiac puncture at 5 weeks. All
sera were individually analyzed for circulating
anti-SRBC antibody and for hormone con-
centrations. Antibody was measured by the
microhemagglutination technique (12) as de-
scribed previously (8).

Triiodothyronine treatments and hormone
determinations. T; supplementation was ac-
complished by slowly adding 10 ml of a 10
mg/ml solution of 3,3, 5-triiodo-L-thyronine
(Sigma Chemical Co.) per 10 kg of the com-
mercial diet while mixing. After thorough
mixing, this concentrate (10 ppm T;) was
used to prepare the 1.0 ppm T; supplemented
diet. The 0.1 and 0.01 ppm T; supplemented
diets were prepared using the 1.0 ppm T,
stock diet.

The serum concentrations of thyroxine
(Ty) and T: were measured in duplicate
samples using commercially available Mi-
cromedic radioimmunoassay (RIA) kits. The

sensitivities of the RIAs for the thyroid hor-
mones were 4.3 ng T4/ml and 0.16 ng Ts/
ml. Avian growth hormone (GH) serum con-
centrations were assayed in duplicate at two
concentrations in a single RIA using the
specific homologous RIA developed by
Harvey and Scanes (13).

Statistical treatment of data. All samples
were coded and randomized for antibody
and hormone determinations. The data were
organized into the respective strain and treat-
ment groups only after the samples had been
read and recorded. Analysis of variance was
performed to determine if strain or treatment
effects existed within the different parameters
examined. Planned comparisons were ana-
lyzed using the protected LSD T test (14).

Results. The body weight gain and shank
length data from Experiment 1 are presented
in Table I. Significant increases in body
weight gain over the 4-week treatment period
occurred only within the SLD strain chicks
(both males and females) that received the
lower (0.1 and 0.3 ppm) T; supplementation
levels. The 1.0 ppm T; dosage did not sig-
nificantly increase body weight gains in the
SLD strain but did significantly depress this
growth parameter in both the K (P < 0.005)
and ADW (P < 0.05) strains.

The same treatments that had significant
enhancing effects on SLD body weights were
also stimulatory to long bone growth. Signif-
icant increases in shank length measurements
were found in all female SLD treatment
groups when compared to the untreated con-
trol. The same result was observed in the
male SLD treatment groups, although en-
hancement of long bone growth was generally
somewhat less than that observed in the
females. Within the males only the 0.1- and
0.3-ppm T; treatments significantly increased
(P < 0.05) shank length.

The effect of T treatments on SLD liver
and pectoralis muscle was monitored to pro-
vide additional growth indicators within this
strain (Table II). When the liver weights were
adjusted for body weight, the growth of this
organ was depressed to a highly significant
(P < 0.005) degree in all T; treatment groups
for both males and females. This was a
function of the increased body weights within
these treatment groups, however, since there
were no significant differences (P > 0.05)
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Shank 1. (mm)

Body wt gain (g)

SLD
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TABLE I. EFFECT OF T; TREATMENTS ON BODY WEIGHT GAIN AND LONG BONE GROWTH
K strain

Body wt gain (g)
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T; EFFECTS ON GROWTH AND IMMUNE FUNCTION 85

e =
S =N —
HHHH
e

0.

~ o —
O O~

8
17
(®)
)

186.4 = 13.2
191.1 £ 18.11
157.4 = 8.7*

200.7 + 6.8

* »
eQoN
_———

H o+ H
TN

70,
74
75
73

(11)
(1
(12)

1384+ 59
163.6 + 14.4*
186.9 = 12.2%** (13)
154.1 + 9.8

——en
NN —O
H o+ HH

(13)
(12)
(13)
(12)

235.5 £ 19.7¢

214.8 = 15.1
197.8 = 14.1
186.2 £ 6.2

1.0 ppm T;

0.1 ppm T,
Females

Control
0.3 ppm T,

0]
(5)
®
5)

118.2 + 144

1473 + 83
155.4 + 14.1
138.8 + 15.7

an
(1
(11)

199.6 £ 9.6%** (12)

1725+ 74
166.0 = 10.8

1389+ 93

1.6
0.

3+1
1£1
194.7 + 12.0

200.
156.0 £ 6.22%**

217
** Significantly different from the untreated control of that sex, P < 0.01.
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“ Mean weight + SEM with number of animals per group indicated in parentheses.
* Significantly different from the untreated control of that sex, P < 0.05.

0.1 ppm T,
0.3 ppm T,
1.0 ppm T;

Control

within treatment groups for unadjusted liver
weights.

When examining the muscle data (Table
II), essentially the reverse was observed. A
significant positive treatment effect (P < 0.05)
existed when the female unadjusted muscle
weights were compared; the same trend (al-
though not significant—P > 0.05) occurred
within the males. When these weights were
expressed as muscle weight per body weight,
no significant differences (P> 0.05) were
found except at the highest T; dosage where
female SLD muscle weights were significantly
(P < 0.01) depressed (Table II).

The second experiment assessed the effects
of T supplementation on humoral immune
function and growth of the primary lymphoid
organs as well as on general body growth.
After examination of the body weight gain
data this experiment again revealed a signif-
icant (P < 0.01) enhancement of growth only
in the SLD strain and only at the intermediate
T, dosage level (Table III). Examination of
the T; treatments on primary lymphoid organ
growth revealed several treatment effects. All
growth data for the primary lymphoid organs
are expressed on a per body weight basis to
allow comparisons both within treatment
groups and strains and to separate general
growth effects from the specific effects of T;
on the growth of these organs.

T; supplementation of the feed had a
significant (P < 0.01) stimulatory effect on
bursal growth in both K strain (0.01 ppm
T;) and ADW strain (0.1 ppm T;) animals
when compared to their respective untreated
controls (Table III). Within the SLD strain,
however, these treatments produced a definite
dose-dependent depression of bursal growth
with a maximal effect occurring at T3 dosages
of 0.10 ppm or greater. There were no strain
differences (P> 0.05) in adjusted bursal
weights between the untreated controls.
Among the Ts-treated groups, bursal growth
within the SLD was significantly decreased
(P < 0.01) relative to the K control strain
for a given dosage level.

A general trend of stimulated thymus
growth due to T3 supplementation was noted
in all strains. Significant thymic growth en-
hancements, however, were observed only
within the dwarf strains at either the 0.1-
ppm (SLD) or 1.0-ppm (SLD and ADW) T;
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TABLE I1. EFFECT OF T; TREATMENTS ON SLD LIVER AND MUSCLE GROWTH

Liver wt (g/100 g body wt)

Pectoralis muscle wt (g/100 g body wt)

Treatment Male Female Male Female

Control 3.69 £0.13¢ (7) 371 2015 (7 8.76 = 0.50 (7) 9.80 = 0.54 (6)
0.1 ppm T; 2.82 £ 0.17** (7) 3.16 = 0.13** (8) 9.04 + 0.42 (7) 9.83 + 0.42 (8)
0.3 ppm T, 2.58 £ 0.07** (8) 2,47 + 0.08** (7) 7.92 +0.76 (8) 9.34 £ 096 (7)
1.0 ppm T, 2.92 £ 0.14** (8) 2.85 = 0.08** (8) 6.94 + 0.36 (8) 6.40 = 0.78* (8)

¢ Mean weight + SEM with number of animals per group indicated in parentheses.
* Significantly different from the untreated control of that sex; P < 0.01.
** Significantly different from the untreated control of that sex; P < 0.005.

dosage levels (Table III). Thymic weights also
differed between strains. The adjusted ADW
thymic weights were significantly lower than
the K control strain animals in all treatment
groups. Within the SLD strain, only the
adjusted thymic weights of the untreated
control were significantly less (P < 0.05) than
those of the K strain. At the highest Tj
dosage, the thymic growth of the SLD was
stimulated to the extent that their mean
adjusted thymic weight was significantly
greater (P < 0.05) than that of K strain ani-
mals undergoing the same treatment.

With the addition of increasing amounts
of T; to the diet, the antibody response of
the SLD strain was increasingly depressed
(see Fig. 1) resulting in a significant depression
(P < 0.05) at the 1.0-ppm T; level. No effects
on antibody production due to T; treatments
were seen within either the K or ADW
strains. When comparing the humoral im-
mune responsiveness of the dwarf strains to
the normal-growing K strain, the SLD pro-
duced significantly less (P < 0.005) antibody
in all treatment groups. The anti-SRBC an-
tibody production within the ADW strain,
however, was not significantly different from
the K strain within any of the treatment
groups.

Finally, the effects of the T; treatments on
serum levels of GH and the thyroid hormones
(T; and T,) were examined. The results are
presented in Table IV. T; supplementation
increased serum T; levels with significant
increases occurring at the higher supplemen-
tation levels within all strains. Even following
the exogenous addition of Ts, significant
differences in serum Tj levels still remained
between the control K strain and the dwarf
strains. For all treatment groups, the SLD

strain was found to have significantly lower
(P < 0.001) serum concentrations of T3 than
the K strain animals. The ADW strain also
had generally lower T; levels when compared
to the K strain, although to a lesser ex-
tent (P < 0.05) than was manifest within
the SLD.

T; supplementation produced only minor
effects on serum T, levels (Table 1V). The
only significant change (P < 0.05) in serum
T, levels within any of the strains due to Ts
treatments was observed in the 0.01-ppm T,
treatment group of the SLD strain. There
were no significant differences (P > 0.05) in
serum T, levels between strains for any of
the treatment groups.

Supplementation with T3 produced notable
changes in serum GH levels within all strains
(Table IV). The overall trend was toward
depressed GH levels as dietary levels of T3
increased, with maximal GH depression oc-
curring in all strains at 1.0 ppm T;. The
major deviation from this trend was at the
lower T; treatment dosages within the SLD
strain. These treatments (0.01 and 0.1 ppm
Ts) resulted in an elevation of serum GH
levels with a significant increase (P < 0.05)
in GH resulting from the lowest T; dosage
level. This elevation is the only significant
difference (P < 0.05) in GH serum levels
between strains when the dwarf strains were
compared to control K strain animals of a
given treatment group.

Discussion. The effect of T3 supplementa-
tion on SLD body growth seen in these
studies is consistent with previous work. De-
creased peripheral 5-monodeiodinase activity
found within this strain results in significantly
depressed T;/T, ratios (5) and T4 supplemen-
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TABLE IIl. EFFECT OF T3 TREATMENTS ON BODY WEIGHT GAIN AND PRIMARY LYMPHOID ORGAN GROWTH
Body wt gain

Treatment
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rx weight gain at l.O-ppm T, supplementatiqn
R X levels that were seen in both the K strain
'; » j:l and ADW but not in the SLD strain.
- o o The effects of T; supplementation on the
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HoH VvV duced significant increases in long bone
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T; dosage. This suggests that the general
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TABLE 1V. EFFECT OF T; TREATMENTS ON SERUM T3, T4, AND GH HORMONE LEVELS
SLD

GH level (ng/ml)

Treatment
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229 SLD strain is largely due to increased muscle
'fl fl ‘fl mass since the muscle weights appear to
0 oo parallel body weights. Furthermore, it appears
NI that the growth of all body organs is not
being stimulated equally by these treatments
H (i.e., the liver weights remained essentially
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<o dwarf strains. This thymotropic effect of the
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el =353 directly or indirectly) between the primary
ZEEE lymphoid organs. A pertubation of such a
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.| EEEE growth in the K and ADW strains is exam-
5% 5| §EES ined. It should be noted that the lower Ts
SR S| 255§ dosages did produce significant enhancing
HH+H| SEE8E effects on bursal growth in both the K and
22g| £ 5353 ADW strains. This observation suggests that
22 SEEE T; alone does not necessarily exert adverse
- - ;3 88 effects on bursal growth and may, at optimal
*; : F| 2555 concentrations, be stimulatory. These stim-
ggEl 3999 ulatory effects of T; supplements on bursal
s S & =iy growth occurred, however, at one T3 dosage
S S -~ level of magnitude less than that which stim-
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ulated thymic growth (Table III). Further-
more, when increasing T; dosages resulted
in stimulated thymic growth, the stimulatory
effects on bursal growth were lost. Finally,
the differences observed between the SLD
and the other two strains in the sensitivity of
the bursa (thymus?) to exogenously admin-
istered T3 may simply be due to a heightened
overall sensitivity of the SLD strain to this
hormone as a result of the T; deficiency
which normally exists within this strain.

Evidence that treatments which affect the
growth of a primary lymphoid organ may
also affect the functioning of that organ is
provided by an examination of the humoral
immune responses of these animals. A direct
relationship appears to exist between the
ability of the various strains to produce anti-
SRBC antibody and bursal growth. This is
particularly apparent within the SLD strain.
As bursal growth was depressed within the
Ts-treated animals, the ability of this strain
to mount an effective antibody response was
also decreased. This dose-dependent depres-
sion in circulating anti-SRBC levels resulted
in significantly less antibody production by
those SLD chicks receiving the highest Ts
dosage when compared to untreated SLD
controls. This may be contrasted to the results
of previous experiments where growth hor-
mone treatments enhanced both bursal
growth and antibody production within this
strain (9).

As discussed above, the depression of hu-
moral immune responsiveness within the
SLD strain by T; supplementation was an
unexpected result. Given the functionally
hypothyroid status (5) and the impaired an-
tibody responsiveness (8) that has previously
been reported for this strain, it was anticipated
that perhaps the T; treatments not only
would restore more normal growth charac-
teristics but also would restore normal levels
of humoral immune functioning to these
animals. Other studies in both mammalian
(17, 19) and avian (20, 21) species have
demonstrated the importance of thyroid
functioning for optimal immune development
and function. Whether this depression in
antibody production and bursal growth are
due to a hormonal imbalance affecting the
thymus and its immunoregulatory activities
is a subject for further investigations.
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The interactions and effects of T; treat-
ments on serum T3, T4, and GH levels allow
for several observations and conclusions. The
relative insensitivity of the thyroid feedback
control mechanisms to exogenously admin-
istered T; was an unanticipated observation.
As T; serum levels increased, there was a
definite tendency for T, levels to decrease
which was apparent within both the K and
ADW strains suggesting that some moderate
negative feedback was occurring. However,
even with four- to fivefold increases in serum
T;, T4 levels were not significantly depressed
in any of the three strains. This seeming
insensitivity of the brain and pituitary to
increasing serum T; levels is consistent, how-
ever, with current hypotheses on thyroid
hormone feedback regulation (22) and with
previous findings on the relative effectiveness
of exogenous T; and T, in suppressing TSH
release in the chicken (23) and in man (24).
The brain and pituitary are sites of active
intracellular 5-monodeiodination of T, and
thus are not dependent upon serum Tj levels
for feedback control. As a result, intracellular
deiodination of serum T, provides at least
half of the T; within the brain and pituitary
that is involved in exerting feedback regula-
tion. Thus, the serum T; becomes only a
portion of the total T available within these
tissues. Other tissues, however, are primarily
dependent upon the peripheral conversion of
T4 to T; and thus the serum levels directly
reflect the relative amounts of the thyroid
hormones available to them (22). Certainly
the difference in responsiveness to serum T;
levels between the hypothalamus/pituitary
axis and the peripheral tissues seen in these
experiments lends support to this theory.

These regulatory mechanisms, however,
do not explain the increase in serum T, that
was seen in the SLD strain after low-level T;
supplementation. Following this treatment
(Table IV), the observed increase in serum
T3 was modest and is occurring within a
strain that is chronically T deficient. A logical
possible result of this low-level supplemen-
tation (which has already been shown to have
several observable biologic effects at the tissue
and organ level) is to enhance pituitary func-
tion. The supporting evidence for this inter-
pretation is provided by the significant in-
creases in both T, (presumably due to in-
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creased TSH) and GH following low to
intermediate T, treatments.

The second major effect of T; treatments
on those serum hormones examined was the
dose-dependent and highly significant
depression of GH levels within all strains.
The only exception to this observed trend
was the initial rise in GH levels at the lower
T; dosages described above for the SLD
strain. At first inspection, this depression of
GH would seem contrary to the reported
stimulation of GH synthesis and release by
the thyroid hormones (25, 26). In the chicken,
however, recent findings have suggested an
inverse relationship between thyroid func-
tioning and growth hormone secretion (27).
Furthermore, those studies that have shown
increased GH release due to thyroid hormone
treatments were generally those examining
acute effects within hypothyroid animals (26,
28). The depression of serum GH in the
studies reported here occurred only after
serum T; levels were increased above those
of the untreated controls. Indeed, in the
functionally hypothyroid SLD strain, the
lower T; treatments did increase GH levels
in a manner consistent with similar obser-
vations in mammalian species (26, 28). Fi-
nally, the possible role of the somatomedins
and/or somatostatin must be considered in
interpreting the effects of T, treatments on
GH serum levels. The increased T; serum
levels may stimulate somatomedin release
(16) and thereby depress GH directly or
indirectly through stimulated somatostatin
release. The fact that the depression of GH
was delayed in the SLD strain is consistent
with the observation of depressed somato-
medins levels also in this strain (7).

A further observation may be made re-

garding the changes in hormone levels pro- -

duced by T; treatments and the effect of
these changes on growth and development
parameters. Administration of the interme-
diate T; dosages produced a serum profile
for the hormones examined within the SLD
strain that was very similar to that seen in
the untreated control K strain (Table 1V),
1.e., a normal endocrine environment. What
makes this worthy of note is that the provision
of this endocrine environment resulted in
body weight gains and thymic weights for
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these SLD chicks which were not significantly
different from the untreated K control (Tables
I and III). It would thus appear that the
lower T; dosages (0.01 and 0.1 ppm) are
actually serving to establish a “normal” en-
docrine environment for the SLD strain and
thereby allow the expression of full growth
potential.

The major deviation from the SLD’s return
to normalcy due to T; supplementation is
seen in the severely depressed bursal growth
and presumably resultant depressed specific
antibody levels. This is even more puzzling
when one considers the elevated GH levels
stimulated by the intermediate T; dosages.
Previous studies have demonstrated that ex-
ogenous GH administration to this strain
produces significant bursotropic effects (9).
In those studies, however, there were also
indications that T, treatments were somewhat
antagonistic to the actions of GH and that
GH may actually exert some control on the
peripheral conversion of T4 to T; (9). Similar
observations were also made on the interre-
lationship between thymic and bursal growth,
i.e., those treatments which stimulated thy-
mus growth did not enhance bursal growth
and vice versa (9). While a direct bursa-
suppressing effect was not seen due to Ty
treatment, this is perhaps to be expected
given the much greater thymic stimulation
produced by T;, the poor intrinsic ability of
the SLD strain to convert T, to T, and the
loss of any possible GH regulation of T,
monodeiodination.

In summary, these experiments demon-
strate the vital roles that the developmental
hormones of the thyroid and pituitary may
play not only in growth but also in humoral
immune development and function. The im-
portance of triiodothyronine versus thyroxine
on a variety of parameters is strongly sup-
ported as is the interactive regulation of the
thyroid hormones and growth hormone. Fi-
nally an interactive developmental and im-
munoregulatory relationship between the two
primary lymphoid organs is suggested.
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