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A B S T R A C T The physiological role of thyrotropin-
releasing hormone (TRH) in the regulation of thyrot-
ropin (thyroid-stimulating hormone, TSH) and prolactin
(Prl) secretion has been assumed but not proven.
Stimulation of their release requires pharmacologic
doses of TRH. Lesions of the hypothalamus usually
induce an inhibition of TSH secretion and an increase
in Prl. To determine whether TRH is essential for TSH
and Prl secretion in the rat, 0.1 ml of TRH antiserum
(TRH-Ab) or normal rabbit serum was administered to
normal, thyroidectomized, cold-exposed, and proestrus
rats through indwelling atrial catheter. Serum samples
were obtained before and at frequent intervals
thereafter. Serum TSH concentrations in normal,
thyroidectomized, cold-exposed, and proestrus rats
were not depressed in specimens obtained up to 24 h
after injection of normal rabbit serum. In contrast,
serum TSH was significantly decreased after the
administration of TRH-Ab in all normal (basal, 41±8
AU/ml [mean±SE]; 30 min, 6+-2; 45 min, 8+3; 75 min,
4±2); thyroidectomized (basal, 642+32 ,uU/ml; 30 min,
418±32; 60 min, 426±36; 120 min, 516±146); cold-
stressed (basal, 68±19 uU/ml; 30 min, 4±3; 180 min,
16±8); and proestrus (basal, 11 a.m., 57±10,U/ml; 1
p.m., 20±3; 3 p.m., 13±4; 5 p.m., 19±3) rats. However,
0.1 ml of TRH-Ab had no effect on basal Prl
concentrations in normal or thyroidectomized rats and
did not prevent the Prl rise in rats exposed to cold
(basal, 68+7 ng/ml; 15 min, 387±121; 30 min, 212+ 132;
60 min, 154+114), or the Prl surge observed on the
afternoon of proestrus (basal 11 a.m., 23±2 ng/ml; 1
p.m., 189±55; 3 p.m., 1,490±260; 5 p.m., 1,570+286).
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These studies demonstrate that TRH is required for
TSH secretion in the normal, cold-exposed and
proestrus rat and contributes, at least in part, to TSH
secretion in the hypothyroid rat, but is not required for
Prl secretion in these states.

INTRODUCTION

The administration of pharmacologic doses of thyrot-
ropin-releasing hormone (TRH)' has been demon-
strated to stimulate thyrotropin (thyroid-stimulating
hormone, TSH) and prolactin (Prl) synthesis and
release from the anterior pituitary (1-5). Surgical or
pathologic lesions ofthe hypothalamus have resulted in
decreased TSH release and subsequent hypothyroidism
(6-10). It is well established that Prl secretion is
tonically suppressed by dopamine either by a direct
effect on the pituitary or by modulating the release of
the Prl inhibiting factor. Median eminence and
pituitary stalk lesions usually enhance rather than
suppress Prl secretion (11, 12), although this is not
always observed in unstressed rats after hypothalamic
deafferentation (13). In intact animals, electrical
stimulation of the hypothalamic "hypophysiotropic
area" (14) has been shown to increase serum TSH
levels (10, 15), presumably secondary to TRH release,
although direct experimental evidence of enhanced
TRH release is lacking. The effect of such electrical
stimulation on Prl secretion is variable (16). The
alterations in TSH or Prl release after hypothalamic
lesions or electrical stimulation may be nonspecific and
the observed changes secondary to the inhibition or

'Abbreviations used in this paper: Prl, prolactin; NRS,
normal rabbit serum; T3, Triiodothyronine; T4, thyroxine;
TCA, trichloroacetic acid; TRH, thyrotropin-releasing hor-
mone; TRH-Ab, TRH-antiserum; TSH, thyroid-stimulating
hormone; RIA, radioimmunoassay.
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release of factors other than TRH. Increased serum
TSH and Prl concentrations have been observed in
suckling rats (17, 18), but breast-feeding in man is
associated with normal serum TSH and increased Prl
concentrations (19). A concomitant increase in the
serum concentrations ofTSH and Prl has been reported
in some patients with primary hypothyroidism (20-24)
and in rats exposed to the cold (25, 26).
To clarify the physiological role ofTRH on TSH and

Prl secretion, a nontoxic substance that selectively
inactivates TRH in vivo could be employed. Recently,
specific antisera have been administered in vivo to bind
somatostatin (27-29), luteinizing hormone releasing
hormone (30-32), and TRH (33). This study reports the
effect of a specific TRH antibody administered to
normal, thyroidectomized, proestrus, and cold-exposed
rats on the serum concentrations of TSH and Prl
measured by radioimmunoassay (RIA), and on the
biological activity of TSH as assessed by thyroid
function.

METHODS

Male or female Sprague-Dawley rats, 50- to 70-days old and
weighing between 180 and 250 g, were obtained from the
Charles River Breeding Laboratories, Wilmington, Mass.
They were housed individually in wire mesh cages and fed
Charles River chow or low iodine diet and tap water ad
libitum. Rooms were lighted from 7 a.m. to 8 p.m. and room
temperature was maintained at 21 + 1C. All animals were
handled once or twice daily for 4 days preceeding each
experiment to avoid external stress on the day of the
experiment.
TRH antibody. The antisera to TRH was raised in rabbits

after subcutaneous injections of synthetic TRH (Abbott
Laboratories, Diagnostics Div., South Pasadena, Calif.)
coupled to bovine serum albumin (BSA) by the bisdiazotized
benzidine method, as described by Bassiri and Utiger (34).
One TRH antiserum (TRH-Ab) so obtained has been suc-
cessfully used in a TRH radioimmunoassay as described
(35). The binding capacity was 4.6 ,umol/liter and the affinity
constant (K) 8.1 x 108 liter/mol. 2 pg TRH was detected by this
antibody in the TRH radioimmunoassay. Because 0.2 ml or
more of normal rabbit serum (NRS) administered i.v. resulted
in an artifactual decrease in the measurements ofTSH and Prl
in assays employing rabbit antisera and goat anti-rabbit gamma
globulin as the second antibody, smaller quantities (0.1 ml) of
TRH-Ab and NRS were administered to the rat in all
experiments in which TSH and Prl assays were carried out.
This quantity of NRS administered in vivo did not interfere
with the RIA of TSH, Prl, or triiodothyronine (T3).
Normal rats. 24 h before each experiment, right atrial

cannula with Silastic tips (602-135 Silastic medical grade
tubing, Dow Corning Corp., Midland, Mich.) were inserted
under ether anesthesia and exteriorized to the back of the
neck. Heparin was not used. At 8 a.m. on the morning of the
experiment, 0.4 ml of blood was withdrawn, followed im-
mediately by the administration of TRH-Ab or NRS through
the catheter. Additional 0.4-ml blood samples were obtained
30, 40, and 75 min and 24 h later in one experiment and at
30 and 120 min in another. Volume was replaced with normal
saline. Blood was quickly spun, serum separated, and stored
at -20°C until assayed for Prl, TSH, T3, and thyroxine (T4).

Iodine-deficient rats. The biological effect ofa decrease in
serum TSH was assessed in the rat model as described by
Greer et al. (36), who observed that acute hypophysectomy in
the iodine-deficient rat resulted in a paradoxical increase in
thyroid 131I uptake due to an acute inhibition of 131I release
secondary to a lack ofTSH. The effect ofacute changes in TSH
was determined by measuring the release of 1311 from the
prelabeled thyroid gland. Male rats were fed a low iodine diet
containing 34 ,ug I/kg for 3 wk and atrial catheters inserted 24 h
before the experiment. At 8 a.m., 1.0 ml blood was obtained
through the catheter and either 0.5 ml TRH-Ab or NRS were
administered i.v. through the catheter. 30 min later, 10 ACi 131I
was given i.v. Rats were bled and sacrificed 2.5 or 5.5 h after
131I. Thyroids were quickly removed, weighed, and
homogenized in 0.5 ml veronal buffer. Aliquots (50 ,ul ofa 1:20
dilution) of the thyroid homogenates and an appropriately
diluted standard were counted in a gamma scintillation
counter and the percent 131I retained in the thyroid deter-
mined. 0.3-ml aliquots of serum were diluted to 0.8 ml by
addition of 0.5 ml normal human serum. Protein was
precipitated with 0.3 ml of20% trichloroacetic acid (TCA) and
the precipitate washed twice with 2 ml of5% TCA. The TCA
precipitate was dissolved in 0.1 ml of 1 N NaOH, diluted to 3
ml with saline and counted to determine the serum TCA
precipitable and presumably hormonal 1311. T3 concentration
was measured in ethanol extracts of control sera and sera
obtained at 3 and 6 h after TRH-Ab or NRS administration.
Hypothyroid rats. 5 days after thyroidectomy, rats were

cannulated as described above. At 8 a.m. on the second day
after cannulation, control serum was obtained and TRH-Ab or
NRS then administered through the catheter. Blood specimens
were obtained 30, 60, and 120 min and 24 h later.

In another series of experiments, atrial catheters were
inserted 8 days after thyroidectomy and 1 day later blood was
obtained through the catheter. TRH antibodies raised in four
different rabbits or NRS were injected i.v. and blood obtained
30 min later. The titer ofeach TRH-Ab was determined by the
final dilution required to bind 30-35% 121I-TRH in the in-vitro
RIA for TRH.
Cold-exposed rats. Animals were prepared as described

above. 15 min after the first blood sample was obtained, rats
were injected with TRH-Ab or NRS. Single animals were then
moved in their individual wire mesh cages to an adjacent cold
room and exposed to 4±+1C for 60 min. Blood was obtained 10,
25, and 60 min and 24 h later. In another experiment, rats were
housed in a temperature-controlled environmental room at
25°C for 2 days. Temperature was then decreased to 15°C by 1
h and to 40C over the next 2 h. Approximately 15 min before
lowering the temperature, blood was withdrawn through the
catheter and TRH-Ab given i.v. Blood was obtained at 1 h
(15°C) and 3 h (4'C) later.
Proestrus rats. Cycling female rats were studied at

proestrus after two consecutive 4-day cycles determined by
vaginal smear cytology. Aortic cannulation was performed
between 7 p.m. and 10 p.m. on the evening of diestrus 2
and catheters flushed with heparinized saline (16 U/dl nor-
mal saline).
On the day of proestrus, blood was obtained at 11 a.m. The

rats were then injected with TRH-Ab or NRS at 12:30 a.m.
Blood samples were obtained at 1 p.m., 3 p.m., and 5 p.m. After
separation, the plasma was stored at -20°C until assayed for
Prl, leuteinizing hormone, and TSH. On the day of estrus, the
animals were sacrificed and autopsied to ascertain whether
ovulation had occurred. Only rats that had ovulated were
included in the final results.
Hormone measurements. Double antibody radioim-

munoassays of Prl, TSH, and leuteinizing hormone were
carried out with National Institute of Arthritis and Metabolic
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Diseases (National Institutes of Health) kits, using anti-rabbit
goat y-globulin as a second antibody. Serum T4 concentration
was measured by the Corning Solid Phase RIA kit (Corning
Medical, Corning Glass Works, Medfield, MA). Serum T3
concentration was measured by RIA as described (37). All
specimens from individual experiments were measured in
duplicate in the same assay. Statistical analysis was carried out
by unpaired Student's t or paired t test (38).

RESULTS

Effect of TRH-Ab on serum TSH and Prl concentra-
tions, and thyroid function in the normal rat. The
administration of TRH-Ab strikingly decreased the
mean serum TSH concentration from a control value of
135+25 ,tU/ml (mean+SE) to 57+9 at 30 min and to
45+8 at 2 h (Table I). In contrast, NRS did not affect the
serum TSH concentration. The mean serum Prl
concentration was unaffected by either TRH-Ab or
NRS. In another experiment, TRH-Ab again decreased
serum TSH from a control valuie of 41.4+8 ,uU/ml to
almost undetectable levels at 30 min. The mean serum
TSH concentration remained essentially undetectable
for at least 75 min and returned to control values at 24 h
(35+5 AU/ml). In contrast, NRS did not affect the mean
serum TSH concentration. The decrease in serum TSH
concentration resulted in a progressively significant
decrease in serum T3 concentration in rats treated with
TRH-Ab, whereas NRS had no effect (Fig. 1). Serum T4
concentration remained unchanged in both groups.

In iodine-deficient rats (Fig. 2), the 2.5 h thyroid 1311
uptake was slightly increased in animals receiving
TRH-Ab as compared to those given NRS (39.6± 1.6 vs.
35.2±+2.8%; NS) and at 5.5 h, this increase was
significant (42.5+3.0 vs. 34.0+1.5%; P < 0.05). The
serum TCA precipitable 1311 was decreased in TRH-Ab
rats at 2.5 h (526+38 vs. 1,045±+187 cpm/ml; P < 0.05)
and strikingly decreased at 5.5 h (510+45 vs. 3,896+811
cpm/ml; P < 0.005). T3 concentrations in ethanol
extracts of serum were significantly decreased 3 h
(115+11 vs. 81+7 ng/dl; paired t test, P < 0.005) and 6 h
(112±7 vs. 58±5 ng/dl; paired t test, P < 0.001) after
TRH-Ab administration. In contrast, the mean serum T3

TABLE I
The Effect of TRH-Ab and NRS on Serum TSH and Prl

Concentrations in Normal Male Rats

Serum TSH Serum Prl

A U/ml ng/ml

Time min 0 30 120 0 30 120
TRH-Ab (11)* 135±25t 57±9 45±8 29±4 25±2 32±5
NRS (9) 147±20 160±23 163±34 26±5 30±3 36±7
P value§ NS <0.001 <0.005 NS NS NS

* Numbers in parentheses represent the number of rats per group.
I Mean±SE.
§ Student's t test.
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FIGURE 1 Effect ofTRH-Ab on the serum T3 concentration in
male rats. Bars and vertical lines represent group means+SE.
Serum T3 values obtained after administration of TRH-Ab or
NRS were compared to zero-time control sera using the paired
t test.

concentration was unchanged in rats given NRS (3 h,
111±3 vs. 96±6 ng/dl; 6 h, 106±9 vs. 112±5 ng/dl).
Effect of TRH-Ab on serum TSH and Prl concentra-

tion in the hypothyroid rat. The administration of
TRH-Ab significantly decreased the elevated basal
serum TSH concentration (640±32 ,uU/ml) at 30 min
(420+33 uU/ml; P < 0.001), and 60 min (425+37
,uU/ml; P < 0.001), but not at 120 min or 24 h. NRS did
not significantly lower the mean serum TSH concentra-
tion in these hypothyroid rats. Serum Prl concentrations
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FIGURE 2 Effect of TRH-Ab on the thyroid 1311 uptake and
serum TCA precipitable 131I in iodine-deficient (34,g I/kg for
3 wk) male rats. 30 min after TRH-Ab (0.5 ml i.v.) or NRS (0.5
ml i.v.), 10,tCi 1311 was given i.v. and rats bled and sacrificed
2.5 or 5.5 h later. Rats given TRH-Ab 6 h earlier retained a
significantly higher percentage of administered 1311 in the
thyroid as compared to animals given NRS and also had
markedly diminished serum TCA precipitable 1311 at 3 and 6 h
after injection of antisera.
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TABLE II
The Effect of TRH-Ab and NRS on the Serum TSH and Prl Concentrations in Hypothyroid Male Rats

Serum TSH Serum Prl

,uU/ml ng/ml

Time h 0 0.5 1 2 24 0 0.5 1 2 24
TRH-Ab (10)* 640±32t 420±33 425±37 510±49 560±21 39±3 23±2 29±3 30±3 47±7
NRS (8) 660±28 590±29 560±35 640±57 600±25 36±2 24±2 30±5 24±5 49±5
P value§ NS <0.005 <0.02 NS NS NS NS NS NS NS

* Numbers in parenitheses represent the number of rats per group.
t Mean±SE.
§ Student's t test.

were similar in rats receiving TRH-Ab or NRS (Table
II).

In another experiment, the suppressive effect of
TRH-Ab on serum TSH persisted for 2 h (basal
1,012+71 vs. 2 h, 696±112; student's t test, P < 0.05).
To exclude the possibility that the decrease in serum

TSH after TRH-Ab in the hypothyroid rat was due to
hyperimmune rabbit serum per se, various TRH
antisera were administered to groups of hypothyroid
rats (Fig. 3). As was observed with NRS, low potency
TRH-Ab (1:4,000) did not decrease serum TSH con-
centration at 30 min. In contrast, high potency TRH-Abs
significantly decreased serum TSH concentration 30
min after their administration. The greatest inhibition
was induced by the most potent antibody (1:50,000),
resulting in a 65% decrease at 30 min. The decrease in
the mean serum TSH concentration persisted for at
least 60 min in the rats receiving the three most potent
antibodies.

Effect of TRH-Ab on the cold-induced increase in
serum TSH and Prl concentrations. Exposure of rats
to 40C for 3 h resulted in a highly significant increase in
serum TSH concentration (59±+12 vs. 147+15; paired t
test, P < 0.001) (Fig. 4). The administration ofTRH-Ab
before cold exposure not only prevented the cold-
induced rise in serum TSH but decreased serum TSH to
undetectable or very low values. In another experiment
(Table III), short-term (60 min) exposure of rats to the
cold (4°C) markedly increased the serum Prl concentra-
tion. TRH-Ab did not prevent this cold-induced rise in
serum Prl concentration.

Effect of TRH-Ab on the serum Prl surge in the
proestrus rat. The administration of TRH-Ab or NRS
at 12:30 p.m. did not prevent the afternoon Prl or LH
surge (Table IV). At 3 p.m., serum Prl was significantly
higher in rats receiving TRH-Ab (P < 0.05). In these
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FIGURE 3 Effect of different TRH-Ab's (0.1 ml i.v.) on the
mean serum TSH concentration in thyroidectomized rats. The
final TRH-Ab dilution that binds 30% of labeled TRH in the
TRH radioimmunoassay is shown within the hatched bars.
Zero-time control serum samples were compared to samples
obtained 30 min after injection of TRH-Ab's or NRS using the
paired t test.
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FIGURE 4 Effect ofTRH-Ab on the cold-induced TSH rise in
male rats. Immediately after zero time, control blood speci-
mens were obtained, rats given TRH-Ab or NRS and the
environmental room cooled from 25°C to 15°C at 60 min and
further reduced to 4°C over the next 120 min. Zero-time serum
TSH concentrations were compared to levels obtained 60 and
180 min after cold exposure and significance assessed by the
paired t test.
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TABLE III
The Effect ofTRH-Ab and NRS on the Cold-Induced Increase

in Serum Prl Concentration in Male Rats

Serum Prl

ng/ml

Time* 0 10 min 25 min 60 min 24 h
TRH-Ab (6)1 68±75 378±121 212±132 154±114 48±16
NRS (6) 103±21 441±175 232±112 44±12 32±5
P value" NS NS NS NS NS

* Cage temperature 4°C, 0-60 min.
Numbers in parentheses represent the number of rats per group.

g Mean±SE.
"tStudent's t test.

rats, TRH-Ab significantly suppressed TSH concentra-
tions. In view of the slightly enhanced Prl surge in the
proestrus rats given TRH-Ab, the experiment was
repeated. Serum Prl concentrations were not sig-
nificantly different in rats receiving either TRH-Ab or
NRS. ( 11 a.m., 50+ 13 (TRH-Ab) vs. 71 + 18 ng/ml (NRS);
1 p.m., 374±132 vs. 260±77; 3 p.m., 1,188+21 vs.
800±275; 5 p.m., 1,428+244 vs. 1,490+333).

DISCUSSION

The administration of TRH-Ab to the normal rat
induced a rapid decrease in the mean serum TSH
concentrations within 30 min which persisted for 2 h,
providing compelling evidence that, under physiologic
conditions, secretion of TRH is re(quired to sustain
TSH release from the pituitary. Also, the enhanced
secretion of TSH after cold exposure was inhibited in
rats pretreated with TRH-Ab. These findings indicate
that the cold-induced rise in TSH secretion is mediated
by TRH as suggested by others (25, 33, 39).

Several findings from the present study demonstrate
that the decreased TSH secretion assessed by meas-
urement of serum TSH by RIA was associated with
decreased biological activity as well. First, the serum T3
concentration in normal rats decreased significantly
after TRH-Ab administration. Moreover, in iodine-

deficient rats, in which serum T3 is primarily derived
from thyroid secretion rather than from peripheral
conversion of T4 (40, 41), administration of TRH-Ab
resulted in a marked decrease in serum T3 concentra-
tion. A similar decrease in serum T3 has been seen after
the administration of TSH-Ab (42). Second, the TCA
precipitable 1311, representing secreted 1311-T4 and T3,
was dramatically decreased after TRH-Ab administra-
tion. Third, the thyroid 1311 uptake was higher in the
TRH-Ab-treated rats as compared to control rats,
indicating a rapid decrease in circulating TSH (36).
The role of TRH in the secretion of TSH in

hypothyroidism has been questioned. Hypothalamic
lesioned, thyroidectomized rats exhibit a substantial
rise in serum TSH, despite a probable reduction in
portal blood TRH concentrations (10, 43). Small doses
of T4, insufficient to decrease the elevated serum TSH
in the nonlesioned, thyroidectomized rats, were effec-
tive in suppressing TSH in the hypothalamic-lesioned,
thyroidectomized animals, suggesting that, in the
absence of TRH, the negative feedback of thyroid
hormones at the pituitary is more pronounced. Fur-
thermore, after completion ofour studies, Mueller et al.
(44) reported in abstract form that serum TSH was not
decreased 2 h after TRH-Ab was administered to
thyroidectomized rats. The present studies, however,
suggest that TRH is at least partially responsible for
sustained TSH secretion observed in primary
hypothyroidism. Injection of four different TRH anti-
sera to thyroidectomized rats resulted in a substantial
decrease in serum TSH 30 and 60 min later, an effect
that persisted for 2 h in one experiment. Another TRH
antiserum with a weak titer (1:4,000) had no effect on
serum TSH. It is possible, therefore, that the antiserum
used by Mueller et al. was not sufficiently potent
(1:8,000) to neutralize TRH in the pituitary portal
circulation. Furthermore, the intraperitoneal injection
ofTRH-Ab used by these workers may have resulted in
erratic absorption of antibody (33). In their experi-
ments, earlier serum samples might have demonstrated
a decrease in serum TSH concentration since, in our

TABLE IV
The Effect of TRH-Ab and NRS on the Proestrus Serum Prl and Luteinizing Hormtone Surges and

TSH Concentration in Normal Female Rats

TRH-Ab* NRS*

Time 11 a.m. 1 p.m. 3 p.m. 5 p.m. 11 a.m. 1 p.m. 3 p.m. 5 p.m.
Prolactin ng/ml 23±6 189±55 1,490*+-2604 1,570±286 26±8 134±27 519± 198 1,394 + 168
LH ng/ml <50 104+21 594+156 1,410*252 <50 62±8 512+207 1,723+396
TSH ,uU/ml 57+10 20+3 13+4 19+3 31±4 31±9 30+4 38+5
P value§ <0.01 <0.02 <0.005 NS NS NS

* 0.1 ml administered i.v. at 12:30 p.m.
4 P < 0.05 when compared to 3 p.m. NRS.
§ Paired t test, TSH, vs. 11 a.m.
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studies, the decrease in serum TSH persisted up to 2 h
in only one experiment. Serum TRH has been reported
to be similar in the normal and hypothyroid rat (39, 45)
and the serum TRH degrading enzyme activity lower in
hypothyroid man and rat (46, 47). Furthermore, the
metabolic clearance rate of TRH has been reported to
be substantially decreased in hypothyroid rats (48).
Thus, the production rate may be decreased or
unaltered. It is not clear, therefore, why administration
of 0.1 ml of TRH-Ab resulted in a less pronounced
decrease in the serum TSH concentration in the
hypothyroid as compared to the normal rat. This may be
due to failure of the antiserum to completely neutralize
portal TRH. A small quantity ofTRH remaining in the
portal blood might be sufficient to sustain TSH
secretion, a postulate consistent with the known
enhanced sensitivity of the pituitary gland to TRH in
primary hypothyroidism. An alternate explanation is
provided by the recent demonstration that heterotopic
pituitaries implanted under the renal capsule, and,
therefore, lacking direct hypothalamic TRH control, are
responsive to thyroid hormone deprivation as evi-
denced by enhanced TSH secretion (49). In
hypothyroidism, therefore, the less pronounced de-
crease in serum TSH observed after TRH-Ab adminis-
tration may be due to sustained pituitary TSH secretion
despite complete TRH neutralization. However,
further studies are required to clarify this hypothesis.
The demonstration that pharmacologic doses ofTRH

administered in vivo results in a concomitant release of
TSH and Prl has been regarded as evidence that
endogenous TRH may be involved in Prl regulation in
man and rat. Further support for the role of TRH in
prolactin secretion is obtained from studies in vitro in
which TRH induces Prl release from GH3 cells (50) and
rat pituitary cell cultures (51). Furthermore, prelimi-
nary data suggest that both serum TSH and serum Prl
concentrations rise during proestrus in the rat (52). In
the present study, however, the administration of
TRH-Ab failed to decrease serum Prl in normal,
proestrus, cold-exposed and hypothyroid rats even
though serum TSH was strikingly decreased. It was also
found that TRH-Ab did not decrease the proestrus
luteinizing hormone surge.

Since completion of our study, Koch et al. (53)
reported that 1 ml of TRH-Ab administered in-
traperitonealy resulted in a decrease in serum Prl in
normal, diestrus, and proestrus rats. The explanation for
the difference in the Prl response to TRH-Ab between
their study and the present findings is not readily
apparent. The large volume of sera used by these
workers would have resulted in different quantities of
y-globulin injection in TRH-Ab-treated, as compared to
their NRS-treated control animals, and this may have
interfered with the double antibody Prl RIA. Also, the
different route ofTRH-Ab administration and the use of

ether anesthesia to obtain blood by heart puncture may
have influenced their results since diestrus Prl values
were elevated, suggesting stress. Furthermore, in their
proestrus experiment, only one serum sample was
obtained at 3 p.m. and the Prl values were not
sufficiently elevated to indicate peak proestrus levels.
The proestrus prolactin surge may have been delayed
in this group of antibody-treated rats irrespective of the
treatment employed, because we have frequently
observed delays in the Prl surge in proestrus rats.
The present study strongly suggests that endogenous

TRH secretion is required for TSH secretion in the rat
under a variety of circumstances. It is apparent,
however, that endogenous TRH is probably not
required for the physiologic control of Prl secretion.
Whether these findings in the rat can be extrapolated to
man remains to be investigated.
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