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ABSTRACT. A sensitive double antibody radio-
immunoassay has been developed for measuring
luteinizing hormone (LH) in various African mam-
malian species, using rabbit anti-ovine LH serum
(GDN 15) and radioiodinated rat LH or ovine LH.
Serum and pituitary homogenates from same African
mammals (hyrax, reedbuck. sable, impala, tsessebe,
thar, spring-hare, ground squirrel and cheetah, as well
as the domestic sheep, cow and horse and laboratory
rat and hamster) produced displacement curves
parallel to that of the ovine LH standards. The
specificity of the assay was examined in detail for
one species, the rock hyrax. Radioimmunoassay and
bioassay estimates of LH in hyrax pituitaries con-
taining widely differing quantities of pituitary hor-
mones were similar. In sexually active male hyrax

Town,

ng/gland, but in sexually quiescent hyrax meag
plasma LH was 2.4 ng/ml and mean pituitary LH 78

pg/gland. Intravenous injection of 10 xg of Juteinis.
ing honmone releasing hormone increased mean LK
levels in hyrax from 0.9 ng/m to 23.2 ng/m) by 30 min,
Conversely, im injection of 250 ug testosterone in.
duced a fall in LH levels in male hyrax from 1.7 '2/ml
to 0.7 ng/ml 6 h after administration. Althou..: the
specificity of the assay for quantitating plasma LH
in other species was not categorically established,
there was a good correlation between plasma LH
concentration and reproductive state in the bontebok,
impala, spring-hare, thar, cheetah, domestic horse
and laboratory rat, suggesting the potential use of the
antiserum in quantitating LH in a variety of mam-
malian species. (Endocrinoldgy 101: 760, 1977)

mean plasma LH was 12.1 ng/m] and pituitary LH 194
S TUDIES on the reproductive physi-

ology of wild mammals, and in particu-
lar, seasonal breeders, have contributed to a
more complete understanding of the endo-
crine mechanisms controlling reproductive
processes in general. Although it has been
possible to measure pituitary levels of
gonadotrophic harmones in wild animals by
bioassays (1,2), the inability to assay circulat-
ing levels of these hormones has hampered
advances in the field.

Subsequent to the development of radio-
immunoassays for measuring luteinizing
hormene (LH) in man (3), rat (4) and sheep
(5), heterologous radioimmunoassays em-
ploying antisera raised against LH from a
different species have been successfully
used to measure LH in plasma of severa)
species including the rat (6), hamster (7),
gerbil (8), rabbit (9) and vole (10). It seemed
feasible, therefore, that heterologous LH
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radioimmunoassay might ullow the meas-
urement of LH in wild African mammals.

This investigation describes the develop-
ment, validation, and application of a heter-
ologous radioimmunoassay for determining
plasma LH in African mammals.

Materials and Methods

Antisera and LH preparations

An antiserum to rat LH (NIAMDD-A-rat
LH-5-1) and one raised against ovine LH (Dr.
G. D. Niswender—GDN 15) were initially
tested. The ovine LH antisernm was more suit-
able and subsequently used exclusively. Puri-
fied LH preparations for radioiodination were
rat LH (NIAMD-rat LH-I-3), ovine LH (LFR-
1036-C2), and bovine LH (W. Carr CG-3). O .ne
LH (NIH-LH-S18) was used as standard. This
preparation has an LH potency of 1.03 times
NIH-LH-Sl/mg with an FSH contamination of
less than 0.05 NIH-FSH-S1 units/mg. Other
preparations used included human growth hor-
mone (hGH), rat growth hormone (rGH), human
charionic gonadotropin (hCG). human meno-
pausal gonadotropin (hMG)., human thyroid
stimulating hormone (hTSH), avian LH (R K.

ot AE1/B2) and ovine follicle stimulating hor-
(NIH-FSH-S10) which has an LH con-
sination of approximately 0.01 NIN-LH-3]

ts/mg.

dioiodination

rified LH preparations were radioiodinated
g a modification of the method of Green-
, Hunter and Glover (11). Twenty-five ul
0.5M sodium phosphate buffer (pH 7.6) was
ed with 2 pg of LH (20 ul). Immediately
Bor addition of 1 mCi Na '®] (Radiochemical
ntre, Amersham), 50 ug of chloramine T
0 p)) was added and the mixture agitated for
‘min. The reaction was stopped by addition of
0 pg metabisulfite in 20 ul phosphate buffer.
2. Separation of radioiodinated LH from unre-
ed Na '] in the mixture was accomplished
elution with 0.5M phosphate buffer contain-
g 1% bovine serum albumin (BSA) on a Sepha-
dex G-50 column (15 x 0.5 em). In an alterna-
itive method, [***]}iodo-LH was separated by
? adsorption chromatography on a Whatman CF 11
column (0.6 x 1.5 e¢m) (12). After applying the
mixture. free Na '#I was eluted from the column
=% with 40 m] of 0.12M barbiturate buffer (pH 8.6)

i and the ['**1}iodo-LH then eluted with 10 ml
% human serum. To determine the percentage of
b 1] jncorporated into LH and the effectiveness
' of purification procedures, aliquots were diluted
in 0.12M barbiturate buffer (pH 8.6) and subjected
' to electrophoresis on Toyo 514 paper or Oxoid
cellulose acetate paper.

Rudioimmunoassay procedure

The radioimmunoassay was essentially that
described by Niswender et al. (6). Various incu-
bation conditions at 25 C or 4 C were tested.
These included simultaneous addition of [*#*1])-
iodo-LH and LH standard. preincubation of
standard LH before addition of [*1]iodo-LH
and incubation periods varving from 5 h to 3 days.
The assay system finally adopted involved a pre-
incubation of standards or test samples with
antibody for 24 h followed by the addition of
['**] liodo-LH and incubation for 6 h at 25 C. Anti-
body-bound [**1}iodo-LH was then precipitated
by incubating with anti-rabbit gamma-globulin
ovemight at 4 C and centrifugation.

Animal material

Bloud was collected in heparinized tubes from
captive animals and various species of wild mam-
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mals which were immobilized, or shot in culling
programs. The blood was immediately centri-
fuged and the plasma separated and stored at
-20C. Whenever possible the anterior pitui-
tary was also collected, frozen and later
homogenized in 2 ml ice cold PBS (Potter
homogenizer), centrifuged at 40,000 x g for 30
min and the supernatant diluted appropriately
for assay. Specimens included plasma from
male and female adults in various reproduc-
tive states as well as immature animals. The
species studied were: the cheetah (Acinonyx
jubatus), spotted hyena (Crocuta crocuta),
spring-hare (Pedetes capensis), porcupine
(Hystrix africae-australis capensis), ground
squirre! (Xerus inauris), bontebok (Demaliscus
dorcas dorcas), blesbok (Damaliscus dorcas
phillipsi), reedbuck {(Redunca arundinum ), sable
(Hippotregus niger), roan antelope (Hippotragus
equinus), impala (Aepyceros melampus), tses-
sebe (Damaliscus lunatus), springbok (Anti-
dorcas marsupialis), thar (Hemitragus jem-
lahicus), bush baby (Galago crassicaudatus),
rhinoceros (Cerathotherium simum), and rock
hyrax ( Procavia capensis).

In order to validate the assay for LH in the rock
hyrax, LH immunoreactivity and biological ac-
tivity were compared in pituitary samples with
different relative content of other pituitary pro-
tein hormones. In addition, plasma LH was
quantitated before and after iv administration of
10 wg luteinizing hormone releasing hormone
(LHRH), 100 xg thyrotropin releasing hormone
(TRH) and im injection of 250 ug testosterone.
Male impala were given 100 pg LHRH iv. )

Plasma LH was determined during the estrous
cyele of the mare and also in normal adult male
rats, rats castrated four weeks previously and
male rats which had received 10 mg estradiol
implants ten weeks previously.

Plasma testosterone concentration in male
animals was determined by conventional radio-
immunoassay utilizing a highly specific anti-
serum, raised against testosterone-3-carboxy-
methyl oxime conjugated to haemocyanin, which
exhibited only 5% cross-reaction with dihydro-
testosterone (Millar and Kewley, unpublished).

Binlogical assays

LH activity in hyrax anterior pituitarics was
determined by the ovarian ascorbic acid deple-
tion (OAAD) bioassay (13) using NIH-LH-S18 as
standard preparation. Follicle stimulating hor-
mone (FSH) activity was determined by the hCG-



MILLAR AND AEENELT Ende g jgm ¥
Vol 101 4 xgy 3
d amounts of chloamine T were used to obtajy $
higher specific activity [**I}iodo-LH (Fig. .
€ 1b). The specific activity of radioiodinateq 8
LH when using 50 ug chloramine T wag 3
+ much higher than that achieved with 25 ,g
it and in the particular jodination depi. ted
b o o was 316 uCi/ng. Since the Sephadex (-50 §
did not remove “damaged” hormone as ef. §B
1 T T T ficiently as CF 11, the latter was used whep |
E b purifving material after iodinating in the
> presence of 50 ug chloraming T. ['*1]lodo-
i LH prepared in this way could be success.
4 fully used in assays for at least 14 days,
Immunoreactivity did not dectease severely.
o For example, in a preparation in which ,2%
of ["*1]iodo-LH was bound in the assay
@+ system on the first day, 29% was hound after
, 4 days storage at 4 C, 23% after 9 days and
i 19% after 14 days. The sensitivity of the
- - . assay (taken as the minimum amount of LH
" »

origin cm

FiG. 1. Electrophoretograms of iodination reaction
mixtures and purified {!#] )iodo-LH. («) Reaction mix-
ture (——) after iodinating with 25 ug chloramine T,
and fraction 7 (~ - <) from the Sephadex G-50 column.
(5 Reaction mixture (—) after iodinating with 50
pg chloramine T, and |1 Jiodo-LH eluted from CF 11
cellulose column with human plasma (~--). Both
purification methods illustrate that damaged hormone
(D) and free iodide [**]] have been removed leaving

only ["1}iodo-LH at the origin of the electrophoreto-
gram.

augmentation method (14) using NTH-FSH-S11
as standard.

Results
Radioiodination

Sephadex G-50 columns yielded a good
separation of [*?*] Jiodo-LH from free Na 1251,
The electrophoretogram (Fig. la) demon-
strates that material in the seventh 1 m] frac-
tion from the G-50 column is essentially
free of Na '*1. The Whatman CF 11 column
also satisfactorily removed Na '] and in
addition was more efficient in removing the
increased amount of “damaged” hormone
which was invariably produced when large

which significantly inhibited binding of
['*]]iodo-LH) was only slightly decreased
with storage for 14 days and the standard
curves were virtually superimposable. [ 1)-
lodo-LH eluted from the CF 11 column
could be successfully stored at —20 C for at
least one month.

Radioimmunoassays

In studies using rat ['*I]jodo-LH, the
assay employing conditions described hy
Niswender et al. (6) conducted at 4 C. o
quired the least mass of standard L1} to
cause displacement of 50% of the ['* Jiodo-
LH. Of the various assay systems tested at
25 C, the greatest sensitivity was achieved
by utilizing a2 non-equilibrium incubation
for 6 h (see Fig. 2). These conditions were
used in the studies on LH in pituitary
samples (Fig. 4). Inclusion of 100 &} human
plasma in assay tubes produced a slight \'s-
placement of the standard curve (Fig. 2), but
no further displacement occurred when 200
ul or 300 ul plasma was used. This non-
specific displacement only occurred with
certain individual plasma samples (compare
human plasma in Fig. 5 which had no effect)
and it was therefore thought not worthwhile

o . o > . —

> dard and radioiodinated

‘tota] incubation volume to
450 pl.

£ LH in standard tubes.

" . Displacement  curves
g ovine LH (N1H-LH-S18)

and ovine LH. {O--~ C}?:
fa this system antiovine LH anti-
Eum (GDN 15} diluted 1
8 000 was incubated with ovine
standard for 24 h at 25 C. .
llowed by .addition of 4mt
1}iodo-LH and incubation
6 h at 25 C. The cffect of 100
human plasma is shown by th-e
oken line. (@ — @): In thl'h
tem conditions were ifien.tx-
1o the above except for in-
asing the antiserum dilutfon
1.80,000, wutilizing ovine
wy Jiodo-LH. and reducing the

% bound

40
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to include plasma lacking immunological

When ovine ['?51)iodo-LH was use.d in-
stead of rat ['*»1liodo-LH the sensitivity .of
the assay was enhanced considerably (Fig.

57 9), since the antibody could be diluted to

1:80,000. In a comparison in 28 assavs, 50%
of ovine [121}iodo-LH was displaced by
601 = 64 pg standard LH (mean = SE)
whereas 50% of rat ["®1)iodo-LH was dis-
placed by 1101 = 62 pg standard LH. 'I;ljne
multiple buffer system employed .by Nis-
wender et al. (6) was also replaced in these
assavs by a more convenient single diluent
buffer cc;nsisting of 0.04M sodium phosphate
(pH 7.4), 0.15M NaCl, 0.1% NaN?,.0.0lM
EDTA and 0.5% BSA which was utilized as
diluent throughout. This assay system was
used in all studies of LH in plasma samp!es
from the different mammalian species
Fig. 3). .
( 'ﬁ]e ability of the assay to measure LH in
plasnia samples with good accuracy and re-
producibility was tested in several ways.
When plasma samples were assaved at dif-
ferent dilutions. the curves were parallel to
the standard curves (see Fig. 5) and the
values obtained were similar (see Table 1).

1 " 156 n?2 628 1250 300 5000

P9 OLH

nous LH was also recovered quantita-
E:(e)lgvefrom plasma. When different amounts
of ovine LH (x) were added to h)_’rax plasma
and compared with the quantity assayed
after subtraction of endogeno‘us LH (y)ga
regression line with the equation y = 0.9l X
+ 0.04 was obtained (Fig. 3). The correla-
tion coefficient (r) was 0.99. The coefficient
of variation within a single assay was 2.1%

10 20 1
LH RECOVERED ogm!
Fic. 3. Recovery of endogenous ovine LH added to
hyras plasma. LH recovered was caleulated by sub(—i
traction of endogenous LH value from the total assave

value.

- ®
s
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F1G. 4. Dose-response curves obtained with pituitary homogenates and purified hormones from various aninals,
Each point represents the mean of two determinations. 1, bovine LH (Carr CG-3); 2. ovine-LH (NIH-LH-% s);
3. rat-LH (NIAMD-rat-LH-3RP-1), 4, ovine pituitary homogenate; 5, thar pitnitary homogenate; 6, hyrax piui-
tary homogenate. Ground-squirre] and hamster pituitary homogenates also vielded paralle) curves (separate
assay). Ovine FSH produced a parallel curve but the displacement was only 0.8% of that of the LH standard when
comparing the relative masses required to inhibit binding of [**I}iodo-LH by 50%. Rat [#*1}iodo-LH was
employed in this study and the anti-LH antiserum diluted 1:20,000.
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% & FIG. 5. Dose-response curves obtained with ovine LH (NIH-LH-S18) and plasma from various mammals. Each

inati vine- 11H-LH-S18) standard; 2, hyrax plasma after
. t represents the mean of two determinations. 1, ovine-LH (N di 2 Pl e
;gi :g LE(RH and 100 ug TRH; 3, mountain reedbuck; 4. hyrax plasma; 5, ground-squirrel; 6, thar; 7, domestic

' mmare; 8, bontebok. Plasma from spring-hare, sable, impala, tsessebe, cheetah and hamster also gave parallel

; A R
.curves, but are not shown here. A sample of human plasma induced no displacement in this assay. Ovine [*] }iodo-

and the coefficient of variation when the
same sample was assayed in five different
assays was 18%.

Specificity and cross-reactivity

Displacement curves for LH in plasma
and pituitaries of various species are shown
inFigs. 4 and 5. Hyrax, thar, ground-squirrel,
rat, hamster, ovine and bovine pituitary ex-
tracts gave displacement curves parallel to
that of the ovine standards (Fig. 4). By
contrast, up to 500 ng of hMG, hCG, hGH,
hTSH, rGH and avian LH caused no signifi-
cant displacement of the rat [*]}iodo-LH.
Ovine FSH (NIH-FSH-S10) produced a
parallel displacement curve but 152 ng was
required to displace 50% of ['%]}iodo-LH.
Plasma from hyrax, sable, reedbuck, impala,

tsessebe, spring-hare, ground-squirrel, thar,
cheetah, the domestic horse and the lahora-
tory rat and hamster all produced paral'»|
displacement curves {Fig. 5, Table 1). T:e
displacement curve of bontebok plasma was
not parallel to that of the ovine standard
(Fig. 5, Table 1).

Insufficient displacement of [**I Jiodo-LH
occurred with all plasma samples collected
from blesbok, roan antelope, bush baby,
vervet monkey, rhino, porcupine and a
hyena to allow assessment of parallelis.
In the springbok 10, 25 and 50 !l of plasnia
induced increasing displacement of ['*1)-
iodo-LH but, paradoxically, 100 u! and 150
#] of plasma actually enhanced binding of
[**31 }iodo-LH.

In hyrax material the presence of rela-
tively larger quantities of other protein hor-

LH was employed in this study and the antiserum diluted 1:80,000.

o mones did not interfere in the quantitation

of LH. Dilution of extracts of pituitaries from
sexually quiescent hyrax containing rela-
tively little LH still produced parallel dis-
placement curves (Table 1). Similarly,
quantitation of LH was not impaired when
the TSH plasma concentration in hyrax was
presumably stimulated by iv administration
of 100 ug TRH (Fig. 5, Table 1). Plasma LH
levels measured by radioimmunoassay cor-
responded with physiological state. Mean
plasma LH was 2.4 ng/m] in sexually quies-
cent male hyrax while mean plasma LH was
12,1 ng/ml in sexually active males (Table 2).~
Plasma LH increased from basal levels of
0.9 ng/m} 10 23.2 ng/ml after iv injection of
10 ug LHRH. Conversely, administration of
250 ug testosterone reduced mean plasma

LH from 1.7 ng/ml to 0.7 ng/ml 6 h after im
injection. .

Biological activity of LH in pituitaries
taken from sexually active and sexually
quiescent male hyrax further validated the
radioimmunoassay of LH since values ob-
tained by the two methods were similar
(Table 3). However, a discrepancy has been
noted on this and a previous occasion in that
at the height of the sexual season bioassay
estimates of pituitary LH are lowest while
radioimmunoassay results are highest (2).
This discrepancy is the subject of a future
publication. ‘

A good correlation between physiological
state and assayed plasma LH was apparent
in the bontebok, spring-hare, thar, cheetah,
domestic mare and laboratory rat. A signifi-
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TABL'E 1. Effect of dilution on the assay of LH“ ’
in plasma and pituitary homogenates

MILLAR AND AEHNELT

) Estimated LH
Sample ultube ng/ml
Male hyrax plasma 10 22+
20 20
50 19
200 20
400 45
Male hyrax plasma after 6.3 2
TRH and LHRH 125 5
25.0 34
Sexually quiescent male 0.0005 380
hyrax pituitary 0.00] 440
0.005 420
0.01 450
Spring-hare plasma 0.8 368
16 448
3.2 400
6.3 344
12.5 336
Reedbuck plasma 6.3 29
12,5 18
23 18
50 25
Thar 50 5.0
100 y:
150 4.5
Bontebok plasma 25 28
50 3.2
100 2.8
200 2.1
Ground-squirre} plasma 12,5 21
25 2
50 20
100 22
Sable plasma 30 3.0
100 33
Tsessebe plasma 50 1.5
100 13

Eny o
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assays for LH in precision, accuracy, speq. §

ficity and sensitivity (3-10). The g
system finally adopted actually exhibitg :n
increased sensitivity when compared with
these radioimmunoassays and allows
detection of as little as 20 pg ovin. l..l;
standard as reported by Cicmanec and Nig.
wender (15). The enhanced sensitivity s g
result of iodinating highly purified ;wine
LH (LER-1056-C2) to a specific activity iy
excess of 300 uCi/ug, the use of greater
dilutions of antiserum (to yield less than 30,
binding of [**])iodo-LH in the absence of
unlabelled LH) and a reduction in volume
of reactants.

TABLE 2. LH in relation to physiological state
in mammalian species

* Mean va]ug for duplicate estimates.
In the majority of species. plasma with the highest

level of LH s
was selected from a large n i
umbe -
mals for these studies. ® " of ani

cant rise in LH was observed after iv ad-

ministration of 100 g LHRH .
(Table 2). & to male impala

Discussion

The ‘radioimmunoassa,\' described com-
pares favorably with other radioimmuno-

Pituitary  Test
Species and Plasma LM LH x‘nm::ﬁ:::
reproductive No. (ngml}  (ug/gland’ (ng/mM
state samples  Mean = SE Mean = SE Mean 2 s¢
Male hyrax
Sexually active 7 121247 184 =42 124 18
Sexually quiencem 1 KRN f.". 04
Before LHRH 5 ) )
30 min after 10 ug
LHRH 5
Before testosterone 6
6 b after 250 ug
testosterone 6
Mule buntebok
Seaually active 6 22=203 1303
Sexually guiescent 5 10203 O"‘i - (lll
Male ympaly o
Befare LHRH 20 10208
90+ 120 mun ofter
100 ug LHRH 12 45z 1)
Male spring-hure
Sexually active 13 3.1=50 2504
Sexually quiescent o l4=10 .l-vl H ";5
Insature g 08=07 1"' 207
Female spring-hare o
Pregnant 20 7925
Lactating [3 1202
1 'y 2.
Malv thar te=0
Sexually active 7 126237 237=47 100=13
.?exuall,\ quiesvent 5 09203 <8 1'2 N 03
mmatuse 5 E3 - T- 02
4"0"' CI!HL’"III L =09 5ﬁ -2 o "
Seavully uctive 6 22203 Ly 3
Seanally griescent 5 10203 0‘3 <ol
Mare aserus LI peck .
Dav 0 16.0
Day 2 45.0
Day 4 44.0
Dav & 220
Day & 75
Male laboratary rat
Notmal 4 20z 05
Estradio) implanis 4 <05
Castrated 6 52 1)

4
'-....
rhe inability of hMG, hCG. hGH, rGH,
H and.avian LH to induce a significant
placement of [***] Jiodo-LH from antibody
firms the = established specificity of
N-15 antiserum (16). Moreover, the LH
htency of NIH-FSH-S10 in the present
. immunoassay corresponds with the
B® AD estimated LH contamination of this
paration. These results, together with
observed changes in plasma LH in nor-
, castrated and estradiol-treated male
s (Table 2), confirm the comprehensive
idation of the use of this antiserum for
antitating rat LH reported by Niswender
t al. (6).
EIncreasing quantities of pituitary extracts
d/or plasma from 14 of the 24 mamma-
n species studied, vielded displacement
es parallel to that of the ovine LH
ndard curve, suggesting that the hormone
might be specifically quantitated in these
In certain species (bontebok,
mpala, spring-hare, thar, cheetah, rat and
horse) immunoassayable LH correlated well
ith reproductive state or treatment with
HRH or testosterone or estradiol (Table 2),
uggesting that radioimmunoassay quantita-
Hon of LH is probably meaningful in these
pecies.
Nevertheless, it should be strongly
fifstressed that these criteria alone are insuffi-
dicient to validate the radioimmunoassay of
‘R LH in these species. In the hyrax a more de-
tailed examination of the specificity of the
assay was undertaken. Dilution of pituitary
extracts from sexually quiescent hyrax, in
~ which the concentration of other protein
hormones is relatively higher than in sexually
active hyrax, stil] yielded parallel displace-
ment curves (Table 1). Similarly, quantita-
tion of LH was not impaired when plasma
TSH was stimulated by iv administration of
TRH (Fig. 5, Table 1). A good correlation
tween reproductive physiological state in
the hyrax and immunoassavable plasma LH
Wwas also observed in that plasma LH was Jow
in immature, sexually quiescent and testos-
terone-treated hyrax, while LH concentra-
tion was high in sexually active hyrax and
Markedly elevated after administration of
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TaBLE 3. Comparison of radioimmunoassay and
biological assay of hyrax pituitary LH content

LH by

OAAD LH by RIA LH FSH by
Time when pitusturies hiowssay RI1A bioassay
collected® nrimg pwmg  OAADLH pgmr
Stant of mating season 4.27 4.01 0% 20.1
Sexually quiescent L77 1.84 1.04 20

* 4 poaled pituitaries in each group.
LYl and FSH estimates vxpressed w terms of N1H-LH-$18 and

N1H-FSH-S11.

LHRH (Table 2). Finally, pituitary LH esti-
mates by radioimmunoassay were in good
agreement with biological assay in spite of
the fact that levels of LH, FSH and pre-
sumably other protein hormones varied in
samples (Table 3). All of these data confirm
the validity of the radioimmunoassay for
quantitatinig LH in the hyrax. The fact that
the anti-ovine LH serum appears to bind LH
of the hyrax whose phylogenetic relation-
ship with the Ovidae is remote adds further
credence to the suggestion that this anti-
serum will guantitate LH in a variety of
mammalian species.

Niswender et al. (15) and Midgley et al.
(17) have reported that the antiserum used in
the present study is specific for quantitation
of LH of several mammalian species. The
ability of the antiserum to bind LH from
different species suggests that the amino
acid sequence of the immunogenic region
of LH to which the predominant antibodies
in this antiserum were formed has been
highly conserved during the course of mam-
malian evolution. The amino acid sequence
is invariably conserved in those regions of
proteins important for maintaining the cor-
rect conformation and charge of functional
regions of the molecule (18). Thus, the
GDN-15 anti-ovine LH serum most proba-
bly binds a region which plays a part in the
maintenance of the correct conformation
and/or charge essential for conveying bio-
logical activity.

In conclusion, the radioimmunoassay de-
scribed can be used to quantitate specifically
LH in the hyrax, and most likely in many of
the other mammalian species studied. The
potential therefore exists for fundamental
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endocrine studies of the regulation of LH
secretion in wild mammals.
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STRACT. To determine whether thyrotropin
H) suppression was characterized by a rapid and
ow component in euthyroid rats, TSH concentra-
tions were measured in concentrates of plasma
pooled from groups of 8§ euthyroid rats 24 h afier
injection of a single dose of triiodothyronine (T,).
XPlasma TSH decreased afier T, injection to values
~-5.9% of pre-Tyinjection concentrations. The
sence of TSH in plasma after single T, injection
d its absence (<0.25% of euthyrord values) after
euthyroid rats were treated with Ty, 2-4 pg/day for
43 days, indicate that, as in the hypothyroid rat,
H suppression has both a rapid and slow com-
onent in the euthvroid rat. A small but statistically

I

Reichent, Jr., In Rosemberg, E. (ed.), Gonad
tropins 1968, Geron-X. Los Altos, California, 1968,
p. 299.
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and L. E. Reichert, Ir., Recent Prog Horm ki 21
235, 197).
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gnificant increase in TSH secretion occurred
-after injection of a high dose of thyrotropin-releasing
hormone (TRH; | rg/100 g BW)} into Ti-treated
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euthyroid or hypothyroid rats. This suggested that
endogenous TRH did not play an important role in
maintaining TSH secretion in the presence of high
plasma T, concentrations.

The metabolic clearance rate (MCR) of TSH was
measured to determine whether altered rates of
TSH metabolism could acount for the 30-100-fold
greater TSH concentration observed after 24 h in
Tyinjected hypothyroid rats as compared to Ty
injected enthyroid rats. Neither a mean 40% decrease
in the MCR of TSH nor a 4-fold increase in number
of thyrotrophs in hypothyroid rats could account for
the large difference in residual TSH concentration.
The TSH secretion rate per thyrotroph in non-in-
jected or Ty-injected hypothyroid rats appears to be
4-8-fold greater than in euthyroid rats. (Endo-
crinology 101: 769, 1977

" E HAVE recently demonstrated both
a rapid and a slow component of
yrotropin (TSH) suppression by 3,5,3'-tri-
dodothyronine (T;) in hypothyroid rats (1).
tThe major decrease in plasma TSH concen-
stration occurred rapidly (hours) after T; in-
dection. After T-induced rapid suppression,
thowever, plasma TSH concentrations re.
ymained readily measurable at values
®pproximately 10% of initial concentra-
dons. A slow component of TSH suppres-
=#lon was demonstrated in these animals by
the long-term (15-25 days) daily T, adminis-
ration that was required to decrease the
Wlasma residual TSH to undetectable values.
_Only a rapid component of TSH suppres-
-¥0on was noted in euthyroid rats. Since TSH
Qoncentrations decreased to the undetect-
ble agsay range after T, injection, we could
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not establish whether biphasic TSH sup-
pression occurred in these animals or was
characteristic of the hypothyroid state only.
Indeed, published reports suggest that some
TSH may be secreted in human subjects
despite elevated concentrations of thyroid
hormones (2-6). The present report de-
scribes measurements ofthe TSH concentra-
tion in concentrates of plasma from Tain-
Jjected euthyroid rats. Continued TSH secre-
tion after rapid TSH suppression but not
after prolonged T, treatment was demon-
strated in these animals. The pituitary re-
sponse to administered thyrotropin-releas-
ing hormone (TRH) in TSH-suppressed
animals was also studied. Finally, measure-
ments of the metabolic clearance rate of TSH
indicate that the greater plasma TSH con-
centration observed in hypothyroid rats than
in cuthyroid rats after rapid suppression was
not adequately explained by a slower rate of
TSH metabolism. The data suggest that the
greater TSH concentration after rapid sup-
pression in hypothyroid rats is due mainly
to increased pituitary secretion.



