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Implanting luteinizing hormone (LH) and 
follicle stimulating hormone (FSH) in the 
median eminence of intact or gonadectomized 
rats of both sexes suppresses hypophyseal 
LH and FSH secretion, respectively (1, 2). 
Placing LH and FSH in the median emi- 
nence also reduces the concentration of their 
respective hypothalamic releasing factors (3, 
4). These findings support the theory that 
the secretion of LH and FSH may be regu- 
lated, in part, via an "internal" feedback 
mechanism by which LH and FSH control 
the production of their own releasing factors 
and hence their respective hypophyseal secre- 
tions. Inherent in this theory is the concept 
that the hypothalamus contains feedback re- 
ceptors that respond specifically to changing 
hypophyseal hormone titers (5-8). The 
present experiment was designed to examine 
the specificity of the "internal" feedback sys- 
tem for LH and FSH. This was done by 
measuring hypophyseal ,and plasma concen- 
trations of both LH and FSH following sys- 
temic injections of either LH or FSH in or- 
chidectomized mice. The results show that 
exogenous LH suppressed hypophyseal LH 
release independently of FSH and that ex- 
ogenous FSH suppressed hypophyseal FSH 
release independently of LH. 

Materials and Methods. Male C5 7BL/6 J 
mice were weaned at  21-25 days of age and 
housed in cages (15 X 15 X 30 cm) in groups 
of six at  20 t 2' with 14 hr of light every 24 
hr. Mice were orchidectomized at  70-75 
days of age and assigned to treatment groups 
21 days later using a 3 x 3 completely 
randomized block design. The experiment 
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was replicated three times with 25 mice/ 
block. Subcutaneous injections of either (i)  
LH (83.3 pg of NIH-LH-Sll), (ii) FSH 
(83.3 pg of NIH-FSH-S3), or (iii) a control 
solution containing 100 pg of ovine serum 
glycoprotein was administered at 8-hr inter- 
vals in 0.25-ml aliquots of 0.85% sodium 
chloride for either 1 ,3 ,  or 6 days. 

Mice were decapitated 8 hr after the last 
injection to obtain blood and hypophyses. 
Oxalate-treated blood was centrifuged and 
the supernatant plasma was stored a t  -25O. 
Plasma from each replicate block was pooled 
within treatment (75 mice) and assayed for 
LH and FSH activity once. Hypophyses were 
weighed, and pooled homogenates were 
prepared (10 mg/ml in 0.85% sodium chlor- 
ide) from each block of 25 mice. Homo- 
genates were centrifuged at  5000g for 15 min 
at  3" and the supernatant fluid was stored at 
-25". The supernatant fluid from each block 
was assayed for LH and FSH activity. 

The LH was determined with the 1 ovary, 
4-hr ovarian ascorbic acid depletion method 
(9), employing 5 rats (Sprague-Dawley) for 
each dose level of standard or unknown. The 
LH potencies of unknown hypophyses were 
measured with 0.2 and 0.8 mg-equivalents of 
fresh tissue, and these were compared with 
0.4 and 1.6 pg of NIH-LH-S11. Plasma LH 
was similarly determined except that 1 and 4 
ml of blood plasma were used as unknowns 
for the low and high doses. Since previous 
research ( 10, 11) cautioned that the ovarian 
ascorbic acid depletion assay may not be 
specific for plasma LH, a pilot experiment 
was designed to determine whether or not 
this assay could be used to quantitate plasma 
LH in mice. The ovarian ascorbic acid de- 
pleting ability of 0.85% sodium chloride was 
compared with three types of mouse blood 
plasma: (i) normal plasma, ( i i )  normal plas- 
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activity, and (iii) plasma from hypophysec- 
tomized male mice. The concentration of 
ovarian ascorbic acid recorded after adminis- 
tering incubated plasma, plasma from hy- 
pophysectomized mice, and 0 . 8 5 %  sodium 
chloride to suitably prepared rats (9) was not 
significantly different (p>O.lO). Only normal 
plasma depleted ovarian ascorbic acid 
( P <  0.03 ) . 

The FSH was measured according to the 
ovarian weight augmentation assay ( 12) ,  em- 
ploying 5 rats (Sprague-Dawley) for each 
dose level of standard and unknown. The 
FSH potencies of unknown hypophyses were 
measured with 3 and 6 mg-equivalents of fresh 
tissue and these were compared with 60 and 
120 pg of NIH-FSH-S3 and with 5 0  IU of 
human chorionic gonadotropin alone in 
2 l-day-old rats. Plasma FSH was similarly 
determined except that 7.5 and 15 ml of 
blood plasma was used for the low and high 
dose, respectively. 

Bliss's (13) procedure for calculating rela- 
tive potencies was followed. Replicate poten- 
cy estimates were combined by the procedure 
of Sheps and Moore (14). Hypophyseal po- 
tency estimates were subjected to analysis of 
variance and orthogonal contrasts were used 
to evaluate treatment differences. 

Results. Hypophyseal LH concentrations 

were lower in LH treated than in control 
mice (Table I), when LH was administered 
for either 3 or 6 days (p<O.OS), but not for 1 
day ( p  >O. 10). Mice receiving exogenous LH 
for 1, 3, and 6 days contained an average of 
51,  77, and 88% less hypophyseal LH, re- 
spectively, than mice receiving control injec- 
tions at  these same times. Plasma LH con- 
centrations were 14, 39, and 68% less than 
their respective control values when LH was 
administered for 1, 3, and 6 days, respective- 
ly. In contrast, FSH administration for 6 
days did not measurably lower the concentra- 
tion of LH in either the hypophyses ( p >  
0.15) or plasma from their respective control 
values (Table I). 

Mice receiving exogenous FSH for either 3 
or 6 days, but not for 1 day, contained 
significantly less hypophyseal FSH than con- 
trol mice (Table 11) treated on these same 
days (p<O.OS). The mean concentration of 
hypophyseal FSH was 29, 62, and 85% less 
than their respective controls when FSH was 
administered for 1, 3, and 6 days. Plasma 
FSH concentration decreased 8, 29, and 52% 
below their respective control values after 
exogenous FSH was administered for 1, 3, 
and 6 days, respectively. Again, in contrast, 6 
days of LH administration failed to measur- 
ably reduce the concentration of FSH in ei- 

TABLE I. Effect of Exogenous LH and FSH on the Concentration of Hypophysenl and Plnsnin 
LH in Orchidectomized Mice. 

Hypophyseal LH' Plasma LHb 
Exogenous No. of days 

hormone treated Potency (95% limits) Potency (95 % limits) 

Control 
LH 
FSH 

Control 
LH 
FSH 

Control 
LH 
FSH 

6.77 (1.54- 9.88) 

6.46 (3.34- 8.71) 

7.33 (3.45-12.68) 

6.28 (3.64- 9.03) 

7.29 (3.48-12.90) 
0.86 (0.34- 1.87) 
6.70 (3.03- 9.11) 

3.27 (1.37- 5.58) 

1.62 (0.49- 4.57) 

3.31 (1.92-6.91) 
2.83 (1.514.99) 
2.96 (1.83-5.37) 

2.97 (1.61-6.77) 
1.81 (0.67-4.22) 
3.27 (1.88-5.69) 

3.45 (1.75-6.65) 
1.07 (0.34-3.76) 
2.63 (1.74-5.18) 

~~~~~~~~ ~ 

"Each value represents the combined potency and 95% limits of three replicate assays ex- 
pressed in pg-equivalents of NIII-LH-Sll/mg of wet hypophysis. Combined index of precision 
was 0.28. 

Each voluc represcntv the potency and 95% limits of one assay expressed in pg-equivalents 
of NIII-LII-S11/100 1.111 of blood plasma. Combined index of precision was 0.32. 
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TABLE 11. Effect of Exogenous LH and FSH on the Concentration of Hypophyseal and 
Plasma FSH in Orchidectomized Mice. 

Hypophyseal FSH“ Plasma FSHb 
Exogenous No. of days 
hormone treated Potency (95% limits) Potency (95% limits) 

Control 
LH 
FSH 

Control 
LH 
FSH 

Control 
LH 
FSH 

3.95 (1.76-7.07) 

2.79 (1.08-4.84) 
3.54 (1.67-5.32) 

4.01 (1.88-7.16) 
3.74 (1.63-5.15) 
1.49 (0.59-3.17) 

4.87 (1.49-7.43) 
3.78 (1.48-5.44) 
0.73 (0.21-2.21) 

6.41 (3.31-9.36) 
6.13 (3.17-9.25) 
5.87 (3.02-8.53) 

6.22 (3.20-9.24) 
4.21 (1.94-6.30) 

5.97 (3.11-8.91) 

6.33 (3.28-9.08) 
6.01 (3.15-8.78) 
3.01 (1.83-4.89) 

“Each value represents the combined potency and 95% limits of three replicate assaye ex- 
pressed in pg-equivalents of MH-FSH-S3/mg of wet hypophysis. Combined index of precision 
was 0.31. 

Each value represents the potency and 95% limits of one assay expressed in pg-equivalents 
of NIH-FSH-S3/100 ml of blood plasma. Combined index of preciaion was 0.36. 

ther the hypophyses ( p > 01.5 ) or plasma be- 
low control values (Table 11). 

Dzkussion. The present findings demon- 
strate the systemic injections of LH unequiv- 
ocally depressed the concentration of hy- 
pophyseal and plasma LH without measura- 
bly altering the concentration of either hy- 
pophyseal or plasma FSH. Additionally, sys- 
temic injections of FSH markedly reduced 
hypophyseal and plasma FSH concentrations 
without effectively lowering the LH concen- 
tration of either the hypophyses or plasma. 
These observations demonstrate for the first 
time that systemic injections of relatively 
“pure” LH and FSH specifically suppressed 
the release and possibly the synthesis of their 
own hypophyseal counterparts. 

The decrease in endogenous LH and FSH 
release following LH and FSH injections was 
cumulative and parallel throughout the time 
these tropins were administered. The ability 
of exogenous LH and FSH to suppress their 
respective hypophyseal secretions may be ex- 
plained on the basis of a direct effect of each 
gonadotropin or by one of their metabolites 
acting on the hypothalamus. This speculation 
appears warranted since LH implants placed 
in the hypothalamus inhibited LH secretion 
while those placed in either the hypophysis 
or cortex did not ( 2 ) .  

Although the concentrations of hy- 
pophyseal LH and FSH were less than con- 
trol values when the other hormone was ad- 
ministered these differences were not signifi- 
cant. These observations may be explained 
on the basis of contaminants or by either 
intrinsic LH activity in FSH or of an intrin- 
sic FSH activity in LH (15) .  The failure to 
observe a measurable interaction between LH 
and FSH in the present experiments coin- 
cides with the observation that implants of 
LH and FSH in the median eminence specifi- 
cally suppressed hypophyseal LH and FSH 
secretion, respectively (3, 4). The finding 
that exogenous LH and FSH may specifically 
suppress the release of their own hy- 
pophyseal counterparts supports the claim of 
others that the hypothalamus contains sensi- 
tive feedback receptors capable of differentia- 
ting between LH and FSH (2,5). 

Whether the changes in endogenous LH 
and FSH release elicited by exogenous LH 
and FSH has physiological significance in 
terms of “internal” feedback mechanisms or 
was simply caused by the pharmacological 
levels of LH and FSH employed here re- 
mains to be shown. Nevertheless, recent ob- 
servations indicate that the unit firing rate of 
cells in the rat hypothalamus may be low- 
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ered within minutes after injecting physiolog- 
ical doses of LH ( 16). 

Summary. The concentration of LH and 
FSH in the hypophyses and plasma of 
ochidectomized mice was determined after in- 
jecting LH, FSH, or a control protein for 1, 
3, and 6 days, respectively. Exogenous LH 
reduced the concentration of hypophyseal 
and plasma LH but FSH release was not 
affected in these same animals. Similarly, ex- 
ogenous FSH reduced the concentration of 
hypophyseal and plasma FSH but LH release 
was not affected. This evidence suggests that 
exogenous LH and FSH can suppress their 
respective secretions specifically. 

The author expresses appreciation to the En- 
docrine Study Section of the National Institutes of 
Health for supplies of NIH-LH-S11 and MH-FSH- 
s3. 
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