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Table 38 

THE EFFECT OF SURGICAL TREATMENT AND COLLECTION INTERVAL 
ON THE NUMBER OF LH CONCENTRATIONS WHICH WERE 

SIGNIFICANTLY GREATER THAN BASELINE 

Treatment 

Control 

Sham 

Ovariectomized 

Interval t 
(Days) 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

/j 
Mean 

(Cone. >BL) 

5.17a 
2.33b,c 
4.83a,b 
3.17a,b,c 
l.OOc 

6. 67a 
2.33b 
2.oob 
3.00b 
3 .17b 

1. ooa 
1.17a 
1.ooa 
.17a 
.83a 

l SD 

1. 94 
1.86 
1.47 
2.23 

.89 

1.97 
2.16 
1.26 
1.55 
1.60 

1.55 
1.47 
1.55 

.41 
1.17 

Hysterectomized -1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

a 6. oob . 
3.33b 
2. 67b 
2.33 
4.67a,b 

2.10 
3.08 
1.86 
1.21 
1. 63 

/J LH concentrations within a 4-day collection interval 
which were significantly greater than baseline. 
Means with same superscript letter were not signifi­
cantly different (P>.05). 

t Time estimates for the ovariectomized and hysterecto­
mized treatments were based on predicted cycle length 
of 20 days. Time estimates were computed in relation 
to the day of the estrous cycle on which surgery was 
performed. 
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Table 39 

THE EFFECT OF SURGICAL TREATMENT AND COLLECTION INTERVAL 
ON THE NUMBER OF FSH CONCENTRATIONS WHICH WERE 

SIGNIFICANTLY GREATER THAN BASELINE 

Treatment 

Control 

Sham 

Ovariectomized 

Hysterectomized 

Interval t 
(Days) 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

ti Mean 
(Cone. >BL) 

.40a 
2.ooa 

.408 

.8oa 
o.ooa 

.2ob 
3.ooa 

.40b 
o . oob 

.8oa,b 

1 SD 

• 89 
2.35 

.55 
1.30 
0.00 

.45 
1. 87 

.89 
0.00 
1.10 

0.00 
0.00 

.45 
0.00 
0.00 

.45 
0.00 

. 89 
1. 67 

. 89 

~ FSH concentrations within a 4-day collection interval 
which were .significantly greater than baseline. 
Means with same superscript letter were not signifi­
cantly different (P>.05). 

t Time estimates for the ovariectomized and hysterecto­
mized treatments were based on predicted cycle length 
of 20 days. Time estimates were computed in relation 
to the day of the estrous cycle on which surgery was 
performed. 
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Table 40 

THE EFFECT OF SURGICAL TREATMENT AND COLLECTION INTERVAL 
ON THE NUMBER OF PRL CONCENTRATIONS WHICH WERE 

SIGNIFICANTLY GREATER THAN BASELINE 

Treatment 

Control 

Sham 

Ovariectomized 

Interval t 
(Days) 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

/J 
Mean 

(Cone. >BL) 

4 .17a, b 
. Ile 
.l 7c 
. 83c 

6.17a 

5.50a 
.33c 

o.ooc 
.Ile 

5_33a,b 

l SD 

2.86 
.41 
.41 

1.60 
2. 79 

4 .46 
• 52 

0.00 
.41 

2.66 

.55 
.41 
.63 
.82 

-1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

.50a 

.Ila 
1.ooa 

.67a 
.83a l. 33 

Hysterectomized -1 to 2 
3 to 6 
7 to 10 

11 to 14 
15 to -2 

.33a 
I.Ila 
2.ooa 

.33a 
.33a 

• 52 
.98 

1.90 
. 52 
.52 

/J PRL concentrations within a 4-day collection interval 
which were significantly greater than baseline. 
Means with same superscript letter were not signifi­
cantly different (P>.05). 

t Time estimates for the ovariectomized and hysterecto­
mized treatments were based on predicted cycle length 
of 20 days. Time estimates were computed in relation 
to the day of the estrous cycle on which surgery was 
performed. 
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Table 41 

THE EFFECT OF SURGICAL TREATMENT AND COLLECTION INTERVAL 
ON THE NUMBER OF HORMONE CONCENTRATIONS WHICH WERE 

SIGNIFICANTLY GREATER THAN THE BASELINE 

ANALYSIS OF VARIANCE TABLE 

Hormone Source df ss MS F 

LH Block 5 38.35 7.67 2. 77* 

Interval 4 107. 29 26. 82 9. 70** 

Surgery 3 165.37 55.12 19.93** 

Interval x Surgery 12 108.17 9.01 3.26** 

Error 95 262. 82 2. 77 

FSH Block 4 2.94 . 74 .29 

Interval 4 13.84 3.46 1.35 

Surgery 3 9. 96 3.32 1.29 

Interval x Surgery 12 33.84 2.82 1.10 

Error 76 195 .26 2.57 

PRL Block 5 26.35 5.27 2.03 

Interval 4 159.12 39. 78 15.29** 

Surgery 3 72. 70 24.23 9.32** 

Interval x Surgery 12 233.67 19.47 7.49** 

Error 95 24 7 .15 2. 60 

* P<.05. 

-/(* P<. 01. 

163 

F' 

.85 

2.98 

6.12** 

.27 

2.04 

1.24 
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Table 42 

THE NUMBER, MAGNITUDE AND DURATION OF LH, FSH AND PRL 
IN THE HYSTERECTOMIZED ANIMALS 

Hormone Variable t Mean ± 1 SD 

LH 

FSH 

PRL 

No. of Peaks 

Hyst LH 14.30 4.59 

Magnitude (ng/ml) 

Hyst LH Cl 
Hyst LH Cl - BL 

2.15 
1.03 

Hyst LH Cl - (BL + 2 SD) 
Hyst LH C2 

.54 
2.63 
1.51 
1.02 

Hyst LH C2 - BL 
Hyst LH C2 - (BL+ 2 SD) 

Durationll (hrs) 

Hyst LH Cl 
Hyst LH C2 

No. of Peaks 

Hyst FSH 

Magnitude (ng/ml) 

Hyst FSH 
Hyst FSH - BL 
Hyst FSH - (BL+ 2 SD) 

Durationll (hrs) 

Hyst FSH 

No. of Peaks 

Hyst PRL 

Magnitude (ng/ml) 

Hyst PRL 
Hyst PRL - BL 
Hyst PRL - (BL+ 2 SD) 

Durationll (hrs) 

12.92 
19. 50 

2.00 

8.12 
2.82 

.45 

21.00 

3.00 

10.18 
3.90 
1. 73 

.30 
.26 
.25 
.23 
.22 
.23 

.33 
1.49 

1.22 

1.95 
. 62 
.30 

4. 51 

1.41 

2.95 
1.19 

.90 

Hyst PRL 17.69 3.50 

t Abbreviations: Hyst LH, hysterectomy LH peak; Hyst FSH, 
hysterectomy FSH peak; Hyst PRL, hysterectomy PRL peak; 
BL, baseline; BL+ 2 SD, baseline+ 2 standard devia­
tions. 

J Duration estimates made in relation to baseline. 
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Table 43 

THE EFFECT OF TIME OF DAY ON PLASMA LH, 
FSH AND PRL CONCENTRATIONS IN 

6 HYSTERECTOMIZED SWINE 

t 
Time Mean 

Hormone (hrs) (ng/ml) ± 1 SD 

LH 0600 1.40a, b .23 

1200 1.21 C .24 

1800 1.27c .33 

2400 1. 60a .27 

FSH 0600 5.38a 2.27 

1200 5.47a 1.97 

1800 5.17a 1.86 

2400 5.41a 2.09 

PRL 0600 6.33a,b 2.07 

1200 6.04a,b 1.84 

1800 5.83b 1.58 

2400 6.54a 1.90 

t Means with same superscript letter are not 
significantly different (P>. 05). 



Hormone 

LH 

FSH 

PRL 

* P<.05. 

** P<. 01. 

Table 44 

THE EFFECT OF TIME OF DAY ON PLASMA LR, FSH AND PRL 
CONCENTRATIONS IN 6 HYSTERECTOMIZED SWINE 

ANALYSIS OF VARIANCE TABLE 

Source df ss MS 

Animal 5 1.25 .25 

Time 3 .52 .17 

Error 15 .22 .01 

Animal 4 67.11 16.78 

Time 3 .25 .08 

Error 12 .54 .04 

Animal 5 66.41 13.28 

Time 3 1. 74 .58 

Error 15 2.61 .17 
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F 

17.05** 

11. 75** 

374.33** 

1.88 

76.32** 

3.33* 



LITERATURE CITED 

Anderson, L. L., R. L. Butcher and R. M. Melampy. 1961. 
terectomy and ovarian function in gilts. Endocrinol. 

Subtotal hys-
69:571. 

Anderson, L. L., G. W. Dyck, H. Mori, D. M. Henricks and R. M. Melampy. 
1967. Ovarian function in pigs following hypophysial stalk tran­
section or hypophysectomy. Amer. J. Physiol. 212:1188. 

Anderson, L. L., J. B. Peters, R. M. Melampy and D. F. Cox. 1972. 
Changes in adenohypophysial cells and levels of somatotrophin and 
prolactin at different reproductive stages in the pig. J. Reprod. 
Fertil. 28:55. 

Anderson, R. R. and W. H. McShan. 1966. Luteinizing hormone in pig, cow 
and rat blood plasma during the estrous cycle. Endocrinol. 78:976. 

Astwood, E. B. 1941. The regulation of corpus luteum function by hypo­
physial luteotrophin. Endocrinol. 28:309. 

Belt, W. D., L. F. Cavazos, L. L. Anderson and R.R. Kraeling. 1970. 
Fine structure and progesterone levels in the corpus luteum of the 
pig during pregnancy and after hysterectomy. Biol. Reprod. 2:98. 

Bjersing, L., M. F. Hay, G. Kann, R. M. Moor, F. Naftolin, R. J. Scara­
muzzi, R. V. Short and E. V. Younglai. 1972. Change in gonadotro­
phins, ovarian steroids and follicular morphology in sheep at estrus. 
J. Endocrinol. 52:465. 

Bowerman, A. M., L. L . Anderson and R. M. Melampy. 1964. Urinary estro­
gen in cycling, pregnant, ovariectomized and hysterectomized gilts. 
Iowa State J. Sci. 52:465. 

Brinkley, H. J., H. W. Norton and A. V. Nalbandov. 1964a. Role of a 
hypophysial luteotropic substance in the function of porcine corpora 
lutea. Endocrinol. 74:9. 

Brinkley, H. J., H. W. Norton and A. V. Nalbandov. 1964b. Is ovulation 
alone sufficient to cause formation of corpora lutea? Endocrinol. 
74:14. 

Brinkley, H. J. and E. P. Young. 1968. Determination of the in vivo 
rate of progesterone secretion by the ovary of the pig during the lu­
teal phase of the estrous cycle. Endocrinol. 82:203. 

Brinkley, H. J., P. L. Rayford and E. P. Young. 1972. Porcine prolactin 
radioimmunoassay. J. Anim. Sci. 35:237. (Abstr.). 

Butler, W. R., L. B. Willett and P. V. Malven. 1971. Patterns of re­
lease of ovine prolactin. J. Anim. Sci. 33:250. 

167 



168 

Butler, W. R., P. V. Malven, L.B. Willett and D. J. Bolt. 1971. 
Patterns of pituitary release and cranial output of LH and prolactin 
in ovariectomized ewes. Endocrinol. 91:793. 

Caldwel l, B. V., R. M. Moor, I. Wilmut, C. Polge and L. E. A. Rowson. 
1969. The relationship between day of formation and functional life­
span of induced corpora lutea in the pig. J. Reprod. Fertil. 18:107. 

Caldwell, B. V. 1970. 
ian periodicites. 

The role of the uterus in the regulation of ovar­
z. Physiol. Chem. 351:425. 

Calhoun, M. and E. M Smith. 1970. Hematology and hematopoietic organs. 
In H. W. Dunne (Ed.) Diseases of Swine. Iowa State University Press, 
Ames, Iowa. p. 38. 

Cavazos, L. F., L. L. Anderson, W. 
ling and R. M. Melampy. 1969. 
levels in the corpus luteum of 
Biol. Reprod. 1:83. 

D. Belt, D. M. Henricks, R.R. Krae­
Fine structure and progesterone 

the pig during the estrous cycle . 

Chakraborty, P. K., D. C. England and F. Stormshak. 1972. The effect of 
17 S-estradiol on pituitary gonadotropins and luteal function in gilts. 
J . Anim. Sci. 34:427. 

Channing, C. P. 1970. Effect of stage of the estrous cycle and gonado­
trophins upon luteinization of porcine granulosa cells in culture. 
Endocrinol. 87:156. 

Channing, C. P. and S. Kammerman. 1973. Characteristics of gonadotropin 
receptors of porcine granulosa cells during follicle maturation. 
Endocrinol. 92:531. 

Clemens, J. A., C. J. Shaar, E. B. Smalstig, W. A. Tandy and M. E. Roush. 
1972. Preoptic area multiple unit activity and LH release during 
sleep cycle of the rat. Endocrinol. 91:621. 

Cook, B., C. C. Kaltenbach, G. D. Niswender, H. W. Norton and A. V. Nal­
bandov. 1969. Short-term ovarian responses to some pituitary hor­
mones infused in vivo pigs and sheep . J. Anim . Sci. 29:711. 

Corner, G. W. 1921. Cyclic changes in the ovaries and uterus of the sow 
and their relation to the mechanism of implantation. Contrib. Embry. 
13:117. 

Cox, R. I., P. E. Mattner and G. D. Thorbun. 1971. Changes in ovarian 
secretion of oestradiol-17S around estrus in the sheep. J. Endocrinol. 
49:345. 

Davis, S. L., L. E. Reichert, Jr. and G.D. Niswender. 1971. 
els of prolactin in sheep as measured by radioimmunoassay. 
Reprod. 4:145. 

Serum lev­
Biol. 



169 

Day, B. N., L. L. Anderson, L. N. Hazel and R. M. Melampy. 1959. Ganado­
trophic and lactogenic hormone potencies of gilt pituitaries during 
the estrous c ycle and pregnancy. J. Anim. Sci. 18:675. 

Dierschke, D. J. and M. T. Clegg. 1968. Studies on the relationship of 
serum and pituitary gonadotrophin levels to ovulation in the ewe. 
J. Reprod. Fertil. 15:321. 

Dierschke, D. J., A. N. Bhattacharya, L. E. Atkinson and E. Knobil. 1970. 
Circhoral oscillations of plasma LH levels in the ovariectomized 
rhesus monkey. Endocrinol. 87:850. 

Donaldson, L. E. and W. Hansel. 1965. Prolongation of the lifespan of 
the bovine corpus luteum by single injections of bovine luteinizing 
hormone. J. Dairy Sci. 48:903. 

Dufour, J., H. L. Whitmore, O. J. Ginther and L. E. Casida. 1972. Iden­
tification of the ovulating follicle by its size on different days of 
the estrous cycle in heifers. J . Anim. Sci. 34:85. 

du Mesnil du Buisson, F. and P. C. Leglise. 1963. Effet de l'hypophy­
sectomie sur les corps jaunes de la truie. Resultats preliminaires. 
C. R. Acad. Sci. 257:261. 

du Mesnil du Buisson, F. 1964. Le controle de la fonction luteale chez 
la truie. Excerpta Med. 83:680. 

Edqvist, L. E. and A. M. Lamm. 1971. Progesterone levels in plasma dur­
ing the oestrous cycle of the sow measured by a rapid competitive 
protein binding technique. J. Reprod. Fertil. 25:447. 

Fell, L. R., C. Beck, J.M. Brown, K. J. Catt, I. A. Cumming and J. R. 
Goding. 1972. Solid- phase radioimrnunoassay of ovine prolactin in 
antibody-coated tubes. Prolactin secretion during estradiol treat­
ment at parturition, and during milking. Endocrinol. 91:1329. 

Gay, V. L. 1970. Analysis of simultaneous changes in circul ating LH and 
FSH in individual castrated rats. Progr. 52nd Mtng. Endocrine Soc. 
p. 60. 

Gay, V. L., A. R. Midgley, Jr. and G.D. Niswender. 1970. Patterns of 
gonadotrophin secretion associated with ovulation. Fed. Proc. 29:1880. 

Geschwind, I. I. and R. Dewey. 1968. 
(LH) secretion in the cycling ewe: 
Soc. Exp. Biol. Med. 129:451. 

Dynamics of luteinizing hormone 
a radioimmunoassay study. Proc. 

Geschwind, I. I. 
J. Anim. Sci. 

1972. Dynamics of pituitary gonadotropin secretion. 
34:19. 

Goding, J. R., K. J. Catt, J.M. Brown, C. C. Kaltenback, I. A. Cumming 
and B. J. Mole. 1969. Radioimmunoassay for ovine luteinizing hor­
mone secretion of luteinizing hormone during estrus and following 
estrogen administration in the sheep. Endocrinol. 85:133. 



170 

Goldman, B. D. and J. C. Porter. 
castrated golden hamsters. 

1970. Serum LH levels in intact and 
Endocrinol. 87:676. 

Green, J. A. 1950. Studies of the histology of the female reproductive 
system of the domestic pig. Ph. D. Thesis, Univ. of Ill., Urbana, Ill. 

Greenwood, R. C., W. M. Hunter and J. S. Glover. 1963. The preparation 
of 131 I-labeled human growth hormone of high specific radioactivity. 
Biochem. J. 89:114. 

Guthrie, H. D., D. M. Henricks and D. L. Handlin. 1972. Plasma estrogen, 
progesterone and luteinizing hormone prior to estrus and during early 
pregnancy in pigs. Endocrinol. 91:675. 

Hackett, A. J. and H. D. Hafs. 1969. Pituitary and hypothalamic endo­
crine change during the bovine estrous cycle. J. Anim. Sci. 28:531. 

Hansel, W. and S. E. Echternkamp. 
domestic animals. Amer. Zool. 

1972. Control of ovarian function in 
12:225. 

Harding, J. P. 1949. The use of probability paper for the graphical an­
alysis of polymodal frequency distributions. J. Marine Biol. Assn. 
United Kingdom. 28:141. 

Henricks, D. M. and J. F. Dickey. 1970. 
plasma progesterone levels during the 
nancy in cows. Biol. Reprod. 2:346. 

Serum luteinizing hormone and 
estrous cycle and early preg-

Henricks, D. M., H. D. Guthrie and D. L. Handlin. 1972. Plasma estrogen, 
progesterone and luteinizing hormone levels during the estrous cycle 
in pigs. Biol. Reprod. 6:210. 

Hobson, W. C. and W. Hansel. 1972. Plasma LH levels after ovariectomy, 
corpus luteum removal and estradiol administration in cattle. Endo­
crinol. 91:185. 

Howland, B. E., C. Faiman and T. M. Butler. 1971. Serum levels of FSH 
and LH during the menstrual cycle of the chimpanzee. Biol. Reprod. 
4:101. 

Johke, T. 1970. Factors affecting the plasma prolactin level in the cow 
and the goat as determined by radioimmunoassay. Endocrinol. Japon. 
17:393. 

Jouvet, M. 1969. Biogenic amines and the states of sleep. Science. 
163:32. 

Kapen, S., R. Boyar, L. Hellman and E. D. Weitzman. 1973. Episodic re­
lease of luteinizing hormone at mid-menstrual cycle in normal adult 
women. J. Clin. Endocrinol. Metab. 36:724. 

Karg, H., D. Aust and S. Bohm. 1967. Versuche zur bestimmung des LH im 
blut von kuhen unter verucksichtigung des zyklus. Zuchthyg. 2:55. 



171 

Kobayashi, F., K. Hara and T. Miyake. 1969. Casual relationship between 
LR release and estrogen in the rat. Endocrinol. Japan. 16:501. 

Kovacic, N. and A. F. Parlow. 1972. Alterations in serum FSH/LH ratios 
in relation to the estrous cycle, pseudopregnancy and gonadectomy in 
the mouse. Endocrinol. 91:910. 

Kurachi, K., R. Iwata and K. Hirota. 1968. Experimental studies on the 
metabolism of catecholamine in rat brain and sexual function. Inte­
grative mechanisms of neuroendocrine system. Hokkaido Univ. Medical 
Library Series. Vol. 1:151. 

Lawton, I. E. and S. W. Smith. 1970. LR secretory patterns in intact 
and gonadectomized male and female rats. Ameri. J. Physiol. 219:1019. 

L'Hermite, M., G. D. Niswender and L. E. Reichert, Jr. 1972. Serum 
follicle stimulating hormone in sheep as measured by radioimmunassay. 
Biol. Reprod. 6:325. 

Liptrap, R. M. and J. I. Raeside. 1966. Luteinizing hormone activity in 
blood and urinary estrogen excretion by the sow at estrus and ovula­
tion. J. Reprod. Fertil. 11:439. 

Loeb, L. 1923. Effect of extirpation of the uterus of the life and 
function of the corpus luteum of the guinea pig. Proc. Soc. Exp. 
Biol. 20:441. 

Lunaas, T. 1962. Urinary estrogen levels in the sow during the estrous 
cycle and early pregnancy. J. Reprod. Fertil. 4:13. 

Madan, M. and H. D. Johnson. 1971. Circulating plasma LR and its rhyth­
micity during bovine estrous cycle. Progr. 53d Mtng. Endocrine Soc. 
p. A226. 

Malven, P. V. and C.H. Sawyer. 
in hypophysectomized rats. 

1966. A luteolytic action of prolactin 
Endocrinol. 79:268. 

Masuda, H., L. L. Anderson, D. M. Henricks and R. M. Melampy. 1967. 
Progesterone in ovarian venous plasma and corpora lutea in the pig. 
Endocrinol. 80:240. 

Matsuo, H., Y. Baba, R. M. G. Nair, A. Arimura and A. V. Schally. 1971 
Structure of the porcine LR and FSH releasing hormone. I. The pro­
posed amino acid sequence. Biochem. Acta Biophys. Comm. 43:1334. 

McCann, S. M., J. Antunes-Rodriguez and A. P. S. Dhariwal. 1965. Phys­
iology and chemistry of hypothalamic factors which influence gonado­
tropin secretion. Proc. XXII Intern. Congr. Physiol., Tokyo. Excerp­
ta. Medica. International Congress Series. 87:292. 



172 

Meites, J., C. S. Nicoll and P. K. Talwalker. 1963. The central nervous 
systems and the secretion and release of prolactin. In A. V. Nalban­
dov (Ed.) Advances in Neuroendocrinology. Univ. of Illinois Press, 
Urbana, Ill. p. 238. 

Melampy, R. M., D. M. Henricks, L. L. Anderson, C. L. Chen and J. R. 
Schultz. 1966. Pituitary follicle stimulating hormone and lutein­
izing ho~mone concentrations in pregnant and lactating pigs. Endo­
crinol. 78:801. 

Mills, J. N. 1966. Human circadian rhythms. Physiol. Rev. 46:128. 

Nalbandov, A. V. 
Biol. Reprod. 

1970. 
2:7. 

Comparative aspects of corpus luteum function. 

Niswender, G. D., J. F. Roche, D. L. Foster and A. R. Midgley, Jr. 1968. 
Radioimmunoassay of serum levels of luteinizing hormone during the 
cycle and early pregnancy in ewes. Proc. Soc. Exp. Biol. Med. 
129:901. 

Niswender, G. D., L. E. Reichert, Jr., A. R. Midgley, Jr. and A. V. Nal­
bandov. 1969. Radioimmunoassay for bovine and ovine luteinizing 
hormone. Endocrinol. 84:1166. 

Niswender, G. D., L. E. Reichert, Jr. and D.R. Zimmerman. 1970. Radio ­
immunoassay of serum levels of LH throughout the estrous cycle in 
pigs. Endocrinol. 87:576. 

Parker, D. C., L. G. Rossman and E. F. Vanderlaan. 1973. Sleep-related 
nyctohemeral and briefly episodic variation in human plasma prolactin 
concentrations. J. Clin. Endocrinol. Metab. 36:1119. 

Parlow, A. F., L. L. Anderson and R. M. Melampy. 1964. Pituitary follicle 
stimulating hormone and luteinizing hormone concentrations in relation 
to reproductive stages of the pig. Endocrinol. 75:365. 

Pelletier, J., G. Kann, J. Dalais and G. Rosselin. 1968. Dosage radio­
immunologiquede LH plasmotique chec le mouton. Comparaison avec le 
dosage biologique de LH par la diminution de l'acide ascorbique 
ovarien, et exemple d'application aux mesures de la LH sanguine chec 
la brebis. Compt. Rend. Acad. Sci. (Paris), Ser. D. 266:2352. 

Prokofiev, M. I. 1968. Luteinizing hormone and follicle stimulating hor­
mone levels in pig and cow blood serum during estrous cycle. Proc. 
3rd Intern. Congr. Endocrinol. Mexico City. Excerpta Med. Found., 
Amsterdam. p. 164. (Abstr.). 

Raeside, J. I. 1963. Urinary estrogen excretion in the pig at estrus 
and during the estrous cycle. J. Reprod. Fertil. 6:421. 

Rajakoski, E. 1960. The ovarian follicular system in sexually mature 
heifers with special reference to seasonal, cyclical and left-right 
variations. Acta Endocrinol. Suppl. 52:1. 



173 

Rakha, A. M. and H. A. Robertson. 1965. Changes in levels of FSH and LH 
in the bovine pituitary gland at ovulation. J. Endocrinol. 31:245. 

Raud, H. R., C. A. Kiddy and W. D. Odell. 1971. The effect of stress upon 
the determination of serum prolactin by radioimmunoassay. Proc. Soc. 
Expt. Biol. Med. 136:689. 

Raud, H. R. and W. D. Odell. 1971. Studies of measurement of bovine 
and porcine prolactin by radioimmunoassay and by systemic pigeon 
crop-sac bioassay. Endocrinol. 88:991. 

Rayford, P. L., H. J. Brinkley and E. P. Young. 1971. Radioimmunoassay 
determination of LH concentration in the serum of female pigs. Endo­
crinol. 88:707. 

Rayford, P. L. and H. J. Brinkley. 1973 . Concentration of follicle 
stimulating hormone in female pigs during various reproductive states. 
Biol. Reprod. 9:76. (Abstr.). 

Reeve s, J. J. and A. Arimura. 1970. 
the ewe during the estrous cycle. 

Serum prolactin and LH levels in 
Fed. Proc. 29:440. 

Reeves, J. J., A. O'Donnell and F. Denorscia. 1972a. Effect of ovariec­
tomy on serum luteinizing hormone (LH) concentrations in the anestrous 
ewe. J. Anim. Sci. 35:73. 

Reeves , J. J., A. Arimura, A. V. Schally, C. L. Kragt, T. W. Beck and J. 
M. Casey. 1972b. Effect of synthetic LH-RF-FSHRF on serum LH, serum 
FSH and ovulation in anestrous ewes. J. Anim. Sci. 35:84. 

Robertson, H. A. and A. M. Rakha. 1966. The sequence, time and duration 
of the r e l ease of FSH and LH in relation to oestrus and to ovulation 
in the sheep. J. Endocrinol. 35:177. 

Robertson, H. A. 1969. The endogenous control of estrous and ovulation 
in sheep, cattle and swine. Vitamins Horm. 27:91. 

Robinson, G. E. and A. V. Nalbandov. 1951. Changes in the hormone content 
of swine pituitaries during the estrual cycle. J. Anim. Sci. 10:469. 

Rodbard, D., W. Brdison and P. L. Rayford. 1969. 
radioimmunoassay results. J. Lab. Clin. Med. 

Rapid calculation of 
74:770. 

Rodbard, D. and J. A. Cooper. 1970. A model for prediction of confi dence 
limits in radioimmunoassays and competitive protein bindi ng assays. In 
In Vitro Procedures with Radioisotopes in Medicine. Internati onal 
Atomic Energy Agency, Vienna, Austria. p. 659. 

Rondell, P. 1970. Follicular process es in ovulation. Fed. Proc. 29:1875. 

Rubin, R. T., A. Kales, R. Adler, T. Fagan and W. D. Odell. 1972. Gonado­
tropin secretion during s l eep in normal adult men. Science. 175:196. 

Sammelwitz, P.H. and A. V. Nalbandov. 1958. Progesterone induced r egr es­
sion of corpora lutea in pregnant and cycling gilts. J. Anim. Sci. 
17:1233. 



Sammelwitz, P.H., J. P. Aldred and A. V. Nalbandov. 1961. 
isms of maintenance of corpora lutea in pigs and rats. 
Fert. 2:387. 

174 

Mechan­
J. Reprod. 

Sassin, J. F., A. G. Frantz, E. D. Weitzman and S. Kapen. 1973. Human 
prolactin: 24-hour pattern with increased release during sleep. 
Science. 177:1205. 

Sawyer, C.H. 1964. Control of secretion of gonadotrophins. In H. H. 
Cole (Ed.) Gonadotrophins. Their Chemical and Biological Properties 
and Secretory Control. Feeman, San Francisco, Calif. p. 113. 

Scaramuzzi, R. J., B. V. Caldwell and R. M. Moor. 1970. Radioirnmuno­
assay of LH and estrogen during the estrous cycle of the ewe. Biol. 
Reprod. 3:110. 

Schally, A. V., C. Y. Bowers, W. F. White and R. I. Cohen. 1967. Purifi­
cation and in vivo and in vitro studies with porcine luteinizing hor­
mone-releasing factor (LRF). Endocrinol. 81:77. 

Schams, D. and H. Karg. 1969. Radioinununologishe LH-bestimmung im blut­
serum vom rind unter esonderer berucksichtigung des brunstzyklus. 
Acta Endocrinol. 61:96. 

Short, R. E., J. B. Peters, N. L. First and L. E. Casida. 1968. Effect 
of unilateral ovariectomy at three stages of the estrous cycle on 
the activity of the remaining ovary and pituitary gland. J. Anim. 
Sci. 27:691. 

Smeaton, T. C. and H. A. Robertson. 1971. Studies on the growth and 
atresia of graafian follicles in the ovary of the sheep. J. Reprod. 
Fert. 25:243. 

Snedecor, G. W. and W. G. Cochran. 1969. Statistical methods (6th Ed.). 
Iowa State Univ. Press, Ames, Iowa. 

Snook, R. B., R. R. Saatman and w. Hansel. 1971. Serum progesterone and 
luteinizing hormone levels during the bovine estrous cycle. Endocrinol. 
88:678. 

Sollberger, A. 1965. Biological rhythm research. Elsevier Pub. Co., 
New York. 

Song, C. S., A. B. Rifkind, P. N. Gillette and A. Kappos. 1969. Hormones 
and the liver. Amer. J. 0bstet. and Gynecol. 105:813. 

Spies, H. G., A. L. Slyter and S. K. Quodri. 1967. Regression of corpora 
lutea in pregnant gilts administered antiovine LH rabbit serum. J. 
Anim. Sci. 26:768. 

Stabenfeldt, G. H., E. L. Akins, L. L. Ewing and M. C. Morrissette. 1969a. 
Peripheral plasma progesterone levels in pigs during the estrous cycle . 
J. Reprod. Fert. 20:443. 



175 

b nfeldt, G. H., J. A. Holt and L. L. Ewing. 1969b. Peripheral plas­
Sta::. progesterone levels during the ovine estrous cycle. Endocrinol. 

85:11. 

G D. and J. H. Torie. 1960. Principles and procedures of sta­Steel , R: . McGraw-Hill Book Co., New York. tistics. 

L v. and H. D. Hafs. 1971. LH and prolactin in blood serum S a
n son ' · 1 t · 1· n h 1 t · h · f 

w from estrus to ovu a ion o s ein ei ers. J. Anim. Sci. 33:1038. 

ff 
R. s. and W. D. Odell. 1969. Serum luteinizing and follicle rdlo ' 1 1 d . · 

Swe . lating hormone eves uring sequential and nonsequential contra-stimu d 1 
ceptive treatment of eugona a women. J. Clin. Endocrinol. 29:157. 

ff R S., H. S. Jacobs and W. D. Odell. 1970. The ovarian signal 
Swer~lod 1:ng.the preovulatory LH-FSH surge. Progr. 52nd Mtng. Endocrine 1n UC 

Soc. P· 59 · 

G D., J.M. Bassett and I. D. Smith. 1969. Progesterone con-Thorburn, ·. 1 1 
in the periphera P asma of sheep during the estrous cycle. 

entration 
~- Endocrinol. 45:459. 

11 W R. C. E. Martin, H. E. Dale, Th elfa , · ' · 
r l972. Pituitary prolactin and the R.R. Anderson and G. F. Krau­

oestrus cycle of sows. J, ;:~rod. Fert. 31:201. 

R E. Erb and G.D. Niswender. 1970. Comparison of lu-· 11son, S . A., . f 
Ti . izing hormone and progesterone in blood and metabolites o pro-

tein one in urine of domestic sows during the estrous cycle and gester . S . 30 

Van 

1 Pregnancy. J. Anim. ci. :795, ear Y 

. 1 D w. E. Bridson and P. 0, Kohler. Thie ' . , f 1 

. . tion" in cultures o granu osa cells teiniza 
. Endocrinol. 89:622. pins. 

1971. · Induction of '1u­
by chorionic gonadotro-

Velle, W. 1959. Isolation of estrone from the urine of pregnant sow. 
Acta Vet. Scand. 1:19. 

I S and H. M. Radford. tley • ' 
Whea .' the estrous cycle of the during 

J. Reprod . Fert. 19:211. 

1969. Luteinizing hormone secretion 
ewe as determined by radioimmunoassay. 

R J 1971. Wurtman, • · 
P Bull. Res . rogr. 

Brain monoamines and endocrine function. 
9:172. 

Neurosci. 

1971. Luteolytic role of prolactin during the 
Wuttke, W. and J. Meit~s. t Proc. Soc. Exp. Biol. Med. 137:988. es trous cycle oft era. 

C T · 19 71. S C. and C .. sai. 
Yen , S · • Clin. Invest. tropin release. J. 

The effect of ovariectomy on gonado-
50:1149. 




