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REFERENCE TO SEXUAL MATURATION 

by PETER RAYMOND WILSON 

Experiments in this thes is were designed to establish short-term 

and longitud inal pat terns of secr e t ion of LH , testosterone and 

prolactin , responses to GnRH administration , testicular and reproduct ive 

endocrine changes associated with sexual maturat ion in the ram,  and to 

s t udy endocrine factors which may inf l uence reproductive developmen t . 

2 4  hour hormonal secretion prof ile  studies employing 2 0  min 

sample collection intervals in 9 adul t rams , and 8 h secretion profile  

studies in e ight prepub ertal , pub er tal  and early post-pubertal rams 

confirmed that LH was secreted in a pulsatile manner . Testos terone was 

secreted quant itatively following each episodic LH elevat ion in pubertal 

and older rams , but a consistent qualitat ive and quantitative secretory 

response was not observed in prepubertal rams . Plasma prolact in level s  

were stabie and high durin g  the summer , but low basal level s  

interspersed with pulsat i l e  fluctua tions occurred in winter sampl ing 

periods . Prolactin secret ion pro f iles  of prepubertal and sexua l ly 

maturing rams were similar , and level s  fluctua ted markedly  a t  each 

s tage of development . 

No circad ian rhythms of LH , testosterone or prolactin secretion 

were  evident in adult or sexually d eveloping rams , but data was produced 

which suppor t ed the existence of a sampling-induced  elevation of LH. and 

prolactin in young rams : higher l evel s  of both hormones were observed 

in early samples of sequen t ial sampling studies employing venepunc ture 

t echniques . 

Study o f  hormone l evels o f  ram l ambs bled each two weeks from 

b i r th to approximately 8 months o f  age showed that plasma LH content 

was low at birth , rose to a peak at approximately 6 weeks of age , and 
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d(_•t:J ineJ during the period of major tes ticular development ( 1 0  - 1 8  
weeks ) ; plasma testos terone concentrations were low a t  b ir th and 

increased steadily throughout the period o f  s t udy ; while prolact in 

levels were low a t  b ir th ,  increased rapidly to reach a plateau from 

approximately 6 to  2 0  weeks , then gradually decreased to low levels  

by 32  weeks . 

Test icular and ep ididymal development ,  s emin i ferous and 

epi d idymal tubule growth , and the onset  of spermatogenesis during 

puberty followed patterns s imilar to those reported by previous 

authors .  Regress ion analyses failed to dis tinguish major correlations 

between these developmental parameters  and endocrine changes associated 

with sexual matura t ion . 

Responses to intravenous GnRH inj ec t ion and infusion to adult 

rams showed that LH output occurred in a dose- dependent manner but 

subsequent testosterone elevat ions were not significantly differen t . 

The LH responses of  prepub er tal rams to intravenous inj ections of GnRH 

(1 �g/Kg) were  h igh , but progress ively decreased a t  consecutive four­

weekly ;_njec t ion and sampl ing rout ines from 6 to 32 weeks of age . Peak 

LH responses were progressively delayed dur ing thi s  period . 

Tes tosterone output following GnRH-induced LH,elevat ions were low in 

prepub ertal rams and increased progressively during sexual mat uration . 

Maximal responses to repeated GnRH inj ect ions were observed in pub er ta l  

( 1 4  week old) rams . 

Weekly treatment of ram lamb s with GnRH failed to alter any o f  

the t esticular or endocrine parameters assessed during sexual 

development whereas weekly androgen t r eatment depressed mean testis  

and epididymal weight s ,  seminiferous and epididymal tubular d iameters 

and epididymal spermatozoal r eserves , as  well as basal and GnRH­

s timulated t estosterone output . 

Prenatal androgeniza t ion of female  lambs result ed in 

masculiniza t ion of  external genitalia . Pos tnatal basal l evels of  LH 

wer e  depressed in both mal e s  and fema l es from androgenized ewes , while  

LH responses to  GnRH were unaltered . It  was concluded that prenatal 

androgenization depressed hypothalamic hypophysiotrophic func t ion . 
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from their first appearance at 2 2  weeks of age (means + SEMh 12 8 

5 . 1 2 6 weeks (x400) . Solid sex cords containing gonocytes (G)  
and supporting cell s  ( S ) . Intersti tial tissue contains 
numerous Leydig cells (1), many of which possess 
cytoplasmic eosinophilic granules . 1 33 

5 . 1 3 10 weeks (x400) . Sex cords con taining dividing prospermr 
atogonia (D) and type A spermat ogonia ( S ) . 1 33 

5 . 14 14 weeks ( x400) . Seminiferous tubules showing l umina , 
spermatogonia int erspersed between supporting cells, and 
primary spermatocytes (P) . 1 34 

5 . 15 18 weeks (x400) . Semini ferous tubules showing mature 
appearance : Sertoli cells (S ),  and dividing 
sperma tocy tes (D) . 1 34 

5 . 16 2 2  weeks ( x400) . Mature seminiferous tubule showing 
numerous spermatogonia, primary sperma tocy tes, round 
spermatids  ( R) and spermatozoa . 1 35 

5 . 1 7 2 6  weeks (x 1000) . Type A spermatogonia (A) , type B 
spermatogonia (B), Sertloi cells ( S ), young primary 
spermatocytes (Y), old primary sperma tocytes (0) and 
Leydig cells  (L) . 1 35 

5 . 18 30 weeks ( x400) . Mature seminiferous tubule with 
spermato zoa (S) . 1 36 

5 . 19 32 weeks (x160) . Mature testis . Note : Leydig cells con tain­
ing eosinophilic cytoplasmic granules ; seminiferous tubule  
diamet er similar to that of the  adult (Figure 5 . 20) . 1 36 
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5 . 20 Mature adul t tes tis (x l60) . 1 37 

5 . 2 1  32 weeks (x400) . Tes tosterone trea ted ram showing 
immature testicular his tological appearance of sex cords, 
supporting cells and gonocytes . No te similarity with 
tes tis o f  a six week old ram (Figure 5 . 12 ) . 1 3 7  

5 . 2 2 6 weeks (x4 00) . Epididymal tubule showing low columnar 
epi thelium . 

5 . 2 3  32 weeks ( x400) . Epididymal tubule containing sperma tozoa . 
Pseudos t ratified columnar epi thelium containing basal 

1 38 

cells (B) . 1 38  

6 . 1 Ram 103 . Eight hour LH, testosterone and prolac tin 
secretion profiles a t  6, 14 and 2 2  weeks of age . 150 

6 . 2  Ram 105 . Eight hour LH, testosterone and prolac tin 
secretion profiles a t  6, 14 and 2 2  weeks of age . 15 1 

6 . 3  Ram 106 . Eight hour LH, testosterone and prolactin 
secretion profiles at 6, 14 and 22 weeks of age . 152 

6 . 4 Ram 107 . Eight hour LH, testosterone and prolactin 
secretion profiles at 6, 14 and 2 2  weeks of age . 15 3 

6 .5 Ram 108 . Eight hour LH, testost erone and prolactin 
secretion profiles a t  6, 14 and 2 2  weeks of age . 154 

6 . 6  Ram 109 . Ei ght hour LH, testos terone and prolac tin 
secretion profiles a t  6, 14 and 2 2  weeks of age . 155 

6 . 7  Ram 1 10 .  Eight hour LH, testosterone and prolac tin 
secretion profiles a t  6, 14 and 2 2  weeks of age . 15 6 

6 . 8 Ram 1 1 1 .  Eight hour LH, testos terone and prolac tin 
secretion profiles a t  6, 14 and 2 2  weeks of age . 15 7 

6 . 9 Ram 112. LH and testosterone responses following four 
hourly injections of GnRH (repres ented by arrows) at  
6, 14  and 2 2  weeks of  age .  1 6 1  

6 . 10 Ram 1 1 3 .  LH and testosterone responses following four 
hourly injections of GnRH (represen t ed by arrows) at  
6, 14  and 2 2  weeks o f  a ge .  162  

6 . 1 1  Ram 1 14 .  LH  and testosterone responses following four 
hourly injections o f  GnRH ( represented by  arrows) at  
6, 14  and 2 2  weeks of  age . · 1 6 3  

6 . 1 2 Ram 1 15 .  L H  and testos terone responses following four 
hourly injections of GnRH (represented by arrows)  at 
6, 14 and 22 weeks o f  age . 164  
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6 . 1 3 Ram 1 16 .  LH and testosterone responses following four 
hourly inj ections of GnRH (represented by arrows ) at  
6 ,  14 and 22 weeks of age . 

6 . 14 Ram 1 1 7 .  LH and testosterone responses fol lowing four 
hourly inj ec tions of GnRH (represented by arrows)  at  
6 ,  14 and 22  weeks of age . 

6 . 15 Ram 1 18 .  LH and testosterone responses following four 
hourly inj ections of GnRH (represented by arrows) at  
6 ,  14  and 22 weeks of age . 

6 . 16 Ram 120 . LH and testosterone res ponses foll owing four 
hourly inj ections of GnRH (represen ted by arrows) a t  
6 ,  14  and 2 2  weeks o f  age . 

7 . 1  Month ly variations of plasma LH concentrations 
(means + SEM) of normal and prenatal androgen t reated 
rams . 

7 . 2  Monthly  variations of plasma testos terone concentrations 
(means ± S EM) from normal and prenatal androgen treated 
ram lambs . 

7 . 3  6 weeks . Plasma LH responses (means + SEM) following 
GnRH inj ec tion . 

7 . 4 1 4  weeks . Plasma LH responses (means± SEM) following 
GnRH inj ection . 

7 .5 22 weeks . Plasma LH responses (means + SEM) following 
GnRH inj ection . 

7 . 6 30 weeks . Plasma LH responses (means± SEM) following 
GnRH inj ec tion. 

7 . 7  P lasma LH responses (means ± SEM) following GnRH inj ection 
b efore ovariectomy at 45 weeks of age , and aga in at 4 7  
weeks , two weeks after ovariectomy . 
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