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ABSTRACT 

The role of the thyroid hormones, triiodothyronine and thyroxine, in the 

hormonal control of mammalian testicular function has not been clearly 

delineated. Previous data regarding the effects of hypothyroidism and 

hyperthyroidism on testicular function, specifically spermatogenesis, has 

provided only conflicting results; and it is equivocal whether hypothyroidism 

can effectively disrupt qualitative and quantitative spermatogenesis. To 

examine the effect of acute hypothyroidism on spermatogenesis, adult male rats 

were injected with either iopanoic acid (lOP) or propylthiouracil (PTU), two 

goitrogens with specific mechanisms of action, for four weeks. Controls were 

injected with propylene glycol. Weekly blood samples were analyzed for 

triiodothyronine, thyroxine and testosterone. At the end of the experimental 

period (5 weeks), testicular tissue was excised and seminiferous tubules were 

prepared for histological analysis. Serum assays of the thyroid hormones 

revealed that the treated animals had become hypothyroid. Analysis of serum 

testosterone concentrations revealed no differences among the groups. Light 

microscopy revealed no morphological changes of the seminiferous tubules or 

disruption of spermatogenesis in the lOP and PTU treated animals based on 

germ cell populations. These data suggest that acute hypothyroidism does not 

interfere with normal testicular function in the rat as determined by normal 

testosterone levels, tissue morphology and unchanged germ cell populations in 

the treated animals when compared to the controls. 
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CHAPTERI 

INTRODUCTION 

The thyroid hormones, triiodothyronine (T3) and thyroxine (T4), are implicated 

in a wide variety of physiological roles. In mammals, and most terrestrial vertebrates, 

these hormones are involved in maintaining the basal metabolic rate, initiating the 

thermogenic response to acute cold, normal growth and development, particularly the 

central nervous system, an increase in spontaneous motor activity, and a host of other 

effects (13-16, 32). Because of the diversity of these hormones in regulating the 

physiological processes of most terrestrial vertebrates, it has been conjectured that 

these hormones modulate a variety of physiological functions in non-mammalian 

vertebrates; for example, thyroid hormones control the morphogenic response in some 

urodeles and anurans, endothermy in birds, and ion regulation mechanisms of some 

species of fish (16, 28). The very ubiquity of these hormones has influenced efforts in 

the investigations of the hormonal control of reproduction; and indeed, one of the older 

areas of thyroid hormone research has been in the relationship of the thyroid hormones 

with the peripheral reproductive sytstem, particularly the role of these hormones in 

gonadal development and function (17). Over the past sixty years, this relationship has 

been studied extensively (17); however, research regarding the direct effects of 

thyroid hormoneson testicular function has provided only equivocal conclusions about 

the mammaiian thyroidal-tesíicular axis (28,17). 

In recent studies with male rams, it has been reported that either hyperthyroidism 

(excess of thyroid hormone) or hypothyroidism (deficiency of thyroid hormone) will 

arrest spermatogenesis and decrease plasma testosterone levels (6, 7). It has been 



shown in rats and rabbits, however, that it is the hypothyroid state that decreases 

plasma testosterone levels (2,5,24,29). Contrary to the above studies, Kalland et al. 

(22) demonstrated that the hypothyroid state was not different from control animals 

with regard to plasma testosterone levels in mature male rats. 

The link between thyroid hormones and testicular function remains to be resolved, 

and certainly, many of the relationships between the thyroid and the testes are not well 

understood. It is unlikely that the disparate results of thyroid hormone on testicular 

function reported in the aforementioned studies reflect accurate differences in androgen 

levels and spermatogenic character as a consequence of species differences; rather, 

unique results may be a product of particular experimental conditions. In most studies 

examining the effects of hypothyroidism on testicular activity, the altered thyroid state 

was achieved by chemically induced hypothyroidism or by thyroidectomy. Chemically 

induced hypothyroidism is achieved by reducing the serum level of triiodothyronine 

(the biologically more active form of the hormone, (13-16,32). 

Triiodothyronine (T3) is derived principally from monodeiodination of thyroxine 

(T4) which is the principle hormone moiety secreted by the thyroid gland. Two specific 

inhibitors (goitrogens) of this deiodination reaction are iopanoic acid (lOP) and 

propylthiouracil (PTU). It was discovered that these compounds, used primarily as 

radiocontrast agents for X-ray imaging, will inhibit the deiodination of T4 to T3 in 

peripheral tissues; and they are the most widely used goitrogens. Studies using these 

goitrogens report administration of the drugs by placing them in the feed and in the 

water supply of the experimental animals (as a percentage by weight and volume). By 

this design, the precise amount of goitrogen absorbed by the animals into its system is 



unknown, and while the hypothyroid state is achieved, these studies rely on long term 

treatment regimines to ensure a depression of T3 (8 to 52 weeks). 

The ability of lOP and PTU to alter thyroid hormone levels in the blood is 

accomplished by their inhibition of the 5'-deiodinase enzyme which is responsible for 

the conversion of T4 to T3. In rats, it was shown that PTU inhibits conversion by 40% 

to 50% of control (27, 31). While lOP was demonstrated to decrease T3 levels to as 

little as 5% of controls (12, 27, 31). Removal of the thyroid gland induces a severly 

chronic form of hypothyroidism; however, the difference between chemically induced 

hypothyroidism and hypothyroidism by thyroidectomy may also be contributing to the 

conflicting reports of hypothyroidism on testicular function. 

Recent studies that have examined the effects of hypothyroidism on testicular 

function utilized mature sperm production and gross morphological appearance of the 

seminiferous tubules as an index of the gonadal state. While there were studies 

examining testosterone levels on spermatogonial populations (9, 18), no attention was 

given to quantifying the effects of acute hypothyroidism on testicular function by 

determining the number of germ cell types within the seminiferous tubules. Equivocal 

results regarding morphological changes within the tubules (4, 38, 14) provide no 

information regarding the state of the spermatogenic process in terms of germ cell 

populations. 

The objective of this project is to examine the effects of acute hypothyroidism on 

testicular function in order to identify a relationship between thyroid hormone status 

and the testes. If there is a direct effect of thyroid hormone on testicular function, then 

altered thyroid status will induce altered testicular function. Such a relationship will 



be determined by measuring serum testosterone levels, testicular weight, seminiferous 

tubule morphology, and by quantifying testicular function by the populations of 

different germ cell types within the seminiferous tubules; additionally, since previous 

studies have not evaluated the comparative effects of these two goitrogens within a single 

study, examination of the effects of each goitrogen on testicular function (using the 

above parameters) in relation to their more general influence on thyroid hormone 

levels will be evaluated. 



CHAPTER II 

MATERIALS AND METHODS 

Animals and Treatments 

Male sprague-DawIey rats were obtained from the Texas Tech University Health 

Sciences Center (Lubbock, Tx.). Thirty rats (11 weeks old at the beginning of the 

experiment; 282.6 ± 11g body weight, ± SEM) were randomly assigned (marking each 

animal with a number and then using a random number table) to one of three groups: 

control, lOP, and PTU treated. Four animals died prior to the start of the experiment. 

Each rat was individually housed and was given Purina Rat Chow and water ad libitum. 

Daily subcutaneous injections for each of the groups was as follows : lOP was purchased 

from Chemical Dynamics Corp. (South Plainfield, NJ) and dissolved in solution 

according to the procedure outlined by Obregon (34). lOP was injected at a 

concentration of .002% per 100g body weight at a pH =7.5-7.8. PTU was purchased 

from Sigma Chemical Corp. (St, Lousis, MO.) and dissolved in propylene glycol at 5% 

concentration (w/v), and heated until completly soluble. PTU was injected at a 

concentration of .002% per lOOg body weight at a pH=5.2-5.4. Control animals 

received .002% per 10Og body weight of propylene glycol. Daily injections were made 

at approximately the same hour (1:00 pm) every day and this schedule was followed for 

4 weeks, during which time body weight measurements and blood samples were taken. 

Determination of Weeklv Serum Hormone Concentrations 

Blood samples of 1.0|il-1.5|j.I were collected each week by venous tail puncture. 

Cotton dipped in xylene was used to increase blood flow. The blood was centrifuged at 



approximately 1000 rpm for 5 minutes to separate the serum, which was frozen at 

-70°C until assayed. T3 and T4 concentrations were determined by specific 

radioimmunoassay kits from Cambridge Diagnostics, Billerica, Ma. Testosterone 

concentrations were determined by a specific radioiummunoassay kit from Radio Assay 

System Laboratories, Carson, Ca. 1-125 acitivity was counted on a TM Analytic gamma 

trac 1193 gamma counter. 

Histological Preparations 

After the testes were excised, dissected free of connective tissue and weighed, the 

tunica was cut and the seminiferous tubules exposed. A single tubule from each animal 

was isolated and prepared for light microscopy by the following protocol: Each tubule 

was fixed 2% glutaraldehyde in 0.1 M phosphate buffer (pH= 7.2), for approximately 

24 hours at 2 r C , post-fixed with 1% Os04 in 0.1 M phosphate buffer for 1 -2 hours at 

4°C and then washed three times with 70% ethanol. Dehydration was accomplished by 

three washes of each grade of ethanol (70%, 95%, absolute) for 20 minutes. The 

tubules were infiltrated with Spurr's plastic by successive ratios of plastic to ethanol 

(3:1,1:1,1:3, all plastic) for 2 hours each time and placed in an oven to polymerize 

the plastic (12 hours at 70°C). 

A random sample of three animals from each group was selected for microtomy of 

the tissue. Twenty to 25 sections each 2.0-2.5|im thick were made with the Reichert 

OVM-3 microtome and a dry glass knife. The sections were stained with 

Methylene-Blue/ Toluidine-Blue. Germ cell nuclei were counted and were corrected for 

any difference in nuclear diameter by the method of Abercrombie (1). 
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Statistical Analvfîi«î 

Unless stated otherwise, data are shown with pooled standard error of the mean 

(pSEM) All data were analyzed by Analysis of Variance by complete randomized design 

and Tukey's mean separation procedure. Homogeneity of variance was determined by 

Bartlett's test and outliers were discarded by Dixon's method (36,37). 



CHAPTER III 

RESULTS 

The effects of IQP and PTU on senjm thvmid 
hormone levels and hodv weight 

lOP reduced the T3 levels below the control values by the third week of treatment 

and increased T4 levels throughout the experimental period. PTU decreased serum T4 

and T3 levels throughout the experimental period (p > .05; Table 1). Mean body weight 

for all of the experimental groups displayed a steady increase throughout the 

experimental period. Additionally, the body weights of the lOP and PTU treated animals 

were not different (p > .05) from the controls (data not shown). 

Because T3 is derived principally from the monodeiodination of T4, inhibition of 

conversion manifests itself in altered T3 to T4 ratios. Figures 1A-C illustrate the 

relationship of T3/T4 ratios to the amount of T4 in the serum. Changes in the T3/T4 

ratio are dictated by the pool of T4 available for conversion. Assuming no 

abnormalities in serum binding proteins for T4 which may alter the pool of T4 available 

for conversion, as the amount of T4 changes there will be a corresponding change in 

T3/T4 values. As indicated by figure 1A, the euthyroid condition and shows no 

association with serum T4 reserves (r=0.33). Figures 1B and 1C, reflect inhibition 

of conversion is by the altered T3/T4 values. T3/T4 ratios for the PTU treated animals 

is represented in figure 1B (r=0.84). Average ratio prior to treatment was 

12.20p.g/dl whereas the ratio during the treatment period increased to 37.80}ig/dl and 

was associated with a decrease in T4 (Table 1). Figure 1C represents the ratios for the 

lOP treated animals. There is a 42% decrease in the ratio of the two hormones 

(r=0.94) concomitant with a rise in T4 values indicating a greater rate of increase of 
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T4 to T3 (Table 1). Changes in thyroid hormone profiles for each treatment are 

illustrated in Figure 2. The percent change in thyroid hormone levels from the control 

group is plotted for each week. Data are taken from Table 1. The decrease in T3 for lOP 

treated animals is 16.8%, and the decrease for the PTU treated animals is 48.3% (Fig. 

2A). Figure 2B illustrates the percent change of T4 values versus the control animals 

at each week. Average decrease for the PTU treated animals is 79.8% versus an 

increase of 71.3% in T4 levels for the lOP treated animals. 

Effects of lOP and PTU on testosterone. 
testes weights and germ cell populations 

There was no difference (p > .05) in testosterone levels from the control group for 

either lOP or PTU treated animals (Table 2). Testes weights, measured one week after 

cessation of the treatment regimine, were also not significantly different ( p > .05; lOP: 

3110 mg, PTU:3190mg, Control: 3340 mg). 

Differentiation of the sex cells according to their region in the tubule was not 

determined; instead, a similar region of a tubule was sectioned for histological 

determination of germ cell populations. Cells outside of the lumen were scored 

according to their classification as spermatogonia (Sg), spermatocyte (Sc), and 

spermatozoa (Sz). There was no difference (p > .05) in germ cell types in either the 

lOP or PTU animals versus the control group (Table 3). Because there was no 

difference in germ cell populations among the groups, these data reflect the serum 

testosterone concentrations for each group in terms of the state of spermatogenesis 

within the tubule did not impair testicular function. Additionally, there was no 

morphological differences in tubule structures (basal lamina, lumenal diameter) 

between control, lOP, and PTU groups. 
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Table 1. The effect of iopanoic acid (I) and propylthiouracil (P) on 
serum T3 and T4 versus controls (C). Weeks 1-4 are the treatment 
period. Values are the means and the pooled standard error of the mean 
[pSEM] for each week. (n of each group is 9 except for week 4 in which 
the n is 4 for the lOP group and 5 for the PTU group). 

Week T3 (ng/dl) T4 (̂ ig/dl) 
C I P DSEM C ! P DSEM 

0 63.6 75.9 71.3 8.49 4.20 5.35 6.03 0.68 

1 96.6 92.8 38.2* 7.87 6.26 10.35* 0.96* 0.66 

2 72.5 56.2 41.3* 7.79 6.76 10.70 1.74* 1.20 

3 88.4 63.0* 47.9* 6.11 7.56 14.77* 1.55* 0.84 

4 117.9 102.2* 64.4* 3.23 9.50 15.88* 1.71* 0.68 

5 99.1 112.7 93.8 5.19 5.74 7.55 3.95 1.07 

*p < 0.05 versus the control values. 



Table 2. Effect of iopanoic acid (I) and 
propylthiouracil (P) on serum testosterone 
versus controls (C). Weeks 1-4 are the 
treatment period. The values are the means and 
the pooled standard eror of the mean [pSEM] for 
each week. (n of each group = 9). 

Testosterone (ng/dl) 
Week C I P pSEM 

0 2.33 2.50 2.56 0.70 

1 1.52 3.57 2.23 0.65 

2 3.76 2.19 2.03 0.86 

3 0.79 1.10 0.83 0.20 

4 2.01 1.34 0.94 0.47 

5 2.79 3.21 3.41 0.62 

p > 0.05 for all groups versus controls 
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Table 3. Effect of lopanoic acid (I) and Propylthiouracil (P) on germ cell 
populations in the seminiferous tubule. 

Mean Cell Count Corrected Count 
Treatment Si(̂ i SQ1 gz ̂  QE^ Sg Sc Sz 

Control 28.0 27.0 33.0 0.25 21.6 20.9 25.5 

I 21.5 26.0 30.0 0.33 22.0 26.6 30.6 

P 22.3 31.3 31.0 0.25 19.4 24.2 24.0 

p > 0.05 for all groups versus controls. 

"• Based on a random sample of 3 tubules and 20-25 sections; Sg = Spermatogonia, 
Sc = Spermatocyte, Sz = Spermatozoan. 

^Correction factor = section thickness / section thickness + nuclear diameter. 



Figure 1A. Relationship between T3/T4 ratio and the serum pool of 
T4 for the control group. Low association (r = 0.33) of T4 with the 
T3/T4 ratio reflects the euthyroid condition (n = 7; data taken from 
Tablel). 
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Figure 1B. Relationship between T3/T4 ratio and the serum pool of T4 
for the PTU treated group. The high degree of association (r= 0.84) 
indicates a hypothyroid state dependent on the decrease in both T3 and 
T4 levels (n = 9; data taken from Table 1). 
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Figure 1C. Relationship between T3/T4 ratio and the serum pool of T4 for 
the lOP treated group. High association (r = 0.94) reflects the rapid 
increase in T4 levels versus controls, relative to the slower rate of 
decrease in T3 values versus controls (n = 9; data taken from Table 1). 
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Figure 2A. The percent change in T3 values for the lOP and PTU treated 
groups versus the controls is plotted at each week. Weeks 1-4 are the 
treatment period. lOP treated animals had an average decrease of serum 
T3 of 16.8% (n = 7). The PTU treated animals had an average decrease of 
48.3% (n = 7). 
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Figure 2B. The percent change in T4 levels of the lOP and PTU treated 
groups versus the controls is plotted at each week. The PTU treated animals 
had an average decrease of 79.8% in T4 levels (n = 9), while the lOP 
treated animals had an average increase of 71.3% in T4 levels (n = 9) 
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CHAPTER IV 

DISCUSSION 

Thyroid hormone, specifically T3, exerts its effects on a number of tissues in both 

mammalian and non-mammalian systems. In non-mammalian reproductive systems, 

primarily fowl and some reptilian and amphibian groups, the role of T3 has been 

established (14,17). In reptiles either hypothyroidism or hyperthyroidism 

completely arrests spermatogenesis and normal testicular activity (14,17). In male 

ducks there exists an inverse relationship of T3 levels and levels of testosterone. 

During the breeding season, when thyroid hormone levels are decreased, testosterone 

levels are elevated probably due to a decrease in testosterone clearance (20, 26). 

The effect of T3 on the reproductive tissue of mammalian systems, however, is 

nebulous. It is reported here that acute hypothyroidism does not directly affect the 

reproductive function of male rats as determined by normal spermatogenic activity 

within the seminiferous tubules, normal tubule morphology, and unchanged levels of 

serum testosterone when compared to control animals. This study demonstrates that 

acute depression of thyroid hormone (approximately 4 weeks) does not interfere with 

normal spermatogenic processes. These data are in agreement with a number of 

investigators who have demonstrated that chronic hypothyroidism induced by chemical 

inhibition of the deiodinase enzyme had no effect on normal testicular function and on the 

ability to sire litters (21, 22, 38). 

Interestingly, comparison of the lOP induced hypothyroid state with the PTU induced 

hypothyroid state reveals distinct thyroid hormone profiles but no differences in either 

group with respect to serum testosterone levels and spermatogenesis. Moreover, 

23 
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inhibition of conversion manifests itself in altered T3 to T4 ratios. From this study it 

appears that normal testicular function does not depend on a constant T3 to T4 ratio 

because these ratios were altered by both treatments (Fig. 1). Unique thyroid hormone 

profiles induced by each goitrogen can be attributed to the mechanism of action for that 

goitrogen. 

Animals treated with lOP have depressed T3 levels and elevated T4 levels. This can 

be explained on the basis of the site of action for lOP. lopanoic acid is a competitive 

inhibitor of the 5'-deiodinase enzyme at both the anterior pituitary and peripheral 

tissue levels. It was demonstrated that a decrease in T3 within the hypophysis disrupts 

normal negative feedback mechanisms that regulate TSH secretion (13, 31, 32); 

consequently, there is an increased TSH release by the pituitary which stimulates 

hypersecretion of T4 by the thyroid gland and therefore elevates T4 levels. Since the 

conversion to T3 was also been blocked peripherally, T3 levels decrease. Other 

metabolites of T4 (e.g., rT3) may increase because their formation is dependent on a 

different enzymes (23). 

While lOP acts as a competitive inhibitor, PTU is not a competitive inhibitor of the 

5'-deiodinase and does not inhibit conversion at the pituitary (34). Consequently, it 

does not interfere with normal intrahypophyseal secretion of TSH (13). Because it is 

known that the negative feedback mechanism to regulate T4 secretion by the thyroid 

gland depends largely on the action of T3 within the pituitary by suppressing TSH 

secretion, within the thyroid itself, and possibly the hypothalamus (by controlling TRH 

secretion), a decrease in peripheral T3 by PTU removes an active regulator of TSH 
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secretion but without causing hypersecretion of TSH (since there is no local conversion 

inhibition at the pituitary) and T4. As a result, T3 levels will decrease because of 

disrupted conversion and T4 levels will also decrease because more rT3 is generated 

from the same amount of serum T4 (23, 25). 

The biologically active form of thyroid hormone is T3. In both treatment groups, T3 

in the serum was lowered by effectively disrupting the conversion to T3. It appears 

from this study of acute hypothyroidism that normal testicular function is not linked to 

serum levels of either thyroid hormone at least during the time of this experiment. 

Because the cycle of maturation of the spermatogonial cells in rats results in new 

spermatogonia progeny every 13 days (10,19, 30), drastic changes in spermatogenic 

cell populations would have been apparent in light of the 4 week duration of this 

experiment. Because of the complex process by which germ cells mature in rodents 

(30) and the fact that testicular tissue was prepared for histological analysis 1 week 

after cessation of treatment, it is not possible to know if acute hypothyroidism disrupted 

particular stages of germ cell differentiation prior to excision of the tissue. 

Future studies examining the effects of acute hypothyroidism on testis function 

should focus on the meiotic stages of spermatocyte differentiation and on the progeny of 

spermatogonial differentiation. These are the cell types that are the most dynamic in 

terms of the number of different generations to which they give rise after meiosis 

(usually classified as A1, A2, A3, A4, intermediate, B; 19); and therefore are likely to 

provide the greatest measure of spermatogenic variation with regard to aberrant 

spermatogenic processes. In addition, the meiotic stages of spermatogenesis can be used 
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to classify the developmental stages of the sperm cycle within the seminiferous 

epithelium (33). 

Although there are nuclear binding sites for T3 within testicular tissue of rats and 

rabbits, these binding sites are in numbers less than 1% of those sites found in the 

liver (17, 32, 33). Therefore, it is likely that the reported effects of T3 on the testes 

are not direct; and that the most influential role of the thyroid hormones on the meiotic 

stages of germ cell differentiation is perhaps mediated by the gonadotropins or possibly 

other anterior pituitary hormones because the signal for the maturative process is 

mediated by testosterone and directed by the Leydig cells (10). 

Whether chemically induced hypothyroidism can alter testosterone concentrations 

by influencing gonadotropin levels and therefore alter spermatogonial cell populations 

is equivocal. A number of investigators showed that thiouracil induced hypothyroidism 

lowers gonadotropin concentrations, intratesticular testosterone concentrations, and 

disrupts spermatogenesis (2, 5, 6, 7). Radioiodine induced hypothyroidism has been 

shown to decrease normal gonadotropin levels, but without effect to testis, seminal 

vesicle, prostate, and body weights (39). It has also been demonstrated that male rats 

treated with PTU had decreased FSH levels but increased seminal vesicle, prostate, and 

testis weights (3). However, it has been shown that methylthiouracil induced 

hypothyroidism decreased serum LH, FSH, testosterone (7), and caused decreased 

spermatozoal motility, but there was no effect on the maturative process of the germ 

cells directly. The relative importance of serum (extratesticular) levels of 

testosterone versus intratesticular concentrations of testosterone in regulating 
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spermatogenesis appears to be another nebulous area. Studies examining the effects of 

intratesticular testosterone without altering thyroid hormone levels have reported that 

suppression of intratesticular testosterone and lowered FSH levels (40%-70%) will 

disrupt germ cell maturation (18). However, Cunningham and Huckins (9) reported 

that low intratesticular concentrations of testosterone did not qualitatively alter germ 

cell maturation or severely depress testis weight, but did lower LH and FSH levels. 

Furthermore, It was reported that abnormally high levels of serum testosterone 

(30-fold increase) effects quantitative spermatogenesis (18). While it appears from 

these studies that the pituitary-testicular axis is most predictable (in terms of the 

gonandotropin response to changes in intratesticular concentrations of testosterone), 

the effects of extratesticular or intratesticular sources of testosterone, or their 

interaction, on spermatogenesis is not definitive. 

The role of another pituitary hormone, prolactin (PRL), in the regulation of 

testicular function may be significant in its ability to influence steroidogenesis, since 

prolactin receptors have been isolated from Leydig cell membranes (10). Studies done 

in male rats with pituitary tumors revealed that an incresae in prolactin secretion (as a 

result of the tumor) is associated with a decrease in intratesticular testosterone levels. 

It is safe to assume that there exists a normal range of intratesticular concentration of 

testosterone to ensure a maximal level of spermatogenesis, normal Sertoli cell and 

accessory sex organ (epididymis, Vas Deferens) function; in which case, the role of 

prolactin may be to act as a fine tuning mechanism to ensure proper testosterone levels 

in the testes by countering the stimulatory action of the gonadotropins. 
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Paracrine interactions involving PRL, the gonadotropins, and TRH have been 

demonstrated in-vitro by Denef and Andries (11) using pituitary cell aggregates. The 

data suggest a paracrine interaction by the gonadotrophs on the lactotrophs in which the 

gonadotrophs can increase the activity of the lactotroph cells; and it also demonstrated 

that in pituitary cell coaggregates containing large populations of gonadotrophs and 

lactotrophs, TRH stimulated PRL release but had no effect on LH secretion. Such an 

interaction by TRH on the lactotrophs of the anterior pituitary further suggests a more 

subtle mechanism by which the function of the Leydig cells may be regulated and 

implicates a thyroid related hormone in the scheme of testicular function. 

Regulation of androgen production seems to involve a complex order of hormonal 

control; and a number of hormones and humoral factors can be linked to the stimulation, 

maintenance, and inhibition of steroidogenesis within the Leydig cells. The fact that a 

humoral factor secreted by the gonadotrophs influences lactotroph activity further 

demonstrates the complexities of hormonal regulation of physiological processes and 

illustrates the difficulties in identifying all the aspects of a particular hormonally 

regulated process such as testicular function. 

Data on the relationship of hypothyroidism and the gonadotropins is equivocal, and 

whether acute hypothyroidism will have an effect on gonadotropin levels remains to be 

determined. Since FSH primarily regulates seminiferous tubule size and structure, and 

LH regulates steroidogenesis by the Leydig cells, effects of hypothyroidism (acute or 

chronic) on these hormones may represent drastically different modes of regulation of 

testicular function. Perhaps a role for TSH may be elucidated as a possible mimic of 
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gonadotropin levels and therefore act to maintain testicular testosterone concentrations 

(3). One question worth pursuing is that of a fine tuning mechanism by the thyroid 

hormones, TSH, PRL, and TRH on FSH and LH secretion and the possibility of paracrine 

interaction between the thyrotrophs and the gonadotrophs. The Leydig cells are another 

target for investigation since there appears to be a number of different hormone 

receptors associated with these cells (GnRH, estrogen, PRL, LH, FSH). 

Because of the pervasive metabolic regulation imposed by the thyroid hormones on 

appetite, digestion, and general metabolism, the larger question regarding thyroid 

hormones and reproduction involves the influence of these metabolic parameters on the 

reproductive organs. 

If a definitive role for the influence of the thyroid on reproduction in mammals is to 

be assessed, it is critical that the role of intratesticular and extratesticular testosterone 

in the scheme of testicular function be determined. It will not be enough to describe the 

regulation of androgen production. The subtleties of action of this hormone in 

controlling spermatogenesis in mammals will require attention before the hierarchy of 

the hormonal control of spermatogenesis can be established. With regard to the role of 

the thyroid hormones, future research should focus on the role of these hormones and 

their releasing hormones as indirect mediators on the actions of pituitary hormones and 

therefore as indirect regulators of testicular function. 
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