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Q.2 Answer 

Hormonal Control of Testicular Function 

The endocrine regulation of testicular function, i.e., the production of sperm and of androgens is 

well investigated. The gonadotropins luteinizing hormone (LH) and follicle-stimulating hormone 

(FSH) are produced and secreted by the gonadotropic cells of the anterior pituitary. In males, 

they control steroidogenesis and gametogenesis in the testis. Pituitary gonadotropes are the 

central structure controlling gonadal function and in turn, are regulated by the hypothalamic 

gonadotropin- releasing hormone (GnRH). Since GnRH secretion is pulsatile, gonadotropin 

release also occurs in discrete peaks, more evident in the case of LH, due to its shorter half-life in 

circulation compared to FSH. LH and FSH are glycoprotein hormones secreted by the pituitary 

gland that control development, maturation and function of the gonad. Like the related thyroid 

stimulating hormone (TSH) and human chorionic gonadotropin (hCG), they consist of two 

polypeptide chains, α and β, bearing carbohydrate moieties. The primary functions of the testis, 

androgen production and gamete development, are regulated by the brain, e.g., hypothalamus 

and hypophysis via GnRH and gonadotropins. Importantly, the hypothalamohypophyseal circuit 

is subject to negative feedback regulation mediated by testicular factors. It is generally assumed 

that either testosterone and FSH alone are able to initiate, maintain and reinitiate 

spermatogenesis. In order to achieve quantitative effects on germ cell production and sperm 

numbers, at least under physiological conditions, both LH and FSH activities are needed. 

Endocrine control of testicular function can be summarized in following points- 
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Q. 4 Answer 
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Q. 5 Answer 

Signal transduction is the process whereby information from outside the cell is conveyed into the 

cell. This often involves messenger systems. One such system involves a first messenger, such as 

a hormone, which binds to a cell surface receptor. The binding stimulates production of a second 

messenger inside the cell. Several molecules have been implicated as second messengers. A 

widely use one is cyclic AMP (cAMP). cAMP-dependent signal transduction mechanisms 

involve three separate proteins: 

1. A hormone receptor; 

2. Adenylate cyclase; and 

3. A G protein 

G proteins, also known as guanosine nucleotide-binding proteins, are a family 

of proteins involved in transmitting signals from a variety of different stimuli outside a cell into 

the inside of the cell. G proteins function as molecular switches. Their activity is regulated by 

factors that control their ability to bind to and hydrolyze guanosine triphosphate (GTP) 

to guanosine diphosphate (GDP). When they bind GTP, they are 'on', and, when they bind GDP, 

they are 'off'.  

G protein is made up of alpha (α), beta (β) and gamma (γ) subunits. Beta and gamma subunits 

(regulatory subunit) can form a stable dimeric complex referred to as the beta-gamma complex. 

Alpha subunit is catalytic subunit. 

G proteins located within the cell are activated by G protein-coupled receptors (GPCRs) that 

span the cell membrane. Signaling molecules bind to a domain of the GPCR located outside the 

cell. An intracellular GPCR domain in turn activates a G protein. The G protein activates a 

cascade of further signaling events that finally results in a change in cell function. G protein-

coupled receptor and G proteins working together transmit signals from 

many hormones, neurotransmitters, and other signaling factors. G proteins regulate 

metabolic enzymes, ion channels, transporter, and other parts of the cell machinery, 

controlling transcription, motility, contractility, and secretion, which in turn regulate diverse 

systemic functions such as embryonic development, learning and memory, and homeostasis.  

In summary, the signal transduction pathway involves the following steps: 

1. Binding of extracellular hormone or agonist to a receptor causes a conformational change in 

the receptor that stimulates it to interact with a nearby molecule of Gs. 
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2. This in turn stimulates an exchange of bound GDP for GTP--that is, the dissociation of GDP 

from Gs, to be replaced by GTP. A class of protein factors called guanine nucleotide exchange 

factors (GEF) assists in the exchange of GDP and GTP. 

3. Gs is thereby converted to a protein that activates adenylate cyclase, producing cyclic AMP 

from ATP. 

4. This results in activation of cAMP-dependent protein kinase (protein kinase A), with 

consequent phosphorylation of target proteins, such as phosphorylase b kinase in cells that 

activate glycogen phosphorolysis. 

5. Phosphorylation of target enzymes results in stimulation or inhibition of metabolic reactions. 

Continued activation of Gs depends on the presence of bound GTP. 

The Gi protein functions similarly, but it responds to extracellular signals whose response is the 

inhibition of adenylate cyclase. Here the binding of GTP provokes an inhibitory interaction 

of Gi with adenylate cyclase, which decreases the synthesis of cAMP. 
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Q. 8 Answer 

(i) 

 

Fig. Iodine uptake by thyroid follicle 

 

 

 

 



 

(ii) T4 and T3 

 

The first step in the synthesis of thyroid hormones is iodine uptake.  Iodide is taken up, 

converted to iodine, and then condensed onto tyrosine residues which reside along the 

polypeptide backbone of a protein molecule called thyroglobulin.  This reaction results in either 

a mono-iodinated tyrosine (MIT) or di-iodinated tyrosine (DIT) being incorporated into 

thyroglobulin.  This newly formed iodothyroglobulin forms one of the most important 

constituents of the colloid material, present in the follicle of the thyroid unit. 

The other synthetic reaction is a coupling reaction, where iodotyrosine molecules are coupled 

together.  If two di-iodotyrosine molecules couple together, the result is the formation of 

thyroxin (T4).  If a di-iodotyrosine and a mono-iodotyrosine are coupled together, the result is 

the formation of tri-iodothyronine (T3). 

From the perspective of the formation of thyroid hormone, the major coupling reaction is the di-

iodotyrosine coupling to produce T4.  Although T3 is more biologically active than T4, the 

major production of T3 actually occurs outside of the thyroid gland.  The majority of T3 is 

produced by peripheral conversion from T4 in a deiodination reaction involving a specific 

enzyme which removes one iodine from the outer ring of T4. 



The T3 and T4 released from the thyroid by proteolysis reach the bloodstream where they are 

bound to thyroid hormone binding proteins. The major thyroid hormone binding protein is 

thyroxin binding globulin (TBG) which accounts for about 75% of the bound hormone. 
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(iv) 

 



 

 

 


