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ABSTRACT: Hypogonadism is a clinical disease 

caused by hypothalamic-testicular axis disorders 

that prevent the testis from producing testosterone 

and spermatozoa. Hypogonadism is an endocrine 

condition characterized by insufficient serum 

testosterone synthesis by the testicular Leydig cells. 

Aphrodisiacs are substances (food or chemicals) 

that stimulate sexual desire. Aphrodisiac drugs are 

used to improve the sexual functioning of humans. 

 Methods for estimation of  hypogonadism includes 

TLC, HPLC, UV, Molecular docking. Software 

mentioned for molecular docking are Uniprot, 

PubChem, PyRx, Autodock/ ML tool, PyMOL. 

KEYWORDS:   Hypogonadism, Aphrodisiac, 

Kallmann's syndrome, Anaytical methods, 

Molecular docking. 

 

I. INTRODUCTION 
Hpogonadism  is a clinical  syndrome  

resulting from the testis’s inability  to produce 

testosterone and spermatozoa due to hypothalamic-

testicular axis pathologies. The disruption of the 

HPG axis normalizes the functioning of Leydig 

cells in the testis, leading to a condition. The 

process of spermatogenesis is hindered by this, 

causing disturbances in normal reproductive 

physiology. Hypogonadism is organic when a 

disorder causes permanent dysfunction, and 

functional when reversible conditions temporarily 

suppress gonadotropin and/or testosterone 

production. 
[1, 2]

 

Male hypogonadism, whether acquired or 

congenital, can be caused by abnormalities in the 

hypothalamic-pituitary-testicular axis. It is critical 

to distinguish between primary hypogonadism 

(originating in the testicles) and secondary 

hypogonadism (originating in the hypothalamus or 

pituitary gland). Hypogonadism symptoms include 

diminished spontaneous reactions, decreased 

nocturnal penile tumescence, decreased libido, and 

decreased testicular volume. This exercise 

examines the diagnosis and treatment of male 

hypogonadism, as well as which people are most 

likely to benefit from screening. This activity 

emphasizes the importance of the interprofessional 

team in enhancing care for male hypogonadism 

patients.
[3,4]

 

An aphrodisiac is a substance (food or 

chemical) that promotes sexual desire. Aphrodite is 

the Greek goddess of love, sexuality, and beauty. 

Aphrodisiac medicines are used to improve 

humans' poor sexual functions. These agents have 

been employed for a long time, and there is ample 

evidence of their use by ancient Greek and Arab 

physicians such as Hippocrat (460 B.C.), 

Dioscorides (70 A.D.), Raazi (926 A.D.), and Ibn-

e-Sina (1038 A.D.) etc .  Erectile dysfunction is 

described as the inability to achieve and maintain a 

sufficient penile erection for acceptable sexual 

performance.
[5,6]

 

Aphrodisiac refers to any chemical that 

increases sexual pleasure. Anxiety, depression, 

stress, fear of sex, neurological disorders, stroke, 

cerebral trauma, Alzheimer, Parkinson's disease, 

and chronic disorders-diabetes, hypertension, 

vascular insufficiency, Atherosclerosis, penile 

disease-phinosis, peyronies, lifestyle-chronic 

alcohol abuse, cigarette smoking, aging, decrease 

in hormone level with age are all causes of sexual 

dysfunction. Cardiovascular, hepatic, renal, 

pulmonary, andcancer disorders are examples of 

systemic diseases.
[7] 

 

1.1. Causes of Male Hypogonadism.  

 Primary Hypogonadism 

 Anorchidism is a condition that occurs during 

birth. 

 Cryptorchidism 
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 Orchitis due to the mumps 

 Genetic and developmental issues: 

 Sertoli cell only syndrome, Klinefelter 

syndrome, androgen receptor and enzyme 

deficiencies 

 Chemotherapy and radiation therapy 

 Testicular injury  

 Anti-Leydig cell illnesses (autoimmune 

syndromes) 

 

 Secondary  Hypogonadism 

 Kallmann's syndrome and Prader-Willi 

syndrome are two genetic diseases. 

 Pituitary tumors, granulomas, and abscesses 

are all examples of pituitary disorders. 

 Hyperprolactinemia 

 Trauma to the skull 

 Radiation therapy 

 Several drugs 

 

 Mixed Hypogonadism 
(both primary and secondary) 

  Alcoholism 

 Ageing 

 HIV infection is a chronic infection. 

 Corticosteroid therapy 

 Hemochromatosis 

 Systemic illness (liver failure, uremia, sickle 

cell disease) *Mixed hypogonadism is 

frequently classified as secondary 

hypogonadism.
.[5]

 

 

1.2 Pathophisiology 

Aphrodisiacs are products that stimulate 

libido or sexual drive. They do this by stimulating 

the release of nitric oxide from the hypothalamus, 

which in turn dilates blood vessels of the corpus 

carvenosum and activates the enzyme 

guanylatecycase (GC), which converts guanosine 

triphosphate (GTP) into Cyclicguanosine 

monophosphate (cGMP). This increases the flux of 

bood into penile tissue and results in a penis 

erection. The erection lasts only briefly because 

cGMP is hydrolyzed into inactive GMP by the 

Phosphodiesterase type-5 enzyme (PDE-5), which 

is located in the penile tissues. Aphrodisiacs can 

inhibit PDE-5's hydrolyzing action, allowing active 

cGMP to accumulate 'Undisturbed' and prolong the 

erection through increased blood flow 

 

 
Fig1 :Pathophisiology Of  Aphrodisiac

[2] 

 
Fig2: Pathophisiology Of Hypogonadism

[2]
 

 

1.3 Etiology 

There are both acquired and congenital 

caussesof  hypogonadism. In prepubescent  males, 

ambiguous,  genitalia, micropenis, and bilateral 

cryptorchidism are  all indicators of  a testosterone  

deficit. 

Young  adults undergo kyrotype testing to rule out 

diseases  like Turner syndrome and Klinefelter 

syndrome, which can cause a testosterone 

shortage.
[3] 

 

1.4 Epidemiology 

Oftentimes, hypogonadism goes under-

reported. Studies have shown that about 50% of  

men in their 80s and 40%  of  men over 45 are 

hypogonadal. It has been discovered that every ten 

years,testosterone levels drop by 100ng/Dl. The 

relationship between racial and ethenic groupings 

with hypogonadism doesn’t seem to exist.
[3]

 

The etiology of hypogonadism in men has not 

received enough attention. Only Klinefelter 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 6 Nov-Dec 2023, pp: 2331-2339 www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-080623312339  | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 2333 

syndrome, which has a probable population 

prevalence of > 5:10,000 men (potentially as high 

as 10–25:10,000), is one of the known causes of 

endogenous androgen insufficiency. Although the 

prevalence of mild traumatic injury (5–10:10,000 

men) may also be a prevalent cause of androgen 

shortage, large-scale, long-term investigations are 

needed to  substantiate this perhaps excessively 

high prevalence estimate.  

Rare (prevalence < 10,000 men) are the 

classic causes of male androgen deficiency: 

endogenous Cushing syndrome, 

hyperprolactinemia, pituitary macroadenoma, and 

iron overload syndrome.  

The most prevalent iatrogenic causes of 

male androgen insufficiency are lymphoma and 

leukemia, radiation and chemotherapy for testicular 

cancer, androgen deprivation therapy for prostate 

cancer, as well as radiation therapy for primary 

brain tumors and head and neck cancers 

prevalence. 
[3, 10] 

 

 

2.Materials And Method 

2.1. TLC 

Thin layer chromatography (TLC) is a 

chromatography technique used to separate 

mixtures. To do Thin-layer chromatography, a 

sheet of glass, plastic, or aluminum foil is coated 

thinly with an adsorbent material, usually silica gel, 

aluminum oxide, or cellulose (blotter paper). This 

adsorbent layer is the stationary phase. After the 

sample is applied to the plate, a solvent or 

combination of solvents (known as the mobile 

phase) is drawn up the plate by capillary action. 

Because different analytes ascend the TLC plate at 

different rates, separation is achieved. 

 

2.1.1. Chemicals : 

All reagents used were of analytical grade. 

Precoated Silica gel 60 F254 HPTLC plates, 

Standard β-sitosteroland  Lupeol . 

 

2.1.2.Instrumentation: 

Chromatographic 

sample applicator fitted with a Hamilton Syringe an

d a Camag TLC Scanner IV.  

The data gathering program Wincats 1.4.7 was utili

zed.Chromatographic sample applicator with a 

Hamilton Syringe and a Camag TLC Scanner IV.  

The data collection program Wincats 1.4.7 was 

used.CAMAGLinomat V was used for 

separation
[8]

. 

 

1.3.Enhanced Condition Of The 

Chromatography:  

 Stationary phase: Precoatedaluminum sheets (8 

× 8 cm) with silica gel 60 F254  

 Phase of mobility: Lithuene: Acetate ethyl: 

Formic acid (V/V/V = 15: 3: 0.1)  

 Saturation time of the chamber: 10 minutes  

 Front of solvent: 70 mm  

 Slit size: 0.4 x 0.3 mm  

 Width of band: 6 mm 

 Derivatization: 10 minutes at 1100C and 

anisaldehyde-sulphuric acid  

 Wavelength of scanning: 520 nm.
[8]

 

 

2.1.4.Procedure Of  TLC 

TLC Plate Preparation 

 Fill a 100 ml beaker with 10 to 15 ml of 

solvent, then set it aside on a level surface to 

remain undisturbed. Put some parafilm, petri 

dish, or aluminum foil over the beaker. 

 Cut a piece of TLC plate in reverse phase so 

that it fits snugly inside the beaker.  

 To avoid uneven solvent flows up the TLC 

plate, which could impact the results, make 

sure the plate bottom is absolutely horizontal. 

 Using a pencil, draw a line parallel to the 

plate's width such that it is above the solvent 

surface. 

 Mark the samples you wish to run below the 

line.  

 Take a capillary tube out of the capillary bottle 

with tweezers. 

 Submerge it in the intended solution, allowing 

capillary action to draw the solution into the 

tube. 

 Place the capillary tube on the pencil line, then 

gently push it on the plate until a tiny liquid 

dot emerges. 

 Proceed with the remaining fixes. The dots 

need to be far enough apart to avoid blending 

when the solvent is running. 

 Prior to developing the TLC plates, let the 

spots to dry.  

 Gently drop the plate into the beaker and 

release it just above the solvent surface. . 

Grasp the top of the plate with tweezers and 

hold it upright vertically. 

 If everything is done correctly, the plate should 

drop in and the adsorbed solvent should form a 

straight horizontal solvent line. 

 Hold off until the solvent line reaches just 1 

centimeter above the plate's top. 

 Carefully remove with tweezers, then pencil-

mark the solvent line before it disappears.
[8,9]
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Fig3: Schematic representation of TLC 

[9]
 

 

2.2 HPLC 

HPLC is the preferred technique for 

determining a new chemical entity's peak purity, 

assessing new formulations, monitoring reaction 

changes throughout synthetic processes or scale-

ups, and performing quality control and assurance 

on the finished medicinal products. Liquid 

Chromatography is now one of the most powerful 

tools in analytical chemistry. It has the ability to 

separate, identify, and quantify the compounds that 

are present in any sample that can be dissolved in a 

liquid. 
[11, 12]

 

 

2.2.1. Principe of HPL 

The stationary phase of an HPLC column 

is made of porous material, and the mobile phase, 

or liquid phase, is pumped through the column at a 

greater pressure once the sample solution has been 

injected into it. The adsorption of solute on 

stationary phase based on its affinity towards 

stationary phase is the separation principle that is 

adhered to.  

 

The HPLC technology has the following 

characteristics. 

 mobile phase  

 Regulated mobile phase flow rate. 
[
Excellent 

clarity  

 Glass column, stainless steel, small diameter  

 Quick analysis  
 Slightly elevated pressure 

[11] 

 

2.2.2. Basic Operating PrcedureOf HPLC 

 Examine each material's SDS. 

 In a fume hood, prepare the analyte solution. 

 Prior to operating the instrument, confirm that 

the solvent reservoirs are filled. 

 Verify that the appropriate movable phase is 

being used. 

 Before using, thoroughly wash all lines and 

columns if you are altering the mobile phase. 

 Before starting the study, make sure that any 

air bubbles have been removed from the pump 

lines and inspect the system for leaks. 

 Switch on the HPLC and let the mobile phase 

solution reach equilibrium. 

 Verify that the pressure is substantially below 

the HPLC system's maximum pressure and that 

it is acting normally. 

 Never allow the solvent mobile phase bottles 

to run out of solvent; always check their levels. 

 Press the button labeled "injection" (or the 

equivalent on your device).  Put the 

background music into the device Inject your 

sample into the device after the background 

has steadied. 

 To make sure the HPLC column is thoroughly 

cleaned, it should be rinsed for at least thirty 

minutes following each run.  Depending on the 

instrument and the sample being examined, 

there are differences in the process for cleaning 

the column and injecting.   

 *Shut down the HPLC. 

 Make sure all waste is disposed of in the 

proper hazardous waste containers. 
[11,12]

 

 

 
Fig4: HPLC instrument 

[17, 18] 

 

2.3. UV Spectroscopy 

Ultraviolet-visible spectroscopy, often 

known as UV-Vis or UV/Vis spectrophotometry, is 

the study of absorption or reflection spectroscopy 

in the ultra-visible spectrum. This indicates that it 

makes use of light in the visible and near-infrared 

(NIR) and near-UV spectrums. The apparent hue of 

the compounds is directly impacted by their 

absorption or reflectance in the visible spectrum. 

Molecules change electrically in this area of the 

electromagnetic spectrum. Since absorption 

monitors transitions from the ground state to the 

excited state, while fluorescence spectroscopy deals 

with transitions from the excited state to the ground 
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state, this approach is a complement to 

fluorescence spectroscopy. 
[13]

 

 

Procedure 

 You must ensure that your sample satisfies the 

required minimum sample size. 

 Prior to accessing the program or the 

instrument, confirm that it is turned on and/or 

that a "Experiment in progress" card is present. 

 In order to make sure there are no samples or 

the integrated sphere within the UV-Vis 

chamber, open the chamber if no other 

experiment is underway.  

 After shutting the cover, activate the device.  

 Using the desktop shortcut, launch the 

application. 

 It will open several windows. All but the 

window and the window should be deleted. 

(Note: We lack the fixtures and samples 

required for the calibration option. 

 Permit the instrument to finish initializing. 

 The technician can now install it if they choose 

to use the inbuilt sphere. 

 Configure the scan method. Select 

Transmission or Absorbance as specified. 

 Decide which wavelengths to start and stop at. 

 For bandwidth and data interval, use the 

default settings. 

 All of the lamp types are xenon. 

 Enter how many samples there are in a single 

run. 

 Ensure that a file name seed is included.  

 Adjust the display parameters as directed. 

 Decide which background correction to use. 

(Normally, 100% T). 

 Insert blanks into the measurement and 

reference beam lines. 

 Start the background. A line with two arrows 

pointing downward is the toolbaricon. 

 Take the blank out of the measurement beam 

once the background is complete. Keep the 

blank in its current location in the reference 

beam. 

 Insert the sample into the beam of 

measurement. 

 To conduct the measurement, close the 

chamber and select the running man icon. 

 A CSV file with the data can be saved. 

Nonetheless, the analysis software is 

accessible both on the MUE 170 lab PCs and 

through download. 

 Ensure that the results are saved to the 

workgroup computer's shared folder. 

 Please don't forget to turn off the instrument 

and log out of the software after you're done. 

 Never use external media on the instrument 

computer; instead, get your data from the 

workgroup computer. 
[13,14]

 

 

2.4. Molecular Docking 

Molecular docking is an important method 

in structural molecular biology and computer-

assisted drug design.The goal of ligand—protein 

docking is to predict the predominant binding 

mode(s) of a ligand with a protein of known three-

dimensional structure.Docking may be used to 

perform virtual screening on vast libraries of 

compounds, rate the results, and provide structural 

theories about how the ligands inhibit the target, 

which is extremely useful in lead optimization.The 

docking input structures are just as crucial as the 

docking process, and interpreting the results of 

stochastic search methods can be difficult at times. 
[15]

 

 

 
Fig:4Steps Involved In Molecular Docking

[16]
 

 

2.4.1. Identification of Protein by Uniprot 
A database was used to find the Protein 

Islet amyloid polypeptide, which is a diabetes-

causing protein. Uniprot provided the structure of 

the protein molecule Islet Amyloid polypeptide 

(IAPP). The protein structure was retrieved in 

".pdb" format from Uniprot (RCSB PDB). 

 

2.4.2. Identification of Compounds by PubChem 

For the docking study, the natural 

chemicals Alpha-Amyrin acetate, Myrcene, and 
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Vasicine were employed. For the docking 

investigation, all of these chemicals were chosen 

from the PubChem online database. Compound 3D 

structures were retrieved in.sdf format from the 

PubChem web database. The downloaded 

structures of the provided compounds were then 

translated from.sdf to.pdb format using the 'online 

SMILES Translator and structure file generator' 

and downloaded in.pdb format. These.pdb file 

compounds were used to execute PyRx and Auto 

dock tools/software in the following process. 

 

2.4.3. Virtual Screening by using PyRx 

PyRx is the important software used in 

molecular docking for virtual screening of the 

compounds. Software PyRx was used to screen the 

compounds and its binding affinity with the given 

protein target. Compounds were selected based on 

their minimum binding affinity for further process 

of drug likeness property analysis. In PyRx 

procedure the protein molecule was loaded first and 

it was converted from .pdb format to pdbqt format. 

In next stage natural compounds were imported in 

.sdf format and converted from .sdf format to 

.pdbqtfromat, then docking virtual screening 

process was run through Vina wizard and result 

were analyzed according to its binding affinity 

between protein molecule and natural compounds.  

 

2.4.4. Drug Likeliness Property Analysis 

For drug likeliness property analysis, the 

online web server Swiss ADME was employed. 

This screening chemical was assessed for its drug 

property using the Lipinski rule of five. Screened 

compounds were copied from PubChem using their 

CID number followed by the Canonical SMILES 

that were provided. The copied Canonical SMILES 

were pasted into the online web server Swiss 

ADME dialog box and the process was launched. It 

exhibits all of the drug-like qualities. Lipinski's rule 

of five was used to screen the compounds. The 

Lipinski rule of five indicates that: - 

 1) Molecular mass less than 500 Dalton 

2) Donors of less than 5-Hydrogen bonds 

3) A maximum of ten hydrogen bond acceptors  

4) A maximum of 5 -Partition co-efficient LogP 

5) There can be no more than one rule. 

 

2.4.5. Docking ThroughAutoDock Vina 

(cmd)/MLT tool 

The protein target was loaded into Auto 

Dock Vina's graphical panels in.pdb format. By 

clicking on 'edit,' the protein target was prepared by 

eliminating its water molecules, adding hydrogen 

polar atoms, and adding Kollman charges. The 

protein molecule was then transformed into.pdbqt 

format, and the protein was eventually saved 

in.pdbqt format by going on grid. Compound was 

imported, transformed, and stored in.pdbqt format. 

The compound and protein in.pdbqt format were 

then reloaded on graphical windows, and a grid box 

was selected and saved as by grid notepad, 

followed by a config txt on notpad for the last 

command, Using the command prompts shown 

below, the findings were processed and the output 

file was automatically stored in.pdbqt format. 

 

2.4.6. Structure Visualization ThroughPyMOL 

PyMOL tool was used for structure 

visualization which was a freely available tool. The 

protein in .pdbqt format and output in .pdbqt 

format were loaded on PyMOL graphical screen. 

The protein and compound binding structure was 

visualized and analyzed. 
[16]

 

 

II. CONCLUSION 
Defects in the gonadal response to the 

manufacture of sex hormones, or gonadotropins, 

are known as hypogonadism. It can be difficult to 

diagnose and evaluate people clinically, especially 

before puberty. It is easier to diagnose 

hypogonadism when it is detected using analytical 

methods. After the above review, we can conclude 

that the techniques covered in this article—TLC, 

HPLC, UV spectroscopy, and molecular docking—

are more exact and accurate. 
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