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Abstract: Dactylorhiza hatagirea is a medicinal orchid species, which is used to treat a number of 

disorders and ailments. The constituents have aphrodisiac nature along with other benefits such as 

neurostimulant, antibacterial, immunomodulator, and various nutritional properties. The present study was 

carried out to investigate the histopathological effect of D. hatagirea on reproductive toxicity induced by 

cyclophosphamide (CP) in male albino rats. In sub-chronic toxicity studies, the ethanolic extract of D. 

hatagirea were prepared and the experimental animals were divided into six groups (G1 to G6). In the 

present study, G1 was considered as control; G2 and G3 was given CP at varying doses and G4 and G5 were 

given ethanolic extract and G6 was administered with ethanolic extract and CP. At the end of experiments, 

the testes were removed and stained for histological examinations. The results of the study revealed 

prominent histopathological alterations with the degeneration of multiple scattered seminiferous tubules and 

appearance of irregular basement membrane. 
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1. INTRODUCTION 
 

Male infertility is an alarming global health issue that has not been researched to truly 

understand its magnitude and prevalence. Hence, there is a great need for further research 
into underlying etiology and treatment of male infertility[1].Infertility and problems of 

impaired fecundity have been a concern through ages and is also a significant clinical 

problem today, which affects 8-12% of couples worldwide. It may be difficult to diagnose 
the reason for infertility; but, in most cases it may be due to either dysregulation of sex 

hormonal axis or anatomical anomalies in both men and women. Rates of infertility in 

less industrialized nations are markedly higher and infectious diseases are responsible for 
a greater proportion of infertility.As per the WHO,overall prevalence of primary infertility 

in India ranges between 3.9% and 16.8%.Prevalence of primary infertility has also been 

shown to vary across the tribes & castes within the same region in India[2][3].Male 
infertility refers to a male’s inability to result pregnancy in a fertile female.Male infertility 

is commonly due to deficiencies in the semen, sperm abnormalities, sperm transport 

disorders, aspermia, improper spermatogenesis and decreased libido. Semen quality is 
used as a surrogate measure of male fecundity. About 90% of male infertility problems 

are related to sperm count. Chemotherapy and radiotherapy cause reduction of sperm 

counts. Stress has been reported to be a causative factor for Male Infertility[4]. 
Cyclophosphamide (CP or N,N-Bis (2-chloroethyl)-1,3,2-oxazaphosphinan-2-amine 2-

oxide) is an anticancer alkylating agent has been known as a male reproductive tract 

toxicant. It is a nitrogenous mustard alkylating agent from the oxazophorines group 
pertaining to the group of cytotoxic/cytostatic drugs known as Antineoplastics[5]. 

Cytotoxic drugs affect mainly actively dividing cells, which in the testis are 
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Spermatogonia.‘Spermatogenic arrest’ does not completely stop mitosis in Spermatogonia 

either following hypophysectomy[6] or as a result of drug-induced blockage of 

gonadotropin secretion. The mechanism by which ‘Spermatogenic arrest’ reduces 
testicular damage is still unclear.  

Dactylorhiza hatagirea is considered as an important aphrodisiac plant in traditional 

medicine and is employed to enhance performance as well as to increase vigor and 
vitality. Literature review suggests that, the plant is being nominated as an herbal cure for 

sexual dysfunction. Thus, the present study was undertaken to study the effect of D. 

hatagirea in histological changes induced by cyclophosphamide treatment on testis of 
adult Wistar male rats.  

 

 

2. MATERIALS AND METHODS 

2.1 Chemicals  

All Chemicals for the present study were purchased from Sigma Aldrich (St. Louis, MO, 

USA), Merck Chemical Company (Darmstadt, Germany) and Sisco Research 
Laboratories (Mumbai, India). 

2.2 Preparation of extracts 

The bulbous roots of Dactylorhiza hatagirea were collected from Trivandrum, Kerala, 
India. Authentication was done by Dr. K. Madhava Chetty, Plant Taxonomist, Sri 

Venkateswara University, Tirupati. A voucher specimen (Voucher No. 1634) has been 

deposited in the herbarium, Department of Botany, Sri Venkateswara University for 
further reference. The collected plant materials were washed with distilled water and air 

dried in shade at room temperature. The dried samples were milled into powder using an 

electric blender. Dried leaf powder (5g) was serially extracted with petroleum ether, 
chloroform, and methanol, using Soxhlet apparatus. The ethanolic extract of D. hatagirea 

bulbous roots were used for the experimental studies.  

2.3. Animals 

Healthy Male Wistar Albino rats weighing about 150-200 g were used from Cape Bio Lab 

& Research Centre, Marthandam, Kanyakumari District, Tamil Nadu. The entire study 

was approved by the Institutional Animal Ethical Committee (IAEC) of Cape Bio lab and 
Research Centre with approval number CBLRC/IAEC/14/01 – 2020. The animals were 

kept in clean and dry polycarbonate cages and maintained in a well-ventilated animal 

house with 12hours light - 12 hours dark cycle. The animals were fed with standard pellet 
diet and water was given ad libitum. For experimental purpose the animals were kept 

fasting overnight but allowed free access to water.  

2.4 Experimental design 

The animals will be randomly   divided   into six groups of six animals each and will be 

treated as follows: 

Group I:  Normal / vehicle control group; Animal received vehicle orally for 4 weeks.  

Group II: Cyclophosphamide (CP) control I; Animal received 0.5ml of CP at a dose level 

of 6.5mg/kg bodyweight orally for 4 weeks followed by vehicle administration for 4 

weeks [7][9].   

Group III: Cyclophosphamide (CP) control II; Animal received 0.5ml of CP at a dose 

level of 6.5mg/kg bodyweight orally for 4weeks followed by vehicle administration for 8 
weeks. 

Group IV: Animal received 0.5ml of CP at a dose level of 6.5 mg/kg body weight orally 

for 4 weeks followed by administration of ethanolic extract of roots of D. hatagirea at 
dose level of 100 mg/kg bodyweight for 4 weeks [10].   
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Group V:  Animal received 0.5ml of CP at a dose level of 6.5 mg/kg body weight orally 

for 4 weeks followed by administration of ethanolic extract of roots of D. hatagirea at 

dose level of 200 mg/kg body weight for 4 weeks [11].   

Group VI:  Animal received 0.5ml of CP at a dose level of 6.5 mg/kg body weight orally 

for 4 weeks followed by administration of ethanolic extract of roots of D. hatagirea at 

dose level of 200 mg/kg body weight for 8 weeks.   

The vehicle/extract was administered after 2 hours before CP administration. Animals 

from Groups I, II, IV and V were sacrificed after 4 weeks (day 29) of the experiment, 

while animals of Group III and VI were sacrificed after 8 weeks (day 57) of the 
experiment.  

2.5 Histopathological analysis 

Testis was immediately fixed in alcoholic Bouin’s fluid for 24 hours. After complete 
removal of picric acid, the tissue was dehydrated in ethanol series (30%, 50%, 70%, 

90% and 100%), cleared in xylene and processed for preparation of paraffin wax 

blocks.The tissue was then cut at 4-5μm thickness by rotatory microtome and 
stained routinely with haematoxylin and eosin (H-E) for histo-pathological 

examination.Stained histo-pathological sections were examined under Olympus 

research microscope.Microphotography was taken both at high magnification and 
low magnification. 

3. RESULTS AND DISCUSSION 

Examination of sections of testes of rats treated with CP for 4 weeks showed 

histopathological alterations. In these specimens, multiple scattered seminiferous 
tubules were degenerated and appeared with irregular basement membrane. The 

spermatogenic cells were less compact and loosely arranged with vacuoles 

separating the cells from each other. Animals treated with 0.5ml of CP at a dose 
level of 6.5 mg/kg body weight orally for 4weeks showed Irregular basement 

membrane, less compact spermatogenic cells separated by vacuoles, Pyknotic 

nucleus, Cytoplasmic vacuolization in Spermatogonia, degenerated tubule and 
degenerated Intertubular connective tissue. Cytoplasmic vacuolization of 

spermatogonia was a common feature in the examined specimens (A and B) and the 

inter tubular veins were congested (C). Animal received 0.5ml of at a dose level of 
6.5 mg/kg body weight orally for 4weeks showed Congested Intertubular veins, 

Cytoplasmic vacuolization in Spermatogonia, degenerated tubule. All the above-

mentioned changes became more obvious in testes of animals treated for 4 weeks. 
Specimens which examined from these animals revealed marked degeneration in 

seminiferous tubules, some of them contained only the spermatogonia, while others 

were completely degenerated (C and D). Animal received 0.5ml of CP at a dose 
level of 6.5 mg/kg body weight orally for 4 weeks followed by administration of 

ethanolic extract of roots of D. hatagirea at dose level of 100 mg/kg body weight 

for 4 weeks showed degenerated seminiferous tubules showed, Cytoplasmic 
vacuolization (arrow), less compact spermatogenic cells separated with vacuoles and 

degenerated Leydig cells. Animal received 0.5ml of CP at a dose level of 6.5 mg/kg 

body weight orally for 4 weeks followed by administration of ethanolic extract of 
roots of D. hatagirea at dose level of 200 mg/kg body weight for 4 weeks showed 

Congested intertubular arteriole (arrow) and intertubular hemorrhage. Animals 
treated with ethanolic extract in combination with CP for 4 weeks revealed a less 

pronounced pathological alterations as compared to CP treated group. Animals co-

administered with CP and ethanolic extract for 8 weeks exhibited advanced degree 
of improvement in their testicular tissues. In these specimens, testicular tubules 

configuration, cellularity and spermatic density and orientation were markedly 

improved. Animal received 0.5ml of CP at a dose level of 6.5 mg/kg body weight 
orally for 4weeks followed by administration of ethanolic extract of roots of D. 
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hatagirea at dose level of 200 mg/kg body weight daily for 8 weeks showed. In 

addition, most of interstitial cells were within normal shape and size (F). 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Figure showing histopathological alterations A: The section of control group testis 
showed Seminiferous tubules, Spermatogonia and Interstitial Leydig cells. Seminiferous 
tubules (ST), Spermatogonia (SP) and Interstitial Leydig cells(L), B: Irregular Basement 
Membrane (BM), Less compact Spermatogenic cells separated by Vacuoles (LSV), Pyknotic 
Nucleus (PN), Cytoplasmic Vacuolization in Spermatogonia (CVS), Degenerated Tubule (DT) 
and  Degenerated Intertubular Connective tissue (IT), C: Congested Intertubular Veins(CIV), 
Cytoplasmic Vacuolization in Spermatogonia (CVS) and Degenerated tubule (DT), D: 
Cytoplasmic vacuolization (CV), less compact spermatogenic cells separated with vacuoles 
(LSV) and degenerated Leydig cells(L), E: Congested Intertubular Arteriole (CIA) and 
Intertubular Hemorrhage(IH), F: Seminiferous tubules with Compact Spermatogenic Cells 
(CSC) and nearly normal Leydig cells (L). 
 

4. CONCLUSION 

 
The results showed that treating animals with CP caused degeneration of seminiferous 

tubules and loss of the spermatogenic cells. Treating rat with CP and ethanolic extract 
caused an improvement in the pathological alterations and increased the number of 

sperms. The results of this study indicated that ethanolic extract protected rat against CP 

induced reproductive toxicity. Further studies should be done on cellular level and 
intracellular signaling pathways to understand the mechanism of plant extracts of 

Dactylorhiza hatagirea to be improvement of Spermatogenesis. 
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