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Background and study aim: 

Strongyloides stercoralis was believed to 

have two kinds of life cycles. One of them 

was an internal parthenogenetic life cycle 

that constituted the parasitic generation. 

Some authors also stated that this parasitic 

generation of the internal life cycle used 

to reproduce only by protandrogony (i.e., 

hermaphroditism). The second type of life 

cycle was the external sexual cycle, 

interacting among free-living worms that 

represented the free-living generation in 

soil. The key objectives of this study were 

to: verify the type of reproduction in the 

parasitic generation of S. stercoralis, and 

demonstrate  the complete integrated life 

cycles of both parasitic and free-living 

generations of S. stercoralis. 

Patients and Methods: The major sites 

of stool sample collection were selected to 

be the elementary schools (from students) 

at Dilla District, because S. stercoralis 

was ascertained to be endemic in this 

region. The parasitic worms of 

Strongyloides stercoralis obtained from 

fresh stools were used to set growth 

culture of free-living generation of this 

very species and to find the free-living 

male and female in copulation from the 

growth culture. A set of parasitic male & 

female in copulation isolated from a fresh 

stool sample of a patient under medical 

care in a hospital was also included.    

Results: The male and female worms of 

S. stercoralis had been isolated from both 

parasitic and free-living generations while 

they were in the actual copulation. 

Conclusion: The method of reproduction 

in the parasitic generation of S. stercoralis 

in human host was practically proved to 

be certainly sexual. This verified conclusion 

was the first practical achievement in the 

entire globe by solving the persistent 

problems (i.e., erroneous concepts of 

parthenogenesis and protandrogony as the 

types of reproduction in the parasitic 

generation of S. stercoralis) that had been 

misleading and puzzling the minds of the 

concerned scientists of the world until the 

establishment of this very achievement. 

Additionally, this achievement had 

enabled the investigator to construct the 

complete integrated life cycles of both 

parasitic and free-living generations of S. 

stercoralis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Strongyloides (S). stercoralis is 

believed to have two kinds of life 

cycle: an internal parthenogenetic cycle 

that constitutes the parasitic generation, 

and the external sexual cycle, 

representing the free-living generation 

in soil [1-3]. It had been stated that the 

type of reproduction in the parasitic 

generation of S. stercoralis in human 

host was only by parthenogenesis of 

parasitic females in the absence of 

parasitic males [4-8]. Due to this 

concept of parthenogenesis the parasitic 

male had been omitted in the figures 

that demonstrated the life cycle of the 

parasitic generation of S. stercoralis 

in all modern and relevant textbooks, 

journals, and on the internet. In the 

parasitic generation, when the filariform 

larvae are in contact with skin, they 

penetrate the small cutaneous blood 

vessels and are carried through the 

right heart to the lungs [9]. Then, the 

mature parasitic females settle in the 

tissues of epithelial mucosa to lay eggs 

that hatch soon and are discharged in 

stools each day [10,11]. When all or 

some larvae metamorphose into infective 

filariform larvae autoinfection may be 

onset by invading the mucosa of the 

ileum or colon, travel to lungs and 

then return to the intestine to mature 

in the mucosa [12-15].  
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Disseminated strongyloidiasis had been reported 

in both of two recipients of kidney allografts from a 

single cadaver donor [16]. It was also reported 

that in a 53-year-old man who had lung cancer, 

fulminantly fatal strongyloidiasis had developed 

following postchemotherapy of immunosuppression, 

resulting in the death of the patient within 48 

hours [16]. The development of a florid 

strongyloidiasis was observed in a 45-year-old 

man, following anticancer chemotherapy when 

eggs of S. stercoralis were seen in the stools [17]. 

One scientific study has reported that almost all 

deaths due to helminth in the United States result 

from S. stercoralis hyperinfection mortality rates 

because the occurrence of hyperinfection can be 

as high as 87% [18]. Concerning some morpho-

logical features of this parasite, the part of the 

worm’s body that is known as the tail is the 

posterior part of body beginning from cloaca in 

the parasitic males or beginning from anus in the 

parasitic females. Cloaca is the opening through 

which spicules are everted at times of copulation 

and fertilization; and it is also the outlet of the 

digestive tract. The 3 stages of human strongy-

loidiasis are: Intestinal Strongyloidiasis, Gastro-

pulmonary Strongyloidiasis, and Disseminated 

Strongyloidiasis [19-22]. Some of the clinical 

presentations (manifestations) of strongyloidiasis 

can be highlighted as: Cutaneous with larva currens 

(racing larvae), pruritic linear or serpiginous, 

creeping urticarial eruption, dermatologic lesions, 

and petechiae; Pulmonary with persistent wheezing, 

cough, and deteriorating respiratory status; and 

Intestinal with vomiting, abdominal pain, watery 

diarrhea and constipation.  

Aim of the study  
The aim of this study has two key objectives that 

are: to prove the fact that the type of 

reproduction in the parasitic generation of S. 

stercoralis is certainly sexual, and establish the 

complete integrated life cycles of both parasitic 

and free-living generations of S. stercoralis. 

   

PATIENTS AND METHODS 

The sites of collecting data were decided to be 

elementary schools at Dilla District, because S. 

stercoralis was ascertained to be endemic in this 

region. The purpose of collecting stools samples 

from different elementary schools was to set 

growth culture of free-living worms of S. 

stercoralis in sterilized topsoil from which the 

copulating free-living male (♂) and female (♀) 

of this species can be isolated. Then, the form of 

copulation of this set of free-living male & 

female was planned to be compared with that of 

parasitic male & female isolated from a fresh 

stool sample taken from an HIV/AIDS patient 

under medical care in a hospital.  

Sample Size. A total of 300 students were 

randomly examined for S. stercoralis. Those 

children with relatively large number of 

rhabditiform larvae of this parasite were used as 

the sources of stools samples for inoculating the 

worms into the sterilized topsoil in petridihes. 

Growth culture of free-living generation  

Topsoil that contained organic substance was 

taken and put into four different petridishes. 

Each of the petridishes was closed with its own 

lid and labeled 1,2,3 and 4; and then, the following 

4 steps were implemented. The petridishes with 

their contents of topsoil were autoclaved.  

The topsoil autoclaved in each of the petridishes 

was inoculated with fresh stool sample infected 

with S. stercoralis and identified to harbor 

relatively heavy worm-load of this parasite, 

before they had been given treatment.  

Excess water was added to the topsoil of all the 

four petridishes and were incubated at 28 ºC on 

the same day. With the aim to find the free-living 

male & female in copulation, using a dropper a 

drop of soil suspension from each of the four 

topsoil petri dishes incubated was placed on a 

clean slide & covered with a 22 square mm cover 

slip and examined under a compound light 

microscope everyday beginning from the 3rd day 

of incubation until the 5th day.  

Treatment  

The participant children who were found to be 

positive for S. stercoralis were given 400 mg 

albendazole tablet to take with a glass of water 

on empty stomach in the morning and to begin 

taking meal at noon. This prescription & clinical 

supervision was performed by a medical doctor 

(Dr.Corazon B. Jaca FMA). 

 

RESULTS 

On the 5th day from the date of setting the 

growth culture of free-living generation of S. 

stercoralis, the free-living male & female in 

copulation were found and isolated from the 

growth culture. The copulating pair was observed 

under a compound light microscope and micro-

photographed from the field of vision of the 

microscope using a digital camera. The 
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copulating pair of the parasitic generation which 

was isolated from a fresh stool sample of an 

HIV/AIDS patient was microphotographed from 

the field of vision of the microscope in the same 

way with the digital camera. Now, the free-living 

male & female in copulation, and the parasitic 

male & female in copulation isolated from a 

fresh stool sample are spectacularly displayed for 

comparison. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure (1): Copulation among the worms of Strongyloides stercoralis. Strongyloides stercoralis: (A), parasitic 

male (♂) & parasitic female (♀) in copulation isolated from a fresh stool sample of an HIV/AIDS patient under 

medical care in a hospital & microphotographed with a digital camera; and (B), free-living male (♂) & free-

living female (♀) in copulation isolated and then microphotographed with a digital camera from the growth 

culture of this very species by inoculating in an sterilized set of topsoil placed in a petridish and incubated at 28 
ºC.  

 The curved/coiled posterior body part of the male that coils around a specific body region of the female bears 

the genitals of the male everted at times of breeding (i.e., spicules everted out of spicule pouches found in 

cloaca).  

 The specific body region of either parasitic or free-living female around which the curved/coiled posterior body 

part of the male coils bears vulva. The opening of vulva leads to a short muscular vagina which in turn leads to 

a pair of uteri of the adult female worm of S. stercoralis. 
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Figure (2): Complete integrated sexual life cycles of Strongyloides stercoralis in: parasitic generations in human 

host, and free-living generations in soil. 

 

 
 

 

DISCUSSION 

It has been believed that the type of reproduction 

of Strongyloides stercoralis in human host is 

parthenogenesis. In other words, parasitic males 

of S. stercoralis are never seen in human host 

until now. This is what has been written and 

reported: in modern textbooks of human/medical 

parasitology, in articles of famously reputable 

journals, on the internet, and from the minds of 

students of biology, and health sciences.  

However, the presence of the parasitic males 

(just as there are parasitic females) of S. stercoralis 

in human host had been shown in a 

demonstrative practical study project executed 

by the researcher of this paper [23].  

Authors of modern textbooks of the subject 

stated that parthenogenesis was the only method 

of reproduction; still some others had concluded 

that protandrogony (i.e., hermaphroditism) was 

the actual method of reproduction for S. stercoralis 

in human host [6]. Neither the belief of 

parthenogenesis nor that of protandrogony is 

acceptable/true as each of them does not have 

any scientific evidence or persuasive scientific 

background. Actually the presence of the parasitic 

males of S. stercoralis in human host had been 

reported and published in 2014, being enough to 

block the epidemic spread of erroneous concepts 

of parthenogenesis and protandrogony. Anyhow, 

the report of this paper is crucial at global level 

to irreversibly delete the misleading generalizations 

of parthenogenesis and protandrogony without 
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delay: from modern textbooks of human/medical 

parasitology, from related articles of journals, 

from concerned sites of internet, and from the 

minds of students of biology, and health sciences.  

It is because of this massive strength of 

eradicating/eliminating these erroneous concepts 

from the scientific discipline of the subject that 

the title of this paper begins with the word 

“Superproof”. This is so because when the free-

living male & female copulate the curved/coiled  

posterior body part of the male coils around a 

specific body region of the female in order to 

ejaculate (introduce) the male gametes into the 

female reproductive tract through the opening of 

vulva. As it has been seen in the copulation of 

free-living male and female, the same positional 

form of copulation is spectacularly observed in 

the copulating parasitic male & female isolated 

from a fresh stool sample of a patient (Figure 1).  

In conclusion, seeing the copulating of parasitic 

male and female of S. stercoralis with the observers’ 

own eyes proved the fact that the method of 

reproduction of S. stercoralis was doubtlessly 

sexual. The usefulness of the integrated life 

cycles of the free-living & parasitic generations 

has been kept in mind, because efficient 

preventive measures against parasitosis and devising 

effective treatment depend on understanding the 

biology & life cycle of a parasite (which means 

understanding the nature of the disease). 
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