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THE EFFECT ORAL ADMINISTRATION OF L-

ARGININE ON SPERMATOGENESIS AND SERTOLI 

CELLS OF RABBITS TESTES (Oryctolagus cuniculus) 

 
 

Hening Tyas Pitaloka 

 

ABSTRACT 

 

L-Arginine is the precursor of  nitric oxide (NO). The aim of this research 

was to know the effect oral administration of L-arginine on spermatogenesis and 

the number of Sertoli cell of seminiferous tubules of rabbit (Oryctolagus 

cuniculus). This researh used sixteen  rabbits (6 months old and  ± 3 kg of  body 

weight) were devided into two groups, P0 and P1. P0 is a control group and P1 

was given L-arginine 6g/300ml/day for 30 consecutive days. After 30 days 

treatment, their testicles were collected and processed for histological 

examination. The data were analyzed by Kruskall Wallis Test for Johnsen’s Score 
and ANOVA for Sertoli cells counting at the significancy level of 5%. The result 

from statistical analysis showed that treatment with L-arginine did not increase 

spermatogenesis compared with control group, while the Sertoli cells of rabbit 

testicular showed that L-arginine increased the number of Sertoli cells. 

 

Keywords : spermatogenesis, Sertoli cells, L-Arginine, nitric oxide, testis 
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CHAPTER 1 INTRODUCTION 

 

1.1 Background of Research 

Humans at this time almost all use supplements to improve performance. 

The management of unusual stress therefore has acquired enormous significance 

in day-to-day life. It is possible to support the body’s adaptation by using food 

supplements, dietary elements, herbs and minerals for increasing physical and 

mental performance (Gupta et al., 2004). 

 Dietary supplements are intended to provide nutrients that may otherwise 

not be consumed in sufficient quantities. The most supplement common 

consumed are purposed to improve the energy, to increase the immunity, to 

maintain the fitness of body condition or even for sexual necessity. 

Sometimes male sexual health eventually turned to dysfunction of 

performance. In male experience it as impotence, known technically as erectile 

dysfunction. Many  environmental,  physiological  and genetic  factors  have  been  

implicated  in  poor sperm  function and  infertility (Garg et al., 2011). To help 

boost male sexual performance, they consume L-Arginine as dietary supplement. 

L-Arginine has become known as a safe and effective sexual nutrient for men. 

Therefore, oral dosage of L-Arginine as a supplement readily available and with 

prices which are relatively cheap. L-Arginine traetment was well tolerated, there 

were neither overt signs of toxicity and stress, nor gross behavioral abnormalities. 

In the treated rats, the food and water intake, the body weight and the rectal 
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temperature were not significantly different from those of the controls 

(Ratnasooriya and Dharmasiri, 2001). 

L-Arginine known as semi-essential amino acid, because even though the 

body normally makes enough of it, supplementation is sometimes needed. L-

arginine plays a key role in modulating host defences and cellular immunity. 

Enviromental factors, such as pesticides, exogenous estrogens, and heavy metals 

may negatively impact spermatogenesis. Arginine therapies have been shown to 

improve sperm counts and sperm motility (Husien et al., 2011). 

 L-Arginine is mainly as the precursor of Nitric Oxide (NO). NO is now 

known to be produced by various cells in different organs, including smooth 

muscle cells, mesangial cells, neurons, platelets, hepatocytes, macrophages, 

fibroblasts and epithelial cells. NO regulates smooth muscle cell tone, platelet 

aggregation and adhesion, cell growth, apoptosis, neurotransmission and injury as 

well as infection-induced immune reactions. Because these neurons, blood vessels 

and cells of the immune system are integral part of reproductive organs, and in 

view of the important functional role that NO plays in those system, it is likely 

that NO is an important regulator of the biology and physiology of the 

reproductive system (Rosselli et al., 1998).  

Arginine supplementation significantly improved sperm motility and 

abnormality without any side effect (Scibona et al., 1994). Researcher found out 

that feeding arginine-deficient diet to adult men for 9 days decreased sperm 

counts by ~90% and increased the presentage of non-motile sperm approximately 

10 fold (Gad, 2010). A study by Chen et al (1999) revealed a significant 
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subjective improvement in sexual function in men with organic erectile 

dysfunction after oral intake of 5 g L-Arginine for 6 weeks, but only if they had 

decreased NO excretion or production. Long term oral administration of Arginine 

to diabetic rabbits increased endothelium-dependent relaxation of rabbit corpus 

cavernosum (Hupertan et al., 2012)   

Supplementation of L-Arginine is expected to affect the regulation of the 

entire part in the seminiferous tubules. The seminiferous tubules are the site of the 

germination, maturation and transportation of the sperm cells within the male 

testes. Spermatogenesis through the process of meiosis takes place within 

seminiferous tubules. Along the way, the maturing sperm cells recieve nutrients 

and raw materials from Sertoli cells which are located within seminiferous 

tubules. These component in seminiferous tubules are important roles in 

reproductive  system. 

Based on the background above the research untitled the effect of oral L-

Arginine administration on spermatogenesis and Sertoli cells of the testes rabbits 

(Oryctolagus cuniculus) has been conducted. 

1.2 Problem Statement 

1.  Does oral administration of L-arginine increase spermatogenesis of rabbit?  

2.  Does oral administration of L-arginine increase Sertoli cells of rabbit? 

1.3 Theoritical Base 

L-Arginine is a physiological nitrogen donor for NOS-catalysed 

reactions; therefore, availability of this essential substrate could determine rates of 

NO generation. The present report shows that NO-producing enzymes (NOS) and 
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NO receptors present in peritubular lamina propria, Sertoli, and blood vessel cells, 

suggesting production and activity of NO in these structures (Middendorff et al., 

1997). 

The endothelium (inner lining) of blood vessels uses NO to signal the 

surrounding smooth muscle to relax, thus resulting in vasodilation and increasing 

blood flow. Nitric oxide is highly reactive, yet diffuses freely across membranes 

(Stryer, 1995). Nitric Oxide has been shown to influence permeability of vascular 

endothelial cells (Noel et al., 1995; Rumbaut et al., 1995).  

In seminiferous tubules, NO-induced cGMP production may mediate 

relaxation of myofibroblasts. Whereas endothelin, for example, has been shown to 

be involved in peritubular cell contraction in the rat (Tripiciano et al., 1996). In 

the peritubular lamina propria, NO may participate in the regulation of the 

peristaltic activity of the tubules, which in turn, is necessary for sperm transport 

(Setchell et al., 1994). Furthermore, NO may influence the permeability of the 

lamina propria and, by this, the transport of nutrients into the tubular lumen for 

sprematogenesis process (Holstein et al., 1996).  

NOS is present and functionally active in testicular blood vessels and 

seminiferous tubules refers to a local production of NO in these structures, the 

NO-induced increases in cGMP production observed in isolated tubules may, in 

part, be caused by NO produced by Sertoli cells. Hence, testicular vasculature and 

seminiferous tubules are sites of NO production and activity. It is an attractive 

idea that NO acts locally to regulate the distribution of oxygen, nutrients, and 
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hormones by testicular vessels, as well as the peristaltic activity of tubules in 

context of sperm transport (Middendorff et al., 1997).  

Because NOS is found in testicular endothelial cells, Sertoli cells, and 

regulation of eNOS by germ cells, this seemingly suggests that NO is involved in 

regulating spermatogenesis. 

1.4  Aim of Research 

1.  To know the effect of oral administration of L-arginine on increasing the 

spermatogenesis in rabbit. 

2.  To know the effect of oral administration of L-arginine on increasing  

Sertoli cell number in rabbits. 

1.5 Benefit of Research 

The benefits of this research are: 

1. Providing knowledge and information for researchers and public about the 

effect of L-Arginine as supplementation on male fertility. 

2. Leading the therapy development as therapies to address some types of 

infertility in male. 

1.6 Hypothesis 

The hypothesis of this research are: 

1. Oral administration of L-arginine increases spermatogenesis in rabbit. 

2.  Oral administration of L-arginine increases Sertoli cells in rabbit.  
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CHAPTER 2 LITERATURE REVIEW 

 

2.1 Reproduction of Male  

2.1.1 Testes 

The testes are a pair of ovoid glands organs are essential for the function of 

male reproductive system. Testicular cells responsible for the production of sperm 

and male sex hormone testosterone 

 Embryological testes develop in the dorsal part of the abdominal cavity in a 

retroperitoneal position. As the fetus develops, the testicles migrate the abdomen 

and descend through the inguinal canal into the scrotum where they are found in 

adults. Because the testicles develop in the lumbar position, they took the blood 

and nerve supply from this area. The blood supply and the inervation follow their 

testicles descend. (Breazile et al., 1971). 

Testis consists of two networks that include, vaginal tunic viceral and tunica 

albuginea. Internal, seminiferous tubules, interstitial cells, nerves, blood vessels, 

rete testis and efferent ductules found. Each testis is covered with glossy hard 

connective tissue called visceral vaginal tunic (tunica vaginalis propria). It comes 

from the peritoneum as the testes descend. It serves to support the testis. Directly 

below the tunica albuginea testes, which also supports the testes and is the 

connective tissue capsule that surrounds the blood vessels that meander near the 

surface of the testicle. Septula testis are strands of connective tissue which is a 

branch of this layer and connected to the mediastinum testis, which is the core of 

connective tissue of the testes. This network holds the connective tissue of the 
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seminiferous tubules and interstitial cells in place and give shape and to support 

the testicles (Sorensen, 1979).  

The mediastinum testis contains blood vessels, nerves, lymphatics, and the 

rete testis which is a portion of duct system of the testis. Rete testis is the mounth 

of production per lobule before exit from testis through efferen ducts to the 

epididymis (Figure 2.1). A vascular layer in the tunica albuginea assists in 

regulating the temperature of the testis. The bulk of the testis consists of 

seminiferous tubules and interstitial cells. The seminiferous tubules produce the 

sperm (Breazile et al., 1971).   

 
Figure 2.1. Scheme of testis (Trainer,  2007) 
 

2.1.2 Seminiferous Tubules 

Seminiferous tubule is the site of germination, maturation and transport of 

sperm in the testes of men. Seminiferous tubules lined by stratified epithelium 

complexes containing two different populations of cells, spermatogenic cells, 
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which develop into spermatozoa and Sertoli cells that have the function to support 

and nutrition. 

The epithelium which lining the seminiferous tubules contains two cell 

types, sustentacular, or Sertoli cells and spermatozoa and their developing germ 

cells percursor. Sustentacular large cells extend from the base of the epithelium 

into the lumen of the seminiferous tubules. The shape is irregular because they 

surround the developing germ cells. Sustentacula cells secrete fluids that bathe the 

developing germ cells and help with transport spermatozoa out of the tubules to 

the rete testis and they are required for maturation of spermatozoa (Frandson et 

al., 2003). Along the way, the maturing sperm cells recieve nutrients and raw 

materials from the vascular Sertoli cells located in the tubule walls until they 

become mature primary sperm cells ( spermatozoa). 

 Line of tubular basement membrane, and the rest in this is the beginning 

of spermatogenic cells, the spermatogonia. Supporting the basement membrane 

are collagen fibers (Constantinides, 1974). There is a developemental progression 

of cells from the periphery of the tubule to the internal lumen called 

spermatogenesis (Sorensen, 1979). 

2.1.3 Spermatogenesis 

Spermatogenesis is the term for the processes involved in the formation of 

a mature male gametes mostly undifferentiated germ cells. Spermatogenesis takes 

place in the seminiferous tubules. Rounded immature sperm cells undergo mitosis 

in a row and meiotic division (spermatocytogenesis) and metamorphic changes 

(spermiogenesis) to produce spermatozoa. 
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During spermatocytogenesis, spermatogonia proliferate by mitosis. This is 

the division of cells from the beginning of sperm formation until a change in 

shape occurs. The original cells in the process of spermatogenesis are the Type A 

spermatogonia, which may require testosteron for development from embryonic 

gonocyte (Steinberger and Duckett, 1967). The A type spermatogonia are 

containing two or more nucleoli and lie dormant on the basement membrane until 

they divide mitotically, to be other A type cell in dorman form A cells and active 

B cells that contain only one  nucleolus (Sorensen, 1979). Mitosis ends when a B 

spermatogonium yields two primary spermatocytes. 

The diploid number of primary spermatocytes is halved during meiosis. A 

primary spermatocyte is transformed into two secondary spermatocytes during 

meiosis I, these cells then in turn are converted into (1N) spermatids during 

meiosis II. The second meiotic division is rapid. Spermatocytes and spermatids 

tend to be larger than their ancestral spermatogonia. 

In spermiogenesis, stage of development characterized by permatids 

transformation into spermatozoa. Spermatids undergo changes in shape during 

spermiogenesis, into spermatozoa streamline adjusted for fertilization. Each 

spermatid is transformed into a functional unit of the mature spermatozoon 

(Sorensen, 1979). Spermiogenesis involving nuclear condensation, acrosome cap 

formation, and development of the tail. head formed at one end, and the Golgi 

apparatus creates enzymes that would be the acrosome. The tail of one of 

centrioles elongated cells into sperm tails (Figure 2.2).  

ADLN - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SKRIPSI THE EFFECT ORAL... HENING TYAS PITALOKA



10 
 

The mature spermatozoa are released from the protective Sertoli cells into 

the lumen of the seminiferous tubule. The resulting spermatozoa are now mature 

but lack motility. The non-motile spermatozoa are transported to the epididymis in 

testicular fluid secreted by Sertoli cells with the aid of peristaltic contraction.  

 
Figure 2.2. Diagram of spermatogenesis (O’Day, 2010) 
 

2.1.4 Sertoli Cell 

Testicular function is under the control of expression and repression of 

several gene and gene products, and many of these work through Sertoli cells 

(Johnson et al., 2008). Sertoli cells are tall simple columnar cells, which span 

from the basement membrane to the lumen. They surround the proliferating and 

differentiating germ cells forming pockets around these (Figure 2.3). Sertoli cell 

functions include: support and nutrition of germ cells; release of mature germ 

Primordial 
Germ Cells 

Spermatogonia 

Primary 
Spermatocytes 

Secondary 
Spermatocytes 

Spermatids 

Spermatozoa 
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cells into the lumen; translocation of developing germ cells in an adluminal 

direction; secretion of androgen binding protein, transferrin, inhibin; cell-cell 

communication via gap junctions to coordinate spermatogenesis; blood-testis 

barrier. 

In the process of spermatogenesis, Sertoli cell provide structural support 

and cytokines for sperm cells, regulate nutrition development, and play a crucial 

role in maintaining a stable micro-enviroment for spermatogenesis (Lee and 

Cheng, 2004). The microtubules of Sertoli cells are involved in spermatogenesis 

through the regulation of cell morphology, intracellular transport, organelle 

positioning, cell motility, cell division and other physiological processes (Li et al., 

2009) 

Sertoli cells are the somatic cells of the testis that are essential for testis 

formation and spermatogenesis. Sertoli cells facilitate the progression of germ 

cells to spermatozoa via direct contact and by controlling the enviroment within 

seminiferous tubules. The regulation of spermatogenesis by FSH and testosterone 

occurs by the action of these hormones on the Sertoli cells. While the action of 

testosterone is necessary for spermatogenesis, the action of FSH minimally serves 

to promote spermatogenic output by increasing the number of Sertoli cells 

(Griswold, 1998).  

Like all epithelial cells, the Sertoli cells are avascular. Sertoli cells suport 

the germ cell progenitors and help to transfer nutrients from the nearby capillaries. 

The developing spermatogonia rely on the Sertoli cells for all of their 

nourishment. The blood-testis barrier formed by the Sertoli cells effectively 
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isolates the developing spermatogonia, spermatocytes, spermatids and mature 

spermatozoa from blood. Sertoli cells also produce testicular fluid, including a 

protein that binds to and concentrates testosterone, which is essential for the 

development of the spermatozoa 

The number of germ cells is supported by a single Sertoli cells is the best 

reflection of the functional efficiency of the cells and are usually highly correlated 

with spermatogenic efficiency (daily sperm production per gram testis) (Russell 

and Peterson, 1984; França and Russell, 1998).  

  

Figure 2.3. Histology of testis stains H&E with 1000x magnification 
(Junqueira, 2007). 

 

2.2 Nitric Oxide 

Nitric oxide (NO) is synthesized from L-arginine by the action of NO 

synthase (NOS), an enzyme existing in three isoforms. Brain NOS (bNOS) or 

neuronal NOS (nNOS or NOS1) and endothelial NOS (eNOS or NOS3), also 

referred to as constitutive NOS (cNOS), are responsible for the continuous basal 
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release of NO and both require calcium/calmodulin for activation (Griffith and 

Stuehr, 1995; Snyder, 1995). A third isoform is an inducible calcium-independent 

form (iNOS or NOS2) that is expressed only in response to inflammatory 

cytokines and lipopolysaccharides (Nussler and Billiar, 1993; Morris and Biliar, 

1994). 

The varied expression and activity patterns of the NOS enzymes uniquely 

suit the different functions of the NO generated from each isoform in normal 

physiologic functions and in disease states (Lei et al., 2013). The neuronal NOS 

(nNOS) and endothelial NOS (eNOS) are calcium-dependent and produce low 

level of NO. The inducible NOS (iNOS) is calcium independent and produce large 

amount of NO. Under normal condition, the activity of iNOS is very low, but it is 

stimulated during inflammation by bacterial endotoxins (Braga, 2012). 

Nitric oxide functions as a neurotransmitter in the nervous system and as a 

mediator of endothelium dependent relaxation of blood vessels and mediate 

macrophage tumoricidal and bactericidal action. Nitric oxide is one of the reactive 

oxygen species has been involved in various physiological mechanisms of cell 

signaling in many tissues. Nitric oxide is produced by various cells in different 

organs, including smooth muscle cells, mesengeal cells, neurons, plateletes, 

hepatosites, macrophages, fibroblasts and epithelial cells. Nitric oxide set the tone 

of smooth muscle cells, platelete aggregation and adhesion, cell growth, 

apoptosis, neurotransmission and injuries and infections caused by immune 

reactions. NO possibility of production sites and activities are shown. 

physiological effects may include the impact on the production of testosterone by 
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the Leydig cells, peritubular myofibroblasts relaxation and dilation of blood 

vessels testis. Because NO can freely diffuse across the membrane, three different 

systems can affect one another (Middendorff et al. 1997) (Figure 2.4).  

The processes are known to be associated with biology, physiology and 

pathophysiology of various reproductive processes and NO has been recognized 

as a molecule that importantly regulates the biology and physiology of 

reproductive function (VidyaGarg and Garg, 2011). The nitrogen derivate free 

radical nitric oxide also appear to play a significant role in reproduction and 

fertilisation (Rosselli et al., 1998). 

 
Figure 2.4. Schematic presentation of the presumed NO systems in Leydig 

cells, testicular blood vessels, and seminiferous tubules (Middendorff et al. 1997).  

 

2.3 L-Arginine 

 L-Arginine (2-amino-5-guanidino-pentanoic acid) is a conditionally 

essential amino acid that is a natural constituent of dietary proteins. Arginine is a 
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stable nutrient in an aqueous solution, and is not destroyed by serilization 

conditions (e.g. high temperature and high pressure). Arginine is not toxic and its 

administration is generally safe for human and animals (Flynn et al., 2002). 

L-arginine is the biological precursor of nitric oxide, an endogenous 

gaseous messenger molecule involved in a variety of endothelium-depedent 

physiological functions (Wu and Meininger, 2000), including its critical role in 

cardiovascular protection and immune support (Duru et al, 2011; Sunita et al., 

2000). 

 
Figure 2.5. NO formation in the endothelial cells of blood vessel 

(Koolman and Roehm, 2005). 

L-arginine is the only physiological nitrogen donor for NOS-catalysed 

reaction; hence availability of this essential substrate could determine rates of NO 

generation. Arginine synthesis as well as its transport into the cells can also 

influence NO synthesis. Arginine is synthesized from citrulline be the actions of 
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arginosuccinate synthetase and arginosuccinatelyase (Morris, 1992) and 

catabolized by arginase (Albina et al., 1988). NO arises from arginine in the 

endothelial cells of blood vessels triggered by Ca2+-calmodulin. NO diffuses from 

endothelial cells into vascular muscle cells where it leads to the formation of the 

cGMP, which is the trigger of relaxation of the smooth muscle and vessels 

dilatation (Koolman and Roehm, 2005) (Figure 2.5). 

 Arginine rapidly enters the circulation reaches a plasma peak 40-60 

minutes after intake (pharmacokinetics are similar in the rat, the pig, the rabbit 

and human) and slowly decreases during the next 24 hour (Boger et al.,1998). It is 

thus clear that upon administration Arginine has prolonged contact with the 

vascular endothelium prior to any other tissue. Arginine is also very well tolerated 

and can be administrated at high dosages (Barbul, 1986). 

 It has been shown that endogenous arginine synthesis is couples to NO 

synthesis (Morris et al., 1994; Nussler et al., 1994). Low concetrations of arginine 

caused by release of arginase in wound are responsible for reduced NO synthesis 

(Albina et al., 1988). Apart from synthesis, transport of arginine into the cells can 

also regulate NOS activity. In this regard, it has been shown that hepatic L-

arginine transport, which is normally low, is enhanced during sepsis (Sax et al., 

1988; Inoue et al.,1993) 

Dietary L-arginine supplementation attenuates the oxidative stress induced 

by burn injury with a better macrophage response (Tsai et al., 2002). These 

beneficial effect of L-arginine have been attributed to its dependent formation of 

NO within the endothelial lining ( Brandes et al., 2000).  
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2.3.1 L-Arginine in Male Reproductive System 

L-arginine is a dietary supplement often used to improve the performance 

of sexual health, for example, erectile dysfunction. L-arginine is also known as 

sexual nutrients that safe and effective. L-arginine plays an important role in 

regulating the body's defenses, as well as play an active role in the formation of 

sperm. Arginine amino acid deficiency can cause a metabolic disorder that causes 

a decrease in sperm motility and disruption of spermatogenesis process. 

Effect of amino acid arginine improves the quality of sperm occurs 

through multiple mechanisms. Arginine amino acids can protect the sperm plasma 

membrane from damage caused by lipid peroxidation that is by increasing the 

production of nitric oxide. The mechanism is similar to the mechanism of 

antioxidant to protect cells from free radicals (Adams et al., 1994). A study of 

nitric oxide (NO) have been carried out both in vitro and in vivo and the results 

showed that nitric oxide (NO) has multiple biological activities and 

pharmacological among others are increasing fertility through increased 

testosterone levels and activates the release of luteinizing hormone - releasing 

hormone (LHRH), which is a hormone stimulator for secretion of FSH and LH 

hormones that affect the improvement of the process of spermatogenesis ( Rosselli 

et al., 1998; Elgohary et al., 1999). 

A deficiency in L-arginine causes derangement of sperm metabolism 

leading to decrease in motility loss of spermatogenesis and increase morphology 

abnormality (Holt and Albanesi, 1994). Furthermore L-arginine plays an 
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important role in stimulating sperm motility in humans, rabbits, and goats under in 

vitro conditions (Radany et al., 1981).  

L-Arginine is capable of regulating penile erection. Because NO acts as a 

mediator of penile erection and expressed in the cavernosal smooth muscle cells 

of the penis (Garban et al., 1997). Within the testis, NO has also been shown to 

regulate blood flow, cell permeability and contractile function of myofibroblasts, 

which in turn regulate steroid synthesis and transport (Rosselli et al., 1998). 

2.4 Rabbit (Oryctolagus cuniculus) 

Rabbit race classification according to binominal system is as follows: 

(Linnaeus, 1758) 

Kingdom  : Animalia 

Phylum     : Chordata 

Sub phylum   : Vertebrata 

Class      : Mamalia 

Ordo    : Lagomorpha 

Family     : Leporidae 

Sub family      : Leporinae 

 Genus    : Oryctolagus 

Species   : Oryctolagus cuniculus 
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Figure 2.6. New Zealand White rabbit. 
 

Rabbits have a thin skin and dense fur that consists of a soft undercoat and 

stiff guard hairs. They do not have footpad; instead the feet are covered with thick 

fur, the skin on the neck is loose and pendulous and forms a pronounced dewlap 

in females of some breed. The nostrils are sensitive with large number of tactile 

vibrissae. Scent glands are situated in the deep inguinal spaces that are found on 

either side of the anus immediately dorsal to urogenital opening. In the male 

rabbit, the testicles are found in hairless scrotal sacs on either side of the penis. 

The inguinal canal remains open and the testicles can be retracted into the 

abdomen. Retraction occurs during periods of sexual inactivity or during periods 

of insufficient food. Male rabbits have rudimentary nipples (Harcourt-Brown, 

2002) 

New Zealand white rabbits are the albino offspring of coloured rabbits. The 

snowy coat of a New Zealand white rabbit is a normal length like other rabbit 

breed. The body is well haired with both underfur and guard hairs being present. 

Naked areas of skin are located on the tip of the nose, a small portion of scrotum 
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of the male and the inguinal spaces in both sexes (Weisbroth et al., 1974). New 

Zealand white rabbits have a life span of over 6-13 years. The urine volume is 

usually about 130ml/kg BW/24 h and water intake in rabbits is 50-100 

ml/kgBW/24 h (Harcourt-Brown, 2002). 

Rabbit has served as a good and practical model in studies of basic 

spermatogenesis as well as for investigating effects of potential toxins or other 

agents on that process (Castro et al., 2002). 

2.4.1 Characteristic of Male Rabbits Reproduction. 

In the male, the oval-shaped testes within the scrotum remain in 

communication with the abdominal cavity, where they were at birth. The testicles 

descend at about two months and can move freely from the scrotum  to the 

abdomen  through an opening  in  the  inguinal  canal  (Campos et al, 2014). The 

short, back-slanting penis points forward when erect.The male rabbit tends to 

mature slower than the female. Spermatogenesis begins between days 40 and 50. 

The testicular tubes become active at about 84 days. The first spermatozoa are 

present in the ejaculate at about 110 days. Sexual maturity, defined as the moment 

when daily sperm production ceases to increase, is reached at 32 weeks by New 

Zealand White rabbits in temperate climates. However, a young buck in these 

same conditions can be used for reproduction from the age of 20 weeks. Coitus 

may occur for the first time at about 100 days, but the viability of the sperm cells 

is very weak or nil in the first ejaculates. So first mating should be timed for age 

135 to 140 days (Lebas et al, 1997). 

.  
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CHAPTER 3 MATERIALS AND METHODS 

 

3.1 Time and Location of Research 

This research was held at non-infectious animal laboratory, the Institute of 

Tropical Disease, Universitas Airlangga, Surabaya, as place for treatment, 

termination and collecting testes. Preparation and staining of seminiferous tubules 

histological slides were done at The Laboratory of Pathology, Faculty of 

Veterinary Medicine, Universitas Airlangga, Surabaya. This research was held on 

February-June 2015. 

3.2 Material of Research 

3.2.1 Expeerimental Animals 

This research used 16 healthy male New Zealand White rabbit 

(Oryctolagus cuniculus) with average 6-12 months of ages, 3 kg of body weight 

collected from rabbit farmers located in Malang, East Java. 

3.2.2 Research Materials 

Materials  used in this research were mineral water, Susu PAP feed 

concentrate (PT. Japfa Comfeed Indonesia, Tbk), GNC L-Arginine 500 (Nutra 

Manufacturing USA) for maintenance and treatment. 

 Alcohol 70%, ketamine HCL, xylazine, formalin 10% used for organ 

collecting and preservation. 
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Absolute alcohol and 70%, 80%, 90%, 95% alcohol concentration, xylol, 

paraffin, Hematoxylin-eosin staining used for staining and preparation of 

histological materials. 

3.2.3 Research Equipments 

Equipments used for maintenance in this research were rabbit cages and 

bottles for drink. 

Mask, gloves, syringe 1ml, small plastic containers, forceps, scalpel, blades, 

surgical scissors were used for preparation of the organ samples. 

Object glass, cover glass, pipette, tissue processor automatic, water bath, hot 

plate, microtome, light microscope (Olympus® CX-21). and camera were used for 

histological observation. 

3.3 Research Methods 

3.3.1 Animal Preparation 

Rabbits were divided into two groups, then adapted to their new enviroment 

for one week. The rabbits were given feed and drunk ad libitum and placed in 

cages made of steel with size 90x60x40 cm,  in the room with normal temperature, 

humidity, and good air ventilation.  

3.3.2 Treatment 

Rabbits were divided into two groups. First group was used as control, while 

rabbits in the other group recieved L-arginine in their drinking water.  
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L-arginine dosage is determined using dose 2g/kg of body weight/day. L-

arginine dissolved in drinking water, 6 gram of L-arginine (12 capsules of L-

arginine). The treatment was given for 4 weeks (Okazaki et al., 1997). 

Treatment type in this study:  

P0(control group) : The rabbits were given drink water only for four weeks. 

P1(treatment group) : The rabbits were given treatment with L-arginine 

dissolved in drinking water for four weeks. 

3.3.3 Organ Collection 

At the end of the period of treatment, rabbits were sacreficed instead of 

castration, since it was a research groups.  All groups of rabbits were injected with 

a combination of ketamine-xylazine with dose of 25 mg/kg/IM for ketamine and 

3mg/kg/IM for xylazine. 

After the rabbit has reached a stable level of anaesthesia at about 10 minutes 

after the injection, and positioned in dorsal recumbence, the fur around the 

scrotum was shaved. The incision was made through the skin, at the cranial end of 

the scrotum. The fibrous tunic was incised then the vaginal tunic was exposed. 

The testis, epididymis and the deferent duct were pushed and advanced through 

the incision. Removed the testis by cutting through the spermatic cord and cut the 

ligament of the epididymis and the testis. 

 The testes from each rabbit were exposed and collected, then fixed in 10% 

formalin to be used for histology slide. 
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3.3.4 Histological Preparation of Testes 

Preparation process of testis and Hematoxylin- Eosin staining can be seen 

in (Appendix 2). 

3.3.5 Seminiferous Tubules Histological Examination 

Data is determined by calculating the average score of spermatogenesis in 20 

visual field of seminiferous tubules of each slide preparation in a light microscope 

with 400 times magnification. For standardization, it used scoring system for 

testicular biopsies (Johnsen score) (Yama  et al., 2013). For the figures of 

Johnsen’s score can be seen in the Appendix 1. 

1 = no seminiferous epithelium 

2 = no germinal cells, Sertoli cells only 

3 = spermatogonia only 

4 = no spermatozoa or spermatids, few spematocytes 

5 = no spermatozoa or spermatids, many spematocytes 

6 = no spermatozoa, no late spermatids, few early spermatids 

7 = no spermatozoa, no late spermatids, many early spermatids 

8 = less than five spermatozoa per tubule, few late spermatids 

9 = slightly impaired spermatogenesis, many late spermatids, 

disorganized epithelium 

10 = full spermatogenesis 

Counting the amount of Sertoli cells can be done by observing 20 of view on 

20 seminiferous tubules on each slide preparation. Calculation results of each field 
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of view in preparation are summed and then calculate the average. Observation are 

done using a light microscope with magnification of 400 times. 

3.4 Research Design 

This research is an experimental study with Completely Randomized Design 

(CRD), with two treatments. The number of repetitions in each treatment is 

determined by formulation t (n-1) ≥ 15, whereas n for quantity of sample for each 

treatment and t is number of experiment (Kusriningrum, 2008). 

t (n-1) ≥ 15 

2 (n – 1) ≥ 15 

2n – 2 ≥ 15 

n  ≥ 8.5 (8) 

Based on the calculation above, this research used eight rabbits repetition of 

each group. 

3.5 Reasearch Variables 

3.5.1 Dependent Variable 

The histology score of spermatogenesis and the amount of Sertoli cells. 

3.5.2 Independent Variable 

Oral administration of  L-Arginine  

3.5.3 Controlled Variables 

Breed, sex, age and weight of rabbits. 
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3.6 Operational Definition of Variables 

3.6.1 L-Arginine  is an amino acid supplement that formed into capsule. 

3.6.2 Spermatogenesis is the process in male gametes are produced from male 

primordial germ cells and transform into spermatozoa. With 

hematoxylin and eosin staining, nucleus of spermoatogonium, primary 

and secondary spermatocytes are stained in blue or purple, while the 

cytoplasm are pink. 

3.6.3. Sertoli cells extend from the basement membrane to the luminal surface 

of the seminiferous epithelium. With hematoxylin and eosin staining, 

Sertoli cells are recognized in the seminifereous tubules by their pale 

invaginated irregular nuclei. Nuclei  should  have  a  slightly  wrinkled  

nuclear membrane and have prominent nucleoli.  

3.7 Data Analysis 

 This research is an experimental study with Completely Randomized 

Design (CRD). The data were obtained in the form of semi-quantitative data of 

spermatogenesis and quantitative of Sertoli cells of rabbits testes. Data were 

presented as mean  standard deviation.. To determine treatment differences was 

analyzed by Kruskall Wallis Test for Johnsen’s Score and ANOVA for Sertoli 

cells counting at the significancy level of 5% (Kusriningrum, 2008). The data was 

processed using the program Statistical Package for the Social Sciences (SPSS) 

21.0 for Windows.  
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3.8 Research Framework 
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CHAPTER 4 RESULT 

Microscopic observation was conducted using histological preparations with 

H.E staining of the rabbit testicles to observed the spermatogenesis and the 

number of Sertoli cells after given treatment for 4 weeks. There were two groups, 

in control group (P0) and  group with L-arginine administration orally (P1). 

Observation was done by using a microscope magnification of 400 times on 

spermatogenesis of 20 seminiferous tubules of each slide preparation then 

averaged and Sertoli cells were observed in 20 different field of view of each slide 

preparation then averaged. 

4.1. Spermatogenesis 

The data result of observation and assessment was obtained by using 

Johnsen’s Score method. Data of Johnsen’s score for spermatogenesis in each 

treatment are shown in Table 4.1 (Appendix 3). 

Table 4.1 The mean and deviation standard of spermatogenesis and Sertoli 
cells number. P0 = for spermatogenesis and number of Sertoli cells without L-
Arginine administration and P1 = with L-Arginine administration. 

Group Johnsen’s Score for 
Spermatogenesis 

(Mean ± SD) 

Amount of Sertoli 
Cells per Seminiferous 

Tubules 
(Mean ± SD) 

P0 ( Control ) (8.69±0.25) a (29.11±1.39) a 

P1 ( L-Arginine 2g/ 
kg of BW/ day ) 

(8.59±0.23) a (31.19±0.92) b 

Description: superscript (a,b) in the same column showed significant differences between 
treatments (p <0.05). 
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Kruskall-Wallis test result (Appendix 4), shows the score of 

spermatogenesis in the control treatment without the administration of L-arginine 

not significant different (p>0.05) from the treatment of l-arginine administration 

of a dose of 6g / 300ml / day. 

Spermatogenesis of rabbit testis both in control group (P0) and treatment 

group (P1) can be seen in Figure 4.1. 

Figure 4.1. Histological features of spermatogenesis of rabbit testis. P0=without 
L-Arginine administration and P1=with L-Arginine administration of rabbit testis 
showed spermatogonia (white arrow), Sertoli cells (blue arrow), primary 
spermatocyte (orange arrow), secondary spermatocyte (red arrow), spermatid 
(green arrow), spermatozoa (black arrow) (Hematoxylin-Eosin staining; 400x 
magnification).
 

4.2. Sertoli Cells 

Histological observation of Sertoli cells in rabbit testis control and treatment 

group data are showed in Appendix 3. The means and deviation standards of 

Sertoli cells in rabbit testis both in the control group and the treatment group are 

presented in Table 4.1. 

ANOVA on the number of Sertoli cells (Appendix 5), shows the number of 

Sertoli cells in the control without the administration of L-arginine different 

P0 P1 
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significantly (p<0.05)  from the treatment of L-arginine administration of a dose 

of 6g / 300ml / day. 

The number of Sertoli cells of rabbit testis both in control group (P0) and 

treatment group (P1) can be seen in Figure 4.2. 

Figure 4.2. Histological features of Sertoli cells. P0=without L-Arginine 
administration P1=with L-Arginine administration . Seminiferous tubule with L-
Arginine administration shown by higher amount of Sertoli cells (white arrow) 
(Hematoxylin-Eosin staining; 400x magnification). 
 

P0 P1 
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CHAPTER 5 DISCUSSION 

In recent time, the attention is to the use of L-Arginine supplementation 

used widely to enhance tissue growth and general performance, in treatment of 

men sterility and pevention of male impotance. Nitric oxide (NO) is synthesized 

from L-arginine by the action of NO synthase (NOS). Nitric oxide serves as a 

neurotransmitter in the nervous system and as a mediator of endothelium-

dependent relaxation of blood vessels (Moncada et al., 1991; Schmidt and Walter, 

1994). Research on nitric oxide (NO) have been carried both in vitro and in vivo 

and the results showed that nitric oxide (NO) has multiple biological and 

pharmacological activity, among others, are increasing fertility. 

In the testis, NOS has been shown to regulate an array of functions, 

including sperm motility and maturation, as well as germ cell apoptosis in the 

testis. NO production and NOS expression was detected in testes (Lee and Cheng, 

2004). Peritubular cells, Sertoli cells and testicular blood vessels appear to be sites 

of NO production and activity (Fujisawa et al., 2001). 

This study obtained results that L-arginine may affect the amount of the 

Sertoli cells  and increase spermatogenesis of the testes of rabbits (Orygtolagus 

cuniculus). 

 

5.1 Spermatogenesis  

The administration of L-arginine in rabbits for 30 days with a dose 6gram / 

300ml / day showed no significant increase in spermatogenesis (Table 4.1). 
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The lack of statistical significance might be due to that spermatogenesis of 

experimental animals could have been normal in this study. This result similar to 

recent studies, the absence of L-arginine effect in healthy young men on vessel 

size or endothelium-dependent or smooth muscle-dependent vasodilatation given 

oral L-arginine 21 g daily for three days (Adams et al., 1995) and in experimental 

conducted by Duru et al (2011) in adult Sprague-Dawley rats administrated 15 

mg/100 mg body weight L-arginine orally for 8 weeks that showed the normal 

histological architecture of the seminiferous epithelium and interstitial spaces 

were essentially normal. Husein et al (2011) investigated the effects of L-arginine 

orally administrated with 0,1mg/100ml water on sperm morphology in albino 

male mice for 30 days and considered that not showed histological changes 

compared with control. Same results of another research conducted by Jarad et al 

(2011) in healthy male rats were administrated L-Arginine intraperitonicaly 

200mg/kg body weight for 60 days did not showed histological changes in 

spermatogenesis. Another similar result obtained from healthy crossbred albino 

rats were orally administrated 100 mg/kg/day and 200 mg/kg/day for 7 days and 

had no significant effect on sexual competence (in term of sexual arousal, libido, 

sexual vigour and sexual performance) (Ratnasooriya and Dharmasiri, 2001). 

  The most  likely explanation  is  that  normal  endothelium, which  

already  secretes nitric oxide in the basal state, does not normally produce 

significantly  more  nitric  oxide  even  if  extra  substrate  is available (Adams et 

al., 1995). Another possibly explanation is that supplementation of L-arginine 

directed for treatment of men sterility, prevention of male impotence (Kocic et al., 
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2012) and supporting abnormal condition like in treatment for diabetic rat (Jarad 

et al., 2011), the treatment of L-arginine deficiency and spermatogenic arrest 

(Jungling and Bunge, 1976). In this study L-Arginine suggested as 

supplementation that can contribute to the maintenance of normal the 

spermatogenesis. 

 

5.2 Sertoli Cells  

The administration of L-arginine in rabbits for 30 days with a dose 6gram / 

300cc / day showed that it increased the number of the Sertoli cells (Table 4.2).  

The theoretical basis of this study is the NO-induced increases in cGMP 

production observed in isolated tubules may, in part, be caused by NO produced 

by Sertoli cells. NO is also produced from the synthesis of endothelial cells 

formed by the oxidation of L-arginine into citruline with the help of NOS through 

biochemical reactions. on vascular endothelial cells are the role of calcium-

calmudolin complex required to activate eNOS. NO diffuses from endothelial 

cells into vascular muscle cells where it leads to the formation of the cGMP, 

which is the trigger of relaxation of the smooth muscle and vessels dilatation and 

by this, NO may influence the transport of nutrients (Koolman and Roehm, 2005).  

The increase of Sertoli cells number coresponds with previous study that 

reveals the positive correlation between changes in NO release and FSH secretion. 

Synthesis of NO is necessary for the manifestation as well as maintenance on FSH 

secretion. This might be due to the fact that nitric oxide (NO) can activate 
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guanylate cyclase and thus increase the synthesis of cGMP, which is responsible 

for the release of FSH (Kosior-Korzecka and Bobowiec, 2006). 

FSH increases the rate of proliferation of Sertoli cells (Sharpe et al., 2003) 

FSH minimally serves to promote spermatogenic output by increasing the number 

of Sertoli cells (Griswold, 1998).FSH  has been  implicated  as a major factor  

regulating  Sertoli  cell proliferation. The increase in secretion of Follicle 

Stimulating Hormone (FSH) increase the number of Sertoli cells through 

proliferation (Maechem, et al., 1996). 

The number of Sertoli cells determines testicular size. Change in diameter 

of seminiferous tubules is a major determinant of  testicular weight. Increases in 

seminiferous tubule length and in the absolute volume of seminiferous epithelium 

and lumen. This increase in epithelial volume was associated with proportionate 

increases in numbers of Sertoli cells (Orth, et al., 1988).  

It  was  concluded  that  testes  containing  a  larger  total number  of  

Sertoli  cells were  heavier than  testes with  fewer  Sertoli  cells. Larger testes  

would  contain  a  greater  volume  of seminiferous  tubules,  characterized  by  

either greater  total  tubular  length  and (or)  diameter (Berndtson et al., 1987). 

These statement relates to a previous study conducted by Aziz (2015) that the 

administration of the same dose of L-arginine in rabbits for four weeks increased 

the diameter of the seminiferous tubules and thickness of epithelium of 

seminiferous tubules. 
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5.3 Relationship between spermatogenesis and Sertoli cells  

The function and efficiency of Sertoli cells appear to be limiting to germ 

cell numbers that the number of germ cells appears to be directly related to the 

number of Sertoli cells and probably to their synthetic capability (Griswold, 

1995). 

Because  of  their  intimate  physical relationship  with  the  germ  cells  

and  the  variety of  supportive  roles  they  perform,  it  seemed reasonable  to  

speculate  that  the  absolute numerical  size  of  the  Sertoli  cell  population 

might  establish  the upper  limit  for  spermatozoal production  in testis. The adult 

population of Sertoli cells to be stable throughout life and therefore complicated 

equipped to fully support spermatogenesis (Russell et al., 1990). 

Based on this study from the obtained result that there were no significant 

changes in spermatogenesis but did significant changes in number of Sertoli cells. 

This condition is contraditive with the basic theory in male reproductive system. 

This can occur due to the formation of spermatogenesis in experimental animals 

has been in a state of maximum level, so that the increase of Sertoli cells number 

does not affect the increase in spermatogenesis. Hence, the L-arginine 

administered increased the number of Sertoli cells did not associated by 

spermatogenesis changes, but no study has yet shown any explanation for this 

condition. 
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CHAPTER 6 CONCLUSION AND SUGGESTIONS 

 

6.1 Conclusion 

The conclusion of this study is  

1. Oral administration of L-arginine can not increase spermatogenesis of 

rabbit. 

2. Oral administration of L-arginine can increase number of Sertoli cells 

of rabbit. 

 

6.2 Suggestions 

      Based on the result of research, there are some suggestions: 

1. While the explanation about the increase number of Sertoli cells do not 

associated with spermatogenesis changes in rabbit testes after 

supplementation of L-arginine, further research is needed. 

2. Need some continuation researches about varying doses, periods of use, 

the way of administration and with different spescies of experimental 

animals to know about potential of L-arginine against testicular tissue. 
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SUMMARY 

 

HENING TYAS PITALOKA. The effect oral administration of L-

Arginine to spermatogenesis and sertoli cells of rabbits testes (Oryctolagus 

cuniculus). This research was conducted under the supervision of Prof. Mas’ud 

Hariadi, M.Phil, Ph.D., drh, as supervisor and Dr. Nove Hidajati, drh., M.Kes., as 

co-supervisor. 

L-Arginine known as semi-essential amino acid, because even though the 

body normally makes enough of it, supplementation is sometimes needed. L-

Arginine mainly as the precursor of Nitric Oxide (NO). NO regulates smooth 

muscle cell tone, platelet aggregation and adhesion, cell growth, apoptosis, 

neurotransmission and injury as well as infection-induced immune reactions. 

Nitric oxide (NO) has multiple biological and pharmacological activity, among 

others, are increasing fertility carried both in vitro and in vivo. L-Arginine plays 

an important role in improvement of erectile dysfunction and stimulating sperm 

motility in humans, rabbits, and goats under in vivo conditions. L-Arginine 

supplementation significantly improved sperm motility and abnormality without 

any side effects.  

This research used 16 healthy male rabbits. It used complete randomized 

design with two groups and eight repetitions each. The treatment given by the 

criteria of male rabbits, 6 months old, with an average weight of 3 kg type of New 

Zealand and the treatments: P0: standard ration, P1: standard ration with L-

Arginine (2g/ kg of BW/ day) administration of l-arginine held for 30 days 
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preceded by a period of adaptation for seven days. L-arginine doses used in this 

study is a series of research studies main groups entitle "Pengaruh pemberian l-

arginine secara oral pada penggunaan allograft arteri yang dipreservasi dengan 

tehnik beku kering (freeze drying) pada arteri carotis kelinci (Oryctolagus 

cuniculus) untuk mengurangi stenosis akibat intimal hiperplasia". Observation 

was done on the spermatogenesis and Sertoli cell microscopically using 

histological preparations. Data were analyzed by Kruskall Wallis Test for 

Johnsen’s Score and ANOVA for Sertoli cells counting at the significancy level of 

5%. Noted that spermatogenesis after treatment of administration of oral L-

arginine showed not significant different (p>0.05) between group. While on the 

observation of the Sertoli cells showed significant differences (P <0.05).  

The results of this study provide information that L-Arginine does not 

improve spermatogenesis but may increase the number of Sertoli cells of rabbit 

testes.  
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Appendix 1. Figures of Seminiferous Tubules 

 

 

 
 

  
(A) Johnsen Score 10. Spermatogonia  close  to  the  basement  membrane  (dark  
red  arrow)  primary spermatocytes (dark blue arrow), round spermatid (brown 
arrow),elongated spermatid (green arrows) and mature spermatozoa(black arrow) 
seen.  Interstitial cells of Leydig (light  blue  arrow)  conspicuous  between  

A B 

C D 

E 
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intertubular  area.  Sertoli  cells  seen  (pink arrow). (B) Johnsen  score of 9. All  
stages of  spermatogenic  cell  line are  seen. Round  spermatids (green arrow), 
elongated spermatid  (yellow arrow) and mature spermatozoa  in  large number 
(dark blue arrow) seen. (C) Johnsen  score of 8. Partial restoration of 
spermatogenic cell line. Elongated spermatids seen (dark blue arrow). (D) Johnsen 
score of 6. Mature spermatozoa are not discernible. Few elongated spermatids 
with many rounded spermatids seen. There is sequestration of epithelium towards 
the center of lumen (dark blue arrow). (E) Johnsen score of  5.  Tubule  contains 
spermatogonia  (blue arrow), primary  spermatocytes  (yellow arrow). Spermatids 
and spermatozoa are not observed. Myoid cells  (green arrow) seen outside  the 
basement membrane  and  disruption  of  normal  arrangement  of  seminiferous  
epithelium. HE staining of testicular tissues 400x (Saeed et al., 2015). 
 

 

 

 

 

 

 

(F) Johnsen Score 4. Sertoli cells, spermatogonia and few spermatocytes but not 
spermatids or mature spermatozoa were found in seminiferous tubules. (G) 
Johnsen Score 3. Sertoli cells and few spermatogonia were seen in seminiferous 
tubules. (H) Johnsen Score 2. Only sertoli cells were observed in seminiferous 
tubules. HE staining of testicular tissues 400x. Source: Yao., et al. 2014. 
 

F G 
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Appendix 2. Testes Histology Preparation (Jusuf, 2009) 

Fixation, collect tissue immediately after euthanasia to prevent post 

mortem autolysis and decomposition. Place the organ in the container filled 

with 10% formalin with 1:10 ratio of organ to formalin least 24 hours for 

preservation. The fixed tissue will dehydration by passing the tissue blocks 

through ascending grades of alcohol 70%, 80%, 96% and absolute alcohol I, II 

and III respectively  2 hours each. Clearing by put them into xylol I and II 

respectively 2 hours each. Embedding the tissues are immersed in melted 

paraffin I and II then put them inside an oven for 2 hours. Some iron molds are 

smeared with glycerin in order to prevent adhesion of paraffin to the mold and 

then tissues that have been sliced into pieces are put in with forceps until 

paraffin solidified. Paraffin block is cut by microtome about 5 µm thickness, 

then dip into 40oC of warm water until tissue expanded well. Put dawn the 

cutting tissue on an object glass that have been smeared with albumin then dry 

on a hot plate. Sliced dried tissue is immerses in xylol I and II for 2 minutes 

each. Next, slice dried tissue rehydrated successively in absolute alcohol, 96%, 

80%, 70% alcohol and water for 2 minutes. Then it is immersed in hematoxylin 

for 1 minute, washed by tap water for one minute, immersed into eosin for 5 

minutes, put into distilled water for 1-2 minutes, and immersed into 70%, 80%, 

90% and absolute alcohol for 5-10 times. Immersed into xylol I and II for 3 

minutes. Staining tissues are mounted with liquid adhesive then covered with 

cover glass. 
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Appendix 3. Histology Observation Result of Seminuferous Tubules  

No 

Spermatogenesis Sertoli cell Counting 

Group Score Mean Group Score Mean Group Score Mean Group Score Mean 
1 P0.1  7  8,8 P1.1 10 8,55  P0.1  22 27,95  P1.1 34 31,3  
2   10     9     32     35   
3   7     9     20     39   
4   10     9     31     35   
5   7     10     23     44   
6   10     10     30     43   
7   10     8     34     23   
8   7     9     24     33   
9   9     8     28     24   
10   7     9     23     38   
11   9     9     31     30   
12   10     8     29     28   
13   9     7     27     24   
14   8     8     27     26   
15   8     8     25     25   
16   9     9     28     32   
17   9     7     31     28   
18   10     7     34     23   
19   10     7     29     25   
20   10     10     31     37   
1 P0.2 10 8,2  P1.2 8  8,55 P0.2 33 26,75  P1.2 25  32,45 
2   7     8     19     31   
3   7     7     22     25   
4   8     8     28     24   
5   9     7     29     28   
6   10     8     35     38   
7   8     9     27     34   
8   7     10     23     28   
9   8     9     28     38   
10   9     7     28     42   
11   9     10     32     30   
12   7     10     21     26   
13   7     10     20     36   
14   8     8     28     35   
15   7     8     20     38   
16   9     9     34     33   
17   7     8     19     37   
18   9     9     30     33   
19   10     9     33     39   
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20   8     9     26     29   
1 P0.3 9 9,1  P1.3 8 8,4  P0.3 28 31  P1.3 35 31,55  
2   8     7     29     26   
3   7     8     27     25   
4   8     9     34     32   
5   9     8     27     28   
6   10     8     34     34   
7   10     7     28     24   
8   10     10     30     34   
9   10     8     37     31   
10   10     9     36     38   
11   8     9     30     33   
12   10     10     31     45   
13   9     9     29     32   
14   8     10     29     43   
15   10     7     36     29   
16   10     9     31     32   
17   9     7     34     22   
18   10     9     38     37   
19   9     8     29     23   
20   8     8     23     28   
1 P0.4 10  8,75 P1.4 8 8,6  P0.4 36  30,5 P1.4 30 30,85  
2   8     8     29     34   
3   7     9     25     29   
4   8     9     33     31   
5   9     8     30     28   
6   10     9     40     30   
7   10     8     39     31   
8   8     10     28     35   
9   9     10     37     39   
10   10     8     28     25   
11   10     7     29     21   
12   10     7     41     23   
13   7     8     20     41   
14   10     10     29     35   
15   10     10     34     29   
16   8     8     25     25   
17   7     8     28     43   
18   7     10     25     28   
19   7     8     20     31   
20   10     9     34     29   
1 P0.5 10  8,6 P1.5 9  8,3 P0.5 28 29,1  P1.5 37 30,9  
2   8     9     29     33   
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3   7     9     25     24   
4   8     10     31     36   
5   9     8     30     38   
6   10     10     29     42   
7   10     9     33     31   
8   10     10     31     40   
9   10     7     36     21   
10   8     9     29     35   
11   7     7     27     28   
12   8     7     28     20   
13   7     8     30     29   
14   10     9     29     28   
15   9     7     26     25   
16   9     7     30     31   
17   7     8     21     34   
18   8     8     30     28   
19   8     7     32     25   
20   9     8     28     33   
1 P0.6 8  8,6 P1.6 10  8,6 P0.6 31 28,3  P1.6 39 29,5  
2   8     8     27     24   
3   7     10     29     42   
4   9     10     18     38   
5   10     9     32     30   
6   10     7     29     24   
7   10     10     35     32   
8   8     7     31     30   
9   10     9     34     21   
10   7     7     33     18   
11   7     9     19     28   
12   10     9     20     29   
13   7     8     38     21   
14   8     9     21     29   
15   9     9     24     27   
16   9     8     30     31   
17   9     8     29     34   
18   9     10     28     41   
19   9     8     25     33   
20   8     7     33     19   
1 P0.7 10  8,7 P1.7 10  8,65 P0.7 34  29,65 P1.7 43 30,8  
2   7     8     25     29   
3   7     9     22     31   
4   10     9     39     30   
5   9     7     29     29   
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6   10     9     37     24   
7   10     8     39     28   
8   10     9     43     26   
9   7     9     22     28   
10   8     10     25     40   
11   9     8     30     41   
12   8     9     24     36   
13   8     9     28     28   
14   7     7     24     19   
15   9     9     28     22   
16   8     8     28     29   
17   9     9     23     30   
18   9     10     28     43   
19   9     8     34     31   
20   10     8     31     29   
1 P0.8 10 8,8  P1.8 9  9.1 P0.8 34  29,6 P1.8 23  32,2 
2   8     8     30     33   
3   7     10     24     45   
4   8     8     33     38   
5   9     8     24     34   
6   10     9     32     30   
7   8     10     35     33   
8   9     8     38     28   
9   10     8     28     23   
10   10     10     28     41   
11   7     10     31     43   
12   8     9     25     24   
13   7     9     27     26   
14   9     10     29     44   
15   9     9     21     27   
16   8     10     25     31   
17   10     9     28     27   
18   10     10     31     31   
19   10     8     41     29   
20   9     10     28     34   
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Appendix 4. Results of Data Analysis of Spermatogenesis  

 

Case Processing Summary 

Group 
Cases 

Valid Missing Total 
N Percent N Percent N Percent 

P0=Control Group 8 100.0% 0 0.0% 8 100.0% 
P1=Treatment Group 8 100.0% 0 0.0% 8 100.0% 

 
 

Descriptives 

Group Statistic Std. Error 

P0=Control 
Group 

Mean 8.6938 08986 

95% Confidence Interval for Mean 
Lower Bound 8.4813  

Upper Bound 8.9062  

5% Trimmed Mean 8.6986  

Median 8.7250  

Variance .065  

Std. Deviation .25416  

Minimum 8.20  

Maximum 9.10  

Range .90  

Interquartile Range .20  

Skewness -.608 .752 

Kurtosis 2.256 1.481 

P1=Treatment 
Group 

Mean 8.5938 .08315 

95% Confidence Interval for Mean 
Lower Bound 8.3971  

Upper Bound 8.7904  

5% Trimmed Mean 8.5819  

Median 8.5750  

Variance .055  

Std. Deviation .23519  

Minimum 8.30  

Maximum 9.10  

Range .80  

Interquartile Range .20  

Skewness 1.422 .752 

Kurtosis 3.455 1.481 
 
 

Tests of Normality 

Group Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 

P0=Control Group .231 8 .200* .922 8 .446 
P1=Treatment Group .280 8 .064 .853 8 .102 

*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
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Kruskal-Wallis Test 
 

Ranks 

 Group N Mean Rank 

Spermatogenesis 

P0=Control Group 8 10.19 

P1=Treatment Group 8 6.81 

Total 16  
 

 
Test Statisticsa,b 

 Spermatogenesis 

Chi-Square 2.049 

df 1 

Asymp. Sig. .152 

 
a  Kruskal Wallis Test 

b  Grouping Variable: Group 
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Appendix 5. Results of Data Analysis of Sertoli Cells Number 

 

Case Processing Summary 

Group Cases 
Valid Missing Total 

N Percent N Percent N Percent 

P0=Control Group 8 100.0% 0 0.0% 8 100.0% 
P1=Treatment Group 8 100.0% 0 0.0% 8 100.0% 

 
Descriptives 

 Statistic Std. Error 

P0=Control Group 

Mean 29.1063 .49294 

95% Confidence Interval for 
Mean 

Lower Bound 27.9406  
Upper Bound 30.2719  

5% Trimmed Mean 29.1319  
Median 29.3500  
Variance 1.944  
Std. Deviation 1.39423  
Minimum 26.75  
Maximum 31.00  
Range 4.25  
Interquartile Range 2.25  
Skewness -.378 .752 
Kurtosis -.380 1.481 

P1=Treatment Group 

Mean 31.1938 .32616 

95% Confidence Interval for 
Mean 

Lower Bound 30.4225  
Upper Bound 31.9650  

5% Trimmed Mean 31.2181  
Median 31.1000  
Variance .851  
Std. Deviation .92251  
Minimum 29.50  
Maximum 32.45  
Range 2.95  
Interquartile Range 1.23  
Skewness -.470 .752 
Kurtosis .690 1.481 
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Tests of Normality 

Group Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
P0=Control Group .138 8 .200* .975 8 .935 
P1=Treatment Group .210 8 .200* .945 8 .663 

 
 

Test of Homogeneity of Variances 
Sertoli_cells 

Levene Statistic df1 df2 Sig. 

1.379 1 14 .260 

 
 

Oneway 
ANOVA 

Sertoli_cells 
 Sum of Squares df Mean Square F Sig. 

Between Groups 17.431 1 17.431 12.473 .003 

Within Groups 
19.564 14 1.397   

Total 
36.995 15    

 

 

*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
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Appendix 6. Documentation of Research 

 

 

 

 

 

 

 

Rabbit were placed in each cage 

 

 

 

 

 

 

 

 

 

 

 

 

L-Arginine 500 
Combination of anesthetic drugs   
 

The process of collecting testis Testes stored in 10% formalin 
solution 
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