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Abstract 

The prostate gland considers the most important gland among rabbits' accessory genital glands 

and secretes many factors essential for sperm function. This study aims to show the impact of 

Maca as an antioxidant on the prostate gland's histomorphology and its capacity to reduce the 

effects of oxidative stress. Twenty-four healthy New Zealand white male rabbits, 6-8 months 

divided into 4 groups.1st group (control group), 2nd group (Maca), 3rd group (H2O2), 4
th group 

(Maca+ H2O2). To evaluate these effects, we used histomorphometrical studies. In control and 

Maca groups, acini were lined by simple columnar epithelium and showed normal interstitium. 

However, in H2O2 treated rabbits, we observed cuboidal epithelium and epithelium height 

decreased significantly compared to other groups, and interstitium showed fibrosis. Also, in H2O2 

treated rabbits, we observed mild degenerative changes in the epithelial lining the acini, with 

karyolitic nucleus and vacuolated cytoplasm. In concern to acini length, we observed that the 

secretory units in Maca groups was overcrowd due to increasing acini length. However, in H2O2 

exposed rabbits the diameter of the glandular portion and the length of the acini decreased 

significantly compared to other groups. Moreover, in H2O2 treated rabbits we demonstrated other 

changes as congested and hyperemic blood vessels and muscular layer appeared disorganized and 

degenerated. In Maca+ H2O2 (H+M) treated rabbits the epithelium reverted to simple columnar 

and the secretory activity increased compared to H2O2 group. In conclusion, we can ensure the 

effect of Maca as an antioxidant and its ameliorative effect on oxidative stressed rabbits. 

Keywords: Acini, Fibrosis, H2O2, Maca, Prostate. 
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Introduction 
 

The rabbit urogenital system is a good 

model that enables testing of new drugs or 

implants that have potential to be used in 

human or veterinary medicine (Skonieczna 

et al., 2019). The accessory sex glands, 

which include the prostate, seminal 

vesicles, ampullae of vas deferens and 

bulbourethral glands, play an important role 

in the reproductive process (Chughtai et al., 

2005). The complex accessory sex glands 

secrete numerous substances found in the 

semen, including fructose, citric acid, 

glycerylphos-phorylcholine, and minerals 

(Holtz and Foote, 1978). Secretion of 

catalase is uniquely high in rabbit semen 

(Foote and Hare, 2000). The prostate gland 

is an exocrine gland found in almost all 

mammals. It secretes enzymes, amines, 

lipids and metal ions, essential for the 

normal function of the spermatozoa 

(Kindblom et al., 2003). The prostate in 

rabbits has a more intricate structure, as 

demonstrated by (Holtz and Foote, 1978). 

The gland is divided into four portions in 

this species of animal: proprostate, prostate, 

and 2 paraprostates. According to (Hafez, 

1995) prostate contribute to the greater part 

of the volume of ejaculate. Each part of the 

gland plays a specific role in reproduction 

(Dimitrov, 2010). Oxidative stress has a 

special focus of interest in the last years as 

they consider one of causes of male 

infertility. Oxidative stress occurs by the 

excessive production of reactive oxygen 

species (ROS) in the cells and when the 

competence of the antioxidant defense is 

exceeded by ROS generation (Aguiar et al., 

2008). Among a great variety of ROS, 

hydrogen peroxide (H2O2) plays a crucial 

role in male infertility (Barbouti et al., 

2002). Under normal conditions, an 

elaborate antioxidant defense system made 

up of enzymes including superoxide 

dismutase (SOD), catalase, and glutathione 

neutralizes the free radicals and reactive 

oxygen species (ROS) production in the 

cells (Ji, 1995; Akimoto et al., 2010). 

Therefore, balance is a perquisite between 

the ROS production and antioxidant 

scavenging activity in the male 

reproductive organs (Mehrotra et al., 2013). 

Recent studies have investigated that a 

variety of antioxidant chemicals, which are 

derived naturally from plant sources, can 

reduce the damage exerted by oxidative 

stress. Lepidium meyenii (family 

Brassicaceae), known as Maca, has been 

cultivated and traditionally consumed in the 

Central Andes of Peru to improve male and 

female reproductive efficiency in both 

humans and animals (Flores et al., 2003; 

Valerio and Gonzales, 2005). Maca is 

observed in several varieties and 

characterized by different colors of the 

hypocotyls; Red Maca, Yellow Maca and 

Black Maca (Gonzales et al., 2005). The 

histo-morphometrical investigation of the 

prostate gland in animals administrated 

Maca still unpopular. As a result, the 

objective of current study to determine how 

Maca affected the prostate gland employing 

several histological and histochemical 

stains as well as morphometric analyses. 

Additionally, we wanted to demonstrate the 

protective effects of Maca on animals under 

oxidative stress. 

Material and methods 

Ethical approval 

All precautions for using and/or 

dealing with laboratory animals were 

performed in consideration with the Ethics 

Committee of Assiut University.  

The current study was conducted at 

Experimental Farm of Poultry Production, 

Faculty of Agriculture, Assiut University, 

Assiut, Egypt. 

Experimental animals: 

Twenty-four healthy New Zealand 

rabbits were maintained with a commercial 

feed and at an appropriate temperature in 

accordance with the established guidelines for 

the care of laboratory animals. Four groups of 

rabbits were randomly selected, and each 
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group received one of the following 

treatments:  

First group: bucks were fed on the 

commercial basal ration and received tap 

water (control group). 

Second group: bucks received 1% 

hydrogen peroxide (H2O2) in tap water. 

The solution was freshly prepared daily to 

eliminate loss of efficacy due to 

degradation 

Third group: bucks were orally administered 

with a daily dose of 75 mg Maca/Kg body 

weight (BW) in capsulated form. 

Fourth group: bucks were administered 

orally with 75 mg Maca /Kg BW in 

capsulated form and were received 1% 

hydrogen peroxide (H2O2) in tap water.  

Sample Collection: 

Two months were spent on the 

experiment. The animals were sedated with a 

mixture of 35 mg/kg ketamine and 5 mg/kg 

xylazine. Then they were killed by heart 

puncture (Mokhtar et al., 2019). 

Histological analysis and histochemical 

staining: 

The prostate (anterior lobe or prostate 

part) was carefully dissected from other 

accessory glands. After being collected, the 

samples were quickly fixed in Bouin's 

solution for 18 to 22 hours. The fixed 

materials were dehydrated in ascending 

grades of ethyl alcohol, cleared in methyl 

benzoate, and embedded in paraffin wax. 

Transverse sections were obtained at 5–7 µm. 

After being deparaffinized in xylene, the 

sections were hydrated using ethanol in 

descending concentrations. The staining 

procedures were carried out in accordance 

with Bancroft and Steven's descriptions of 

the histology techniques (1996). On slices 

stained with Hematoxylin and Eosin 

(H&E), the general histological structure of 

the tissue could be seen. For the 

demonstration of the neutral and acidic 

mucopolysaccharides, respectively, 

periodic Acid Schiff (PAS) reaction with 

Alcian blue (AB) was used. Sections were 

also stained with Crossmon's trichrome to 

demonstrate the presence of muscle and 

collagenous fibers. 

Morphometric and statistical analysis: 

The morphometric studies were 

performed on the paraffin sections on the 

prostate gland. The measurements were 

applied in the different groups; control un-

treated groups (C), groups administrated 

Maca alone (M), groups administrated 1% 

H2O2 (H), and groups administrated both 

Maca and H2O2 (H+M). The following 

measurement for each animal (3 animals, 

10 sections representative for each group) 

were applied:  

• The acini length. 

• The diameter of glandular portion. 

• The height of prostate epithelium.  

Statistical analyses 

Data obtained for the morphometric 

data were analyzed using one-way analysis 

of variance (ANOVA) followed by Tukey 

post-hoc test. Values are presented as mean 

± standard deviation (SD). The data were 

summarized in Graph 7 using “GraphPad 

Software” (Version 6.05, International 

Scientific Community) to compare 

between different variables. Differences 

were considered significant as P < 0.05 (*) 

and P <0.01(**) and highly significant as P 

< 0.001 (***). 

Results 

Histomorphological findings 

The prostate gland is a compound 

tubulo-alveolar gland. It consisted of 

stroma and parenchyma. The stroma 

consisted of connective tissue capsule (c.t) 

and interstitium. The connective tissue 

capsule made up mainly of collagen fibers. 

The parenchyma was divided into lobules 
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by bands of connective tissue. The secretory 

end pieces of parenchyma consist of acini 

and ducts (Fig.1). In both the control and 

Maca groups, normal secretory cells and 

acini were observed (Fig. 1A, B). However, 

the secretory units and acini of the prostate 

gland degenerate to some extent in rabbits 

treated with H2O2 (Fig. 1C). Additionally, 

we showed that rabbits exposed to 

hydrogen peroxide and Maca (H+M) had 

normal architecture in the secretory unit and 

the glandular region of the prostate gland 

(Fig. 1D). The diameter of the glandular 

portion in the control and Maca groups was 

nearly similar (336±21, 327±20 

respectively) (Fig.2A). The length of the 

acini was comparable between the control 

and Maca groups (Fig.2B). However, in 

H2O2 exposed rabbits the diameter of the 

glandular portion and the length of the acini 

decreased significantly compared to other 

groups (Fig.2 A, B). In both the control and 

Maca groups, the epithelial height was 

approximately comparable (Fig.2C). The 

glandular epithelium of the acini was lined 

with simple columnar cylindrical 

epithelium with basally located nucleus and 

acidophilic cytoplasm in control and Maca 

groups (Fig. 3A, B). However, in rabbits 

exposed to H2O2, the lining epithelium had 

modest degenerative alterations as the 

cytoplasm became vacuolated with 

karyolitic nuclei. Additionally, the height of 

the epithelium drastically decreased, and 

the lining epithelium changed into cuboidal 

shape (Fig. 2C; Fig.3C). In H+M treated 

rabbits the epithelium reverted to simple 

columnar (Fig, 3D). There was little 

connective tissue and a thin layer of smooth 

muscle fibers surrounding the glandular 

portion in the control and Maca groups (Fig. 

4A, B; Fig. 5A, B). However, the muscular 

layer was disorganized and irregular in 

shape in the H2O2groups, and there was 

more fibrosis between the glandular portion 

(Fig, 4C; Fig. 5C). The muscle layer started 

to return to its original architecture and 

fibrosis levels decreased in the H+M group 

(Fig. 4D; Fig.5D). Apocrine secretions 

normally fill the prostate lumen in the 

control group when PAS & Hx staining is 

used to detect them (Fig, 6A). An increase 

in the amount of positive reactivity to the 

PAS & Hx stain with secretions is observed 

in rabbits treated with Maca (Fig, 6B). 

Although the secretion in H2O2 exposed 

rabbits was reduced compared to other 

groups and restricted to the apical border of 

the cells (Fig, 6C). However, there is a 

moderate reactivity to the secretion with 

PAS & Hx stain in rabbits that have been 

exposed to (H+M) (Fig, 6D). 

Fig 1. Photomicrographs of 

paraffin sections stained with 

Haematoxylin & Eosin showing 

the prostate gland. A) Control 

group B) Maca group C) H2O2 

group D) H+M. Figures are 

showing the prostate acini 

(asterisks). 
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Fig 2. Effect of different treatments; Control group (C) Maca group (M) H2O2 group (H) and 

H+M. on the prostate epithelum. A) diameter of glandular portion, B) acini length, C) height of 

prostate epithelium. The measurements are expressed as the mean± SE. ***p<0.001**p<0.01, *p<0.05. 

 
 
 
 

 

 

Fig 4. Photomicrographs of 

paraffin sections stained with 

Haematoxylin & Eosin showing 

the prostate gland. A, B) Control 

and Maca groups showing the simple 

columnar epithelium (black 

arrowheads), normal muscular layer 

(black astricks), acini length (Line 

tool). C) H2O2 group showing the 

degenrated cells with karyolytic 

nuculeus (black arrowheads), 

degenrated and disorganized 

muscular layer (red arrowheads), D) 

H+M group showing the simple 

columnar epithelium with apocrine 

secretion (black arrowheads), 

muscular layer begin to revert to 

normal (yellow arrowhrads).  

Fig 3. Photomicrographs of 

paraffin sections stained with 

Haematoxylin & Eosin showing 

the prostate gland. A) Control 

group showing the simple columnar 

epithelium (black arrow), apocrine 

secretion (black arrowheads), 

muscular layer (yellow astricks), B) 

Maca group showing the simple 

columnar epithelium (black arrow), 

apocrine secretion (black 

arrowheads), muscular layer (black 

Astricks), C) H2O2 group  showing 

the cuboidal epithelium (black 

arrowheads), degenrated cells with 

karyolytic nuculeus (black astricks), 

muscular layer (yellow arrowhrads), 

D) H+M group showing the simple 

columnar epithelium (black arrow), 

muscular layer (black arrowheads). 
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Changes in H2O2 group resulted from the 

oxidative stress: 

This study demonstrated macrobiotic 

changes in the lining epithelium of the 

prostate. Excessive accumulation of 

Corpora amylacea in the lumen of the 

gland was observed. The blood vessels 

become congested and hyperemic. The 

muscular layer become disorganized and 

degenerated (Fig. 7 A-D). 

Discussion 

The present study showed the 

histological changes in the normal rabbit 

prostate after exposing to the oxidative 

stress which ameliorated after 

administration of Maca. Epidemiological 

studies have found that consumption of 

cruciferous vegetables is associated with a 

reduced risk of prostate cancer (Kolonel et 

al., 2000).  The essential role of the 

prostate gland is the secretion of the fluid, 

which comprises almost half the volume of 

semen. This liquid is rich in citric acid and 

proteolytic enzymes therefore; it is an 

energy source for sperm and stimulates 

Fig 5. Photomicrographs of 

paraffin sections stained with 

Crossman's trichrome showing 

the prostate gland. A, B) Control 

and Maca groups showing the 

normal muscles and collagen 

fibers (black arrowheads), the 

secretory ganules in the epithelium 

lining the prostate (black 

arrow)and secrtion filling the 

lumen (astricks). C) H2O2 group  

showing the fibrosis (F), D) H+M 

group showing the intersitium 

have less degree of fibrosis 

(yellow arrow). 

Fig 6.  Photomicrographs of paraffin 

sections stained with PAS&HX 

showing the prostate gland. A) 

normal reaction of the luminal 

secretion to PAS stain in the control 

group (Zigzag arrow), B) increased 

reaction of the luminal secretion to 

PAS stain in Maca group (black 

arrow), C) No raction could be 

detected in the lumen with PAS 

stain in H2O2 group (Astricks). D) 

revert in positive reaction with PAS 

stain in (H+M) exposed rabbits 

(arrowhead). 
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their motility (Young et al., 2006). 

Therefore, we aimed in the current study to 

examine for the first time the in-vivo effect 

of antioxidant on the prostate gland and its 

role to ameliorate the effect of the 

oxidative stress. 

.
 

 
 

Our data reveled that in control and 

Maca groups, prostate glands consist of 

bands of connective tissue divided the 

parenchyma into lobules and the glandular 

portion was lined with a single cylindrical 

epithelium with oval basally located 

nuclei. This observation was in line with 

(Gabry, 2014). Moreover, Skonieczna et 

al., (2019) mentioned that prostate in adult 

prostate treated with zinc, vitamin E and 

vitamin C showed approximately similar 

results to those of control. We observed 

that the columnar epithelium with its apical 

part of the epithelial cells contained 

granular material, which was excreted into 

the lumen of the gland in an apocrine 

manner. Apocrine secretion involves the 

formation of a bleb-like protrusion of 

cytoplasm at the apical pole of the cell 

referred to as an apical bleb. Apical blebs 

have been described in various species, 

namely the rabbit prostate gland (Nicander 

et al., 1974), turkey efferent ducts, 

epididymis, and vas deferens (Hess et al., 

1976), rat prostate (Thompson et al., 

1978). 

Some common features are specific 

for the apocrine-synthesized proteins, 

transglutaminase and carbonic anhydrase 

(CAH) studied in the rat-coagulating gland 

(Wilhelm et al., 1997; Groos et al., 1998). 

The secreted proteins play a role in the 

regulation of human sperm function 

(Aumuller et al., 1997). However, 

androgen deprivation is rapidly followed 

by an almost complete loss of 

transglutaminase immunoreactivity in 

secretory cells and all blebs disappeared 

(Steinhoff et al., 1994). In Maca treated 

rabbits, we observed increase in secretory 

units and secretory activities appeared in 

increasing acini length and increased 

diameter of the glandular tissue, giving 

overcrowded appearance of gland, this 

might be due to increased testosterone 

secretion in this group (un-published data). 

In contrast, H2O2 treated rabbits, we 

demonstrated nearly empty gland from 

Fig 7. Photomicrographs of 

H2O2 treated rabbits stained 

with Haematoxylin & Eosin 

showing changes occurred 

in the prostate gland due to 

oxidative stress. A) 

degenrated cuboidal 

epithelium with karyoltic 

nuculeus, B) Excessive 

accumulation of Corpora 

amylacea in the lumen of 

the gland, C) blood vessels 

become congested and 

hyperemic, D) disorganized 

and degenerated muscular 

layer statical anaylsis in 

rabbit prostate gland.  
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secretory units which results in decreased 

secretory activity and acini length and this 

may be due to decreased testosterone 

secretion in oxidative stressed rabbits 

(Rovira-Llopis et al., 2017). 

In H2O2 group, we observed a 

significant decrease in the height of 

epithelium and decrease in the secretory 

activities of the cells. Degenerative and 

disorganized smooth muscle fibers as well 

as an increase in collagen fibers, both of 

which point to fibrosis were observed. This 

result was supported with (Alvarez et al., 

2004), who said that there is significant 

reduction in the height of epithelial cells 

was noted in the atrophic epithelium. In 

comparison to control prostates, Maca 

groups were found to have much more 

secretion in the gland's lumen. However, in 

H2O2 groups, the acini's epithelium shown 

degenerative alterations and the secretion 

reduced markedly.  So, this implies that the 

gland isn't functioning, which results in a 

lower secretory capability 

(Nepomnyashchikh, 2014). Rats given 

BPA at a dose of 100 g/kg showed 

identical deterioration of the muscle and 

blood vessel congestion as those in the 

H2O2 groups, and this alteration may lead 

to tissue damage (Hasanluyi et al., 2016). 

Our findings indicated a clear rise in 

corpora amaylacea in the H2O2 group, and 

we hypothesized that this phenomenon was 

caused by epithelial degeneration or that 

H2O2 exposure may have made the glands 

appear older (Marx et al., 1965). 

According to Andrews (1951), 25% of 

males between the ages of 20 and 40 have 

Corpora amylacea in their benign acini of 

the prostate.  

Conclusion 

In conclusion, the findings of this 

research show the significance of Maca as 

an antioxidant for male fertility. Maca also 

demonstrated a protective effect against 

H2O2 in rabbit prostate glands. 

Conflict of interest statement 

The authors declare that they have no 

conflict of interest. 

References 

Aguiar AS, Jr Tuon T, Soares FS, da Rocha 

LG,  Silveira PC, Pinho RA (2008). 

The effect of n-acetylcysteine and 

deferoxamine on exercise-induced 

oxidative damage in striatum and 

hippocampus of mice. Neurochem 

Res, 33:729-736. 

Akimoto AK, Miranda-Vilela AL, Alves 

PC, Pereira LC, Lordelo GS, Hiragi 

Cde O, da Silva IC, Grisolia CK, 

Klautau-Guimarães MN (2010). 

Evaluation of gene polymorphisms 

in exercise-induced oxidative stress 

and damage. Free Radic Res, 

44:322-331. 

Alvareza MS, G´omeza NN, Scardapanec 

L, Zirulnika F, Mart´ınezb D, 

Gim´eneza M (2004). 

Morphological changes and 

oxidative stress in rat prostate 

exposed to a non-carcinogenic dose 

of cadmium. 

Andrews GS (1951). The histology of the 

human fetal and prepubertal 

prostates. J Anat, 85: 44–54. 

Aumuller G, Renneber H, Schiemann PJ, 

Wilhelm, Seitz J, Konrad L, 

Wennemuth G (1997). The role of 

apocrine released proteins in the 

post-testicular Regulation of 

human sperm function Adv Exp 

Med Biol, 424: 193-219. 

Bancroft JD, Steven A (1996). Theory and 

Practice of Histological 

Techniques, 4th Ed. New York, 

Edinburgh, London, Madrid, 

Melbourne, San Francisco, Tokyo, 

Churchill Livingstone. 



Nabil et al., 2023                                                                                  SVU-IJVS, 6(1): 127-136 

135 

Barbouti A, Doulias PT, Nousis L (2002). 

DNA damage and apoptosis in 

hydrogen peroxide-exposed Jurkat 

cells: bolus addition versus 

continuous generation of H2O2.  

Free Radical Bio Med, 33: 691-

702. 

Chughtai B, Sawas A, O’malley RL, Naik 

RR, Ali Khan S, Pentyala S (2005). 

 A neglectted gland: a review of Cowper’s 

gland. International Journal of 

Andrology, 28: 74 – 77. 

Dimitrov RS (2010). Computed 

Tomography Imaging of the 

Prostate Gland in the Rabbit 

(Oryctolagus cuniculus). 

Veterinarski Arhiv, 80: 771-778. 

Flores HE, Walker TS, Guimaraes RL, 

Bsid HP, Vivanco JM (2003). 

Andean root and tuber crops. 

Underground rainbows. 

Hortiscience, 38: 161–167. 

Foote RH, Hare E (2000). High Catalase 

Content of Rabbit Semen Appears 

to Be Inherited. Journal of 

Andrology, 21: 664-668. 

Gabry MS, Abdel Kader DH, Moustafa M, 

Elenany AA (2014). Effect of some 

antioxidants on the prostate of adult 

and aged albino rats: a histological 

and immunohistochemical study. 

Journal of Applied Pharmaceutical 

Science, 4 (02): 017-026.   

Gonzales GF, Miranda S, Nieto J, et al 

(2005). Red maca (Lepidium 

meyenii) reduced prostate size in 

rats. Reprod Biol Endocrinol, 3(5) - 

1. 

Gross S, Wilhelm B, Renneberg H, Riva A, 

Reichelt R, Seitz J& Aumuller G 

(1999) Stimulaneous apocrine and 

merocrine secretion in the rat 

coagulating gland. cell and tissue 

research, 295:495-504 

Hafez ESE (1995). Reprodução animal. 

6th Edition, Manole, São Paulo. 

Hasanluyi EA, Khojasteh SMB, Nejhad 

DM (2016). Investigation of the 

Effects of Bisphenol A on the 

Histology and Ultrastructure of 

Prostate and Seminal Vesicle 

Glands in Rats. Thrita, 5(4): e -386. 

Hess RA, Thurston RJ, Biellier HV (1976). 

Morphology of the epididymal 

region and ductus deferens of the 

turkey (Meleagris gallopavo). J 

A_nat, 122(2): 241-52. 

Holtz W, Foote H (1978). Composition of 

Rabbit Semen and the Origin of 

Several Constituents. Biology of 

Reproduction, 18: 286-292. 

Ji LL (1995). Oxidative stress during 

exercise implication of antioxidant 

nutrients. Free Radic Biol Med, 18: 

1079-1086. 

Kindblom J, Dillner K, Sahlin L, 

Robertson F, Ormandy CJ, Törnell 

J, and Wennbo H (2003). Prostate 

hyperplasia in a transgenic mouse 

with prostate-specific expression of 

prolactin. Endocrinology  

 Kolonel LN, Hankin JH, Whittemore AS, 

Wu AH, Gallagher RP, Wilkens 

LR, John EM, Howe JG, Dreon 

DM, West DW, Paffenbarger RS 

(2000). Vegetables, fruit and 

prostate cancer, a multiethnic case-

control study. Cancer Epidemiol 

Biomarkers Prev. 

Marx AJ, Moskal JF, Gueft B (1965). 

Prostatic corpora amylacea. A 

study with the electron microscope 

and electron probe. Arch Pathol, 

80: 487–494. 



Nabil et al., 2023                                                                                  SVU-IJVS, 6(1): 127-136 

136 

Mehrotra A, Katiyar DK, Agarwal A, et al 

(2013). Role of total antioxidant 

capacity and lipid peroxidation in 

fertile and infertile men. Biomed 

Res, 24: 347-52. 

Mokhtar DM, Hussein MT, Hussein MM, 

Abd-Elhafez EA and Kamel G 

(2019).  New Insight into the 

Development of the Respiratory 

Acini in Rabbits: Morphological, 

Electron Microscopic Studies, and 

TUNEL Assay Microscopy and 

Microanalysis, 25: 769–785. 

Nepomnyashchikh LM, Lapiy GA, 

Nikityuk DB, Neimark AI, Kiptilov 

AV, and Molodykh OP (2014). 

Ultrastructural Analysis of the 

Prostate Gland under the Effect of 

Factors of Chemical Industry. 

Translated from Byulleten’ 

Eksperimental’noi Biologii i 

Meditsiny, 158(12): 798-803.  

Nicander L, Ploen L, Larsson M (1974). 

Specifie apoclineseeretion in the 

anterior lobe of the prostate gland 

of rabbits. CeU Tissue Res, 151(1): 

69-77. 

Skonieczna J, Jan p, Madej RB (2019). 

Accessory genital glands in the 

New Zealand White rabbit. a 

morphometrical and histological 

study. J Vet Res, 63: 251-257. 

Steinhoff M, Eicheler W, Holterhus PM, 

Rausch D, Aumuller SG (1994). 

Hormonnally induced changes in 

apocrine secretion of 

transglutaminase in the rat dorsal 

prostate and coagulating gland. Eur 

J Cell Biol, 65(1): 49-59. 

Valerio LG, Gonzales GF (2005). 

Toxicological aspects of the South 

American herbs Cat’s Claw 

(Uncaria tomentosa) and Maca 

(Lepidium meyenii) a critical 

synopsis. Toxicol Rev, 24: 11–35. 

Vásquez B, Del Sol M (2002). Complejo 

prostático en el conejo 

(Oryctolagus cuniculus). Revista 

Chilena de Anatomia, 2: 175-180.  

Wilhelm B, Keppler C, Hoftbauer G, 

Lottspeich F, Linder D, Meinhardt 

Aumuller G, Seitz J (1998). 

Cytoplasmic carbonic anhydrase II 

of rat coagulating gland is secreted 

via the apocrine export mode. J 

Histochem Cytochem, 46(4): 505-

11. 

Young B, Lowe JS, Stevens A, Heath JW, 

Deakin PJ (2006). Wheater’s 

functional histology. a text and 

colour atlas, 355–357. 

 


