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Abstract: In the present study the growth and reproductive organ structural differences in cocks fed a diet containing 1% red hot
pepper (10 g/kg diet) from the first day of age were investigated. In cocks fed the experimental diet body weight gain decreased;
testes weight, length, width and wall thickness of the tubuli seminiferi convoluti increased; and the completion of spermatogenic cell
serial formation took place earlier compared to the control group.
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Horozlarda Ac› K›rm›z› Biberli Rasyonla Beslemenin Reproduktif Sistem Organlar›
Üzerine Etkisinin Histolojik Yönden ‹ncelenmesi 

Özet: Sunulan bu çal›flmada, yemlerine % 1 (10 g/kg) ac› k›rm›z› biber ilave edilerek 1 günlük yafltan itibaren beslenen horozlarda
büyüme ve reproduktif organlarda yap›sal farkl›l›klar incelendi. Deney grubunda kilo alman›n azald›¤›, testislerde a¤›rl›k, en, boy ve
tubulus seminiferus kontortus duvar kal›nl›¤› ölçülerinin artt›¤›, spermatogenik hücre serisinin kontrol grubuna göre daha erken
tamamland›¤› görüldü.

Anahtar Sözcükler: Ac› k›rm›z› biber, horoz, reproduktif organlar

Introduction

Red hot pepper is a spice consumed as condiment with
food, mostly in the south Anatolian region of Turkey. Red
hot pepper is the ripened fruit of pepper plant. It is a
member of the family Solanecea and its Latin name is
Capsicum annuum. It consists of 6%-7% glucose,
0.12%-35% carotenoids, nicotinic acid, iron,
phosphorus, calcium, protein, water, and vitamins A, C
and E. The active material capsaicin (C18H27No3),
causing the hotness, is an odourless white alkaloid soluble
in hot water, ethyl and methyl alcohols and acetone (1).

Information about red hot pepper is available from
ancient sources. Mayans and Aztecs used it for toothache
and for treatment of some diseases. It was reported that
2 drops of red hot pepper extract cured toothache and
sore throat (2). Capsaicin is an effective topical analgesic
for arthritis pain. Capsaicin creams are sold at health and

drug stores in the USA, Colombia, Mexico, Australia and
Israel. In Turkey, red hot pepper is also used by layer and
broiler chicken producers for various purposes, such as
for darkening the colour of the yolk, and for sharpening
the chick’s appetite, which in turn causes weight gain or
increases the rate of laying.

Widespread cell infiltration and necroses were
observed in the livers of mice whose drinking water was
supplemented with red hot pepper (3). Vardar et al. (3)
pointed out that when small doses were used at intervals
the toxic effects might decrease. Oktay and Olgun (4) fed
adult hens by adding 0.4% red hot pepper to their diet.
They observed that the colour of the yolk got darker but
the productivity of the eggs, feeding behaviour and
productivity of incubation were not affected. Vardar (5)
stated that red hot pepper caused acute destruction in
relation to an increased dose in the livers and kidneys of
mice.
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Capsaicin has been used in many studies. In these
studies, the experiment group animals have generally
been adults and doses of the capsaicin have varied. Adult
hens fed red hot pepper added to their diet had darker
egg yolks, and the laying rate was 80.5% in the
experiment group whereas it was 79.3% in the control
group (6). Furuse et al. (7) reported that there was no
difference in the quantity of abdominal fat content among
adult laying hens fed with red hot pepper added to their
diet while the egg performance increased 3%. Özer et al.
(8) stated that follicular development in the ovaria of
laying hens fed red hot pepper added to their diet (1%)
was faster and laying started 11 days before it did in the
control group. Traurig et al. (9) reported that capsaicin-
treated rats in the postnatal period had retarded body
development. Nopanitaya (10) stated that rats’ body
growth was retarded when they were fed a diet
containing capsaicin. Escott and Brain (11) stated that
rats that received local applications of capsaicin on the
skin had increased blood flow on their body surface.

The present study aimed to examine whether a diet
containing red hot pepper in low doses would cause any
development differences in the reproductive system
organs of cocks from 1 day of age to 5 months of age.

Materials and Methods

This research started with 200 one-day-old Isobrown
male chicks and lasted for 5 months (between February
and June). One hundred chicks, which formed the control
group, were fed a ration prepared according to the chick
development diet (Table 1). The other 100 chicks, which
formed the experiment group, were fed the same ratio,
to which 1% red hot pepper (powder) grown in the
Kahramanmarafl region was added. Both groups were
kept in the same environmental conditions. 

The study was carried out over 5 months. At the end
of each month, 10 chicks from both control and
experiment groups were chosen at random to determine
their body weight gains. Then they were sacrificed under
deep anaesthesia and their testes and epididymides were
removed and weighed. The lengths and widths of testes
were measured. For histological examinations, tissue
pieces taken from testes randomly were separately fixed
in tamponated formalin, Bouin’s, or ca-formalin
solutions. Then 5-µm thick sections obtained from the
paraffin-embedded tissue pieces were stained with the

triple stain method of Crossmonn’s modification (12).
The Periodic Acid Schiff (PAS) stain method (13) was
used to determine the glycogen and glycoprotein
contents, and the Oil-Red-O method (14) to determine
lipid accumulation. During the experiment, the wall
thickness of the tubuli seminiferi convoluti of the control
and experiment group testes was measured with the help
of an ocular graticule (µm) in 20 samples at the end of
each month. The data obtained from the measures and
weights were determined histometrically and compared
using Student’s t-test (15).

Results

At the end of the first month of the study, 10 chicks
from both the control and experiment group were chosen
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Table 1. Composition and nutrients content of chick development diet.

INGREDIENTS AND COMPOSITION %

Yellow corn 59.50

Soybean meal (44%) 9.60

Sunflower meal 13.40

Fish  meal 0.80

Meat-bone meal 2.50

Full fat soybean 4.70

Limestone 8.40

Dicalcium phosphate 0.40

Salt 0.26

Mineral Premix  1 0.10

Vitamin Premix  2 0.25

Methionine 0.04

ANALYSED VALUES %

Dry matter 88

Crude ash 13

Crude protein 15

Ether extract 3.30

Crude fibre 6.2

Mineral premix provided the following per kilogram of diet 1: Mn:

80,000 mg, Fe: 35,000 mg, Zn: 50,000 mg, Cu; 5000 mg, I: 2000

mg, Co: 400 mg, Se: 150 mg.

Vitamin premix provided the following per 2.5 kilograms of diet 2: Vit

A: 1,2000,000 IU, Vit D3: 2,000,000 IU, Vit E: 30,000 mg, Vit K3:

3000 mg, Vit B1: 3000 mg, Vit B2: 6000 mg, Vit B6: 5000 mg, Vit

B12: 15 mg, Niacin: 25,000 mg, Biotin: 40 mg, Carotenoid: 8000 mg,

Folic acid: 1000 mg, Choline chloride: 300,000 mg, Vit C: 50,000 mg.



randomly to determine average body weights, and testes
weights, lengths and widths (Table 2). Some of the
interstitial cells (Leydig cells) had unstainable vacuoles in
the space between seminiferous tubules. It was observed
that the spermatogenic cells formed a layer of 1-2 cell
lines and between these cells there were Sertoli cells in
the seminiferous tubules wall. The average width of this
layer was shown (Table 2). Spermatogonia were in the
majority in this layer of control group testes (Figure 1),
whereas primary spermatocytes with large and
euchromatic nuclei were seen between and above the
spermatogonia in the experiment group (Figure 2). A
light positive reaction was observed in some interstitial

cells stained with the Oil-Red-O method in the control
group. In contrast, a positive reaction was more
commonly diffused and widespread in the experiment
group than in the control group. A positive reaction with
PAS staining was observed only in the connective tissue
surrounding the seminiferous tubules of both control and
experiment group testes. 

At the end of the second month of the study, body
weights and testes measures of both the control and
experiment groups were not statistically different, with
the exception of the seminiferous epithelial thickness
(Table 2). Interstitial spaces between the seminiferous
tubules were smaller compared to those in the first
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Table 2.  Morphological values between control and experiment group cocks from 1 month to 5 months of age. Results expressed as mean ± SE. 

1st month 2th month 3th month 4th month 5th month 

control experiment control experiment control experiment control experiment control experiment

n x ± Sx x ± Sx x ± Sx x ± Sx x ± Sx x ± Sx x ± Sx x ± Sx x ± Sx x ± Sx

Body weight (g) 10 210 ± 2.91 210 ± 2.24 751.2 ± 4.77 769 ± 16.7 1311 ± 28.21 1273 ± 30.04 1573 ± 35.01 1468 ± 17.31 1700 ± 27.9 1589 ± 16.85
* **

Testis weight (g) 10 0.05 ± 0.004 0.044 ± 0.005 0.22 ± 0.015 0.23 ± 0.018 2.93 ± 0.64 2.66 ± 0.84 8.10 ± 0.64 9.25 ± 0.66 9.61 ± 0.28 12.37 ± 0.69
*

Testis length (g) 10 7.1 ± 0.23 7.2 ± 0.32 12.10 ± 0.43 11.2 ± 0.24 24.40 ± 2.6 25.40 ± 2.1 37.6 ± 1.21 39.1 ± 0.77 40.70 ± 0.54 44.9 ± 1.52
*

Testis width (mm) 10 3.1 ± 0.23 2.6 ± 0.16 4.80 ± 0.20 5.30 ± 0.33 12.50 ± 1.67 12.90 ± 1.31 19.7 ± 0.58 21.2 ± 0.55 21.4 ± 0.34 24 ± 0.73
*

Semi. Canal 10 16.28 ± 1.12 19.86 ± 0.62 21.52 ± 0.61 22.9 ± 0.19 41.13 ± 3.41 50.57 ± 5.09 57.8  ± 1.27 62.56 ± 1.89 57.9 ± 0.59 70.74 ± 4.38
epit.  thickness * * ***
(µ)

Differences between months and control and experiment groups within each month are statistically significant (*P < 0.05, **P < 0.01, ***P < 0.001).

Figure 1. Sertoli cells (s), spermatogonia (st), at the end of the first month in the control
group. X800



month in the control group testes. In these spaces,
acidophilic cells were seen together with numerous
unstained cells. The wall of the seminiferous tubules
contains 2 spermatogenic cell lines. In the first line, there
were spermatogonia and Sertoli cells.  In the second line,
there were primary spermatocytes located between
spermatogonia and the upper line. Reduction of the
interstitial space and numerous unstained cells were
observed in the experiment group. Reactive lipoid cells
and unreactive vacuolar cells were seen in the interstitial
space of the control group testes stained with the Oil-
Red-O method, whereas there were numerous reactive
lipoid cells and unreactive vacuolar cells in the interstitial
space of experiment group testes stained with the Oil-
Red-O method.  The data obtained by PAS staining were
similar to those in the first month in control and
experiment groups testes. 

At the end of the third month of the study, body
weights and testes measures of both control and
experiment groups did not differ significantly (Table 2).
Primary spermatocytes 2 or 3 cell lines were seen in the
upper part of the spermatogonia on the wall of the
seminiferous tubules in the control group testes. At this
stage, Sertoli cells were easily distinguished with their
euchromatic and oval nucleus (Figure 3). Primary,
secondary spermatocytes and spermatids 2 or 3 cell lines
near the lumen were observed in the seminiferous tubule

wall of the experiment group testes. A few spermatozoa
in the seminiferous tubule lumen were seen. At this stage,
Sertoli cells became known with spermatids at the
maturation phase in their cytoplasm (Figure 4). Reactive
lipoid cells were dense at the corner of neighbouring
seminiferous tubules stained with the Oil-Red-O method
in the control group testes.  A few large unreactive
vacuolar cells were located between lipoid cells. A strong
and widespread positive reaction stained with the Oil-
Red-O method was seen in the lipoid cells surrounding the
seminiferous tubules of testes in the experiment group.
At this stage, residual bodies and spermatids in the last
period of the maturation phase in epididymal canal
lumens of the control group testes were seen (Figure 5),
whereas numerous mature spermatozoa were seen in the
lumens of the epididymis in the experiment group testes
(Figure 6).

At the end of the fourth month of the study, body
weights and testes measures of control and experiment
group cocks were not significantly different except for
the differences in body weight gain and seminiferous
tubules epithelial thickness (Table 2). Decreased numbers
of interstitial cells (Leydig cells) were seen in the
interstitial space in both control and experiment group
testes. It was observed that the differentiation of the
spermatocytogenic cell cycle had been completed in the
wall of the seminiferous tubules in the control group
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Figure 2.  Sertoli cells (s), spermatogonia (st) and primary spermatocyte (p) at the end of the
first month in the experiment group. X800



testes. At this stage Sertoli cells became known with
spermatids in their cytoplasm near the lumen at the
maturation phase in the wall of the seminiferous tubules
(Figure 7). In the experiment group spermatocytogenic
cell differentiation was completed and production of
spermatozoa continued in the tubuli seminiferi convoluti
of testes. It was observed that secondary spermatocytes

and spermatids formed 4 or 5 cell lines near the lumen of
seminiferous tubules in the experiment group testes. At
this stage Sertoli cell cytoplasm was full of spermatids
from the basal part to the lumen of the seminiferous
tubules (Figure 8). It was seen that the positive reaction
stained with the Oil-Red-O method was slight in the
interstitial tissue of both the control and experiment
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Figure 3. Primary spermatocytes (p), secondary spermatocytes (s) at the end of the third
month in the control group. X1000 

Figure 4. Primary spermatocytes (p), secondary spermatocytes (s), spermatids (sd) and
spermatozoa (sz) at the end of the third month in the experiment group. X800



group testes. The ductus epididiymises had similar
structural aspects in the control and experiment group
testes.

At the end of the fifth month of the study, body
weights and testes measures of both control and
experiment group cocks were significantly different

(Table 2). The number of interstitial cells (Leydig cells) in
both the control and experiment group testes decreased.
Spermatocytogenic cell cycles were completed and the
production of spermatozoa continued in the control
group testes. Spermatids were seen in the apical part of
the Sertoli cells’ cytoplasm. Residual bodies, spermatozoa
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Figure 6. Lumen of the epididymal canal (L), spermatozoa (sz) and phagocytosed
spermatozoa (arrow) at the end of the third month in the experiment group. X400

Figure 5. Lumen of the epididymal canal (L), residual body (R), spermatids (sd) and
phagocytosed spermatozoa (arrow) at the end of the third month in the control
group. X400



and degenerated cells were seen in the lumen of the
seminiferous tubules. The production of spermatozoa
continued in the experiment group testes. The population
of cells in the wall of the seminiferous tubules varied in
the control group testes. In this cell layer, secondary

spermatocytes and spermatids dominated. Sertoli cell
cytoplasm was full of spermatozoa. Spermatids, residual
bodies, spermatozoa and degenerated cells were located
in the lumen of the seminiferous tubules. The positive
reaction stained with the Oil-Red-O method was slight in
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Figure 7. Primary spermatocytes (p), secondary spermatocytes (s), spermatids (sd) and
spermatozoa (sz) in the wall of the seminiferous tubules at the end of the fourth
month in the control group. X800

Figure 8. Primary spermatocytes (p), secondary spermatocytes (s), spermatids (sd) and
spermatozoa (sz) in the wall of the seminiferous tubules at the end of the fourth
month in the experiment group. X800



the interstitial cells of both the control and experiment
group testes. A positive reaction stained with PAS was
observed only in the connective tissue surrounding the
seminiferous tubules of both control and experiment
group testes. The ductus epididymis had similar structural
aspects in control and experiment group testes.

Discussion

In the present study, the increase in body weight was
high except in the second month in the control group
chickens. The findings were in agreement with the results
reported by some researchers (3,8,11,16-20). These
researchers pointed out that capsaicin affected lipid
metabolism negatively and slowed down body growth
gain.

Some data such as weight, length and width of testes
showed an increase in the experiment group testes. In a
histological textbook (18) it was reported that the length
of the adult cock testes was 1.5-4.5 cm and width was
0.7-1.7 cm. Our findings obtained from the fifth month
of this study showed that the average lengths of the
testes were similar and the average testes widths were
greater than those in the textbook. 

In some histological textbooks (17,18) researchers
stated that there was areolar connective tissue between
the tubuli seminiferi of testes and this tissue contained
cell communities. These cell communities contained
Leydig cells, peritubular cells, blood vessels, lymphatics
and nerves. The tubuli seminiferi convoluti was
surrounded by a thin connective tissue layer. In the
present study, the testes of the control and experiment
group cocks showed similar structural aspects to the
results in the textbooks. 

Interstitial tissue is limited in mature testes. Large
numbers of melonoblasts may also be located in this
tissue in some avian species. Interstitial cells (Leydig
cells), which are functional cells of this tissue, are

scattered between the tubuli seminiferi convoluti either
individually or in small groups (17,18). Leydig cells are
divided into 2 types: lipoid cells and secretory cells. Lipoid
cells are Sudan-positive and give a positive reaction to
cholesterol tests. Secretory cells, characterised by the
presence of numerous mitochondria, have 2 basic types,
which are divided into 2 subtypes: type A without
vacuoles and type B with a single and large vacuole. In the
mature male testes the relative proportions of these cell
types are as follows: lipoid cells type A approximately
20%, secretory cells type B approximately 30%. The
source of male hormone (testosterone) is considered to
be the secretory cells (18). Lipoid cells undergo seasonal
differences. Lipoid cells, which are full of cholesterol in
the autumn, discharge lipoid materials and become
fuchsinophilic in the spring (17). Aire (16) states that, in
some avian species (such as the cock, duck, and Japanese
quail) that have inactive gonad aspects, Leydig cells are
full of lipid droplets of heterogeneous bodies and
lysosomes; thus they resemble the degenerated cells. The
present study was carried out between February and
June. Leydig cells in the interstitial tissue were seen as
reaction positive cell type and negative cell type stained
with the Oil-Red-O method in control and experiment
group testes. Reaction positive lipoid cells were numerous
at the end of the third month (April). At the end of the
fifth month, when the fertilisation performance was
supposed to be at the highest level, the number of lipoid
cells decreased and therefore the number of vacuolated
cells increased. These results showed that the production
of testosterone hormone began at end of the third
month. Cockerels were ready for fertilisation at the
fourth and fifth months of the experiment, as a result of
the decreased number of lipoid cells and the increased
number of vacuolated cells in their testes.

In conclusion, red hot pepper added to the cock diet
in low doses during the developing period (5 months)
could decrease body weight gain, but it could stimulate
the development of the reproductive organs.
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