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Studies on the Post-hatching Development of Sertoli and Leydig Cells
in the Testis of Korean Native Chickens

H J. Tee', B. G. Jang’, C. H. Choi’, Y. J. Park', H H. Yang' and L S. Kim"'
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ABSTRACT Morphometric changes in testicular Sertoli and Leydig cells from hatching to adulthood were studied using
Korean native chickens of 1, 2, 4, 6, 8, 10, 12, 14, 16, 18, 21, 24, 28, 32, 44, 52 and 64 weeks (n=13 chickens per group)
of age. The objective of this study was to understand the developmental phase of the Sertoli and Leydig cells with age. Testis
of chickens was fixed by whole body perfusion using a fixative containing 2.5% glutaraldehyde in cacodylate buffer, processed
and embedded in Epon-araldite. Using 1 pm sections stained with methylene blue-azure II, qualitative and quantitative
(stereological) morphological studies were performed. The average volume of a testis of 1 week old Korean native chickens
was determined as 0.148 cm’ and the parameter increased linearly from 1 week to 21 weeks days (28.86 cm3), and did not
change from 21 weeks to 64 weeks. The volume density of the seminiferous tubules increased with age from 32.6% at week
1 to 92.89% at week 64. The volume density of the interstitium represents 67.4% of the testicular parenchyma at week 1.
This proportion progressively diminished during development to reach a value of 7.11% at week 64. The volume density of
the Leydig cells decreased almost linearly from 1 week (4.9%) to 14 weeks (1.7%) and remained unchanged thereafter. In
contrast, the Sertoli cells occupied a volume density of 3.4% at week 1, increased progressively up to 18 weeks of age
(10.79%) and remained unchanged thereafter. The absolute volume of the Leydig and Sertoli cells per testis increased
significantly from week 1 to week 21 but did not change significantly from week 24 to week 64. The number of Leydig
cells per testis increased almost linearly from 1 week to 21 weeks, remained high and unchanged with advancing age. The
number of Sertoli cells per testis increased gradually with age from 1 week to 14 weeks and remained unchanged thereafter.
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Table 1. The nutrient composition of the feed by rearing stage

in Korean native chickens

Nutrients  Starter Grower Developer Layer

0~6weeks 7~14weeks 15~18weeks over 19 weeks

CP(%) 18.0 more 15.0 more 13.0 more 15.0 more
ME(led’kg) 2,900 2,800 2,700 2,700
Ca(%) 0.9 0.8 0.8 3.25
P(%) 0.4 0.35 0.3 0.25
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28} 1L sucroseE AMg-5hed 2-9b¥(flotation method) ©.
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EATHR S8 = n8FA/3H]F). 22 B2 A7
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Mot i o fo Hn:

238t 1 pm% ZEFA H(semi-thin section)= A28l 1%
methylene blue-azure 12 Q4 3}11, canada balsamC 2 B-3)
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DMRBE, Germany)ollx #2-&}3it.

5. e HE(Morphometry)

1) 28 X|X|M=et ZHIMEe| 88 x|HUT (Volume
Density; Volume per Unit Volume)

Point Counting(Kim et al., 2002; Weibel, 1969)3 S &, 121
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Viv% of a component
Number of points on the component

= %100
Total number of points on the testis tissue

2) 1 X|X|MZet ZHEMEZz o] M8 (Absolute
Volume)

ojn] TR &7 AU E(volume density)s} 13 &H
(fresh testis volume)-2 o] 8-l A1 A t}]-8-7] (absolute volume)g
then ge A M TohtkKim et al, 2002
MendisHandagama et al., 1987)

Absolute volume of testicular component =

Volume density of the component x Fresh testis volume
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Total number = Numerical density x Fresh testis volume

6. SAEA
B AN ojzl Abmd et BAIEA F2]4-2 SAS /
package®] General Linear Model(GLM) Procedure(SAS Ver.

6.12, SAS Institute, 1998)2 ANOVAZ EAH 2] & $olA
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Table 2. Changes in body weight (g) and testis weight (g) in
post-hatching Korean native chickens from 1 to 64
week (mean + SEM)

Parameter

Weeks Body weight Testis weight

(n=13/group) (n=13/group)
1 325+ 1.9° 0.02+0.001°
2 953+ 5.7° 0.03£0.001°
4 252+ 1.8° 0.1£0.01°
6 452+16.6° 0.12+0.01°
8 666+22.9° 0.230.03¢
10 1106+31.8° 0.57+0.09°
12 1215+41.2° 202046
14 1470+75.1 3.51£0.76
16 1653+38.7% 8.7120.75"
18 17724538 12.8+0.57
21 1798+52" 28.9+1.65
24 1994+71.5" 25.1£1.83
28 2601£91.9' 30.142.5
32 2660+55.3' 276829
44 2467+36.9' 27.2+1.56
52 2278+43.5' 273423
64 2368+72.9' 34.2+1.34

In each column, values with different superscripts are significantly
different (p < 0.05).
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Volume density of the seminiferous tubules(v: v35)

Agein weeks

Fig. 1. Volume density (v:v %) of the seminiferous tubule in
post-hatching chickens from the 1 to 64 weeks of age
(mean = SEM). Different letters indicate statistically

significant difference (p < 0.05) among the age groups.

2

Volume density of the interstitium (v:v%o)

Fig. 2. Volume density (v:v %) of the interstitium in post-hatching
chickens from the 1 to 64 weeks of age (mean + SEM).
Different letters indicate statistically significant difference

(p < 0.05) among the age groups.
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Fig. 3. Volume density (%) of the Leydig cells in post-hatching

Fig. 5. Total number (106/testis) of the Leydig cells in post-

chickens from the 1 to 64 weeks of age (mean + SEM).
Different letters indicate statistically significant difference

hatching chickens from the 1 to 64 weeks of age (mean

+ SEM). Different letters indicate statistically significant

difference (p < 0.05) among the age groups.

(p < 0.05) among the age groups.
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Fig. 6. Volume density (%) of the Sertoli cells in post-hatching

Fig. 4. Absolute volume of the Leydig cells in post-hatching

chickens from the 1 to 64 weeks of age (mean + SEM).
Different letters indicate statistically significant difference

chickens from the 1 to 64 weeks of age (mean + SEM).
Different letters indicate statistically significant difference

(p < 0.05) among the age groups.

(p < 0.05) among the age groups.
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Fig. 7. Absolute volume (mm’) of the Sertoli cells in
post-hatching chickens from the 1 to 64 weeks of
age (mean = SEM). Different letters indicate statis-
tically significant difference (p < 0.05) among the
age groups.
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Fig. 8. Total number of (106/ testis) of the Sertoli cells in post-
hatching chickens from the 1 to 64 weeks of age (mean
+ SEM). Different letters indicate statistically significant
difference (p < 0.05) among the age groups.
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