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Vv% of a component
_ number of points on the component x 100
~ total number of points on the testis tissue
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1980, Mendis-Handagama 5 1987, Mendis-Handagma
¢} Ewing 1990, Kim % 2001, 2002)

Absolute volume of testicular component
=volume density of the component x fresh testis volume

3) 03 th2™ = MZo| Z=(numerical density;

Nv, defined as the number of cells per unit volume
of testis)

Floderus (1944) ¥}A 4] (Nv=Na/(T+D—-2h) x (1-S;)
< #4-3}e] numerica density S AAFsISI T o] FAe|
Al Na= =h91HA © ZF Alzde] fxp (H9HA=
48520.8um?), D= HF 3 A, Te 7 A9 1,
S; (total shrinkage=histologic correction factor):= & 12
fxAe] 14 A, 74 F 224 ¥ 3 p5%h
b Aekn Qs 9] gololn of: nE
o A Z A2 10% A =o]v} (Mori ¢} Christensen, 1980,
Wingz} Christensen 1982). <919 & 7F A zale] &
A} dle) 27| 24 mRAM 559F FEEA ¢
=2 AMeElsle] o AR 7] (image analyzer system, Leica
Q500MC, Germany)&- ©|-8-3te] SAskslvt g o 7
AE] % 42} (total number):= wH9] £4 o} A £
ool 7 gke] 848 Fahel T3hsirh (total number=
numerical density x fresh testis volume) (Mendis-Handa-
gama 5 1987, 1988, Mendis-Handagma<} Ewing 1990,
Kim 5 2001, 2002)

4) AMO|RIZZILY 2 MjZo| W 25 (average volume)

At AN 22 =233 7 Mz 744 (average
volume)2 £-4 34 = (volume density) S w984 o
A Z2] 4= (numerical density) 2 1}io] F3F9dck (Men-
dis-Handagama %5 1987, 1988, Mendis-Handagmas}
Ewing 1990, Kim & 2001, 2002).

Average cell volume
=volume density/numerical density of each cell type

5. M XA (sperm production)

A 224 ARk H3E)7] A 2tehe 10585
Q= 7ae HEaly TAS 243 F WA (unica
albuginea)g A7l 0.05% Triton X-100=} 0.25 M
thimerosal (Sigma Chemical Co., St. Louis, MO)e] &3+
g 50mL 0.9% AJ2]4] g4 4] homogenizerg o] &3}
of 287+ #A3AZ o (Amannz} Lambiase 1969; Am-
ann 1970). #A A w) =7] FEAA #H2] stage VI
~VINIQl AR ZE =2 ¢kar dolgleh (Amann
1969). AAFYPAI-2 o] & 0.2mL-E 4% trypan blue7}
9% 08mL Y2l 5ol Hdstel 10uLE B4
(hemocytometer) & AL--5}e] #stalv|siol ] A 5
3) 2Astelet. olelq oz dojal SHel M T
24 7 F AALE AAEIH. 19284 (daily
sperm production)2 &= Azl4S stage VI~ VIS I
AZ7)7ke] 34302 t}ro] T3k (Amann 1970).

6. =X M2te| =134 =A™ (average diameter of
seminiferous tubules)

FEA T 2732 U3l webA 10~207] U3
2] AA IS =35l image analyzer (Leica, Germany)<-
o g3te] ZHaee.

7. EAIME

2 AedA oAl Alzmell w3 FARH oS
SAS package®] General Linear Model (GLM) Procedure
(SAS Ver. 6.12, SAS Ingtitute, 1998)= ANOVA=Z &4
8] & 5-2]A4-2 Duncan’s multiple range testel] 2]3}od
st om P<005 ol3te] fo4& FAY ol
= gty

Apelel] 3] AL 4o HjebAlle] EAjsle Hel Ab
SAE), FLAAR F9ol Yk wgE

H
PZ, B} Y P9 e AW E 9



Fig. 1. Representative light micrographs showing the testis of rabbits at postnatal ages 1 (A), 14 (B), 35(C), 105 (D), 196 (E), and 252 (F)
days. All figures were of the same magnification ( x 1,000, methylene blue-azure |1 stain). ST, Seminiferous tubules; B, Blood vessel; Long
arrows, Leydig cells, Small arrows, mesenchymal cells; Large arrow heads, myoid cells, Small arrow heads, pericytes.
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Table 1. Changes in testis weight, sperm production, daily sperm production, and diameter of seminiferous tubules in the postnatal rabbits

from birth to 252 days of age (mean+ SEM)*

Days after birth (n=8/group)

Parameter

1 7 21 35 49 70 105 147 196 252

Testis volume (cm?) 0.0073 0.016 0.037 0.049 0.28 134 215 2.88 3.46 3.93

(0.004)* (0.002 (0.002° (0.001)¢ (0.01)° (0.03 (0.05° (02" (0.05)  (0.3)

Diameter of 34.7 475 615 64.7 133.2 158.1 192.5 224.7 227.4 254.2
seminiferoustubule(um)  (5.6) (5.3 (9.6)° (8.4)P (17.4° (164  (27.4)°  (225)° (374)° (19.4)°
. 45.3 120.3 167.1 366.2

1 6

Sperm production(x 10%  ND ND ND ND ND ND (7.4 (19.5)° (345)°  (58.4)
Daily sperm production ND ND ND ND ND ND 13.2 35.1 48.7 106.7

(x 108

(237 (54> (7.8°  (9.4)

*In each row, values with different superscripts are significantly different (P< 0.05).

ND: not detected.
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Table 2. VVolume density (v : v%) of testicular componentsin postnatal rabbits from birth to 252 days of age (mean+ SEM)*

Days after birth (n=8/group)

Parameter
1 7 21 35 49 70 105 147 196 252
Seminiterous tubdle 337 367 303 479 603 79.4 84.4 86.2 878 882
@77 (167 (32 (19" (23 (@' (08° (21° (32° (3¢
ersitium 66.3 633 60.7 521 3765 206 156 138 122 118
@77 (8% (51° @4 (24° (13 (12° (09 @n® @7
19 13 0.9 15 17 18 14 14 18 17
Blood vessel
00C Vessels 027  (02* (004° (O® (02° (01 (02® (02* (027 (027
Lymphatic spaces 45.1 423 306 334 24.1 119 9.7 75 5.9 46
phatic sp (27  (@8* (L7  (24° (L)' (04° (03¢ (02  (05°  (0.2°
156 14.8 166 14.3 8.9 37 15 16 12 13
Mesenchymal cell
esencrymal cetls L4  (06F  (12°* (L9 (08 (02°  (03° (03¢ (02° (0
. 05 0.4 03 0.2 0.2 03 03 0.4 0.4 05
Endoth |
ndothelial cells 006F (005 (003 (001)° (0.02° (003 (0.05% (0.07)® (0.04 (0.04)®
Pericvies 0.4 0.4 0.2 0.2 02 0.06 0.07 0.05 004 004
4 0047 (0057 (003° (004" (007 (00N (0.02° (0.02° (0.0° (0.0L)
. 29 41 29 1.9 17 11 0.9 06 05 11
Myoid cell
yoldcels ©02° (03* (01° (02° (01° (02 (01 (006° (0.03° (0.
P 0006 0001 0.2 06 11 18 21 23 24 26
(00001)° (0.0001)° (0.01° (0.03° (0.1)°  (03' (02 (01 (04 (0.2
*In each row, values with different superscripts are significantly different (P< 0.05)
Table 3. Absolute volume(mm?®) of testicular components in postnatal rabbits from birth to 252 days of age (mean+ SEM)*
Paramet Days after birth (n=8/group)
ameter
1 7 21 35 49 70 105 147 196 252
Seminiterous tubule 25 4.4 122 216 169 9846 1787 24308 31256 34663
0087 (03" (1° (23° (1L3° (257 (483° (396)" (695  (84.3)
ersitium 48 7.6 1882 235 1054 2554 3283 3802 4343 4637
02°  (L9° (30° (34"  (64° (133 (192° (109° (290 (26.7)"
01 0.2 03 0.7 47 24 203 38.4 627 649
Bl
0od vessals 0O0L° (0017 (0.02° (001° (02° (22¢ (35° (34  (54° (43
Lymphatic spaces 33 51 123 150 673 1472 1975 2126 2115 1820
% 02°  (02° (02° (L6F  (43° (109° (120¢ (167 (153 (124
11 18 5.2 6.4 250 453 325 4484 424 500
Mesenchymal cell
esencrymal cetls 0077 (009 (L6)°  (LL®  (45°  (36° (26"  (54°  (60° (44
. 0.04 0.05 0.09 0.09 05 35 55 102 135 181
Endoth |
ndothelial cells 0O0LF (0027 (0027 (003F (0.07° (02°  (03° (25° (L6 (22°
Pericvies 0.03 0.05 0.07 0.08 05 0.7 15 14 14 16
4 001 (001 (0027 (0O0LF (003° (0.02° (0.08° (0.04° (0.02° (0.03)°
Myoid cals 0.2 05 0.9 0.9 49 139 17.7 164 171 444
0047 (003® (0047 (01° (05° (LO°  (25°  (23° (19° (32°
P 00012 00043 0062 025 266 2244 443 6542 8579 1029
(00001)° (0.000)° (0.01° (001  (03° (L7  (30° (30" (24 (28

* In each row, values with different superscripts are significantly different (P < 0.05)

ol ZS) AR 12530] 0.006%¢]3| o} 49
I7A F24 DA Z7hshel T0d ol = 18% vt

RS o) & 25292 7}x] S o] TAE R okgrr)

(Table 2).
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Table 4. Total number (10° cells/testis) of different cellsin the interstitium of the testis in the postnatal rabbit from birth to 252 days of age

(mean+ SEM)*
Calt Days after birth (n=8/group)
e

yP 1 7 21 35 49 70 105 147 19 252
Mesenchvimal odls 17 21 53 7.6 124 156 203 243 353 402
y 0027 (03° (03" (L2° (@1I° (@4 @4 @) (32° (26F

Myoid cells 03 11 33 42 78 9.4 11.2 148 165 212
(0017  (0.09° (02° (02° (05°  (03° (O7® @18 @4 (L6

. 004 009 0.4 15 32 38 45 7.2 125 161
Endothelial cells 0O0LF (0027 (0027 (003°F (0.07° (02°  (0.3° (25° (L6 (22°
Pericvies 003 007 0.2 05 14 23 28 35 40 49
4 001 (0027 (002° (002° (02° (02° (0.0¢ (02¢ (03" (03"
Leydig cals 0002 0004 008 03 21 1336 233 %2 412 505
000" (000" (0.02° (0.1 (03° (7'  (30° (45" (65  (83)

*In each row, values with different superscripts are significantly different (P< 0.05)

ab }Hl}M uck FEAAFTH
Abol "z o] AL 193] z+7 25mm’d, 4.8
mmPe]gl o} deJo] F7|3tel wely o] X7} f9
A oAl Z7kste] 252986l 7tz 3466.3 mmd, 463.7
mmo] it 19 8ol Zhzhe] FxEo Hat A g2
3 0.1mmd), =27+ (3.3mmd), 7 A= (L.1mmd),
I )4 2 (0.04 mm®), #5941 = (0.03 mmd), =
SRGAZ (0.2mmd)elglor] e Frfel o
25293712 HAA wi= FAA F7FE R AlelA
A E A4 193] 0.0012mme|gjon] =]
o] Z7hgel wetA 94 Al (P<0.05) Z713ksi+t
(Table 3).
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FFNNEE 0.03x10°]glon o] & A fAke] W
3} AL T ERAEL] W3t Folet AT F
ZrdM e} Abe|AM 22| Sl 1d5e Z7F 1.7x
10°% 0.002x 10°¢]14l o FZtRMEE Foide] #F
HA ob= A3 o] ol vbHel Ale]AAEE A U4

100 —e— Mesenchymal cells
—e— Pericytes
80+ —a— Endothelial cells
—a— Myoid cells
N —x— Leydig cells
g, 60 eydig
o
(]
& 40
20+
ol . .

1 7 21 35 49 70 105 147 196 252

Ageindays

Fig. 2. Numbers of different cells in the interstitium of the testis
as a percentage of the total cell number in the interstitium of the
testisin postnatal rabbits from birth to 252 days of age.
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Table 5. Average volume (um®) of mesenchymal and Leydig cellsin the postnatal rabbit testis (mean=+ SEM)*

Days after birth (n=8/group)

Cell type

1 7 21 35 49 70 105 147 196 252

Mesenchymal cells 610 674 691 756 848 951 716 796 679 753
(397 (65)° (177 (597 (23« (49 (59)* (62° (697 (28

Leydig cells 706 722 795 925 1,248 1,679 1,899 1,807 2,080 2,038
(322 (292 (53)* (93)* (68)° (159)° (116) (136)™ (153)¢  (183)¢

*In each row, values with different superscripts are significantly different (P< 0.05)

7. SUAM| 2} ALO| RN 22| A EX aed Leydig cellg)zl= &2 7|5 glovt o A

HFAE 49 19022 35A7}
593 49933} 700el|7t o3 2}t
At (Table 5). Afe] A 22| 852
2E) 2099 7AAE fe4e] glel WA HAg)
3 (P>0.05), 354 FE F2A Al F7telr] Al=bat
o] 252913 e A= 2,038umo] 1} (P< 0.05) (Table 5).
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Changesin the Testis Interstitium of Rabbits from Birth to
Sexua Maturity

Hyun-Jin Tae, In-Shik Kim

Department of Veterinary Anatomy, College of Veterinary Medicine and Bio-Safety Research Ingtitute,
Chonbuk National University, Jeonju 561-756, Korea

Abstract : Changes in the testis interstitium from birth to adulthood were studied in New Zealand white rabbits
of 1,7, 21, 35, 49, 70, 105, 147, 196, and 252 days(n=8 per group) of age.

Testes of rabbits were fixed by whole body perfusion using a fixative containing 2.5% glutaraldehyde in
cacodylate buffer, processed and embedded in Epon-araldite. Using 1 um sections stained with methylene blue-
azure I, qualitative and quantitative (stereological) morphological studies were performed. Sperm production was
measured by routine technique.

The volume density of the interstitium represents 66.3% of the testicular parenchyma at day 1. Adult Leydig
cellsinitialy detected at day 7 (0.001%), increased progressively to reach a volume density of 2.6% by day 252.
The absolute volume of mesenchymal cells, endothelial cells, pericytes, and myoid cells increased from birth to
252 days. The number of endothelial cells, pericytes, and myoid cells per testis increased gradually with age. The
absolute numbers of adult Leydig cells and mesenchymal cells per testisincreased linearly from birth to 252 days.
The rate of production of adult Leydig cells was greater than that of mesenchymal cells in the postnatal rabbit
testis through 252 days. The average volume of a mesenchymal cell increased from day 1 to day 70 and declined
thereafter; the highest value was at day 70. Total sperm production and daily sperm production per testis
increased significantly from 105 to 252 days of age.

These results clarified the pattern of changes in the testis interstitium in rabbits from birth to adulthood and
correlation these events with spermatogenesis.
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