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A MORPHOLOGICAL STUDY ON THE TESTIS OF THE
PATIENTS WITH IDIOPATHIC MALE INFERTILITY

—QUANTIFICATION AND ULTRASTRUCTURE OF LEYDIG CELLS—
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Testicular biopsy was performed on 31 patients with idiopathic male infertility and 13 normal
fertile adults. The biopsied specimens were examined by light and electron microscopy.

A quantitative evaluation of Leydig cell number was made by determining the mean number
of Leydig cells per one cross section of seminiferous tubule in the entire histologic section of
each specimen, which was defined as “Leydig cell index”

In both oligospermic and azoospermic groups, the Leydig cell index was significantly elevated
as compared with in that the normal group, which indicated the presence of Leydig cell hyper-
plasia in the infertile testis. In addition, this index significantly correlated with serum luteinizing
hormone and follicle stimulating hormone levels but not with serum testosterone level.

Leydig cells were classified into three types based upon their morphological characteristics.
Type I Leydig cells were functionally active and mature ones, with o smooth-surfaced round or
oval nucleus, had abundant smooth endoplasmic reticulum (SER), characteristic mitochondria
and relatively few lysosomes. Type II Leydig cells were functionally less active, and contained
an irregularly shaped nucleus, less abundant SER, mitochondria with undeveloped cristae and re-
latively few lysosomes. Type III Leydig cells included immature and regressive cells, which were
considered to have almost no hormone secreting function. The immature Leydig cells were spin-
dle-shaped and had few cell organelles. The regressive cells had poorly developed SER and many
secondary lysosomes in the cytoplasm. In the normal group, type I Leydig cells are the most nu-
merous but in the infertile groups type II Leydig cells are the most numerous. However, in the
latter, there is no significant difference in relative number of each Leydig cell type among the
groups classified according to the number of sperm or Leydig cell.

In summary, Leydig cell hyperplasia observed in the testis of the infertile patients was sup-
posed to be induced by the elevation of the serum LH. Despite of the significant increase in Leydig
ccll number, the serum testosterone was not elevated, and this was considered to be due to the
fact that the hyperplastic cells are mainly composed of functionally less active type II Leydig
cells. In addition, especially in the scvere hyperplastic group, not only type IT but also type I
Leydig cells increased in number. However, in this group, the serum testosterone level was not
elevated. Therefore, the function of type I Leydig cells was suggested to be impaired.

(Acta Urol. Jpn. 34: 1995-2011, 1988)
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Table 1. Patients with idiopathic male infertility

Case Sperm LH FSH T Johnsen's Leydig cell Relative number of each
No (mIU/m¢) (mIU/me) (ng/de¢) score® index Leydig cell type (%)
typel typell typelil

1 A 45.8 57.7 370 2.0 54.0 10 40 50
2 (o) 13.8 26.4 431 4.0 22.9 10 67 23
3 (0] 10.0 15.7 466 8.7 20.6 19 48 33
4 A 24.7 37.2 278 1.7 16.8 31 54 15
5 A 13.0 15.9 191 2.0 11.7 9 65 26
6 A 47.3 95.7 598 2.0 20.6 20 47 33
7 A 70.0 66.2 246 1.0 64.1 33 54 13
8 A 66.4 100.5 326 1.2 75.1 45 37 18
9 A 17.7 23.9 438 1.7 17.2 3 54 43
10 (o) 17.8 55.5 478 1.7 16.3 13 68 19
11 A 66.6 64.2 630 1.0 24.5 43 50 7
12 A 61.8 72.2 261 1.3 25.7 42 40 18
13 (0] 8.8 18.2 521 8.3 18.7 15 55 30
14 (o] 11.0 31.5 500 2.0 19.1 50 33 17
15 A 18.4 54.7 376 2.0 30.9 31 55 14
16 A 23.6 47.6 470 2.0 9.9 17 58 25
17 A 18.1 40.9 469 2.0 26.8 26 61 13
18 A 9.3 47.0 269 1.8 10.1 20 58 22
19 A 10.5 3.2 617 1.8 3.1 32 32 36
20 0 7.2 7.1 373 8.6 12.5 27 60 13
21 (o] 8.1 4.6 300 9.0 6.4 13 74 13
22 A 10.6 21.4 395 7.7 14.8

23 (0] 13.7 27.3 377 7.2 27.7

24 0 3.5 6.4 371 8.4 8.9 14 14 72
25 (0] 10.6 20.9 290 7.3 10.3

26 A 21.8 12.2 594 5.1 8.3 22 45 33
27 A 12.8 12.8 435 2.0 23.7 13 51 36
28 (o] 20.0 24.0 758 5.8 13.3 36 36 28
29 (0] 20.0 25.1 643 6.4 22.4 34 55 11
30 o) 19.9 22.9 345 7.1 10.4 35 49 16
31 A 8.1 7.2 300 8.6 5.1

32 (0] 21.0 31.0 590 6.8 10.7 33 61 6
33 (0] 10.6 5.1 465 6.4 4.3

34 0 13.2 9.7 750 7.9 18.1 16 49 35
35 0 27.2 16.6 597 2.0 14.4 32 45 23
36 (6] 32.7 23.0 405 8.0 4.1 37 50 13
37 A 31.5 25.0 290 2.0 17.6 10 30 60
38 (o] 17.0 11.0 408 5.7 11.5 11 78 11
39 A 38.5 38.1 282 1.7 11.7 38 51 11
40 (o] 25.7 29.2 321 2.0 23.0 61 36 3
41 (o] 24.6 30.8 432 3.4 16.2 42 45 13
42 (6] 10.2 8.4 482 7.7 19.1 39 51 10
43 0 19.1 25.5 337 8.4 21.4

44 A 14.0 48.0 456 2.0 13.9

45 o} 29.6 26.1 821 8.3 19.6

46 A 52.5 38.9 212 1.2 13.1

47 (0] 35.7 33.5 699 4.9 15.7

48 A 20.7 20.2 531 2.0 11.7

49 A 22.5 27.3 521 2.0 6.9

50 (0] 44.1 39.4 792 2.0 32.7

51 A 86.6 81.7 689 3.4 28.1

A : azoospermia, O : oligospermia, LH : serum luteinizing hormone, FSH : serum
follicle stimulating hormone, T : serum testosterone
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Fig. I. Leydig cell indices in normal control.
oligospermic and azoospermic groups.
Significant difference is recognized be-
tween normal control and oligospermic
Or azoospermic groups.
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Table 2. Normal controls

No. Leydig cell Relative number of each
index Leydig cell type (%)
type1 typell typell

1 7.6
2 9.0
3 3.7
4 4.7
5 6.7
[ 5.9 50 30 20
7 10.2
8 8.5 50 33 17
9 11.6 64 18 18
10 4.8 70 15 15
11 8.0
12 75 13 12
13 66 31 3
80

n=51 . .
y=0.431+0.0
1 =0.594(P<0.01)

s

=

50 i )
Serum LH (mIU/ml}

Fig. 2. Correlation between serum LH level
and Leydig cell index. Leydig cell in-
dex significantly correlates with serum
LH level.
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Fig. 3. Correlation between serum FSH level
and Leydig cell index. Leydig cell in-
dex significantly correlates with serum
FSH level.
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Fig. 4. Correlation between serum testosterone
level and Leydig cell index. Leydig cell
index reveals no significant correlation
with serum testosterone level.
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Fig. 5. Correlation between Johnsen’s score

and Leydig cell index. Leydig cell in
dex shows significant negative-relation-
ship with Johnsen’s score.

FRTDH, TKRFA Y V- AL, KESHITIEEE
T, ZERRo, »5VIEETEEOREXERROY
BEEL. ¥l —RIA VYV —sDFRZRSA Y
Ve KX NBELSFE L. TACERR, PMoLo
PRRCBE I hicns, M\ esd (BIF, RER ELBg
) BERCAELRBEDARTH T, i, BRI
iR 7o <, free ribosome, 77V = — & VRN
MBEELACEL TV 0REE IR,

type IT (Fig. 7): type I [, HOHILEH
B, #IEEH LA EET B2, TOXME
1L type I iR, MW THB., ~Fra
- F v O5T, BMEROWTE, type I ERBET
5. SER %, type I ibx, £ff& LTHI
STWABN, TOHKE XL, type I LEETHS.
IhaVEFY T, type I @HARRR s ) ATFDR
ENEG X i Bt 514V v — a3, type 1
FEE, —KFA Y/ —AETRFA Y V= A XFE
iy, MBI VBEEBEOEEIELS LTI, T
L3E, RER BThicabhb0RT, *i:, B
W A e o 1ot Wi, MIRELSFCEER
HhbnbDbFELE.

type II1: #RRAoHH, #HiEH oM (Fig. 8) &
SERF oM A bhic. Big, Leydig #ikan
KPS THbDEELLR, ZHIHBBLLOE
EX 4, SER BMREC 2 EXSCHEETHDOART
Z OO MIAPVNEE OREDIFFTE . B
MRELT, #ES? $HEHLTV5 L5, MlkRE
PIC S B OBARHEN B b hie., #Ex, BIEESY
XhLoohsfilatErzbh, SER IEAL, M



2000 WIRIEE  34%

Fig. 6. Type I Leydig cells in normal testis.
(from normal control No. 12) A: A
low power view of type I Leydig cells.
The cell is polygonal in shape and con-
tains abundant cell organelles and a
round nucleus, the surface of which is
smooth. (original magnification %2,500)
B: A high power view of a type I Ley-
dig cell. The cytoplasm is filled with
SER, and mitochondria are rather small,
containing tubular or lamellar cristae.
Lysosomes are characteristicaly those of
the primary type. (original magnification
x 15,000)
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LickEL bhD RS 47 — LML T
(Fig. 9).

ZFoft, BRaEELLT, A v roryAasn
(Fig. 10), Fgsdh (Fig. 11) A& ohic, Bfsdhi,
Payer® 048I X5 &, type E BB b
o, BOICR T, type E LIS, | ~2fE0mkE
RrED LR, &ffE LT, type A, B, D 2R T
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type I (Fig. 12) : #ifani¥, £ SER iBIL T
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Fig. 7. Type II Leydig cells of normal testis.
(from normal control No.12) A: A low
power view. The surface of nucleus is
irregular compared to that of the type
I cell and SER develops more poorly.
This cell contains relatively abundant
lysosomes, lipid droplets and paracrystal-
line inclusions. (original magnification
%x3,500) B: A high power view. Most
of the lysosomes are those of the secon-
dary type and mitochondria include
undeveloped cristae. (original magni-
fication x15,000)
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Fig. 8. Type III Leydig cells of normal testis.
(an immature type, from normal control
No. 12) A: A low power piew. The cell
is spindle-shaped and has increased
nucleus to cytoplasm ratio. Cell organel-
les are poorly developed. (original mag-
nification x3,000) B: A high power
view. Most lysosomes are those of pri-
mary type and mitochondria reveals the
features characteristic to those of the
mature Leydig cells. (original magnifi-
cation x 15,000)

bhafiifa (Fig. 14) LBITEML & L& Eb
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Tig. 9. A portion of type III Leydig cell from
normal testis. (a regressive type, from
normal control No. 12) The cytoplasm
is filled with numerous secondary lyso-
somes. (original magnification X 15,000)

Fig. 10. The crystal of Reinke.

(from normal
control No. 12, original magnification X
15,000)
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Fig. 11. Paracrystalline inclusion bodies. A
The upper ones are observed in lon-
gitudinal section and the lower in cross
section. In cross section, each circular
structure is composed of six subunits.
This inclusion body is identical to Pa-

7 — 7o kg (Tig. 19).
H7 v —FHEICE T, % type O Leydig #Mify
A5 B B EETEITD LRI 5 .

z -3
BRTH—TEAEEFEROFLE VITIBHEND
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yer’s type A. (from case No. 39, original
magnification x30,000) B : In cross
section, this structure appears as a four-
pointed star made up of a continuous
line, and corresponds to Payer’s type B.
(from normal control No. 8, original
magnification x40,000) C: In cross
section, this structure appears as a four-
pointed star made up of electron dense
granules, and corresponds to Payers’s
type C. (from case No. 9, original mag-
nification x40,000) D : Inclusions are
composed of six subunits and corres.
ponds to Payer’s type D. (from normal
control No. 8, original magnification
x10,000) E: Inclusion bodies which are
composed of electron dense granules
appear as S-shaped in cross section and
arranged in four or five parallel rows
in longitudinal section; and corresponds
to Payer’s type E. (from normal control
No. 10, original magnification x40,000)

FECOWT, R, EOMBIIFEZRODHBY. —
iy, GEKRTHE b A& hi- gonadotropin re-
leasing hormone (LIF, GnRH rBg3) 3, TE
EEWEH LT LH $ X0 FSH 4w (e, LH
IR D Leydig #Mlac{FAL, 7APATrRYOD
AR WA RETS. ¥4, FSH |3EHo Sertoli
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Fig. 12, A type I Leydig cell of a patient with
idiopathic male infertility. (from case
40) A: A low power view. The cell
tends to have the same features as the
type I Leydig cell in normal control
but it contains swollen mitochondria
and lysosomes most of which are those
of the secondary type. (original ma-
gnification x4,000) B: A high power
view. Swollen mitochondria and secon-
dary lysosomes are visible. (original
magnification x15,000)

MR {EA L, androgen binding protein ¥ X ¥
1ve ¥ vo A% RET5 & AT Leydig
Mfgic 5\ C, LH-receptor D& WX &5, ik
T, Leydig fifaX b FWshicF A+ A F = Vi3,
TEE) SO LH o a il i, HKT#HoO

VRALTHERH T ¢ ZIfEATAH. 7, Sertoli i
fanbaiahict ve e iy, BROCTEE,»S
D FSH o4 ih% i+ %.

XC, M TFFFrEYRIOFALN AT e Ll
DI O T, Vigersky 5243, LH 13 ATl 90
MECHWXh, FSH 13, LH |3 ¥iit episodic
CHWMERID, FAL A Fr vk, LH 05w
TR LTS5 L& LCuw5b. ¥, HFLLW

Fig. 13. A type II Leydig cell of . patient with

idiopathic male infertility. (from case
No. 40) A: A low power view. Like the
type I Leydig cell, the cytological fea-
tures resemble those of the type II
Leydig cell of the normal testis, but
this cell contains swollen mitochondria.
(original magnification x4,000) B: A
high power view. Mitochondria which
have undeveloped cristae. (original mag-
nification x15,000)

XBE, BTFF e vDEFIRRVTL, 28
BN EVAMF =5 F ey OBEFHRED LR
LES. X T, ArEvolER, |EOLTIIE
DR EZRT B0 ED D EBbh o2, Swer-
dloff Bk 3 &, 20 FHRT3EMEL, DI
B AT 5 FHikn, BRKLTFEEACHS &
WA DT, EBIC 2 flic oW TRIBCHIE LT ARIc E
A, M I B ETIZEAERDRgh 5 1.
Shbo bk, bhubhuk, FmExld PMI
&b T, | EORDORIEE Lich, T DHEAEITE
KRR & B,

PERYVES FAUEC ST 5P+ Frre v B X
KFA AT e L HIZDOWTUEIWLS O RERH 5.
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A type III Leydig cell of a patient with
idiopathic male infertility. (an immature

type, from case No. 40) A A low
power view. The cytological features
resemble those of the type III Leydig
cell (an immature type) of the normal
testis. (original magnification x6,000)
B:A high power view. In the cytoplasm,
numerous microfilaments arc visible.

(original magnification x20,000)

Cpb A A
A type III Leydig cell of a patient
with idiopathic male infertility. (a re-
gressive type, from case No. 35) There
arc numerous sccondary lysosomes and
lipid droplets in the cytoplasm. (orig-
inal magnification X 2,000)
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Fig. 16. Payer’s type E inclusion bodies in the

- nucleus. (from case No. 37, original

magnification x 10,000)

Fig.

17. The crystal of Reinke and Payer’s type

Relative Number (%)

E inclusion bodies coexist in the same
cell, (from case No. 17, original mag-
nification x 10,000)
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ospermic groups.
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Fig. 19. Relative numbers of each Leydig cell
type in slight, moderate and severe
groups in terms of Leydig cell hyper-
plasia.
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