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A STUDY ON CRYPTORCHIDISM

I. LIGHT AND ELECTRON MICROSCOPIC STUDY OF LEYDIG'S
CELLS IN THE TESTES OF CRYPTORCHID PATIENTS

Momokazu Goron, Koji Mrvake and Hideo Mrrsuva
From the Department of Urology, Nagoya University, School of Medicine
(Director: Prof. H. Mitsuya)

A morphological study of the Leydig’s cells in the testes of cryptorchid patients was
made by light and electron microscopy. Seventy four unilateral and bilateral cryptorchids
(aged 2 to 37 years) were selected for light microscopic observation, and 28 of these speci-
mens were also examined by electron microscopy. In 5 cases of pre-pubertal and pubertal
cryptorchids, tissue specimens were biopsied after 20,000 units of HCG had been given and
examined similarly. In addition, Leydig’s cell density was evaluated quantitatively in the
undescended and contralateral scrotal testes of 12 post-pubertal patients. This was based
on the determination of the total number of Leydig’s cells, Leydig’s cell clusters and
seminiferous tubules in the entire histologic section of each biopsy and the calculation of
the following indices; mean number of Leydig’s cells per tubule, mean number of Leydig’s
cell clusters per tubule and mean number of Leydig’s cells per cluster. In addition, the
number of Sertoli’s cells was counted, and the ratio of Leydig’s cells to Sertoli’s cells was
also calculated.

In the undescended testes, almost no mature Leydig’s cells were found by light or
electron microscopy during pre-pubertal periods; and, even in puberty they were few, while
immature precursor Leydig’s cells were abundant. In the 5 cases treated preoperatively
with HCG, even at 5 years, mature Leydig’s cells were observed by light and electron
microscopy. On the contrary, after puberty, not only the undescended but also the con-
tralateral scrotal testes of the cryptorchids had more mature Leydig’s cells than the normal
controls. This Leydig’s cell hyperplasia was also confirmed by the quantitative analysis of
Leydig’s cell density. In the mature Leydig’s cells of the undescended testes, however, the
electron microscopic observation showed marked regressive changes, in cytology especially
prominent depletion of the smooth endoplasmic reticulum and frequent occurrence of
specific cytoplasmic inclusion bodies. Such regressive changes as found in the cells of the
undescended testes were not observed in the cells of the contralateral scrotal testes. Thus,

the morphological alteration of Leydig’s cells observed here suggest that the cells are in a
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dysfunctional condition and that the androgen production is consequently decreased in the

undescended testes of cryptorchid patients.

Key words: Human, Cryptorchidism, Leydig’s cell
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Fig. 1. The testis of a 33-year-old normal adult Fig. 2. The undescended testis of a pre-

pubertal cryptorchid patient (5 vyears
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Fig. 5. The undescended testis of a post- Fig. 6. The contra-lateral scrotal testis of an
pubertal cryptorchid patient (21 years unilateral cryptorchid patient (32 years
old) old)
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Fig. 7. The undescended testis of a 5-year-old cryptorchid
patient, treated preoperatively by 20,000 U of HCG
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Table 2. Number of Seminiferous tubules,
Sertoli’s cells in histologic section

LT AL o, TR EDS THY TH D
AEUL o K& <, =4 o v irPE, BARIEEROR
HY. WL L TH A, e, L &
CEFEH BHEIRO = o it 5 B AR AL
5 (Fig. 1)

NI B AR I o s a R B Tux, IRVELE§ <

Leydig’s cell clusters, Leydig’s cells and

Cryptorchid Patients Normal Controls

.. |No. of $.T/ No. of  (No. . No. T. . . .

Case | Age|Site pf No ot' Case | Age 0. of §.T No. of |No gf No o(
Clusters |Leydig Cells|Sertoli Cells Clusters |Leydig Cells|Sertali Cells

61 | 16 | Ud 52 126 710 798 1 26 39 43 295 624
62 |16 Ud 120 21 1622 1802 2 |27 22 25 198 374

D 62 98 669 778 3 (3 43 38 159 544
63 | 10 Ud 91 147 1047 1050 4 |33 64 64 299 729

D 49 92 745 637 5 |35 62 75 414 1032
61 | 2 Ud 61 99 738 761 6 |50 116 132 685 1522

Ud 72 105 741 872 Cryptorchid Patients

Ud 103 21 1427 1719 Ud 126 195 1420 1036
66 | 26 71 | 32

D 81 190 1551 1102 D 13 220 1792 2240

Ud 61 128 871 968 Ud 112 143 892 887
68 | 29 72 | 32

Ud 9 153 1270 1494 D 42 57 393 351
69 | 30| Ud 107 174 1178 1122 73 | 37| Ud 102 256 2210 944
70 |30 | Ud 102 148 801 1335 74 |37 | Ud 80 143 1231 1353

S.T.:Semimiferous Tubule Ud:Undescended Testis

Table 3. Indices of Leydig’s ce

D-Descended Testis

1l density in testicular biopsies

Cryptorchid Patients Normal Controls
Leydig Cells| Leydig Cells| Clusters |Leydig Cells Leydig Cells |Leydig Cells| Clusters |[Leydig Cells
Case | Age |Site v yoe E. Case | Age .
/8.T. / Cluster /8. 1. /Sertoli Cell /S.T. /Cluster /8. T. /Sertoli Cell
61 1161 Ud 13.7 5.63 2.42 0.89 1 26 7.56 6.86 1.10 0.47
Ud 13.5 7.68 1.75 0.90 2 |27 9.00 7.92 1.14 0.52
16
62 D 10.7 6.83 1.58 0.86 3 |3 3.70 4.18 0.88 0.29
Ud 11.5 7.12 1.62 1.00 4 | 33 4.67 4.67 1.00 0.41
19
63 D 15.2 8.10 1.88 1.17 5 |35 6.68 5.52 1.21 0.40
Ud 12.1 7.45 1.62 0.97 6 | 50 5.91 5.19 1.14 0.45
4 | 2 - -
6 ud 10.3 7.06 1.45 0.85 Cryptorchid Patients
Ud 13.8 6.61 2.05 0.83 Ud 1n.3 7.22 1.55 0.80
66 26 71 32
D 19.1 8.14 2.35 1.41 D 15.8 8.14 1.94 0.94
Ud 14.3 6.80 2.10 0.90 Ud 7.96 6.24 1.28 1.00
68 | 29 72 | 32
Ud 12.8 8.30 1.55 0.85 D 9.36 9.36 1.36 1.12
69 30 | Ud 11.0 6.63 1.63 1.05 73 37| Ud 21.7 8.6 2.51 2.34
70 30 | ud 7.85 5.76 1.45 0.60 74 37 | Ud 15.4 8.61 1.78 0.91

S.7.:Seminiferous Tubule  Ud:Undescended Testis

D:Descended Testis
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2 Correfation between
2 Leydig Cells/Seminiferous Tubules and Leydig Cells/Clusters
£ 20 4
E
3
P
oo 4
g U0 R=0.58
= Y=4.37X-19.6
= P<0.01
E
5 10
Number of Leydig Cells/Cluster
=2 Correlation between
= Leydig Cells/Semimferous Tubules and Leydig Cells/Sertoli Cells
£ 4
£
: B
g 10 ¢ s
= 0 . .. R=0.81
; ., Y=17.1X-3.01
= . P<0.01
g
= T 1
1.0 2.0

Number of Leydig Cells/Sertali Cell

Correlation between

E Leydig Cells/Seminiferous Tubules and Clusters/Seminiferous Tubules
& 20
£
= 1
2 1 R=0.91
; ¥Y=10.4X-5.34
o P<0.01
E
1.0 2.0 3.0

Number of Leydig Cell Clusters Seminiferous Tubule
Fig. 8. Correlation of the various indices to
the mean number of Leydig’s cells per
seminiferous tubule
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patients and normal controls
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AL LEE TH B, EROLOLEEIIS.
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FLEMMLILITER, FFOMNEL, BFL
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Fig. 10. A Leydig’s cell from a normal
testis of « 33-year-old fertile man. It
has around nucleus and wide cytoplasm
containing abundant cell organelles.

(x3,600)

10, 13). 34 A 3 v AT, TNHUABRAE X
R TAFERS L LEHRERNCEET 5 00
Zxh, MWHlcB#it i35 (Fig
10, 13). Fofiuc, MBI TEH Y + v — L5BR2
SEBEEL TS (Fig. 10~13).

Reinke Sf&itflaEbr REAMCHFLET A, 7
RTCOMCHFET Db, MERH K&
IR IVBLELD TR ELH, —BC£EE,
SERYETS. WMILKCEETD L, FORMHE
X TERT, HAIE LW REYRT (Fig.
14),

whsER e (FRIAIARRTERAISD &, %, NER
HTHL ALR DA, RARBE T, BMMmEREE
FREHRLNBEDLTHS. BOMIREMNT, & X%
AT RL, B2 =5 YRR ET 5.
A CARITPNIRREET, P h2 v K ) 7o d
el NAFLE LS TRERET, BEMIE I DL
HmEMakoF 2 LA EILD. ) AR Y — A B Al
AR SLRLE, BIFEC) X7 e — 2a6FEKH
friBs Hhigys (Fig. 15). & oMl 5 #7 &
DI, HIKEP CRRCEDLHNG7 ¢+ 5 4 v b HEHE

Fig. 11. A portion of a Leydig’s cell from

P L %,

a normal testis of a 33-year-old fertile
man. The elements of smooth endo-
plasmic reticulum (arrows)are extensively
developed (x13,000)

T, BRAEMETAERD bhikys (Fig. 16).
2. [EEEHRMR
BEMROEE T, XETHESW LA B
BHZ TS Bk & A TR iaE
ThHh, RPHEMRLED bhlhote. ¥,
REFRBETHLRHIRMARC S VTR, EFRA
BRTRDOND L DL, HREAICERLHEIRD
Lhirh -7, BEPEE R, TEAC LELERK
PIERIR L 7D 2 7o)y, RIBRMIRR AR S % &
5 &b HBETR LR TH - %. Reinke ghfFiT12
wk (GEFI56) LAg T, BesJUMiac HAR L 7.
BEOHOBE T, RAEBMIS KRS % 5D
LB &L, KEHRTHELNLTHSD,
BN S, FEBRCRT S &A% REKMRLE
MERBCENCEDLREDRTHS. LOERN
il €, EFRIE%C MR BER SRS Shie
Z O 2 DRI, BEERC CUTRNs L &,
BEE LR R U, MfEERL, o LaEL
EDGERE T, LECBAREDILLHD
(Fig. 17). HIKEC B35 b - & DEMAZ LI,
W etk R oh s, $Tiob, WE/ Ak
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Fig. 12. Mitochondria in the cytoplasm
of a normal Leydig’s cell. Some of them
contain electron-dense granules(arrows).
(26-year-old normal adult, x24,000)

L, ¥R UELSHELT HIAHAERD, KX
XA &0 B (Fig, 18, 19). /N@RUEHE/Matk
DO oM ERRE, EFEEMRCEIEALTHD
(Fig. 18, 19). Fig. 20 ik, X3 T\ BITELE
R THHH, BEEEIEFRCEL LT
5.

I hav Y TRE, KESELIBMCELR, IEE
MIMIRE & DTYRBRZERITFRD D, £k & LTEN
BALTwB Lo BEbhr.

IACEOREEIART, MREATLHDZHEKD
pevs (Fig. 19). BElAGIE, A& X, BEbBAL
Twie, L, ¥, BFRER, VAV - s5860
HEIL, BT Y Ay — 2 BRI SHET - TEELT
W (Fig. 20).

Reinke fhfki, 12BRLAEOEZRERE CTRD LA
2, B KEX, HRE MO BATHEGEC 3\ Tk
EHEIMRE DETRD Hhvieh - 1.

Reinke fhfk&ixflic, EEEREMMROMEEN
SRR e BAEDERD bt Z OEAKIEIRT,

G g Gl

Fig. 13. A portion of a Leydig’s cell from
a normal testis of a 26-year-old fertile
man. A variety of organelles are well
developed in the cytoplasm; Golgi com-
plex (g), lipid droplet (1), lipochrome
pigment granule (p), mitochondria (m)
and ribosome granule (r). (27-year-old
normal adult, x6,000)

MIREOH B LI BT HH, TXTOMC AL
habiTiicys (Fig. 18, 20). HAKILHIGEN
CHoT, 2BOBR Tz —vHRLA T
thb, HHHEIMREPCSBELFEL (Fig.
18), D Ax, HAGIEE LMIREAN TEROBM
BT 5 (Fig.21). 3D RODHAMKL, FITRE
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Flg 14. Reinke crystalloid, showing a
regular crystalline structure of hexagonal,
honeycomb patterns. (33-year-old normal
adult, x26,000)
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precursor cell with
scanty cell organelles in the undescended

Fig. 15. Immature

testis of pre-pubertal patient. (5-year-old

cryptorchid patient, X 19,000)
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Fig. 16, The cytoplasm of immature pre-
cursor cell is provided with fine fibrils.
(5-year-old cryptorchid patient, x30,000)
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Fig. 17. A portion of a Leydig’s cell from
the undescended testis of a 19-year-old
cryptorchid patient. The nuclear envelope
is irregular in shape with occasional in-
vaginations, and the cytoplasm is provi-
ded with less amount of smooth endo-
plasmic reticulum. (x11,000)
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Fig. 18. A portion of a Leydig’s cell from
the undescended testis of a 26-year-old
patient. Cytoplasmic inclusion bodies (ar-
rows) consisting of groups of a few
subunits are scattered in the cytoplasm.
The elements of a smooth endoplasmic
reticulum are fewer and more irregular
in size than the Leydig’s cells in normal
testes. (x25,000)
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Fig. 19. A portion of a Leydig’s cell from
the undescended testis of a 19-year-old
patient. Golgi complex (arrows) is poorly
developed and a depletion in the extent
of smooth endoplasmic reticulum is ob-
served. (x14,000)
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Fig. 20. A degenerating Leydig’s cell from
the undescended testis of a 30-year-old
cryptorchid patient. It has marked regres-
sive changes. Cytoplasmic inclusion bodies
(arrows) are detected here and there.
(x9,600)
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Fig. 21.

A,

A portion of the cytoplasm of a
Leydig’s cell from the undescended testis
of a 30-year-old cryptorchid patient.
Cytoplasmic inclusion bodies (arrows)
consisting of large aggregates of subunits
are islet-like in appearance. (x37,000),
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Fig. 22. High power view of é‘llongitudinal

section through the subunits forming
cytoplasmic inclusion bodies. Each subunit
(arrows) contains several parallel arrays
of electron dense structures consisting of
aggregations of curved or coiled canaliculi
embedded in opaque granules. (x190,000)
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Fig. 23. High power view of cross section
through the subunits forming cytoplasmic
inclusion bodies. In each subunit (arrows),
groups of arrays are arranged in loop-or
ring-shaped configurations. (x220,000)
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Fig. 24. A portion of a

Leydig’s cell from

the undescended testis of a 5-year-
old cryptorchid patient, treated
preoperatively by HCG. The cyto-
plasm is provided with abundant
elements of smooth endoplasmic
reticulum. (x22,000)
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