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Leydig Cell Transplantation

Sung Joon Hong, Hak Ryong Choi and Moo Sang Lee

From the Department of Urology, Yonset University College of Medicine, Seoul, Korea

It is ordinarilly accepted that the synthetic testosterone administration is the choice of treatment
for the primary testicular dysfunction. But recently not a few medical scientists reported that the
long -standing testosterone replacement is not without side effects, For that reason, we tried to
investigate a possibility of in vivo transplantation of Leydig cells as a new biologic androgen substi-
tution t}{empy. The Leydig cells procured from 6 week-cld male Sprague-Dawley rat were auto-
transplanted and the level of testosterone secretion and histostructural changes were ohserved.

The results cbtained are summarized as follows!

1. For the selection of transplantation sites, compared to subcutaneous or scrotal counterparts,
renal subcapsular and intraperitoneal transplant showed higher levels of testosterone and the
number of transplanted cells was correlated with the level of measured testosterone.

2. Furthermore, if the Leydig cells were transplanted intraperiteneally after the uptake on
synthetic collagen, testosierone levels were higher than the ones simply transplanted, resulting
in 2.7 times higher at 3 months.

3. The activity of I-hCG decreased 20 to 40% at each month after transplantation compared to
the normal levels, but no statistical significance was noted among different periods.

4. Histologic examination revealed neovascularized capillaries and well demarcated uptake of
sheet-like group of eosinophilic Leydig cells were observed at 4 weeks. But the evidence of
destructive changes such as a focal inflammation with central dystropic ossification was noted
after 3 month. On electron microscopy, the marked indentation of nucleus and presence of
lipochrome pigment were seen and the number and size of smocth endoplasmic reticulum and
mitochondria were reduced.

In conclusion, testostercne output could be increased to the physiologic range by increasing the
number of transplant cells or collagen uptake utilizing, etc. However the decrease of testosterone
production after 3 months is believed to be a result of focal inflammation and degeneration which in
turn caused the decrease in number of secreting Leydig cells and reduced activity of hCG receptors,
Further effort is necessary on delaying or preventing the structural and functional decrement of
Leydig cells.

Key Words: Leydig cell, Transplantation, Biologic androgen substitution therapy.
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Fig. 1. Leydig cell bands isolated by discon-
tinuous gradient percoll. A) Bands isolated
after both mechanical and enzymatic digestion.
B) Band isolated only after enzymatic diges-
tion. Arrows indicate the band which contained
mainly Leydig cell.

Fig. 2. The 3f-hydroxydehydrogenase reac-
tion to isolated Leydig cell. Typical blue dots
were seen in the cytoplasm of Leydig cell.
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Table 1. Comparison of isolation method
according to the number of Leydig cells

Group A B

Mean number of
isolated cells from  6.98 million 4.32 million
one rat testis

Positive reaction
rate to 33-HSD
Estimated number
of functioning

Leydig cells

% Trypan blue
exclusion

0.59 0.82

4.12 million 3.54 million

64 83

A, mechanical + enzymatic digestion. B, Enzy-
matic digestion only. 3#-HSD; 38-hydroxy-
steroid dehydrogenase.
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Fig. 3. The testosterone concentration accor-
ding to transplant sites. cast, castration: IP,
intraperitoneal; SQ, subcutaneous; Ser, scrotal ;
SRC, subrenal capsular transplantation. Each
one million cells were implanted and data repre-
sented average +standard deviation.

*p<<0.05, **<0.01, compared with castrated
group at each month.
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Fig. 4. The actuarial recovery rates of tes-
tosterone concentralion according 1o implant
site at sach month compared with castrated
level of testosierone. IP, intraperitoneal; SQ,
subcutaneous; Scr, scrotal; SRC, subrenal
capsulatr transplantation.
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Fig. 5. Changes in testosterone secretion ac-
cording to the number of Leyvdig cells one
month after transplantiation. BiSecr, bilateral
scrotal testis; UniSer, unilateral scrotal iestis;
BiAbd, bilateral abdominal testis; UniAhd, uni-
lateral abdominal testis as control groups. Cast,
castrated group, 1, 3, bmil, each 1, 3, bmillion
cell transplanted group. *p<<0.05, compared
with intraperitoneally transplanted group{l mil-
lion cell each).
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Fig. 6. Correlation between testosterone con-
centration and transplanted number of Levdig
cell in intraperitoneal transplant.
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Fig. 7. Comparison of serial testosterone con-
centrations according to the implanted method.
*p<0.05, *p<0.01, compared with group
which transplanted inlraperitoneally without
collagen absorption at each month.
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Table 2. Comparison of serum testosterone concentration according to the implant method(ng/ml)

D . Group Control Castrated Collagen Non-absorbed  Collagen Absorbed
uration

1 month 1.93+0.36 0.08 £0.02 0.59+0.12 0.75+0.18*

2 month 1.81+0.29 0.12+0.03 0.55+0.21 0.79£0.24**

3 month 1.77+0.42 0.11+0.02 0.21+0.07 G560 15>

*p<0.05, **p<0.01, compared with collagen non-absorbed group at each month.

Fig. 8. Comparison of histological changes of
seminal vesicle three months after synthetic col-
lagen-absorbed intraperitoneal Leydig cell tran-
splantation. A) control group. B) experimental
group. C) castrated group. Reduced secretory
activity and atrophied seminal epithelial cells
were seen, but mucosal fold was maintained
compared with castrated seminal vesicle(H &
E, x100).
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1, 2, 371 ¥ Fo HIAEAHEXZ v B
Y ugdd F5 F o)4S g AL oA 17
goll HF 27%, ©14 27 Yo 43.6%7tA ¥
2EXHER Y F718 BgoH, =3 349
A= LeydigM £ o4& A9 HTF 0.21ng/
mlz & F2E B, 2/MYR 9 38% P
stk olof] wia] A F5 o] 2A A
2= ¥ 0.56ng/mlz, 27/ LA e ok 709% 2=
74 fAE e ARE RAc(Fig. 7). 4
W F4 o]4 3ME F ¥ HGe FH
FET, AAdTZe] FetdnAH LA w)
Wl A B oAz wsle Bu|Fe Ha
€ B F oA e]AHE 3x10°¢ Leydighl ®
7t 715 Aoz FAAHQ oz AL §FA o=
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Fig. 9. Relative changes in monthly '®I-hCG
binding activity after synthetic collagen-
absorbed intraperitoneal Leydig cell transplan-
tation. Values were represented as average+
standard deviation compared with the total cpm
count of freshly isolated Leydig cells at the
same period. *p</0.01, compared with control
group at each month.
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A4 T Bz AE F 35-HSDuS Az szt 37.7%, 38.3%, 21.0%
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Fig. 10. The phased changes in light microscopic findings of Leydig cells intraperitoneally transplanted
with collagen absorption. A) 1 week after transplantation. Non-absorbed collagens and infiltration of in-
flammatory cells were seen. B) 2 weeks after transplantation. Peripheral diffusion of red blood cells were
seen. C) 4 weeks after transplantation. There were evident neovascularization(arrows) and existance of
eosinophilic cell group presumed as aggregated Leydig cells of sheet like pattern. D) 3 months after
transplantation. The collagen was entirely disappered. Peripherally located remained eosinophillic cells
were found. And dystrophic ossification(arrows) was appeared in the center (H & E, x100).
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Fig. 11. The electron microscopic findings of Leydig cells from rat testis. A) Leydig cell
interstitium. 1. SM, basement membrane of seminiferous tubule. Arrows, Leydig cells( x 6, 000). 2.
GJ, gap junction( x 10, 000). B) Isolated Leydig cells. 1. NU, nucleus. M, mitochondria( x 14, 000). 2.

GO, golgi apparatus. M, mitochondria. ER, endoplasmic reticulum( x 24, 800).
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Fig. 12. The electron microscopic findings of Leydig cells recovered from collagen absorbed Leydig
cell transplants 3 months later. A) Indentation of nucleus(arrow) was seen, but nuclear chromatin and
intracytoplasmic organelles were relatively maintained( x 14, 000). B) There were multiple nuclear
indentation. Intracytoplasmic organelles were not-well identified. Lipochrome pigments(arrow)
were partly appeared( x 14, 000). C) Increment of lipochrome pigments(arrow) and severe nuclear

dysmorphism were seen(x 10, 500). D) Destruction of cellular membrane, intracellulat necrosis
(arrow) and nuclear atrophy were found( x 18, 400).
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