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Inverse relationship between Leydig cell
density and metastatic potential of prostatic
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Purpose Evaluate the relationship between metastatic poten-
tial of prostatic adenocarcinoma (PC) and testicular Leydig
cell density.

Materials and methodsTissue samples from 111 men,
age 52—85, with PC and bilateral orchiectomy were evaluated
for Leydig cell density. The patients were divided into two
groups: Group A were patients with metastasis{ 36) and
Group B were patients without metastasis=£ 75). Leydig
cell density was determined by direct manual microscopic
cell count on the tissue sections. The means of cell counts
by four pathologists, expressed as cell/0.78%were used
for analysis. The normally distributed data were analyzed by
two-tail Student’d-test. Thirty-eight age-compatible autopsy

density than patients without metastasis or patients without
PC in compatible age groups. The hormonal relationship be-
tween this observation is however unknown. One possible
explanation is that PC subpopulation with metastatic poten-
tial may require different level of endogenous androgen or
are androgen-independent.

Keywords: Prostatic adenocarcinoma, Leydig cells, metasta-
sis, orchiectomy

1. Introduction

Development and physiological maintenance of
prostate require androgens [1-5]. Clinical and exper-
imental evidence indicates that in some prostate ade-
nocarcinomas (PC), tumor progression requires testos-
terone or its principal functional metabolite, dihy-
drotestosterone (DHT) [6-12]. In human, testicular
Leydig cells, in response to luteinizing hormone stim-
ulation, are the primary source of endogenous andro-
gens [13,14] while adrenals are the minor produc-
ers. Based primarily on these observations, therapeu-

cases who died of unrelated causes served as normal controls tic orchiectomy and chemical anti-androgen therapy, in

ResultsThe mean of Leydig cell count in group A patients
was 14.43 (14.43% 1.19 SE). Mean of Group B was 47.05
(47.05+ 4.05 SE) whereas normal controls displayed a mean
of 48.66 (48.66+ 2.94 SE). Group A was significantly dif-
ferent from control f < 0.00001). Group A and Group B
were also significant differenp(< 0.001) whereas control
was not significantly different from Group B ¢ 0.75).

Conclusions Patients with metastatic adenocarcinoma of
prostate, as a group, have a significantly lower Leydig cell
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addition to prostatectomy, are some of the treatment
modalities in the clinical management of PC. A correl-
ative analysis of Leydig cell density with PC metastatic
potential however has not been comprehensively stud-
ied, although PC was shown to have significantly lower
values of 5a-reductase and DHT concentrations as
compared to benign prostatic hypertrophy [15].

In this report we describe the relationship be-
tween Leydig cell density and PC clinical behavior or
metastatic potential.

2. Materials and methods
The Leydig cell density was determined by direct

microscopic morphological enumeration on the or-
chiectomy specimens from 111 patients with biopsy
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proven PC. The patients were divided into two groups were however not significantly different (> 0.757).
at time of orchiectomy: Group A, PCs with dis- The inter-observer variation was not significapt$
tant metastasis, 36 cases, and Group B, PCs with- 0.95).
out metastasis, 75 cases. In our institutes, bilateral or- The testes obtained from postmortem examination
chiectomies, in some selected cases, were performedof patients who died from causes other than prostatic
for therapeutic deprivation of endogenous androgen carcinoma could be divided into 4 groups according
for PC patients, with or without metastasis. Testes to age: Group 1: age 52—60, 6 patients, Group 2: age
from thirty-eight age-compatible (52-85 years old) 61-70, 18 patients, Group 3: age 71-80, 10 patients
autopsy cases who died of unrelated causes servedand Group 4: age 81-85, 4 patients. The causes of
as normal controls. Cases with known underlying death of this control group varied from acute myocar-
causes that affected testis were excluded from the dial infarct (9 cases), atherosclerotic cardiovascular
control group. Leydig cell density was expressed as disease with congestive heart failure (5 cases), squa-
cell count/0.78 mrh (approximately equals to an area mous cell carcinoma of lung (8 cases), adenocarci-
viewed under a 200 resolution, using a microscopy noma of colon with metastasis (6 cases), aspiration
with standard 18 eyepiece and 20 objective lens, pneumonia (5 cases), malignant lymphomas (diffuse
means of enumeration on five different microscopic high grade B cell, 1 case) and cerebrovascular acci-
fields in one routine paraffin-embedded H&E stained dents (4 cases). These diseases were a fairly typical
tissue section of each case were obtained. The meansrepresentation for causes of death in our institutes. Ta-
of four pathologists who independently enumerated ble 1 summarized the number of patients in each age
the Leydig cell density on different sections from the groups studied. Table 2 lists the means of Leydig cell
same case were calculated and the data thus obtainedcount of each age group in non-PC control cases, PC
were recorded and analyzed by two-tail Student's  cases with metastases and PC cases without metas-
test, using a computer program (Sigma Plot, SPSS, tases. The-values of each age-group are significant
Inc., Chicago, IL). The frequency distribution of the between PC without metastasis or non-PC controls and
data were found approximately normal with continu- PC with metastasigp(< 0.01). Thep-values of Ley-
ous variable within the finite range and thus could be dig cell density between each age group of non-PC
empirically analyzed by the distribution of Student's and PC cases with metastasis are highly significantly
Inter-observer variation was analyzed similarly. (p < 0.001, ranged from 3.8 10~*'to 1.15x 10~7).
Thep-values between PC cases without metastasis and
normal control in each age group are not statistically
3. Results significant p > 0.79). Thep-values between PC cases
with metastases and PC cases without metastasis are
The mean of Leydig cell density in Group A patients highly significant § < 0.001, range from % 10~'4to
was 14.43 (14.43 1.19 SE), Group B patients, 47.05 2.77x 10~8) in each age group.
(47.05+ 4.05 SE) and normal controls, 48.66 (4866 The intragroupp-values are not significant in PC-
2.94 SE). By two tail Student'stest, assuming equal  with metastasis or normal controls. The intragrgup
variances or unequal variances, Group A was signif- values in PC without metastasis are not significant be-
icantly different from normal controlsp( < 0.001), tween age Groups 1, 2 and 3. Thealue between age
while Group A and Group B were also statistically Group 1 and Group 4 in PC without metastasis is how-
highly different < 0.001). The PC without metas-  ever significant = 0.05) but in view that the num-
tasis group (Group B) and normal controls (Group C) ber of patients in these two age subgroups are small, a

Table 1
Number of patients in each age group studied

Age group  PC with metastasis  PC without metastasis  Controls

Group 1 2 12 6
Group 2 14 25 18
Group 3 16 30 10
Group 4 4 8 4

Age groups: Group 1: age 52-60, Group 2: age 61-70, Group 3: age 71-80,
Group 4: age 81-85.
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Fig. 1. Testicular Leydig cell density in patients with prostatic adenocarcinoma. Square: Normal age-compatible controls. Clear column: Cases
without distant metastases. Solid column: Cases with distant metastases. Cell density expressed as mean cell codni@f8amnsorted in
descending order according to Leydig cell density. Each column represents one patient.

Fig. 2. Representative photomicrographs of testis in a prostatic carcinoma with metastasis (2A) and case without evidence of distant metastasis
(2B). Arrows, Leydig cellsx 200, H&E.

larger number of patients is required to draw a statisti- the testicular Leydig cell density. Group A, PC pa-
cally satisfactory conclu_sio_r!. _ _ tients with low Leydig cell density and high incidence
From thep-values, significant difference is noted  of metastasis, and Group B, PC patients with high or
between control and PC with metastasis in each_age normal range Leydig cell density and low incidence of
group. The-value between controland PC cases with-  metastasis. The difference of Leydig cell density ob-
out metastasis however reveals no statistical signifi- served between these two groups was age independent
c_ant (_jn‘ference. It. appears ‘h"?“ the Leydig cell den- since no statistically significant age difference was ob-
sity displays a slight decline in non-PC controls as . .
. : . served between these two groups. Histogram of the dis-
patients aged. However, by linear correlative regres- tribution of f Levdia cell tDer 0.78 i
sion analysis (Sigma Plot), Leydig cell density and rioution o .megnso eyadigce cgun pero. . =
presented in Fig. 1. Representative photomicrographs

age distribution within these 38 control patients was k X
r = —0.6406 (x1), suggesting that a slight negative of testes with low (Group A) and high (Group B) Ley-

slope presents but that may not be statistically signifi- dig cells are presented as Fig. 2. Number of patients
cant as linear. in each age group is tabulated in Table 1. The mean

From data presented, it appears that PC patients canLeydig cell density of each age group is presented in
be best grouped into two major groups as based on Table 2.
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Table 2

Mean Leydig cell density in each age group of PC cases with or without metastasis
and non-PC controls

Age group  PC without metastasis  PC with metastasis  Non-PC controls
Group 1 44.74+ 9.91 14.40+ 5.2 58.80+ 9.4

Group 2 42.05+ 8.59 17.41+2.3 49.11+ 3.8

Group 3 37.174 3.92 1454+ 1.8 44,70+ 2.51

Group 4 64.23t 24.62 11.32£ 2.5 37.44+-3.11

Expressed as mean cell count/0.78 fntn SE (approximately 200 microscopic
field). Thep-values among groups and intragroups refer to text results section.

In this study, correlative analysis between Glea- p-value between each of the age group of patients with
son’s morphological grade and Leydig cell density was prostatic carcinoma but without metastasis and corre-
not performed. However, of the 36 cases with distant sponding control age group was not statistically sig-
metastases, 28 cases have a combined score 7 or highenificant, and the correlation coefficient of Leydig cell
than 7, and 8 cases have a combined score ranged fromnumber vs. age is only about 0.22. Previous studies
4to 6, as evaluated from the tumors at the primary site. suggested that androgen deprivation induces apopto-

4. Discussion

The results were unexpected in view that the ma-
jority of prostate adenocarcinoma is known to be an-
drogen dependent. Higher level of vivo available

sis of normal prostatic acinic epithelial cells [17,18]
but androgen deprivation therapy could increase tumor
grade, and reduce nuclear and nucleolar size [19,20]. It
is however, not certain that these biological and mor-
phological alterations would enhance PC metastatic
potential.

We present the data here merely as reporting a

endogenous androgens is expected to promote PCnot previously described observation. In view of such

cell proliferation and enhancing metastatic potential.
Since Leydig cells are the major source of endoge-
nous androgens production, individuals with decreased
number of morphologically identifiable Leydig cells

would suggest reduced available endogenous andro-

gens which was however not quantitatively measured
in this study. We however observed that the group of
patients with metastatic adenocarcinoma of prostate
has a significantly lower Leydig cell density than that
of the non-metastatic group or normal control group
while no significant differences were found between
the non-metastatic group and normal control group.
This observation suggests that prostatic carcinoma
with metastatic potential may require different level
of androgen for growth or is androgen-independent.
This possibility is supported by a recently published
experimental observation that human prostate tumor
growth in athymic mice was inhibited by androgens
whereas the cell proliferation was stimulated by finas-
teride [21].

The number of Leydig cells decreases with age but
age is only one of the factors accounting for the attri-
tion of Leydig cells in aging men [16]. In our series,
age apparently was not a causative contributory fac-
tor for the observed reduced Leydig cell density in pa-
tients with metastatic prostatic carcinomas, since the

strong correlation between Leydig cell density and
PC with or without distant metastasis, a working hy-
pothesis presumably should be postulated. We there-
fore hypothesized that the mechanism for the incep-
tion of prostatic carcinoma and attrition of Leydig cell

in patients with prostatic carcinoma are two unrelated
events. When both independent events occur, a subpop-
ulation of tumor cells that requires lower level of an-
drogen for growth or is androgen-independent may ac-
quire a selective advantage over other tumor cells that
possess no metastatic potential but require higher level
of androgen for growth within the prostate gland. Other
possible mechanisms including mutation in androgen
receptors in the subpopulation with metastatic poten-
tial, different level of expression of estrogen receptor
beta (ER-beta) [22,23] in the tumor cells and possibly
nutritional factors. Nutritional aspect is somewhat dif-
ficult to document since most PC cases with metastases
are not nutritionally deficient by clinical parameters,
such as body weight and measurement of postmortem
subcutaneous fat layer thickness. In the control group
studied in this reported, patients with advanced colon
adenocarcinoma and lung carcinoma displayed no evi-
dence of statistically significant reduction of testicular
Leydig cells density as compared with compatible age
group. Furthermore, the possibility that the PC with
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metastatic potential may express factor(s) that is sup- [13] M.L. Dufau, Endocrine regulation and communicating func-
pressing either the function or the release of luteinizing tions of the Leydig cellAnn. Rev. Physiob0(1988), 483-508.
hormonen vivo may also need to be studied. [14] A.H. Payne and G.L. Youngblood, Regulation of expression of

steroidogenic enzymes in Leydig celBiol. Reproductiorb2
(1995), 217-225.
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