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Incidence of disorders of spermatogenesis in middle aged

Finnish men, 1981-91: two necropsy series
Jarkko Pajarinen, Pekka Laippala, Antti Penttila, Pekka J Karhunen

Abstract

Objective: To investigate if the incidence of disorders
of spermatogenesis and testicular tissue morphology
have changed in middle aged Finnish men over 10
years.
Design: Two necropsy series completed in 1981 and
in 1991.
Setting: Department of Forensic Medicine, University
of Helsinki, Finland.
Subjects: 528 men, aged 35 to 69 years, subjected to
medicolegal necropsy.
Main outcome measures: Scoring of
spermatogenesis and morphometric analysis of
testicular tissue components. Individual risk factors
‘for testicular disorders obtained by postmortem blind
interviews-with acquaintances.
Results: Normal spermatogenesis was found in 41.7%
of the men (mean age 53.1 years). Between 1981 and
1991, the ratio of normal spermatogenesis decreased
significantly (odds ratio 3.5; 95% confidence interval 2.5
to 5.1) from 56.4% to 26.9%, with a parallel increase in
the incidence of partial and complete spermatogenic
artest (2.1; 1.4 to 2.9 and 2.9; 1.7 to 5.0, respectively).
During this period, the sizeof seminiferous tubules
decreascd the amount of fibrotic tissue increased, and
the weight of testicles decreased significantly.
Alterations in testicular characteristics over time could
not be explained by changes in body mass index,
smoking, alcohol drinking, or exposure to drugs.
-Conclusions: The incidence of normal
spermatogenesis decreased among middle aged
Finnish men from 1981 to 1991, and the incidence of
disorders of spermatogenesis and pathological
alterations in testicles increased. Deteriorating
spermatogenesis may thus be one important factor in
the explanation of declining sperm counts observed
worldwide.

Introduction

In 1992 Carlsen et al reported a significant decrease in
the quality of human semen during the past 50 years,
including a deterioration in mean semen volume and
mean sperm concentration in semen from voluntary
sperm donors.' Although contradictory and critical
tesults have been published,* this observation has
subsequently been corroborated by several reports
aclditionally suggesting that a similar deterioration may
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have taken place in the morphology and motility of
sperm.** The reasons for the declmmv quality of
semen and sperm are subjects of current research.
Several environmental toxins and chemicals such as
alcohol,® drugs," industrial solvents," and endogenous
and exogenous oestrogen-like compounds' have been
suggested to alter the function of male reproductive
organs via multiple mechanisms, including endocrino-
logical disorders and direct toxic damages on gonadal
cells.” "

Thus far, most reports suggesting a deterioration of
human semen and sperm during the past decades have
analysed the quality of semen from voluntary sperm
donors and men attending infertility clinics. Nothing is
known, however, about the changes in quality of sperm
from middle aged or older men, who may have been
exposed to enwron.mental and other risk factors for a
longer time than those younger subjects in prcﬂous
studies. In addition to high selection of subjects in pre-
vious studies, which possibly biases the outcome,
semen analysis may not relate directly to the severity of
testicular lesion at the level of spermatogenesis,”
although it reflects well the:overall function of the male
reproductive tract Therefore, to what extent changes
in semen quality can be explained by a detetioration of
spermatogenesis or some other disorder(s) in male sex
organs is undetermined. Alterations in semen quality
of donors may even be unrelated to spermatogenesis,
reflecting other factors such as changes in the
frequency of coitus, or be due to non-toxic exogenous
means such as variations in scrotal temperature
because, for examplc differences in typeé of clothing.
Moreover, it is not known if changes in some known
individual risk factors mlght be assocxatcd with declin-
ing sperm counts. In this study, we investigated possible
changes in incidence of disorders of spermatogenesis
and testicular morphology in two necropsy series
between 1981 and 1991, comprising middle aged men
with no selection as regards spermatogenesis and
fectility. Data on exposure to risk factors for testicular
disorders were obtained by interviewing close relatives
or friends of the deceased.

Subjects and methods

Necropsy series

We examined two necropsy series comprising middle
aged men who were subjected to medicolegal necropsy
at the Department of Forensic Medlicine, University of

Deparument of
Foreasic M edicine,
Universicy of
Helsinki, PO Box
40,0001 4, Finland
Jarkke Pajarinen,
doctor

Anud Penttila,
professor
Deparumeat of
Biometrics,
University of
Tampere, Finland
Pekka Laippala,
professor

School of Medicine,
Universicy of
Tampere, Finland
Pekka J Karhuaen,
professor
Correspondence to:
Dr Pajarinen.

B[ 1997,314-13-8



Papers

Table 1 Fealures of necropsy series. Figures are means (SD; 95% conlidence

intervals) unless staled atherwise

Oil(u(un;:n .

1981 (1=264) 1991(n=264)
Age (years) S40(965261055.1) 52.2(96,51.1105.2) 18(02t034)f -
8ody mass index (xg/m?) 21 (44:20610246) 258(46:2521026.4) 1.7 (0.910 2.5)}

Mo (%) according lo cause ol
death

Cardiovascular disease 138 (52) 126 (48) 4.6(-4.0t0 13.1)
Qther disease 40 {15) 39 (15) 0.4(-5.71065)
Intaxication 23(9) 31 (12) 3.0(-2.1108.2)
Other vialent cause 61 {23) 63 (24) 0.8 (~6.5 10 8.0)
Unkno#n 2N 5(2) 1.1(-0.8t0 3.1)
Interval between death and 35 (16:33t03.7) 1.8(2.1;3.6t4.1) 0.3(-0.010 0.5)

necropsy (days)

*Oifference in means or percentages (35% confidence intervals) between series. 95% Confidence intervals
excluding O for means and percentages are cansidered la be significant.

{Significant diference in comparison betweea series,

Helsinki. The capital Helsinki and the surrounding
Uusimaa province in southern Finland are the most
densely populated parts of Finland, with nearly one
fifth (1 million) of the population of the country. About
9500 medicolegal necropsies are performed annually
in this area. The first series was collected in 1981 and
the second in 1991, both as substudies of a study of
changes in the risk factors for sudden and violent
death. Both series initially comprised 264 consecutive
men aged 35 to 69 years (mean 53.1). More than half of
the men (65%) died from disease (table 1), cardiovas-
cular diseases being the most common. One third
(33.7%) died violently or due to intoxication, most of
them accidentally or by committing suicide. In seven
cases (1.3%) the cause of death remained unknown. By
covering 42% of all deaths of men aged 65 years or less
in this area, this series is the most representative
sample of middle aged men that can be obtained.

Methods

Testicles were weighed at necropsy, and the middle sec-
tion of one testis per man was fixed in 10% buffered
formalin solution or in Bouin's solution. Histological
sections (5 pm) were prepared after samples were
dehydrated and embedded in paraffin and were then
visualised by Herovic staining.

Spermatogenesis score

In each slide spermatogenesis was scored in 25
randomly chosen cross sections of seminiferous
tubules by one member of the study group (JP) with a
light microscope at a magnification of x200. The analy-
sis was performed without knowledge of interview data

Table 2 Details of risk factors for testicular disorders obtalned through interviews with
acquaintances in two necrapsy series. figures are numbers (percentages) of subjects

Dilterence*®

1981 (n=264) 1991 (n=264)

Acquaintances interviewed 151 (S7) 109 (41) 15.9(7.5t0 24 )t
Use of drugs
Antihypertensive drugs 15 (10) 5(5) 5.4(-0.81t0 11.5)
Sedatives or tranquiltisers 68 (45) 54 (50) 4.5(-7.8t0 16.8)
Other 42 (28) 32 (29) 1.5 (<9610 12.7)
Smoking 103 (68) 81 (74) 6.1(-5.0t0 17.2)
Use ol alcohal’
Low or maderate dnnking 80 (3) §2 (48) 53(-7.0t0 17.6)
Heavy drinking 11 (47) 57(s2) 51(-7.0ta 12.6)

*Oiffecence in means o¢ peccentages (95% confidence interval) between secies. 35% Confidence intervals
eccluding 0 for means and percentages considerad to be significant.

tSlgnificant ditterance in comparisan between series.

or other features and series of the subjects. Each sam-
ple was allocated to one of the following groups.

Normal spermnatogenesis—Cerminal epithelium was
normal in most tubules. Sertoli cells, spermatogonia,
spermatocytes, spermatids, and spermatozoa were all
apparent in the tubules with the epithelium appearing
thick and condlensed. Men showing modest hyposper-
matogenesis, characterised by a thin germinal epithe-
lium with diffusely reduced cell quantity at all stages of
spermatogenesis, were included in this group.

Spermatogenic arrest—All tubules contained at least
Sertoli cells and spermatogonia. No mature spermato-
zoa were observed, suggesting an arvest in the normal
spermatogenesis. Complete spermatogenic arrest was
defined as a state in which all tubules exhibited arrest
of spermatogenesis, whereas for partial spermatogenic
arrest some of the seminiferous tubules (> 5%) showed
normal spermatogenesis.

The Sertoli cell only syndrome—A complete absence of
germinal cells was observed. Only Sertoli cells
remained in most tubules, and in some areas tubules
were obliterated by fibrosis. In some cases with
complete spermatogenic arrest some of the tubules
showed only Sertoli cells, but these cases were grouped
on the basis of the main features of the section.

Fibrotic tubules—All seminiferous tubules were
totally obliterated by fibrotic tissue with both germinal
cells and Sertoli cells missing.

Morphometric analysis of testicular tissue components
Measurement of the percentage area covered by
fibrotic tissue and Leydig cells was performed with a
light microscope equipped with an ocular grid with
100 defined elements. The number of these'elements
situated on each of the testicular tissue components
was then calculated for one of three randomly chosen
cross sections of testicular tissue from each man at a
magnification of x40. An average percentage value for
tissue components was calculated. Mean diameters of
seminiferous tubules were measured in a proportioned
segment of line on the microscope view on a computer
screen. Ten randomly chosen circular cross sections of
seminiferous tubules were measured, and an average
diameter was calculated.

Scoring of spermatogenesis, morphometric analy-
sis of areas of tissue components of testis, and
measurement of the diameter of seminiferous tubules
were performed blind to interview data.

Interview study and risk factors for testicular
disorders

To evaluate the role of various individual risk factors
for altered spermatogenesis a relative or a close
acquaintance of the subject was contacted and
interviewed (table 2). The interview comprised a struc-
tured set of more than 50 detailed questions on occu-
pation, use of medications, and smoking and drinking
habits.”

A complete forensic toxicological examination was
performed for all men, including 2 determination of
blood and urine alcohol concentration at the time of
necropsy and analysis of the presence of drugs and
chemicals in blood, stomach, and liver.
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