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ALTERATIONS IN SIALIC ACID IN THE EPIDIDYMIS
OF THE PUBERAL RAT IN RESPONSE TO CHANGES
IN FUNCTIONAL ACTIVITY OF THE TESTIS
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Summary. Changes in the secretory activity of the epididymis and
accessory glands were studied in the rat during the transition from the
prepuberal to the puberal state. Administration of ORF 1616 or
cyproterone acetate, either alone or in combination, decreased the levels
of sialic acid and protein in the caput and cauda epididymidis. The
significance of these changes is discussed in relation to the physiology
of the epididymis of the puberal rat.

INTRODUCTION

Changes such as fluctuation in the normal levels of circulating androgens or the
flow of testicular fluid and spermatozoa, which involve the internal milieu of
the epididymis of an adult rat, are also known to alter its physiology (Gustafsson,
1966). The sialic acid content of the epididymis of an albino rat 1s affected by
the initial passage of spermatozoa from the testes during its transition from the
prepuberal to the puberal state (Rajalakshmi & Prasad, 1969). It was, there-
fore, of interest to evaluate the factors (androgens or spermatozoa) that affect
the physiology of the epididymis by altering the androgenic and/or the gameto-
genic functions of the testes, using epididymal sialic acid as a parameter.

MATERIALS AND METHODS

Albino rats of the Holtzman strain were kept in an air-conditioned room
(78 £2° F) and fed a standard diet with unrestricted access to water. The
animals were divided into four groups and were subjected to the following
treatments:

Group I. Immature 30-day-old rats were given ORF 1616 (1-(N-N-diethyl
carbomylmethyl)-2-4-dinitropyrrole) suspended in propylene glycol at a dose of
500 mg/kg/rat on Days 30 and 40 by oral gavage.

Group II. Immature 40-day-old rats were treated with cyproterone acetate
(6-chlorAS-1,2¢-methylen-17x-hydroxyprogesterone acetate) in olive oil at a
dose of 2 mg/kg/rat from Days 40 to 50.

Group II1. Immature rats treated with 500 mg of ORF 1616/kg/rat on Days 30
and 40, were given 2 mg of cyproterone acetate/day/rat from Days 40 to 50.

409



M. Rajalakshmi and M. R. N. Prasad

410

*1 a1qeL, ut uaAld sdnoid yo uondiIsa(]

‘'S F suedq "sesoiusred Ul SjEUIIUE JO JPGUINN

6vF 661 Q€T L4b | S06F9LL  6L-0F099 $00-0F 50-0 £10-0 7210 S00-0FG1-0 00T 6€ $0F 29 (9) AI
600.0+129-¢ 14-0+90-T1 E10+5L §1-0+¢-01 900-0+20-0 %00-0+%0-0 900-0 +%0-0 $0-0 + 621 10-0+€61 (o1) 111
L30+€0:6 901 +681 £6:0+911 $6-0+691 $00-0 +20-0 £€00-0+L0-0 £00-0 ¥ 60-0 0-0+6%C L1-0+S0-% {9) 11
81+6%L S6-1+ 81¥ L-g+0-12 9-1F£:09 L00-0+%0-0 1000-0 ¥ S0-0 900:0+90-0 €0-0+88-1 1000+ 02 (9) 1
aysosd spuoyd appsord spuoj3 syprudpipida siprudpipigs siprudpiprds  syprupipige
59|53 JOUUIS oatuaf Suyomdvoy  oinvjosioq s 42gmon) vpnoy mngon) vpno) mdvn)
- gnoso
(undio{3ny prov aunn) (uvdaof3n) asoromay (unduo/sjourt) prov symg (uvdio[Sws) utagosg *

SINANLVAIL

INTIAIIIA ALV SIVY TTVIN J0 SNVOUO AUOSSADOV THL NI dIDV DIELID ANV ASOLONYA ‘AIDV OITVIS ‘NIZLOYd 40 INHELNOD FHL NI STONVHD

g T1av],

'S FSueapql ‘sosoypuared ur spewiue JO IIQUINN

231¥908 | 95FE96 €€ +€-92 6-6F0-9L 1-¢+0-61 96F0-101 0-11+¢991 €LYT FL-910¢ [onuop (9) A1
aje3000
au012301d4o
+
1z ¥6:02 | ¢8F1-0F I-1+9-6 97+9%C | 80FTL | LCFYY L€ FHOS 6-%01 +9-3551 9191 44O (o1) 111
9eoe
L3 +8€€ | €SFOHE 0-£ F6-02 SHF9-1¢ 6:7+691 T9¥%68 SEIFEIEI 278 FL¥L91 suo1a301d4D) (1
89 ¥885 | 66F5¥9 0gFe-Ll gLFEEh 81F8 ¥l SFFEH9 86 FGIII L-89 F¢£-9G31 9191 4O (91
(3ut) (8u1) (Bu) () () () () (8u)
ansae 9v35044 spud vys0.q spuvyd vpnv) mdon) sysaf usUNDIL] gnosxn
Jouwag o433/ Suyomsvon p4aD)08 40T s dagmon) stutpyndsg

SINEWLVANL INTNELAId WALIV LVY TIV 40 SNVOHO XJOSSHOOV JO LHOIAM NI STONVHD
1 @1av],



Epididymal sialic acid 411

Group IV. Autopsies were performed on untreated animals which served as
controls on Day 50. The rats in the treated groups were killed on Day 50.

At autopsy, the testis, epididymis and accessory glands were removed and
weighed. Gitric acid was estimated in the seminal vesicles and ventral prostate
(Ettinger, Goldbaum & Smith, 1952), fructose in the dorsolateral prostate and
coagulating glands (Roe, 1934) and sialic acid in the Cowper’s glands and in
the caput and cauda epididymidis of one side (Warren, 1959). The caput and
cauda epididymidis of the contralateral side were used for the estimation of
protein (Gornall, Bardawill & David, 1949). At the time of autopsy, smears of
the corpus epididymidis were checked for the presence of spermatozoa. Groups
I to III showed no spermatozoa in the epididymis, whereas the control animals
showed slightly motile spermatozoa in the epididymis.

RESULTS

The changes in the weight of the organs in the different groups are given in
Table 1.

Administration of ORF 1616 on Days 30 and 40 (Group I) produced a
significant (P <0-001) decrease in content and concentration of sialic acid and
in the content of protein in the caput and cauda epididymidis (Table 2).
However, the content and concentration of sialic acid of the Cowper’s glands
remained unchanged in the treated rats when compared to those of the con-
trols {(Table 2). The content and concentration of fructose and citric acid in the
accessory glands showed no significant change (P > 0-05) after administration of
ORF 1616 (Table 2).

Cyproterone acetate treatment for 10 days from Days 40 to 50 (Group II)
caused a significant decrease (P <0-01) in content of sialic acid and protein
(P <0-001) in the caput and cauda epididymidis (Table 2). The content and
concentration of sialic acid in the Cowper’s glands and those of citric acid and
fructose in the accessory glands were markedly decreased after the administra-
tion of the anti-androgen (Table 2).

Simultaneous treatment of rats with ORF 1616 and cyproterone acetate
(Group III) produced a decrease in sialic acid content of the caput and cauda
epididymidis and of the Cowper’s glands and the content of protein of the caput
and cauda epididymidis (Table 2). The concentration of sialic acid in the caput
and cauda epididymidis showed a significant change (P <0-001) from control
levels; however, the decrease in content of sialic acid in the caput epididymidis
(Group III) was not marked (P >0-05) when compared to that of rats treated
with ORF 1616 alone (Group I). Simultaneous administration of ORF 1616
and cyproterone acetate caused a marked decrease {P <0-05) in the content
and concentration of fructose and citric acid in the accessory glands (Table 2).

DISCUSSION

Spermatozoa acquire the capacity for motility and fertilizing ability during
their transit through the epididymis. The response of the epididymis to changes
in its internal environment during the transition from a prepuberal to a
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puberal condition is of interest since, during this period, the epididymis is
apparently highly sensitive to changes in the androgenic and gametogenic
functions of the testes. Prepuberal condition refers to the period before entry of
the first wave of spermatozoa into the epididymis and puberal condition
indicates the state after the migration of spermatozoa.

ORF 1616, a dinitropyrrole compound, inhibits spermatogenesis at the
primary spermatocyte stage and produces drastic cytological changes in steps
1 to 14 (Patanelli & Nelson, 1964). In the present study, no spermatozoa were
seen in the epididymis of rats treated with ORF 1616 and there was a sig-
nificant decrease in sialic acid levels of the epididymis. ORF 1616 produced no
change in the androgen production of the testis. This was reflected in the normal
levels for the fructose values of the dorsolateral prostate and coagulating glands,
the citric acid of the ventral prostate and seminal vesicles and the sialic acid
levels of the Cowper’s glands. Since androgenic activity of the testis is normal,
the decreased amounts of epididymal sialic acid could be due either to the
absence of spermatozoa or to a direct action of the drug on the epididymal
epithelium. The former appears to be the more likely explanation since it is
known that the epididymal canal is dependent not only on the normal circulating
levels of androgens for the retention of its physiological integrity but also on the
normal flow of testicular fluid and spermatozoa (Gustafsson, 1966).

The extensive investigations of Neumann, von Berswordt-Wallrabe, Elger,
Steinbeck & Hahn (1968) have shown that the synthetic steroid, cyproterone
acetate, is a potent anti-androgen. Neumann & von Berswordt-Wallrabe (1966)
have suggested that the action of cyproterone acetate is one of competitive
inhibition of testosterone action on the target sites. At the dose levels employed
in the present study, cyproterone acetate decreased not only the levels of
fructose, citric acid and sialic acid in the accessory glands, but also levels of
stalic acid and protein in the epididymis. Accessory gland fructose and citric
acid levels are known to be sensitive parameters of androgen action (Mann,
1964) ; sialic acid in Cowper’s glands is yet another sensitive index of androgenic
function (Rajalakshmi & Prasad, 1968). It appears from our results that the
secretory activity of the epididymis is markedly affected by cyproterone acetate
treatment and is sensitive to fluctuations in the levels of circulating androgens.

Simultaneous administration of ORF 1616 and cyproterone acetate pro-
duces a significant decrease in levels of protein and sialic acid of the caput and
cauda epididymidis. It also causes a significant decrease in content and con-
centration of fructose, citric acid and sialic acid in accessory glands. This may
be due to the anti-androgenic effect of cyproterone acetate alone since ORF
1616 by itself does not produce any decrease in androgenicity.

From the present data, it is clear that the epididymis, during its transition
from the prepuberal to the puberal state, is adversely affected by any factor that
alters its internal milieu, namely a decrease in circulating levels of androgens or
the normal passage of spermatozoa and/or testicular fluid. It is suggested that
such changes are possibly due to modifications in the secretory activity of the
epididymis since the protein and sialic acid contents of the caput and cauda
epididymidis show the same pattern of fluctuations. The physiological sig-
nificance of these changes is under investigation.



Epididymal sialic acid - 413
ACKNOWLEDGMENTS

The authors thank Professor B. R. Seshachar for his interest in this work. Our
thanks are due to Mr S. C. Varma for technical assistance in animal care. The
work was supported by grants from the Ford Foundation, Ministry of Health
and Family Planning, Government of India, and the Indian Council of
Medical Research. The authors are grateful to Dr F. Neumann of Schering
AG, Berlin, and to Dr John W. Stein, Jr, Ortho Research Foundation, U.S.A.,
for generous supplies of cyproterone acetate and ORF 1616, respectively.

REFERENCES

ETTINGER, R. H., GoLpBAUM, L. R. & SMiTH, L. H., Jr (1952) A simplified photometric method for the
determination of citric acid in biological fluids. 7. biol. Chem. 199, 531.

GorNaLL, A. G., BaArRDawiLL, C. J. & Davip, M. M. (1949) Determination of serum proteins by means
of the biuret reaction. J. biol. Chem. 177, 751.

GusTaFsson, B, (1966) Luminal contents of the bovine epididymis under conditions of reduced sperma-
togenesis, luminal blockage and certain sperm abnormalities. Acta vet. scand. Suppl. 17, 1.

ManN, T. (1964) The biochemistry of semen and of the male reproductive éract, 2nd edn. Methuen, London.

NEeuMmaNN, F. & von BERswORDT-WALLRABE, R. (1966) Effects of the androgen antagonist cyproterone
acetate on the testicular structure, spermatogenesis and accessory sexual glands of testosterone-
treated adult hypophysectomized rats. 7. Endocr. 35, 363.

NeumanN, F., voN BErRsworDT-WALLRABE, R., ELGER, W., STEINBECK, H. & HaHnN, J. D. (1968)
Effects of anti androgens. Excerpta med. Int. Cong. Ser. 184, 823.

Patanerrr, D. J. & NEeLson, W. O. (1964) A quantitative study of inhibition and recovery of sperma-
togenesis. Recent Prog. Horm. Res. 20, 491.

Rajaraksumi, M. & Prasap, M. R. N. (1968) Changes in the sialic acid content of the accessory
glands of the male rat. 7. Endocr. 41, 471.

Rajavaksami, M. & Prasap, M. R. N. (1969) Changes in sialic acid in the testis and epididymis of the
rat during the onset of puberty. 7. Endocr. 44, 379.

RoE, J. H. (1934) A colorimetric method for the determination of fructose in blood and urine. 7. biol.
Chem. 107, 15.

WARREN, L. (1959) The thiobarbituric acid assay of sialic acids. }. biol. Chem. 234, 1971.



