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I. INTRODUCTION

The subcommissural organ (SCO ) is a specialization of the dienceph-
alic ependyma at the level of the posterior commisure. It has been
described in all classes of Vertebrates: cyclostomes (Drruov, 1902; Strnzt,
1907 ), selachia (GrrrnNr & UvR, 196)), teleosts (Mtzzt, I9r2; StRNre,
1967 ), amphibians (Mtzzt,1952; OrscHB, L961.,1969; RoonIcuaz, 1970a,
1970b; Dreorneu, 1970), repti les (D'Uvn et al. ,  1976), birds (GrtteNt et
al., 1966), mammals (Knennr, 1925; SrnNre et ^1., 1964; VIcH et al.,
1,967;  HnnnrINGER, 1970 ) .

,.rnp.r.rl.rr.

inhibiting operations .

page

)>

)>

)>

)>

)>

)>

)>

19t

196

197

t99
199
t99
20r
20r
202
202
202

204

207

207

208

)>

)>

)>

ód,

*



194 V. D'UVA et ahi

The SCO is composed of secretory cells, the functional significance
of which is still under discussion, from which the semetion of muco-
polysaccharides and mucoproteins (TprctvrANN, 1967 ) and sialoglycopro-
te ins (HÀocn & Srr :nsR, I973a, 1,97)b) has been reported.

In some vertebrates the secretory activity of the SCO seems to shorv
annual variations (Lpcart, 1946, in Rana temporaria L. and Rana esculenta
L.; D'Uvn & ClRncrR, 1976 and D'UvR er al.,  1976, in l-acerta s. siculo
Raf . ). Many other species present variations which can be related to diverse
experimental stimuli ( LnnTuERLAND & Dooo, 1968, in Anguilla anguilla
L.; Dtpor,RsN, 1972, in Rana temporarîa L.).

Various hypotheses have been suggested to explain the functional
signif icance of this organ. According to DrEoBneN (I975) the secretions
of the SCO regulate the composition of the cephalo-rachidian liquid. Grl-
BERr  (1956,  1958) ,  Fennnr  (1958,  1959)  and Pnr rov t rs  (1961)  suggest
that the SCO is involved in the regulation of water-salt balance. There may
also be a functional correlation between SCO and adrenal gland activity
(Arrrr-a & Ter-Rrurr, 1973).

Recent research using immunological techniques (Pnr-I-ETTIER et al.,
197 5) has shown that a hormone (somatostatin ) which inhibits growth
hormone (GH) release is localizecl in the SCO of rat. For a review of
ependymal special izations see the work of Roonlcur.Z (1976\.

ln Lacerta s sicula the SCO is composed of a single layer of ependymal
cells, whose secretory activity varies during the course of the year
(D'Uve et al., 1976). Four distinct stages in the secretory cycle can be
recognized by the rype and distribution of the semetory material in the

cells (D'Uvn et al., 1976).
The first stage, found in December, is characterized by a reduced

secretory activity. The cells contain only a few small chrome-haematoxylin
positive granules localized in the apical region. The basal zone of the cell
is almost lacking in granulation. The second stage, found from January
to March and from middle September to November, is characterized by
cells which are similar to those of the first stage. However, large masses
of secretory material appear in the basal region of the cells. The tbird
stage, found from March to the end of Muy and from July to the middle
of September, is characterized by an increase in the small chrome-haemato-
xylin positive granules and by the presence of large masses of secretory
material in the supranuclear region of the cells. In the fourth stage (June),

the basal, supranuclear and apical regions are completely filled with secretory
material in the form of large and small masses without a distinct pref-
erential location (Fig. I ).

A correlation between the electron and light microscope morphologies
of the secretion of the SCO has been attemped by D'Uvn et al. (1976)"
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The Gomori and pAS positive material localized in the basal region of the

cells may be identified with the material of low electron density (type C)

stored in the cisternae of the rough endoplasmic reticulum IRER); that

of the distal region with the type A and B granules.

stage 1 stage 2 s tage  3 stage 4

cycle; csm, tyPe C
2, type B secretorYFie. 1. - TyPical cellular

,.òt.to.v material; g, Golgi
stages of SCO during annual secretory
upiutta.tt; l, type A secret-ory granules;

gianules; J, coated vesicles.

According to our data, the secretory cycle of the SCO rn Lacerta s'

sicula has almost the same pattern ̂ , thé cycle of the cells of Leydig ani

of the secondary sexual .hrru.t.ristics (SSC) described by VRneNo et al'

(L973). In fact, the maximum secretory activity (stage 4\ of the SCO

coincides *,ith tire period of maximum development of - the cells of Leydig

and of the SSC. A decrease in the secretory àctivity of the SCO is found

during the period corresponding to a deffease in the activity of th-e^cells

of leldig ,Àa to the invàlution-of the SSC. \X/hen the cells of the SCo are

in stage f tpig. 2), the cells of Leydig are quiescent' These correlations may

suggest new approaches to the ptobl.- of the secretory activity of the

SCO.
An initial hypothesis is that the secfetory activity of the sco, to-

gether with other factors, influences some aspects of the sexual cycle;
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196 V. D'UVA et ahr

on the other hand, the SCO itself may be regulated by the same factors

which influence the sexual cycle. The substances cointained in the secretion

may intervene as regulators of more general functional activities (water-

sali balance, growth regulation, metabolism or others).

Before discussing the experimental design of this work, it is op-

porrune to briefly deJcrib. th. principal phases of the d sexual cycle of

Lacerta s. sicula.
In Lacerta s. sicula (Gelcnr.ro & D'AvtoRn, |95,; ANcpI-tNt et a|.,

lgTG) the sexual cycle shows two periods of activity. The first one occurs

from April to July, with an apex in June. At this time the SSC are well

deuelop.,l and spermarogenesis is active. A period of regression follows

in August. At thà end of this period the SSC are completely inhibited and

only ,p.r-rrogonia and Sertoli cells ate observed in the seminiferous

tub.rles. In Sàptember the SSC remain inhibited, but spermatogenesis

resumes and a discrete quantity of sperm is formed in November' From

December to the end of È.br,.rrry the structure of the SSC is not modified

and spermatogenesis remains as found in November. In March both the SSC

and the seminiferous tubules begin to be active again.

\7e are indebted to Prof. GrnNpneNco GuIARA for critical reading

of the manuscript.

II. EXPERIMENTAL PLAN

In order to demonstrate that the SCO is regulated by some factors

which conuol the sexual cycle, or that the secretions of the SCO have a

functional role in the regulation of some of the activities in the re-

prodrrctive cycle, experimentul mtt ipulation of some of the most significant

-orn.n,, of the se*.tal cycle was undertaken. The SSC and spermatogen-

esis were either stimulaied or repressed and the effects at the level of

the SCO were investigated.
Experimental variation of the sexual cycle was obtained by thermal

tr.r,r;r.n,, by the administration of gonadctropic, androgenic of- anti-

androgenic hormones or by castration. These treatments were effected

in the following periods of the year:

May-June, when spefmatogenic activity is at its height and the

epididymis and the SSC are well developed.

Iuly, when spermatogenic activity is decreasing, but the cells of

Leydig and the SSC are well developed.

October-Nouember, when spermarogenic activity is limited and the

SSC are completely inhibited. Some experiments with FSH, LH, testo-
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sterone and temperature variation were carried out with the natural pho-
toperiod and in a particular moment of the cycle (October ) when both
the SSC and the secretorv activity of the SCO were relatively inhibited.
Autumn \\/as chosen instead of winter because it is possible during this
period to stimulate the SSC rvithout st imulating spermatogenesis at the
same time (AxcerINI et al.,  1976). In winter the same reatment would
also have stimulated spermatogenesis, introducing another variable in the
evaluation of the data.

The castration experiments were carried out in different periods of
the vear:

July, when both SSC and SCO have elevated secretory activity.
Nouember, when there is a demease in the SCO activity and a strong

inhibition of the SSC. This period was also chosen to castrate animals for
observation in the following spring. \X/e wished to know if there was
a normal development of the secretory activity of the SCO in the spring,
when in norm al animals both spermatogenesis and the SSC develop aftÀr
a static winter period.

The inhibitory treatment with cyproteron was carried our in the
months of May and June, when the SSC and spermarogenesis are at the
apex of their development and the secrerory activity of the SCO is
maximum (stage 4) .

I I I .  MATERIALS AND METHODS

A total of 510 adult male Lacerta s stcula Raf. were used in these experiments.
These animals weighed approximately 14 g each and were captured in Nàples area
(Arzano). The animals undergoing experimental treatments were maintainecl in special
rooms, where temperature and humidity \\/ere controlled and fed on larvae of Teiebno
mohtor L. and fresh fruit ad hbttum The hormones were aclministered in 0l cc pa-
renteral iniections: FSH and LH in 0.7% NaCl; restosterone and cyproteron in
almond oi l  (Car lo Erba)(1).  Al l  the exper iments were carr ied out wi th- the natural
photoperiod, Tu'o experimental groups rvere formed:

Group.4  (Exper iments  I  -  I I  -  I I I )wr th  s t imu la t ing  fac to rs ;
Group B (Experiments I - II) r,vith inhibit ing factors or casrratlon.

The experimental and sampling procedures are summarized in Tables I an<l 2.
In experiment I of group A two difierent doses of FSII were used. The

higher dose of gonadotropin (750 trg per iniection every I days) was administered
to obtain a sure response at the level of the gonad s of Lacerta s srcula in autumn

(.1) The gonadotropins_used were from the Calbiochem: Pig FSH with an activity
of 1 Armour unit/m-g equal to 0.37 NIH-FSHS, units/mg (RÈrcrenr a \X/rlrrnrví,
197)); Horse LH with,an activity of_l_Armour unit/m_g eq.rul to I NII{.LHS, units/mg.

Conversion to U. l .  are for  FSII :  INIH-FSIIS, - '2ó.6 U. l .  for  LI i :  f  NIf i -
L I IS '  -  1518 U. I .  (DoNrr . r r  e t  a l . .  l96 î t .

r97
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Experinents l:
GrouP A,

hormones at room
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Table 1.

sttmulatrcn exqerrntent s
tempefature

Lot ,il1; Period t f

Dose/lnlectlon every I dry,
Sacrficed after days

t -69 - | 2 - | 5 -20-2r -28- )2 -40-41

t.6-9 . | 2- 1 5 -20 - 2 ) - 28-' 2 -40 -4'

t -6.9. L 2- t 5 - 20 - 2 t. 28-' 2 40 -4'

15.2r4r-48-r'
1r-2t4)-48-15
Sacificed on the same date
as lot A, B, C, D, E

A 4 '
8 4 5
c 4 5
D 2 0
8 2 0
F 4 0

Oct-Nov.
)>

)>

)>

FSII (100 rre)
FSII (750 pe)

LII  (50 pg)
LII ( 500 rrg)

Testost (200 pg)

Conrols

)>

)>

)>

)>

>>

Experiments lI: hormones at 28'C

Lot ^No' Period Dose/IniectionL/vr 
Anim. 

I !

Oct-Nov. FSII (100 rrg)
> LII  (50 rrg)
)> Controls

ti.lti.:._after days

, -6-9. t 2-r r -20 -2t -28- )2 -40-4t

, -6-9 -12-1, r -20 - 2t -28- t2 40 4'
Sacrificed on the same date
as lot A, B

A 4 '
8 4 5
c  , 2 0

Ot.-iti*,a"

:":1 1-u?'-
)>

))

Experrnents lll ;28.C

Lot ìll;. Period Photoperiod Sacrificed after days

4'
20

B
A

the SCO was also studied.
At a higher temperature, 28"C, 100 Pg

t -6-9 -12- tr -20-2r -28- t2-40-4'
Sacrificed on the same date as lot A

of FSI{ were suficient to stimulate

Oct.-Nov. Natural
Conrols

at ambient temperature. In fact, during this period- of the ye^Î at temperatures betvreen

ig-zo"C, low values of FSII do noi'ittd,rie either sperm production or significant

development of SSC in lacetta s suula (ANcBuNl et al'' 1976)'

fuiolts ,orohirruls Voigt behaves difierently under these conditions (LIGIT &

pransoN, 19691,. Ho*..r.r, siice a slight fesponse at the level of the interstitial tissue

was obtained with 
'doses 

of 100 pg=FSH fer iniection, the efiect of this dosage on

the SSC.
Frfty and I00 pg/iniection of LtI were administered at room temperaturg' In

the case oL Lncerta i stcula lower doses do not cause a massive stimulation of the

ssc. No deaths were observed using high dosages of LII.

During the experiment carriecl o", * 28"C, we have used doses of 50 p9/iniection,

which are able to stimulate SSC.
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SUBCOMMISSURAL ORGANi

GrouP B
castration

Period

Nov.

Julv
Controls, Nov.

OF LIZARD DURING SEXUAL CYCLE

Table 2.

mhúttory exqertments

t99

Sacrificed after days

160

r )
J.tly Sacnficed on the same date as lot A, B

,  No.
Lot Anim.

A 2 0

8 2 0

c 2 0

Expertn_ent ll z_

'  No.
Lot Anim.

4 2 0
8 2 0
c 2 0

cyproteron

Period

May-June
)>

)>

iniection
3 daysDose/Inie.:t":

5 mglml
5 mglml
Only oil

bn.
evefy

Davs Sacnficed
treatment after days

45 48-rl-54-r7-60
45 65-68-71-74-77
45 On the same

date as lot A, B

)>

))

)>

Control groups were kept for each experimental group'

The brains were fixecl in Stieve and included in paraffincelloidin according to
peterfi; 6 p sections were stained with chrome-haematoxylin phloxin according to

Gomo.i und Burgrlann. The testes and epidrdymis were fixed anC included as described

above and stained with trichrome of Galgano

IV. OBSERVATIONS

Group A: experiments uitb stimulating t'actors

Experiment I: hormones at ambient temperature.

Lot A and B: FSH
Lot F: Controls

Secretory granules appeared in the supranuclear arca of the SCO (stage

j) after 9 days-of geatment with FSH. At this time three 100 Fg ini_ections

hacl been given. Th'e same response was observed in animals sacrificecl at

l5 and 20 days. In the controls the cells of the SCO were in stage 2.

At 23 days, or eight hormone injections, the cells are completely filled

with secretory material (stage 4 ). The same response was observed af.tet 28

and j2 days of treatment (11 injections). Semetory granules were found only

in the basal region of the cells (stage 2) in samples taken after 40 days of

t reatment (Fig.  68).
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observed with higher doses of FSI I (7 j0 *e/
The same effects are

injection ).

- Using 100 ltg of FSH/injection is produced an effect in the resres only
after-)2 days of Úeatment. At this t ime stimulation of the cells of L.yaig i,
clearly apparent in the light microscope. \X/ith higher doses of hormone
(750 l tg)  the interst i t ia l  t issue is  c lear ly st imulated in samples taken af ter
l5 days of  t reatment.

- In samples taken prior to this t ime it is not possible to observe signs
of stimulation in the cells of Leydig uncler the iigl-t, microscope.

Stimulation of spermatogenesis is l imited ro ih. f iry phur., (mult i-
pl ication of spermatogonia and increase in primary spermarocytes). This
is more evident  in animals t reated wi th 7 50 .Lg/ in ject ion.

The epididymis is not signif icatively stimulated at any t ime during
treatment with 100 }g/injection. After 23 days of ueatment with . lor.,
of 7 50 Fg the epididymis is hypermophiecl and ial l  binucleate cells contain-
ing large quantities of secretory material are observed. The organ remains
in this state during the rest of the experimental period. The lu-en of the
epididymis contains abundant secretory material, but sperms are usually
absent. A de tai led description of the phenomena observed in the 1..-
product ive system is found in ANcnrr* ,  . ,  a l . ( t97O.

Lot C and D: LH
Lot F: Controls
\X/ith LII at doses of 50 grg for injection, afrer 12 days the SCO cells

aîe at stage 3, aftet 20 days the cells are ful l  of secretory marerial (stage 4);
this condit ion remains also after 28 clays ; afrcr 4) duv, the cells return
to stage 2.

\X/e do not have samples for short periocls of trearment in this
experimental series. After 15 days (f ive injections) the cells of the SCO
aîe at  stage 3:  the conuols are ar  srage 2 (Fig.6C).

After 23 days large secretory granule, appear in the apical region of
th^e cel ls  (stage 4)(Fig.  3) .  Af ter '4ì 'duys,  or  14 in ject ions,  rhe cel ls  of  the
SCO return ro stage 2.

- !I{ at high doses stimulates the intersti t ial cells of the resres ancl
epididym-is beginning from the Tú d,ay of treatmenr.

Litt le stimulation of spermarogenesis was observed.

Lot
Lot

T estosterone
Controls

In samples taken after l5 days of rrearment the cells of the SCO
aîe at stage 3; in the controls they are at stage 2. In samples taken after
23 days of ueatment cells at stage 4 arc obseived. After +l days of treat-
ment the cells aîe at srage 2 (Fig. 6D ).

E :
F :
























