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ABSTRACT: 
The Arrenic Actlon Purlng The Bufo arenarum Gonad Development (Anurp: Bulonklac). 

Bufo arenanur( ovul~tions have bcen kept in potpsium bibasic arscnate from the fertilization wtil26mn) larva. Thc gonad 
in development. in the presefice of thc toxiic, suffers signifficant alterations in its volume. shape uid stnicturc. It does not have thc 
typical naillii morphology; on the other hand, it is pnsented as a spherical rnass of reduccd v o l m .  Uiat has, as demostrated by 
thc histobgical anaiysis. very few oocytw a gonia submergcd in a very %arce qwitity of stroma. The hypoihesir of this study 
was that it would bc due to a succcssion of events whose cause woul4 lie on the damage that tha arcenic determine at the romatic 
layas level. 

INTWODUCTION: 
Several aurhors (Fenn and Carpmtcr.1968; Ferm et al., 

1971: H-, 1972. etc.) have studied ihe effcct of the m n i c  on 
mamrnals dufing davebpnent pnd havc descnbad particular terato- 
genic actions m tctudmnic and mcsodnmic Iaym as well as in their 
respective derivatives. 
Analogous results have bccn obtained in an amphibian, Bufo arcna- 
nun. in whichmorc scrious anoznali~ couid benoted when the arsenic 
doses have been greritg (Vega ind Rwib, 1980,1983). 

Provided thegonad stromai campaiicnf at least in amphibi- 
ans. is grown either at the cwlomic cpithelium expcnse (corta ) as 
well as at the mesomere's rnaenchyme. which would constitute the 
medullar part (Vannini. 1950; Witschi. 1967; Marchant-Larios and 
Villalpando. 198 1). the question arises whether the Bufo arenurwn 
gonad will be altered by arsenic during its differentiation. Bccause of 
this staternent a seria of experimental trials have been canied out. 

MATEWIALS AND METHODS: 

OQcytes of 540 arenarwn were obtained by the intraperi- 
meal injection of a homolog hypophysis suspension in 1 ml. distilled 
water. Fertiihation was &cd out in vivo. ?he control group was 
maintained in sranáard Holtfrcter solution. 

I The experimental group wcn expord mSOmg/l of potaviurn bibasic 
I arscnate (Sigrna) in Holtfretu soluiion from futilization mil the 

lluvae reached 26 rnm. total lengrh, on about 35 days after frorn h e  
fertilization. they were fed and rcached h e  stage X of Martin et al  

L 

(1985). nie solutions werc rencwcd every day until the larvae started 
feeding Ihemselves; fiom that momcnt the normal solution, and the 
toxic one. were changcd every wcr five days. Tadpoles were fcd with 
boiled lettuce. 

' he  water tanperature was kept in the toxic solution @h 6.8) 
were fixed in Bouin far three hourr (1 h U) min. at 4" and 1 h 30 min. 

at roam temperature) andcmbedded in waxparaffm. Sectiaiu embed- 
dad in paraffm wae cut u S um úid striiie.4 wiih hacmatoxylin and 
eosin. 'hose lwie kavinp d+y in ventril amas a ucr¡oUs üi- 
shapcs as amphaly or chondrodyrtrophy were discarded. 

RESULTS 
Control Lwae: 

Mlcroroopiully. thc gmad appwr a$ a nail and, along its 
m, thrcc ames ndp rogonod ,  mcgogonad ami metagonod cm be 
identified (Ponse. 1949). 'b fmt m e .  thc pgonad. has very trans- 
parent walls, the m m i c  obsmatim individualizes in its mner 
part srnall yellowish sphcrical coirpu4clo *at the histological analy- 
sis recognizes as oogonia in multiplication or oocytes in gmwth 
(fig.1). 

The next zone, thc mcsopnad, shows it relf opaque and 
histological serid scctionr, showed that it has gonirrr in celular 
division (fig. 1). In the mctagqnad, of fdifonn aspect. the hisfological 
analysis recognizef a very mal1 amowt of gonia submcrgcd in thc 
stroma mass. The rccults are similar to thosc notcd by PUanó and 
Pizarro (1958, 1962) in a study &out the devclopment of thc Bufo 
arMarum goiud. Moroovar, it ir impcxtant to ~ o i n t  out t .  every 
larva of tach group prwmu a simila femile fc~turor until shortly 
after themetamarphosir,sinceB~ow~rum bclwgs to an indiffer- 
entiared racc (ayrd'uig to thc wmnclatun proposcú by Wiuchi, 
1930). 

Experimental larvae: 

Gonads of treated larva am o b w e d  macmscopidly as a 
sub-spherical mass of virying volpmc batweui onc specimcn and 
another. and cometima, betwc.cn two gonads of th. ume rpccimen 
(fig. 4-6). 'hey have lost the ctrrctcristic nail physiognany. md its 
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volume is very small prniailarly in the larvae whose mesonephros, 
as dcmostrated by histological analysis. appears more or less anoma- 
lous. Serial scctioiis of thcpnad rcveal that in rnost cases it has few 
gonia submergcd in few rtnmia (fig. 2). 

On the otha h d ,  if a ganad seems to be wlonized by a 
little number of gamgial cells, the other can have only and exclu- 
sively, a mass of cells that constitute a desorderly siroma (fig. 3). 

In other lwrae it is possibld to see that if the reduced gonad 
takes place in anomalous position, the parallelism between the two 
gonads is lost. Itcan happenthat the gonadmay be adhered in a greater 
or lesser degrce. to thc camsponding mesonephros border. ar else it 
may be located in positions romewhat distant fiom the dorsal mesen- 
tery. With a shict constancy. when the gonad is very anmalous, in its 
rnacroscopic and histologic aspects, thc cytological mcsonephros 
wastc becomes quite evidmt. even when the other organs appeared 
normal. 

It has becn olrt.dy described in other studies (Vega and 
Pisanó, 1980,1983) themcianic pigment quantity that is accumulated 
in a very d d e r l y  way ia various areas of the larva. and it is not a 
rare case m fmd pigment gathered in bulky clots in the proximity of 
the anomalous gonodal shcture (fig. 2). 
DISCUSSION: 

As pointed out by Bum (1956) "a 
local interaction between medulla and cortex is the basic mechanism 
in the diffaaitiation of the ganad", also, an amphibian gonad not yet 
with sex diffcsentiatim,caasist of twoparts, that is. by the corta and 
thc me&&. The fmt is fonned at the cxpcnse of thc coclomic 
epitheliwn, thc secondorigmates by migration and differentiation of 
mesomcric ceil. that is, of the same material that will originate the 
mesonephros. Thc grrminil cells. of a frequently discussed origin 
(Pisad. 1979). in Biifoarenarwn have bcen recognizcd (Rengel and 
P i s d .  1981). As a ma ta  of fact after migrating through the dorsal 
mesentery, the genninai oells take place in the two gonad anlage 
placed m both sides of the dorsal mesentery and multiply colonizing 
them (Iiszn6 and Pizarm. 1958,1962). 

According to experimental data (Rengel, 
et al, 1985) in the present study cornparison of normal larva and the 
larva treatcd with potassium bibasic arsenate demostrates both macro- 
scopically as well as mimscopically, that the ganad has suffered 
significantly alterations in its volume. shape and s a t u r e .  As a 
matter of fact. besides the reduced volume, gonads wnstituted with 
a very small quantity of s m a .  and very few genninal elements, can 
be obtained. One should PEk oneself if the prcccnce of very few 
germinal cells rcprescnts the consquence of s rcduced sfmma; that 
is to say, if the limited qumtity of chis 1 s t  tissue, represents an 
obstacle for the multiplication of the primordial germinal cells and, 
threfore, the cause of an idequate wldzation of the gonad. 

Ihe desaibed anomalous conditicm ieads 
to the formaticm of a gonad that has lost every morphological 
characteristic. 

Since the wnstitution of the progonad 
has not talcenplace, themesogonad and themetagonad willnotbe able 
to take place either. according to the scheme put forth in this paper. 

It is pointed out that these two latter 
regions will be wnstituted not only at the expense of an active 
multiplication of the stroma cells. but also by presence of germinal 

cells (Pisan6 and P i m .  1962). On &o other hand. one should ask 
oneself if the ganad locatini, more or less differcnt from that one 
muring in the n m $  me, is due to a direct action of the arscnic on 
thc somatic cclls that will wnstitutc the out l i i  of the ganad, or due 
to a defect causcd by the arsenic in the mesomeres. The mesodamic 
layer according to studies also pedormed on mammals. would 
represent an embryonal layer that the arsenic can easily alter (Fenn, 
1967. 1977; Ferm and Carpenter, 1968; Hood, 1972; Hood and 
Bishop, 1972). 

According to Vega and Pisan6 (1980. 1983) when the 
development of Biifo arenarwnm is submited to thc action of arsenic 
solution the larvae evidenccs themselves histological anomalies to 
the skin level, intestine and spccially mesonefros. , 

Thatlast dataresults of m-st. because it permits suppose 
that the toxic substance used did not have a direct action over thc 
germinal cells or the genninal plasm. Althrough unsubstantiated in 
the literature. the autors express the hypothesis that the effcct is not 
direct, since in most cases. although in a very reduced number, 
germinal cell are found. Coordinating the results it would seem that 
the gonad's anomalous wnstniction, in most cases of a very small 
volume, it would be dueto a succession of events whose cause would 
lie on the damage that the arsenic determines at the somatic laycrs 
level. 

The migration of ihe genninal cells through the dorsal 
mesentery docs not seem to have been intemptcd.. it is carn>bor.ted 
by the fact that they are found. although in rcduced numbcr, in me  or 
both goriads. It would rather seun that they had some abrtacle to 
multiply and allow a normal development of the gonad; we attribute 
this obstacle to the scarcgiess o stroma, inhibited by the action of the 
arsenic. The intcrpretation of the p i c w  describcd rcprcsents only a 
hypothesis: however, we cansider ihat it is the closest to reality. 

Acción del arsénico durante el desarrollo de la gónada de Bufo 
arenarum. 
Resumen: 

Se han mantenido, en forma crónica, en presencia de 
arseniato de potasio. ovulaciones de Bufo arena- desde la fcrtili- 

. , 

zación hasta el estadío de larva de 26 rnm. , 

La gónada a lo largo del desarrollo experimenta significa- 
tivas alteraciones en su volumen, forma y estn~ctura. Pierde el típico 
aspecto claviforme y se presenta esférica de reducido volumen que. 
en la mayoría de los casos y en función del estadío. p m ,  según 10 , 
demuestrael estudio histoló@co,pocos ovocitos o genios sumergidos i 
en una escasa cantidad de eamma. 

t 

Se emite la hip6tmis que el arsénico no acaiarla direc- 
tamente sobre las ctlulas germinales. sino que desmllria de manar 
más o menos drhstica el tejido mcsontfriw. uno de los principaiw 
constituyentes celulms p m  la formación de la partc d t i c a  de lb 

gónada. 
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DESCRIPTION OF FiGURES 

Fig. 1: Sagittal scction through thc nomd pul .  pr: pmgonide mr: mcmgon.de meugaud Bu: 80 um. 

Fig. 2: Gonads of treatcd larva. Transversal ccction. Noto few germina1 ceUr and the p i g m t .  go: gond. Bar: 25 um. 

Fig. 3: Gonads of treated larva. Transversal raction. Notc ihe diffprcnt stnicnrrt of each gmad. Amw: one germina1 ccll. Bar: 40 um. 

Fig. 4: Gonads of traatcd larva (premetamorphic ruge); ¡te b v e  lut the neil phyeiognomy and ite volume Ir very ecantily. Bar. 0e4S um. 

Fig. 5: Gonads of normal larva (p r eme tamec  rtageh note the voluminous progonad. Bar: 0.45 m. 

Fig. 6: Gonads of treated larva (prmetamorphic ruge): note h e  reduced progonad. Bar: 0.45 um. 
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