
Bufo Ma rinus as a ector
 

of H elminth O va in P uerto Rico"
 

By Wl\L A. HOFFl\IAN and JOSE 1.. .JAN EH 

From the Department of M edical Zoology, School of Tropical Medici ne, San J uan, Pu erto Rico 

T il E lXN Ul\lERABLE represen tatives or B llf o 1Il0ri1ll1S, desig
nated the giant Surinam toad bv Wolcot t ;' are descended 
fro m a few ind ivid uals brought from th c Barbudoes byX luy 

in ] 920, and forty tra nsported from J amaica in ] 924 by M en endez 
Hamos. T he activities of th e "sapo" have effected a marked red uc 
t ion in abundance of white sugar cane grubs and other insects . T hc 
resu lt s obta ined t hrough the ugency of this beneficial an ima l ha vc 
led t o its importat ion from P uer to Hico t o H a wa ii, Muuri t. ius and 
Louisiana . 

T he junior au thor first noted ova or S chistosoma tuansoni in feces 
of t oads captured at Sabana Llana, ab out te n mi les eas t of Sa n J uan , 
and recognized it s sign ificance. T hc for tuitous occurrence of para
siti c helminth ova might take place an ywhere. However , if thi s 
phenomenon wer e rc pea ted with a degr ee of freq ucncv, th en some 
importa nce might be attac hed to t he findin g. 

Accordingly , arrangements were made for the collection of toads 
in va rious localities, special emphasis bein g placed up on foc i of 
sc histosom iasis . " 'e are gra teful to thc Med ical Division of the 
Puerto Ri co Hecou strucliou Administration and to individuals who 
procured "sapos" for us. These were transported 'to the laboratory 
as soo n as possible and isolated . Their excret a was then exa mined by 
the scd imcnt uti on-concent rut ion method. " 

T he localities where toads wer e collected were fairly well distrib
uted throughout the Island : Sunoco rMart in Pella , Hio Piedras, and 
Sabnna Llana , eit her part of or a relatively shor t distance from 
San Juan, north: Utuado, Comerio, Aibonito, Harrnnquitns, Caguas 
and Gurabo, cen t ra l ; Fajardo and Nuguubo, eas t; Gua,\'anla, south ; 
.:\Iaya giiez and San Sebast ian , sout h. Some of these places , as 1'01' 

exam ple, Gu ayama, N aguabo, Aih onito and Ut uado are schi s
t.osomias is foci of cons iderab le intensity. In all probability the 
negative results shown in th e tabl e for these places would have been 
mod ified had it been po ssibl e to collect additional samples. :\[orc
over, the adaptation of cer ta in means unfavorable to th e spread of 
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schistosomiasis, nam ely, cons t ruct ion of a modern se wage plant, 
thus preventing the trunsportnt ion of crud e se wage to ce r ta in sugar 
lands, and th e erection of a wir e Icnce to keep individuals Irorn a 
reservoir heretofore co nt a in ing a high per centage of sna ils infect ed 
with S. uuuisoni would tend to reduce positive findings in llu: sect ion 
of Guuyumu where toads had been co llcc lcd . 

In brief , roundworm , whipworm and sch istosome ova were able 
to pass in a viable s ta te throu gh th e alimentary ca na l of toad s in 
ges t ing them . The ova of asca ris and tricluu-is were c ultured and 
rea ch ed the ve rm ifo rm stage. Of three ser ies, eac h consist ing of six 
clean sna ils of the species A usiralorbis !tlabratlls, intermediate host 
of 8 . uumsoni in this region , s ix, one and five, rcspoct.ivelv gave on' 
cc rca riue within a month after expos ure to sch is to some ova recov
ered from toad exc reta . Adult exa mples of S. mansoni were later 
found in th e livers of two rats exposed to cerca riae Irom this source. 

To eliminate th e improbable hypothesis that Bu]» murinus might 
se rve as a definitive host of S . ma nsoni, toads passin g sc hist oso me 
ova were ca re fully di ssected and , as wa s expected, no evide nce of 
adult sc his l.oso mcs could be found . 

The low incidence of hookworm (sec tabl e) in this se ries of toad 
feces may be attributed t o th e fact tha t , as a rule th ese toad s were 
not co llected fr om sites of high unciu nri al endem icit v . , As ,vet we 
have no knowl ed ge regarding the ab ility of hookworm ova or larvae 
to survive 01 ' develop in toad feces. 

The exp la na t ion fo r the presen ce of hel m in t h ova in t oad exc reta , 
see ms , a t lea st in pa rt , quite ob vio us . So me flies, members of th e 
genc ru Jllusca and S arcop!w!ta, among ot he rs, may ut ilize human 
exc reta as a medium of larvul dev elopment . In Puerto Hico Bu jo 
marinu« has exe rc ised a preferen ce for adult beetles of th e Inm ilv 
Scarnbne id ue . " 'ith th e trem endous incr eusc of to ads and a d ecren; e 
of whi le grubs or ?\la~ ' hee l.l cs , due to the feeding activities of t he 
toads,' othe r food must he so ug ht. Observn ti ons made during the 
co urse of this s t udy ind ica te that whil e Buj o niarin us may huvc 
preference s, yet it is an uda p lab lc orgunism , and mu v be definitclv 
om nivorous in its feeding habits . 

I)lIe to wid espread, promiscuous ddeeatioll hy mall. till' cop rop h
agous Di ptcru find a n a hunrln nee of cxc rr-ta more- or' less sa ti sfa<'lorv 
1'01' Iho devolopuu-nt of IIl<' ir offsp ring . The load, seek ing a sul)
sti tulr- for its pn-Icrrcd food, c o nsu m e-s Ihe diptr-rous lIlaggols . III 
d oin g so, SOllie excret a is und oubtr -dlv ing('slt'd, and with it th e 
hchuin th ova . 

\\'e mnv infe-r l.hu l III(' "sa po " Illa,V, 0 11 occusious . Ill' ('opt·ophngous. 

So me were se n t from Sa n Sebastillll . Degen erated ova of ascaris and 
trichuris in th e vermiform s t age, and dead on es of hookworm and 
sch istosollles were found. N o fly larval' wer e present, nor co uld nny 
ind ica lion of th eir presen ce II(' noted . The sa III pie of excreta eon
s ume d was ohv ious l ~' a n old on e. On ot he r occ as ions ma ggots were 
lacking in t oad excreta in whi ch helminth ova oec lll' ~,(, ( l. The pres
ence of co p rophagous dipterou s la rvae ca n he co ns idere d a good , 

th ou gh not absolute , indication of feca l ingestion . . , . 
Ther e exists a possibility that under Invo ruh le co nd it ions sc h is to

so me ova m uv sur vive for an appreciable peri od . One toad passer! 
v iab le cggs three t o four days after a rr iv a l in the labor:ltory . ?h
vious ly ingestion must have occurred at lea st one da,\' before. arrival 
at the laboratorv. I t might he mentioned that morphological d e
tails of th e cmbrvo can he more readilv di sccrncc! in schistosom e ova 
following the intestinal jourucv through th e amphibian than wh en 

recovered directly fr om human feces. 
Hookworm roundworm and whipworm ova, to give rise t o an in

fection must be so distributed that ac cess to or co nt ac t with man is 
a ssured . F or sch istosomcs t o achiev e this goa l, the ir ova must reach 
wa te r . :\Ian\' of the toads used in this s t udy wer e taken from 
sch istosome ' infes te d st reams . In our field expe r ience we have Ir e
qucntly found them in this en viron me n t. 'Ye h ~,: e also obs erve d 
that under laborutorv co nd it ions these amphlbtans npparentlv 
defecate as reudilv in wa t er as upon a dr." surf ace. It th erefor e seems 
logical to assume Ihut a t times ,the m ol luscan host may becom e in 
Iected Iluousrh this Illech anicalmeans of t.ran smissi on . 
~ ~ I 

Un der l aLora t ()\ ·~· co nd itio ns it has been dem onstrated t rat 
ascaris , whipworm and sc h istosome ova muy pa ss unharmed throu gh 
th e t oad subseq ue nt to ingestion, t ha t the firs t tw o can be cult ured 
t o the vermiform st age , and the third ca n give r ise to infection s in 
th e molluscan inlerl1H:di a le and lali oru torv d efinitive ho sts . " 'hether 

. a s im ila r chai n of eve n ts ca n be duplicated in nature is a mutter not 
I'eadily detel'mined. The presence of these helminth ova and co p
ropha'golls maggots in the toad intestine ca n se rve as an indication 

of soil pollution. 
HIIJo muriuu« ma v also fun ction as a dist.rihut illg agenl of Austra

lorbi» gll/bratlls , for living repr '('senlatiYes 01' t his sna il were n'cover~d 
Irom a toad eap t. ured Ileal' Hio Piedras. Usua lly , however. snuils 
swallowed hy loads su ccumh. In l.hc worst sc h istosome infested 
s(.et.ioH of GlI:I~'anla, sm ull r-xamplcs of .1 . yluIJ/,(,llI s, seld om at.tuin
ill" a diu of hall' all inch, c ut.ed an important artiel e of thenu-tr-r o n s l il 

~ 

IO:lds'did.. Olle toad eonlained I\n·III." . This amphibian mav there
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fore be considered a factor in the natural control of sch istosomiasis. 
The	 omn ivorous habits and adaptibility of "sapos" enable them to 
survive under a varie ty of conditions. 

We may tentatively conclude that although Bufo marinus is not an 
unmixed bless ing, t hc benefits it confers upon the I sland far out
weigh its drawbacks. If it does constitute a potential menace as a 
mechanical vector of parasitic helminth ova, this condition has been 
brought about through the long standing and objectionable habit of 
promiscuous defecat ion on the part of the "Jlbaro" (countryman) 
and his children, to which the toad has adapted itself. 

nEFERE~CES 

1.	 Wolcott, G. N. What the giant Surinam toad BuJa marinus 1.. is eating 
in Puerto Rico. Jour. Agric, Un iv. of Puerto Rico. 21 :79- 84, 1!>S7. 

2,	 Hoff'mun, w. A., Pons, .J. A. and Jancr, .J. L The sedimentation con
cent.ration test mcthod in schistosomiasis mansoni, P. R . .JOUI' . Pub. 
Hcalth & Trop. l\'fcd . 9 :283-2!>8, 1!>~34 . 

TABLE 
HESULTS OF FECAL EXA~lIX"\TlO:\S 

A. 
Locality	 lV a. o! S. III 111 bri- 1'. lIook- JI iscellalIeOIiS 

Toads 1na1l S01l1 coi -lc» trichiura 1l'orm 

Sunoeo 5 0 ~3 ~3 0 
Sunoco 5 0 I 2 0 
M . Pefiu (Las Casas) 9 0 0 0 0 
Bo. Cupey, Rio Piedras 15 0 I 0 0 
Sabana Llana" 
Ut uado (R io Vivi) !> 0 0 0 0 
Comerio 14 9 10 !J (j E. coli cysts? 1Iym en 

olepi s 1/(/1/(/ ova . 

Aibonito lU 0 0 0 0 
Barranquitas 12 2 2 '2 0 
Central Defensa, Caguas !> [) 3 I 3: t Strollyyloide.•.»ier

coralislarva? 

Slaughter House, Caguas 11 0 0 0 0 
Above " ., " 12 0 0 0 0 
Bo. Marney, Gurabo 5 2 2 1 l? 
Fajardo 4 0 0 0 0 
Naguabo (Rio Duque) 12 0 0 0 0 
Guayama (Colonia Vives) 9 0 1 0 0 
San Sabastian 12 4 ~3 7 I 
San Sabastian (j '2 3 3 2 
Mayagucz (D ulces 

Labios	 H () Q () 0 

Totals 17:3 2(j :n 28 1~3 

* Thc number of toads whose excreta contained ova coul d Hot be given because examinations 
were made from pooled fecal samples. 


