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A NON-HEMOLYTIC, GROUP B STREPTOCOCCUS INFECTION

OF CULTURED BULLFROGS, RANA CATESBEIANA,

IN BRAZIL

R. L. Amborski,’ T. G. Snider 111,2R. L. Thune,3 and D. D. Culley, Jr.4

.xBs’nB.Ac’n: .A systensic streptococcal insfection its cuiltutmet! bumllfrtigs ins Brazil ‘svas chsaracterizetl by msecro-

tizinsg spletsitis antI hepatitis ‘svith hsepatic ansd rettal hemorrhage. A non-hemoly tic Group B Streptococcus

appeared! to be the cauise of the Iesiomss, anstl thse stimutlus for tlse splenic reticuloemstlothclial hvpcrp!asia

obser’s-et! ins the aninssals. Stress msiay Isave beens a factor its the t!evelopment of the pathological comst!itioms.

INTRODUCTION

Streptococcosis in an atiuhatic 1)oikilothermn

‘s’s-as first charactenizet! its rairsbo’s’s’ troutt, Sairno

gairdneni, b� Hoshsimsa et al. (1958). Episotles of

this tlisease have sinsce beets reported in a ‘s’a-

niety of both fresis’svater amid salt’svaten fish (But!-

lock, 1981 ). Infectious cauisetl by alpha Isemo-

lv tic’, beta hsemolv tic’, atst! msois-hsemo!ytic

streptococci have been described (Plumb et a!.,

1974; Cook and Lofton, 1975; Boomker et a!.,

1979; Bullock, 1981). This report characterizes

an epizootic of streptococcosis among cultured

bullfrogs.

MATERIALS AND METHODS

Buullfrogs ‘svere maitstaiusetl its a commercial facil-

ity locatee! msear the moutth of thtc Amazon Ri’s-cr ap-
proximisateh� :30 miles frons the city of Belems, Brazil.

Separate outttloor breedlirug atsd protluctiont pens pro-

‘s-’itled all aninsals ‘sviths free access to botis flowunsg

water ansel dlry lamstl. Spa’svmis ‘svcrc collectedl dlaily,

transsferred to a Isatchery and uiscti either as a food

alomsg with itssect larvae for the atiuults (in to stock
prot!uuctiots p�i� Thse system hsatl ftuiuctiouset! ‘svithouut

major problems for approximately 1 yr. Duumimsg Feb-

rutary amstl Nlarcls of 1982 equuatomial raitsfall. greater

thsans thsat tsormallv experienscet!. resuiltetl in flootling

of the outtd!oom pemss, amid1 ‘sviths a re’e!uuctiots its t!ailv

suuishighst isinudered proper samsitat uoms. Sonse pens ‘svcmc

more sutitable thsans others amid! movememst of frogs to

thsese petss resutltetl its overcrowt!unsg. Frogs, demomi-
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strating a pronousnced thifficuilty its resutbmcrgimsg,

startet! to appear at the surface of tiuc xvatem durinsg

March. Over the next 2 mo mortalities retluscet! the

population by 80%. The petss origutsall� contained! a

total of approximately 100,00() frogs.

Frogs were killed by pithunsg amid examittetl for

gross external and itstenusal lesiomss. Tissues froni six

clinically t!iseased frogs amid three ruoms-thiscasct! frogs

were collected in neustral buffered 10% formalits for

histological examinations. The tissuies ‘svcre processet!

3 days after collection. Paraffin cnsbet!tled tissuies ‘svere

sectionet! at 5-6 �am anst! stainet! xx-ith hematoxyhins

and cosins. Selected tissutes were stainsed by a Gratis

methot! (Bro’svns ant! Ilopps, 1973).

Bloot! ‘s’s-as collected by cardhiac puunctutre into cit-

rated frog Ringer’s soluutions, amstl solid tissues ‘sverc

aseptically removed from 10 cads of tssomibuuusd antI

appamemstl� healthy frogs for ni icrobiological studies.

Samples of ‘staten, soil, tat!poles, aix! imssect lam’s-ac

‘sveme processed to determimse tue presenuce of bacteria

ant! vimuuses accordiusg to techsmsidluues previoutsly tIe-

scnibet! (Glonioso et al., 1974). Itlentificatiots of the

bacterial isolates was carried! oust ‘svith a conth)ihsations

of microscopy and biochemical profiles accordinsg to

Glonioso et al. (1974). Additional biochemical tests

and selective-enrichment techniquues developed for

streptococci (Facklam, 1980; Waitkins, 1982) ansd se-

rological grouuping ‘svith the Phat!ebact Streptococcus

Test System (Pharmacia Diagnostics, Piscata’svay,

New Jersey 08854, USA) ‘svere performetl as needed.
The spleens of t!iscased frogs were t’svo times the

size of the uson-discaseti frog splcemss. There ‘svas ans
increase ins reticutloendothehial cells (spletsic nsacro-
phages) ant! acuste necrosis (Fig. 1). Tiseme ‘svas tIe-

pletions of small lvmphoid cells ‘svhicls xx’erc prescnst

in the msots-diseased frogs in muiltifocal accutmuila-

tiomss. Gram positive bacterial cocci ‘svere ‘s-cry nsuu-
memouts its the splensic tissute of somsse tliseased frogs.

Microscopic changes ins the liver of thiseasetl frogs
‘s’aniet! from motlemate diff use hsyperplasia of niehanso-

cytes to motlerate acute muiltifocal coagutlation use-

crosis ant! focal hemorrhage. Atrophy of hscpatocvtes

and disorganization of hepatic cords ‘svas a eliffutse

hepatic alteration (Fig. 2). There ‘st-as hyperplasia of

hepatic reticutloendothehial cells, antl these cotstaincd

slight to large numbers of gram positive bacterial

cocci. Thie livers of mion-diseasetl frogs hsad modlerate

diffuuse vacutolation of hepatocytes. One nons-t!iseased

frog had slight hepatic consgesticuis ‘sviths moderate hy-

perplasia of melanocytes. The kit!tseys of omse t!is-
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FIGURE 1. Diseased butlhfrog spleen ‘svith acute necrosis and loss of small hymphoid cells (X). Darkly

stained cells are ervthmocvtes (amro’svs). H&E. X200.
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eased frog had marked interstitial hemorrhage,

another had segmental necrosis of the glomemuiham

tufts, and one had nutmerous bacterial cocci ‘svith

minima! tissue alteration. In diseased ant! nton-dis-

eased frogs there ‘svas moderate diffutse nsuultifocal

mineralization of the tutbule epithehitum often ‘svith

occlusion of the lumen (Fig. 3). Also prcsenst ‘s’s-crc

slight to moderate ‘svidely dilated tubules comstaimiimig

proteinaceous material. The lung, stomach, testes, amidl

pancreas of diseased frogs ‘svere essentially normal.

Howe’s’er, there ‘svere gram positi’s’e bacterial cocci

in blood vessel lumens and in endothehial cells of the

stomach (Fig. 4) and other tissues.
Gram stained blood smears demonstratet! the pres-

ence of encapsulated, gram positive diphococci ‘sviths
occasional short chains of cocci in the diseased sam-

ples. A similar gram positive coccus Was suibsequteust-

ly isolated in almost puir� cultuire from thse blood

samples at 102 to 10� colony forming units/mI, ant!

at 102 to 106 colony forming units/gram in samples

of spleen, liver and kidney. Proteus vulganis and an

unidentified yeast ‘svere isolated from thse liver of one

diseased frog. Aeromonas hydrophila ‘s’s-as isohatet!
from a kidney of a second diseased frog. No other

bacteria ‘svere isolated from the samples, anst! obligate

anaerobes could not be demonstrated. Attenspts to

TABLE 1. Phcnot�pic properties of the gram posi-

ti’s-c coccuts isolated from diseasetl bullfrogs.

‘nest cur suclsstrate’ I)e’spcuucse’

h1emuul� six

iiucnuan l)Icuccd agar

Fruug bluuuud agar

.-

-

SusceptihiIit� tic

SucIfanue’tIcuux�zcule’and trimetluoprirn

Optcccluirc

Bile’ scuIuchiIit�

Bile-escuclin

Hippurate huvdroI� six +

Grosvth

iot; -

45(;

6.5�; NaG1

-

-

Lancefield serolcugical gruuucping

B +

C -
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FId;uuu� :3. Noms-dist’ascd I)uiIhf nog kidmst’� with tssuultifocal ttihsuiian mssitucnalizaticitu ) at’ro’s’s s ) and sligiutl�

dilated tubuiles (1’). H&E. X:300.

demonstrate ‘sinuses on monsolayer cultuires of fat head

mintio’sv and bullfrog tongue cells ‘sveme msegative.
The gram positive coccus could not be tlemssomsstrat-

ed ansong the apparently healthy frogs in tbse pens

at the primary isolation stage. Ho’sve’s-cr, the coccuts
‘svas recovered after 5 days of ennichmenst cuiltuure at

25 C in 0.02% azide-Brain Heart Infutsiots broths from

four of 10 spleen samples removed from pen reared,

apparently healthy frogs. Other tissute samI)hes ‘svcme

negative. Even after using cnnichmetst cuultuire, tise

coccus was not isolated from haboratory-maisetl bull-

frogs.

Biochemical and serological responses of the iso-

hate (Table 1) identified the coccus as a non-hsemo-

lvtic Group B Streptococcus. Gro’svths of the isolate

in putme culture was accompatsied b� extrermsc viscos-

ity ‘svhich made it difficult to remove the gno’svtls

from the surfaces of solid media. The pure cuultuurc

of the isolate did not produce pigmemst ‘svhsems gro’svns

either aerobically or anaerobically. Attenspts to iSo-

late the organism from en’s’ironmenstah samisphes, tatl-

poles, and insect larvae ‘sveme not suiccessful. Withs the

available selective media, species of staphs’slococci,

non-Group B streptococci, and bacilli ‘svere the Pre-

dominant isolates from these samples utusdem 1)0th

aerobic and anaerobic conditions.

DISCUSSION

There have beens relatively fe’s’s reports �n

streptococcosis in aquatic poikihothserms (Buil-

lock, 1981), with onslv t’svo of thsese stuidies itlers-

tif�-ing non-hemolytic Group B streptococci in

diseased fish (Plumb et ah., 1974; Cook ansd Lof-

ton, 1975). Histopathiological stitches ‘svere not

carried out in the fish stuitlies.

Bullfrog streptococcosis ‘svas characterized by

septicemia, nsecrotizing spletsitis, anid hepatitis

‘sviths hepatic amstl retsal hemorrhage. .A 15011-he-

molv tic Group B Streptococcus appearet! to be

the cause of the lesions, anstl the stimiiuiluts for

the spletsic retic’uiloemstlothsehiah hsvperplasia ob-

served ins the tsaturah itsfectioms.

A niajor featutre of the splehsic’ hesiolss ‘svas a

loss of snsahh lynisphsoitl cells. This del)hetion, loss.

or necrosis of small Ivmphsoid cells sutggcstet!

either se’s-ere systemic stress or a thinect effect

of the bacteria. As most bacteria ‘svent’ isolated!

in reticuloendothehial cells (msiacrophtages) maths-

en than the panenschvtisal cells, it is hssost likely

that stress factors pnotluuc’et! the deple’tiots of

FIGuRE 4. Submutcosal vein ins t!iseased h)utllfre)g

stomach ‘svith h)acteniah cocci its etsdotiselial cells.

Gram. X1,000.

lymphoid cells. The effects of tiuc stress amid the’

bacterial tlisease appear comutsght’tI. i’hut’ effect

of pre-existing stress was I)nobal)ly c’otttnibuttonv

to the tle’s-ehopnsetst of the stneptoc’oc’c’osis its the

frog poputlation. Rensal c’hsatsges imschuudimsg mini-

eralizatioms alit! tuubular tlilatioms ‘s’sene Present its

boths diseaset! ansol msots-disease’tI frogs. Thus mum-

erahizations may reflect a relatively isonmssal sit-

utation on a prol)henss its musiise’nah tsictabohisnss of

dietary or metabolic’ onigits.

The exact natuunt’ of thue stnesson) s) huas muot

been tletermineel. .-�msv ouse (in consbimsatioms of

effects assoc’iatetl wills either the floothimsg. oven-

c’ro’svtling, uttsavoidah)Ie thetenionatioms its satsita-

tioni or suiggestet! pnobletss its misitsenal isse’tabo-

lismn mnav hsa’se c’omstnibuited tot the t’Ishsahsc’cmusemst

of the disease. Other stressons. ‘svhsichs do) msot

appear to be apphicah)he to thst’pnesctst situuatiots,
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hsave’ bcemu suiggeste’tl to comstnihuite to stncl)to-

c’oc’c’osis (Phutmssb et al., 1974: Boontke’n ct aI.,

1979).

A’s-aihabhe neconds out mttonta!itie’s ‘s’sitluimu thsc

P�’l5� imsehic’atetl thuat tisonibutut! frogs with iisflat-

eth huumsgs amsth sphetsotisegalv ‘s’sere Oc’caSiotsalhv

oh)sen’s-etl 8 nsso prior to) the e’pizootic’. Thsis suig-

gests that thse Streptococcus mssav have beets its

hue svstens for sotsse titsse. Ho’sve’sen, 150 micro-

biological stutthies were penfomisseth otu tisese amu-

itisals. Gi’sems the fact thuat Crouip 13 streptococci

appear to I)t’ pant of thse bacte’niah flora utsthigc-

msouts to hsuitisans ( \Vilkimsson, 1978). thse exact

souirc’e of thse orgatsishii may mscven be’ kmsowms.

As reported ‘s’sitls other ttott-hsemiiohvtic’ (;nouup

13 streptococci (\\‘aitkits, 1982). the’ frog isolate’

t!itl tsot pnotluuc’e the’ orange pignssent c’hsanac’tt’n-

istic’ of hemolytic Gmouip 13 streptococci ‘s’shtcts

gno’s’s-n uitstlen ausenobic cotsdliti( imss.

Ouin nesuuhts tlehssolsstnatctl thtat ntatuinahlv oc’-

c’utrninsg episotles of Stnel)toc’oc’cosiS anssousg poi-

kihothuenmiss are tsot Iimssite’tI to fish. As its other

epizootic’s of tlsis disease, stress nsa�- Isa’s-c bee’ts

a factor its the dl(”st’lOI)tsietst (if the pathsological

c’omsthitiomu.
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