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Abstractl

The interna1 rnicrococca1 110ra of 23 hea1thy European lobsters,

Hornarus vu1garis L., was investigated. The lobster pathogen, Gaff

kya hornari.was not 10und. A new solid medium giving a more abundant,
growth 01 the bacterium is described. The susceptibi1ity 01 G. homari

10r the European lobster with A.T.C.C. type strain no. 10400 was

tested. By injecting this strain into hea1thy lobsters a Clorta1ity

01 100 9~ was obtained. Tbe occurence 01 the bacterium in Nonvegian

waters is discussed.

Introduction.

In 1955 and more seriously in 1957 Dutch lobster importers suf

fered heavy losses duo to the inlectious disease Gaflkaemia (Roskam,

1957). The agent 01 the disease is a tetrad-forming micrococcus,

Ga:ff'kya homari, :first described by Snieszko and Tay10r (1947) and

narned by Hitchner ahd Snieszko (1947). The bacterium causes a septi

cemia, resu1ting in 10ss 01 circu1ating b100d-corpusc&les and in

creased c10tting time. The disease i5 high1y inlectious in pounds

and tanks. The bacterium is i'ound in pure cu1ture in the body fluids

oi' the dead anima1s. The disease seet'lS to be dependent on temperaturo,

occuring in swruner on1y at water temperatures above 8 0 C.
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Duteh workers (Roskam 1957 and 1958) report the diseuse in

lobsters imported rrom Norway in May and June 1957 and in 3 dead

1obs~crs in 1958.

1n Norway however, the disease has neyer been reported and thc<

aim of' this work was to investigate thc baetcrial f'lora of' the in

tcrnalorgans. of' thc European lobster, Homarus vulgaris L., to asecr

tain wether G. homari might be part of' the natural baeterial f'lora

of' the lobster eausing disease only under suitable eonditions. Patho-

ttgenieity tests of' G. homari, f'or the European lobster, .were älso

perf'ornled.

Experiments and results.

The internaiorgans of' 2:3 healthy lobsters f'rom the pound at

Glesvoor south-east o:f Borgen, were examined. Several dif'f'erent met

hads of' killing the ßeninmls' were tried, and the easiest was :found to

be to deep-f'reeze tho unimals and then to di.seet out the internal

organs under sterile eonditions. Cultures on several cu1turo_media.

were made rrom heart, liver, green glands, stomaeh, intestine and

reproduetive tis~ues. Also some eultures were made f'rom museie.
'. " . 1 ~ ~

A <copepod., Nieothöe astaei Adoui.n und Milne Edwards, whieh seemed to

tt be a v~ry< eo~on gill parasite on the i~bster,"~as disinf'eet~d~
, " . .' .

erushed and spread on to solideulture media.

<The results of' the investigation showed tlmt heart, liver,
.' ," .: :

green, glands, reprodu~t~ve tissues und museie seemed to be sterile.
• • • ". "' • ~ " ". \. \ >

Also the eultures :from the gill parasites'<se'enled'tö'be<sterile~From
. ~ '; . : . ... ..~'. ",

'the stomaeh <änd"'intestine on tho eontrary a rather varied mierof'lora
• • • • • '. '.. • l ' .... .~~

wasgrown eonsisting o:f dif':forent baetoria, some f'ungi and several
" "'..' ':':. ~ . ,.... ,

yeast-liko organisms·. <As" only little is known about the mierof'lora

of' marine evertebrates, it would have beon of' interest to mako a

s:urvoy of', the whole J!liero1'lora of' the lobster, but tho work had to

lJe·<liiiiited"nnd '\v<ä.s"·cori:c~ntrated on the microcoeeal f'lora.' All eo10

nies were examined' by phase-~ontrast'microseopy and all mieroeoecae

Were picked< out "f'ar' f'urther examination~ Hore< ngain the materinl had

t6'be-limii~d'and at'last~5:3·~train~ 01' small mieroeoceae -that eould'

possibly'bo'identieal·to'G.·homari'were·lef't~

1-- -

These 53 strai~s were detormined aeeording to the list of' roae

tions'-given f'?r G;'- !lomar! <in Bergey' s Nanual oi,Detorminative Dae

toriology (1957). Thc f'ollowing reaetions were tcsted: Growth in

,:
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nutrient broth and on nutrient agar, on potato, the ability to

liquei:y gelatin and hydrolyse stareh, to reduee NO
J

to N0
2

, produe

tion oi: indol, H2S and aeetylmethylearbin?l and the reaetions on

the i:ollowing sugars and alcohols: glucose, lactose, saccharose,

maltose, arabinose, xylose, mannitol, dulcitol,inositol, saliein

and glycerin. Further the production oi: urease, the use oi:

ammonium salts as s::n1l:.e source oi: nitrogen and the reaction Oll

litmus milk were tested.

Although most oi: the examined microeoeei did resemble G. homaJ;'!

• in, that they were little reactive, none oi: them were consistent

with it in all reaetions.

•

For comparrision and control the type strain G. homari,, .
A. T~ C; C. no. 10400 \vas obtained. The description oi: tld," bacterium. ." . . .

says lt grows,slowlY and sparslyon artii:ie!al media. A medium oi:. ,

the rollowing eomposition: 0.'% peptone, 0.'% tryptone (Oxoid),

0.5~ yeast extract, 0.5% NaCl, O.l~ glucose, 0.2% Na2HP04 , 0.'%
Baeto T~1io1 Hedium and 1.'~& agar, was i:ound to give a i:air1y

abundant growth in 2 - 4 days at JOoc. It also appeared tImt the

1yophi1ized cu1ture 'vas more easily gro'vn than \vhon the type strain

was reeoived grown in Dii:co Bacto Thiol Nediwn.

Snieszkoand Tay10r (1947) obtained a 100~ morta1ity whon

injecting the Amoriean lobstor, Homarus americanus Ni1ne Edwards,

with emulsions oi: the baeterium G. homari in 2.5% NaCl grown on

artii:icia1 media. The Dutch investigators (Roskam, 1957) ,vere not

ab1e to transi:or the disease this way, they succeded ,iith a 67%

morta1ity on1y by transi:ering blood' i:rom diaeased animals. This

f'act was be1ievod to be explained oither by the Dutch strain'o:f

G. homari to be 1ess virulent than the American one, or European

lobster to be less suseeptib1e oi: the disease.

In this'investigation 7 hea1thy lobsters i:rom the G1esvrer

pounds 'vere injected with 0.' m1 oi: a dense emulsion oi: the type

strain grO\1Tn on the artii:icial medium mentioned above, in 0.5%

NaC1. The injeetion was made in the muse1es 01' the f'irst abdo:';

minal segment. Tho anima1s were held in aerated sea-water at

16 - l8
0c. All anima1s died within , days. The bacterium was

f'ound in.pure culture in rather largo quantities in the body

1'luids o.f tho dead anima1s and \vas oasily reiso1ated. In a
, 0

--_.--lator' similar-,tost wi th- 9 lalba-ti!:rsheld at 14 C, all animals di.od,



•

• .. ,. --..-.."

•

•

'within 9 days, also here the baeterium was easi.ly regained~'f'rom the

body :fluids. In both experiments control animals~heJ.d,uoderquite

similar eonditions did not show any signs o:f disease.

Conclusion. '

The work re:fercd to in this paper "raS earried out in the early

sixties and although the~e are several more recent publications on

this subject; it mriy be o:f same interest that studieis concerning

this disease have betm dohe in S~and:inavia~ The eorlcilusibn of this
, '

investigatlon must bei that the disease Ga:ffkaerrtia has not oceured

to any obvious exttmt in Norwegian \mters but that the.loeal lobster

iS,nevertheless highly suseeptible to the pathogen. Although G.homari

was not deteeted in the normal i'lora o:f' the lobsters tes ted, the

snmple was too. small to exclude tho theory that it might be part 01',
the natural bacterial flora o:f the lobster eausing diseuse only

when conditions beeoma uni'avorable. Stewart etal., 1966, :found

that almost 5 %o:f a total o:f 2035 apparently healthy lobsters in-

'vestigated contained G. homari.

In more recent papers (Stewart et al., 1966) is re:fered to

"epizootics in Norway" described by Roskam 1957. 'fo our kno\'l1edge

the dis ease Ga:f:fkaemia 11•..3" never occurcd in Norway, the "epizootie"

in the Dutch paper re:fcrs to the baeterium being :found in two lobs

ters consignments said to come :from the Nor\yegian west eoast.

Aceording to Rosknm (pers., eom. 1958) imported lobsters are

stored in series o:f'shallow tanks at Ycrseke in the Rhinc-Sche1de

estuary and usually his laboratory received samples,~for..cxamination

by maiF)with only the importer~ word as to where the caseS origi

'nated. To our know'ledge investigations o:f the possib1e presenee o:f

Ga.ff'kya in the storing tanks and tho surrounding waters at Yerseke,

have not been made, and occurence o:f the disease due to inf'ection

in the tanks etc. ean not be tota1ly excluded, as Wood (1965) has

shown that the disease can be transf'ered by in:fected water.

Inquiries made to severa1 Norwegian lobster. pounds and of the

Lobster Exporters'Association (Hum:nereksportorenes noteringsutva1g)

in 1960 and again last year, gave no evidenee at all of any ini'ee

tious disease having oeeured among the 10ea1 lobster populations in

Norwcgian watcrs.'The temperature at thc 10bster pound of' G1esvrer
. , 6

near Bergen and around ICvitsoy ncar Stavanger may reach 15 - 17 c
during summer.
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It must be added that from time to time there are imports of
\

lobsters from Scotland td western Norway for later rö-exportation

to the continent. Accord:f.ng to Roskam (19.57) thc disease in Holland

was first reported in a consignment said to originate from Scotland.

To our knowledge the disease is not reported in Scottish waters.

Further investigation as to where the organism'originatcs in Europe

should be encouraged~
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