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Technical Pnpers  
Preliminary Note on the Occurrence of a 
New Derrnocystirliz'm 
marinurn n. sp. in Crassostrea 
virgiazica (Gmelin) l 

J. G.  Mackin, M.Malcolm Owen, and Albert Collier3 
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During the course of extensive investigatio~ls on oyster 
physiology, ecol~gy,  mortality, ancl histology in Louisiana 
and otlrcr Gulf states the autl~ors, separately anil iliilc- 
pendeutly, discorered a I~itlrerto uadcscribed parasite of 
oysters. Co1111)nrisonof notes m ~ d~natcrialslrns co~liirrned 
tha t  me hnvc been 01)serving the snnic parasite, ancl pres- 
entation of this prcli~ni~l:lry report and a dcscription of 
the par:~sitc scc111 desirable. 111spite of the fac t  
that  studics Itarc indicated a wide distribution of the 
organis~n, t l ~ c  a t ~ t l ~ o r s  re-are not aware of :my previous 
port by i~ivestig.rtors in the Gulf of 31exico or other re- 
gions. 

The genus to which this parasitc hclongs was described 
(8) by Perez (100;) as Dern~oc!jslis. This name being 
preoecupictl by 1)erw~ocystis Stnfford (1903), tlic 11cm 
name, Der~nocyslitlit~m,xras publislrctl by Perez (9) i n  
1908. I n  1913 Percz (10) gave an  cstendeil dcscription of 
the genus. Bccarrse of certain variations in morphology, 
the aut l~ors  feel tha t  the parasite found in tlte oyster is  
specifically distiuct from any previo~isly dcscrilscd species. 

Inasnluel~ a s  Percz (1013), in his study of the type 
spccies, D. p~isttlu, purposely abstained from designation 
of t l~osc cl~nractcrs of generic mnk, a s  opposed to t l~ose 
of spccific r:~luc only, there csists today no clear-cut 
generic di:rguosis. Also it is  obvious from a study of the 
descriptiolrs of snl)scquent additions to  the genus tha t  
many ol~scnrities of cyclic dcvclop~ncot still exist-a fac t  
whieh nx:rltcs an a,ttclnpt to designate gcncrie characters 
still undesirable. T l ~ c  following description, therefore, 
omits any such analysis. 

Dernzocystiilium ~ltarinz~m n. sp. 

Studics of numerous stained sections anil fresh prepam- 
tions sholv that  t l ~ c  n ~ o s t  cliaraccristic stage i s  a, llenrly 
spliericnl spore, 3 y to 10 v in diauletcr (Fig.  l A )  ; the 

tains a very large, slightly eccentric vacuole containing a 
1:lrge poly~norpliic refringent inclusion body, hereafter re-
ferrcd to a s  a nacuoplut. Tlie cytoplasm of the cell 
forms a rathcr thin peripheral laycr of alrcolar nature, 
which i s  tbiclrer on the side containing the nucleus. Oc--
casior~ally the cytoplasm presents a sliglitly fibrous ap- 
pearance and oftell contains aggregations of decp staining 
granules which are identical in staining reaction to the 
vacuoplast. The nucleus in the spore stage consists of 
a compact enilosome surrounded by a clear zone u s u a l l ~  
free of cliromatin material. The entire nucleus is  ordi- 
narily oval, the membrane cften indistinct. 

The vacuoplast, when well formed, stains in sbadcu of 
gray Mack wit11 Heidenhain's iron hematosylin and 
stains a very light rose or diffuse pink mitli Delafield's 
henlatoxylin a i d  eosin. Because the vacuoplast stains 
heavily a t  the surface and lcss deeply internally, it often 
has the appearance of being liollo~v. Morpliologically i t  
may be a l l c a r l ~  prefect sphere, a lobular body, bra~lclied, 
or beaded. Often it is  represented by several separate 
bodies or is  broken into a large number of small granules, 
many of which may be distributed in small subvacuoles of 
tllc cytoplasmic layer (Fig.  l A  and ID) .  

Occasioiially binueleate stages are seen (Fig.  lC) ,  the 
sigllificance of which is  not yet clear. Dcvelopmental 
Stages of the spores usually have a vesicular type of 
nucleus, wit11 some distributed chromatin and n less defi- 
nite vacuole and vacuoplast (Fig.  ID) .  

111 reproduction, segmentatioi~ of the nucleus occurs 
with subsequc~it distribution of the daughter nuclei, fol- 
lowed by condensations of eytoplasni around each (Fig.  
IB), and this in turn is  followed by cytoplnsrnic cleavage 
:md final liberation of sporelike cells by ru1)ture of the 
thin containing membrane. The nunlher of such cells 
produced is  indeterminate, but occasionally as  ninny as  
thirty may result from division of a single mother cell. 
Their size a t  liberation varies greatly. 

There are indications that  endogenous budding occurs 
by a process of successive delaminatious, pro5ucing spores 
of unequal size in an  enveloping membrane formed fro111 
the parent ccll. Any tissue of the host nlay be infected, 
coinrnon localizations being in the intestinal epithelium, 
adductor muscle, gills, mantle, and heart, or iu cases of 

llea''y tissues be invaded. 
merit of parasites is  often intracel.lular in ~ h a g o c ~ t i c  
O r  Connective 

to 7 y.  tho cell con- Type host: Crassostrea vbrginica, the cornrnerci:~l oys- majority are 5 ~ h ~ ~ ~ ~ t ~ ~ i ~ t i ~ ~ l l ~  
ter of the Atlantic and Gulf coasts.  

Thp nl~t l~ors  the nl)le collaboration qpelocality: sugar I ~ ~ ~ wish to ncltnowlcv1:e  I ~~~d~ in the southern part
of Dr. S. 11. Iloplcit~u of the Tesils -4. FE Sf. l tescnr~l~   of Barataria Jefferson Louisiana.Founda-
tion ns n critic ittttl l)il,liozril~,hrr. :t11t1 I)(.. C .  I.:. I<cnn. Jollns 
11opkit1s Uttircrsity, ~nniti1t:y I.:t~giotwring I)epartmn~t, for Type slides: I n  t l ~ e  collections of the authols. 
invalu:tl)le rriticisnt. Mr. .loxtq)l~ l'rolio~~, &It.. .Tos~pl~ Bell, The most closely related species i s  probably Dermo- 
Mr. I.. I,. \\7i~ltrrs.Mrs. IIitrry Bcnt~ett, Jlr. Sitm~ny H;ty, and cystjdi7hnc,salmonis ~~~i~1947 ( 3 ) .  11. mtcrin,crnd i ~ ~ 
Mr. I). A. \Tr;ty. nil nssist:tt~ts to the authors, 11:rve made dis- 
tinctive contril)utions to this study.  specifically from the latter species in (1)  the extreme 

~ o l ~ m o r ~ h i s mthe ( 2 )  i n  t11e apparent 
2 .itlclrrss : 626 IIadison Blanclle Bujldtng, Ne-7 ~ ~ l ~ ? ~ ~ ,of vacuoplast, 

Louisiana. lack of a definite reproductive cycle involving simple 
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binary division of the protoplasm, (3) in the possession ahow the association of this organimn with dead or dying 
of stages in multiple cleavage not described by Davis for oysters under certain environmental conditions, the limits 
D. salmonis, and (4) by the difference in  host, D. sal- of which can be reasonably well dehed. The chief con- 
monis being parasitic on gills of the chinook salmon. trolling: factors appear to be temperature and salinity, 

low temperature and low salinity evidently retarding the 
development of the infestation. 

Oysters in  all conditions of health are susceptible to 
infeatation, but factom resulting in  fatigue, such an 
spawning, and miscellaneous adverse environmental con- 
ditiona acceleratsithe intensity and spread of the or- 
ganimn. 

Investigations of the taxonomy, physiology, ecology, 
and distribution of this parasite covering the geographi- 

A cal range of Crassostrea virginha are still in progresa 
A full report will he published -ahmhre at a later date. 
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FIG. 1. Drawings from specimens stained with Heiden- 

hain's iron haematoxylin and eosin. A-A mature spore 
with marked!y irregular vacuoplast, cytoplasmic inclusions, 
and very large vacuole. B-Multiple fission resulting in 
several daughter cells. C-A binucleate stage with chro- 
matin in dieuse condition, and showing beginning vacuola- 
tion of the cytoplasm. D-An immature spore with small 
vacuole and vesicular nucleus. The radiating fibers from 
the endosome are not commonly seen. 

All other described species of Dermocystidium have 
hoats confined to fresh-water environments, the estuarine 
environment of D. marinum being unique. 

A small body of literature has been built up on Demno- 
c y s t i d h .  At the present time the known species include 
D. pusula (Pbrez) 1907, D. branchialis Lbger (7), 1914, 
D. ranae Guyhot and Naville ( 4 ) ,  1921-22, D. daphniae 
Jirovec (5), 1939, D. vejdovskyi Jirovec (6), 1939, and 
D. salmonis Davis (S), 1947. Hosts include various spe- 
cies of salamanders of the genus l'riturms, frogs of the 
genus Rana, several fishes including trout, pike, and sal- 
mon, and ons invertebrate, Daphnia magma. All species 
excepting one have been reported from localities in 
France, Germany, and Ireland. One species only is re- 
corded in the United States, D. salmonis Davis, from the 
Sacramento River, California. 

Several closely related genera are known, but the 
evaluation of most of the relationships is a problem for 
the future. At present it deem certain that BWtocystis 
Alexeieff 1911 is the nearest well-established genus. The 
relationship is based on certain parallels of staining re- 
action of the nucleus and the vacuoplast. For an exhaus- 
tive treatment of staining reactions af Blastocystis see 
Bach and Kiefer (d ) ,  1923, and for Demnocystidium see 
Perez ( l o ) ,  1913. Also, there are definite parallels of 
developmental cycle including production of what Alexei- 
eff (1) considered to be amspores. 
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Action of Penicillin on Bacterial Utilization 
of Amino Acids and Peptidesl 

Sofia Simmonds and Joseph S. Fruton 
Yale University, New Haven, Connecticut 

In  a previous communication (5), there was reported 
the isolation of a rodlike, Gram-negative bacillus from a 
contaminated solution of L-leucylglycine in 0.9% NaC1. 
This organism, termed strain SF, grew aatiefactorily in 
a solution of 0.1 M L-leucylglycine in physiological saline, 
but did not grow when the dipeptide was replaced by 
a mixture of 0.1 M L-leucine and 0.1 M glycine. Only 
poor growth was obtained in the presence of 0.1 M L-leu- 
cine. Addition of glucose to these media did not alter 
appreciably the extent of bacterial growth. 

The growth response of strain SF has now been atudied 
in a more complex basal medium which contains, per 
liter, 5 g NaCl, 0.2 g MgS0,-7H,O, 2 g KHSOr, 2 g 
GHPO,, and 1 ml of the trace element solution described 
in reference 3. Maximal growth in the preeence of b3eu- 
cylglycine, dissolved in this medium, was attained a t  a 
dipeptide concentration of 0.005 M, and subsequent 
growth studies with the dipeptide or its component amino 
acids were conducted a t  this molar concentration for eacb 
test compound. I n  theae experiments, Evelyn colonmeter 
tubes containing the test solutions (final volume, 10 cc) 
were inoculated with approximately lo8 organisms, and 
the slanted tubes were shaken (120 oscillations per min) 
a t  30" C. The extent of bacterial growth was measured 
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