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INTRODUCTION 

1. Historical. 

In 1950, Mackin et al. described a new protistan parasite, 

Dermocystidium marinum, in the commercial oyster Crassostrea 

virglnica (Gmelin). These authors also gave a brief resume' 

of the genus Dermocystidium, and briefly discussed the known 

species of this genus and their hosts. The genus was first 

erected by Pe'rez, in 1907, under the name Dermocystis. Since 

the name was preoccupied by Dermocystis Stafford, 1905, the 

new name Dermocystidium was proposed for the genus by Perez 

in 1908. 

The occurrence of D. marinum in an estuarine host sets 

it apart from all of the other known species of the genus, 

which are parasites of fresh-water hosts. Eight species of 

the genus Dermocystidium have been reported, from vertebrate 

and invertebrate hosts. The type species D. pusula (Perez, 

1907) has been reported from the skin of various salamanders 

(Triturus marmoratus, T. cristatus, and T. palmata) and from 

the obstetrical toad (Alytes obstetricans). D. ranae Guyenot 

and Naville, 1921-22, occurs in the skin of Rana temporaria 

and R. esculenta. D. branchialis L^ger, 1914, has been found 

on the gills of the brown trout (Trutta fario). D. vejdovskyi 

Jirovec, 1939, occurs on the gills of the pike (Esox lucius). 

D. salmonls Davis, 1947, has been reported from a single adult 

Chinook salmon (Oncorhynchus Tschawytscha) from the Sacramento 

River, California. D. koi Hoshina and Sahara, 1950, occurs in 

the gills and in the muscle tissue of the carp (Cyprinus carplo) 
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in Japan. D. daphniae Jirovec, 1939» found in the body ca¬ 

vity of Daphnia magna was placed in genus Dermocystidium by 

Jirovec (1939)* Weiser (1943) removed D. daphniae from this 

genus and erected the genus Iymphocystldium (microsporidian?) 

for it. D. marinum is widely distributed in oysters on the 

South Atlantic and Gulf Coasts of the United States. With 

the exception of D. koi, D. salmonis, and D. marinum all the 

other species are known only from Europe. 

D. marinum differs from all other presently considered 

species of the genus in that the organisms do not occur in 

definite cysts. Since there exists no clear-cut generic diag¬ 

nosis, there is some doubt as to whether or not D. marinum is 

congeneric with the other species of Dermocystidium. Probably 

this question cannot be answered until something is knovjn of 

the life cycle of the various species. 

Among the well-established genera, Mackin et al. (1950) 

considered Dermocystidium to be the most closely related to 

Blastocystis Alexeieff (1911). Leger (1914) related this 

genus to the order Haplosporldla. The observation of fla¬ 

gellated zoospores (de Beauchamp, 1914) attributed to Dermo¬ 

cystidium (D. pusula?) and the reported confirmation (Grasse', 

1927), led Ciferri (1932) to place this genus in the family 

Olpidaceae (Phycomycetes). Broz and Privora (1952) pointed 

out that de Beauchamp’s observations were made on Dermomy- 

coldes armoriacus Poisson and D. beccarii Granata. They 

stated that Poisson (1937) placed these parasites in the 

family Chytridiaceae (Phycomycetes). Cultural studies 
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carried out in the course of this investigation definitely 

establish the fungus nature of D. marinum and support 

Mackln's (1951a) later idea that D. marinum might be related 

to certain mycotic disease-producing organisms such as 

Cryptococcus, Blastomyces, Coccldloides, and others—all of 

which produce a yeast-like cell in the host. 

Mackin, (1951a) reported the occurrence of D. marinum in 

oysters from Virginia (Rappohannoek and James Rivers), South 

Carolina, Florida, Mississippi, and Louisiana. During the 

present investigation oysters from several widely scattered 

localities were examined. The parasite was found in small 

numbers in a few of the oysters examined from Wadmalaw River, 

South Carolina. A collection of oysters from Pensacola Bay, 

Florida, proved to be almost 100 per cent Infected. Thirty 

oysters that had been retained in experimental tanks at 

Biloxi, Mississippi, for six months, were found to be about 

50 per cent Infected. The majority of the infected oysters 

showed a light or moderate intensity. D. marinum was found 

to be present In oysters from numerous areas in Louisiana, 

The Incidence as well as the intensity of infection varied 

from locality to locality. None of the areas in Louisiana 

from which oysters were examined proved to be entirely free 

of the parasite; however, one group of 25 oysters from 

Quarantine Bay, Louisiana, showed a very low incidence—a 

few parasites observed in one oyster. Fifteen oysters from 

Lake Grande Ecaille, Louisiana, showed a high incidence 

(about 75 per cent); a majority of these were heavily in¬ 

fected. 
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Oysters used for much of the experimental work were 

procured from Bayou Rigaud, Grand Isle, Louisiana. This 

locality was in an extremely high mortality area and oysters 

stored here had both a high incidence and high intensity of 

infection. In order to maintain an adequate supply of in¬ 

fected oysters it was necessary to replenish the supply at 

Bayou Rigaud from time to time with oysters from Bay Chene 

Fleur, Louisiana, which was In a low mortality area. The 

Bay Chene Fleur oysters subsequently became heavily infected, 

and the mortality rate greatly increased. 

Mackin (1951b) reported the results of an extensive study 

of the incidence of D. marlnum in the Barataria Bay area of 

Louisiana. This region at one time was one of the best 

oyster-producing areas in all of Louisiana. He found that 

oysters maintained in trays at four experimental stations 

(Bassa Bassa, Grand Ecaille, Sugar House, and Bayou Rigaud) 

averaged about 75 per cent mortality over a period of 14 

months, while those at the control station (Bay Chene Fleur) 

showed a 30 per cent mortality during the same period. All 

oysters used in this experiment were grown at Bay Chene Fleur. 

During the course of the experiment the incidence of infection 

increased from near zero in live oysters at the beginning, to 

an average of approximately 50 per cent In the survivors. 

The incidence at the control station remained near zero. In 

this study he found that the Intensity was much greater In 

"gapers" (oysters that are unable to maintain closure of 

valves shortly before death) than in survivors. Of 198 
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"gapers" examined during the study, 86.4 per cent were found 

to be heavily infected, 2.0 per cent moderately infected, 

5.6 per cent lightly infected, and 6.1 per cent negative. 

The distribution of the relative intensity of infection in 

214 survivors examined during the same study was largely 

reversed. It showed 2.8 per cent heavily infected, 11.7 per 

cent moderately infected, 27.6 per cent lightly infected, 

and 58.0 per cent negative. This clearly indicated that 

there was an association between Permocystidium infection and 

high mortality in oysters, although a direct cause and effect 

relationship has not yet been demonstrated. 

2. Significance of Problem. 

In recent years widespread oyster mortalities have been 

reported as occurring on the coasts of Louisiana (Owen et al., 

1951). Evidence has been accumulated, as shown above, that 

Permocystidium infection may be associated with this mortality. 

Mackin et al., (1950) considered that: "The chief controlling 

factors appear to be temperature and salinity, low tempera¬ 

ture and lot* salinity evidently retarding the development of 

the infestation." 

The present investigation was undertaken to try to find 

out something about the biology and life cycle of the parasite, 

as a preliminary to studies on the mode of infection. This 

would open the way for an experimental study of the effects of 

the parasite on oysters, the conditions favoring its distri¬ 

bution from host to host, and factors influencing its develop¬ 

ment and pathogenicity after infection has occurred. Such 
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knowledge might suggest control measures or indicate the 

environmental conditions under which injury from the in¬ 

fection might be held to a minimum. 

The first step in working out the life cycle of this 

parasite was an effort to develop a technique for growing 

it in artificial culture. 

DESCRIPTION OP THE PARASITE 

The typical morphological appearances of D. marlnum as 

seen in stained histological sections of oyster tissue was 

described and figured by Mackin et al. , (1950). Subsequently 

Mackln (1951a) presented an extensive paper dealing with the 

histopathology of infections of the oyster by D. marinum and 

various aspects of the disease produced by this parasite. 

The small spherical organisms as seen in or among host 

tissue cells possess a single, large, partially eccentric 

vacuole which frequently contains a large polymorphic "vacuo- 

plast”. The presence of such a vacuole, occupying the greater 

part of the body of the organism is the distinguishing feature 

of the genus Dermocystidium, and its presence was the chief 

reason for the assignment of the oyster parasite to this genus. 

Cells of D. marinum in stained sections normally measure from 

2 JI to 20 JI, occasionally even 30 ji in diameter, the average 

being approximately 10 p. The cytoplasm occurs in a rather 

thin layer around the periphery of the cell membrane, being 

thickened somewhat in the region containing the nucleus. 
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When stained with Heidenhain’s iron hemotoxylin in 

sectioned tissue, the extremely eccentric nucleus consists 

of a relatively large, compact, deeply stained endosome, 

surrounded hy a clear zone* The size of the endosome varies 

with the size of the nucleus. According to Mackin et al., 

(1950) the "vacuoplast” stains shades of gray to black vrith 

Heidenhain’s iron hemotoxylin, and a very light rose or 

diffuse pink with Delafield's hemotoxylin and eosin. The 

writer has shown that in cultures the organisms develop 

thick walls which stain blue when treated with iodine, but 

the thin cell membranes of the organisms, as they occur in 

living oysters, do not give this reaction^ 

The parasites may frequently be observed in amebocytes 

(phagocytic cells) and connective tissue cells, with a re¬ 

sulting displacement of the host-cell nucleus. The para¬ 

sites may also be observed in the intercellular spaces of the 

tissue. This organism may invade any of the host tissues, 

although Mackin (1951a) reported that it rarely invades the 

external epithelia or peripheral nerves. 

The reproduction of the parasite in the host takes 

place by multiple fission (Mackin et al., 1950). This 

method of reproduction has not been reported as occurring 

in any of the other species of Dermocystidium. The size 

and the number of the daughter cells produced by a single 

mother cell may vary greatly, from 3 to to as many as 

25 or 30. The daughter cells are liberated by the rupture 

of the thin retaining cell membrane. At the time of 
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liberation their size varies considerably, some being as 

small as 2 ji* Depending on the state of development, the 

daughter cells within the mother cell may or may not show 

the eccentric vacuole; however, they usually possess a 

deep-staining endosome. When liberated the vacuole of the 

daughter cells is usually well developed. The size of the 

mother cells is within the range of the single organisms. 

DEVELOPMENT OP CULTURE TECHNIQUE 

1. Attempts to Culture Small Inocula of Oyster Blood 
Containing D. marinum. 

Preliminary attempts to culture D. marinum by some of 

the conventional methods were complete failures. To obtain 

an inoculum as free as possible from adventitious organisms, 

an oyster suspected of containing the parasite was opened 

very carefully so as not to rupture the pericardial membrane. 

The oyster was then treated by submergence in an antiseptic 

solution (5.0 mis. Chlorox to 225.0 mis. of sterile sea 

water) for 5 minutes. Pour successive treatments with this 

antiseptic solution vrere used for each oyster* Subsequent 

rinsing in several washings of sterile sea water served to 

remove the excess chlorine. Aseptic techniques were employed 

throughout this entire procedure. 

The following media, except No. 7, prepared as slants, 

were inoculated by streaking and stabbing with a loopful of 

pericardial fluid. 

1. Sea water agar. 

2. Oyster tissue infusion agar (infusion of 10# oyster 
tissue homogenate). 
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3. Synthetic medium plus agar In sea water and In oyster 
tissue Infusion. 

4. Littman*s oxgall agar in sea water. 

5. Potato agar in sea water and in oyster tissue infusion. 

6. Dung (rabbit) agar in sea water and oyster tissue in¬ 
fusion. 

7. Fluid thloglycollate medium (Difco) rehydrated with 
sea water. 

All media were autoclaved at 15 pounds pressure for 15 

minutes. The salinity of each medium was approximately 3 

per cent, and the PH was approximately 8.0. 

Four tubes of each of the above media were inoculated 

with pericardial fluid from each of 12 oysters that appeared 

to be diseasedi Two tubes of each medium were incubated at 

32° C. and 2 were incubated at room temperature (22° C. to 

25° C.). These cultures were incubated for several months 

and examined at intervals. Most of the tubes showed varying 

amounts of bacterial growth after a week of incubation, al¬ 

though a few tubes remained sterile for several months. There 

was no evidence of growth of any organisms which could be con¬ 

strued as being developmental stages of Dermocystidlum in any 

of these cultures. 

The pericardial fluid of each oyster used in the above 

cultures was examined for the presence of D. marinum and each 

showed at least a few cells that were considered to be this 

organism. Since D. marinum is very difficult to Identify 

with certainty in fresh preparations there was no absolute 
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assurance that these cells were D. marinum. The chief reason 

for uncertainty is the fact that oyster amebocytes under cer¬ 

tain conditions may simulate the typical morphology of this 

parasite. 

Some possible reasons for the failure of D. marinum to 

grow in these cultures might have been (1) failure to provide 

all the necessary nutrients, (2) unsatisfactory environmental 

conditions (pH, oxygen tension, etc.), (3) failure to obtain 

adequate inoculum of parasites, (4) failure, in many instances, 

to retard bacterial growth adequately, and (5) possible damage 

to the parasites by chlorination. This last possibility seems 

unlikely in view of the fact that oyster amebocytes have re¬ 

mained motile in hanging drops of pericardial fluid, obtained 

by the Chlorox technique, for as long as 14 days. 

2. Cultivation of D. marinum in Oyster Tissue. 

Failure to culture D. marinum by methods described above 

led to a complete change in the approach to the problem during 

the summer of 1951* Instead of inoculating media with loopfuls 

of oyster blood containing a few parasites, growth of oyster 

tissue in tissue cultures was considered, since this might 

provide suitable conditions for studying the growth and multi¬ 

plication of the parasite. As a preliminary to preparation of 

tissue cultures, oysters, and pieces of tissue from them, were 

treated in various ways to render them sterile without damaging 

them. After these preliminary treatments, the tissues were 

inoculated into Difco's fluid thioglycollate medium to test 

- their sterility. The fact that penicillin and streptomycin 
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had been successfully used to provide such aseptic conditions 

for culture of other tissues, combined with the fact that D. 

marinum was thought to be a fungus (fungi in general are not 

affected by the antibiotic activity of penicillin and strepto¬ 

mycin) prompted the use of these antibiotics in this study. 

An adequate method for the preliminary treatment of oysters 

to reduce their bacterial load was developed as follows: the 

outside of the oyster’s shell was cleaned by vigorous scrubbing, 

after which the closed oyster was placed in a dilute (1/10,000) 

solution of sodium merthiolate for 20 minutes. The merthiolate 

was removed from the 3hell by thorough washing in tap water. 

The oyster was opened with a sterile oyster knife and care was 

taken not to rupture the pericardial membrane during removal 

from the shell. The oyster was subsequently placed in a large 

petri dish containing sterile sea water fortified with 1,000 

units each of penicillin and streptomycin per ml. Overnight 

treatment in this solution greatly reduced the bacterial load 

in oysters. Most of the oysters actively pumped water while 

undergoing this treatment. Tissues desired for cultivation 

were excised and cut in small pieces (approximately 5 x 10 mm.), 

and then treated for an additional 30 minutes in sterile sea 

water containing 2,000 units of each antibiotic per ml. 

To test their sterility, tissues thus prepared were 

planted in tubes (screw-cap) containing 10 mis. of sterile 

fluid thioglycollate medium rehydrated with sea water and 

fortified with antibiotics, using concentrations of 50, 100, 

250, 500, and 1,000 units of each per ml. of medium. Tissues 
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Incubated at room temperature In tubes containing 250 units 

or more of each antibiotic per ml. of medium remained sterile 

for several months. Gill and mantle tissues from oysters 

preliminarily treated in the above manner, when placed in 

sterile sea water containing 250 units per ml. of both peni¬ 

cillin and streptomycin maintained vigorous ciliary activity 

for as long as 45 to 50 days. This seemed to Indicate that 

the above treatment did not appreciably harm the oyster tissue. 

In the course of examining tissues at various intervals 

during the asepsis experiments, numerous large, thick-walled, 

spherical cyst-like bodies containing a large vacuole were 

observed in the tissues. These large bodies were not present 

in the tissues before incubation and they had not been pre¬ 

viously observed in oyster tissues. It was suspected that 

these cyst-like bodies might possibly be a development stage 

of D. marinum—a suspicion which was proved to be true by 

subsequent studies. As a result, this accidentally discovered 

method of culturing D. marinum proved to provide an easy and 

accurate method of diagnosis of this infection. (See section 

3 of part IV) 

3. Details of Culture Technique. 

The technique consists of planting pieces of oyster 

tissue in a suitable nutrient medium fortified with anti¬ 

biotics to suppress bacterial growth, and microscopic exami¬ 

nation of the tissue for the parasites, which become con¬ 

spicuously enlarged into cyst-like bodies. The cultured 

parasites can be rendered easily recognizable by a charac- 
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teristic blue reaction to Iodine. That the cyst-like bodies 

actually are D. marinum is evident not only from the similar 

distribution in tissues referred to below, but also from 

studies of slides of tissues from the same oyster Incubated 

for varying periods of time where, as the enlarged bodies 

develop, the typical D. marinum organism, as seen in non- 

incubated oyster tissues, disappear. Further, the bodies 

have consistently been found by culture in oysters from 

localities inhere D. marinum is known to be common, and have 

not yet been found in oysters which have proved negative 

histologically. 

For routine cultures, fluid thioglycollate medium 

rehydrated with sea water, and dispensed in 10 ml. amounts 

in screttf-cap culture tubes (125 x 16 mm.) has proved satis¬ 

factory. Streptomycin and penicillin solutions are thoroughly 

mixed into each tube after sterilization to give concentrations 

of 250 units of each per ml. of medium. This amount of anti¬ 

biotics will usually retard the growth of bacteria sufficiently 

to allow the development of the parasites, although badly de¬ 

composed tissues or unusually large amounts require an increased 

concentration. Concentrations up to 1,000 units of each anti¬ 

biotic per ml. have been employed without retarding the de¬ 

velopment of the parasites. Tubes of medium containing anti¬ 

biotics have been used with success after several days storage 

at room temperature; however, there is a noticeable loss in 

potency of the antibiotics and the tubes of medium should be 

refortified if not used within a week. Complete sterility is 
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not necessary, although retardation of heavy bacterlal^growtht\/ 

during the early period of incubation la necessary for the 

development of enlarged forms. Therefore preliminary treat¬ 

ment of tissues, as described above, to reduce the bacterial 

load is not necessary for diagnostic purposes. Parasites 

after growth show no evidence of disintegration after pro¬ 

longed incubation in tubes contaminated with bacteria. The 

anaerobiasis of the medium suppresses the growth of mPlds and 

ciliates, but development of enlarged bodies will occur in 

aerated medium also. The tubes are incubated at room tempera¬ 

ture (which ranged from 18° C. to 30° C. during these studies). 

Above approximately 25° C., however, no increase in the rate 

of development of parasites has been observed, but bacterial 

growth is not as easily suppressed. 

D. marlnum has been cultured in the following tissues: 

gill, palp, mantle, heart, adductor muscle, rectal epithelium 

and also small entire oysters. Usually excised pieces of 

tissue measuring about 5 x 10 mm. are employed* Routinely 

the heart, rectum, and pieces of mantle and gill tissue are 

cultured. The transparency of the heart enables one to observe 

the parasites with particular ease. In nearly every instance 

that parasites have been found in heart tissue they have also 

been found in all other tissues cultured. In rare instances 

they have been observed in mantle tissue when none have been 

observed in the heart or other tissues. This, as well as the 

distribution of the parasites in general, closely parallels 

Mackin's (1951a) findings in histological sections. He states 
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that light infections are usually limited to the digestive 

epithelium, but that in some slides mantle connective tissue 

contains occasional parasites when none are found in the di¬ 

gestive epithelium. As Mackin has found, there is sometimes 

a marked difference in the concentration of parasites in dif¬ 

ferent tissues and even in different areas of the same tissue. 

This has been observed more often in living oysters than in 

dead or gaping ones. 

The parasites in incubated tissue begin to enlarge in 

about 10 to 12 hours, but do not begin to react to iodine and 

are not easily detected until after approximately 18 hours. 

At this time a few have reached a diameter of about 35 p, 

though the majority are considerably smaller; their walls 

are thin and stain a rather faint blue with iodine, and since 

the cytoplasm stains a yellowish brown, they have a greenish 

appearance. As the parasites continue to grow the walls 

thicken and stain a deeper blue. With increasing age the 

iodine reaction becomes more Immediate and more intense until, 

in cultures one to several weeks old, the parasites have the 

appearance of opaque blue-black bodies. Meanwhile, the cyto¬ 

plasm becomes more and more vacuolated, usually with the ac¬ 

cumulation of fat droplets. The size gradually increases to 

a maximum of 40 p to 45 p at 24 hours, 70 p at 48 hours, and 

90 p at 72 hours. In cultures a week to several months old 

some parasites reach diameters of 100 p to 150 p. In these 

old parasites the imlls have a thickness varying from 1,5 p 

to 8 p, averaging about 5 p. In a single oyster from South 
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Carolina the majority of the cultured organisms exceeded 

200 ju, some attaining 280 p. A few parasites reaching a 

diameter of 200 ji have been observed in all of the infected 

oysters from Biloxi, Mississippi. An incubation period of 

24 to 36 hours is required for a strong blue reaction with 

iodine, regardless of size of parasites. 

For examination, the tissues are removed to slides 

and examined under cover slips at about 100 X magnification. 

If numerous and well developed, the parasites are conspicuous 

without staining. If scanty or small, they are more easily 

seen and more readily differentiated from oil globules or 

other spherical bodies of doubtful nature when they are stained 

blue with iodine. The writer prefers to remove the piece of 

tissue from the slide and stain the bodies that have fallen 

free. The best color contrast is obtained by an iodine con¬ 

centration that stains the oyster tissue a light golden brown. 

Satisfactory results are obtained by adding one to several 

drops, depending on the amount of material present, of dilute 

Lugol's solution (1:25 parts distilled water) to the slide. 

If preferred, the tissue may be stained with iodine before 

examination. In this case the excess medium should be re¬ 

moved from the tissue by blotting with filter paper; then 

the tissue should be teased apart to allow for greater pene¬ 

tration of iodine. Several drops of iodine solution are 

added to the tissue; it is then covered with a cover slip 

and allowed to stand 5 to 10 minutes before examination. In 

heavily infected tissues so treated the blue color of the 
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parasites Is easily seen with the naked eye. Enzymatic and 

other tests indicate that the blue color is not due to starch; 

possibly It is due to some glucoside such as saponarin (see 

Barger, 1930) in the wall. Sectioning and mounting of the 

cultured tissue by the usual histological techniques is not 

very satisfactory since the cyst-like bodies usually collapse. 

In heavily infected tissues the total volume of the pieces is 

greatly increased and the original tissue is practically obli¬ 

terated by the mass of the cyst-like bodies (Figure 1). This 

results in many of the bodies becoming free in the tubes or 

on the slides to which the pieces are removed (Figure 2). 

DISCUSSION AND CONCLUSIONS 

1. Diagnostic Value of the Technique. 

The presence of D. marinum has been demonstrated by 

the culture technique in oysters from Pensacola, Florida; 

Wadmalaw River, South Carolina; Biloxi, Mississippi; and 

numerous areas in Louisiana. The method has advantages over 

the histological techniques usually employed in economy of 

time and labor, in amount of equipment and skill required 

for a reliable diagnosis, and in accuracy in the detection 

of light infections. Since dead or badly decomposed tissues 

usually make unsatisfactory histological preparations, this 

technique has the added advantage in that it permits diag¬ 

nosis of D. marinum in dead or decomposing oysters. At 

present it is uncertain whether the number of cells increases 

during incubation. Should it be established that increase in 

number does not take place, the technique would also have the 
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advantage of Indicating intensity of infection as well as in¬ 

cidence. The evidence thus far obtained seems to indicate 

that multiplication of the enlarged forms rarely occurs in 

thioglycollate medium. Budding and formation of hyphae have 

been observed in only two instances out of several hundred 

cultures where fluid thioglycollate medium was utilized as 

nutrient, but multiplication prior to enlargement might 

possibly occur. 

This method should prove to be of great practical 

importance for rapidly, accurately, and economically1 deter¬ 

mining D. marinum incidences in sudden outbreaks of oyster 

mortality. It should also greatly enhance the study of the 

distribution of this parasite. It was recently used for the 

first time in the field to Investigate the incidence of 

D. marinum in a sudden outbreak of oyster mortality in 

Louisiana. This test of the technique was considered to be 

successful, for within 48 hours after the oyster bed was 

sampled the incidence of D. marinum, hased on the examina¬ 

tion of 30 oysters, was known. To diagnose this number of 

oysters by the usual histological techniques would have 

required several days and much arduous labor. Dermocys- 

tidium surveys employing this technique are being planned 

by oyster biologists in Florida and Virginia. 

1. The cost of 10 mis. of fluid thioglycollate medium 
fortified with adequate concentrations of antibiotics is 
slightly more than one cent. 
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The method herein described for culturing D. marinum 

has proved to be a valuable aid in experimental studies of 

the life cycle and biology of this organism. The simplicity 

of the technique should stimulate further investigations 

along this line. 

2, Nature of the Parasite. 

A germination of the cyst-like bodies, with the pro¬ 

duction of short thick hyphae several times as long as the 

diameter of the body producing it, has been observed (Figures 

3, 4, 5 and 6). Infrequently, bodies that appear to be under¬ 

going binary fission have been observed (Figure 5). The 

hyphae and bud-like processes give a blue reaction when treated 

with iodine, although the trails are thin. The production of 

hyphae and budding forms definitely establishes D. marinum as 

a fungus and, as previously mentioned, supports Mackin’s 

(1951a) idea that D. marinum might be related to such organisms 

as Blastomyces and Cryptococcus. As he pointed out, Dermo- 

cystidium disease in oysters has a number of features in common 

with human infections caused by these organisms. In addition 

to the two instances of hypha formation and budding observed 

in tissues incubated in fluid thioglycollate medium mentioned 

above, such forms are consistently obtained when infected 

oyster tissues are incubated in sterile sea water containing 

yeast extract (5 per cent) and dextrose (5 per cent). In all 

cases where hyphal and budding forms have been observed in 

culture, the cytoplasm of many of the cyst-like bodies is 

very granular and non-vacuolated (Figure 3). This condition 
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of the cytoplasm has not been observed in the bodies normally 

developing in fluid thioglycollate medium (Figures 1 and 2). 

The biological significance of the cyst-like bodies 

has not yet been determined, but investigations on this and 

other phases of the biology and life history of this organism 

are in progress. 

SUMMARY 

A culture method of practical importance for rapidly, 

accurately, and economically diagnosing D. marlnum infections 

in oysters has been developed. After incubation for 48 hours 

in fluid thioglycollate medium fortified with antibiotics, 

microscopic examination of oyster tissue infected with this 

parasite shows large, spherical, cyst-like bodies. After 

incubation of a week or more, cultured parasites reaching a 

diameter of 280 p have been observed. The cost of materials 

for the preparation of the culture medium is such that a 

single oyster may be diagnosed at the expense of approximately 

one cent. 

In thioglycollate medium, the growth of D. marinum is 

characterized by concomitant enlarging of the vacuole and 

thickening of the wall. This thickened wall stains a charac¬ 

teristic blue upon treatment with iodine solution. 

The consistent production of hyphae by the germination 

of the cyst-like bodies in certain culture medium definitely 

extablishes the fungus nature of D. marinum. 
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Figure 1. D. marlnum in oyster gill tissue after 35 

days of incubation in fluid thioglycollate 

medium; x 205. 

I 





Figure 2 

i 
l 

D. marinum left on slide after removal of 

piece of tissue shown in Figure 1; x 205. 

f 





Figure 3» D.* marlnum from oyster mantle tissue after 

1^ days of incubation in sterile sea water 

containing yeast extract and dextrose, iodine 

stained; x 825. 





Figure 4. D. marinum in oyster heart tissue after 23 

days of incubation in fluid thioglyeollate 

medium, iodine stained; x 750. Hyphae and 

buds showing evidence of degeneration with 

accumulation of "fatty material". 





Figure 5. D. marinum in oyster heart tissue after 23 

days of incubation in fluid thioglycollate 

medium, iodine stained; x 240. 





Figure 6. D. marinum in oyster heart tissue after 23 

days of incubation in fluid thioglycollate 

medium, iodine stained; x 315. 
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