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Individual les ions , especially early stages ,may 
be barely visible, but infected cells enlarge 
with development, and in advanced cases in 
som e fi shes much of the skin surface may be 
gross ly involve d. Among centrarchids , lympho­
cystis is often limited to the fins , and the caudal 
fin is comm only the principal site of infectio n. 
Color of the lesion is usually light and may be 
white , gray, or cream-colored. There is a 
tendency towards opalescence, and larger 
lesion s may show pink due to the va cular net­
work . Matu re lesions may become s lightly 
hemorrhagic , but they seldom become necrotic. 
Lymphocystis cells may occur internally, but 
the infection is characteristically a disease 
which involves the skin. Lymphocystis has 
been incorrectly identified as an infr tation by 
copepods, as sporozoan parasites, and as eggs 
of helminth parasites . Careful examination 
under low magnification (hand lens or dissect­
ing microscope ) will often revea l great size 
differences between cells. TI1is lac k of uni­
formity will help distinguish the les ion from 
the more uniformly sized copepods or eggs . 
The hi tologic picture is unmistakable (fig .1). 

CAUSE OF THC: DISEASE 

Lymphocysti s disease is firmly es tablished 
as a viral infection. The virus 1s filterable, 
glycerolsens itive, and preservable by lyoph­
ilization, s imple desiccation, and by freezing 
at -20°C. or lower. It was the first virus of 
fishes to be seen, and recent e lectron micro­
graphs show that it occurs only in the cytoplasm 
of infected cells. The virus is a regular poly-

t1edron having a mean diameter of 200 microns 
and occasionally occurring in crystalline array . 

SOURCE AND RESERVOIR OF INFECTION 

In all probability the disease is maintained 
in susceptible host fishes. Vir uses are released 
when mature infec te d cells burst. Healthy fish 
have been experimentally infec te d by exposing 
them to water which containe d emulsified lympho­
cystis cells . 

MODE OF TRANSMISSION 

Infected host cells are stimulated to ab­
nor mal growth, and the cytoplasmic inclusion 
enlarges with time. Host c ells ultimately 
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burs t and/or s lough, and virus particles are 
r leased . This can occur intermittently 
throu gh the duration of inf ction , or it can b 
massive as upon d ath (other causes) and 
decomposition of the ho t fish . 

INCUBATION PE RIOD 

UnJer natural conditions incubation pe r : 
is probably long, be ing on the order of seve, 
weeks or more . Under experimenta l condit 
incubation has varied with the nature of the 
infectious material, the route of inoculation 
the host species, a nd especially the temperc: 
Among centrarchid which had been injected 

ubdermally and he ld at 2s •c ., minimal inc 
b tion was 12 to 15 days , whereas at 12. s •c. 
the minimal incubation was 37 days . In 
European perch (Acerina cernua) the minim1 
time for lesion development was 9 days, anc 
Stizostedion incubation tim e was about 2 weE 

PERIOD OF COMMU ICABILITY 

Within limitations imposed by season 01 

temperature , host specificity and the like , 
lymphocystis is communicable while les ions 
present. 

SUSCEPTIBILITY AND RESIST CE 

Many species of marine and fresh -wate 
fishes are usceptible . Among the artifica l 
propagated fresh -water species (excluding 
exotics and aquarium fishes ) the walleye an< 
many of the Centrarchids are usceptible . J 
yet the disease has not been reported among 
salmonids. Host specificity is strong but n< 
absolute . It has not been possible to infect 
Lepo mis with material from Stizoste dion. 
Weissenberg' s early attempts were unsucce 
and only more recently he has bee n able to 
infec t Fundulus with Stizostedion. The per< 
age of success was low, and the results wer 
atypical. Between members of the genus 
Lepo mis the disease could be readily trans -
mitted. Among susceptible species reinfec1 
is possible. 

RANGE 

Lymphocystis has been reported from 
Europe, South America, and North America 



I ts presence in Pacific waters of North America 
sugges ts a possibility that it will be sh own to 
, .cur throughout the world. 

OCCURRENCE 

It is difficult to generalize on available in­
J'ormation about occurrences of lymphocystis. 
'Neissenberg reported peak occurrences both 
j i.n winter and in summer but stated that among 

lcentrarchids winter seemed to be the s eason 
of greatest prevalence. He was unable to infect 

!bluegills after spring and a ttribute d the failure 
to the warm season. Nigrelli state d that among 
fresh -water species the dis ease was more 
c ommon in s ummer and that it disappeared in 
fall and winter . Other reports tend to agree 
with Nigre lli' s statement. Similarly, experi­
mental infections have been given to bluegills 
a t the Eastern Fish Disease Laboratory through 
4 consecutive years. There is general agree ­
ment that lymphocystis lesions are persistent; 
they commonly remain for several months and 

ay continue for a year or more . 

METHODS OF CONTROL 

Weissenberg recommends that a ll tumor-
)earing fish be removed from the waters in 

·.vhich they occur and be destroyed. If high per ­
•:entages of artificially propagated Centrarchids 
ire found to carry the disease it may be possible 
:o elimina te it by using only brood stock which 
,tre free of the disease , and by using water from 
.1 supply known to be free of tumor -bearing fish. 
, o method of treatme nt is known. 

ANNOTATED BIBLIOGRAPHY 

Literature on lymphocystis disease is 
tensive. For a dditional references the in -

terested reader or researcher is referred to 
ibliographi s included in Wei ssenberg' s publi­

cations. 

Alexandrowicz , J. S. 
1951. Lymphocystis tumor in the red 

mulle t (Mullus surmul tu L.). 
Jour . Mar. Biol. As oc . , U . K. , 
Vol. 30 , o . 2, pp . 315-332, illu 

R port of 1 ym phoc y ti in a ne pecie 
Detailed histological finding are pre -
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ente d. Four plate of e. cellent phot mi ro­
graphs are appended. 

*Davis , H .S . 
1953 . Culture and cli ea e of game fl h, 

U. of Calif. Pres , Bcrkt:lcy and 
Los Ange le , 332 pp . , illu ·. 

(pp. 293 ) The author give a hort ct~ cription 
of the disease and several fact regarding ir... 
occurr nee; an illu tration i mclud d . 

* Nigre lli, Ross F. 
1954. Tumors and other atypical cdl 

growths in temperate fresh-water 
fishes of North America. (S ym -
posium. Re earch on fi h di -
eases: A review of progress during 
the past 10 y ar ) . Tran .. Am. 
Fish .Soc ., Vol. 83 (for 1953), 
pp . 262-296, illu ·. 

(pp. 277-279) Macroscopic and e pecially 
micros1..opic characters of lympho--ystts 
disease are inc luded. A list of sus..:eptibh: 
fish is given. Facts of it cau e , cour e , and 
occurrence are briefly discus ed. A good 
illustration i s given. 

*Snieszko, S. F. 
1953. Virus di eases in fi he : Outlook 

for their treatment and prevention. 
The Pro.;r~s:.av~ ish-CuJtun ·t, 
Vol. 15, o . 2 , pp . 72-74 . 

The na ture , biology , and challenge of viru es 
as causes of diseas are di cu sed . Pro lun 
which fi sh viruses pre ent in re earch and fish 
culture are indicated . Recommendat10n ari.: 
made for control of viru -cau ed di ea · t! . 

Walker, Roland. 
1962- Fine structure of lymphocy ·n. 

virus of fi h. irology, Vol. I 
0 . 3, pp. -03--0- . 

Lymphocystis les ion from the walleye 
(Stizo tedion vitreum) \ ere 'cctioncd and 
studied by electron mi ro copy. iru a 
found in the ytopla m . Pu rticle we re r e rul r 
hexa on and pentagon · ha vin a mean char 
of 200 micron . Th , or· i illu tra d. 

* \ at on , tanley 
19- 4. IUm. 
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review of progress during the past lU 
years ) . Trans. Am. Fish. Soc ., Vol. 83 
(for 1953) pp. 331-3-!l. 

(pp.332-333 and338 ) The history, hosts, de­
scription, and cause of lymphocystis disease 
are briefly reviewed. 

Weissenberg , Richard. 
1939. Studies on virus diseases of fish. 

III. Morphological and experi­
mental observations on the lympho­
cystis disease of the pike perch., 
Stizostedion vitreum. Zoologica, 
N. Y. Zoo . Soc., Vol. 24 (Part 2), 
pp. 245-253, illus. 

Experimental transmission of lymphocysns 
was achieved by feeding. Growth stages of 
affected cells are described; the author ::;tates 
that the disease is similar to lymphocystts in 
European perch. Previous literature is re -
viewed, and a section on control is included . 
Microscopic anatomy of lymphocystis cdls is 
illustrated. 

19-!5. Studies on virus diseases of fish. 
IV. Lymphocystis disease in 
Centrarchidae. Zoologica, Vol. 30, 
Part 4, pp. 169-184, illus. 

Occurrences among Centrarchids are reported. 
Th1.., course of the infection i& described, and 
the detailed cytology is given in words and il­
lustrations . Experimental infections W1..,r1..' 
effected within a species and between t\vo 
species of Lepomis. Infection of Lepomis 
was not transmitted with material from Stizo­
stedion. Illustrations of lesion and infected 
cells are included. 

W ei.s senber g , Richard . 
1949. Studies on lymphocystis tumor 

cells of fish. I. The o miophil 
granules of the cytoplasmic in­
clusions and their interpretation 
as elementary bodies of the lym1 
cystis virus. Cancer Research , 
Vol. 9, O. 9 , pp. 537-542 , illL 

Uniformly small granules which show a grea 
affinity for osmic acid stain increased in nu1 
with age of the infected cell . They are thoui 
to be infective units of the viru (elementaq 
bodies). Illustrations of infected cell ana­
tomy are included. 

1951. Studies on lymphocystis tumor 
cells of fish. Il. Granular 
structure of the inclusion sub­
stance as stages of the develop­
mental cycle of the lymphocysti~ 
virus. Cancer Research, Vol . : 

o. 8 , pp . 608-613, illus. 
Primordial granules in inclusion bodies are 
thought to be vegetative units which multiply 
by fission and give rise to elementary bodie: 
which are the individual viruses (virus parti 
cles). Infected cell anatomy is illustrated. 

Wolt, Ken. 
1962. Experimental propagation of 

lymphocystis disease of fishes. 
Virology, Vol. 18, No. 2, pp. 2· 
256. 

A means of experimental transmission of 
lymphocystis disease was sought and found . 
The infection was maintained among centrar 
chid fishes through a period of more than 2 
years. The virus was clearly shown to b e 
filterable, glycerol-sensitive , and preserv ­
able by desiccation and by freezing at - 20 "C 
Fish tissue cultures inoculated with the viru 
failed to develop lymphocystis cells. 

* Papers marked with asterisks are of special importance to practical fi sh culturists. 
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