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Abstract. A virus of the pox group 
was isolated from a lesion on a patient 
with milker's nodules by use of tissue 
cultures of bovine cells. The virus 
shows marked biologic and serologic 
differences from vaccinia virus, and it 
is presumably the etiologic agent of the 
milker's nodule syndrome. 

In 1799 Jenner proposed that there 
are two forms of human "cowpox" 
infection, only one of which, "classical 
cowpox," conferred immunity to variola 
(1). The other form, "spurious cow- 
pox," is presumably the infection now 
generally known as milker's nodules, 
but also referred to as paravaccinia or 
pseudocowpox. This disease is clini- 
cally distinguishable from cowpox and 
does not yield a virus in the animal and 
egg systems used for the isolation of 
vaccinia virus. In contrast to patients 
with cowpox, patients with milker's 
nodules do not develop immunity to 
vaccinia (2), and vice-versa. Milker's 
nodule lesions, however, do contain in- 
clusion bodies and elementary bodies 
characteristic of poxviruses (3). This 
report describes the first isolation of a 
poxvirus from a milker's nodule in 
tissue culture. 
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with vaccinia several years previously, 
developed three painless nodules on his 
right hand and forearm, clinically and 
histologically diagnosed as "milker's 
nodules." 

One of the lesions was removed by 
punch biopsy and ground up with 9 
ml of physiological saline solution; 
0.05-ml samples of the clarified sus- 
pension were inoculated into various 
monolayer tissue cultures. Rabbit kid- 
ney, cercopithicus monkey kidney, and 
human-embryo kidney cultures inocu- 
lated with this suspension remained 
normal for the 18 to 30 days of ob- 
servation. Human-embryo lung fibro- 
blasts (strain W1-26) similarly inocu- 
lated showed severe rounding by the 
6th day; however, cytopathic effects 
were not produced on passage in this 
tissue. Primary bovine-kidney cultures 
inoculated with the suspension showed 
cytopathic effects at 12 days; 2 days 
later nearly all cells had been destroyed. 
Passage of this culture material to 
primary bovine-fetal kidney, diploid 
bovine conjunctiva, and human embry- 
onic fibroblasts (strain MAF) produced 
cytopathic effects in all cultures within 
1 to 3 days. The virus has now been 
carried for 15 consecutive passages in 
each of the bovine cultures, with rapid 
development of cytopathology in all 
passages. This agent has been desig- 
nated the T.J.S. strain. 

The cytopathic changes in bovine 
cultures begin with the development of 
scattered, refractile, round cells and 
enlarged, finely granular cells through- 
out the tissue sheet, particularly at the 
edge. Within the next few days, there 
are increasing numbers of foci of the 
large granular round cells, as well as 
many floating pyknotic cells. The over- 
all picture resembles that caused by 
vaccinia, except that the focal round 
cells produced by vaccinia in the 
bovine conjunctiva cultures tend to be 
smaller and shriveled. Giemsa-stained 
cultures showed metachromatic cyto- 
plasmic inclusion bodies roughly the 
size of the nucleus. Titers of infected 
bovine culture fluids were generally 
10' to 104 tissue culture infectious 
doses per 0.1 ml; the endpoint dilutions 
required 12 to 14 days before cyto- 
pathic effects appeared. Virus from the 
serial passage lines produces partial or 
complete cytopathic changes in various 
nonbovine tissue cultures, including 
rabbit kidney, primary human-embryo 
kidney, and human-embryo fibroblasts, 
but the effects cannot be reproduced on 
second passage in these tissues. In 
rhesus-monkey kidney cultures the virus 
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Fig. 1. Milker's node elementary body 
stained with phosphotungstic acid at pH 
4.9 (X 114,000). 

produced cytopathic effects in three 
consecutive passages, but with progres- 
sive increase in the latent period. 

The virus was stored at -70?, -20?, 
and 4?C, for 3 weeks with no 
decrease in activity. Infectivity was 
abolished by treatment with chloro- 
form for 10 minutes (4). 

Virus of both the third and eighth 
tissue culture passage was nonpatho- 
genic when inoculated intraperitoneally 
and intracerebrally into 1-day-old mice, 
and onto the scarified cornea of four 
young adult rabbits. Intradermal inocu- 
lation of rabbits produced an erythema- 
tous, firm papule at the inoculation site 
which developed within 24 hours and 
persisted for 8 to 10 days, with no 
vesiculation or ulceration; a suspension 
of such lesions removed on the 5th 
day yielded no virus in tissue culture 
and eggs, and was negative on intra- 
dermal passage into fresh rabbits. Rab- 
bits which had received combined cor- 
neal and intradermal inoculation with 
the virus showed no resistance to vac- 
cinia virus inoculated onto the same 
cornea and into the regions where the 
dermal papules had developed. Con- 
versely, rabbits surviving vaccinia in- 
fection were not resistant to induction 
of the papule by the T.J.S. virus but 
were immune to vaccinia. 

The virus grown in tissue culture, as 
well as the original specimen, produced 
no distinct lesions on the chorioallantoic 
membrane of 10-day-old embryonated 
hens' eggs examined on the 8th day 
after inoculation, and virus could not 
be recovered from suspensions of these 
membranes by inoculation of tissue 
culture or rabbit skin. 

No hemagglutination could be dem- 
onstrated in tests with chicken erythro- 
cytes susceptible to vaccinia hemag- 
glutinin. 

Fluid from infected bovine kidney 

cultures, maintained without serum, was 
used as a complement-fixing antigen in 
tests of sera obtained from the patient 
at various intervals. On the day of the 
biopsy the titer was 1:5; 3 weeks later, 
1:80; and 10 weeks after the biopsy, 
1:20. The second serum was negative 
at a dilution of 1:10 against a com- 
parable control antigen; the first and 
second sera were negative at a dilution 
of 1:20 in a hemagglutination-inhibition 
test with vaccinia virus. The comple- 
ment-fixing antigen did not react with 
guinea pig antisera against vaccinia and 
herpes simplex viruses. 

Electron-microscope studies were 
made of thin sections of the original 
lesion and of negatively stained parti- 
cles from infected culture fluids. Sec- 
tions of the lesion showed changes simi- 
lar to those described for milker's 
nodule lesions by Timmel (3); how- 
ever, our measurements (120 by 280 

m/t) of the virus particles were larger 
than the largest elementary bodies 
measured from his pictures (96 by 
200 ma,). The negatively stained parti- 
cles showed a spiral structure (Fig. 1) 
like that described for orf and bovine 
papular stomatitis viruses (5); the 
T.J.S. virus particles showed 13 bands 
running in one direction, correspond- 
ing to that reported for bovine papular 
stomatitis virus. 

Our data indicate that a poxvirus 
differing in many respects from vac- 
cinia and cowpox viruses has been 
isolated from a clinically typical case 
of milker's nodules. The possible rela- 
tionship of the virus to the agent of 
bovine papular stomatitis, and of both 
agents to the milker's nodule syndrome, 
remains to be determined (6). 
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