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specific effects on LH in the case of ovarian 
steroids, and ACTH in the case of cortical 
steroids. Estrogen can stimulate ACTH se- 
cretion at  the same time that it inhibits LH 
secretion. 
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Further Tests in Hamsters for Oncolgenic Quality of Ordinary 
Viruses and Mycoplasma, with Correlative Review." (29789) 

A. J. GIRARDI,~ V. M. LARSON AND M. R. HILLEMAN 
Division of Virus and Cell Biology Research, Merck Institute for Therapeutic Research, 

West Point, Pa. 

The convincing evidence for primary role 
of viruses in neoplasia in animals together 
with the outstanding quality of ordinary na- 
ture of such viruses makes it expedient to 
examine the possible role o'f virus in carcino- 
genesis in man. During mid 1961, this labo- 
ratory undertook to examine the oncogenic 
potential for newborn hamsters of a wide 
variety of viruses which represent the major 
groups(1) of viruses of the human species 
and, in addition, some viruses of animal or 
avian origin with which man may have con- 
tact. In a first report(2), the findings in 
tests of 25  different viruses were recorded. 
In  that report, the oncogenicity of types 12 
and 1 8 adenovirus (3,4) was confirmed, the 
neoplastic potential for type 7 adenovirus 
was shown, and the appearance of tumor in 

*This work was supported in part by Contract 

t Present address: Wisbar Lnst. of Anatomy and 
PH43-64-55 frolm Nat. Cancer Inst., U.S.P.H.S. 

Biology, Philadelphia, Pa. 

2 animals given Bryan strain Rous sarcoma 
was recorded. In a second report(S), the 
primary role of all of 3 newly isolated strains 
of type 7 adenovirus was shown and details 
relating to the virology, pathology and im- 
munology of type 7 adenovirus carcinogene- 
sis was presented. The present report records 
the failure of 25 additional virus or Myco- 
plasma strains to induce tumor when inocu- 
lated into newborn hamsters and discusses 
the relationship of oncogenicity to family, 
biophysical, biochemical and structural prop- 
erties of the viruses studied. 

Materials and methods. Virus preparations. 
Details relating to passage history, host tis- 
sue used to prepare virus for hamster inocu- 
lation, and the infectivity titer of each virus 
are presented in Table I. Certain of the vi- 
ruses were freshly isolated from human speci- 
mens. Herpes simplex virus was obtained 
from Dr. E. H. Lennette; reovirus 1 and 
Coxsackie A10 and A21 from Dr. H. Wen- 
ner; arbovirus C strain Marituba from Dr. 



T
A

B
L

E
 I
. 

E
ss

en
ti

al
 I

nf
or

m
at

io
n 

R
el

at
in

g 
to

 V
ir

us
- 

an
d 

M
yc

op
la

sm
a 

T
es

te
d 

fo
r 

O
nc

og
en

ic
 P

ot
en

ti
al

 i
n 

N
ew

bo
rn

 H
am

st
er

s.
 

1 

A
d

en
cp

u
s 
2
 3 

"
 

4 
"
 

5 
"
 

6 

P
cw

ir
u

s 
V

ac
ci

ni
a 

H
er

pe
sv

ir
us

 
H

er
pe

s 
si

m
pl

ex
 

R
ew

ir
u

s 
I 

pi
co

rn
av

ir
us

 
E

nt
er

ov
F

ru
s 

P
o

li
o

v
lr

u
s 

1
 

"
 

1
 

"
 

2 
"
 

3 

EC
IIO

 2
5 

C
ar

sa
ck

ie
 A
10
 

"
 

A
21

 

EM
C 

Ar
b?

" 
A

 B
 

"
 

c 
"
 

( u
nc
la
ss
 . ) 

N=
o-J

-.u
s 

R
U

be
3J

.a
 

R
ab

ie
s 

Ip
p

h
o

cy
ti

c 
ch

or
io

. 

M
Y

C
O

D
la

S
m

a 
I,
 

I
 

Hi
st
or
y 

of
 V

iru
s
 
o
r2
 

St
ra
in
 

51
75

 (
F

re
sh

 i
so
la
te
) 

6%
 (

F
re

sh
 i
so
la
te
) 

Cu
rt
is
 (

F
re

sh
 i
so
la
te
) 

#&
?I
 (

F
re

sh
 i
so
la
te
) 

83
85

 (
F

re
sh

 i
so
la
te
) 

In
fe

ct
ed

 c
al
f 

ly
m

p
h

 

10
6 

F
'a
rk

er
 

M
ah

on
ey

 
M

E
F

l 
S

au
ke

tt
 

51
25

 (
Fk
es
h 
is
ol
at
e)
 

~
~

1
0

8
5

. 
m

- 3
17

 

B
 

m
k

u
n

g
u

n
ya

 
Ha
wa
ii
an
 d

en
gu

e 
k

it
u

b
a

 
Si
ci
li
an
 s
an
df
ly
 

34
29

 (
Fr
es
h 
is
ol
at
e)
 

n
u
ry
 

Ch
il
dr
en
's
 
Ho
sp
. 

of
 P

h
il

a.
 

pn
eu

m
on

ia
e 

(f
it

o
n

) 
S

P
p

.
0

)
 

(F
re
sh
 i

so
la

te
 

P
as

sa
ge

 h
is

to
ly

 o
f 

se
ed

 
u
se

d
 t

o
 p

re
pa

re
 i

no
cu

lu
m

 

C
am

ae
rc

ia
l 

va
cc

in
e 

m
s

 2 

GM
K 

17
 

c
E
T
c
1
o
o
o
r
>
 

Mo
us
e 

b
ra

in
 - 

un
kn

cl
w

n 
pa

ss
ag

es
 

A
ga

r 
a/

B
ro

th
 1

 
m

s
 1 

V
ir

us
 o
r-
 

H
os

t 
ti

ss
u

e 

HD
CS
 

II
M F
S

 
HE
K 

HD
CS
 

HE
K 

HE
K 

CM
K 

HD
CS
 

H
M
 

S
uc

kl
in

g 
m

ou
se

 b
ra

in
 
(IF
/:)
 

, 
I,
 

I,
 

GM
K 

CE
TW

 

M
ou

se
 b

ra
in

 
(I

C
R

/H
a)

 

PP
LO
 b

ro
th

 
HD
CS
 

A
bb

re
vi

at
io

ns
 =

 C
el

l 
cu

lt
u

re
s:

 
MK

 (
p
r
m

 r
h
es

u
s 
or
 c

y
n

a
 mo
nk
ey
 k

id
ne

y)
; 

GM
K 

(p
ri

m
ar

y
 g

ri
v

et
 m

on
ke

y 
ki

dn
ey

);
 

ED
CS

 
(h

um
an

 d
ip

lo
id

 c
e

ll
 s

tr
a
in

s,
 W

is
ta

r)
; 
PH
A 

(p
r-

 
tr

lm
a
n

 a
mn
io
n)
; 

PF
tK

 
(p

rim
ar

y 
ra

b
b

it
 k

id
ne

y)
; 

HE
K 

(p
ri
ma
ry
 h

w
m

 e
m

br
yo

ni
c 

kl
dn

ey
);

 
CE

TC
 (
ch
ic
k 

em
br

yo
 c

e
ll

 c
u

lt
u

re
);

 H
uH
t 

(s
ta

b
le

 h
rrm

an
 h

ea
rt

 
c

e
ll

 l
in

e,
 C
ir
ar
di
);
 
CF
U 

(c
ol

oq
y 

fo
rm

in
g 
un
it
s)
; 

IC
Z
/E

a 
(s
tr
ai
n 
of
 m

ou
se

).
 

rT
h
e
 c

hi
ck

 e
m

br
yo

 c
e

ll
 c

u
lt

u
re

s 
w

er
e 

p
re

p
re

d
 f

ra
n

 a
v
ia

n
 l

eu
co

si
s-

fr
ee

 
ch
ic
k 

em
br

yo
s.

 

b
u

s
e

d
 to

 i
n

o
cu

la
te

 h
am

st
er

s 

In
fe

ct
iv

it
z 

T
it
er

 

;i
tr

at
io

n
 

T
es

t 
sy

st
em

 

H
M

 
HD
CS
 

H
eL

a 

H
eL

a 

HE
K 

GM
K 

H
eL

a 

S
uc

kl
in

g 
m

ou
se

 
- 
1.
c.
 

I 
11

 
I,
 

I,
 

11
 

11
 

11
 

,I
 

GM
K 

N
ew

bo
rn

 m
ou

se
 
- 1

.c
. 

A
du

lt
 m

ou
se

 -
 1

.c
. 

PP
LO

 a
ga
r 

I,
 

,I
 



ONCOGENICITY OF ORDINARY VIRUSES 175 

J. Casals; Flury strain rabies from Dr. H. 
Koprowski ; and M y  coplasma pneumoniae 
(Eaton agent) from Dr. L. Hayflick. The 
vaccinia virus was recovered from National 
Drug calf lymph smallpox vaccine and the 
polioviruses were standard vaccine produc- 
tion strains freed of SV40 agent. Strain 83810 
of Mycoplasma spp .  was recovered from a 
contaminated human diploid cell strain WI- 
26.t All other viruses were from the certified 
seed stocks routinely maintained in this labo- 
ratory. The passage history relates to the 
seed stock used to prepare the inoculum 
which was given to the hamsters. All viruses 
employed in the investigations were proved 
free of extraneous virus based on the results 
of exhaustive tests in cell cultures in which 
homologous specific neutralizing antisera 
were employed. All agents were identified in 
appropriate tests with reference antisera. 

Experimental design and hamster study. 
Pregnant hamsters obtained from the Lake- 
view Hamster Colony, Newfield, N. J,, were 
housed individually in isolation filter cages.9 
The newborn hamsters less thsn 24 hours of 
age were inoculated either subcutaneously or 
into the thoracic cavity with intent to expel 
the virus into the lungs. Details pertaining 
to the inoculation of each particular virus 
are given in Table 11. Control animals were 
given fluids from noninfected cell culture ex- 
tracts from the same lot of cells used to pre- 
pare virus, were given extracts of brains of 
uninoculated mice of identical origin to those 
used to prepare virus, or were given uninocu- 
lated Mycoplasma culture broth of the same 
lot used to prepare Mycoplasma for hamster 
inoculation. The suckling hamsters were 
weaned at  18 days of age. They were housed 
in filter cages during the first 2 months fol- 
lowing inoculation and then were transferred 
to conventional open-top cages. The animals 
were observed at least once each week for 
development of palpable masses. Hamsters 

$ This PPLO failed to type in complement-fixation 
tests with antisera against PPLO of human origin 
pertormed by Dr. Norm'an Someruon, of Nat. Inst. 
Health. 

9 Modification of blasic design by Dr. L. Kraft, 
Yale University, for work with gastroenteritis in 
newborn mice. 

which died were routinely autopsied to de- 
termine the cause of death but cannibalism 
sometimes made this impossible. All animals 
alive a t  termination of the experiment were 
examined at  autopsy and tissues and organs 
which appeared abnormal were examined his- 
topathologically. For histopathologic study, 
the tissues were fixed in 10% formalin and 
the paraffin sections were stained with hema- 
toxylin and eosin. 

Results. Table I1 summarizes the findings 
to date. The period of observation ranged 
from 1 to 2 years for all agents, except for 
adenovirus 3 and 6 and reovirus 1 which are 
under observation at  present, and for polio- 
virus 2 in which all animals died within a 
few days. No tumor was observed in any of 
the animals studied, 

In certain instances, as noted in the Table, 
the virus dose was necessarily small since a 
greater amount of virus was lethal for the 
animals. I t  was of interest that the newbo,rn 
hamsters were extremely sensitive to arbo- 
virus A (Chikungunya) and C (Marituba) 
but not to B (Hawaiian dengue) or Sicilian 
sandfly fever virus. 

There was a gradual reduction in number 
of animals resulting from death of undeter- 
mined but presumably natural causes. The 
number of animals which survived according 
to 3-month intervals is shown in the Table. 
Tnspection of the figures permits a determina- 
tion of how many animals were at risk in 
each of the groups for each time period. 

Discussion. The findings in tests in ham- 
sters such as recorded here, provide scarcely 
more than insight and guideline for further 
studies as they relate to tumorigenicity of 
viruses for such distantly related species as 
man. Such optimal tests as would be carried 
out in the human species itself must neces- 
sarily be excluded. 

A summary of our findings(2,5,6) to date, 
to survey the oncogenic potential of viruses 
and Mycoplasma in newborn hamsters is pre- 
sented in Table 111. The observations in the 
hamsters are correlated with the family rela- 
tionships of the agents studied and with their 
structural, biochemical and biophysical prop- 
erties ( 1 , 7 ) .  Tumorigenic capacity among the 
viruses of man was limited quite strictly to 
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certain of the adenovirus types such as type physical and morphologic similarity to the 
7 which is a principal cause for acute res- highly tumorigenic papovavirus group(9), 
piratory illness in human beings(8). It is of uiz., SV40, polyoma, and papilloma. Vaccinia 
some interest that the adenoviruses, except virus was not oncogenic even though mem- 
for size, bear remarkable biochemical, bio- bers of this same family, uiz., rabbit myxoma 

TABLE 11. Results of Tests in Newborn Hamsters for Tumorigenic Capacity of Viruses and Nyco- 
plasma. 

vi rus  or control 

control 

pcnvirue 
Vacciaia 

control 

Kerpesvirus 
Herpes simplex 

k t e r  inoculation 

Route, volume 
and di lu t ion  

Subcut., 0.2 m l  
Intrathor., 0.2 ml 
Subcut., 0.2 ml 
Intrathor., 0.2 ml 
Subcut., 0.2 m l  

and 
Intrathor.. 0.05 ml 
Subcut., 0.2 ml 
Intrathor., 0.2 m l  
subcut., 0.2 ml 
Intrathor., 0.2 m l  
Subcut., 0.2 ml 
Intrathor.. 0.2 nl  
Subcut.. 0.2 ml 
Intrathor., 0.2 ml 
Subcut.. 0.2 ml 

and 
Intrathofi. 0.05 ml 

suy,ut., 0.2. ml 
10-1 

Subcut., 0.2 m l  

subcut.. 0.2 ml 
and 

Intraper., 0:: m~ 104 

Intraper., 0.1 m l  

Subcut., 0.: ml 

104.' 
I- II 10'7.1 

Subcut.. 0.: ml 

Subcut., 0.2 ml 10'3.5 

subcut., 0 2 ml 

Subcut.. 0.2 m l  

S%cut., 0.3 m l  10'7 
10'8 

" undll. 
" 10'2 
*I 10-8 
" 10'9 

10-4 
I* lo-l 

Subcut., 0:: ml 10-8 
10-9 

Subcut., 0.2 ml 

Subcut., 0,: ml 

subcut., 0.2 ml 
Bubcut., 0.: ml 

Bubcut., 0.2 ml 
subcut.. 0.2 ml 
htrathor., 0.05 ml 
subcut., 0.2 ml 

10-4 

and 
Intrathor., 0.05 ml 
Subcut., 0.2 ml 
Intrathor., 0.05 ml 
subcut., 0.2 ml 
Intrathor., 0.05 ml 

0. inoc. 

58 
83 
57 
53 
66 

30 
17 
34 
34 
39 
27 
42 
30 
39 

84 

12 

38 
54 
61 

25 

65 
13 
37 

82 
59 

2 
51 
63 
43 
51 
44 
67 
91 66 
44 
49 
LO1 
22 

26 
LO5 
67 
73 48 
93 
87 
45 
91 

82 
73 
18 
190 
41 
22 
195 
28 
20 
37 

25 

59 
70 
63 
33 

41 
24 

2 
57 

19 
17 
16 
26 
31 
15 
11 
11 
29 

69 

5 

35 
37 
49 

0 

19 
ll 
29 

5.2 
35 

2 
49 
33 
49 
43 
0 
29 
48 
33 
0 
59 
22 

0 
6 

2 
53 
19 
91 

72 
62 
4 
25 
39 
0 
20 
28 
18 
23 

18 

56 
64 
41 
30 

2 

Result 

0. s w l v e d  according to t h e  postrcanlng, months  

1-3 4-6 7-9 10-12 13-15 16-18 24 

38 

45 

54 

19 
17 
16 
25 
31 
15 
11 
5 
28 

68 

4 

33 
37 
47 

21 

40 

19 
u 
29 

43 
32 

40 
56 

47 
30 

2 
29 
45 
31 

51 
22 

6 
. 8  
62 

53 
1 
12 
90 

70 
62 
3 
23 
37 

21 
27 
18 
23 

14 

54 
61 
36 
29 

20 
17 
39 
39 
22 

4 
16 
15 
23 
31 
14 
11 
5 
25 

36 

2 

32 
34 
38 

18 
11 
27 

24 15 13 
9 8  7 

P 22 15 
39 33 20 
18 (on t e s t )  

3 (on t e s t )  
16 14 9 
15 15 13 
19 12 10 
3 29 16 
13 13 10 
9 9  7 
4 4  4 
23 20 19 

21 (on t e s t )  

2 Ion t e s t )  

27 9 
26 20 
29 18 

- -  
16 u 
u 8  
25 19 

35 (OD t e s t )  
31 (OD t e a t )  

39 35 
52 40 

45 29 
30 25 
39 27 
P 30 

20 24 
42 35 
29 23 

4d 29 
19 17 

6 3  
6 6  
57 50 

50 37 
1 1  
11 10 
83 75 

- -  

- -  

- _  - 

- -  

- -  

63 
55 44 
3 2  
19 16 
33 31 

19 18 
24 21 
17 l.l 
21 13 

E l l  

51 45 
51 47 

- -  

2 z 

22 
36 

19 
23 
17 
22 

16 
25 
19 

23 
14 

1 
6 
35 

29 1 
T. 
50 

35 
35 
1 
13 
22 

12 
15 
11 
10 

8 

32 
39 
19 
17 

7 
5 
14 
13 

5 
7 
10 
9 
9 
5 

16 

1 T. 
5 T- 
12 T. 

T. 
T. 
T. 

19 T. 
33 T. - -  
13 T. 
17 T. 
15 T. 
19 T. 

13 T. 
23 T. 
18 T. 

20 T. 
14 T. 

- -  

- -  

- -  
T. 
5 4 T. 
31 -T* 

24 17 T. 
1 T. 

30 23 T. 

26 13 T. 
3; 18 T: 
l2 T. 
14 T. 

6 T. 
10 T. 
T. 
7 T. 

- -  

T. 

27 22 T. 
34 T. 
19 T. 
12 T. 

4 
4 
6 
4 

2 
3 

1 
2 
2 
2 
7 

lo. developed 
a - c y  

0 
0 
0 
0 
0 

0 
3 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
c 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

W u t e d  unless indicated othenrlse. 
Control naterial consisted of uninoculsted mater&la, o$heervlse Mentical tq the viru8 preparation. 

T - sxperiment terminated. 
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and Yaba agent (10,ll) may induce malig- 
nant or benign tumors in animals and pox- 
virus may act as a co-carcinogen together 
with a primary carcinogen ( 1 2 ) .  The herpes- 
virus-like group agents were nononcogenic 
even though herpes simplex virus may cause 
marked chromosomal changes in cells ( 13) .  
Reovirus 1 has not produced tumor to date 
but remains of special interest because of its 

purported morphologic and serologic simi- 
larity to wound tumor virus of plants( 14). 
Picornaviruses were nonproductive of tumor 
though certain of the group are recognized as 
capable of co-carcinogenic activity ( 15).  The 
arboviruses were nononcogenic though West 
Nile virus(l6) may act as a co-carcinogen. 
Myxoviruses, which ordinarily infect man, 
were nononcogenic though agents such as in- 

a rl 2 = g  = 3 '  a P 
I l l  
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fluenza may act as a co-carcinogen(l7), 
though measles virus may cause extensive 
chromosome breakage ( 18) and though the 
Myxoviruses of man exhibit apparent biologic 
kinship to such highly oncogenic animal vi- 
ruses as the avian leucosis, mouse leukemia 
or mouse mammary carcinoma groups. Pneu- 
monia virus of mice, lymphocytic choriomen- 
ingitis and Mycoplasma showed no oncogenic 
quality in hamsters. 

There is no definitive information at  pres- 
ent to relate any known virus to neoplasia in 
man. As recently reviewed ( 19,20), such 
agents as rubella, mumps, vaccinia, herpes 
simplex, herpes zos ter, cy tomegalovirus, wart, 
and lymphogranuloma venereum viruses have 
been rendered suspect because of clinical 
data which would suggest some sequential 
relationship between virus infection and tu- 
mor appearance. More substantial but still 
nondefinitive data have been recorded in the 
isolation of mongoloid hamster virus from 
tissues of patients with cancer(21), the re- 
covery of a herpes-like agent (22) and a reo- 
virus(23) from Burkitt lymphoma, the re- 
covery of type 1 adenovirus from human tu- 
mor (24,2 5 )  , the reported isolation of un- 
identified viruses from human malignant 
specimens (26-29) or in the demonstration of 
virus-like structures in tissues of patients 
with cancer (30-33). 

The failure by McLeod and Ham(34) to 
induce tumor in hamsters inoculated with 
Picornaviruses (poliovirus 1, 2 and 3, Cox- 
sackie A9, 16 and 21, ECHO 9 ) ,  vaccinia, 
varicella, measles, adenovirus 3 or canine 
adenovirus during an incubation period of 
95 to 450 days is in accord with the present 
results. 

Summary. Previous and present findings 
demonstrated the failure of tumor induction 
in newborn hamsters by adenovirus 1, 2, 3 
(tentative), 4, 5, and 6 (tentative), vac- 
cinia, herpes simplex, varicella, cytomegalo- 
virus, reovirus 1 (tentative), poliovirus 1 
and 3, ECHO 25, Coxsackie A10 and 
A21, rhinovirus 11, 23 and 30, encephalo- 
myocarditis, chikungunya, Hawaiian dengue, 
Marituba, Sicilian sandfly, influenza A2, 
parainfluenza 1, 2 and 3,  respiratory syn- 
cytial, mumps, measles (virulent and attenu- 

ated), rubella, rabies, visceral lymphomatosis 
(including RPL-12 and RIF agent), pneu- 
monia virus of mice and lymphocytic chorio- 
meningitis viruses and two Mycoplasma spe- 
cies including Eaton agent. Adenovirus 7 was 
moderately and adenovirus 12 and 18 were 
highly oncogenic. Tumors occurred in 2 ani- 
mals which received Bryan strain Rous sar- 
coma. The findings are discussed in relation 
to the familial, biophysical, biochemical and 
structural properties of the viruses studied 
and with respect to the evidences which sug- 
gest a possible role of virus in human neo- 
plasia. 

The authors are indebted to W. Raupp, T. Bed- 
dow, R. Grady and W. Clark fmor valuable technical 
assistance. 
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Arbovirus Complement Fixing Antibodies in Sera of Wildlife of 
W e s t  Central  Utah.* (29790) 

BERT D. THORPE, KEITH L. SMART AND ROBERT W. SIDWELL 
(Introduced by S. Marcus) 

Ecology and Epizoology Research, Znstitute of Environmental Biological Research, University of 
Utah, Salt Lake City  and Dugway,  Utah, and U .  S. A r m y  Chemical Corps, Dugway Proving 

Grounds, Dugway, Utah  

During the routine serological examination 
of wildlife sera for complement fixing (CF) 
antibodies ( 1-3) using Rickettsia rickettsii, 
Coxiella burnetii, Pasteurella pestis and psit- 
tacosis antigens, certain species were found 
to produce multiple and suspected false posi- 
tive reactions. In  attempts to determine the 
cause of these reactions, the serum samples 
were tested with several other CF antigens, 
including western equine encephalomyelitis 
(WEE), eastern equine encephalomyelitis 
( EEE) , Venezuelan equine encephalomyeli- 
tis (VEE) and St. Louis equine encephalo- 
myelitis (SLE) antigens. 

The antigens used in these tests were ob- 
tained commercially from Lederle and Mark- 

* Work was performed in Epizoology Research 
Laboratory, Univ. of Utah and accomplished under 
Dugway Proving Ground, U. S. Army Research and 
Develolpment Contract DA-42-007-AMC-35 (R) with 
Univ. of Utah. Ecology and Epizoology Series No. 81. 

- 

han Laboratories. The tests utilized 2 exact 
units of complement (fresh whole guinea pig 
serum), 2 units of antigen, as determined by 
block titration, and 2 units of commercial 
hemolysin. A 2-4°C overnight incubation was 
used for this combination of serum, antigen 
and complement. This incubation was fol- 
lowed by addition of sensitized sheep red 
blood cells and another incubation period 
of one hour in a 37°C waterbath. Hemolysis 
of 501% or less was considered indicative of 
a positive sample at  a serum dilution of 1 : 16 
or greater. Appropriate controls, including 
known positive and negative serum samples, 
were used in each test. 

Known outbreaks of WEE have occurred 
recently in Utah(4), and SLE reportedly has 
a distribution which includes this area( 5) .  
Evidence of EEE virus has been reported as 
far west as Texas(6), and several reports 
have indicated the possible existence of VEE 


