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Department of Public Health,
State House, Boston 33, December 5, 1958.

To the General Court of Massachusetts.

I have the honor of submitting to the Legislature the report
required by the provisions of Chapter 111 of the Resolves of 1958
entitled “Special Report of the Department of Public Health on
Continued Investigations and Study of Equine Encephalitis”.

Respectfully yours,

Cfre Commontoealtb of e^assac&usetto

ROY F. FEEMSTER,
Commissioner of Public Health.
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SPECIAL REPORT OF THE DEPARTMENT OF PUBLIC
HEALTH ON CONTINUED INVESTIGATIONS AND
STUDY OF EQUINE ENCEPHALITIS.

December 2, 1958.
To the General Court of Massachusetts.

The Department of Public Health has continued its investigation
relative to equine encephalitis in accordance with authority dele-
gated by chapter 111 of the Resolves of 1958. The resolve reads as
follows:

Resolved, That the department of public health is hereby authorized and di-
rected to continue the investigation and study authorized by chapter thirty-seven
of the resolves of nineteen hundred and fifty-seven relative to the spread and the
means of control of equine encephalitis, otherwise known as horse sleeping sickness,
which causes a fatal disease in man. Said department shall, in the course of its
investigation and study, confer and co-operate with such agencies of the com-
monwealth or any political divisions thereof, and with such civic and other asso-
ciations or organizations as may be engaged in making a study and investigation
of said disease. Said department shall also invite the assistance and co-operation
of the public health service and any other federal agency that may have an interest
in the problem. For said purpose said department may expend for services, trav-
elling expenses, materials, equipment and supplies, the unexpended balance made
available by said chapter thirty-seven of the resolves of nineteen hundred and
fifty-seven and an additional sum not exceeding ten thousand dollars from sums
available in item 2003-01 of section two of chapter seven hundred and forty-three
of the acts of nineteen hundred and fifty-seven. Said department shall report to
the general court the results of its study and investigation and its recommenda-
tions, if any, together with drafts of legislation necessary to carry its recommenda-
tions into effect, by filing the same with the clerk of the house of representatives
on or before the first Wednesday of December in the current year.

A “Special Report of the Department of Public Health on an
Investigation and Study Relative to Equine Encephalitis” was
submitted to the General Court of Massachusetts on December 4,
1957, in accordance with the provisions of chapter 37 of the Resolves

’of 1957. By that document, House, No. 3029, the General Court
was informed of the nature and seriousness of the disease as it has
occurred in our Commonwealth; of the previous field and laboratory
studies; of the studies of mosquitoes which transmit the disease;
and of domestic fowl and wild birds which apparently are reservoirs
of the virus and the source of infection for horse and for man. That
report described the irregular periodicity of the disease, pointing to
the three epidemic years in Massachusetts of 1938, 1955 and 1956.

Cbe Commontocaltl) of e@assacfnioetts
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It explained that a complicated set of biological circumstances is
necessary for the spread of the virus to man. Through research
directed toward an understanding of these biological circumstances,
better and less costly methods for control than those presently used
must be found, in order to effectively and efficiently prevent future
outbreaks of this dread disease.

During 1958 investigations and study of this disease have con-
tinued. The Department has carried on a co-operative program
with the Technology Branch of the Communicable Disease Center
of the United States Public Health Service, the latter working out
of a field station previously established in Taunton.

The Virus Laboratory of the Department has completed the
studies upon bloods drawn during 1957 from pheasants, chickens,
turkeys, wild birds and hogs, giving laboratory information which
has become available since the above referred to report was sub-
mitted. Further evidence of a definite but low level of occurrence
of the disease in these birds and mammals during 1957 was ob-
tained, despite the fact that fortunately there were no human cases.

More striking evidence of smouldering activity of the disease
during 1957 was the actual recovery of the causative virus from the
brains of pheasants, some of which were “sentinel” birds which
were distributed and cared for by citizens in several communities
in southeastern Massachusetts for the purpose of this study.

During the summer and early fall of 1958, bloods were taken at
approximate!} 7 monthly intervals from banded chickens, turkeys,
pheasants and swine for the purpose of determining the time and
place of infection should there be virus activity during the mosquito
season.

Hundreds of bloods have been collected from these birds and
swine and also from wild birds. Many of the latter have been re-
peatedly recaptured in order to obtain repeated blood samples for
the purpose of determining any onset of infection during the sea-
son. Blood-serum specimens are carefully preserved for laboratory
study, which will be completed within the next several weeks. Thei
laboratory work completed to date indicates that 1958 has been a
year of very low virus activity. No virus has been recovered from
any of 2,373 specimens from birds, fowl or swine, nor has virus been
recovered from this year's crop of mosquitoes of which 975 pools
of numerous species have so far been tested.

Serological survey of 36 species of wild birds has been conducted
during 1958. Of 168 specimens so far tested 36 contained antibody
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indicating past infection with the virus despite the fact that virus
itself was not recovered. Many of these birds doubtless had their
infections during earlier years of greater virus activity, but there is
suggestive evidence that some of these wild birds acquired their in-
fections during 1958. In a few instances banded birds which were
previously negative earlier in the year developed antibodies later
during 1958.

A most important finding was the recovery of virus during April
gof 1958 from over-wintering mosquito larvae of the species Culiseta

melanura which had been collected in Bedford, Massachusetts, in
December of 1956 (an epidemic year). This was the first clue any-
where in the world to a possible over-wintering mechanism of east-
ern equine encephalitis virus in mosquitoes. Following up this lead,
208 over-wintering mosquito larvae were collected during May and
June from the Bedford swamp; but these were negative for virus
as also were adult mosquitoes believed to have developed from
over-wintering larvae and which were collected in the same loca-
tion. In order to capitalize on this significant yield, studies of over-
wintering larvae should be continued during the coming season.

Additional details of these studies are found in the appended re-
port of the Director of the Division of Communicable Diseases.

It is obviously important that these studies be continued and
pursued until the most efficient control measures can be determined.
An accompanying bill requests that the study be continued, and
that the remainder of the unexpended funds allocated for use dur-
ing 1958 be made available for studies in 1959. To this should be
added an additional amount of $lO,OOO from unexpended balances
hi the budget of the Department for the current year to provide a
sum large enough to cover the expected activities during the com-
ing season.

Respectfully submitted,

ROY F. FEEMSTER, M.D., Dr.P.H
* Commissioner of Public Health.

GORDON M. FAIR, 8.5., Dr.lng.,
WILLIAM H. GRIFFIN, D.M.D.,
PAUL J. JAKMAUH, M.D.,
RAYMOND L. MUTTER,
CONRAD WESSELHOEFT, M.D.,
CHARLES F. WILINSKY, M.D.,

Public Health Council.
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The co-operative program for the study of eastern equine en-
cephalitis by the Massachusetts Department of Public Health and
the U. S. Public Health Service Communicable Disease Center has*
been continued. The Taunton Field Station of the U. S. Public
Health Service, located on the premises of the Myles Standish State
School in Taunton, has served as the operational headquarters for
the field investigations on the disease. Meanwhile the Virus Sec-
tion of the Diagnostic Laboratory of the Department has made the
virus isolation studies and performed the serological tests for virus
antibody activity. In addition, Dr. Ralph E. Wheeler of Tufts
University Medical School has been in charge of the program of
collecting bats, the subsequent tests on which were or will be per-
formed at the Wassermann and Virus Laboratories.

In all, several projects were carried out during 1958 to obtain
information on virus activity relative to the spread and means of
control of the disease. These projects consisted of collecting and
testing insects and other suspected arthropod hosts or transmitters
for the presence of eastern equine encephalitis virus, and of col-
lecting blood specimens or central nervous system material from
avian and mammalian hosts to be tested for virus and evidence of
previous virus infection (virus antibody).

Arthropod Hosts and Vectors
Adult mosquitoes and other blood-sucking arthropods were col-

lected by several methods. Only specimens which are living
at the time they are processed for virus isolation testing are suitable
for use, because the virus needs a living cell for its maintenance.
The processed material is preserved at —7o° Centigrade untilfc
laboratory tests are completed.

Vector Survey

In April, 1958, the virus laboratory reported the first arthropod-
borne virus isolation to have ever been made from mosquito larvae.
If confirmed by additional virus isolations from mosquito larvae,
this discovery will be a significant clue to an understanding of where

Appendix.

THE CONTINUED INVESTIGATION ON EQUINE EN-
CEPHALITIS IN MASSACHUSETTS.
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the virus passes the winter and how it is maintained through the
years between outbreaks of the disease among humans and horses.
This isolation of eastern equine encephalitis was made from over-
wintering Culiseta melanura larvae which had been collected in
Bedford, Massachusetts, by Mr. Robert L. Armstrong in December,
1956. The isolate was reported to have been originally classed as
an unknown agent because of its atypical behavior in tissue cultures.
During the course of subculturing a change to typical cytopatho-
genic effect was noted, and the virus was identified by serologic
methods as eastern equine encephalitis. Reisolation and reidentifi-
cation of the virus from first passage material have been performed
twice and the results have confirmed its source and identity as a
strain of eastern equine encephalitis.

No virus was obtained from the 1957 arthropod material which
was untested at the time of the previous legislative report. No virus
has been obtained from 1,151 pools of the 3,033 pools of arthropods
processed in 1958 through November 15, 1958. The untested 1,882
pools of arthropod material are principally 1958summer and autumn
specimens which would be more likely to be infected with virus
than would the winter and spring specimens. A pool of specimens
consists of 10 or less mosquitoes or other arthropods, of a given
taxonomic classification, obtained on a known date from a given
area.

Culiseta Melanura Ecology and Control

Eastern equine encephalitis virus was isolated from pools of
adult female Culiseta melanura collected during the 1956 outbreak
and from larvae of this mosquito species as reported above. Thus
an understanding of the ecology of this species is essential. The
effects of the 1957 summer drought were observed to have reduced
the over-wintering larva population. Thus it was August before
the C. melanura adults became abundant in the swamps. This
late build-up of the adult population, which occurred after the wild
bird nesting season, could have resulted in very little virus trans-
mission by this mosquito species during 1958.

Studies to determine whether or not adult C. melanura can over-
winter under certain conditions are currently in progress. In-
vestigations on over-wintering larvae of this species are being carried
on, and over-wintering larvae wall be tested for presence of virus.

The larval habitat of C. melanura is an extremely protected one,
for they are found principally in fresh water swamps beneath the
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roots of overturned trees. The three hurricanes of 1954 and 1955
caused many trees to fall in the swamps and thus greatly increased
the number of suitable root holes. Because the water in which
these larvae are found is so well protected, the usual mosquito con-
trol measures are not nearly as effectve against this mosquito
species as they are against most other mosquitoes. Virtually no
C. melanura adult or larva control was noted in late season aerial
spray applications applied to several mosquito breeding swamps by
a co-operating mosquito control agency. Heavy tree foliage also
tended to prevent penetration of the spray and thus reduced its
effectiveness.

Vertebrate Hosts and Reservoirs.

The vertebrates studied included wild birds, pigeons, chickens,
turkeys, reared pheasants, pigs and bats. Data obtained previously
indicated that blood specimens obtained from these animals might
provide needed information on virus activity relative to the spread
of the disease.

Wild Bird Survey.

Eastern equine encephalitis virus was found in a single wild bird
(pheasant) collected in 1957 and tested subsequent to the 1957 re-
port. No virus has been found in the blood of 618 (41 species) other
wild birds sampled and tested since that report. However, evi-
dence of previous infection in 41 birds has been detected in labora-
tory tests on 243 of these specimens. The remaining 375 speci-
mens null be tested for antibody in the coming months.

All birds from which blood samples were obtained were banded to
facilitate an accumulation of serologic data on recaptured wild
birds. Repeat blood samples have been obtained from 31 birds
banded in 1957 and 1958. Based upon the serologic evidence ob-
tained for one of the Blue Jays (Band No. 603-45901) and one of
the House Sparrows (Band No. 26-108120), some virus activity
occurred among wild birds rather early in the year. The develop-
ment of antibody in these birds between the first and second blood
specimen indicates that there was a virus infection during the
lapsed time interval. Three other paired blood specimens (Band
Nos. 56-131548, 56-131516, and 603-45908) changed from
“positive” to “negative” for antibody. It is not possible to
definitely ascribe a reason for the changes, but such changes could
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be due to such things as a change in the sensitivity of the laboratory
tests, or the loss of maternal antibody (which is known to be quite
transient). Tests on paired specimens changing from positive to
negative are repeated when there is sufficient blood serum available
in the sample obtained.

Bat Survey.

Since the close association of bats with humans and horses in
homes and barns could be of significance if evidence were found for

4 encephalitis infection in bats, 219 colonial and solitary bats were
collected during the summer of 1958. Because of the reports of
rabies among bats (chiefly in the southern States), tests have been
or will be made for the presence of rabies virus as well as for the
encephalitis virus. No virus isolations have been made in the
145 bats tested to date.

A more detailed bat study conducted by Dr. Ralph E. Wheeler
contains much valuable information that has no direct bearing on
the encephalitis problem. His report is being recommended to the
Department of Agriculture in a separate communication for use in
educating the public on the non-aggressive habits of bats, their
control and their economic service to mankind in tremendously re-
ducing insects.

Sentinel Pigeon Program.

During 1957 virus was recovered from two of 51 sentinel pheas-
ants, but the pheasants damaged themselves so severely during their
confinement that a more docile bird was used in 1958.

Previous evidence indicated pigeons to be susceptible to eastern
equine encephalitis virus, so this species of bird was used as a
“sentinel” to warn of virus activity. Sentinel pigeons were placed
with volunteer co-operators, who cared for the birds, in 17 towns
(Bristol, Plymouth and Barnstable Counties).

Prior to distribution, in June, 1958, each bird was bled and
banded. The blood was tested for the presence of virus and/or

One bird died and one bird escaped during the course of
the project, and both birds were replaced by a substitute pigeon
wffiich had previously been bled. A total of 41 birds were used in the
experiment. Following the first heavy frosts in October, second
blood samples were obtained from the sentinel pigeons, and they
were returned to the field headquarters. Laboratory results are not
yet available on the second blood samples or on the brain of the
deceased bird.
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Sentinel Domestic Fowl and Animal Program.

The Virus Laboratory of the Department has now completed the
studies upon bloods drawn during 1957 from pheasants, chickens,
turkeys, wild birds and hogs. Further evidence of a definite but
low level of occurrence of the disease during 1957 was obtained,
despite the fact that fortunately there were no human cases. Of
203 pheasant bloods examined, 15 were positive for antibodies of
eastern equine encephalitis. Similarly the blood of four of 85 adult
chickens (hatched during 1957) and five of 67 adult turkeys (hatched | v

during 1957) contained antibody. Eight of 40 six-month-old hogs
(born in 1957) also had antibodies in their bloods, indicating infec-
tion at some time during 1957.

More striking evidence of smouldering activity of the disease
during 1957 was the actual recovery of the causative virus from the
brains of three pheasants, one of which has already been reported
above under “Wild Bird Survey.” The other two pheasants were
among nine “sentinel” birds which were distributed and cared for
by citizens in several communities in southeastern Massachusetts
for the purpose of this study.

During the summer and early fall of 1958, bloods were taken at
approximately monthly intervals from 20 banded chickens from
each of seven poultry farms, 20 banded turkeys from each of five
turkey farms, 20 banded pheasants from each of three pheasant
farms, and 20 ear-marked swine, all for the purpose of determining
the time and place of infection should there be virus activity during
the mosquito season. The tests on hog bloods are complete, as are
most of the late bleedings of chickens. These reveal no antibody.
A large number of bloods from pheasants and turkeys remain to be
tested. All bloods collected have been tested and found negative
for actual virus (viremia).

4
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Recommendations.
An understanding of the factors responsible for the sudden bursts

of viral activity which lead to disease in man is essential and may
lead to early detection of such activity and the prevention of the
involvement of man. This objective can only be attained if the
study is continued as requested in an accompanying bill.

Respectfully submitted,

F. RANDOLF PHILBROOK, M.D.,
Assistant Director, Division of Communicable Diseases.

RICHARD O. HAYES, Ph.D.,
In charge, Taunton Field Station (PHS ).

ROBERT A. MacCREADY, M.D.,
Director, Diagnostic Laboratory.

JOAN DANIELS, 8.A.,
In charge, Virus Section, Diagnostic Laboratory.

RALPH E. WHEELER, M.D., Du. P.H.,
Consultant Ornithologist.

MARGARET A. PARSONS, 8.5., M.S.,
Entomologist.

KATHLEEN S. ANDERSON, A.B
Ornithologist.

*
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Investigation and Study relative to Equine Encephalitis.
Financial Report.

Period covered: April, 1567, through December S, 1958.
2003-21

Appropriations. Payments. Encumbrances. Balance.

-02 Salaries, Other $8,322.56 $8,322.56

-03 Services, Non-employees $9,528.23
4,560.41

22,340.44 11,236.92 $1,575.29
10,222.00 5,376.13 285.46-07 Laboratory, Medical and General .

-10 Travel and Automobile Expenses .

-12 Repairs, Alterations and Additions
-14 Office andAdministration Expenses

-15 Equipment

285.46

Totals

1957 Payments: 2003-21-07 $5.53

1958 Payments: 2003-21-02 8,322.56
2003-21-03 4,520.28
2003-21-07 3,240.27
2003-21-10 941.20

Investigation and Study Relative to Equine Encephalitis.
Financial Report.

(1959 Fiscal Year.)

2003-21

Appropriations. Payments. Encumbrances. Balance.

$17,820.16 $6,716.64 $1,675.29 $9,528.23
6,976.20 2,130.33 285.46 4,560.41

-03 Services, Non-employees

-07 Laboratory

808.80 27.36 272.64 508.80-10 Travel and Automobile Expenses .

-12 Repairs, Alterations and Additions
-14 Office andAdministration Expenses

-15 Equipment

565.00 122.69 363.90 78.41

50.00 50.00
1,750.00 467.00 1,283.00

$27,970.16 $9,047.02 $2,964.29 $15,958.85Totals
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In the Year One Thousand Nine Hundred and Fifty-Nine.

Resolve authorizing the department of public health to
REVIVE AND CONTINUE THE INVESTIGATION AND STUDY RELATIVE
TO EQUINE ENCEPHALITIS.

1 Resolved, That the study and investigation authorized and
2 directed by chapter one hundred and eleven of the resolves of
3 nineteen hundred and fifty-eight is hereby continued from the
4 first Wednesday of December, nineteen hundred and fifty-eight,
5 for the purpose of continuing the investigation and study relative
6 to the spread and the means of control of equine encephalitis,
7 otherwise known as horse sleeping sickness, which causes a fatal
8 disease in man. Said department shall, in the course of its
9 study and investigation, confer and co-operate with such

10 agencies of the commonwealth or any political subdivisions
11 thereof, and with such civic and other associations and organi-
-12 zations as may be engaged in making a study and investigation
13 of said disease. Said department shall also invite the assistance
14 and co-operation of the public health service and any other
15 federal agency that may have an interest in the problem. For
16 said purpose said department may expend for services, traveling
17 expenses, materials, equipment and supplies, the unexpended
18 balance made available by chapter one hundred and eleven of
19 the resolves of nineteen hundred and fifty-eight and an addi-
-20 tional sum not exceeding ten thousand dollars from sums avail-
-21 able in item 2003-01 in the unexpended balance in the budget

$22 of the department.
23 Said department shall report to the general court the results
24 of its study and investigation and its recommendations, if any,
25 together with drafts of legislation necessary to carry its recom-
-26 mendations into effect, by filing the same with the clerk of the
27 house of representatives on or before the first Wednesday of
28 December, nineteen hundred and fifty-nine.

PROPOSED LEGISLATION.

Cfie Commontucaltli of egassacJnioctto
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