
Safety in the Public Health Laboratory
E. B. M. COOK, M.A.

RECOGNIZING the endogenous hazards of
public health laboratory procedures, which

often involve contact with disease-producing
agents, the Texas State Department of Health
laboratory section has established a "watchdog"
committee on laboratory safety. Its duties are

to survey work hazards and accidents and to
make recommendations for remedial action.
The committee is made up of the supervisors of
the three laboratory divisions. Laboratory-ac¬
quired infections have received major attention,
but other hazards of the laboratory environment
have also been studied. Based on committee
recommendations, a standard form for report¬
ing laboratory accidents and another for report¬
ing laboratory exposure to or infection with
pathogens have been adopted, and an employee
immunization program and recording system
have been instituted. Based on findings of haz¬
ard surveys, several changes in workroom and
passageway design have been recommended.

Survey Results

The first hazard and infection survey was
made in 1950 to provide information for the
Sulkin and Pike questionnaire on laboratory-
acquired infections (1). Records were avail¬
able only back to 1930. The second survey was

made in 1956, about 2 years before the labora¬
tory moved into new quarters. In these surveys
20 laboratory-acquired infections and 1 in¬
fection, rabies, contracted in related fieldwork
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were tabulated for the period 1930-56. The
rabies infection, a fatal case, occurred in an

entomologist from the laboratory who was en¬

gaged in bat rabies investigations (2). He and
his associates had banded some 10,000 bats in
connection with migration studies. Data on

these infections and two others that occurred
in 1957 and 1958 before the move into new

quarters are summarized in the table.
The laboratory-acquired infections included

two cases of an unusual infection caused by a,

bat salivary gland virus. The bats were au-

topsied and the brain and salivary gland tissues
ground in glycerine-saline and injected intra-
cranially into mice. In addition to recovering
several strains of bat rabies virus, several isola¬
tions were made of an unknown salivary gland
virus, which was later identified as antigenically
related to the arthropod-borne group B vi¬
ruses (S£).
One worker engaged in the bat-screening

project was ill for about a week with symptoms
of dizziness, paresthesia, and general malaise.
Blood specimens showed a rise in the comple¬
ment-fixing titer for the salivary gland isolates
and neutralization index change from 0 to
1:1,000. The other worker had a less apparent
illness with some malaise but no distinct symp¬
toms ; blood specimens, however, showed a com¬

plement-fixing titer rise and a neutralization
index change from 0 to 1:80 for the salivary
gland virus.
Also of particular interest were six cases of

typhus fever probably due to contact with
aerosols resulting from processing typhus vac¬

cine. Of the six cases, only two persons were

actually handling the agent; the others merely
worked in the same area. The one severe aller¬
gic pulmonary reaction was thought to be due
to direct inhalation of hen's eggshell dust.
The 1956 survey also revealed a number of
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Summary of laboratory-acquired infections in Texas State Department of Health, 1930.601

Type of infection Case
No.

Year Proved or probable source
of infection

Confirmatory tests Comment

Bacteria:
Salmonellosis_

Shigellosis.

Whooping
cough.

Rabies.

1944

1934

1937

1954

1957

1959

1949

Bat salivary
gland virus.

Vaccinia virus
lesion.

1956

9, 10

11

1955

1945

Worker aspirated highly
virulent strain of S. typhi
into mouth with pipette
during typhoid vaccine
production work.

Worker accidentally aspi¬
rated a culture of S. alka-
lescens while pipetting.

_do_

Worker doing bacteriology
on stools. No known ac¬
cident.

Worker doing bacteriologi¬
cal identification of S.
boydii 2. No known ac¬
cident.

Worker doing bacteriology
on stools. No known
accident.

Worker loaded and un¬
loaded shaking machines
used to aerate highly vir¬
ulent liquid culture of
Haemophilus pertussis
used in vaccine produc¬
tion.

Worker banding bats in
caves. Rabies virus iso¬
lated from bats living in
these caves. Possible
portal of entry of virus
was open dermatitis le¬
sions on back of neck
which might have been
rubbed with gloves con¬
taminated from handling
bats.

Workers handling rabies-
infected bats, removing
brain and salivary gland
tissues and inoculating
tissue emulsions into
mice.

Worker contaminated fin¬
gers with virus while
sealing smallpox vaccine
glass capillary tubes and
scratched a pimple near
outer corner of eye.
Typical lesion occurred
and was in danger of
spreading into eye.

Agglutination titer
rise. S. typhi iso¬
lated from blood
and stool.

S. alkalescens iso¬
lated from stool.
Had almost pure
culture for 4-5
days.

S. alkalescens iso¬
lated from stool.

S. flexneri 2 isolated
from stool.

S. boydii 2 isolated
from stool.

Both Salmonella and
Shigella isolated
from stools.

H. pertussis isolated
from cough plate.

Animal inoculation
of autopsy brain
tissue killed mice
with typical
symptoms of ra¬

bies, and Negri
bodies were seen
in the mouse
brain tissue.

Specific antibody
titer rise for the
salivary gland

Vaccinia virus isola¬
tion from typical
lesion.

Case nearly fatal.
Work loss of 3
months. Worker
had had one dose
of typhoid vac¬
cine.

No symptoms. No
work loss.

Do.

Severe infection
with weight loss
of 10 pounds.
Work loss of 10
days.

Work loss of 1
week.

Weight loss. Work
loss of 1 week.

No history of dis¬
ease or vaccine.
Work loss of 1
week.

Died January 4,
1956.

Work loss of 1
week.

Work loss of 1
week. (At least
10 other workers
have had finger
lesions of vac¬
cinia from broken
capillary tube
cuts.)
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Summary of laboratory-acquired infections in Texas State Department of Health, 1930-601.
Continued

Type of infection Case
No.

Year Proved or probable source
of infection

Confirmatory tests Comment

Virus.Continued

Influenza.

12 1958

Rickettsia:

Typhus fever___

Psittacosis.

Parasite:
Giardiasis.

13

(14-19

I 20

(21, 22

23

24

1959

1935-36

1942

1952

1954

1956

Coccidiosis.

Allergic reactions.

25,26

27

28

1959

1948

1958

Worker exposed while har¬
vesting egg fluid from
second passage throat-
wash specimen. Needle
came off syringe and
sprayed fluid over nose
and mouth; egg fluid
showed high titer for A/
Japan/ 305/ 1957 strain.

Worker using live virus in¬
fluenza antigen for HAI
test: pulled fluid up into
mouth with pipette.
Antigen was strain A/
Denver/ 1/ 1957.

Workers exposed to aero¬
sols from various proc¬
esses in preparation of
typhus vaccine and anti-
serums.

Worker bitten by flea from
kitten used in infectivity
experiments.

Workers exposed while au-

topsying birds and han¬
dling egg embryo infected
tissues.

Worker exposed while col¬
lecting tissues at poultry
plant inspection.

Worker checked in several
hundred stool survey spec¬
imens, stamping num¬
bers and dates on report
cards, many of which had
been contaminated from
leaky containers. Aero¬
sol suspected as the
source of infection.

Both workers working with
Isospora hominis in isola¬
tion, identification, and
animal feeding experi¬
ments.

Worker handling hen's eggs
in production of smallpox
vaccine developed a pul¬
monary reaction resem¬
bling pneumonia.

Worker handling hen's eggs
in production of smallpox
vaccine developed a se¬
vere case of contact der¬
matitis on both hands.

Acute serum gave
1:20 HAI titer.
Convalescent
serum rose to
1:160 for Asian
influenza.

Paired serums
showed titer rise
from 1:10 to 1:80
for A/ Denver/ 1/
1957 strain.

Specific antibody
titer rise; comple¬
ment-fixing titers
persisted for long
periods.

Specific antibody
titer rise.

.do.

.do_

Giardia lamblia iso¬
lated from
worker's stool
after typical incu¬
bation period and
course of disease.

J. hominis isolated
from stools, re¬
peatedly.

Skin patch tests re¬
vealed specific
allergy to eggshell
dust.

_do_

Work loss of 4 days;
had had 1.0 ml.
of Asian influ¬
enza vaccine.

Work loss of 2 days.

Two severe cases
with work loss of
over month each.

Worker well immu¬
nized with typhus
vaccine. Work
loss of 1 week.

Work loss of 1
month and 1
week.

Work loss of 3
days.

No work loss.

Work loss of 4J4
days for one
worker and none
for the other.
Both lost con¬
siderable weight.

Work loss of 10
days. Worker
permanently
shifted to other
work.

No work loss, but
worker shifted
temporarily to
other work and
had to wear

gloves.

1 One infection acquired in the field (case No. 8).
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hazards associated with crowded laboratory
workspace and animal quarters and inadequate
equipment and safety devices. Serious acci¬
dents other than those which caused the infec¬
tions, included nine severe cuts, two of which
required surgical repair and hospitalization,
three broken bones from falls on stairways or

uneven floor surfaces, and six severe burns, one

of which was a facial burn due to an ether ex¬

plosion fire.

New Laboratory Quarters

With the findings of the early surveys as a

stimulus and a guide, safety was a prime con¬

sideration in the design of the new laboratory
quarters. Above all we wanted to segregate the
work with highly infectious pathogens. We
also wanted to avoid crowded work areas, to
have adequate sterilization facilities, and to pro¬
vide all practical safety devices.
In the new quarters the work with viruses and

rickettsiae is conducted in a separate, specially
designed building. The tuberculosis and myco-
logical diagnostic work is done in a specially
designed, isolated area. Workspace in every
unit is adequate. Animal quarters include a

quarantine room, feed storage room, areas and
equipment for cage sterilization and washing,
and an incinerator for disposal of infectious
debris and animal bodies. Bacteriological
safety cabinets were installed for work with
pathogens. Eye-bath facilities and overhead
showers are available near the acid-cleaning
sinks for use in case of splash accidents.
A survey by the safety committee in 1960,

however, revealed that despite the careful atten¬
tion given to isolation of work with infectious
pathogens and provision of adequate workspace
and safety devices, four cases of laboratory-
acquired infections and one case of an allergic
reaction occurred after the move into the new

building (see table). Two accidents were di¬
rectly responsible for three of these cases. Case
No. 13 was due to accidental contamination of
the mouth with infectious fluid with a pipette,
and No. 25 and No. 26 came from accidental
partial strangulation of a rabbit during a feed¬
ing experiment causing the animal to cough and
spray the parasitic organism into the faces of
two workers. These two cases of infection with

the parasite Isospora hominis are of particular
interest because apparently only 400 organisms
used in the prepared capsule fed to the rabbit
were sufficient to infect both workers at the same
time (5).
Ten other accidents were noted in the 1960

survey, three of which could have resulted in
infections. One of these involved a needle and
syringe; another, breakage of an ampule con¬

taining a dried culture of Salmonella typhi;
and a third, the bite of an infected animal.
Other accidents included cuts or stabs from
broken glassware and wood splinters. One of
the wall cabinets filled with glassware fell on

two workers (there were no injuries). One
accident occurred in the laboratory warehouse.
A worker dropped a bottle of sulfuric acid on

a concrete floor, splashing the acid over his feet
and legs. Prompt washing with large amounts
of water and application of basic neutralizers
prevented skin damage.
The 1960 survey revealed few hazards in the

new building that could not be remedied. Such
things as doorstops extending too far into pas¬
sages, inadequate knee room under worktables,
slick spots on floors due to heavy wax concen¬

tration, and wet glazed tile floors can be elimi¬
nated or the hazards minimized. Safe handling
of potentially dangerous materials is a matter
for diligent education and supervision.

Safety Administration and Education

Attention to the human element is recognized
as one of the most important measures in pre¬
venting laboratory accidents and infections. It
is essential that the individual worker be alert
to the dangers that exist. He must feel re¬

sponsible not only to himself but to others
for developing and practicing safe techniques.
Education and training of laboratory person¬
nel toward these ends, we believe, is the most
fruitful approach to safety in the laboratory.
In the Texas State Department of Health,

general administrative rules and regulations
governing laboratory practices are clearly set
down. These concern the entrance and exit of
materials into and from the laboratories; eat¬
ing, drinking, and smoking in restricted areas;
changes of clothing and showers; procedures to
be followed in the event of an accident, includ-
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ing decontamination procedures; and entrance
of visitors. Specific regulations cover pro¬
cedures known to be particularly hazardous,
such as tissue grinding or maceration, centri-
fuging of infectious materials, pipetting of in¬
fectious liquids, use of hypodermic syringes
and needles, drying of pathogens and opening
of dried culture ampules, handling of infected
animals, and opening of diagnostic specimen
containers. There are also regulations govern¬
ing the handling of poisonous, corrosive, or ex¬

plosive chemicals.
The Texas State Department of Health con¬

ducts an immunization program for all em¬

ployees in "at-risk" work areas and makes
periodic checks of immune status. For ex¬

ample, tuberculin skin testing is done annually
on workers performing diagnostic tests for
tuberculosis.

Supervisors of the laboratory divisions are

responsible for orienting the new employees re¬

garding the rules and regulations, for the gen¬
eral safety education of new employees, and for
the enforcement of regulations covering par¬
ticularly hazardous procedures. The safety
education of the employee includes instruction
in decontamination procedures to be used in
the event of laboratory accidents involving in¬
fectious materials or dangerous chemicals. The
manual prepared at Fort Detrick has been
found to be a helpful reference on microbial de¬
contamination procedures (6).

Safety in Animal Handling
Safety in handling of laboratory animals

from purchase and quarantine to final disposi¬
tion is a major concern in the laboratory. Many
of the naturally occurring infections of labora¬
tory animals are directly transmissible to man,
either through handling of animals or contact
with nasal, fecal, or renal discharges, through
bites of infected animals, or through contact
with infected tissues of animals at autopsy.
Perhaps the greatest danger is the inapparent
infection that comes to light only when the
animal is placed under stress.
To minimize the infection hazard as well as

the economic loss from diseased animals, our
animals are purchased from local dealers, and
the establishments of these dealers are checked

frequently. The only exception are the mice
used for typhoid vaccine potency testing which
are purchased from certain out-of-State dealers
because of recurrent Salmonella infections in
mouse colonies of local breeders.
All rabbits, guinea pigs, monkeys, and dogs

coming into the laboratory are held in quaran¬
tine for 1 to 2 weeks before they are moved into
permanent quarters. They are carefully
checked for any sign of illness. The rabbits
used for production of rabies vaccine, in partic¬
ular, are carefully screened for extraneous in¬
fections during the quarantine period, since the
brain tissue is used directly in the final vaccine.
The laboratory workers are instructed in

safety techniques in the inoculation of infec¬
tious materials into animals and in the inspec¬
tion of these animals after inoculation. Such
precautions as the use of bacteriological safety
hoods for inoculation of animals with tubercu¬
losis specimens are routine practice. After
inoculation these animals are held in an isolated
unit in the animal quarters. All animals inoc¬
ulated with viral and rickettsial specimens are

also handled under safety hoods and are main¬
tained in animal quarters within the virus
building.
The laboratory animal caretakers are also in¬

structed as to safety precautions to be observed
in feeding, watering, and handling of animals
inoculated with pathogens. They are taught
how to sterilize and wash cages and dispose of
such animals without hazard to their health.
Cage debris and animal bodies are carried
directly to the incinerator in closed containers.

Conclusion

Constant attention to the existence of labora¬
tory hazards, orientation and education of new

workers in laboratory safety procedures, con¬

tinued emphasis on safety for old employees,
and maintenance of protective immunization
for "at-risk" workers, wherever possible, are

measures the Texas State Department of
Health is stressing in its efforts to reduce labo¬
ratory accidents and infections to a minimum.
These are the measures recommended by the
department's "watchdog" committee on labora¬
tory safety, appointed to survey work hazards
and suggest remedies.
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Biology and Control
of the Cockroach
16-mm. motion picture, color, sound, 489

feet, 131/2 minutes, cleared for tele-
vision, 1960. (Order No. M-426.)

Audience: State, county, and local
sanitarians.

Designed to train sanitarians in
recognition and control of the cock-
roach, the film also presents new
insecticides for use against chlor-
dane-resistant roaches.

For those who prefer a filmstrip
as a teaching aid, No. F-91, under
the same title, is available.

Germfree Animals
in Medical Research

16-mm. motion picture, color, sound, 19
minutes, 1960. (Order No. M-430.)

Audience: Universities, medical schools,
laboratories, and research institutes.

The film demonstrates techniques
used successfully at the National In-
stitute of Allergy and Infectious
Diseases, Public Health Service, to
create a germfree environment, place
in it a germfree animal, and main-
tain the animal without introducing
contamination.

Studies underway using germfree
animals include host-parasite rela-

tionships, nonspecific host defense
mechanisms, immunological studies,
and role of micro-organisms in oral
and dental diseases and in nutri-
tional and metabolic processes.

High-Temperature Short-
Time Pasteurization:
Inspection and Testing

16-mm. motion picture, color, sound, 907
feet, 25 minutes, 1960, cleared for
television. (Order No. M-391.)

Audience: Milk sanitarians, authorities of
sanitation policies and programs, sani-
tary engineers, health officers, under-
graduate dairy technologists.

Designed for training inspection
personnel in the procedures for test-
ing the functioning and accuracy of
high-temperature, short-time pas-
teurization controls according to the
standard milk ordinance, this film
supersedes the 1951 film, No. M-lOa,
of the same title.

Leptospirosis

16-mm. motion picture, color, sound, 596
feet, 161/2 minutes, 1960, cleared for
television. (Order No. M-329.)

Audience: Veterinarians, physicians, bac-
teriologists, public health personnel,
and undergraduates.

The film is designed to alert phy-
sicians and professional personnel

to the possibility of human infec-
tion, and to acquaint laboratory
personnel with the identification,
mode of transmission, and other
aspects of leptospirosis. Phases of
the disease are depicted.

Management of
the Leprosy Patient

16-mm. motion picture, color, sound, 698
feet, 19 minutes, 1960. (Order No.
M-392.)

Audience: Nonprofessional, suitable for
the general public as well as citizen
groups. (Physicians are referred to the
motion picture No. M-374, "Recognition
of Leprosy," which deals with diag-
nosis.)

Depicting the procedures used at
the Public Health Service hospital
at Carville, La., in treating and re-
habilitating its 260 patients, the
film is intended as an aid in over-
coming the nonacceptance by society
of the discharged patient because
of old superstitions and erroneous
beliefs that leprosy is highly
contagious.

These films are available on 8hort-
term loan, United States only, from
the Communicable Disease Center,
Atlanta 22, Ga., Attention: Audio-
visual. They can be purchased from
United 'World Films, Inc., 1445
Park Avenue, New York 29, N.Y.
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