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IAIRODUCTION

In en attemot to deteriine the possible 1¢.lt risks

Ln using public drinking fountains, an angle jet fountain

was expwxime-ntally contauinated with a virus and studies

were made of the resulting water splash and aerosol created.

Water samples were also collected from drinising foun-

q

tains used 03 the oublic and the sasples were tests forQ

.L

The design of drinking fountains has changed little

since the first public health laws prohibited the comhon

aanking cup in public filaces in 1909. Eerry (1) pointed.—

A.

n

.
3
'

(.
7

[
4
:

out that the bubbling fountain was as much a 1 th menace

as the comron cup on the basis of his exyerimental demonstra-

tion. Dunlag, Hinman, and Maffit (2) reported thet both

continuous and intermittent flow vertical—jet drinking foun-

(
I

C
W

1
.

r
-

p
)

'
1
)

f
‘

(
D

H (
I
)

’
3

3
3

b
1

C
L

m ry and recommended a slanting-jet foun-

oain n.th a guard over the ori iice. ”he latter type foun-

tain is widely used today.

hitchens and Ross (3) found that bacteria remained

froa 30 ninutes to 2 hours on drinking fountain pav

had been contaminated experimentally. They mentioned the

,csotctlicr of bacterial transfer by solassing water.

Although the stady of Anderson, Ross and 3ross (4) was

not connected directly with drinking fountains, they in-

ves“aated the resultiig aero ol cont .seciOfi fro;s sac-Q

—-(
_
'
.

teziolorical tecznioues and demons tretcd that, wish irons





of media containing bacteria fell to a hard surface, the

C&Ct€?lt were disseninated by aeros ls.C
)

Linccterial aerosol in corniec tiOll with drinking foun—

tains was first investigated by halluann and Fontes (5).

The; introduced large numbers of bacterial cells into the

6’(
"
F

C
)jet-strean of a drinking fountain. By exgosing agar jla

at various distances from the test fountain, they were e.ole

to collect viable cells. Mach (6) demonstrated that when

Slflll amounts of virus were introduced into a jet-stream

of a dr nking fountain, a viral aerosol was produced and

could be recovered by aerosol sanpling methods.

The study of viral o’ent has‘been enhanced

Dulbecco and Vogt's (7) tissue culture methods. This

1 I

Imethod as 'mproved oy Youner ( ), proviidsd further as-

C

5..» k
4
.

stance with cultivation of HeLa cells (Scherer, Syverton

{
‘
1
‘

1 p
a

a.d }ey ) (9) a1d other cell lines for viral, oiochenical

and cytological pu poses. t was also found that certain

tissue culture lines were more sensitive to some viruses

than others (7, 8), maizin2: it necessary to use several cell

lines for experixental virus work.

With the new techniques for the detection of viruses,

it was possible to test the water from drinking fountains

usef by the public, in an attempt to demonstrate viral

agents contaminating the fountains and surrounding area.

ihe study was divided into two tarts: 1. An experi-

mental aerosol study of a drinking fountain in the labora-

tory under controlled conditions. 2. Attentts to isolate

|
\
)
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1. An Lni'fILMHlAL AERQSOL STUD] OF A DRINKING FOUnIAIN

In ZHE LM "Lt’HOLE SABER CCHTRCLLED COSDITIOAS.

Eaterials and lethods
 

The drinIcing fountain used (Figure l) in the exyeri-

q

seatal aerosol work was a jet—angle, starudard type, con-

C
l
-

(
‘
1
)

k
.
—

’
3

.
4

p
)

1

n-'-, an orifice guard. This type of fountain is most

coonlv-found in puolic buildings. The fountain has

installed in the laooratory in a nanner simulating usual

installation. The virus vas introduced into the jet-flow

of the fountain by allowing the virus suspension to fall,

drop by drop, to the apex of the stream of water in the

fountain. No attempt was made to control the flow or

treasure of the water and the fountain was permitted to

flow throughout the experimental verlod.

The-virus used in the experimental p;1ase of this

study was the T-B bacteriophage. It was produced as

lysates from infected Escherichia coli type B cells.

The lysates were produced on the surfac of svnthetic

"F" medium (10) bye7H1in: the virus to a heavy :rowtd

of ;; coli cells. After incubation at 37 C for EA hours,
 

the lysate and d:oris on the agar surface were flooded

with Difco nutrient broth. The sultin" susteusion was(
r
.

clearcd by slox--wecu ceitrifuxation and finally :iltered

‘h

-1. , ... 1.-....» 7 '3, 4. M rm . ..
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Etch of three tubes of HeLa cells was inoculated with

1.1 ml of the {recessed water sgec: en. The cells were

c 'err;a ever; ct?cr Ca; for slgn of cytoye'hogenic effect

(CJE), over :l QC‘ gerlcd.

the water senile: wile; showed evlicnce 05 Chi c;

KCLU cells were lucculeted i*'o each of three tubes of
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library, 22 Ire: the grade school, i each from the men's

33;nasium and t_e student union and 3 Iron the university

auditorium. Of the 22 asm5les tested from the grade

school, 6 scm5les (27.2%) 5roduced sane CPE in the ori3inal

IcLa tissue culture and additional sample was {u tion'b e.

A subculture, into tre sage cell lune, with nutrient fluid

from the oriQnal culture protduced some CPE vith 5 o: the

.
J

7 original samplees. With an additional subculture (secozzr

‘

passage) only 2 of the samples continued to show CPE.

There was a total or 43 samples of water tested iron

the university library and 7 samples (16%) showed som—

ty5e of OPE and 3 were questionaole. On subculture, a sin

7 s5ecihcns hlftt ed some chenes in the tissue cultLre

cells to warrant an additional subculture. However, on

this third culture (second 5assage) only one sample affect-

ed the cells of the tissue cultures.

From the next two locations (Table V) 18 sam:les

‘5roduced only 6 showing CPE of heLa cells. Addiional

sibcultures of these 5 sau5les failed to show any effect
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culture. Control for Fig. 5 and 6.

Outgrowth of normal HeLa cells in an uninoculated tube

(600x)

 

Fig re 4

 



Appearance of giant cells in culture, 5 days after

inoculation. (810x)

29 



Figure 6

Cell aggregation and granulation, 8 days after

inoculation. (810x)

30 





Figure 7

Outgrowth of normal monkey kidney cells. Control for

Fig. 8, 9 and 10. (600x)
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Giant cell formation with multinuclei, 7 days after

inoculation. (600x)
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Giant cells with small cytoplasmic vacuoles,

after inoculation. (600x)
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Figure 11

Outgrowth of normal monkey kidney cells stained with

H. d E. Control for Fig. 12, 13 and 14. (1200x)
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Giant cell formation and nuclear changes, 7 days

after inoculation, H. & E. stain. (lZOOX)
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Figure 13

Giant cell formation and nuclear changes, 7 days

after inoculation, I. & E. stain. (l200x)
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Nuclear changes of the cells around the vacuoles, lO

(1200x)days after inoculation, H. 8 E. stain.
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