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SECTION |, INTODSUUOTION

Many U, 8 Air Force remote radar sites in ASlaska use suriace ponds for
(

Sum. vl i drinivong ater. CThlormination s the ouly treatment provided. The
j

presence of canine ammals m‘{ecmv with cestodes of the genus Ehinococcus

on the watersheds, and the discovery of cases of echINOCGECos1a 1n humans
on 5t Lawrence D3land and other p‘iac:—.&s sn tue western coast of the Alaskan

1

mainland were of interest to the Arciic Aeromedical Laboratory because of
the Axr Force pergonnel stationed | =
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ssence of infected caninss near the Alr Force intgiaitlations was of
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public health signiticance because man can serve as a host for ?he farval
stage of the cestode, In Alaska, dogs. red and arctic foxes, and wolves
. .

gerve as nosts for the adult form of zhe worm while moose, carisou, and

voles gserve as the natural hosts for the larval fovm. depending upon the
1 a

pecies involved, Man iz not a host iar the adult tape worm,; however, the
5 Wi

oncospheres wiil survive 1 man. penetrate the wall of the intestine and be
carrvied in the Llood stream to the liver or other organs {depending upon
conditions and speciest and develop into a larva that often is pathogenic
Rausch (1952} reported that human cases were diagnosed frequentiy in the
native population in Alaska. }' stated that the most probable rmmethod of

miection occurs from accidental portage of eggs 1o the maouth {rom hands
contamirated in handling dogs, articles aminated by fecal deposits of
infected dogs. and improperly cured furs. He mentioned the possibility of
water which is contamanated with eggs as a possible source of infection, In
addition, Rausch {1958} quoted Yamashita (1956) as expressing the opinion
that contarmanated water supplics might be of importance 1in infections on
Rebhun isiand. Japan. Rausch and Schiller {1354} reporied on ihe incidence of
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o
3
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Echinccoccus on 81, lawrence island and again indicated the possibility of
the pr

snce of Echinococcus 2ggs in water supplies, suggesting that they

es

might be a source of human mfection,  They successfully infected volas with
the eggs of E. sibiricensis (=E. muittlocularis] which had been kept 1n pond
water at room empe;ature for £2 days. Intesting the viability of the eggs at
low temperatures they found that some eggs were still infective after being
exposed to tsf:rz‘;peramres as low as -56” C. Tulloch {1960) also cited water

suppiies as a possible source of infection and expressed the belief that of the
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SECTION 2. DEVELOPMENT C

"\
*rd
-
vyt
o
i)

k

5 pected that surface water supphes contamnated with FKohino-
ggs would contain a small concentration of the eggs.  They mmight be
present anly in the bottom layer of water in the reservorr bm;ause »f the

removal of the eggs from the water by seitling. Therefore, the comman

flotation methods for separating parasite eggs {rom liquids were necessarily

ruled out. Rowan and Gram {1959} reported on a muthed of recovering eggs

of Schistosoma from large quantiies I sewage using a fontinuous {low haory-

zontal sedimentation basin., The eggs were removed from the sediment by
1

fintation and the sample was then hiltered. Tha eggs were stamed with the

use of ninhydrin, Meyers {1935} making usce of Stoke’s Law,
{
{

determane the specific gravity o

W
us egEs as averaging i td with g
were made on eg !

rangsa of 1.i6tgs 1,14, These a.,t"n""*‘

Mameter varying from 31 to 36 macryons. A vertieal flow setthing chamber

vas cunsidered preferabis to a Rorzontal  hamber since it could be emploved
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gravity and the disineter of the
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where g = grav
156 der. gty of par

A4
E S
g = mass density of {lud, ¢/ cm

Asyurning

e x 1 0-3 cmdtan a
. . .2
droater viscoasily, o visCosity ol water ., LLBZ w107
dyne-sec/am,  Substuuting in Eguanion T establishes P oLRING Yy as!

18 (1.5
Lo, -3
.14 x 10 CIT ¢

Any particle larger or heavier would have a greater v and would also

seitlo, And i the viscosudy were decreased dug tu warawer water. then v, of

3

However, 1n order to cordorim with Stoke's

a -

Ly
law, the {flow must be larminar. Lamunar {low s considered 1o exisl when
the Reynolds number Ny, 18 less than 0.5, Ny 15 determuned {rom the

foliowing relationsiup:

at

sguation i, I v, d

Substituting for the variables.




Fguatoon L {oontirued)
o G,994 x .04 2 o Tx 20h x I
s i et ot e g e e e
HI fu- s
87 x 1o
which 15 well within the larminar range. and Stoke's Law 55 applicable.

The chamber selecied had a cruss sedciional area, A, of 55% cm™ which
dictated the flow rate. Q from the well known relationshin:
v 2 Yy LN
Eaguation lil. £ AY
In order to maintain the uprard velocity of the water at a vaiue just below
vy 2G that the particles would settle, Q was deterrmaned as
F e
e = fic Vg
e - -3
Qg 555 x L. id x U™~
2 U.633 co/sec - 38 colman
e a3 iy TS T 63 than “;8 / 3 Mave besn sat { 3 iz T
Actualiy, any s 288 g S TN &g wuld have been satisfac Yy, oul on

parually overcome the inevitable occurvence of currents and short
circuits, the £ was set at 30 co/min. Thus, in one hour the quantity purmnped
would be 1.8 liters, and in one day would be over 43 litere. The tank height
was zelected At a;;»gr&mm&tai s four tirmes the wadth {Figure 1) and contamned.
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brained fror several hundred hiters of water was
om of the settling chamber and recovered on
then be stained with ninhydrin to facilirate
was found that the eggs id not take the nanhydrin
“&n‘pica the membrane hilter with a pore size of
rapiwdly, Conseguently. the sarmple was centri-
sediment was sventually contained in a {

approximately 1 ml. Several loops of sediment were then deposited on vach
of several shides which were v *e:*’u:'Q at 100X 1o determane the presence of 1
egg . ouspedied parLidivs were exannted 4 fngner powers, Decause 1
theyr characterigisc shape and fairvly dark color, the eggs were readily
identified withoul staining,
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efore recovery i Echinococcus eygs {rum the water supply vas
dt:cmp!caé. several trial rans were conducted us:ing plastic spheres (obtained
fronm the Dow i‘ wyaical Research Laboratery and shown in Figure 2) which
had a specifie graviy of 105 and varied in diameter {rom 28 to %6 microns,

ot

E‘ FrrT ;. 3
AW &

Plastic spheres recovered from unit

U“

Since the settling velocity 1s a function of specitic gravity and diameter, the
arger but lighter plastic spberes behaved simularly to the Echinococcus egy

-

s
In the i‘rst laboratory test of recovery one ¢c of the ruspension of plastic

spheres was intreduced inte a large tank of tap water, and after pumping for
24 hours two llers were withdraws fvom the bottormn ¢f the chamber and

centrifuged. The sediment in the cenirifuge tube was obvious, and a loop
slide confirmed the pregence of the plastic spheres. Although

an the

vacavored, the method was

The procedure w,

;_:-r::»'urmw'B eggs and proglottides
istestines of & canine arumal at time of

AULGaAY g v Robert Favsch, Arclic Health Research Center,

The first loopial of sediment removed fror’:‘: the




centrifuge tube and deposited on the slide contained a large number of Eghino-
coccus eggs {Figure 3}, This demonstration was considered sufficiently
accurate to warrant use of the metihod in the field.

FIGURE 3

Nonviable Echinococcus eggs recovered irom unit

Since none of the Air Force installations on 5t. Lawrence Island use

riace water supplies, a station on the western coast of the mainland was
n for the test. The Air Force station near the native village of
Unalakleet obtains water from a srnall reservoir which 1s located at some

ce from the main station, and hence does not recelve as much surveil-
lance as a closer facility would. Also, reports of foxes on the watershed as
well as dogs from the nearby village are not unconumon. In fact, on the day
the test was conducted, a native dog was enc ountered right at the water's
edge. The schematic drawing of the water supply (Figure 4} shows that there
are several built-in, although unintentional, safeguards in the system. It is
auite probable that if any Echinococcus eggs are carried into the reservorr
fraom the watershed they settle oul in storage. Again, the wet wellin the
pump house provides another place for sedimentation, although admittedly 1t
would be less pronounced due to the greater flow rates and turbulence. And,
thirdly, there is an excellent opportunity for rermoval by sedimentation in the

7



75, GOU gallon siorage tank at the camp site, as shown by an accumulation of
very fine particles in the bottom of the tank. The experimental Echinococcus
sedimentation unit was installed a° the pump house on the regervoir and the
water was sampled as it entered the bottom of the wet well in the pump house.
The pump operated for 24 hours before the first sample was taken, and
samples were taken thereafter every 12 hours for the next four days,
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FIGURE 4

Schematic drawing of a remote Air Force site surface water supply.

SECTION 4. RESULTS

When the eight samples were analyzed in the same manner as the labora-
tory samples, none contained any evidence of Echinococcus eggs, Between
tests. several samples of bottomn sediment were removed from the reservoir
near the inlet to the wet well, Common table salt was added to the bottom
sediment slurry until the specific gravity was greater than 1.3. After thor-
ough mixing the sample was allowed to sit undisturbed for an hour. The f{loat
ing material was then removed with a microscope slide. Severalexamination:

8




of the floating material showed no evidence of Echinococcus eggs, Since both
the water samples and the mud samples contained many particles of the saine
size a8 the Echinotoccus eggs and probably close to the same specific gravity,
presumably any Echinococcus eggs vresent would have showed up in the sedi-
ment. It was, therefore, concluded that this particular body of surface water
was not grossly contaminated with the eggs.

SECTION 5. FUTURE WORK

Although Air Force installations on St. Lawrence Island utilize ground
water sources, some of the native residents employ surface waters as a
source of drinking water. The experimental method should be useful in deter-
mining the presence of Echinococcus eggs in such water sources. Subsequent
to the tests reported above the sedimentation unit was modified to include a
centrally located inlet column and an elevated rather than a submerged inlet
nozzle. In this way the pump surges did not cause nearly as much turbulence
in the chamber, the water left the inlet column in a uniform flow pattern, and
a more uniform upward flow resulted. The improved performance was
vividly demonstrated with dye studies and documented by increasing the
recovery of plastic spheres to over 30 per cent.

Until such time as all surface drinking waters are adequately {iltered, or
until the hazard of infection has been eliminated, the actual physical surveil-
lance of the surfazce waters should be continued,
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