
SCIENCE 

DISCUSSION 
INSECTS AND EPIDEMIOLOGY O F  


POLIOMYELITIS* 

INSCIENCEfor  February 13, Professor Charles T. 

Brues discussed our report on flies as  carriers of 
poliomyelitis virus1 and probably expressed the feel- 
ing of many entomologists when he referred to our 
description of the insects as "naively vague" although 
he was kind enough to add "for an otherwise carefully 
executed experiment." The purpose of this com-
munication is to remove some of this "naive vague-
ness" by reporting certain data which have come to 
light since the publication of our original note, and 
to comment on the possible role of insects in  the 
epide~niology of poliomyelitis. 

When it  is recalled that a t  the beginning of our 
experiments there was no valid evidence of the exist- 
ence in nature of non-human carriers of poliomye-
litis virus, it will not be difficult to understand why 
in the first tests we included all insects found in 
our traps even the caterpillar, "four-winged insect," 
1110th and bee. The first par t  of the job was to 
determine whether insects are carriers and the second 
part, which ones. By this time we have been able to 
demonstrate the presence of poliomyelitis virus in  8 
of the 1 5  batches of flies trapped during outbreaks 
of the disease in Atlanta and Cleveland. I f  we had 
tested relatively large quantities of the stools of 1 5  
patients during the acute stage of poliomyelitis we 
could not have expected a very much higher incidence 
of p o s i t i ~ e  results. And yet it  is worth noting that, 
with one exception, the p o s i t i ~ e  results we obtained 
were with insects that mere not caught in  the vicinity 
of privies. Our patients had been in the hospital fo r  
days or weeks and the other probable virus carriers 
in  the city homes used good toilets. Where these in- 
sects got their virns is one of the intriguing problems 
for  the future. 

The distinctly positive results which we obtained 
with collections of insects consisting only of flies 
leaves no doubt that they are  carriers of the virus. 
The proportion of the different varieties of flies 
present in  the virus-positive batches was noted and 
representative specimens, preserved in the frozen 
state, were kindly identified for  us by Nr.  David G. 
Hall, of the Bureau of Entonlology of the U. S. De-
partment of Agriculture. I n  Atlanta the bait con-
sisted of sliced bananas sprinkled with sugar, and 
more than 95 per cent. of the flies consisted of Jlusca 
domestica; the virus was isolated from 1of 3 batches 
tested and the flies in  the positive sample consisted of 
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1 A. B. Sabin and R. Ward, SCIEPI'CE,94: 590, 1941. 

203 specinlens of JIusca clomestica and 5 blowflies of 
which 3 can be classified as Calliphoridae: Phaenicia 
s e~ i ca ta (Ng. ) .  I n  Cleveland fresh meat was added 
to the bananas and sugar, and the specimens which 
were caught and shown to carry the virus consisted 
of flies, 90 to 95 per cent. of which belonged to the 
Calliphoridae (blowflies) and the remainder to the 
family of Jluscidae. The virus was de~nonstrated in  
7 of the 1 2  batches tested. The large majority of 
Calliphoridae were Phaenicia sevicata, and only 
few or rare specimens of the following were 
encountered: Phornzia regina (Mg.), Protophornzia 
terrae-novae (R.-D.), Cynomyopsis  cadacerina (Re-
D.) and Calliphora erythrocephala (Ng.).  The Mus-
cidae were mostly JIusca domestica L. with only occa- 
sional representatives of Xuscina  stabulans (Fall.) 
and Ophyra leucostoma. Virus v a s  isolated from one 
collection of flies in  which only Phae~bicia sericata 
(green bottlefly), Protophot.'r?~ia terrae-novae (black 
blowfly) and Jiusca domestica were present. While 
it is possible that a variety of species of the Calli-
phoridae and L!Iuscidae can carry the virus, future 
studies with more specific baits and careful selection 
of indiridual species -will greatly elucidate this ques- 
tion. I t  should be noted that we were unable to  ob- 
tain positive results with Rhesus monkeys, and be- 
cause Cynomolgi are needed, these studies will prob- 
ably have to be postponed until importation from 
Java is again possible. 

Because we h a ~ e  recently been able to demonstrate 
the presence of poliomyelitis virus in the blood of 
Cynomolgus monkeys paralyzed after oral infection 
with a strain of recent human origin (unpubIished 
data) ,  we believe that blood-sucking and biting insects 
should not be completely left out of consideration. 
Perhaps the reason the experiments of Rosenau and 
Brues2 and of Anderson and Frost3 on the experi- 
mental transmission of poliomyelitis from monkey to 
monkey by means of the biting stable-fly (X tomoxys  
calcitrons) could not be repeated by the same workers 
nor by others, is that a strain of sufficiently recent 
human origin mag not have been used in the later 
experiments, rather than that epizoic parasites like 
fleas may have escaped attention, as Professor Brues 
suggests. 

We can not quite agree with Professor Brues when he 
says that it is growing "increasingly evident that the 
spread of poliomyelitis can not be traced to direct 
human contact nor to indirect contact through healthy 

2 M. J. Rosenau and C. T. Brues, Bull. State Bd. Health, 
3Iassachusetts, 7 : 314, 1912. 

3 J. F. Anderson and W. H. Frost, 27. 8 .  Pz~blicHealth 
Repts., 27:  1733, 1912; ibid., 28: 833, 1913. 
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human carriers. . . ." Careful investigation of a small 
outbreak of the disease i n  a Chicago suburb last sum- 
nler revealed a striking example of spread by car-
~ i e r . ; . ~  Furtherm?re, poliomyelitis has long been re- 
ported to  occur i n  the winter, although the virus had 
not been isolatetl fro111 \\-inter cases. I n  recent ~i~eel is  
tve have been able to convince ourselves of the exist- 
ence of winter polionlyelitis by isolating the virus 
frorri the stools of one paralytic and one non-paralytic 
cnse in Cincinnati in the niiddle of January, as  well 
as  froln a n  apparently healthy younger sibling of 
each of these patients. Professor Brnes is  espe-
cially inclined to throw suspicion 011 rats  because 
as he says "the virus can iiow readily be propagated 
in certain rodents. . . ." While it is  true tliat Arm- 
strong established n strain of polioinyelitis virns in 
cotton rats and inice in 1939, it  is unfortunately not 
true fo r  nnruerous strains of virus of human or 
recent human origin which have been tested in rats  
and mice since that time. The virus of '+spontaneons 
polion~yelitis" of inice (Theiler's virus) may be patho- 
genic fo r  cotton rats but is witllout effect in  monkeys." 
Arid one of the criteria which we and others have 
found applicable to  the large nuinbers of poliomyelitis 
strains that have been isolated fro111 human beings and 

Aies is that while producing paralysis in  nonkeys they 

are  not pathogenic f o r  mice, guinea pigs and rabbits. 


W e  believe tliat the search f o r  a reservoir of polio- 

myelitis oirns among lower animals is worth ~ThiIe and 

shoulcl continue. I t  is also evident: however, that epi- 

demiologically polionlyelitis seems niore to reselnble 

diseases like typhoid fever and dysentery in  which the 

chief reservoir of infection is i n  huinan excreta and 

both direct and insect spread may be possible, rather 

than some or all of the surilnler encephalitides where 

the chief reserroir appears to be in lower aninlals with 

spread occurring by means of a specific insect (mos- 

quito) vector. Having isolated the virus from ninter  

cases, we are inclined to regard poliomyelitis as a 

disease which occurs the year round but has a greater 

incidence during the summer and auturiln because 

greater dissemination of the virus may be made pos- 

sible by a nuriiber of factors, including insects such a s  

flies. 
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AND THE DEPARTMEXTO F  PEDIATRICS, 

UNIVERSITY COLLEGEO F  CINCINW~TI, O F  ~ ~ E D I C I N E  

PLAGIOTROPIC HABIT O F  GROWTH I N  
NORWAY SPRUCE 

LATERALtirigs froin the lower branches of Norvay 

4 E. A. Piszczek, TI. J. Shaughnessy, J. Zichis and S. 0. 
Levinson, Joztr. 8111.Hed. As?&.,117: 1962, 1941. 

5 X. Theiler, Xedtcine, 20: 443, 1941; P. K. Olitsky, 
Proc. Soc. Ezp. Biol, and Xed., 45: 339, 1940. 

spruce trees when used as  cuttings yield some rooted 
cuttirlgs with the new terminal shoot developing at an 
angle froni the vertical. This plagiotropic habit of 
growth if persistent tvould be highly undesirable f o r  
forest planting stocli. Observations of this feature 
have been lnade in connection n i th  studies1' of the 
vegetative propagation of Norn-ay spruce trees ciur- 
ing tbe past three years. 

I n  one collection of 650 cuttings fro111 trecs 26 years 
old plagiotropic grox-th was evident in 19.4 per  cent. 
of the cuttings three iiiontlis after planting. I n  an-
other collection of 600 cuttings from trees 40 yeam 
old plagiotropic growth occurred to the extent of 14.4 
per cent. So111e of the rooted cuttings r e r e  planted 
outside in  a nursery, while others were potted and 
g r o m  i n  a greenhouse. 

By the end of the first g r o ~ ~ i n g  season the plagio- 
tropic habit of growth was less evident than earlier. 
Wit11 inatusation of the stem tissues a number of the 
terlninal shoots which had been but sliglitly plagio- 
tropic earlier now assulned a vertical or almost ver-
tical position. This is siinilar to the growth habit of 
a lateral shoot of the terminal tvhorl of a conifer 
whose leading shoot has been injured or reiiioved. 
The plagiotropic habit %\-as maintained by some of the 
shoots throughout the first year bnt gave way to nor- 
ilia1 vertical orientation of the terminal shoot i n  the 
second year. The habit of gro~vth of the terminal 
shoots of the trees during the third year was normal 
and indicates that subserluent growth r i l l  be normal. 
I t  is believed that an early expression of plagiotropic 
growth in some rooted cuttings of Norway spruce 
does not offer a serious objection to the elnployment 
of regetative reproduction of this species. 

CARLa.DEUBEB 
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A SIMPLE AIR-RAID ALARM 

A ~ I X P L Eair-raid alarm system has been clereloped 
and installed by the Crnnbrook Institute of Science, 
which would be suited to many other buildings, par- 
ticularly those already equipped with public-address 
systems. 

A switch and radio voIunie control unit are  placed 
near the telephone stvitchboard, or-er urarnings 
rvonlcl be received. The unit controls a bank of radio 
aniplification tubes, ~ i ~ h i c h  build u p  the unholy noise 
of a tone-oscillator tube, the trail of n~hich is con-
trolled by the operator in  accordance with the official 
fluctuating two-n~inute warning or  the steady "all 
clear" signal. The sound is broadcast through eight- 

1 C. G. Deubcr and J. L. Farrar, SCIENCE, 90: 109-110, 
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