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Use of  Silicones in Aerobiology 

S. M. Pady and C. D. Kelly 

Department of Botnlzy and Department of Bncterioiogy, 
McGill Universi ty ,  Molttrenl 

I n  studies of organic and inorgai~ic materials of the 
air, particislarly in the epidemiology of rusts and other 
fungus discases (4) a i ~ d  in allergy studies with pollen 
gra i r~s( I ) ,  it has been common practice to collect the 
specimens on glass slides covered with Borne adhesive such 
:is vaseline, glycerine-jelly, or oil. * I n  our investigations 
of airborne fungi and t~ncterin we have encountered tern- 
pcratures as  low as  -48" C. At  such low temperatures 
ordinary adhesives become too viscous or congeal and are 
unsatisfactory. The silicones made by the Dow Corning 
(:orporationl seen~ed to offer possibilities as  a substitute 
for  the usual adhesives because of their retention of 
physical properties a t  low as well as  high temperatures, 
and they were accordingly investigated. They have 
proved to be so satisfactory tha t  i t  is  considered worth 
while to call these new tecl~niques to the attention of 
wovkers in this and related fields. 

Slides coated with silicone grease (DC-4-ANC-128-A) 
have been used successfully in collecting rust, smut, and 
dltc?-naria spores from the air. Such preparations are 
superior to  vaseline-coated slides fo r  the following rea-
sons: (I) The background is white, making an  effective 
contrast. (2 )  The consisteqcy remains unchanged a t  
teruperatures ranging from - 75" (: to over 200" C. ( 3 )  
']'he slidcs can Ire sterilized, if desired, in dry heat fo r  
2 hr a t  180" C. Many other silicones are available which 
inight also be uscd for  this and similar purposes. 

I n  ordinary studies of airborne fungi and bacteria, ea-
posure of agar plates from airplanes has boen cornmon 
practic e ( 3 ,  5). IIowever, I'roctor and Parker (1,p. 49) 
have shown that  agar plates exposed to  low temperatures 
'will freeze and give sterile readings even in nonsterile air. 
'This p~olrlem has been overcome by coating the bottom 
of a Petri  plate with siljcone grease, sterilizing a t  180" C 
for  2 hr, exposing the plates from an airplanc and pouring 
in melted agar on/return to thc lahoratory. Under t l~ese  
conditions, bacteri :~ and fungi produce satisfactory 
colonies. Fungi grow through the overlying agar to  the 
surface and sporulate i~ormally; bacteria and yeasts 
develop between the two layers, forming typical sub-
surface colonies. Some bacteria are freed when agar is 
poured in and colonies develop in or on the agar. Isola-
tions from any of these colonies can be made without 
difficulty. The priilcipal advantage of this method is  
that  plates may be exposed to  extremely low temperatures 
for  an  indefinite period without any physical change or 
danger of freezing. R y  this technique cultures have been 
obtained from plates which were exposed to air tempera- 
tures as  low as  -48" C. 

It would appear to  us tha t  these two methods might 
prove very useful in many phases of aeromycology and 
aerobacteriology, particularly where exposures are to be 

I Experimcnt:ll material supplier1 by Dr. M. J. Hunter, Rr 
search Director, whose cooperation is gratefully :rclrnowl-
edged. 

made a t  low or high temperatures. I n  routine exposures 
fo r  stem and leaf rust studies, as  well as  for  other cereal 
patlrogens, silicones appear to  be more satisfactory than 
vaseline. They should also be very satisfactory fo r  the 
collection of pollen grains i n  allergy and other studies. 
k'or collecting microfauna and even small insects, the 
silicones would probably work equally well. They should 
prove of value also in fields other than aerobiology, par- 
ticularly in snowflalce and ice crystal investigation, and 
in studies of dust a t  high altitudes or even in t l ~ e  strato-
sphere. 
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Relation of  Surface Phagocytosis 
to the Fibrinous Character of  Acute 
Bacterial Exudates1 
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Evidence has recently been presented tha t  encapsula.ted 
bacteria which cause acute respiratory disease are phag- 
ocyted in the body in  the absence of opsonins by a me- 
chanism termed "surf ace phagocytosis ' ' (2 ,  8 ) .  L ~ u c o -
cytes operating in the presence of va.rious tissue struc-
tures have been observed to ingest and destroy type I 
pneumococci, Friedlander's bacilli, group A hemolytie 
streptococci, and staphylococci (7) .  Although the en-
capsulated bacteria escape phagocytosis when floating 
freely in a fluid medium, they are readily pha.gocyted 
when tra.pped against tissue structures by the leucocytes. 
Also, when caught in a sufficiently dense concentration 
of leucocytes, they ma-y be pinned between the surfaces 
of two or more cells and thus phagocyted (6) .  Of t!le 
&icroorganisms so fa.r studied, only type I11 pneumococ-
cus is  resistant to  surface phagocytosis (5). I t s  ability 
to esca.pe the leucocytic pseudopods has been shown to  
be due to an  outer "slime layer" of ca.psular polysac- 
charide which is present only when the organism is multi- 
plying rapidly. When the slime 1a.yer is lost with aging 
of the bacterial population, type I11 pneumococcus be- 
conles susceptible to surface phagocytosis. 

Since leucocytes utilize tissue structures in phagocyting 
encapsulated bacteria in the absence of a.ntihody, it 
~vould seem likely tha.t they ma,y utilize in a simi1a.r 
manner the fibrinous strands tha.t c11ara.cteristicadly occur 

I Aided by a grant from the Cornmonrvealth Fund. 
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