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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 

M a r y  Ruth Smith and W. Barry Wood 
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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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in acute bacterial exudates. To test this possibility, the 
following experiments were performed. 

Type I pneumococci (A-5 strain) harvested from 4-hr 
broth cultures, were washed in gelatin-Locke's solution 
and centrifugalized (8). To the pneumococcal centri- 
fugate were added rat leucocytes (2) which had been 
washed in the cold (4" C) in both gelatin-Loeke's solu- 
tion and citrated rat plasma2 containing platelets from 

Fro. 1. A-Phagocytic test in unclottrd plasma. II- 
Phagoc~tic test in clotted ~ ~ l a s ~ n a .  

the buffy coat. XThe phteleh were included to insure 
clot retraction when thrombin was added to the plasma.) 
The final leucocyte-pneumococous suspension in plasma 
contained approximately 5-10 phagocytic cells and 25-30 
pneumococci per oil immersion field. Phagocytic tests 
were carried out on glass cover slips coated with dry 
films to prevent spontaneous clotting of the plasma. 
When clotting was desired, one part of gelatin-Loeke's 
solution containing &O mg % of purified beef thrombin4 
was added to five parts of the cell-plasma suspension. 
In  all control preparations one part of gelatin-Locke's 
solution without thrombin was added. The cover slip 
preparations were covered with hollow ground slides, 
sealed with vaseline, and incubated for 1 hr a t  37' C. 
Smears from the incubated preparations were stained 
with methylene blue. Clotted samples were fixed in 
Zenker-form01 solution, sectioned, and stained by the 
Gram-Weigert technique. 

As &:seen in Fig. 1, phagocytosis failed to occur in 
unclotted plasma (A) ,  whereas in clotted preparations 
(B) the phagocytosis was marked. 

I n  order to observe the manner in which the leucocytes 
utilize the iibsi6~ps .strands in p h g ~ c y t i n g  unopsonized 
pneumococci, pneumococcus-leucocyte mixtures in clotted 
plasma were studied in the warm stage of the microscope. 
Near the margins of the clot, phagocytosis was seen to 
result only when leucocytes succeeded in pinning the 
pneumococci against the fibrin strands. From this ob- 
servation it was evident that the mechanism of surface 
phagocytosis in fibrin clots is essentially the same as 
that previously described in the lung (2, 7, 8). 

Pibx!in formation is a common feature of amte  in- 
flammation. Fibrinous exudates occur in acute bacterial 
infections of the lunga, pleura, peritoneum, meninges? 
and other tissues of the body. A significant portion of 
the fibrinous material in purulent exudates has recently 
been identified as desoxyribose nucleoprotein (1). Al- 
though beta hemolytic streptococcal elrudates (group A) 
are relatively poor in both fibrin and desoxyribose nucleo- 
protein ( J ) ,  most other bacterial exudates contain ap- 
preciable amounts of reticular substance. The present 
study demonstrates that strands of reticulum enable 
leucocytes to phagocyte encapsulated bacteria in the 
absence of antibody. Thus it  may be concluded that 
the fibrinous properties of early bacterial exudates con- 
tribute to antibacterial defense by promoting surface 
phagocytosis. I n  chronic infections, on the other hand, 
where most of the leucocytes in the exudate are nonvia- 
ble, the fibrinous strands may act as a mechanical barrier 
to recovery by interfering with adequate drainage of the 
lesions. 
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A Method for Preventing Moisture 
Condensation During Photography of 
Tissue Cultures in Hanging Drops 

Mary J. Hogue 

Department of Anatomy, Scbool of Medicine, 
University of Pennsylvania 

When tissue cultures grown in hanging drops over 
depression slides are taken from an incubator (37' C) 
and kept a t  room tempmature, moisture condenses on the 
cover slip in the form of drops. These drops make i t  
impossible to get clear photographs of the tissues. Vari- 
ous means have been devised to prevent condensation- 
the most common one is to ke&p the culture a t  incubator 
temperature. To accomplish this, some form of heating 
apparatus is placed on or  near the stage of the micro- 
scope, but this may be a tedious process. 

A simple procedure for preventing moisture from col- 
lecting on the cover slip has been devised. I t  consists of 
saturatihg the 'atmosphere around the culture with mois- 
ture and keeping the temperature fairly constant. Brass 
rings, such as  those used bv W. H. Lewis in his tissue - ,  

a Rat Plasma has been shown to contain no OPsonins to culture work, are used. He found them useful for photo- 
the A-6 strain of pneumococcus I. 

a General Electric, Organosilicon Product, 9987. micrography, since they held the cultures a t  a uniform 
4 Obtained through the courtesy of Dr. T. 1.;. IYeirhxelhqmn. height above the slide. 


