
plasia is limited to the cells of the zona glomerulosa and the outer 
zona fasciculata. 'There is a (Iefinite hypereniia proportional to the 
amount o i  at1reiiocorticotro~)ic estract injected. 

The  adrenal cortices o i  li!l)opli~~ectomizetl rats treated with 
adrenocorticotro1)ic estracts ( I?ig. 4 ) show a restoration of the 
cytoplasm oi the cortical cells. ' fhe nuclei of the cells are no longer 
pycnotic. 'I'here is a great incl-case i n  the fa t  content of the cortical 
cells. 

9088 P 

Studies on the Enumeration of Marine Anaerobic Bacteria. 

Consideraljle tlifficulty I i a h  Ixcn experienced in estimating the 
aliundance of marine ana6rol)ic ljacteria although they have heen 
demonstrated' i n  nearly all samples o f  water or  niud examined. Most 
of the conventional procedures' such as the inculmtion of plates in 
anaerobic jars have failed to yield reproclucil~le results antl more- 
over, the use o f  such coniplicatetl. space- antl time-consunling appa- 
ratus is entirely impracticaI:Ie al)oartl a rolling boat at  sea. The  ap- 
plication of oval tulles as tIescrihe(1 by Antlerson' for the enumera- 
tion o f  anaCrolxs has exceeded expectations. 

Ordinary round glass tubes \vith sealed ends as used I)y ROUX' 
and Burri5 are satisfactory for  the cultivation of anaerobes hut the 
curvature of the glass makes it virtually impossible to  count the 
colonies which develop, particularIy ivhen it is necessary to  use a 
hand lens. The Kimhl l  Glass Company fabricated special oval 
tubes for us with flat, parallel side%, thereby obviating this difficulty. 
The oval tubes are 6x14 nim. in cross-section and 380 mm. long 
with one end permanently sealetl and the other end flared to facilitate 
the introduction of the medium. The tulm are  sterilized in a pipet 
can. A test-tube containing 10 cc. of nutrient agar recently heated 
to  nearly 1OO'C. to expel oxygen and cooled to  45" is inoculated 

1 ZoBcll, C'. E., atid Andcrsoii. I). Q., .Ini. A s m .  Pdro2. Cr'cal., 1936, u), 258. 
2 Hall, T. C., J .  h e t . ,  1909, 15, 233. 
3 Anderson, 1). Q., In press. 
4Rnux, E., Ann. d r  l ' 2 n v t .  Ptrst.. 1'387, 1 ,  49. 
3 Burri, R., Cmtrc t lb l .  1. Bnkf. ,  . l l) t .  1, Orig., 1900, 8, 533. 
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with the proper dilution of the sample to be analyzed for anairohes. 
Without undue agitation (shaking has k e n  fouiid to 1x unneces- 
sary to insure an even distri1)ution of lacteria) the iiioculatetl 
medium is poured into the oval tube. :\s soon as the medium has 
solidified, it is covered with a deep layer of  reduced methylene-blue 
agar. The seal excludes oxygen antl indicates the degree of anaero- 
biosis. Halld having sho\vii that coritlitioiis are suitahle for the 
growth of anairolxs in an enviroiinieiit in which niethylene blue 
remains colorless. The inoculated tubes are then incubated at the 
desired temperature antl they may be olxerved from time to time 
without interrupting the experiment. The colonies are counted in 
reflected light against a dark I)ackgrouiitl. The technic is applicable 
not only to the enumeration of total anairolxs, but by employing 
appropriate differential media, the a1,untlance of various physio- 
logical types can be estimated. The oxitlation-retluction potential 
of any stratuni can J K  nieasuretl by the in.;ertion of long slender 
niicroelectrodes. 

I11 several series of 50 duplicate cleterminations in which the 
oval-tube count was as low as 30 per cc.. the standard deviation was 
only 7%. This is practically the same as the standard deviation 
obtained in plate-counts on airobes. The standard deviation of  the 
anairobic-jar count was 2 or 3 tinies as great. 

Besides being more reproducil>le than other methods of deter- 
mining anairobes, the oval tube count is niore representative of the 
anaerobic population. Tests on picked colonies revealed that all of 
the bacteria which develop in the oval tubes are either strict or fac- 
ultative anairobes, whereas due to incomplete anairobiosis, many of 
the colonies which develop in anaerohic jars prove to I K  either 
microairophiles or even strict airolxs. 

Oval-tube counts on samples of sea water collected from various 
depths were between 10 and 20% as high as the total plate-counts 
(airobic). A larger percentage of viable bacteria in  Imttom muds 
were anairobes. the proportion of aiiaCrol~es to aCro1)es increasing 
with core-depth. l lany of the bacteria from the niutl which devel- 
oped in oval t u l m  proved to be strict anairobes. - 

0 Hall, I. C., J .  Bart., 1920, 6, 1. 




