
COMMENTS 
AND 

COMMUNICATIONS 

Comments relating to articles which have recently appeared 
in the Journal of Cellular arid Comparative Physiology and 
brief descriptions of important observations will be published 
promptlcy in this Section. Preliminary announcements of 
material which will be presented later in more extensive form 
are not desired. Communications should not in general exceed 
700 words. 

INFLUENCE O F  pH O N  THE GROWTH O F  TETRA- 
HYMENA I N  SYNTHETIC MEDIUhI 

JOHN V. XLATER' 
Dcpartment of Zoology, Universi ty  of Michigan, Ann Arbor 

ONE FIGURE 

The pH optimum for  the growth of l'etrahy+nena gelei i  E. 
in peptone medium was established by Elliott in 1933 but the 
most effective pH for the growth of this ciliate in synthetic 
medium has not been demonstrated. It WRS shown by Slater 
('51) that the medium usually used for the growth of strain 
E will not hold its initial pH especially when large amounts 
of glucose are  present. The use of piperazine dihyv-drochloride 
and glycylglycine, as reported by Smith and Smith ('49) for 
the production of a non-toxic buffer system might be applicable 
for Tetrahymema. 
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The composition of the medium and the procedures ubed 
were modified f rom Elliott ( ’49, ’50) as  previously reported 
by Slater (’52). Protogen was used instead of a-lipoic acid, 
and magnesium sulfate to the extent of 10 mcg/ml was pres- 
ent in all instances (Slater, in press). The influence of the 
usual cation spectrum used was tested for any effect on the 
pH optimum for growth. Xone of the other cations were 
present in the media listed as “ininus mirierals” except for 
potassium as  the phosphate and calcium as  the pantothenate 
\vith the exception that the usual contaiiiinations carried in 
with the aiialytic reagents were present. 

In the presence of the cations, initial pH values from 5.6-7.6 
did not effect the peak population production. At  pH 6.5 the 
cations had no effect, but at pH 5.6 or  7.6 soniemhat better 
growth was obtained when the salts were present. It is seen 
from table 1 that the ciliate was able to regulate its environ- 
rviental hydrogen ion concentration to a final value of 7.1-7.6 
regardless of the initial value when all of the cations were 
present. Acid production proha1,ly lowers the pH when cul- 
tures are started at high values, and nitrogenous excretory 
products raise the pH when cultures are  incubated in niedk 
started at low pFI values. After three days’ incubation, cul- 
tures in media with the cations present were found to yro117 
hest at  pfi 6.1 (fig. l ) ,  but after 5: days ahout the same amount 
of growth was obtained in media started with an  initial 73TT 

i*uno,.inq from ,5.5-7.5. The fastest growth rate, however, was 
obtained at pH 6.4. 

The synthetic medium used for the yrowth of strain E does 
not yet produce tetrahyrncnal protoplasm as vapidly as does 
peptone. Work in this laboratory now in progress hy Elliott 
arid TVu (unpublished data)  may result in a much improved 
synthetic environment f o r  this animal. 
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It has long been kno~vii that deep sea fishes can secrete gas 
into their swimbladders against considerable pressures. Rich- 
ard (1895) and Schloesing and Richard (1896) analyzed the 
swimbladder gas from deep sea eels, S i m e d i  clys parusit icus 
and S~~nup?~obranchus  piiznatvs, taken at 1674 and 1383 me- 
ters’ depth respectively, and in a recent study fishes with 
swinibladders were fouiid to  he common down to a depth of 
a t  least 1000 meters, or a t  100 atmospheres’ pressure (Schol- 
aiider and van Dam, ’53). I n  agreement with the data of 
Schloesing and Richard we found also that at a pressure of 
about 100 atmospheres some 90‘/c of the swimbladder gas 
consists of oxygen. 

An important function of the gas secretion is to maintain 
the fish at a neutral buoyancy a t  any depth. In order to 
compensate for a given buoyancy decrease a molar amount 
of gas must be secreted which is proportional to the hydro- 
static pressure a t  which the buoyancy adjustment must be 
accomplished. Thus, at 100 atmospheres’ depth 100 times 
niorc gas must be secreted than at the surface in order to 
effect the same increase in s~vimbladdcr volume. This con- 
sideration led 11s to  look for conditions which might possibly 
suced uir, or facilitate the gas secretion in deep sea fishes. 
Such a condition, if the oxygen secreted into the swimbladder 




