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FIG. 1. 
1.  Commercial animal cuff ior use u i t h  tensometer. Strip off the ribbon. 
2 .  Place the  bare rubber onto a piece oi arlhcsive tape. Dots indicate sticky side of adhesive 

3. Cover part oi  non-intlatahle end oi thc cuff lvith another strip of tape. For  150 g rats 

4. Cover exposed adhesiw sections Ivith 2 strips of tape. 
5.  Cover tlap with a strip o i  adhesive tapc. 
6 .  Sew on a pair o i  small size snap iastcncrs. For 1.50 g rats, the snaps should be about  3.0 

9. Trim to  size. 

tapc. 

about 2.5 cm o i  inflatable cuff should be stuck to  tape. 

cm apart. 7-8 .  Fold donm flap and sew. 
10. T o p  vie\\. o i  cuff in position. 
11. Hold cuff so that ircc infatable part is hehind rat’s leg. 
12 .  Wrap  free intlatab!c part oi cuff around rat’s ankle. 
13. Snap the cuff shut. and rotate the cntirc. cuff around rat’s leg to insure even wrapping of 

inflatable portion. 

within 3 mm. 
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Factors Influencing the Plate Method for Determining Abundance of 
Bacteria in Sea Water.*+ (23487) 

A.  F. CARLUCCI AND D. PKAMEK (Introduced by G. Litwack) 
Department of Agricztlt itral Microbiolog-v, Rzctgcrs State University,  N e w  Brunswick, N .  J 

Total number of bacteria in sea water as 
determined by plate counts is influenced by 

* This investigation was supportcrl in part b\- Rc- 
search Grant  from S a t l .  In-t. of .4l1erq- and Infcc- 
tious Diseases, N.I.H., Public He i l th  Servimce. 
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numerous factors ( 1 ) .  In this report some ef- 
fects of medium composition and plating pro- 
cedure are described. 

Materials and methods. Sea water was col- 
lected a t  Long Branch, X. J., approximately 
600 feet off shore in an area subject to neither 
pollution nor dilution. All samples were taken 
a t  high tide, packed in ice, and ,transported 
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TABLE I. Influence of Composition of Nutrient Medium on Plate Counts of Bacteria from 
Sea Water. 

Medium 
Medium yo composition* 

constituents 1 2 3 4 5 6 7 

Peptone .5 
Gelatin 
Dextrose 
Glycerol 
Y cas t extract 
Beef extract 
Ferric ammonium 

citrate 
NhEDTA 
KSHPO, 
FePO, .01 
FeC& 
Agar 1.5 

Plate count as ”/‘o 100 
of medium 1 t 

.1 .5 .5 

.1 

.01 
.3 
.01 

.005 .01 
.01 

1.5 1.5 1.5 

6.2 123.5 36.6 

.5 .5 
.3 

1.3 

.01 .01 

.015 
.01 .01 .01 

.002 
1.5 1.5 1.5 

47.4 20.5 38.9 

* I n  80% sea water. t Mean of 8 replicates. 

to the laboratory for study. The water had 
a salinity of 2.9-3.0% and a reaction of pH 
7.9-8.1. Dilution blanks were prepared with 
aged sea water, sterilized by autoclaving. Ap- 
propriate dilutions of the water samples were 
plated, using 8 replicate plates at  each dilu- 
tion. Counts were made after 7-10 days of 
incubation at  20°C. 

Results. Table I shows the extent to which 
composition of the nutrient medium influenced 
the plate counts. The results are expressed 
as percentages of the average plate count ob- 
tained with medium 1. Medium 1 was de- 
scribed by ZoBell(2) and is used frequently 
in studies of the abundance and distribution of 
bacteria in marine environments. Med.ium 2 
was recommended by Reuszer(3) for the cul- 
tivation of marine bacteria. The remaining 
five media were our own formulations. Medi- 
um 3 is medium 1 supplemented with yeast 
extract. Media 4-7 contained different organ- 
ic substrates, but were similar in that phos- 
phate was added as K2HP04 and iron was 
present as the citrate or ethylenediaminetetra- 
acetate chelate, All the media were approxi- 
mately pH 7.5. 

Maximum plate counts were obtained on 
medium 3. Medium 2 yielded the lowest 
counts. The increased count that resulted 
from the addition of yeast extract to ZoBell’s 
medium confirms Jones’ report (4) that yeast 

extract is “stimulatory” to marine bacteria. 
Although medium 3 gave maximum plate 

counts, it contained a precipitate ( FeP04), 
the particles of which were easily confused 
with the smaller subsurface colonies. The 
enumeration of colonies on medium 3 was fa- 
cilitated greatly when the liquified agar was 
left undisturbed until th.e precipitate settled, 
and only the clear supernatant was used for 
the preparation of plates. In media with 
chelating agents (media 4-7) difficulties due 
to precipitation were absent but plate counts 
were low. When medium 3 was prepared us- 
ing distilled water, the plate counts were only 
10% of those obtained when the medium was 
prepared with sea water. 

The plating procedure also influenced the 
total number of colonies that developed from 
sea water on medium 3. Pour plates were 
prepared by adding agar to Petri dishes con- 
taining 1.0 ml of various dilutions of sea water. 
The medium and sea water were mixed thor- 
oughly before the agar solidified. A second 
series of Petri dishes was prepared by adding 
approximately 15 ml of medium to each plate 
and allowing the agar to solidify. The surface 
of the agar was then inoculated with 0.1 ml of 
various dilutions of sea water, and the inocu- 
lum was distributed over the surface of the 
agar by rotating and tilting each plate. Petri 
dish tops made of m’etal and containing ab- 
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sorbent disks were used to desiccate the agar 
surface partially and thus to prevent spread- 
ing of colonies. 

The number of bacterial colonies that de- 
veloped on pour plates was consistently great- 
er (30-40%) than the number that developed 
on surface-inoculated plates. This difference 
may have resulted from the growth of micro- 
aerophilic or anaerobic bacteria below the 
surface of the agar in pour plates. Colony 
counts were made more easily when a surface 
inoculum was employed: the colonies were 
larger, more uniform in size, and better dis- 

bacteria in sea water was investigated. Seven 
media were tested. Maximum and reproduci- 
ble plate counts were obtained with a medium 
containing 0.5% peptone, 0.01% yeast ex- 
tract, 0.01% FePOj, and 1.5% agar in 80% 
sea water. The number of colonies that de- 
veloped on pour plates was 30-40% greater 
than the number that developed on surface 
inoculated plates. 

The technical assistance of Miss E. Winkler is 
gratefully acknowledged. 
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Attempts to Produce Antibodies to a Preparation of Polyglutamic Acid.* 
(23488) 

PAUL H. MAURER 
Dvpartment o f Puthology, University o f  Pittshitrgh School of Medicine, Pittsburgh, Pa. 

One of the recently proposed plasma ex- 
panders produced by synthetic methods has 
been poly-L-glutamic acid. Although many 
data have been obtained on the physico-chemi- 
cal and physiological properties of synthetic 
polyamino acids( 1) , studies on the antigeni- 
city of the polyamino acids themselves have 
been rather scant. The recent investigations 
of Stahmann and coworkers on the anti- 
genicity in rabbits and guinea pigs of various 
polypeptides (polymers, copolymers and mul- 
tico-polymers) either uncoupled or coupled to 
proteins (polypeptidyl proteins) are ex- 
tremely significant and interesting( 2.3). This 
report presents data concerning unsuccessful 
attempts to produce detectable antibodies in 

* This investigation was supported by grant from 
Office of Surgeon General, Department of Army, 
upon recommendation of Subcommittee on Shock 
of Natl. Research Council. This is publication No. 
136 of the Pathology Department, University of Pitts- 
burgh School of Medicine. 
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man. rabbits and guinea pigs with a prepara- 
tion of poly-L-glutamic acid different from 
the one employed by Stahmann, e t  al. 

Mater ia ls .  The sodium poly-L-glutamate 
(PGA) (Lot No. S2035-186C) used in these 
studies was prepared by the American Cyan- 
amid Company according to procedures of 
Dr. E. R. Blout and coworkers. The weight 
average molecular weight of the material as 
determined by viscosimetric and light scat- 
tering technics was approximately 80,000 
which is equivalent to a degree of polymer- 
ization of 620. The preparation of poly- 
glutamyl bovine plasma albumin (#693) 
I'Gi-BSA which was also used in testing the 
various sera, as described below, was 
kindly supplied by Dr. M. Stahmann. Ana- 
lytical solutions of the above materials were 
prepared by dissolving the materials in pH 
7.4 buffered 0.15 M NaCl and analyzing ali- 
quots for N by the Markham modification of 
the micro Kjeldahl procedure (4). 


