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plasmosis from the acute lesions to final dis- 
seminated calcification, this furnishes strong 
supporting evidence of the etiological relation- 
ship. 

S U V Z M ~ ~ .  We report the first direct isola- 
tion of E l .  c-apszilatum from natural sources; 
i.e., soil from a storm cellar in which severe 
pneumonitis was contracted by soldiers in 
1944. This organism was also isolated from 
soil from the storm cellar following animal 
inoculation on three occasions. This evidence 
and that obtained by studies of the men in- 
volved in the pneumonitis epidemic indiicates 
that the epidemic was caused by H. cap- 
sulatum. 

The authors nish to thank Dr. Charles E. Smith, 
Cniversitj- oi California School of Public Health, 
Berkeley. who was the first to suggest histoplasmosi; 
3s the probable etiological agent in this epidemic 
due to the \-er?- suggestive scrolopical results oh- 
t:iined b\- him with sera iram the patients in 19-14. 
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Effect of Deficiencies of Sodium and Potassiuiii on Motility of the Intestine 
of the Rat." (19585) 

H. S. PERDUE AND P. H. PHILLIPS. 
Fro111 tlze Departnient o j  Biocheinistry, College o f Agriculture, University of TFisconsijz, itfadison. 

Workers in this laboratory frequently have 
observed that animals receiving potassium 
deficient diets had distention of the stomach 
and of the small intestine. Also, many rats 
which were fed a potassium deficient diet con- 
taining 19% cellulose died of intestinal ob- 
struction. These are evidences of decreased 
intestinal tone and motility. 

Gazes ef QZ. (1)  reported that isotonic po- 
tassium chloride administered intravenously 
stimulated intestinal motility in human beings 
and dogs with adynamic ileus. Webster e t  al. 
( 2 )  observed that rats fed a diet containing 
0.01 potassium exhibited decreased intes- 
tinal tone and finally died of a condition re- 

* Published with the approval of the Director of 
the Wisconsin Agricultural Experiment Station. Sup- 
ported in part by the Research Committee of the 
Graduate School from funds supplied by the Wis- 
consin Alumni Research Foundation, 

sembling paralytic ileus. Since the observa- 
tions of these workers were essentially quali- 
tative, quantitative observations of the effect 
of dietary piotassium deficiency on intestinal 
motility are of interest. The possible inter- 
relationship of sodium wlith potassium in 
this regard also was investigated since in- 
creased levels of sodium have been shown to 
increase the mortality and the severity of the 
heart lesions of potassium deficient rats (3  1. 

Experimental procedure. Groups of 5 adult 
female albino rats weighing from 180 to 2 2 0  
g each were placed on each of the 4 experi- 
mental diets employed. The diets were essen- 
tially the same as the low sodium and potas- 
sium diets of Grunert and Phillips(4). The 
deficient diets contained 0.005% sodium when 
sodium was deficient and 0.005% potassium 
when potassium was deficient. The control 
diet contained 0.25% sodium and 0.5% po- 
tassium. After 6 weeks on the experimental 
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T-4BLE I. Summary of Results. 

yo of length of sniall 
Na m d  K content Distance bolus was intestine bolus pro- 

of diet propelled in 10  min pelled in  10 rnin 

'< Na % K Avg, cni Range -41-g Range 
V V  7 7 s- 7 

* Ml5 .005 49 45.7- 50.8 45.2 41.8- 48.7 
.,3 :I t .@015 49 43.3- 53.3 50.9 46 - 58.8 
.(I05 .3 101 97.7-104 97 95 - 98 
"2'5 .5 104 93 -105 98 97.3-100 

diets the propulsive motility of the intestine 
of each of the rats was determined by means 
~f a modification of the technic of Macht(5). 
The procedure used was as follows: The rats 
were fasted for 24 hours and then each rat was 
given 2 ml of a 10% suspension of charcoal 
in a 10% aqueous solution of gum acacia by 
stomach tube. N o  anesthesia was used at  any 
point in the experiment. Exactly 10 minutes 
after the administration of the charcoal and 
gulm acacia each of the rats was killed by a 
blow on the head followed by exsanguination. 
The small intestine was then dissected out 
irom the pyloric sphincter to the ileo-cecal 
junction, laid out in a straight line, and its 
length and ,the maximum progress of the char- 
coal from the pyloric sphincter measured. The 
essanguination and dissection took about 30 
seconds. 

ResuEts. Potassium deficiency or a combined 
deficiency of sodium and potassium lowered 
the propulsive motility of ,the small intestine 
of the rats by about 50% under the conditions 
of this experiment (Table I). Sodium de- 
ficiency alone was without effect on intestinal 
motility as determined by this technic. 

Fenn (6)  states that although 
potassium is not regarded as a humoral agent 
for neuromuscular transmission, it plays an 
important role at  the neuromuscular junction. 
Since the peristaltic contractions of the small 
intestine are dependent upon the intrinsic 
nerve plexuses of Auerbach and Meissner (7) ,  
a decrease in the potassium content of the 
serum or of the muscle cells may cause a de- 
crease in peristaltic activity by affecting the 
normal function of the neuromuscular junc- 
tion. Meyer et d ( 3 )  have reported a de- 
crease in serQm potassium in rats which i-e- 
ceived a diet containing O.OOS-% -.potassium 
and 0.25~.sodium. but 'ratis receiving a diet 

Discussion. 

containing O.OOlS% potassium and 0.005% 
sodium did not exhibit hypopotassemia. In 
view of the decrease in propulsive motility of 
the intestine of the rats which received the 
diet containing 0.005% potassium and 
0.005 % sodium, serum potassium concentra- 
tion does not appear to play a direct role in 
this phenomenon. The potassium content of 
visceral muscle may affect the neuromuscular 
junction or it may affect the ability of the 
muscle cells to respond to stimulation by 
affecting the enzyme systems involved in 
muscle contraction. Thus, potassium is known 
to be necessary for the phosphorylation of 
creatine in connection with pyruvate oxida- 
tion in vitro (8) and potassium deficiency may 
affect the functioning of this enzyme system 
in vivo. 

Summary. Maintenance of adult female 
albino rats on a diet containing 0.005% 
potassium for 6 weeks resulted in a 50% de- 
crease in intestinal propulsive motility. Re- 
duction of the sodium content of this diet from 
0.25% to 0.005% did not result in an in- 
crease in intestinal motility. Feeding a diet 
containing 10.005 % sodium and 0.5 % potas- 
sium did not alter the intestinal propulsive 
motility of the albino rats when compared 
with observations of control animals on a 
diet containing 0.5% potassium and 0.25% 
sodium. 
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Vitamin Blc Biosynthesis after Oral and Intravenous Adtninistration of 
Inorganic CoG0 to Sheep.* (19586) 

R. A\. MOSROE, H. E. SAUBERLICH,~ C. L. COMAR, AND S. L. HOOD. 
FTOIII  the Uniilersity of Tunrzessue-.-ltomic Energy Comwission Agricnltiiral Research Prograw, 

Oak Ridge  

The literature through 1950 concerning the 
chemistry. physiological role, and clinical use 
of vit. BIZ has been reviewed comprehensively 
by Smith ( 1 ). Ungley( 2 ) .  and Marston( 3 ) .  
The essentiality of cobalt in ruminant nutri- 
tion has been recognized for many years(4,j) 
and a number of distribution studies using 
inorganic radioactive cobalt have been re- 
ported ( 6-1 2 ). Also, some information is 
available regarding the distribution of vit. 
B I Z  labeled with radioactive cobalt( 12-14). 
Nevertheless, the relationship between the 
dietary need of inorganic cobalt and the 
physiological role of vit. B 12, especially con- 
cerning the factors involved in BIZ biosyn- 
thesis, has remained little understood. 

The present work extends the information 
obtained in earlier radiocobalt studies by 
partition of the labeled cobalt into 3 distinct 
fractions of the excretions and tissues- 
namely. vit. B,-,-like, inorganic, and bound. 
These data have yielded evidence concerning 
the degree and possible sites of vit. BIZ bio- 
synthesis in sheep. 

Methods. Treatment of animals. Four 
normal wether lambs weighing about 80 lb 
each were placed in metabolism stalls. Each 
of the animals received 2 mc of Corn chloride 
solution containing about 1.6 mg of cobalt. 

*Published with the approval of the Director of 
the Tenn. Agric. Exper. Station. The radioactive 
cobalt was obtained from the Oak Ridge National 
Laboratory on allocation from the U. S. Atomic 
Energy Commission. 

t Oak Ridge Institute of Nuclear Studies FelIow 
on leave from Alabama Polytechnic Institute. 

Two were dosed orally by gelatin capsule and 
2 received an intravenous (jugular) injection. 
The metabolism stalls and the technics for 
handling the animals, administering the ac- 
tivity, and collecting samples have been de- 
scribed by Hansard, et  al. ( 15) .  Collection 
of samples. Feces and urine were collected 
continuously and samples were taken dailJ- 
over a period of a week. The urine was col- 
lected under toluene and both feces and urine 
samples were refrigerated with toluene added. 
At the end of 7 days the animals were sacri- 
ficed and various tissues were sampled for 
analysis. Aliquots of each sample were 
counted for total radioactivity. In  addition: 
butanol-soluble and water-soluble phases of 
similar aliquots were separated and counted 
as described in detail below. In  all samples 
except urine some residual activity was also 
obtained in the insoluble fraction. 

Counting technics. Several counting tech- 
nics were employed in the work, depending 
on the sample size and the amount of radio- 
activity present in the sample. With large 
amounts of activity, accurate counts were ob- 
tained by measuring a few grams of fresh sam- 
ple using an unshielded Geiger-Muller tube 
with an 89.5 mg/cm2 aluminum absorber, thus 
recording only gamma activity. With some- 
what less activity, it  was necessary to count 
without an absorber, I n  this case, a wet ash 
digest was prepared, to assure reproducible 
geometry, and measured with the unshielded 
thin-window tube. Still smaller amounts of 
activity were counted by using dry ashed 
samples and a shielded thin-window G-M tube. 


