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F: where it is shown that inosine (which has 
previously been demonstrated to increase cel- 
lular organic phosphate ( l )  ) sharply decreases 
cellular inorganic phosphate. 

Summary. Movements of P3204 in and out 
of fresh and cold-stored human erythrocytes 
were measured in presence and absence of ino- 
sine. I. Small amounts of hemolysis when 
inosine was present caused a decrease in 
plasma inorganic phosphate and incorporation 
of P32 into plasma organic phosphate. This 
formation of plasma organic phosphate de- 
creased movement of P32 into the cell. 11. 
When P32 was originally present in the red 
cell, inosine decreased the net movement from 
cells to plasma. We attribute this effect to 
utilization of inosine as substrate in the cell. 
111. Cells containing P32 during 6-day cold- 
storage lost 3 to 4 times as much P32 as cells 
having P32 for a short time. Movements from 
cells to plasma are described as the result of 
a t  least 2 phosphate compartments within 
the cell. 
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Rate of Acetic Acid Production in the ‘Rumen Determined by Isotope 
Dilution.* (25071) 
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The fact that fermentation of carbohy- 
drates in the rumen produces large quantities 
of short-chain fatty acids which are important 
sources of energy for the ruminant animal ( 1) 
has led to in vitro ( 2 )  , isolated rumen (3) , per- 
fused rumen (4) , and in vivo ( 1,s) technics of 
estimating the rates of production of these 
acids. To obtain better estimates of acetate 
production in the practically-fed ruminant, an 
isotope dilution method has been used in the 
work reported here. 

Methods. A mature sheep fitted with a ru- 
men cannula was maintained on an all-clover 

* This work was supported in part by research 
grant from Armour and Co., Chicago, Ill. 

hay ration with minerals and water free- 
choice. Via a rumen cannula, 2.267 mc of 
sodium a ~ e t a t e - 1 - C ~ ~  was given 20 minutes 
after withdrawal of the morning hay. Sam- 
ples of rumen liquor were then withdrawn 
through the cannula from the ventral-sac of 
the rumen near the ventral curvature, a t  ap- 
proximately half-hour intervals over a 12-hour 
period. Immediately following withdrawal, 
each sample was strained through cheesecloth, 
the pH was lowered to approximately 1.5 with 
10% H2S04, and the sample was quick-frozen 
in dry ice and stored at 0°F until analyzed. 
Acetic, propionic, butyric, and the higher 
fatty acids were separated quantitatively by 
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TABLE I. Distribution of Radioactivity/Milliliter of Rumen Liquor in Each Acid Fraction 
~~ after Administration of A~e ta t e -1 -C~~ .  ~~ 

Time af tcr ------ Thousands of dpm/ml of rumen liquor -> 
CI4 acetate Higher Butyric Propionic Acetic 
adin in ., mi 11, acids acid acid acid Total 

15  
33 

125 
195 
24i  
335 
455 
720 

,-- 
r i  

.28 
1.09 
1.47 
1.37 
1.55 
1.09 
1.01 

.65 

.24 

6.3 
19.0 
20.8 
19.t; 
19.0 
15.1 
10.9 
5.9 
1.3 

1.1 
2.2 
3.7 
4.3 
4.8 
5.2 
4.9 
3.3 
2.6 

18 192 
266 288 
207 233 
1 3 i  163 
97 123 
74 95 
44 6 1  
25 35 
9 13 

chromatography on Celite ( 6 ) ,  and radioac- 
tivity of each acid fraction was determined in 
a liquid scintillation counter. 

Radioactivity was found in all 4 
fatty acid fractions showing that considerable 
interconversion of acetic acid to butyric, pro- 
pionic and higher fatty acids takes place in 
the rumen. Distribution of radiocarbon 
among the various rumen volatile fatty acids 

Results. 

TABLE 11. Specific Activities (dpin/mMole) of 
Diff ercnt Ruiiien Volatile Fa t ty  Acids a t  Intervals 
following Riirnen Administration of Acetate-1-C14. 

Time after y-- Thousands of dpm/mMole--, 
C14 acetate Higher Butyric Propionic Acetic 
adniirt., niin. acids acid acid acid 

3,3911 15 9 -5 9 3 5 t )  i 

3 3 Rti9 ""(i 108 3,369 
260 2,633 

155 48t) 2,201 259 2,033 
227 669 1,905 280 1,314 
247 500 3,246 358 2,153 
335 382 1,716 265 645 

720 125 335 238 206 

_ _  -- 

r- 
I /  

455 440 1,177 266 543 

a t  time intervals following administration was 
determined and representative data are shown 
in Tables I and 11. Total radioactivities and 

specific activities of the various fractions were 
in the order, acetic > butyric>propionic> 
higher acids. On the basis of the relative ra- 
dioactivities of each acid when at  their peaks 
(approximately $ hour for acetic acid, 1 hour 
for butyric acid, and 3 hours for propionic 
acid) the percentage of acetic acid \being con- 
verted to butyric would appear to be approxi- 
mately 1 2 %  and to propionic acid, approxi- 
mately 5 % .  Dilution experiments, similar to 
these with acetic acid, will have to be carried 
out with the other acids before more accurate 
inter-conversion data can be calculated. 

Concentrations of the various fatty acids, 
expressed as millimoles of acid per liter of 
rumen liquor, are given in Table 111. The 
rates of change of total radioacetic acid and of 
specific activity of radioacetic acid yielded 
straight line logarithmic functions while total 
acetic acid concentration yielded a straight 
line arithmetic function. The following re- 
gression lines were calculated for these 3 
rates: ( a )  for disintegrations per minute of 
acetate per ml of rumen liquor, log y = 
5.46007 - 0.002385 x; (b) for specific activity 

TABLE 111. mMolrs/Liter of Rumen Liquor of Different Rumen Volatile Fatty Acids a t  Inter- 
vals after Acetate-1 -CI4 Administration. 

Time after r mMoles > 
C14 acetate Higher Butyric Propionic Acetic Total 

admin., min. acids acid acid acid mMoles/l 

15 2.95 6.71 19.6 77.1 106.4 
33 2.64 8.41 20.7 78.9 110.6 
77 14.4 78.7 

155 2.85 8.88 16.7 67.6 96.0 
221 2.31 9.95 17.2 74.2 103.7 
247 2.18 4.66 14.5 64.2 85.5 
335 2.65 6.38 18.4 68.1 95.5 
455 1.48 5.04 12.4 46.8 65.7 
720 1.89 3.90 10.9 45.1 61.8 
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of acetate, log y = 6.57433 - 0.002123 x; (c) 
for total acetate concentration per ml of ru- 
men liquor, y = 0.08152 - 0.00006292 x; 
where x is time in minutes following adminis- 
tration of radioacetate. 

The rate of change of specific activity of 
acetate, that is, rate of dilution, was used to 
compute the rate of acetic acid production. 
The decrease in specific activity of the radio- 
acetic acid, due to dilution by acetic acid syn- 
thesized calculated over the straight line part 
of the curve (33 minutes to 455 minutes), was 

mately 30% of a 140 lb. sheep’s 7-hour main- 
tenance requirement. 

Summzry. I t  has been found by the tech- 
nic of isotope dilution using acetate-1 -C1* that 
the normal sheep on an all-hay ration pro- 
duced acetic acid in its rumen by bacterial 
synthesis at  the rate of 0.126 millimole per ml 
of rumen liquor for the 7-hour period follow- 
ing feeding. Radioactivity was found in the 
other rumen volatile fatty acid (propionic, 
butyric and higher acids) demonstrating their 
formation from acetic acid in the rumen. 

I ,  

found to be at  the rate of 50% per 130 min- 1. Phillipson, A. T.7 J. ExP. Bi0l.Y 1942, V19, 186. 

Utes. On the basis of the total acetic acid 2.  Munch-Petersen, E., Austr. v e t -  J., 1957, V33, 

present per ml of rumen liquor a t  the start of 
3 .  Danielli, J. F., Hitchcock, M. W. S., Marshall, 

administration) and this rate of dilution over 4. McCarthy, D., Halter, J .  Shaw, J. c., 

tion, it was calculated that 0.126 millimok of 
acetic acid were synthesifed per ml of rumen 
liquor per 7 hours. This amounts to 0.00756 
g or 0.0264 Kcals of acetic acid. If one as- 
sumes a rumen content of 5 liters, this then 
would amount to 132 Kcals, which is approxi- 

292* 

this period (33 minutes after radioacetic acid R. A., Phil]ipson, A. T., J .  Exp.  Biol., 1945, vZZ, 7s. 
the 7-hour straight line period Of isotope dilu- Heuter, F. G., McCarthy, Jeanne, Maryland Agr. 

~ ~ p .  sta. Mist. pub., 1957, vz91, 33. 

J .  Exp. Biol., 1944, VZO, 120. 

J .  Dairy Sci., 1957, v40, 779. 
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Effect of Methylphenidate on Cardiovascular Actions of Pressor  Amines. 
(25072) 
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Frohlich and Loewi showed that cocaine 
potentiated pressor responses to epinephrine 
( 1). Later, Tainter and Chang found cocaine 
blocked tyramine pressor responses (2). More 
recently, Fleckenstein and Bass (3) and 
Fleckenstein and Stockle (4) demonstrated 
that cocaine altered responses of cat nictitat- 
ing membrane to a series of sympathomimetic 
amines of the phenylalkylamine type, in such 
a way that contractions produced by one 
group of amines were augmented, con tractions 
elicited by a second group were not affected 
and contractions produced by a third group 
were decreased. Recently Maxwell, et al. (5) 

~ 

* Taken from dissertation submitted in partial ful- 
fillment of requirements for Degree of Master of 
Science. 

demonstrated that the central nervous system 
stimulant, methylphenidate, potentiates pres- 
sor actions induced by epinephrine and nore- 
pinephrine while blocking and antagonizing 
pressor responses to amphetamine and ephe- 
drine, respectively. In consideration of this, 
and the fact that the structures and primary 
pharmacological characteristics of cocaine and 
methylphenidate are markedly different, an 
attempt has been made to ascertain whether 
the effects of methylphenidate on cardiovascu- 
lar actions of various phenylalkylamines would 
closely parallel those of cocaine. 

Materials and methods. Mongrel dogs of 
both sexes weighing 7 to 15 kg were used. The 
anesthesia was N a  pentobarbital, an initial 
dose of 30 mg/kg intraperitoneally fob 


