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t erol, ~~h(~sspholil)icl,~ 11 nd triglycerides in lipid 
extracts of rat tissues occurred hetween 4 
weeks and 8 months of age, with no further 
changes, except in skin, a t  2 years olf age. 
2 .  Sex differences in lipid composition oc- 
curred only in skin. 
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Inhibition of Release of Intracellular Potassium by Non-Narcotic 
Analgesic Agents. (25629) 

FKEI) €3. BEN JAMIN * (With technical assistance of V. Monteleone) 
Colgate Palmolive Co., New Rrunswick, N .  J .  

I t  has been shown that all types of pain- 
producing stimuli also release intracellular po- 
tassium (K)  and that inhibition or reversal 
of K release is associated with decreased pain 
sensation(1). This new approach to pain 
might have some bearing on the action of 
analgesic agents. Therefore the present in- 
vestigation is an attempt to determine 
whether non-narcotic analgesic agents inhibit 
release of intracell~ular K. 

Two methods were used to produce a con- 
trolled release of intracellular K. The first 
one is distention of the intestine of guinea 
pigs. This procedure is well established as a 
painful stimulus ( 2 ,3 1. However K release 
under these condiitions has not been shown 
previously. The other procedure used was 
exposure of washed erythrocytes to cold. In  
this case K release is a well established fact 
(4,5), but the rellation to pain is purely by 
analogy. In the jhrst procedure a guinea pig 
is killed by a knock on the head. The abdo- 
minal cavity is opened and 10 pieces of intes- 

* Present address: Republic Aviation Corp., Farm- 
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tine, 2% inches long, are cut. Intestinal 
chyme is gently pressed out. Each piece is 
washed in physiological saline and weighed 
(wet weight). One end of the strip is tied off 
with heavy nylon thread. The other end is 
tied to a glass rod. These rods have been 
prepared previously from glass tubing, exter- 
nal diameter 6.2 mm and internal diameter 
5 mm. The rods are tapered and a small 
bulb is blown a t  the end to provide firm at- 
tachment for the strip (Fig. 1). The prepara- 
tions are then transferred into SO ml test tubes 
filled with 20 ml of K free Tyrode solution. 
Control experiments showed that there is a 
gradient of increasing K release down the in- 
testinal tract (Table I).  Therefore experi- 
mental preparations containing the analgesic 
agent are alternated with control tubes. The 
whole set of tubes is then transferred to an 
automatically stirred water bath kept a t  37°C. 
After a control period of 30 minutes the intes- 
tine is distended with Tyrode solution (Fig. 
1) until a steady fluid pressure of 2.5 cm is 
obtained. Samples are taken immediately 
after distention, one hour later and 2 hours 
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Inter. For each test 2 In1 of external lluid are withdrawn and replaced by 2 ml of K free 
Tyrode solution. In  calculations adjustment 
is made for the resulting dilution. Each sam- 
ple is diluted with an equal volume of 1,600 
p.p.m.  lithi~iim chloride and analyzed for K in 
;L Perkin-Elmer flame photometer using in- 
direct technic. At the end of experiment the 
strips are removed from the glass rods, cut 
open and washed in saline, then dried by ex- 
posure to an infra-red lamp a t  a distance of 10 
inches for 2 hours. Dry  weight is determined 
and the tissue is macerated and extracted in 
cold water (20 ml ) .  Extraction fluid is fil- 
tered and analyzed for K. 

~ ~ 

,005 4 98.7 7.1 101.9 8.2 
.01 '4 79.9 ci.4 8T.3 5.9 
.05 9 56.6 4.9 7T.0 5.1 
. s 1 87.0 8.0 92.1 7.7 

Results. Table TI gives the effect of vari- 
ous drug concentrations. I n  higher concen- 
trations of drugs there was a slight change of 
1)H which was corrected by adding NaHCO:!. 

I f  we assume that the therapeutic dose in 
man is equally distributed throughout the 
extracellular fluid space, concentration would 
be about 0.01 5 mg/ml. This corresponds 
fairly well to the dose of maximum effective- 
ness in our experiments. 

'I'ables T T T  and IV give the results of 9 
culwiments analyzed according to wet weight F'TG. 1. 
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i.(iO 6.40* 9.94 6.54 t 8.58 7."; ' 

S.E. . ;i 9 .56 .:39 .56 .(i2 .'it; 
'/r of control 84.2 65.8 82.3 

'7 111. xftcr  tlistcntiou 

' 95yo probability. 

and dry weight respectively. Mean dry 
weight is 13.3% of mean wet weight. 

Analysis of the intestinal wall shc;lwed that 
mean concentration for 4 controls was 2.60 
meq/l and mean for 6 preparations with anal- 
gesic was 5.01 meq/l. 

To1 determine effect of analgesics on K re- 
lease from blood cells, washed human erythro- 
cytes were suspended in physiological saline. 
The concentration was approximately 12 5 
million cells/ml. Analgesic agents were used 
in a concentration of 0.05 mg/ml. Two tubes 
were used for each analgesic agent and a total 
of 4 controls. All tubes were exposed to a 
temperature of 7°C for 60 minutes. Then 
they were centrifuged a t  the same tempera- 
ture and superna.tant fluid was analyzed. Re- 
sults in microequivalentsjl showed: 

Acetanilid 1 7 2  Phenacetin 23 1 
Aininopyrine 2 73 Control 494 

A problem arising from these data is the 
degree of speciiicity of inhibition of K re- 
lease for analgesic agents. Table V shows 
that salicylic alcid and cholesterol have nu 
significant effect. Obviously only a greatly 
extended series of experiments ran answer 
this point adequately. 

t 99yo probability. 

TAR1,E V. Effect of Salicylic Acid ant1 ('lioles- 
t ~ r o l  on K Release of Tiitestiiie. 

conc. ., 1111" a f t e r  2 11r aftct. 
Agetit i~g/riil No. t q ) .  (listention tlistrntioir 

8x1. ; ic. i t t  2 5  9 99.2 98.0 
('l1olexter.ol .25 6 96.1 97.8 

A11 r:llues rspressetl :Is %, of control and  I l O l l C  

Suin.mary. In  vitvo distention of intestinal 
tract of guinea pigs causes release of intra- 
cellular K. This effect is decreased when 
bathing fluid contains non-narcotic analgesic 
agents (acetanilid, phenacetin, aminopyrine) 
in pharmacological concentrations. The re- 
lease of K on exposing washed human eryth- 
rocytes to cold is similarly inhibited by these 
agents. 

:I re  sigiiitieantl~ different f r o m  control. 
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