
300 -ANALGESICS ON GASTROINTESTINAL TRACT 

tholytic and hypotensive effects are dependent 
upon a high blood level of the drug since slow 
rates of infusion at  low dosage did not result in 
sympathetic inhibition. Even with large doses 
rapidly injected adrenergic inhibition was 
transient and disappeared at  a rate similar to 
the observed disappearance of high concen- 
trations of diethylaminoethanol from the 
blood. It was not possible to determine from 
the present experiments whether the site of 
sympathetic inhibition was central or per!pE,- 
eral. 

Summary and conclusions. Doses of diethyl- 
aminoethanol sufficient to produce high blood 

concentrations resulted in a temporary inhibi- 
tion of sympathetic vasoconstrictor reflexes in 
man. I t  is suggested that the effects of the drug 
on arterial pressure and ventricular tachycar- 
dias are secondary to its sympathdytic action. 

Since preparation of this paper, Clark and Hel- 
prrn (Fed. Proc., 1949, 8, 282) have reported on 
the ganglionic blocking action of diethylamino- 
ethanol in dogs and eats. Their observations on 
the syrnyatholytic effects of the drug in animals 
are in essential agreement with the results of the 
 resent investigation in man. 

Hepeirerl >fay 27, 1949. P.S.E.B.M., 1949: 71. 

17171. Action of l-Meth91-4- (3-Hydroxyphenyl) -4-Piperidyl Ethyl  Ketone 
on the Gastrointestinal Tract.* 

One of the most active analgesic compounds 
reported by Rleiderer, Rice et aE.l was 1- 
methyl-4- (3-hydroxyphenyl) -4-piperidyl ethyl 
ketone which will be referred to in this report 
as WIN 1539. This compound has the same 
basic phenyl-piperidine nucleus as Demerol 
(brand of isonipecaine), but contains a meta- 
hydroxy group on tbe phenyl ring and has a 
propionyl group in place of the carbethoxy 
sutbstituent of Demerol. The analgesic activi- 
ty of WIN 1539 is 5-10 times greater than 
that of I l )erner~l .~-~ Because of its high 
analgesic activity and its close chemical re- 

* This work is part of an investigation ctli~iecl 
out under the superrisioii of nr. JI. H. Srcv-ers 
and submitted in a dissertation t o  the Graduate 
School of the University of Michigan in partial 
fulfillment of the requiremeiits for t lw  degree of 
Doctor of Philosophy. 
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lationship to Demerol, the actions of WIN 
1539 on the gastrointestinal tract have been 
investigated. 

Results. A. Efiect on excised intestinal seg- 
ments. WIK 1539 and Demerol were com- 
pared for their activity against barium chlor- 
ide and acetylcholine induced spasms of the 
rab7bit ileum and against histaminle induced 
spasms of the guinea pig ileum by the pro- 
cedure described by Miller, Becker and Taint- 
er.5 The results are given in Table I. These 
data indicate that the spasmolytic activity 
of WIK 1539 is considerably greater than 
Demerol against all three spasmogenic agents. 
B. EBect on intestine in situ. Kymographic 

recordings were made of a segmmt of the in- 
tact ileum of anesthetized dogs by a modifica- 
tion of the Barbour method as described by 
Jackscm6 Aqueous solutions of the drugs 

4 Cahen, R. L., Epstein, H. J., and Dramentz, 
C. S., J. Pharmmol., 1948; 94, 328. 

5 Miller, 11. C., Becker, T. S., and Tainter, M. L., 
.T. Pharnincol., 1948, 92, 260. 

6 Jackson, D. E., Experimental Pharmacology 
and Materia Medica, 1939, C. V. Mosby Go., St. 
Louis, Mo. 
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TABLE I. 
Relative in vitro Spasmolytic Properties of WIN 1539 and Demerol. 

Barium chloride Acetylcholine Histamiiie 
induced spasms induced spasms induced spasms 
I I d  - 7 7  \ 

Relative Relative Relative 
EfTective activity Effective activity Effective activity 

Compound dilution" % papaverine dilution" yo atropine SO, dilution* % papaverine 
_ _ _ _ _ _ ~  ____-_______- 

WIN 1539 1 : 1,000,000 630 1 : 3,200,000 2.5 1 : 1:000,000 475 
Demerol 1 : 300,000 200 1:98,000 0.08 1 : 205,000 98 
_ _ - _ _ _ _ I _ _ ~ ~  I _ _ _ ~  ___ _____-.__I 

* Values are averages from intestinal strips of 6 animals. 

were injected into the exposed femoral vein. 
A total of 6 dogs was used in these experi- 
ments. The most marked effect on the in- 
testine following the administration of WIN 
1539 was a decrease in tonus. There was no 
significant change in amplitude or frequency 
u€ the contractions. Doses of WIN 1539 as 
low as 0.011 mg/krg produced a definite de- 
crease in tonus. These small doses had no 
effect on blood pressure, heart rate or respira- 
tion. Larger doses (1-2 mg/kg) did not cause 
stimulation of the intestine but only a relaxa- 
tion of longer duration. The rtesults ob- 
tained in a representative experimeh are 
shown in Fig. 1. 

C .  Roentgenographic study of the rate of 
movement of a barium meal through the gas- 
trointestinal tract. The method used was a 
modification of the one described by Gershon- 
Cohen and Shay.' -4dult d e  albino rats 
were starved for approximately 24 hours. 
They were then given urally a 50% suspen- 
sion of bartiurn sulfate in 0.5% gum traga- 
canth, by intubation in a dose of 0.5 cc/lOQ 
g of body weight. The analgesic compounds 
were injected subcutaneously as aqueous mlu- 
tions immediately prweding the barium meal. 
The doses used are indicated in Table 11. 
These doses had been found to produce ap- 
proximately the same degree of analcgesia in 
rats. Roentgenograms were made a t  1, 2, 3 
and 4 hours following the administration of 
the barium meal. The results are summarized 
in Table 11. The time for complete evacua- 
tion was not determined, but the data ob- 
tained indicate that thlere is a delay in the 

7 Gershon-Cohen, J., and Shay, H., The Rat i n  
Laboratory Investigation, 1942, p. 371, J. B. Lip- 
Dincott Comuanv. Philadehhia. 

~ _____. 

emptying time of the stomach due to the 
action of each of the analgesic drugs. Mor- 
phine caused the greatest and Demerol the 
least delay. The delay resulting from WIN 
1539 was almost as great as from morphine. 
Morphine appears to act sumewhat longer 
than WIN 1539 on the gastrointestinal tract 
which is also true of its analgesic effect. Karrs 
reported that morphine slowed the passage of 
a carbon suspension in the intestine of rats 
and that Demerol was much less active in 
this respect. This is undoubtedly related to 

FIG. 1. 
Action of WIN 1539 in  an anesthetized dog. 

Upper figures are respiratory rates. Lower figures 
are heart rates. Scale at right represents mm Hg 
pressure. 

8Karr. N- W.. Fed. PTOC.. 1947. 6. 343. 
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TSBLE 11. 
Rate of Jlo\-~inent of a Bariuiii Meal Through the Gastrointestinal Tract of Albino Rats. 

A1)prosimate C/'i barium meal 
remaining in stomach 

H r after adniinist ration 
.--- ---- Location of remainder of 

harium meal 4 hr after 
Drug S o .  of aiiinials 1 2 3 4 administration 

Untreated controls: 
Mean 
Range 

Morpliiiie (10 mg/kg) : 
Jlean 
Range 

Denier01 (30 nig/kg) : 
Mean 
Range 

WIN 1539 ( 3  aig/kg): 
Mean 
Range 

1 0 
89 T O  

so-100 sir-95 

7 4 Cecum and feces. 
0-25 0-13 

86 49 Jejunum and ileum. - -  ro-95 25-95 

34 2(j Lower ileum and cecum. 
"-9.5 2-90 

46 44 Jejunum, ileum and some 
10-80 5-80 in cecum of 4 animals. 

* 2% indicates a \-isihlt. traec-othw values arc estimiltcs of percentage of total volume as deter- 
niined f rom artla aiicl density of lmriuni meal. 

the emptying time of the stomach as shown by 
our results. 

Since the 
rcentgenographic study showed that the anal- 
gesic drugs retarded the emptying of the 
stomach, the effect of these drugs on the mo- 
tility and tone of 'the intact stomach was in- 
vestigated. Jackson's method6 of recording 
contractions of the dog's stomach was modi- 
fied for use with rats. The rats were anesthe- 
tized with sodium pentobarbital and the ap- 
paratus attached so that recordings of the py- 
loric portion of the stomach were obtained. 
The drugs were injected into an exposed 
saphenous vein. 

A total of 12 animals were used in these 
experiments. Fig. 2 is a record obtainled in a 
representative experiment. I t  was observed 
that WIX 1539 in a dose of 0.1 mg/kg caused 
a marked decrease in the motility of the 
stomach. In  contrast, 1.0, mg/kg of Demerol 
produced an increase in tone and in some 
experiments also an increase in frequency of 
contraction. In! two experiments morphine 
caused a response similar to that obtained with 
WIN 1539 in that the peristaltic waves were 
abolished. 

The marked decrease in the motility of the 
stomach caused by WIN 1539 or morphine 
could account for the delay in the emptying 

L). Eflect on stomach in situ. 

time which is an important factor in the con- 
stipating action of morphine. Gruber, Hart and 
Gruber'' reported that Demerol produced a 
stimulation of the stomach and pylorus in 
anesthetized dogs. We obtained similar re- 
sults in rats. In clinical use Demerol does 
not have a constipating effect. Even though 
morphine has an inhibitory action1 on the 
stomach of some species of animals (Krueger, 
et aZ.lO), Veachll found that it is predomin- 
antly motor to the human stomach. Because 
of species differences in the digestive proc- 
esses it cannot be stated that the actions ob- 
tained with WIN 1539 in these experiments 
would be the same for men. 

Summary. WIN 1539, a new potent synb 
thetic analgesic related chemically to Demerol, 
was found to have a stronger spasmolytic ac- 
tion than Demerol on the stimulated isolated 
intestinal strip. -4 decrease in tone of the 
intact small intestine of the dog was observed. 
WIN 1539 caused a greater delay than Dem- 
erol in the emptying time of the rat's stomach 

9 Gruber, C. M., Hart, E. R., and Gruber, C. M., 
Jr., 8. Pharmacol., 1941, 73, 319. 

20 Krueger, H., Eddy, N. B., and Sumwalt, M., 
The Pharniacology of the Opium Slkaloids, U. S. 
Public Health Reports, Supplement No. 165, 
Part  1. 

IlVeazh, H. O., J .  Pharrnacol., 1937, 61, 230. 



FOLIC ACID AND PURINE METABOLISM 303 

FIG. 2. 
Kymographie recordings of intact stomach of anesthetized rat. 

17172. Some Relationships of Folic Acid to Structurally Similar Metabo- 
lites," 

J. N. WILLIAMS, JR., AND C. A. ELVEHJEM. 
Frown the College of Agriculture, Department of Biochemistry, University of 7d7isconSin, 

Madison, Wis .  

Jacobson a . d  Goodl observed that if folic 
acid (pteroylglutamic acid) is incubated with 

* Published with the approval of the Director 
of the Wisconsin Agricultural Experiment Station. 
Supported in part by a grant from the Research 
Committee of the Graduate School from funds 
supplied by the Wisconsin Alumni Research 
Foundation. 

lJacobson, W., and Good, P. M., International 
Physiol. Congress, Abstracts, 1947, July. 

milk xanthopterin oxidase a, miaterial produc- 
ing a greater response in cases of pernicious 
anemia than fdic acid itself was obtained. 
At nearly the same time Kalckar and KIenow2 
demmtrated that xanithopterin is converted 
to leucopterin by milk xanthupterin oxidase 
and that this reaction is strongly inhibited by 

2 Kalckas, H. M., and Klenow, H., J .  Biol. 
Chem., 1948, 178, 349. 


