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CHAPTER I

HISTORICAL BACKGROUND INCLUDING PHARMACOLOGY 

OF SKF 1637 AND SKF 1494

Pharmacological research has resulted In the 

development of new anticholinergic drugs. Clinical 

evaluation of these substances has judged them to be 

an Improvement over older drugs In peptic ulcer manage

ment. The most prominent of the older therapeutic agents 

Is atropine.

Using atropine as a standard, this paper will 

concern Itself with an attempt to evaluate the action of 

newer preparations on both gastric secretion and motility 

In Innervated and denervated pyloric pouch with gastric 

fistula dogs.

Studies by Benjamin, Roslere and Grossman (1) 

using Methanthellne bromide and atropine subcutaneously 

on histamine stimulated gastric pouches showed that both 

atropine and Methanthellne bromide Inhibited gastric 

secretion. They report atropine to be approximately 

twenty times stronger than Methanthellne bromide In In

hibiting gastric secretion to the same degree (this Is 

based upon concentration of the drug used per kilogram 

of body weight).
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To the writer*» knowledge, ell of the material 

that has been presented concerned the effect of atropine 

and Methantheline bromide on the parasympathetic nervous 

system, as evidenced by the statement that they produced 

a medical vagotomy (1 ).

Ho response to the usual gastric stimuli was 

observed rtien topical application of local anesthetic 

solutions of procaine and cocaine was used (8 )* It is 

known that such drugs do not paralyse the parietal cells 

since they can be shown to respond to histamine (8 ). 

Therefore, it has been postulated by Robertson, £ t  a l . , 

that an interference with the release of gastrin may be 

the explanation of the phenomena observed# This being a 

possible explanation, one might conclude that drugs which 

would block the release of gastrin would likewise diminish 

gastric secretion irrespective of vagal influence.

In order to test the hypothesis of gastrin liber

ation as proposed by Robertson and coworkers (3,4), the 

writer prepared Pavlov-Heidenhaln pouch dogs in the usual 

manner. This preparation provided a means of observing 

the local effect of atropine, Methantheline bromide, SKF 

1637 and SKF 1*94 (the two drugs designated in this paper) 

on secretion and motility by perfusing the pyloric pouch 

with solutions of each in determined doses. The techniques
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will be described in the chapter entitled »Experimental 

procedures”.

The general pharmacology of atropine and leth- 

antheline bromide (6 ,6) is widely known} consequently, 

it will not be repeated here. However, two new compounds, 

SKF 1637 and BKF 1464, supplied by Smith, Kline, and 

French Laboratories, and which are now in the early in» 

vestimative phase, were used. Only information compiled 

by the company from available data can be presented con

cerning their general pharmacologic action.

.Sgneral,, pharmacology of SKy„ 1637

SKF 1637 eliminates the pilocarpine-induced 
spEg® of the surviving intestinal strip in the 
same way as atropine, moreover, it inhibits the 
effects of electrical vagal stimulation on the 
intestine (method of Beyliss and Starling): atro
pine does not have the latter action. On the 
pupils cf the white mouse, SKF 1637 is 200-600 
times less active than atropine or scopolamine 
(mydriatic effects). The parasyepathlcclytic 
action of tile drug on the heart rate is only 1/20 th of that of atropine (In dogs). (7 ) ihe 
central actions of scopolamine, the parent sub
stance, a.$ evidenced in testing the spontaneous 
motility of the white mouse, appears to be 
changed to a moderate sedative action. SIT 1637 
is 50 times less potent than atropine as a sali
vation- inhibit lag agent. (7 )

On the Masseter muscle of the rat (method 
of Hotovy and Erdnlss), the effects of prostlg-
adne are inhibited by a dose of 1-2 m g ./200 g. 
animal »eight, but this action lasts only for a 
few minutes. (8 ) On the isolated rat diaphragm,
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the drug cause* a slew decrease of the ampli» 
tude of the muscle twitch (in cone, of 15 mg.g). 
this effect can toe readily washed out. Scopola
mine has no influence on the prostigmine-oaused 
increase of the muscular effect, atropine acts 
like SKF 1657 under the experimental conditions 
stated (8 ). SKF 1637 inhibits the production 
of sweat as does atropine. Kad&ts tested this 
inhibiting effect in humans and found that SKF 
1657 is at least 1000 times less potent than 
atropine— the exact ratio of anit-hidrotic 
effects is SKF 1657 $ atropine a 1/3 <1000 » 1 :2000;* 
the test drug was introduced to the human skin 
electrophoretically (9),

SKF 1637 is a  gangila-bloeking drug, i.e., 
it suppresses the ganglionic transmission (nice- 
tinolytic action). When tested with trasentine, 
atropine, curare, parpanit, syanesin, and bar* 
mine, its anti-nieotinle effects were found to 
toe superior (determined toy the increase of the 
convulsive dose CDgCi ®f i.w. administered nice« 
tine tartrate in white rats) (1 0 ).

ft* rti«CT»»c o a j M n l e  of ( U )

8KF 1494 is eight tiroes as active as phenargen 

and 120 times as effective as neoantergan against acetyl» 

choline-Induced spams on the isolated guinea pig intes

tine. It is V I 25 as active as atropine.

Cn rabbits, SET 1494 1$ 10-20 times as 
active as phenergan and 200 times as active 
tt- neoafitergan. It is 3/10 me effective a$ 
atropine. In contrast to its potent anti- 
spasmodic properties on histamine and acetyl
choline-induced contractions, SKF 1494 has 
remarkably little action or. contractions pro
duced toy barium chloride. SKF 1464 is, there
fore, about, 1/8 as active on isolated guinea 
pig intestine contracted with barium chloride 
us either aeoantergan or phenergan. It is
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1/20 as active as aeounbexgan on the rah hit 
intestine and 1/40 as effestive as phenargan.

As nay be expected of a drug with anti»
cholinergic properties of the atropine type 
GKF 1404 has a aydriatic action which is 
clearly shoun in nice» Iris diameters aeas- 
ured after 26 mg./kg. doses of £KF 1494 and 
phenergtn, given a.c., ana injection of 6 mg./kg, also causes narked mydriasis.

SKF 1494 paralyses the sympathetic ganglia 
in a manner resembling toe nicotinic type of 
action credited to other compounds of the 
chemical series having anti-parkinsonian action. 
In a chloralosed dog, 0.1 R g . A g . , i.v., causes 
aecreasea vagal excitability, of short uuratlon. 
Tachycardia is found to result from such a de
crease iollo*ing the i.v. i n a c t i o n  of SKF 1494 
in the awakened dog.

SKF 1494 does not alter the pressor effects 
of adrenalin, but It suppresses reflex brady
cardia.

One will recognize from the survey on these com

pounds that investigation in conjunction with atropine 

and Me thantbeliae bromide is needed. To the writer’s 

knowledge, this is the first study of these compounds 

on pouch preparations in the manner to be described.
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CHAPTER II

EXPERIMENTAL PROCEDURES

Dogs with pyloric pouches as described by 

Heidenhain A Pavlov were prepared (see fig. 8,3,4). 

Gastric juice was collected only fro* the fundic 

fistula. The dogs were fasted for at least twelve 

hours before each test. To insure that the 

were in a basal state, as indicated by a »inimu* or 

by the absence of free acid fro* the juice, collec

tions of secretion were *ade for one hour before In

jection, perfusion or sha* feeding; collections were 

nade at half-hour intervals throughout the experiment. 

Procedures employed in this study will be discussed 

under appropriate headings.

Half-hour volumes of juice were recorded, and 

free acid and total acid concentration were determined 

by titration with .03M N&OH using para-dimethylaminoazo- 

benzine plus phenolphthalein. Total acid output in 

. «illimoles was calculated by multiplying the volume in 

milliliters of each sample by its acid concentration 

in normality. Motility studies of fundus and pyloric 

portions of the stomach were recorded.

Methantheline bromide was perfused in the con-
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centratlon of .06 - .30%.

Atropine sulfate was perfused In the concen

tration of .01 « ,08;6.

SKF 1637 was perfused In the concentration of 

. 06 * . 3j6 #

SKF 1494 was perfused In the concentration of 

• 06 - .396.

All drugs were perfused In the pyloric pouch In 

10 ail. volume.

After the Inhibitory response to these drugs 

had been established by repeated testing against a 

known stimulatory response to acetylcholine chloride 

(.4# cone., 10 ml. volume), these compounds were rein» 

vestlgated by subcutaneous administration. The drugs 

under Investigation were tested against histamine 

diphosphate (0.06 mg./lO min. subcutaneously), a direct 

parietal cell stimulant, and sham feeding (60-90 seconds, 

160 gas. horsemeat mixed with 50 ml. of water) as a 

cephalic stimulant.

In order to Irrigate the pyloric pouch, a 

catheter with a motility recording balloon attached was 

Introduced Into the stoma of the pouch (fig. 6). The 

end of the catheter was connected by a piece of rubber 

tubing to a reservoir syringe attached by a clamp to the
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si4® of the stock in which the deg was held. The pouch 

perfusates were maintained at 5 to 10 cm. perfusion 

pressure. Any cf the fluid which leaked from the pouch

during this tine was replaced in the syringe to maintain 

the fluid level at the original height.

Procedure

Forms of stimulation,

a. Sham feeding.

Sham feeding has been known to stimulate 

vagal activity which results in an increased gastric 

secretion (IS). Thus an esophagostorn!zed dog with vago* 

tonal zed Heldenhaln pouch was sham fed 150 gms. of horse- 

meat thoroughly moistened with 50 ml. water. The feeding 

period usually lasted 60-90 seconds. The inhibitor was 

then perfused for a period of fifteen minutes into the 

pyloric pouch. On withdrawal, the pouch was flushed 

gently with 3-10 ml, portions of saline solution, then 

replaced with fresh saline for continued perfusion. The 

experiment was then continued until recovery of gastric 

secretion took place. Recovery was recognised by an 

acid output well above the basal secretion.

During the control periods, a balloon con

taining 10 ml. air in the fundus recorded motility.



Similarly, a balloon was placed in the pyloric pouch. 

This balloon was Inflated (?-10 ml. air) just anough 

to record motility without stimulating release of

14

gastrin by distention of the mucosal surface.

Ten mi. saline solution was perfused through

out the experiment except during the interval when the 

inhibitor was administered.

Sham feeding controls were used to compute 

the amounts of Inhibition resulting in the experiment,

b. Acetylcholine solution 0.456.
Robertson, et al . , (3) demonstrated that 

acetylcholine perfusion of the pyloric pouch stimulated 

gastric secretion through release of gastrin.

When a constant secretory response had been 

established, stimulation was maintained for three to 

four successive half-hour periods. The inhibitor, dis

solved in 10 al. 0.4% acetylcholine solution, was then 

perfused in the pyloric pouch for a fifteen-minute period. 

The solution was then flushed from the pouch with three 

successive portions of saline solution. Perfusion was 

then resumed with 0.4$ acetylcholine solution until 

gastric secretion and motility recovered.

Motility recording was obtained In the manner 

described In the previous section. The saline perfusate



was removed from the pyloric pouch following one hour 

of basal secretion. Then 10 ml. 0.4g acetylcholine 

solution was perfused in the pouch to effect gastrin 

release. The acetylcholine solution was replaced with 

fresh solution every thirty minutes throughout the 

experiment.

c. Histamine.

Histamine by subcutaneous injection has been 

used for many years as a method of stimulating gastric 

secretion as a direct stimulant to the parietal cells (2).

Histamine diphosphate (0.05 mg.) was admin

istered subcutaneously every ten minutes until a definite 

acid secretory response was obtained. The inhibitor was 

then perfused into the pyloric pouch for fifteen minutes 

at an optimum concentration. The solution was then flushed 

out with physiological saline as previously described.

The collection and motility recordings were continued for 

one hour following irrigation with the inhibitor.

Motility Stafly

A  gastric balloon was inserted Into the fundus 

fistula. Using a piston recorder, fundlc motility was 

recorded kymographlcally. Employing a water trap in 

recording motility, 10 ml. of air was introduced into

15
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the system. On using a bromoform trap, 25 ml. of air 

was Introduced Into the system.

The balloon In the pyloric pouch contained 7-15 

ml. of air, an amount Just sufficient to record motility 

of the pylorus. In control periods, the balloon was In

flated only enough to record motility (7-10 ml. of air). 

When physiological saline was used as the Irrigating fluid, 

stimulation of acid secretion did not occur. This indi

cates that the irrigation procedure did not produce enough 

distention to cause gastrin to be released, a circumstance 

known to occur when adequate distention is employed (13).

Type II contractions in the fundlc portion of the 

stomach were counted. In the study of pyloric motility, 

Type II and Type III contractions were counted and totalled 

into one numerical classification.

Fundlc and pyloric contractions were counted in 

half-hour periods, coinciding with the secretory collec

tions.

Classification and Description

To analyse motility records, these terms were 

used to identify the different waves observed: Type I, 

Type II, Type III, and Type IV.
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Eftls grouping was originated by Templeton and 

Lawson (14). However, this arrangement was used in 

distinguishing waves of the large intestine but other 

workers have applied it to waves recorded from the 

stomach (15). In this study, motility recordings have 

been made from specific areas of the stomach; therefore, 

some modification of these terms as used by Hightower 

and Code has been made.

"Local fundic« waves (fig. 6) are rapid 

and of low amplitude and are difficult to distinguish 

from the respiratory pressure rhythm. Pressure changes 

by these waves are less than 5 cm. of water. Their dur

ation is from ten to fifteen seconds. The pattern of 

activity is thought to be rhythmic and non-rhythmic in 

nature.

3 & P9-IX: "Propagated fundo-pyloric" waves 

(fig. 7) exhibit large and diverse amplitudes. In all 

probability, they correspond to Hightower1s Type III 

wave. The pressure of these waves vary from 15-50 cm. 

of water. The activity is generally non-rhythmic. This 

type wave has been described by Carlson as a "hunger 

contraction*. Recording fundus and pyloric motility 

separately in the Pavlov-Heidenhain pouch, the wave 

continued through the pouch in multiple when Type II
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waves originated in the fundus with sufficient amplitude.

Type lilt «Local pyloric* waves (fig. 8) of 

rhythmic pattern were seen in the pyloric region only. 

Duration of these waves is about fifteen seconds with 

pressure changes of 6-15 cm. of water, occurring at a 

rate of three per minute. This corresponds to Hightower's 

Type I wave. Carlson (16) describes this as a tonus 

rhythm occurring at a uniform rate, termed the "twenty 

second rhythm”♦ Although rarely seen, the save is char

acterised by periods of strong and persistent tonus 

(tetany) upon which are superimposed a series of rapid 

contractions.

Type I V ; «Tonus changes" in the fundus and 

pyloric regions of the stomach comprised of an elevation 

in basal pressure that may last for several minutes.

Types I, II, and III waves are superimposed on this tonus 

wave. The occurrence was irregular in all motility trac

ings and were assumed to have little significance in this 

study.



CHAPTER III

RESULTS

A control observation consisted of the total 

acid production for three to four half-hour periods In 

the presence of stimulation. The control period was 

presumed to be the optimum output of gastric secretion. 

Hie influence on gastric secretion by the drugs is 

stated as per cent of inhibition. The total millimoles 

of hydrochloric acid output for an equal number of per

iods following administration of the drug was used to 

determine the amount of inhibition. In experiments 

where histamine and acetylcholine perfusion were employed 

as stimuli, it was maintained continuously.

The accumulated data from all dogs is presented 

in Table 1. Data of Table 1 is graphically represented 

in Figure 1 to illustrate the dosage-inhibition levels 

acquired.

It will be noted in Table 1 and Figure 1 that 

atropine manifested profound action in inhibiting gastric 

secretion, while Methantheline bromide, SKF 1494, and 

SKF 1637 exhibit a somewhat milder activity. Regarding 

atropine, the per cent inhibition of acid secretion was 

linear to the log dose between 4 and 8 mg. Doses from



Table 1

Drug * Exp. Control mM After ;Inhibitor
Per Cent 
Inhibi-

concentration No. Volume HC1 Vol. mM HC1 tion

Atropine
sulfate 0.0125 1 136 16.924 74 7.601 550.02 1 73.1 5.650 51.4 4.092 28

0.04 1 154 18.700 18.5 1.600 92
0.05 2 89.6 9.837 20.6 2.250 77
0.06 1 124 12.042 38 2.341 80
0.06 2 72.5 7.069 14.2 0.775 89

SKF 1494 0.05 1 80 6.100 48.5 5.500 100.10 3 113.6 12.055 52.7 5.295 56
0.16 1 35.2 3.573 17.5 1.847 500.20 2 69.7 7.225 40.4 2.307 68
0.30 2 86 9.700 35 3.337 661 228 22,419 61.5 4.026 84

SKF 1637 0.05 1 236 15.996 148.5 13.192 190.10 1 133.7 15.753 65.8 8.355 47
0.15 1 139 8.529 68 5.931 30
0.16 1 48.5 5.093 21.5 2.481 510.20 3 105.8 11.782 51 4.599 62
0.25 1 148.5 12.033 53.3 5.523 54

lie thantheline
bromide 0.05 2 68 8.88 64.5 7.33 170.10 3 136.3 13.08 52.2 4.29 67

0.13 1 141.7 14.618 37.3 3.258 78
0.15 2 106.5 9.213 68.6 6.68 290.20 2 108.7 10.15 31.4 2.66 74
0.235 1 121.2 10.516 70.0 5.713 46
0.255 1 168 17.255 60.8 4.909 71
0.50 1 72.5 12.361 17.8 2.150 - J M L

♦gastric secretion stimulant 
0.4% acetylcholine solution

Cl3fcI#XTCJT VM.,.VT3grrT l i l 'U .  ,*

8 9 9 2 3



1.25 to 4 mg. were apparently at the threshold level 

as the degrees of inhibition of secretion were variable 

in the tests made.

Larger concentrations of SKF 1494, five to thirty 

milligrams, elicited an atropine-like action although 

levels of inhibition were much more predictable. With 

Methanthellne bromide the low level dose employed was 

5 mg. The greatest level in inhibition of secretion 

with these drugs was seen at a  dosage level of 50 mg.

The number of tests with each compound can only suggest 

effective dosage curves (fig. 1 ).

The duration of action for the different drugs 

was not computed at any dosage level in these experiments 

inasmuch as recovery from a single dose was either during 

the one and one-half hour test period or did not extend 

significantly beyond it.

Comparing the effect of the drugs in volume of 

gastric juice and total acid content, the inhibitory 

action was practically parallel, although acid output 

in some instances was precluded to a greater degree. The 

presence of free acid was markedly diminished in most 

tests which suggests that total acid secretion has like

wise been decreased. Dae total acid content of the 

juice might be considered as residual acid in the mucoid

24
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secretions.

Using histamine stimulation, atropine, 8 mg., 
had no significant effect on free or total acid secre

tion. With Methantheline bromide, 30 mg., SKF 1494,

30 mg., and SKF 1637, 30 mg.* similarly, no inhibition 

of histamine-stimulated secretion was observed. This 

suggests that tide locale of action for these compounds 

when perfused in the pyloric pouch is on the nerve fibers 

in the mucosa and subjacent mucosa with primary action 

on the adenteric plexus, thus depressing the gastrin 

mechanism.

When sham feeding for 60-90 seconds was employed 

(¿enervated pyloric pouch), 50 mg. Methantheline bromide 

reduced acid secretion 52 per cent. SKF 1494, 30 mg., 

and SKF 1637 , 30 mg., administered by perfusion of the 

pouch following sham feeding yielded inhibitions of 46 

per cent, and none, respectively. Confirmation of this 

data was not found in the literature.

It has been established previously that the role 

of atropine in inhibiting acid secretion is dependent on 

the type of stimulus of gastric secretion (17). A large 

dose of atropine in the presence of continued stimulation, 

sham feeding or acetylcholine perfusion, can for a time 

bring about inhibition in the dog of all gastric secretory
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responses. Perfusing Pavlov-Heidenhain pouch with 

atropine and continuing the acetylcholine stimulation, 

inhibition of secretion with larger doses resulted in 

an 80-90 per cent range.

The minimal effective dose of atropine that 

would slow gastric motility in the unanesthetized dog 

(0.01 mg.) was shown by Clark (18). A similar study of 

Methantheline bromide required 100 mg. dose (19). In 

illustrating the spasmolytic activity of Methantheline 

bromide on the gastrointestinal tract of animals, variable 

results have been acquired, influenced, of course, by the
i

type of preparation studied; thus, a spasmolytic dose 

cannot be stated for the dog. In man, nonetheless, 

studies have illustrated (19,80) a d e a r  spasmolytic 

action on the gastrointestinal tract in doses of 100 mg. 

or approximately 0.7 kg.

Motility of the fundus and pylorus was not notice

ably affected by perfusion of atropine or SKF 1494 (fig.

9 and 10). But the rate and amplitude of fundlc and 

pyloric waves were reduced with perfusion of Methantheline 

bromide and SKF 1637. Ihe intensity of tills action deep

ened as the doses were increased (fig. 11 and 18).



CHAPTER IV

DISCUSSION

Every compound yielded some degree of inhibition 

of gastric Juice which was stimulated optimally with 

0.4jC acetylcholine solution perfused into the pyloric 

pouch.

On the basis of concentration of the perfusate,

Me thanthellne bromide, SKF 1637, and SKF 1494 demonstrated 

less inhibitory effect on gastric secretion in comparison 

to that obtained with atropine sulfate. On a concentration 

basis (5 mg./ 10 ml.), atropine is approximately four 

one-half times stronger than Methanthellne bromide, four 

times and eight times stronger than SKF 1637 and SKF 1494, 

respectively• The acid content and the volume of gastric 

juice were precluded roughly in equal proportions, which 

may point out that even though acid output is profoundly 

lowered, proportionally acid output compares with the 

volume produced.

Notably greater concentrations of Methanthellne 

bromide and SKF 1637 are required to effect a forceful 

decrease in secretion than are necessary for an anti- 

spasmodic action; thus a specificity is probable in the 

latter instance, i.e., a selected dose may provide an



antispasmodic action with slight suppression of secretion 

being evoked (fig. 11 and 12).

Regarding atropine in the dog, a reverse situa

tion is apparently true. This coincides with the relation 

between salivation diminution and spasmolytic activity.

It is clear that the ratio in spasmolytic activity of atro

pine to the other compounds is less than the ratios for 

tantamount lowering of gastric juice. That is, the prin

ciple action of Methantheline bromide and SKF 1637 is a 

spasmolytic.

Transposing quantitative correlations from dog to 

man is frequently perilous, although qualitative relations 

may be propounded with more reliance. These data intimate 

that Methanthellne bromide in the customary range of thera

peutic dosage in man, 100 mg., will provide favorable in

hibition of gastric acidity, as compared with atropine in 

doses of .5 to 1.6 ag. which commonly elicits untoward 

side actions (1).

Observation of the influence atropine has on 

motility leads one to conclude that in the pyloric per

fusion (method of administration), there is little or no 

effect on motility either in rate or amplitude of waves 

in the pylorus or fundus.

Using histamine stimulation, SKF 1494 0 .3£
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(30 xng./io ml.) showed no Inhibitory action on gastric 

secretion with the method employed. Unlike Methantheline 

bromide and SKF 1637, the compound displays no effect on 

rate in Type II or Type III waves. Reduction in amplitude 

of Type II waves was not evident. Possibly slight and 

fleeting reduction in amplitude of Type III waves in the 

pyloric pouch was apparent. From this observation, one 

may assume this agent does not possess the spasmolytic 

action seen in Methantheline bromide or SKF 1637. With 

acetylcholine perfusion and SKF 1494, the same premise 

is drawn.
I

Methantheline bromide 0.3g (30 mg./lO ml.) with 

histamine stimulation displayed little or no effect on 

secretion. Motility rate in the pylorus was slowed sig

nificantly for approximately one hour; amplitude of the 

waves was reduced; with recovery, amplitude increased 

suddenly, accompanied by abrupt gain in rate. The ab

sence of Type II contractions during the one hour following 

the inhibitor indicates similar influences to that of 

SKF 1637,

Gastric secretion stimulated by histamine was not 

inhibited with SKF 1637 0.2* (30 mg./lO ml.) perfused In 

the pyloric pouch. However, motility of the fundus and
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pylorus was profoundly diminished.

Type III waves maintained their irate, hut ampli

tude was markedly reduced. Type II waves In the fundus 

were abolished. Slow recovery appeared In the fundus 

one hour after the Inhibitor. The waves were low In 

amplitude and slow. Duration of normal waves was 15-30 

seconds; duration of these waves was 60-90 seconds.

These phenomena present evidence of strong spasmolytic 

activity with this agent.

In subcutaneous administration of SKF 1494 (fig. 

13) while acetylcholine perfusion was maintained by 

irrigation of the pyloric pouch, pronounced Inhibition 

of gastric secretion was effected. Types I and II 

motility waves In the fundus were curtailed for one hour 

and decreased muscular tonus was evident. lylorlc waves 

were slowed In rate. Thus systemic action as an anti- 

spasmodic was observed, whereas, by perfusion this action 

was minimal. With this 2 mg, (.24/kg.) dose, pulse rate 

was doubled, pupils remained normal. Ho perceptible 

change In the mucous membranes was noted.

10 mg. (1.2 mg./kg.) Methantheline bromide sub

cutaneously brought about strong Inhibition of gastric 

juice stimulated with acetylcholine In the pyloric pouch. 

Drying of the mucous membranes was observed, accompanied
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Table 2

Subcutaneous Administration*
Effect of compounds on gastric secretion expressed 
as per cent Inhibition from control observations

Per Cent

— Drug________ Dose
Exp.
No.

Control
Volume

mM
HC1

After
Vol.

Inhibitor 
mM HC1

Inhibi
tion

lfethanthellne
bromide 10 mg. 93 74.5 5.392 8.15 .550 90

SKF 1494 2 mg. 94 91.0 8.894 14.0 .958 89

SKF 1637 2  mg. 95 64.0 7.771 6.8 .503 94

Atropine
sulfate 1 mg. 96 118 12.515 8.5 .914 93

♦gastric secretion stimulant 
0,4% acetylcholine solution
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by restlessness, chops licking, maximum dilation of the 

pupils and greatly Increased heart rate. Complete obli

teration of Types l and II fundlc waves occurred (fig. 

14). Pyloric save rate sas decreased by one-half during 

the recorded tire hour period following the dose.

Employing the sane stimulation procedure, SKF 

1637 and atropine sulfate were given subcutaneously In 

2 mg. and 1  mg., respectively (fig. 15 and 16). Depres

sion of gastric secretion Is profound In both cases, more 

so In the case of atropine i&lch also Indicated a longer 

period of Inhibition.

Comparing their systemic effects Illustrates a 

vast difference between then. With atropine, as one 

expects, heart rate was tripled, mucous membranes became 

dry and pupils dilated. None of these symptoms were 

apparent following the Injection of SKF 1637.

Comparing motility rate In Figures 16 and 17, It 

appears that the spasmolytic action of SKF 1637 Is more 

prolonged than that achieved with atropine.

It may be noted from Table II that the dose levels 

employed all yielded comparable inhibitory effects on 

gastric secretion.



SUMMARY

All substances Investigated showed an action in 

decreasing the release of gastrin. The mechanism, of 

course, is not definitely understood, but it seems highly 

probable that a local reflex may exist.

Absorption to the subjacent mucosa is apparent 

with Methan theline bromide and SKF 1637, due to their 

action in diminishing pyloric and fundlc motility waves. 

Atropine and SKF 1494 failed to give a significant effect 

on motility by the perfusion route, indicating that their 

spasmolytic action is exerted only after being absorbed, 

as seen in subcutaneous studies.

In perfusing these drugs into the pyloric pouch, 

it was assumed the effect was local or due to minimal 

absorption, since 50 mg. of Methanthe!ice bromide was 

perfused without any evidence of systemic effect, ifcile 

a dose of 10 mg. injected subcutaneously produced a heart 

rate double the resting rate, maximum dilatation of the 

pupils, increased respiratory rate, a display of increased 

irritability, restlessness, and licking the chops.

Obviously the study should be extended to estab

lish an effective dose curve for each compound on a 

statistical basis. In turn, one could determine if pre

dictable levels of inhibition could be established.
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Levin, Kirsner, and Palmer (21) showed that atropine 

will not produce a stable level of gastric juice In

hibition at a given dose. This conclusion was reiterated 

In a later study (82).

It Is believed that perfusion of compounds Into 

the pyloric pouch provides a reliable and relatively 

safe means of screening compounds for their pharmacologic 

activity In vivo on smooth muscle and gastric secretion.

The methods of stimulation employed seem adequate 

and dependable. Failure to get stimulation on occasion 

was due apparently to powerful Inhibition by the presence 

of enterogastrone, resulting from fat residue In the 

Intestine, even after an eighteen hour fast.

The perfusion method should be further Improved 

to prevent leakage around the perfusion catheter from 

the pouch. Rubber gromets could be fashioned to fit snugly 

and eliminate continuous vigilance of this phase of the 

experiment.

It is suggested that the search be continued for 

compounds which will provide an Inhibiting effect on 

gastric secretion solely by a local action. The so called 

spasmolytic agent cannot Influence motility to any degree 

without being absorbed, and when this does occur, side 

actions from the drug are manifested.



CONCLUSION

Spasmolytic action on stomach motility was 

demonstrated by perfusion of a Pavlov-Heidenhain pyloric 

pouch with Methantheline hramide and SKF 1637, while 

atropine and SKF 1494 elicited little effect.

On a concentration basis, inhibition of gastric 

secretion by Methantheline bromide, SKF 1494, and SKF 1637 

is less than that of atropine in the Pavlov-Heidenhain 

pouch perfusion method.

With 0.05£ (.5 sg./lO ml.) perfusion solution, 

atropine has a greater inhibitory effect than Methanthe-
i

line bromide by four and one-half times, SKF 1494 by 

eight times, and SKF 1637 by four times.

In the vagotomizod pouch preparation with sham 

feeding, SKF 1637 showed no inhibitory action while 

Methantheline bromide and SKF 1494 showed approximately 

equal inhibitory effect.





45

1. Benjamin, F. B . , Rosier©, C. £•, and Grossman,

M. I., Gastroenterology. 15, 727 (1950)

2. Gregory, R. A., and Ivy, A. €♦, Quart. J. Exner.

Pfayslol,. 31, 111 (1941)

3. Robertson, C. R., Langlois, K. B . , Martin, C. G . ,

Slezak, G . , and Grossman, M. I . , An. J. Pfayslol.. 

163, 27-33 (1960)

4. Grossman, M. I., Physiol. R o t . (1950)

5. Longlno, F. H . , Crimson, K. S . , Chittum, J. R . , and

Metcalf, B. H., Gastroenterology, 14, 301 (1950)

6. Smith, C. A., Woodward, 1. R . , Jones,>0. W . , and

Dragstedt, L. R . , Gastroenterology. 15, 718 (1950)

7. Klmbel, K. H . , Meue Med. Welte., 1, 1200-1201 (1950),

quoted from preliminary Summary of laboratory 

Information, supplied as confidential, by Smith, 

Kline, and French Laboratories (1951)

8. Hotovy, R . , and Srdnlss, H . , Arch. f. exptl. Path.

u. Pharmak., 209, 204-233 (1950), quoted from 

preliminary Summary of Laboratory Information, 

supplied as confidential, by Smith, Kline, and 

French Laboratories (1951)

9. Radatz, R . , Arch. f. exptl. Path. u. Pharmak., 210,

158-164 (1950), quoted from Preliminary SnmmAry 

of Laboratory Information, supplied as confidential, 

by Smith, Kline, and French Laboratories (1951)

6 3 4 9 4



46

10. Hardt, A . , a m  Ho t o v y , R . , Arch. f. exptl. Path, 

u. Phaimak., 209, 244-278 (1950). quoted from 

Preliminary Summary of Laboratory Information, 

supplied as confidential, by Smith, Kline, and 

French Laboratories (1961)

11. Preliminary Summary of Laboratory Information.

supplied as confidential, by Smith, Kline, and 

French Laboratories (1951)

12. Pavlov, I. I., Work of the Digestive Glands, second

edition, Philadelphia, The J. p. Lippincott Company, 

53-55 (1910)

13. Lin, B. K. S . , Ivy, A. C . , and McCarthy, J. K . ,

£r,.B M b J m > IB, 18 (1925)

14. Templeton, R. D . , and Lawson, H . , Am. J. Physiol..

96, 667-676 (1931)

15. Hightower, M. C . , and Code, C. F . , Proc. Staff

Mayo Clinic. 25, 697-704 (I960)

16. Carlson, A. J , , Am. J. Physiol.. 31, 151-168 (1912)

17. Grossman, K. I., and Ivy, A. C . , Gastroenterology.

31, 156 (1944)

18. Clark, Jb. B . , Shires, E. B. S . , Campbell, E. H . ,

and welch, C. J . , J. Pharm. and Exper. Therap. .

66, 464 (1939)

19. Walters, R. L . , Morgan, J. A., and Beal, J. M . ,

Proc. Soc. Eager. Biol. & B e d . . 74, 526 (1950)



47

80» Kero, F», Jr#* Almy, X# P., Abbott F» K», sud

Bogdonoff, il. D . , Gastroenterology. 19, 498

<1961)

81. Levia, B . , Kirsner, J. B . , and Palaer, W. L . , 

J. Lab. & Cllti. «ed.. 34, 1620 (1949)

88. Levln, E., Kirsner, J. B . , and Palaer, W. L . , 

J. Lab. A Clin. Itoti., 37, 415 (1951)

1


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF ILLUSTRATIONS
	I. Historical Background (Including Pharmacology of SKF 1637 and SKF 1494)
	II. Experimental Procedures
	III. Results
	IV. Discussion
	SUMMARY
	CONCLUSION
	REFERENCES

