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INTRODUCTION TO THE COLON ITS NORMAL AND ABNORMAL
FPHYSIOLOGY AND THERAPEUTICS

By Thomas P Almy
Cornell Uny ersity Medscol College New Jork N 1

Tt has been a long time since any substantial group of mvestigators has as-
sembled for the sole purpose of discussing the colon  As a matter of fact, 1n
the memary of all those whom I hasve consulted on the matter this 1s a con
ference without precedent.

The reasons for the neglect of this subject are not hard to see  We are all
anare of a gradual emergence over the last half century from a Vactonan rets
cence about anythung that has to do with the pehic viscera  Ithink perhaps
that even among physicians and scientists, this has stood as somewhat of an
obstacle to the full scale pbjectn e study of problems of this nature  Secondly
as you hnow, technology mn other lines has advanced rather more rapidly than
1n those we can apply to study the colon 2nd i sumple fact workers in other
fields have had more about which to talk and confer  But even 1n the field of
gastromtestinal research the colon has been a subject of less than average
attention because of the complexity of many of 1ts processes such as 1ts motor
functions and 1its baclenology

But aside from the previous neglect of this subject, 15 1t tmportant enough for
a group of this kind to devote two days to discussing 1t?  The sigmificance of
colon disease 1§ impressed upon us i many ways Any practiang physician
will tell you that among the most common and most troublesome problems he
encounters 1n practice are those of habitual constipation and functtonal colonic
disorders  This condition 15 reflected 1n the statistics of allness 1n industrial

i} where the 1 disorders rank second only to
the common cold as a cause of absence from work due to ilness Patients
affected by functional colomc disorders seldom are very sich but 1n the aggre
gate they constitute a large medical and socio-economic problem  Second
as you know on our national list of causes of death 1s cancer and 15 per cent
of all cancer in man occurs in the colon  One tenth of all human cancers can
be seen by looking through a single instrument the proctoscope We shall
not mnelude 1 our discusstons either cancer of the colon or speaific infections of
the colon yet I beheve that from the basic physiologic processes which we
shall cover we may learn things of considerable importance to our understand
g of those major health problems

‘This conference has been concened as an interdisciphnary conference mn
which 1nvestigators who have studied the colon in many different ways may
communcate with each other  The theme then 1s communicalion and to com
municate freely betn een saentific discplines we must have real understandng,
of our termunology I urge therefore that all of us use such simple and
broadly understandable terms that we shall not make of our discusstons another
tower of scientific babel







Part I Physiology and Pharmacology of the Colon
NORMAL PHYSIOLOGY OF THE COLON OF ANIMALS

By J Paul Quigley
Department of Physialogy Umiversity of Tennessee Memplas Tenn

The two animals in which the physiology of the colon has been studied most
thoroughly are the dog and the human I shall accordingly emphasize the
physiology of the colon as 1t has been reported i these two ammals

Metchmkoff Arbutnott Lane and others have maintamed that the large in
testine 15 not essential to the human  In fact 1t was considered to be a re
dundency and the cause of so many systemic diseases and disorders that it in
terfered with human longevity  As we have learned more about colon function
1 health and disease less emphasis 1s placed on autointoxication and other ob
Jectionable aspects of colomic function It 1s now recognized that although hife
15 possible 1n ammals and 1n man following complete colectomy the colon never
theless normally fulfills several important functions Qur more accurate
appreciation of colon function 1n health and disease has resulted from 2 large
number of recent studies of the colon of man and animals by a vanety of exper
mental methods

Colon activitres are 1) to recene and store matenal (2) to propel and dis-
charge matenal (3) to absorb water salts elc (4) to secrete and excrete (5)
to serve as an area for imtiating afferent impulses and (6) to provide a location
for the action of bacteria which release food substances and produce vitamins
gases and toxuc substances The small and large 1ntestine are similar since
propulsion secretion and absorption occur 1 each but these activities occur
much more slowly m the colon

The phylogenetic dey elopment of the colon has been partly determined by the
diet of the species and 1n turn the form and actiaty of the colon probably
influences the optimal diet of the species  The human colon reflects the om
nivorous diet of this species and in form and function 1t hes between that
of the carnivora with a short straight type of colon having a rudimentary
cecum and the long sacculated colon with capacious cecum of the herbivorous
species

The colon 1s relatively large and distensible  Thus 1t 1s especially designed
to provide large capacity  Thus factor and 1ts speaialized musculature permit
long retention of its contents  The longitudinal muscular coat in man and some
ammals 15 arranged 1nto taenia coli  Since the taema when extubiting normal
tone are somewhat shorter than the remainder of the colon they draw the colon
nto saccules  These are supplemented by folds of the mucosa to produce sacs
or pockets 1n the colon

The large ntestine has considerable mobility ~ This 1s espectally noticeable
n the human transverse and pelvic colon where the long mesentery permts a
wide range of movement The human cecumt ascending colon and hepatic
flexure also possess considerable mobiity but the splemc fleure descending
colon and rectum are relatively fixed The floating character of the colon

297
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permits great vanation of position 1n response to posture, respiration gas dis
tention and especially varation 1n smooth muscle tone (Barclay®)
Considerable ingenwity has been employed 1n studying the motility of the
colon  Colon motor activity has been studied extensively by the A ray and
balloon techmique, some 1nvestigations have been made by the injection of
thorotrast under the serosa, and intralumen pressure has been measured by the
transducer technique In contrast to the extensive studies with 1solated strips
of small intestine relatnely few mvestigators have studied ssolated sections of
the large bowel but transplants and 5 ti/ro strips of colon have been studied
Some observations have been made of colon movements 11 512 when the ab
domen of anesthetized ammals or humans 15 opened, or tn animals through ab
dominal windows
Colome movements are rather wregular and unpredictable but ke move
ments 1n other portions of the gut, they are augmented by distention from food
restdues, gases, fluds efc  They consist of nonpropulsive segmentationhike
contractions called “haustral churmng > These movements are chiefly effec
tive 1n mixing the colonic contents and 1n exchanging the portions 1n contact
with the mucosa, thus they aid greatly m colonic absorption  Forsell and
Hurst? ascnbed the haustral movements to contractions of the musculans
mucosa but these movements are not limuted to the mucosal folds and they
appear to be much more powerful than the musculans mucosa could produce
Probably they result primanly from activity of the Jongitudinal muscles which
on shorteing force the colon wall 1nto accordionhike folds and thus produce
the clefts and haustra  Contractions of the circular muscles probably also con
tnibute to the haustral movements Infact the haustral contractions observed
1n the open abdomen of men and animals indscate their ongin from simultaneous
contractions of the taenia and bands of circular muscle (von Bergmann®)  The
colonic contents are forced nto these sacculations Fecal material in some
ammals becomes sufficrently mnspissated ;n this form to produce scybala
Haustral churming mixes the contents thoroughly and brings it into contact
with the mucosa so that absorption and umformuty of composition 1s promoted
At infrequent intervals 2 mass contraction * occurs 11 a section of the colon so
the contents are expelled  As the contraction subsides, the materal may re
turn to 1ts former position  Occasionally as 1n response to the gastro-colic
reflex, mass pertstalsis may 1nvolve the entire prouimal colon so the contents
are shufted from one section to the next and a desire for defecation may follow
Bayhss and Starhngt and Ellott and Barclay Smuth® saw waves pass m the
dog s exposed mtestine from the ileum to the midcolon. The; did not observe
antipenistalsis i the proximal colon of the dog but w the cat, 1at guinea pig
and other mammals they and several others have noted antipenistalsis in the
proumal colon  Zondek® observed the dog s colon through a celluloid window
1n the abdomnal wall He saw penstaltic movements eccurnng regularly every
thurty seconds  The frequency of movements was reduced dunng stanation
and mereased on the ingestion of food
The studies made by numerous investigators with the ballgoon technique on
unane thetized dogs (Welch and Plant ¥ Quigley and Solomon®) were essentially
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1n accord that the dog’s colon usually 15 relatively inactne and motihty 111
regular Tt develops weak contractiols or 15 quiescent much of the time but
more pronounced activity occurs at intenals of approumately 15 to 30 mmn
utes ‘This actvity consists of more Vigorous contractions superimposed on
increased tone and lasting for 4 to 15 unutes  The colon resembles other por
tions of the digestnne tract for ats irntability 1s influenced by the volume of its
contents The tone and contractions are greater and more continuous if the
colon 15 distended by normal contents or by a large balloon A wide range of
colon actwity may occur and 1t may vary from persistent high tone with
almost continuous motility and brief peniods of relaxation to prolonged mn
activity and short infrequent contrachions

‘Templeton and his associates made a detailed study of the dogs colonic
motthty by employing six balloons arranged in tandem (Templeton and Law
son® Adler and Templeton'') Therr studies emphasize the vamabihity of
colomc motility but certain patterns of actvity were noted  The entire colon
may show related actiity For example weak rhythmic contractions may
occur over the entire colon or especially in the distal half  This actaty may
suddenly change in form and pressure waves may move either anal or oral
wards  Activity of vigorous d on elevated
tone may start in the ileocolic region and progress with gmdually decreasing
magmtude to the anal end of the colon Apparently weaker contractions cor
respond to the Is1ve haustral contractions which perods
cally occur m the human colon The more vigorous activity resembles the

large colon mosements ? or the mass movement described by Holzhnecht,t
Barclay 2 Hertz™® and others ‘Templeton and his associates ob<erved that
these progressne contractions frequently were followed by less vigorous con
tractions occurring simultaneously i all parts of the proumal colon while the
distal colon was mactve  Reversed movements 1 the dog s proumal colon
were observed by Templeton A rectprocal relation was frequently obsenved
especially 1n regard to the progressny ¢ contractions of the proximal and distal
colon  When the motiity and tone of one portion was augmented the other
area was depressed Rhythmic (nonprogressive) contractions mught occur 1n
one section without affecting the other region  The rhythmic contractions
were rather defimitely attnbutable to circular muscle actvaty  The reaprocal
relation betw een the provimal and distal sections which Templeton observed 1n
the intact colon was also present after transection of the colon but penstaltic
waves did not pass the cut portion of the colon Templeton also obtatned
evidence that actmity of the longitudmal muscles of the distal colon was
reciprocally relalcd to (hc caircular actnaty of that segment but tended to occur

wave of of the proamal colon
This actiity should b: cﬁecuwe mn prope]lmg malenal from the proumal to
the distal colon of the muscle hy were

associated with endence of the ammal s distress and an attempted defecation
The mass movement observed by Holzknecht Barclay and Hertz occur
ning 1n the colon shortly after fe:dmg an additional radio-opaque meal probably
the normal prop t m the colon and occurs three to
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four times a day, the colon remaining relatively mactive the remainder of the
time Hertz recognized that ingestion of food 1s the chief stimulus for this ac
tvity which he designated as the gastrocolic reflec  The effect on the dogs
colonic motthity of the actn itiesassociated with eating was carefully studied by
Welch and Plant 7 They noted that when the colen contamed its normal con
tents and the recording balloon nas of moderate size, ingestion of food by the
dog or even entrance into the room of the man who usually fed the dog promptly
augmented colome motihty and tone for about 15 mnutes  Sometimes this
reaction could be repeated three or four times  If the colon was empty at the
time of feeding the reflex usually was not ehated  Placing the food nto the
stomach through a fistula failed to augment colon activity Thus the reflex
1s not due to gastnc filhng as Hertz believed, but 1s a feeding reflex  Itisde
pendent on appetite and the heightened wrritability of the colon associated with
the existence of a full bowel  According to Reagan and Puestow ! feeding had
no effect on 1solated segments of the colon  The gastrocohc reflex was absent
after the colonic wall was sectioned
Ve have observed that, 1 well tramed dogs colonic motility retained the
same fundamental pattern over penods of several months Colonic motihity was
not sigmficantly changed by moderate sounds the movement of individuals 1n
the room, or when the amimal fell asleep  Novtous stimult such as the applica
tion of electric or other stimuh to the shin frequently inhibited colonic motihty
although at times a general increase 1 motility or no effect was elicited  Tem
pleton and Borkon' obtained similar results from more extensive studies A
brief period of exercise n the dog produced a marked increase 1 colonic mo
tility, but according to Stemnhaus and de Young ** the motility was subnormal
following the exercise
Moderate distention of the colon by its normal contents or 2 medium sized
balloon according to Welch and Plant? usually augmented colonic tone and
motility Motility was slipht or absent however uhen the colon was exces
swvely distended by a large balloon Lawson and Templeton® moderately
distended the proximal colon of the dog with a balloon or mineral ol and pro-
duced temporary augmentation of proumal colonic tone and motility  The
Introduction of 200 cc of water saline or soapsuds Into the dog s colon first
produced colonic ntubition but this was usually folloned by increased motihity
Wechanical imitation ot electric stimulation of the anal sphincter aren increased
the tone and motility locally, but depressed the actvity and tone of the proxumal
colon  Numerous myestigators have noted that colomc stimulation by dis
tention or the introduction of such umtants as turpentine delayed gastric
evacuation Indwect methods of study have mdicated that the retarded
emptying resulted from pylorospasm Quigley and associates” employed
more direct methods of study and concluded that 1n the dog the delay of
gastnc emptying produced by reflexes from the colon resulted from reduced
evacuation motihty 1 the gastnic antrum and“occurrcd m spite of a refaxed
(open) pylonic sphmcter  Ivy and 2ssociates' noted that m the dog con
stipation, 1mitation of the colon ar stimulation of the nerves from the colon
inhibited the flow of bile Mechanical lmt.la'llon of thelr[cctum o]r lower colon
of the dog mhibits the jeyunum (Stenhaus”) Normally mpulses from the
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colon do not reach conscious levels except when the rectum 1> distended and
produces a desire to defecate  Many workers have presented evidence that
d with co can be produced by d ding the
colon with a balloon or with cotton  This claim was not confirmed by Hines
Lucth and Ivy ®
Stress reactions such as exposure to cold pain, hypoglycemuz or worry were
observed by Almy and associates™ to augment the colonic tone  Ingersoll and
Jones™ noted that faradic stirnulation of structures within the thalamus hypo
thalamus or telencephalon of the cat produced a vanety of effects on the colon
probably owing to a vanable degree of stimulation of the parasympathetics and
sympathetics  The effects were dimimnished by blocking the sacral parasympa
thetic outflow to the colon  Ranson et al ® obtamned increased colomc motility
by sumulating the anterior hypothalamus  Masserman and Haertip* obtained
simuar results with weal stimulation of the anterior hypothalamus but
hibition follow ed strong stimulation of any portion of the hypothalamus ~ Shee
han®® mereased colome motility by stimulation of the preoptic region but
hibition of the colon was usually produced by stimulating any portion of the
ypothal pecially the lateral hvpothal
Garry? reviewed the extensne hterature regarding the mnnervation of the
colon. The colon 1s sumlar to other portions of the gut since 1t possesses
considerable autonomy especially mn the prouimal portion and the haustral
contractions may be mtnnsic phenomena  Local reflexes may be produced
through the myenteric plexuses but these reflexes colonic tone and the mass
ts are greatly nfl d by the nervous system through
the thoracicolumbar and sacral fibers  Although the wfluence from the sym
pathetics usually reduces colonic tone and motility other effects have been
reported  Strong emotions which are usually associated with a generalized
sympathetic discharge may result 1 diarthea and other mamfestations of
colome stimulation
The effects of the extnnsic nerves on colonic motihity vary somewhat de
pending on the degree of tone and motihity at the time of shimulation  Usually
the sympathetics mnhibit the colon but when colome tone 1s Jow sympathetic
stimulation can augment motor activity  Sympathectomy of the colon usually
has not removed inlubitory control  No abnormality in colonic function was
observed by Cannon® by exclusion of the thoracicolumbar fibers When
1nterpreting such e 1t should be that many of the con
clusions drann from acute experiments or under normal conditions may not be
supported by those following prolonged modifications because of the develop
ment of compensatory factors or adaptive changes
Learmouth and Markowitz ¢ reported that nhibitory fibers to the distaj
colon of the dog pass with the mesenteric artery  Mator fibers from the pelvic
nerves ascend the wall of the colon  Wells Mercer Gray and Ivv?*® observed
that parasympathetic mfluences in the dog pig and monkey reach the colon
by the pelvic nerve and produce contraction of the longitudmnal and circular
muscles The fibers to the distal colon pass directly but those to the prouimal
colon pass along the colon wall ~ Contraction of the colon did not follow vagus
stimulation n the dog but occasionally the cecum of pigs and monkeys did
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respond  Electric stimulation of the hypogastric nerve» sometimes produced
contraction of the ctrcular muscle but only 1n the distal colon  Rentz® re
ported that the motility of the proximal colon of guinea pis and rabbits 1s some
times increased by vagal stimulation In general, the studies on ammals or
human subjects has shown that the vagi have little or nor direct nfluence
onthecolon Holman Wolf and W olff* observed that the effects on the proxt
mal colon of drugs emotional states the gastro colonic reflex, lysozy me secre
tion efc were not altered 1n a human subject by vagotomy  Thus there 1s no
good reason to anticipate significant, direct effects on the colon by sectioning
the vagal fibers  Actually 1t was observed that emotional states and other
factors were as effective m producing colonic hyperemia hypermotility n
creased lysozyme secretion efc after vagotomy as before these nerve fibers
were sectioned  Lannon and Weller also concluded that the parasympathefic
nerves travel to the human di tal colon from the sacral cord independent of the
blood vessels and end 1n association with mtermural colomc nerve plexuses
Stripping the mesenteric artery or penisacral neurectomy should not disturb
parasympathetic function i any part of the colon  However resection of the
rectum or pelvic colon would destroy the parasvmpathetic supply to the colon
Scott and Cantrell® were unable to demonstrate 1n the dog or human any
change in colonic tone or motihty following section of the vagi or hypo,astric
nerves Dnvston of the pelsic nerves produced hypotomaty and hypomotihity
of the colon but megacolon fecal impaction or drarrhea did not develop
The 1nvestigations of Florey™ indicate that augmented colonic parasympa
thetic stimulation in the cat results in increased colonic vasculanity motthty
and secretion of mucus These resuits folloned stimulatton of the nervi
engentes or from chohnergic drugs or stimulation of the central end of one
nerve the other nerve bemng intact  Simultaneous stimulation of the pelvic
nerve and the sympathetic nerves emanating from the inferior mesenteric
ganglion inhibited colomic motility produced vasoconstriction and decreased
mucus secretion  Stimulation of the sympathetic fibers alone did not alter
mucus secretion
The protectne diluting and lubricating action of mucus (the mucus barrier)
agamnst the action of irtants or bacterta on the underlying mucosa cells
throughout the disestive tract 1s well recognized and has been especially em
phasized by the recent worh of Hollander Wolf and Wolff and of Almy Mucus
prabably protects the mucosa against mechancal tnjury by reducing friction
and dilutes or neutralizes irntating chemical substances in the colon as in other
portions of the gut  Since according to Florey ¥ the colonic secretion 1s alka
{me 1t protects the mucosd against 1njury from the acid products of bacterral
actiaty  Mucus secretion by the colon 15 augmented following colon irritation
{severe purgation prolonged wrigation—clinical conditions such as mucus
colitss ulceratne cohis following severe psvchic trauma) Probably this in
creased ccretion 1S an attempt to provide a protective mechanism The
mucosa d through a sig ope 1n the human or through exposure
of the mucosa n ammals have been seen to develop increased 1asculanty

(hvpererma) nd mucus production after normal defecation and especially after
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the troduction of soap glycenne turpentine and other wrntants into the
lower colon (Larson and Bargen®) These procedures may also mcrease the
size of the mucosal folds and produce a marhed increase in colonic tone and
motility  Sumular results follow the systemic admimstration of cholinergic
drugs (White and Jones'®)  Mechanical injury or mjection of chohnergic drugs
produced severe pasm 1n colon explants (Lium and Porter™)  This effect was
assocrated wath increased secretion from the goblet cells and hyperema

‘The mater1al discharged from the ileum to the colon closely resembles diluted
feces Tt contams the remains of the digestive juices much cellular debns
connective tissue and celtulose (if the latter two substances have been ingested)
and numerous bacteria  No enzyme 1s produced by the digestive tract which
acts on connectnve tissue and cellulose even in such forms of life as the termite
whose diet consists largely of cellulose but the bacteria digest the cellulose and
hberate food substances This digestion occurs i the ileum cecum and
proximal colon where bactenia find favorable condstions for multiplication and
actnaty A significant portion of the food may be released by such bacteral
actvity m herbnora 1n which the cecum 1s extensive to provide prolonged
exposure of plant structures to the bactena  Indole shatol vanous gases and
sitamin & Bg biotin mucin thiamine nboflavin e/c are produced by this
bacterial action ** *  Probably most animals and human beings 1n particular
are rarely provided with a completelv balanced diet They apparently rely
upon the synthetic activities of their intestinal micro organisms to provide
many of the deficent factors Normally the digestve tract functions verv
efficiently and almost all the available fat carbohydrate and protein ingested
as food has been absorbed from the material discharged through the 1leocecal
vahe

A simficant amount of water and salts is absorbed from the provimal
{ absorbing } colon but relatively little absorption takes place 1n the distal
( storage ) colon Thus the feces contamn about one fifth as much water as
the ileal discharge  In the human this mvolves the absorption of appron
mately 500 cc of water per dav from the 670 cc passed through the ileocolic
sphincter leaving 120 cc n the form of feces Tollowing the productton of an
ileostomy watery matenal 1s at first passed through the ileal fistula and there
is a tendency to dehydration Later the ileum adapts by absorbing more
water and the discharge closely resembles normal feces

Normal feces have a water content of 63 to 80 per cent  The sohd matter 1s
approamately one third bacteria most of which have died 1in the unfavorable
environment encountered m the distal colon  Much of the remainder 1s de
tived from the digestive juices (chiefly bile pigment mucin and cellular debrs)
and 2 or 3 per cent nitrogen 10 to 20 per cent fat and 10 to 20 per cent nor
ganmc matter  The fecal fat 15 i the form of spht and unsphit fat  The neutral
fat 15 derived from bacteria and broken down epithelial cells The spht fat 1s
unabsorbed fatty acids from the diet It 1s dimimished on a low fat diet  The
percentage of mtrogen 1n the feces 15 altered only shghtly by the amount of
protemn ingested

The normal fecal excretion for dogs was found®® to be 2 11 to 399 per cent
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fat (mostly fatty acd) the carbohydrate content of 10 to 3 0 per cent was not
much affected by vanations in the diet  The percentage of detary fat or pro-
tein lost 1n feces vaned mversely with the amount 1n the diet
‘The most abundant salts m the stool are calum and phosphate  Recent
evidence indicates that the colon does not speaifically excrete metals, for no
substantial amounts of calcium, 1ron, or other metals were found 1n the 1olated
colon*® L’Heureux Tweedy, and Zom* admustered radioactive calcium to
rats and concluded that 1t was not actively excreted by the colon  Maddoch
and Heath? concluded from histological studies of the digestive tract and 2
colonic explant that no wron 1s excreted by these organs  Cance and Widdow
son®® also obtained evidence that wron calcium and magnesium are not elim
nated by the intestinal mucosa
The normal feces are brown colored owing to the presence of the modified
bile pigments stercobilin and urobthin  The color may vary somewhat, how
ever with the diet  Diets high 1o meat tend to be much darker, while the 1n
gestion of much mulk mmparts a very hght color to the feces The presence of
much fat 1n the stool produces a pale color, and this 1s especially marked if bile
pigments are absent as in common bile duct obstructzon  Blood 1n the stool
causes a red dark brown or black coloration depending on whether the blood
enters the gut i the lower or upper regions  ‘The odor of feces 1s attributable
manly to indole shatol mercaptan hydrogen sulfide etc  The average pH1s
7 to 75 on the outside of the mass but the interior where bactena may have
produced much orgamc acid may have a pH as low as 5
Even durng prolonged fasting a small quantity of fecal matter 1s formed and
excreted  It1s produced from endogenous sources and has much the same com
ponents as feces produced dunng normal alimentation
Adam® reported that the rate of glucose absorption from the colon of anesthe
tized dogs 1s proportional to the glucose concentration but the rate 1s always
moderate The optimal concentration 1s 5-54 per cent and this was inde
pendent of the blood glucose level - These observations are essentially 1n accord
with the numerous studies on glucose absorption from the colon of human sub
jects (McNealy and W ilhams*)  Protemn sphit products are absorbed n sig
nificant amounts from the colon but at a slower rate than from the small bowel
Rhoads e! al*® reported more rapid absorption of the products from tryptic
digestion of Witte's peptone than from acid hydrolysss of casein  Ravdn®
has also reported the absorption of sigmificant amounts of amino acids admunts
tered rectally
Concluston ~The anatomy and physiology of the colon are very closely allied
Tn structure the colon is  loose sack with thin muscle walls Thus 1ts contents
can stagnate or perodically be muxed propelled or expelled The hmited
blood and lymph supply indicates that secretton and absorption are moderate i
magnitude  The colon 1> located at the lower end of the digestive tract to
r?orm those functions neglected by the more proximal portions of the gut
But since the proumal gut 1s very efficient in digesting and absorbing food and
fluds the colon can perform 1ts limited duties 1n a relatively lazy fashion
It 15 not expected to do a great deal of worh but usually st does very well what
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s required  The colon resembles the caboose on a freight train 1ts functions
may be less essential than those of the engine or the freight cars but 1t does
Serve a purpose
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Duscussion of the Paper

Docror Franz J INGELFINGER (Boslon Unuersity Medical School Boston
Mass) Would Doctor Quigley distingmish from a clinical standpont between
propulsive and nonpropulsive motility as the result of the colon stimulation of
the hypothalamus? Does the colon need any pharmacologic agent? Does 1t
stimulate propulsive or nonpropulsive motility?

Docror Quictry Inmjy own work IThave tried to so distingwish ~ Weak con
tractions, which I indicated might be recorded by the balloon water techmque
are not propulsive, they are haustral churning movements ‘The large con
tractions superimposed upon tone change however are, i most cases, pro
pulsive in character according to the observations of most mdividuals



AUTONOMIC AND PHARMACOLOGIC CONTROL OF COLONIC
ACTIVITY

By George B hoelle

Depinent o Physlogy anf Pharcelogy G aduste Schu of Melme U sy of
partment of Physulogy and Pharmacclogy € ot Sepe

The correlation of data obtamed from ammal expenimentation and from
clumcal investigations on colonic activity 1s extremely dufficult because of the
marked differences 1n anatomy innenation and functional patterns which
ewt. The similanties that are present among different <pecies appear to be
more closely comcident with their dietary habits (carnnorous herbivorous or
ommivorous) than with their phvlogenetic classifications as was shown in an
early paper by Elhott and Barclay Smuth! Sir Henage Oguvie- has presented
a highly entertaiming and informative analysis of the relationship between the
hfe habits 1n general and colomc structure and funclmn m various mammals
The extremes n can be 1 by c the colons
of the herbivorous rabbit or hoala bear where the cecum 1s a highly developed
and functionally important portion with those of the carnivorous dog or
ommivorous man n which this appendage 1s of insignificant size and of httle
importance with respect to absorption  The physiologist meets with another
difficulty 1n attempting to assess the roles of the mtrinstc neural networks and
the varous humoral agents 1 the regulation of colonic motiity  The great
majonty of i estigations mn this field have been conducted on the small bowel
but to what extent 1t 1s justifiable to apply to the colon the conclusions reached
from such studies 1s disputable Viith these lmitations m mnd and auto-
nomuc and humoral factors which may regulate colonic activity will be con
sidered

Tunervation

The sympathetic and parasympathetic mnersation of the colon i mammals
has been reviewed by Garry®* Inman the preganglionc fibers of the sympa
thetic or lumbar outflow anse from the first and second lumbar segments of the
spinal cord pass through the sympathetic trunks and gne nse to the pelvic
splanchnic nerves  These enter mto the intermesenteric plexus then contmue
as the intermesentenic nerves to the mferior mesenteric plexus where most of
the extracentral synapses probably occur i the two to four inferior mesentenic
gangha  The postganglionic and possibly a sigmficant number of pregan
ghomic fibers then proceed as the inferior mesenteric nerses to the colonic wall

‘The sacral division of the parasympathetic supply ongmates from the third
and fourth sacral segments of the cord and reaches the colon viz the hypogastric
Pplexus Reccm e\]dence‘ confirms earher suggestions that the vagus supphes

} 1 fibers appy to the proumal half of the
human colon In addmon to the medullar} parasympathetic center there 15
possibly an center m the I I region of the cord since

functional activity of the colon 1s relatrvely ummpared following high trans-
verse lesions ® The pudendal nerves which contamn the motor fibers to the
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trichon which Indicated misht be reconded by the balloon water teuhmque
are not propul ne they are hau tral churmn,, movements  The luge con
trictions supenmposed upon tone chins, however are n mo t cses, pro
pu! rve in chamcter tecording to the obaen ations of most mdiniduals
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the response of the sigmoid tends to resemble that of the sphincters '*  The
reverse of these effects 1s generally scen following sympathetic stimulation
or the injection of epmephnine or norepmephnine  Sympathetic or parasym
pathetic denervation produces at least temporanly the apposite effects from
those of stimulation of the same outflows  The foregomng statements require
considerable qualification however smce numerous exceptions have Ueen re
ported  The state of actnaty of the bowel at the time when nenves are stimu
lated or cut seems to determine to a great extent the type of response that
ensues both quahtatnely and quantitatively  Many of the scemngly anoma
Jous results that have been described might be explained by the assumption
that both the sy b and parasympath fibers synapse
with varying proportions of adrenergic and cholinergic neurons  This would
by no means resolve all the discrepancies observed however since the re
sponses to ACh and epinephnne-norepinephrine may abo vary
‘The production of exther exaitatory or inhibitory responses in smooth muscle
by both ACh and epmnephnne has been discussed by Brown!? The evidence
he cites suggests two possible explanations for the dual actions of the mediators
based on their concentrations a reversal of their effects at 4 given site or a
change 1n their predominant site of action (s ¢ on transmussion or on the con
tractile mech ) as ther c are increased  Either explanation
13 conststent with the known influence of the pre existing state of activty on the
type of response since that activity 15 probably determuned to a great extent
by the concentrations of the mediators which are already present  Consider
able work remains to be done to place these hypothetical considerations on a
firm basis
Despite the importance of the autonomic nervous system as a whole in the
regulation of the over all mtegrated activity of the colon a considerable degree
of normal function 1s retammed or regained following partial or complete extrinsic
denenvation  Attention 1s thus focused on the control exercised independently
by the ntnnsic plexuses  Here 1t 1s necessary to turn to studies on the 1solated
1leum where this factor has been analyzed more fully
Feldberg and Lin® have reinvestigated the penstaltic reflex in the solated
ileum of the gumea pig and rabbit When the traluminal pressure 15 1n
creased 2 contraction of the longitudinal muscle follows accompanied by an
abotal wave of contraction of the circular muscle  After the addition of suffi
cient d tubocuranine to paralyze the ganghon cells or cocaine to paralyze the
nerve fibers the response of the longitudinal muscle was unaffected but that of
the circular muscle was abolished A dufferent approach was employed by
Klnge  who studied the spontaneous and drug modified activity of cat slenm
which had been stripped of vanous layers by a modification of the classical
method of Magnus®  Preparations consisting only of circular muscle exhubited
no sigmficant spontanecus contractions but the addition of ACh resulted m
both localized and propagated contractions  Physostigmine alone produced no
such effects but enhanced the action of ACk In preparations contanng
crcular muscle and the submucosal plevus there were spontaneous localized
contractions but these were rarely propagated unless ACh was added All
segments consisting of circular and longitudinal muscle and the myenteric
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stnated muscle of the external anal sphincter, anse from the second to fourth
sacral divisions of the cord  With certamn vanations the general pattern of
autonomic inneryation of the colon 1n the dog and cat 1s simlar to that mman®
The ntrinsic plevuses of the colon, the myentenc or Auerbach’s and the
submucosal or Meissner s plexus resemble those in the other regions of the
pastromtestinal tract It has generally been assumed that their ganghon cells
phve nse to cholmergic postgangliome fibers  Ambache® has recently studied
1 ulro the actions of nicotine on 1solated segments of rabbit 1leum which had
been treated previously by local injections of botulnum tewn. This sub
stance prevents the liberation of acetylcholme (ACh) by cholinergic fibers
without mterfering with the function of adrenergic nerves? Instead of its
normal stmulating effect, mcotine had an inlibitory action on the toxmn
treated segments, presumably due to the unmashing of the effect of adrenergic
sanglon cells m the plexuses Atropinization of 1solated ieal and gastnc
strips from kittens likewise reversed the stimulant effect of mcotine® The
implication that the mtrinsic plexuses 1n these regions contain both cholinergic
and adrenergic neurons may apply to the colon as well
A structural element which has been frequently overlooked mn considering
the mtrinsic nervous pathways of the mtestinal tract 15 the rich network of
mterstitial cells first described by Cajal ® 1* These cells which closely resemble
Schwann s sheath cells i routinely stamed preparations are most heavily con
centrated in the immediate vicamty of the ganghon cells of the intrnsic plexuses
between the Jongitudinal and crrcular muscle fiber layers of the musculans ex
terna and mn the mnermost region of the circular musclelayer  Their ramifymng
processes contact the processes of the neurons and each other and estend be
tween the adjacent muscle fibers  Controversy has long evisted as to whether
they represent a primitive neural network or are merely supporting ghal struc
tures Recently by the use of selectne stamng techmques Taxit and
Jabonero!- have demonstrated convincingly that the interstitial cells are dis-
tinctrve from gha and have thus reopened the question of their possible neu
ronal role  Suggestions as to their function include (1) the spread of unpulses
from postganghonc autonomc fibers of the ganglion cells of the plexuses to the
uscle fibers by the liberatton of humoral meduators (2) the independent 1m
tation of contractions and (3) the integration of myogenic contractions throu, oh
a pnimtive reflex mechanmsm  The determination of the functional relationship
between the ganglion cells the interstitial cells and the muscle fibers and the
dentification of the humoral agents v olved constitute an interesting field for
further study
Motor Patlerns

The charactenstic types of contraction waves which occur in the normal and
d.seased human colon have been studied extensiv ely and are described mn detail
1 another paper mn the present series ®  Garry® and Youmans™ have reviewed
the known facts concerning therr neural regulation  In general stimulation of
the parasympathetic neres or the admustration of ACh or related drugs
results 1n an Increase 1n propulstve activity of the colon and a decrease 1n

‘miming  activity and 1 the tone of the tleocecal and nternal anal sphincters 15
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(pseudo or butyro } ChE 1s localized 1n the membranes of the muscle fibers
ghat celis and many of the mucosal cells the highest concentrations being
present 1n the mterstitial cells  Tts function at various sites 15 much less
certan - On the basiy of studies of tnorthocresyl phosphate porsoming  Earl
and Thompson® sug.ested that in the central nenous system where it 1s
localized 1n the gh1 and capillary walls 1t 15 probably concerned with the mamn
tenance of the myelin sheaths  The enzyvme 15 similarly situated in autonomic
gangla  There too 1t does not appear to be concerned directly with synaptic
transmussion ¢ On the other hand the selectnve mhibition of the nonspeafic
ChE of the 1solated ileum of the cat by dusopropl fluorophosphate (DI'P)
resulted in a marhed mcrease in the tone and spontineous contractions of the
longitudmmal mu cle”” The conclusion that n the intestine the enzvme does
function m the hydrolysis of a transsutting agent or local hormone recenved
support from a study bv Burn and assoctates ® of the effects of \ 1rradiation
on rats  One of the most promment stgms following exposure was dsarrhea
When the small intestines and colons of the irradiated animals were studied
theorgan bath they were found to be selectively sensitne to ACh  Companison
of their ChE activities with those of controls revealed that the nonspeafic
ChE was markedly reduced whereas the specific ChE was within normal limits
‘The clinical counterpart of these results may be found in the eather tnal of DFP
m the treatment of paralytic ileus by Grob and associates?* Doses which
caused little reduction of the speafic ChE of the erythrocy tes but greatly re
duced the nonspecific ChE of the plasina resulted m 2 marked mcrease m
penstaltic contracttons of the colon It 15 reasonable to assume that there
was a simular ratio for the degrees of inhubition of the two enzymes m the colonic
wall

It might be ashed whether the substrate normally hydrolyzed by the non
specific ChE of the mtestine of various species 1s ACh or some other ester  In
the rabbit the mntestine contains no nonspecific ChE of the tvpe found 1n the
cat rat and man A benzoylcholinesterase ® however which hydrolyzes
benroylchohne butyryIcholine and certamn other esters but 1s relatively inac
tive against ACh 15 present i the same distribution pattern as the nonspecific
ChE of the other species®  Since ACh could hardly be the physiological sub
strate for this enzyme 1t 1s possible that other choline or related esters may have
Toles similar to those attnbuted to ACh at certain sites 1n the rabbit and per
haps other species  Propionylcholine recently found in ox spleen by Bamster
Whittaker and Wiesundera * may represent one of a series of ACh like trans
mitting agents or local hormones the rest of which are yet to be identified

pineph pinepl The 1y hibitory action of ept

nephrine and T ‘me on the gast: tract with the exception of
the sphincters and the possible presence of adrenergic neurons i the mtonsic
plexuses have been mentioned The mammahan enzymes that have been
shown to be capable of mactn ating these mediators at sigmficant rates mclude
monoamine ouidase ® cytochrome owidase ** conjugases ¥ and DOPA onidase *
Both the former two are present 1n high concentrations in the wntestme ™ but
conclusive evidence 1s lacking as to which predomnates n this function  Inas
much as the & methyl substituted sympathomimetic amines such as amphet
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Topalized

plexus extubited sp and propagated contractions The
author’s conclusions which are consistent with the observation of Feldberg and
Lin were that the plexuses are essential for the mitiation of spentaneous pen
staltic contractions but not for their propagation  Three possible mechanisms
were proposed to explain the latter process the esistence of protoplasmrc
bridges between the muscle fibers coordination by axon reflexes or propagation
by mechanical stimulation Not suggested but certainly an additional pos
sibility to be considered s the integration of the peristaltic waves by the net
work of interstitial cells  In a recent more extensive investigation using sumlar
techmques Evans and Schild ! confirmed most of Klinge s findings but pre
sented certain discrepancies emphasizing the fact that results obtamed under
such artificzal conditions must be accepted with reservation

Humoral Agents

Certamn aspects of the iberation actions and metabolism of ACh epineph
rine norepinephrine, and other possible humoral agents of the intestine are con
sidered below It should be reiterated that most of the informatson has been
obtained from studies on the small mtestine of laboratory ammals, hence 1ts
applicability to the human colon 1s chiefly by mference

ACh  The assumption that the ganglhon cells of the intrinsic plexuses con
stitute the main source of the ACh liberated by the mtestine has been ques
tioned by FeldbergandLin  They found that durin, the perfusion of 1solated
rabbit 1leum with saline solution the addition of 1 80U cocaine caused no re
duction 1n 1ts spontaneous output Since this concentration of cocame is
greatly m exce»s of the amount necessary to paralyze autonomic ganglion cells
1n the intestine and elsenhere but does not interfere with the response of the
ntestnal musculature to drugs which stimulate 1t directly they suggested the
latter tissue as the chief site for the release of ACh  Their view was strength
ened by the finding that there was little quantitative correlation between the
concentration of choline acetylase and the number of ganghon cells m varous
layers of the mtestinal tract * Tt 1s dufficult to reconcile this conclusion with
the aforementioned findings of hlin_e ** in which segments contamning muscle
fibers but no ganglon cells exhibited no spontaneous activity until ACh was
added Furthermore the output of ACh by the ganghon cells of the intestme
11 ati during preganglionic stimulation 1s probably considerably greater than
what thev might liberate under the conditions of the experiment cted Never
theless 1t seems nescapable that a significant portion of the ACh svnthesized
by the mntestme 15 from sources other than the gan,hon cells  The interstitial
cells may also share this process

Consideration of the distnbution of the choliesterases (ChE s) 1n the in

testinal tract raises several questions It has been shown histochemically ¢
that in the cat spechc (true acetyl or aceto ) ChE 1s present 1n the mem
branes of most of the ganglion cells and nerve fibers of the myenterze and sub
mucosal plexuses A similar localizat:on of the enzyme m known cholmergic
seurons of the spmal cord and autonomic gangha indicates that such ganglion
cells of the plexuses are hkewase cholnergic and that 1‘}_;13 PZ;Z“U f“lnc“"“ of the
enzyme 15 presumably the hydrolysts of ACh e mtestinal nonspeaific
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Congenutal Megacolon

In collsboration with Doctors K hamyo and R B Huatt at the Presbvtenan
Medical Center New York an attempt was made to apply some of the findings
of the expenmental myeshgations discussed above to the study of a chimeal
condition congenital megacolon ¥ This disea ¢ 18 charactenzed by spasm of
the lower sigmard and extreme ddatation or hypertrophy of the more proumal
colon  Over half a century ago Tittel** noted the complete absence of ganghon
cells from the myenteric plevus of the lower spastic portion an observation
which has been confirmed several times 1t has also been found that there are
numerous thick closely pached bundies of nonmyelinated nene fibers in the
ganghon cell free myentenc plexus of the same region  No similar structures
are present i the dilated portion or 1n the corresponding tegion of normat
speamens ¥ The pathological findings and colorue motility studies in patients
have led to the concept that the lach of propulsive penstaitic activity in the
lower segment 1s due to the agenesis of the ganglon cells and that the dilatation
of the proumal segment s 2 secondary compensatory phenomenon 3 Resec
tion of the spastic segment 18 frequently followed by vestoration of the normal
appearance and function of the dilated portion

In determinations of the relative ChE activities of surpical specimens of the
proumal and distal regions we found that both specific and nonspeaic ChE
were considerably more ccnccmralnd n (he lmner Cmmol specimens showed

no ding regonal d revealed
that the re\:m\ ely low values for nonspecific ChE in the dilated portions were
at toat t of the with which the enzy me s asso

cated  The difference 1n speafic ChE activity however appeared to be at
tnbutable cluefly to its presence mn the excessive nerve fiber bundles of the
spastic distal segment  The presence of speciic ChF and the absence of my elin
sheaths indicate that the bundles are compo.ed of cholinergic postganghome
fibers Thus the cholinergic neurons of the myenteric plexus may not be
absent but dwplaced centraily and ther fibers may reach apprommately
normal sites of terminstion  To account for the spasm and lack of propulsive
actmity it mght be postufated that the basic defect 15 an absence of adrenergic
neurons  The evidence for the presence of the latter in the normal myentenc
pleus has been di cussed earher® 3

Considerably more work 15 obviously required before thus proposed hypothests
af the etiology of congenital megacolon can be considered as more than tenta
tve It does serve to demonstrate that the gap between the theoretical and
chnical aspects of colomc function 15 not top wide to be bridged by available
myestigative methods

szlmgmphy
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amine and ephedrine are inlubitors of monoamine ouidase, part of their phar
macological actions has been attributed to this effect, with the consequent
accumulation of endogenous epinephrine and norepinephrine # The matter
has been the subject of considerable debate but remains uncettled ¥ 4
Dunng the past several years, evidence has accumulated for the presence of
additional transmutting agents in the gastrointestmnal tract The pre
vention of nicotine nduced contractions of 1solated intestinal strips by atropine
15 generally nterpreted as indicating that the action of the former drug 1s
mediated by cholinergic neurons of the plexuses Atropmne however does not
block the stimulant action of nicotine on the mtestme of the rabbit!! or on the
1solated muscularis mucosae of the dog 2 Tikewise adrenergic blocking agents
and antihistaminics fail to prevent the effect of mcotine on these preparations #
These observations have led to the suggestion that substance P mav be the
neurchumoral agent involved
b First 1 from extracts of bramn and the muscu
lar layers of the intestine by von Euler and Gaddum* in 1931, substance P has
the properties of a polypeptide and, according to recent chromatographic
analyses at Jeast two such substances enst 4 Von Euler's proposed that the
spontaneous contractions of the intestine might be due to the release of sub
stance P It may also be the agent responsible for the atropine resistant con
tractions mduced m the stomach of the frog” and cow’® by vagal stimulation
The distnrbution of substance P 1n the vanous layers throughout the length of
the gastromtestmal tract has been determined mn the dog®® and several other
specie> ®  The results of the two studies are mn close agreement and ndicate
that the highest concentrations regionally occur in the duodenum jejunum
colon and rectum  The concentration falls progresswy ely along the ileum to the
ileocecal valve The layer which showed the greatest amount per gram of
tissue was the musculanis mucosae In the dog 1ts concentration there was
from threefold to twentyfold more than m the musculars externa of the corre
sponding regions  Further indrect support 1s thus provided for the concept
that sub P acts as 2 med m the lans mucosze  Comparable
figures for the concentrations of sub P 1n the gast, al tract of the
rabbit would be of considerable nterest
Histamune  Histammne has been considered as a possible humoral agent of
the gastrowntestinal tract for both secretory and motor functions It was found
1 significant concentrations i the mesentenc nerves by von Euler® Deter
minations of 1ts concentration th hout the dog s gast. tinal tract indy
cated that hke substance P 1t 1s most concentrated in the musculans mucosae 4
“There 15 httle direct evidence at present however of 1ts having a neurohumoral

leohol

ction
fur}imrram;ne The same mght be said of enteramme or § hy droxy tryptamme

2 substance which has been 1solated from the gastromntestinal tract and other

glandular issues by Espramer® Its structure was first determined by Rap.

ho 1dentified 1t as the vasoconstrictor substance of serum  1In the &

o be concentrated mamly 1n the glandular mucosa
-

rt 5 v
gestive tract 1t appears
rather than i the muscular layer:
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Discussion of the Paper

QuEstioN In your estimation what 1s the function of Peyer s patches?

Docror korrit They undoubtedly have some function concerned with
mmunological reactions I do not beheve they play any role with regard to
motihity
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NORMAL AND SOML ABNORMAL COIONIC MOTOR PATTERNS

IN MA

By Chadles F Code George R Wilkinson Jr and Willam G Sauer
layo Foundation Uncersaty of Mmnesots and Vayo Clime Rochester Viinn

A broad review of the | will not be pted in this d
The report will be concerned maimly with the summanzation ind integration
of studies on the colon carnied out 1n our gastromtestinal motility laboratory
and previously published

ethods

Two methods for recording motor 1ctivity 1n the colon have been employed
m the laboratory  The first inyvolves the use of balloons' ? and the second the
use of 2 mimature pressure transducer®®

‘The balloons are smail (FIGURE 1b)  They measure 3 cm acrossand 5 cm in
length and when filled but not distended they contain about 3o m!  To mm
mize the lihelihood of the elastic properties of their walls contnbuting to the
pressure recorded the balloons never contain more than 20 to 25 ml of water
when 1 place i the howel

Tandem balloon systems (FIGURE 1c) have often been placed in the large
bowel through colonic stomas ® 1 Sometimes i the lower part of the large
bowel the two balloons were separated by a greater distance so that one rested
well within the pelvic colon and the other within the ampulla of the rectum?
The great advantage of the tandem sy stem 1s that some assessment of the deree
of coordination in the motiity of adjoimung segments of the bowel can be made

‘The changes of pressure within the balloons hax e been recorded by means of
glass spoon manometers shown 1n FIGURE 12 A 1ise of pressure in the spoon
opens it This movement 1s transmitted by the reflection of 2 beam of hght
from a mirror mounted ont the tip of the spoon to a moving photographic film
(FIGORE 2)  When the pressure nses m the balloon the spoon opens and the
Iight beam moses upward on the film  Between the balloon and the spoon an
arr chamber of about 120 m} 1s inserted so that the contractions of the bowel
force water from the balloon mto the resersorr n precisely the same fashion as
they would move the contents of the bowel into adjoning <egments

The tiny electrically operated pressure transducer 1s mounted n the end of a
Sawyer gastric tube (FIGURE 3a and b) A cross section of this little apparatus
helps to illustrate 1ts modus operandt (¥1GURE 3¢)  The prinuple imvolved 1s
sumilar to that of the old inductorum used for so many years by physiologists
as an electric stmulator A soft won core 1s surrounded by a primary coil
carrymng a current and a secondary coil m which a current 1s induced  The

strength of the current 1n the secondary coil 15 dependent upon the position of
the iron core  In the transducer the position of the soft iron core i turn de
pends upon the amount of pressure apphed to the piston or valvelike structure
to which 1t 15 attached  The piston 15 held n place by a ngid spring just Jike
the valves 1n an automobile engine  The entire umt 15 housed 1n a metal wl
ider  The piston or valve at the open end of the cylinder 1s covered by a sheet
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Doctor Jonn SEep Is the substance bradykinin related to this type of
reaction?

Docror hortrte Whether bradylamn represents a physiologic agent of a
breakdown substance obtained only 1 t/ro 1s not hnown

QurstioNn What does serotonin do when applied directly to a piece of
1solated bowel?

Docror KOELLE Serotonin causes contraction of the longitudinal muscle
of guinea pig lleum which can be blocked by atropine as well as by antihista
minic compounds However 1t requires greater concentrations of either
atropme or antihistamine to block serotomn that it takes to block acetylcholine
or stammne, respectively This suggests that serotomn affects both the
receptors for acetylcholme and for histamine and by vartue of sumlanty to
adrenalin there 15 also the bility that 1t b with the ad.
receptors

Doctor H A GorooN (Unuersity of Notre Dame, Aotre Dame, Ind) Do
you know of any substances produced by colemc bacteria which may mnfluence
or be responstble for colomc motikity ?

Docror Koerre Inmany of the older studies a great deal of the histanune
that was reported i vanious layers of the colon probably resulted from con
tammation from the Jumen as the result of bactenial action I do not thinh
there has been any direct evidence to indicate whether enough of that material
can actually penetrate the mtestinal wall and bring about changes in motihty

DocroNw Gorpow At Notre Dame where I am worhmg with germ free
ammals, we found that while the tonus 1s greatly reduced n the cecum of our
rats the propulsion does not seem to be reduced and the only vanable between
our germ free rats and our conventional rats s the presence and absence of
bacteria

Docror RoELLr That 15 an extremely mteresting observation It may
suggest that histamme and other substances in the lumen actually do exert a
controlling influence

Docror QuicLey Histamine 15 destroyed both 1 the lumen and n the
colon and on passige through the lumen 1s absorbed 1 the mucosa so that
although histamine might have the action mndicated m high concentration
because of high destruction 1n the lumen 1t would not appear so

Docror hoette Doctor Quigley has pomted out that although histamine
mght be absorbed 1t 1s destroyed very quickly 1n the passage from the lumen
1nto the bowel wall Diamme oxidase which destrasys it 15 concentrated 1n

the entrre length of the intestine as well 2s the Inver so that any that was not
destroyed at once »n ould be destroyed 1n the passage through the portal circula

tion
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A broad review of the hiterature will not be attempted 1n (his discussion
The report will be concerned mainly with the summanzation and integration
of studies on the colon carned out 1n our gastromntestinal motihty laboratory
and previously published

Methods

Two methods for recording motor activity 1n the colon have been employ ed
1 the laboratory  The first involves the use of balloons' ? and the second the
use of & mimature pressure transducer®

The balloons are smail (f1GURE 1b)  They measure 3 cm acrossand 3 cm in
length and when filled but not distended they contan about 3> ml To mim
muze the lthehhood of the elastic properties of their walls contributing to the
pressure recorded the balloons never contain more than 20 to 2> ml of water
when 1n place i the bowel

‘Tandem balloon systems (FIGURE 1c) have often been placed in the large
bowel through colonic stomas® 1 Sometimes 1n the loner part of the large
bouel the two balloons were <eparated by a greater distance so that one rested
well within the pehic colon and the other within the ampuila of the rectum?
‘The great advantage of the tandem system s that some assessment of the degree
of coordination 1n the motility of adjoining segments of the bowel can be made

The changes of pressure within the balloons have been recarded by means of
glass spoon manometers shown in FIGURE 12 A nise of pressure in the spoon
opens it This movement 15 transmitted by the reflection of a Leam of light
from a mirror mounted an the tip of the spoon to a moving photographuc film
(r1GURE 2)  When the pressure nises 1n the balloon the spoon opens and the
light beam moves upward on the film  Between the balloon and the spoon an
air chamber of about 120 mi 15 inserted so that the contractions of the bowel
force water from the balloon nto the reservoir 1 preaisely the same fashion as
they would move the contents of the bowel mnto adjoimng egments

The tiny electrically operated pressure transducer 1s mounted i the end of a
Sawyer gastric tube (FIGURE 3a and b) A cross section of this httle apparatus
helps to llustrate 1ts modus operand: (FIGURE 3¢)  The principle mnohved 1s
sumilar to that of the old mductornum used for so many years by physiologists
as an elertnc smulator A soft 1ron core 15 surrounded by a primary coil
carrying a current and a secondary o1l in which a current 15 induced  The
strength of the current 1n the secondary coil 1s dependent upon the position of
the 1ron core  In the transducer the position of the soft won core 1 turn de
pends upon the amount of pressure applied to the piston or valvelike structure

to which it is attached  The piston 1s held in place by a ngid spring just hike
the valves in an automobile engine  The entire unit 15 hou ed 1m a metal oyl
nder The puston or valve at the open end of the cyhinder 1s covered by a sheet
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of rubber and the other end through which the wire leads leave the umt 15 held
in the Sawyer tube  Through connections sith a suttable amphihier and a gal
vanometer pressure changes at the tip of the transducer are recorded on moving
photographic paper

The balloon and transducer systems respond almost tdentrcally to changes
of pressure until a frequency of about 10 pressure waves per mmute 15 reached
(ercure 4)  Then the sluggish balloon system lags although the transducer
follows the changes with fidelity Indeed the transducer will fillow pressure
changes up to 10 cycles per second without enous artifact (FIGTRE 5}

“The small balloon provides pmpomt detection of motility 1n a single segment.
ofbonel  For the most part 1t givés a measure of the motor actrvity n the wal)
of the bowel surrounding 1t The record obtamed describes the pressyre
changes 1 the balloon produced by this motor activity

‘The transducer provides punpoint detection of the pressure changes within
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the lumen of the bowel Honever only motor activity ceu.ing a change in
wtralumunal pressure at the prpont where the unit 1s located will be re
corded Concenably contractions msufficient to rase the pressure i the
bowet would go unrecorded or contractions tn one segment accompanted by xe
laxation m adjoininy, segments mught if the transducer lay betneen them, be
undetected

In the colon the  hotographic record  obtaned with both systems are com
posed of definte w2y es which are the consequence of motor activity in the wall
of the bowel  Templeton and Lawson® first dnaded the waves recorded from
the Jarge bowel of dogs mto types I IT and III  Later Adler Athinson and
Isy! adapted the clas fication to simlar recordings obtained from hauman be
g Ths terminology has been apphed m our lsboratory to waves recorded
from the colon! ¢ and indeed 1o those recorded throughout the enture gastro-
mtestinal tract®  The ck has one great ad ge—1t does not
commut the investigator to an interpretatian of the mechancal effects of the
waves  \ functionsl classification of the waves would certamnlv be preferable
but a this stage of knowledge defimie assignment of function to each tvpe of
wave would be premature and mught later be confusing rather than helpful




318 Annals New York Academy of Sciences

Ny

: -

!

Fo 1 G p m mt wthm mttbdfrnt | gt b
Spog 5 p AW th tp bd BU att'g farafmuw i 0 08
ot s tmet

of rubber and the other end through which the wire leads leave the umt 15 held
n the Sawyer tube  Through connections with a suitable amplifier and a gal
vanometer pressure changes at the ttp of the transducer are recorded on moving
photographic paper

The balloon and transducer systems respond almost identically to changes
of pressure until a frequency of about 10 pressure wases per minute 1s reached
(rourE 4) Then the sluggmsh balloon system lags although the transducer
follows the changes with fidelity Indeed the transducer will follow pressure
chan,es up to 10 cycles per second without serious artifact {TIGURE 5)

The small balloon provides pupomt detection of motulity i a single segment
of bosel For the most part 1t glves a measure of the motor activity m the wal]
of the howel surroundmg 1t The record obtaned descnibes the pressure
changes 1n the balloon produced by this motor actrvty

The transducer provides puipomnt detection of the pressure changes within
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the lumen of the honel Hownerer only motor actinity causing a change
miraluminal pressure at the pinpoint where the unit 1s located will be re
corded  Concennably contractions insuffivient to rarse the pressute in the
bowel would go unrecorded or contractians i one segment accorpanted by e
lazation i adjoiming segments might 1f the transducer lay betneen them be
undetected

In the colon the photographic records ebtained with both s) stems are com
posed of definite waves which are the consequence of metor activity m the wall
of the bowel  Templeton and Lawson® first divrded the waves recorded from
the large bowel of dogs intu types T 11 and {IT  Later Adler Atbmson and
Ivyt- adapted the classification to simular recordings obtamed from human be
ngs  This termmology has been applied 1 our laboratory to naves recorded
from the colon? * ™ and mdeed to those recorded throughout the entire gastro-
intestinal tract ** The classiication has one great advantage—~it does not
commit the mvestigator to an wterpretation of the mecharucal effects of the
waves A functional classification of the waves would Certamly be preferable
but at this stage of Lnowledge defimte assignment of function to each type of
wave would be premature and might later be confustng rather than helpful
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Description of W a es and Analysis of Records

Type Inaves {FIGURE 6) are most readily recogmzed mn records obtamed with
balloons Indeed unless balloon and pressure tranaducer recordings are made
oimultaneously 1t may be difficult to distingwish the type I wasves in the trans
ducer records  Throughout the gastromntestinal tract the type I waves are
omall simple waves In the colon they are particularly small their amplitude
celdom representing 4 pressure of more than 10 cm of water or their duration
more than ten scconds It 1s often difficult therefore to distinguish them from
the disturbances caused by breathing  When n rhy thmic sequence (that 15
displaymng thexr basic thvthm ) therr rate m the pelvic colon 15 13 per minute
wlule m the descending colon 1t may be about one half of this  Finally these
waves are uncommon In colome recordmgs  For example 1 the pelvic colon
they usually comprse only about 1 per cent of the record? Thev may how
eyer occur more often higher mn the large bow €l Their uncommon occurrence
1 the records may mean that they ate actuallvy present nfrequenthy or 1t may
mean that our pick up units for the recording of motihity —balloons or trans.
ducer—all under some circumstances to detect them They are mtriguing
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hittle waves What function are they performing® o data czn be offered
mn answer Al are agreed that they are not propulsive  Are they due to
contractions of the musculans mucosae and 1f so which of the function of the
colon are they aiding?

Type H waves (FIGCRE /) are also simple waves but they are umiformly of
greater duration and almost always of greater amplitude than type I naves
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As seen 1n the pelvic colon their duration 1s commonly one third to one half of a
minute and 1n this location they are detected as satisfactonly though possibly
not as frequently, by the pressure transducer as by the balloon (FIGURE 8)
The pressures they produce seem least in the lower regions of the colon  For
example the mean pressure deseloped by tvpe IT waves m the pelvic colon
has been found to be about 10 em of water- while 1 the upper regions of the
large bowel the impression has been gawed that their mean pressures are two
or three tumes ths» value

When 1n rhy thmic sequence the frequency of these waves 1s almost exactly
2 per mmute A burst of rhy thoue type 11 waves displaying thewr  basic fre
quency or rthythm of 2 waxes per minute 1s shown i FIGURE 9

Bursts of type II waves occurnng wn rhy thmc or irregular pattems constitute
the mamn type of activity seen m colome motility records from normal human
beings  Indeed 10 normal persons they generally account for more than 90 per
cent of the recorded actmity

Asarule these waves are not propulsive In recordings from tandem sys-
tems of balloons as tllustrated 1n FIGTRE 10 they often occur quite nde
pendently 1 the two records  Their occurrence may sometimes be coordh
nated or more or less simultaneous i the two balloons but whether this 1s by
design or by comcidence and whether 1t then constitutes an important propul
sive component of motor function of the large bowel 1s very difficult to assess
Tt seems certam that in general these waves do not represent propulsive ac
tvity in the lower part of the bowel and that they are not penstaltic contraction
nings passing analward along the large bowel Rather they represent slow
contractions which migrate very slowly over very short distances The ev1
dence available indicates that they cause the haustra seen i roentgenograms
and account for the haustral contractions observed roentgenoscopically by
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designate as 2 type III nave 1s the base line pressure change from which the
other waves anse  These base line pressure changes are usually of lon amph
tude most often being less than 10 em of water but ther duration 1s fong
They often last for about a minute and sometimes for many minutes In our
experience these waves are not common 1n records from the colon In the
pelvic colon 1 which region our most detarded studies have been made
they were present only about 2 per cent of the total time during which observa
tions were made in normal fasted persons? The logical thou h of course
unproved function to assign to these waves 1 one of aiding absorption by
ncreasing ntraluminar pressure

The study of records obtamned from patients having ulceratne colitis has
necessitated the designation of a fousth type of wave ? ¥ type IV waves  They
are large sumple waves (FIGURE 12} <imple 1 the sense that they have no other
components superimposed on them They have clean up-and-down sweeps
They are usually represented by a very steep or rapid rise in pressure and a
rore prolonged decline (FIGURE 13)  The pressures attained m the balloons
dunng this type of activity may be cor.iderable pressure up to 100 cm. of
water has been recorded

These waves are defirutely propulsive  When present 1n the colon adjacent
to a colomic stoma matenal gushes out onto the surface and when obtained i
records of activity of the pelvic colen passage of gas or feces 1s almost alnays
assocated, Although the naves are propulsive they apparently are not truly
penstalic  They do not represent a ring of contraction which sneeps analward
over a number of segments of the large bowel for as Iranz Ingelfinger first
emphasized to us they occur simultaneously or practically so i both balloons
of qur tandem system (FIGURES 13 and 14) The naves do not start i the
cephalad balloon and pass to the caudad balleon  For all practical purposes
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radiologists ¥ % Their function seems to be one of muxing rather tha;
lng  They may ard absorption not only by digging into the contents
gt over butalso by raising intraluminal pressure

Type IIT waves (FICURE 11) are complex  They are composed of a change 1n
base lme pressure ot a change m tonus upon which are superimpo ed type I or
type Il waves or both  The component of the complex which w¢ meisyre and

n propel
and turn
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bowel over some distance  Holzknecht 77 who otiginally described the move

ments mentioned that the haustra disappeared when they occurred  Wehave
never seen a type IT wave associated with a type IV wave  Holzhnecht and
others who have confirmed his roentgenoscopic observations also noted that
transport of the contents out of the affected area occurred within a few seconds

They obsenved the component of the wave represented by the rapid upsweep
of pressure Tt lasts only a few seconds (FIGURES 12 13 and 14) Once the
bonel was emptied of opaque matenal they would not see the slow decline of
pressure which represents relaxation of the bowel (¥1GURES 12 and 13)

When these waves occur 1 rhy thmic sequence there 1s usually one wave
every three or four minutes Their maumal rate seems to be one every tno
minutes  Thus has been recorded quite regularly after admmstration of neo
stigmine™® Notice 1 FIGURE 14 the clocklibe precision with which these
waves occurred simultaneously in the balloons of 4 tandem system

General Patlerns of Wolthty wn Aormal Persons

‘The component parts of colomc motility have just been described  Now
an attempt must be made to reassemble them n their proper proportions and
patterns so that the true general or over all pattern of cofomic motiity may be
visuzlized It 15 one thing to dissect or dismantle the comples picture and
another to reconstitute 1t accurately ]  Our most quantitatn e data from normal
persons hive been obtamed in the pelvic color since 1t 15 the most accessible
portion of the colon 1n such persons.

In FIGURE 15 15 shown about one and one third hours of record from a normal
subject fasted overmght The first measurement we would make on suck a
record 15 the percentage of the period of observation during which activaty 1
present  Thus record shows actvity duning more than half of the time which
1s more than usual for normal persons fasted overmght Notice that periods
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they appear at the same time 1n both balloons  Thus they cannot represent o
progressive wave of contraction but rather the simultaneous contriction of the
bowel over a number of segments—at least as indicated by our tindem sy stems
over o distance of 12 to 14 cm and perhaps more  Wehave seen this wave only
once 1n tracings from normal persons and that was when the subicct defecated
Just after eating & meal

These waves we believe Tepresent mass mo ements described miny 3 ears age
by roentgenologists ! 2 Ve submit that they are not petistaltic 15 was onig
maily suggested, but that they mvofve the sumultaneous contra tion of the
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Ten such subjects were studied in the laboratory  Some estimate of the
over all prcture could be gatned by scannung the 10 records but 1 our ex
penence such estimates have usually been biased  Vie have therefore been
forced to measure accurately the waves seen in the tracings  The measure
ments have allowed the summanzation of yards and vards of tracings mto a
concise set of data comy g what 1s a rather 1 d and
confusing sequence of records into a clear and simple table
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of complete quiescence intervene between the active sessions

uth 13

The activaty

1n the tracing 1s composed predomnantly of the mnocent type IT mixing waves,
the haustral contractions sometimes in rhythmic two per mnute patt:m'
A few type I waves are evident but no type IIT or type I\ waves

‘TaBLE 1
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Ten such subjects were studied 1 the laboratory  Some estimate of the
over all picture could be guned by sewnmng the 10 records but 1 our ex
perience such estimates have usually been based  We have therefore been
forced to measure accurately the waves seen 1 the traangs  The measure
ments hwe allowed the summanzation of yards and vards of tracings nto a
conctse st of datq D g what 1s a rather compl!
confusing sequence of records into a clear and sumple table
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An example 1s presented 1n TABLE 1 It condenses the records from the 10
normal subjects Some activity was present wn the pelvic colon about one
third of the ime  Type I naves were present only about 1 per cent of the
time and type IIl waves about 2 per cent  Most of the activity was due to type
II waves and no type IV waves were seen  The rate of the typeI waves, when
thythmic was 13 per ymnute and that of the type II waves two per mmute
The duration and amphtude of the waves are also summarized

Stmilariires with Pallern an the Stomach

Does this pattern of activity resemble that seen anywhere else 1n the ali
mentary canal? Yes in normal persons there are some sumilanties between
the actuvity recorded from the pelvic colon and that seen in the antrum of the
stomach
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Furst balloans 10 the pehic colon or in the antrum of the stomach of normal
persons who hase fasted overmight record activty dunng ahout the same pro-
portion of the time 36* and 387 per cent respectively

Second i the antrum type T waves often oceur mn thy thmic sequence and
when type IT waves inter ene 1n such a sequence they usually appear in pre
cisely the position a tvpe T wave would have been expected ™ In ather words
the tvpe IL waves occur as ff m step with the rhy thm (Frever 16) A suntdar
sequence n the colon 1s Mlustrated m FIGCRE 14, a Jarge type 1f wase ocourring
exactly in step with ats smaller predecessors)

Third 1 the stomach, type IT waves are present 1 a thythmie sequence
qute often and then they disply their basie thy thm of 3 waves per minute
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or a tnenty second rhythm # They then have the appearance seen in IIGURE
18 Viathout the legend, could you differentiate FIGURE 18 from FIGURE 19?7
In FIGURE 19 rhythmic type II waves, occurring with clocklihe precision are
being recorded from the pelvic colon and the only difference mn the records
seems that the rate 1s 2 rather than 3 per minute

Tinally 1n the antrum, a period of activity may terminate with a burst of
rhy thmic type II waves superimposed on a nse of base line pressure—a type
III wave? (FIGURE 20) This may alse occur in the pelvic colon (FIGURE 21)

In these records type II waves from the two areas scem very sumfar In
the stomach, they are the hunger contractions 1n the colon the haustral con
tractions  In the stomach they are propulsne peristaltic rings sweeping for
varying distances over the antrum  In the colon they have lost their mobihity
and are more or less fixed Could this loss of propulsive action 1 the colon
be associated with the loss of external longitudinal muscle fibers and the as
sociated disruption of nerves?  Are not these waves really close relatives?

Alterations 1 the Patlern of Motihily 1n the Pelvc Colon
Caused by Ulceratne Cohts

Finally some of the changes that may occur in the pattern of colomc motility
with disease may be illustrated by summanzing the results obtaned 1n a study
of patients having ulceratne colitis 2

MOTILITY IN PELVIC COLON AND REGTUM

FASTING PATIENT WITH ULCERATIVE COLITIS
!
BALLOON IN PELVIG COLON ‘et neSs "FULLNESS
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Tane 2
Momury or e 1Evic Cotov

Fretof brat tmd g hhw swrep set

Type L Type 10 Type 1ML Type IV AlL types

10 normal subjects 11 363 23 0 366

10 r:\uenu having 29 98 0 81 190
ule

eratise cohitis.

Difference 18 265 23 [} 176
(p>09) |(R<0OD [(p<005){(p<005|(p<005)

First the general over all picture 15 illustrated in a tracing from a patient
m a very active phase of the disease (FIGURE 22) Notice mn the figure the
over all reduction 11 motility also that there are no really respectable type II
waves (the haustra are gone but there are a considerable number of type IV
wayes) feeble indeed but strong enough to force matenal analward

A summarization of the records obtaned mn 10 patients having the disease 1s
accomphshed n 74BLE 2 Overall activity was reduced It 1s down to 19
per cent of the time of observation  The inocent type 11 waves have been
cut to one fourth of their normal incidence and 1o their place the dangerous
propulsine type IV waves have emerged Tt may be concluded from these
motility records that patients who have chronic ulcerative colitss do not actually
have too much motihty but rather that the over all motility 1s decreased
In these patients the gears for regulating motility have not been properly set
The mixing and absorption inducing type II and III waves have been dras
tically reduced or have disappeared and n their place has emerged the mighty
mass movement the type IV wave  These patients do not need antispasmodic
drugs for they have already lost their tone wases nor do they need cholmergie
bloching agents or drugs which stop or decrease motithty  They have too Dittle
motility as 1t 15! The therapy needed for this type of patient would increase
the motility and at the same time coordinate the controllng mechamism, so
that 2 more normal proportion of mnocent type II and ITI mising and absorp
tion inducing waves will be present and the dangerous type IV waves will be
teduced 1n frequency to thewr proper muidence of three or four daily
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or a twenty second rhythm  They then have the appearance seen 1n FIGURE
18  Wathout the legend, could you differentiate FIGURE 18 from FIGURE 197
Tn FIGURE 19, rhythmic type II waves, occurnng with clocklihe precision are
being recorded from the pelvic colon, and the only difference n the records
scems that the rate 1s 2 rather than 3 per minute

T'inally, mn the antrum, a penod of actnity may terminate with 2 burst of
rthy thmic type 1I waves superimposed on a nse of base line pressure—a type
I wave (FIGURE 20) This may also occur in the pelvic colon (FIGURE 21)

1In these records type II waves from the two areas seem very sumlar  In
the stomach, they are the hunger contractions m the colon the haustral con
tractions In the stomach, they are propulsne penstaltic nngs sweeping for
varying distances over the antrum  In the colon, they have lost thetr mobility
and are more or less fixed Could this loss of propulsive action 1n the colon
be assoctated with the loss of external longitudinal muscle fibers and the as
sociated disruption of nerves? Are not these waves really close relatives?

Alterations 1u the Palterss of Motslity 1n the Pelric Colon
Caused by Ulceratue Colitis
Tinally some of the changes that may occur in the pattern of colonic motihty

with disease may be llustrated by summanzing the results obtamned mn a study
of patients having ulcerative colitts?
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study and 1t would be an excellent one  Our subjects alt had very regular
bowel habits  They scem to be able to train themseboes very well and sn fact
usually hase 2lready evacuated ther bowels before arrning at the labaratery
We have not done the stuch with the bowel bang stimulated by balloon or by
gring additional matert to the colon

Question  What about the spasmodic colons?

Doctor Copt The question 1> whether we have made a study and obtamed
records 10 patients with a spistie colon or a colon showing spasms We have
not done 5o
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Discussion of the Paper

QuEsTIov Were any steps taken to 2bolish the pain occurring with the moy e
ments of ulcerattve colitis?

Docror CopE No

Cramraan Aruy Is there any correlation of pain with type IV contractions?

Docror Cope The only correlation with pain that we have observed 15 1n
normal wdiiduals that 15 those with colon motor activity  When we gave

hine or prostig they compl of cramps associated with pro

nounced ncreases 1n activaty but we did not have balloons 1n place so we are
unable to state i precise terms just what type of actnity caused the cramp
We have had people with pronounced activity but they werc not suffering
from cramps I am mclined to feel that the concept of the occurrence of disco
ordination presented by others but not measured by us may account for the
cramp but we have no data on 1t

Docror INGELFINGER In obtaiing your pressure units did you ever mn
troduce any material or did you take the rectum just as 1t was?
Docor Cope We did not introduce any matenal That is a scparate
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study and it would be an excellent one  Our subjects all hac very regular
boselhabits  They scem to be able to trarn themselues very well and m fact
usually have alreads evacuated theis bowels before wrnving at the laboratony
We have not done the study with the bowel being strmulated by balloon or by
gnng addittenal maternal to the colan

Qeesmion  What about the spasmodic colons?

Docror Copr The question s whether we hne made a study and obtamned
records in pateents with 2 spastic colon or a colon showing spasms e have
ot done so



THE ACTION OF AUTON\OMIC DRUGS UPON THE
HUMAN COLON

By I'red Kern Jr Thomas P Almy, and Manin H Sleisenger

Department of Preents ¢ Medscine and Publsc Health School of Medicine Unt ersuty of Colorado
Demer " Colo. ond Depariment of Uedscine Cornell Uns ersly Medical Callge
@ Yor

Knowledge of the effect of autonom:c nervous system sumulation and auto
nomic drugs on the gastrointestinal tract of man 1s scanty  Most of the avail
able mnformation 1s mferred from conflicting data derived from tn 11/ro expen:
ments and from 2 vanety of expenmental procedures performed on many
different types of ammal preparations In general, the end organs observed
have been the small mtestine and stomach rarely the colon Further the
anatomical and functional organization of the colon of the commonly used
anmimals differs considerably from that of man s colon  When studying physt
ology and pharmacology 1n man one must be concerned not only with con
traction or relaxation of the mdividual muscle fiber, but also with the relation
ship of the parts to the behavior of the entire orgamism

These relationships are extremely important in attempting to understand
the motor actnvaty of the colon  Most evidence indicates that all such activity
of the colon 1s stmulated by the parasympathetic portion of the autonomic
nervous system  How then can one explain the varying patterns of muscular
actvity spontaneously occurnng in the colon of man® Patterns that are

pp Ty 1th 1 motihty gne nse to diarthea 1n one in
stance and to constipation mn the other!

Method of Study

Since the motihty of the sigmowd colop 15 thought to be pertinent to the
pathogenesis of dirrhea and constipation our study has been limited to 2
Jarge extent, to the ohservatian of this portion of the bowel A condom rubber
balloon about 15 cm long 15 tied to a remforced French 14 or 16 Levine tube
and threaded through a proctoscope into the sigmoid ~ The tube 1s then con
nected to a sensitive atr water svstem which 1s inflated to approumately the
same pressute each time  Changes in pressure are recorded on 3 slowly mov mng
drum  This method of recording sigmoid motility has previously been de
scribed 1n detail 2 Our subjects are erther normal volunteers patients with
functional bowel disorders or patients with unrelated discases They are
brought to the laboratory after 2 six to a 16 hour fast and about two or three
hours after a saline enema Al drugs have been administered only after a 30
to 60 minute control observation

In several hundred recordings of sigmord motility during one to three hour
control penods the pattern of the tracings has been a nearly continuous suc
cession of wregular and complex waves with mterruption of actnity seldom
Jonger than five minutes at a tune Type I and I contractions as described
by Templeton and Lawson® and Athinson Adler and Ivy! can easily be de
fined but type TIL contractions occur Jess frequently  These contractions of
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the distal co'on are not propulsne? ¢ In patients with chrome vleeratne
cohtis honarver a thifferent type of sigmord contraction calied type IV & 15
definstely assovsated with propulsine actiaty

Aeeh! Beta Metlylcholine and feetslcholine

The first cholinergic deug studied was acety! befa methylcholine chlnide or
methackehne eflortde™  This chohot ester hichs the ficotime or synapue
action of acetychohine haying only muscanme action Since 1 1s hy drofy zed
by chohnesterase more slomly than acetalcholine 3t w35 admumstered sub
cotaneously  The drug was gven 49 times to 24 subjects i amounts rangng
from2atotdmgm  Alhmjections wete preceded by the b podermic myection
of saline  After the methacholine was admumstered the blood pressure and
pulie were recorded every one or two manytes vntd they had regurned to con
trol Inels  Obsenations were made simultancously of other svstemic effects
such as flu bupg sweating salnation dyspnea and lactimation

Results 1In 20 of these 49 ¢ 7 smarhed 1 1k
abohtion of navelihe motthts m the s,,mard accompitued the usu,all) ab
senved systerme effects of the drug {F1CURF 1) In no mstance did metha
choline produce augmentation of sigmond motthty  In six experments  the
results were mepnclusne  In 23 expenments (here »as no change 18 sigmord
activity aftes methachohine

feetrieholine fas Leen infusion
1 times to 18 healthy solunteersubjects ¢ A sahne infuston was alnay s begun
durtng the contral penod and the acethycholine solusion contaming > or 10
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mgm per cc, was introduced by means of a three way stop cock  Each n
fusion of the drug lasted 10 to 15 minutes The rate of flow was increased
slowly and stepwise to the lmut of the patient s tolerance, where 1t was then
mamtained The patient’s tolerance was defined as the amount of drug per
minute, which caused persistent moderate respiratory distress (a sensation of
tightness 1n the chest and restricted respirations) If this amount were ex
ceeded the subject often had uncontrollable coughing or nausea In these
expeniments also blood pressure and pulse were recorded each mmute during
the infusion and the subjects were carefufly observed for salivation, sweating
lacrmation, flushing and respiratory distress Since each of the systemuc
effects was varable m degree from time to time durmg the mfusion no single
one was considered a reliable guide

Results  In 15 of the 21 experiments there was diminution or complete
abolition of waveltke contractions of the ssgmoid (FIGURE 2) This change
sigmord motility became apparent only when the rate of infusion was such that
there was continued respiratory distress marked flush of the face salrvation
and sweating  Abdomunal cramps or a desire to defecate or urinate wererarely
observed That this could be repeated in the same individual 1s shown m
rIGURE 3 In all experiments termuination of the infusion was followed by a
prompt return to the previous pattern of sigmoid motihty  All signs and
symptoms of acetylcholine effect disappeared withm one or two minutes In
these experiments the blood pressure fluctuated widely durmng the mfuston
There was a nise 1n blood pressure 1 almost all subjects followed by a fall
below the control level n 13 Often there was a fall 1n the diastolic pressure
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ouly with an merease 10 the pulse pressure  The amount of acetylcholine
required to produce these effects vaned from 20 to 120 mgm per munute with
an merage of 72 The effectne amount appeared to be independent of the
werht of the indnidual It should be emphasized that there was no effect
upon the colon untit marked systemuc effecss wese present

In four expeniments the acetylcholine had no detectable effect upon the
molibty tracng  In two experiments there was a defimte mcrease w activity
of the sigmowd  In these six evpeniments the systenuc sgns of an effectne
wlsion were no different than n the others

Commen?  Ttisapparent from these studies that mmost normat ndunaduals
acetylcholme causes a mathed decrease m the warvehle contrartions of the
sigmoid colon It 1s possible that this may be effected by exther of the two
modes of action of acetyichohne Tt may be a duect effect ypon the smooth
muscle of the colon or st may reflect the nicotime action of acety Ichaline that
15, the result of L of syropath gangha luding the adrenal
medallz, with the refease of epueph There 15 considerable evidence to
mdicate that this 1s the result of the direct muscle effect  Turst the effect on
sigmord mothty atway s eccurred at a tune nhen there was ample evidence of
stmulation of end organs {sweat glands and salsary glands) which resposd
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mgm per c¢, was mtroduced by means of a three way stop cock Fach m
fusion of the drug lasted 10 to 1> minutes The rate of flow was increased
slownly and stepwise to the hrmt of the patient s tolerance where 1t was then
maintained The patient s tolerance was defined as the amount of drug per
minute which caused persistent moderate respiratory distress (a sensation of
tightness 1 the chest and restncted respwations) If this amount were ex
ceeded, the subject often had uncontrollable coughing or nausea In these
experiments also, blood pressure and pulse were recorded each minute during
the mnfusion and the subjects were carefully observed for sahvation sweating,
lacnimation, flushing and respiratory distress Since each of the svstemic
effects nas variable 1n degree from time to time during the infusion no single
one was considered a reliable guide

Results In 15 of the 21 experiments there was diminution or complete
abolition of wavelike contractions of the sigmoid (FIure 2)  Thus change 1n
sigmoid motility became apparent only when the rate of infusion was such that
there was continued respiratory distress marked flush of the face salivation
and sweating  Abdomunal cramps or a desire ta defecate or urinate were rarely
observed That this could be repeated 1n the same mmdnidunal 1s shown 1
FIGURE 3 In all experiments termination of the infusion was followed by a
prompt return to the previous pattern of sigmoid motahity Al signs and
sy mptoms of acetvlcholine effect disappeared within one or two mmutes In
these expeniments the blood pressure fluctuated widely during the infusion
There was a nse n blood pressure i almost all subjects followed by a fall
below the control level 1n 13 Often there was a fall n the diastolic pressure
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espenments the edmuustration of these agents an the usual manner was fol
lawed by vigorous cuntracton of the cocum and the ascending colon, while the
sigmoid and descending colon widened and <hortened (FIGURE 6)

O her Cliolinesgre Drugs

Lrecholine ® 1 choline ester which 1s not hyvdrolyzed by cholinesterase has
prolonged effects after subcutaneous admnistration  Twenty subjects were
gnen 23 to 50 mam of this agent wnh a resultng increase i amphtude of
sizmord contractions usually persising from 1> 10 30 minutes {rictre 7)
The usual systemyc effects of cholinergic stimulation are fess marked with ure
choline than with acetylcholine or methacholine

Cardaminoyichofine or dors!®1s a potent parasy mpathomumetic agent which
1s not hydroh zed by chohnesteras= and has a potent micotimie action  Cnen
subcutaneoush to three subjects 0 2> mgm of this drug produced an augmen
taton of sigmox] motthits strmlar to that produced by urechobine i two of
them

P has been ad q sub h to fory subjeits
It the thirteen experuments 1t which ane mom orlcss wasused therewassh,ht
effect upon sigmoid motthity ta three  In the other experiments the amount
of drug varied between 15> and 30 mgm  affectin,, sizmod contractions i 21
out of 2¢ subjects There was a shight to moderate ncrease m amplitude of
contractions (ertre 8) lasting from 12 te 2> minutes  There was no pro-
pulsive actnaty  In tandem balloon tracings with both balloons m the sig
moid the contractions occurred simullaneousty o type IV waves were
woted  Nausea and vomtling occurred frequently with the larger amounts
of phy sostigmune cften requiting atroprne or banthune for relief
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only to cholmergic mfluences  Vasodilatation and bronchospasm are also the
result of cholinergic simulation  Second 1t 1s well established that metha

cholne, which has an effect similar toacetyl choline onsigmord motility, doesnot
possess nicotinic action but only direct muscanc effect  Third, st has Jong
been known that atropine blochs only the muscarinic or smooth muscle stimu

lating action of acetylcholne or methacholine It does not imhibit the nicotinie
effect If the effect of methacholine were direct on the muscle 1t should there

fore be blocked by atropine

In six subjects 1n whom methacholine produced abolition of sigmoid con
tractions the methacholine was followed by the itravenous adminstration of
06 to 10 mgm of atropine sulphate This caused only a bnef interruption
of contractions  When the previous pattem had returned, the same or a larger
amount of methacholine was agan d, and 1ts effect upon sigmord
motility was bloched 1 each instance (FIGure 4)

What 1s the effect of acetyIcholine or methacholine on other portions of the
colon? In a patient with a transwverse colostomy simultaneous motility trac
1ngs were obtamed from the cecum and the sigmord colon (¢IGURE 5)  When
5 mgm of hacholire were ad 3 subs there was a pro
nounced augmentation of cecal actrvity and cessation of motility of the sigmord
These observations were extended by studying fluctoscapically the effects of
methacholine and of acetylcholine upon the barium filled colon In 7 of 11
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selectine augmentation of the exntng pattern of sigmod contractions  This
may be due to slow absorption of the subcutancously myected drug

The st mod response to methacholine and acets icholine reflects yet another
mechanism 1t has been repeatedly observed i man and anumals that dunng
mass penstalsis which s the onh hnown propubi e actnity of the colon the
pravuntt colon contracts and empties tself nto the distal which shortens and
becomes a receptine semurigidd tabe  Dunng this process cucuter muscle
contractions are absent 1n the stigmard It appears from these experiments
that the myection of acets Ichaline ot methachaline shimulates colomc behaviar
simifat 1o mass movement which s fesponsible for normal propulsion  These
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Commen! It 1s thus clear that the effect of phy sostigmine urecholine and
dory] upon the sigmord 1s the converse of the effect of acetylcholine and methg
choline It appears at first glance that these obsersations are contradictory
but 1f one evamnes what 1s hnown of the behavior of the colon g tentattye
evplanation can be suggested It 1s well established that the great majonty
of contractions of the colon are not propulsive they are simply segmenting
arcular contractions  The effect of physostigmine was therefore intiapated
as the only proven action of this drug1s the temporary 1nactnation of cholines
terase thereby allowing each indnidual neural impulse to the colon to be more
effectne Itis therefore reasonable that the administration of these moderate
amounts of physostigmmne should permit each circular muscle contraction o
become more forceful Doryl and urecholine had a similar effect n the sig
moid but through 1 different mechamism  They appeared to pro luce a nop



hern et ol The Action of Autonomse Drugs 343

selectiye augracntation of the existing pattern of sigmoid contractions  This
may be due to slow absorption of the subcutaneousty mngected drug

The sigmord re ponse 1o methacholine and acety Icholine reflects y et another
mechamsim It has been vepeatedly obsers¢d m man and animals that duning
mass penstalsis which s the only hnown propulsive actiaty of the colon the
provimal colon contracls and empuies stsef into the distal which shortens and
becomes a receptne semuingid tube  Dunng thia process crcular muscle
contractions are absent i the sigmoid It appears from these experiments
that the )ection of areyyithohine of methacholine stimulates colonie behavior
similar to mass movement which is responsible for normal propulsion These
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Commen! It1s thus clear that the effect of phy sostigmine urecholine and
dory ] upon the sigmord 15 the converse of the effect of acetylcholine and metha
choline It appears at first glance that these observations 1re contradictory
but 1f one examines what 1s known of the behavior of the (ol m a tentatne
explanation can be suggested It 1s well established that the Lreat majornty
of contractions of the colon are not propulsive they are simply ¢smenting
circular contractions  The effect of physostigmine was therefore wtiupaled
as the only proven action of this drug 1s the temporary mactiy ation of cholines
terase thereby allowing each indrvidual neural impulse to the coln to he more
effectine  Itis therefore reasonable that the admimistration of thes moder i1
amounts of physostigmme should permut each circular muscle conlriction to
become more forceful Dorvl and urecholne had a simlar ¢ffict (n the st
moid but through a different mechanism  They appeared to produce a nop
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selectve angmentation of the exssting pattern of ugmord contractions  This
may be due 10 slow absorption of the subcutaneously injected drug

The sigmod response to methachohine and acetyIcholine reflects yct wnother
mechamsm, It has been repeatedly observed sn man and ammals that dunng
mass peristalsts whch 15 the only known propulsive actiity of the colon the
provimnl colon contracts and empties itself mio the distal which shortens and
becomes a receptne sermmgd tube  Duning this process  crcular muscle
roptractions are aY sent in the sigmod Tt appears from these experiments
that the injection of acetylchohne or methacholine sumulates colomc behavior
similar to mass movement which 15 tesponsible for normal propulsion  These
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drugs overwhelm the usual rhy thmic circular muscle contractions of the sig
moid  They reproduce the pattern of contractions of the colon which occur
spontaneously duning defecation during mass penstalsis and during functiona!
diarrhea 7

It 1s perhaps sigmificant that this pattern of response occurs only with the
drugs that are readily destroved by cholinesterase and which have to be given
i large amounts to produce a powerful but short lived effect The other
agents physostigmine urecholine and dorvi are not destroyed by cholines
terase and therefore must be admmistered 1n smaller effective amounts because
of therr sustamed action Were 1t possible to admimster them with safety
m amounts large enough to cause parasympathomimetic responses equal in
mtensity to those produced by acetylcholine and methacholine 1t 1s beheved
that they would produce similar changes in the pattern of sigmord motihty
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Duscussion of the Paper

Docror Koette Doctor hern I do not think that the possibihty that
acetylcholne or methyIcholne might be acting by the nicotinic acid mecha
musm has been fully explored Have you made any studies with hexametho
mum to see how that would affect all the responses and to provide the basis of
differentiation of acetylcholine and methy Icholine with the enteramme»

Docror Rrrv No we have not

Docror Wittian J GrAcE (Comell Unuersity Medical College ey York
A 1) Have you ever seen an Increase in the base line or frequency of ¢op
tractions following methyIcholine?

Docror kery No  We have observed no such increase duning 49 expen

ments
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‘The visualization of the colon
ora} method or by metns of a banum enema

Oral method  After dnnhing the banum muxture (four ounces of banum
sulphate and four ounces of water or normal saline by volume) films are taken
atmtennalsof 3 6 24 and 48 hours  This method 15 one which we rarely use
because of the following disadsantages first the colon 1s not filled completely
hence there are areas of nonvisuahzation Second the contents of the colon
cannot be displaced by palpation and the mucosa s not delineated A neo-
plasm can Le eastly overloohed Tlurd the transit time of the barum mix
ture cannot be Judged accurately because 1t depends on the vehicle used to
suspend the barum sulphate Vemntraub and Williams* gave a banum and
water nuxture to 10 patients who had no organic lesion of the gastrointesttnal
tract and found that 1n 22 per cent the head of the column reached the cecum
in one hour In a similar group of 114 patients who recenved a banum and
1sotonic saline mixture the head of the column reached the cecum 1n one hour
54 percent  Itisapparent that the normal saline mixture advances through
the small intestines almost two and one half times faster than the banum and
water suspension

The rate of advance of the barium column 1s also dependent on the state of
hydration of the indisidual  If dehydration 1s present the barum collects 1n
discrete masses 1n both the small and Jarge bowel and the transit time willbe
prolonged as much as 72 hours with the added danger of a fecal impaction

The barsum enema  Although this method of examining the colon 1s not
entirely 1deal nevertheless 1t has many ad ges over the oral p
With 1its use 2 high degree of accuracy has been achieved 1n the dugnos:s of
tumors and wnflammatory lesions of the colon During the fluoroscopic ob
servation, pressute can be appled to delineate the mucosa and to elicit tender
ness  In addition the 1leocecal valve the terminal portion of the ileum and
the appendix can be studied with thoroughness  In estimating the functional
behavior of the colon one should heep in mind that the patient has taken a
cathartic and has recened enemata so that there may be varying degrees of

bility and of the mucus b Women and children

tolerate the procedure better than the male adult The colon 1n the latter
may be so sensitne that the examnation cannot be completed even though
there 13 no clinical evidence of organuc or functional disease

Anatomsy  The normal colon 1s widest at the cecum and dumimshes in cabber
caudally the narrowest portion being the sigmoid and then 1t widens agan
at the rectum  There are three bapds of smooth muscle which run longitudi
nally along the surface of the colon  They are spaced at equal distance apart
and the tonic contractions of these bands produce the haustrations or saccu
lations of the resting colon  These sacculations are largest in the cecum and

345

can be accomplished by the




344 Annals New York Academy of Sciences

drugs overwhelm the usual rhythmic arcular muscle contractions of the sig
mord  They reproduce the pattern of contractions of the colon which occur
spontaneoushy durmg defecation during mass penstalsis and during functional
diarrhea *

Tt 1s perhaps sigmificant that this pattern of response occurs only with the
drugs that are readily destroyed by cholinesterase and which have to be given
1n large amounts to produce a powerful but short lined effect The other
agents physostigmme urecholine, and dory! are not destroyed by cholines
terase and therefore must be admimstered i smaller effectiye amounts because
of their sustamed action  Vere 1t possible to admmster them with safety
n amounts Jarge enough to cause parasympathommmetic responses equal m
mtensity to those produced by acetylcholne and methacholine 1t 1s beleved
that they would produce similar changes i the pattera of siymoid motility
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Discussion of the Paper

Docror hoerLte Doctor hern I do pot think that the possibility that
acetylcholine or methy Icholine might be acting by the nicotinic acid mecha
msm has been fully explored Have you made any studies with hexametha
muum to see how that would affect all the responses and to provide the basis of
Aifferentiation of acetylcholine and methylcholine with the enteramine?

Docror krry No we have not

Doctor WiLLiam J GRrACE (Cornell Umt ersity Medical College Vew 1otk
A 1) Have you ever seun an mcrease 1n the base ine or frequency of con
tractions following methy Icholine?

Docror kerN No  We have observed no such increase dunng 49 expen

ments
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Normally 1t 15 fary constant 1n position hugging the left diaphragmatic
cupola  Its descent toward the thac crest 1s an index of ptosis  The nght
colon 15 50 vanable m position that enly gro s diplacement downmard 55 of
1importance

There are numerous congental anomalies 1n the position of the vanous seg
ments of the colon  Asa rule they do not produce any symptoms  Owing to
the fatture of the cecum to rotate or descend, 1t may he beneath the hver or in
the left lower quadrant The patient should be nformed of this situation
because without this knowledge an attack of acute appendiatis would be
very difficult to diagno e

Occasionally the mesentery of the cecum or stgmord which normally 1s very
short may be abnormalhy lengthened 1nd may be resy le for a volvulus
of the segments resulting in acute or chromc wtermittent obstruction

To study the functional behavior of the colon continuous fluoroscopic ob
servation 1s essential  The barium 15 introduced slowly and at mumimal pres
sure  The rectum 1s cilated very gradually There may be considerable
delay at the rectosigmord junction because of spasm or because of a sharp
angulation at this pomt The sigmoud ts the most sensitive and the most
1ntable part of the bowel and toalesser degree of the descendingcolon  There
1salso a delay at the splenic and hepatic flexutes  The flow 15 helped by turn
ng the patient from side to side so that the gravity 1s favorable

Spasm of the si;moid 1s encountered 1n most of the functional disorders of
the colon such as chronic constipation chronic spastic colitis and mucous
colitis It s also present in the inflimmatory lestons such as diverticuhitss and
ulceratine colitides The descending colon m1y be mvohed n all of the
abnormalities mentioned above

Normally the right colon show httle evidence of wntability and no actnaty
can be ehicited 1n <pite of vigorous massage  In the presence of inflimmation
however the cecum will appear spastic and wntable and at times the con
tractions will be deep and vigorous resulting in filling and emptying of the
cecurn at ntervals—the so-called systole and diastole of the cecum The
lestons most common In this area are 1eocecal tuberculoss amebiasis regional
cohtis and appendical abscess

Chrontc constspation  The textbooks speak ef the atonic and spastic types
In our experience 1t 1s rare to see an atomc colon and many of these are not
responsible for any abnormal function of the bowel  The spastic colon 15 by
far the most prevalent type and the spasm 1 usually noted in the sigmoid and
descending colon  Sudden change in bowel function 15 often noted in patients
in the fifth sixth and seventh decades who have developed diverticuhitss of the
sigmoid colon

There are many patients however whose mam complunt 1s chromc con
stpation not relieved by all the numerous advertised remedies who show
radiographically a normal colon This calls to mind my evperience with 1
friend a physician ahout 45 years of age  Duning hus stay m the Army 1n the
last war he would have an evacuation once m s to 10 days FHe was sery
active mentally and physically and never had any complamt  As far back
as he can remember he rarcly had a bowel movement more than twice a weel,
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ascending colon, most regularly formed in the transverse colon where thev
may be literally geometrical, and gradually disappear as the sigmoid 1s reached
In our expenience, the haustrations are usually absent i the descending and
sigmoid portions of the normal colon

Morements of the colon

(1) Haustral churmng  This consists of slow alterations m the degree of the
haustrations  These moyvements are too slow to be detected fluoroscopically
but can be seen 1n senal radiographs  In regard to this pomt, Grace, Wolf
and Wolffi made the following nterestin, observation when studying the ex
posed human colon  The most frequent movement obsenved was a localized
arcular constriction usually involving less than 2> mm of the exposed segment
of colon occurring most often near the cecum but also iy olving other areas
The constriction began slowly, reached 1ts peak m 30 seconds and gradually
disappeared over a penod of 60 seconds  Thus type of constriction was often
deep enough to drde the exposed bowel into two parts It seems Likely that
these 1solated circular contractions are mamifisted on X rays as haustrations ’
The sacculations retamn the fecal matenal for the purpose of dehydration In
certain nflammatory diseases of the colon such as tuberculous coliis and
nonspectfic ulcerative colitis the haustrations are wregular 1n size contour,
and distnibutton or they may be completely absent

(2) Mass mo ement ‘The sequence of events 1s as follows the haustral
contractions over a considerable segment of the transverse colon disappear
The barium shadow has a ribbonlike appearance This change occurs 1n two
to three seconds At the same time a constriction 15 noted 1n the proxunal
portion of the transverse colon proximal to the fecal mass Barclay’ has stressed
the importance of this constriction which he terms the point d appw  (ful
crum) and 1s of the opimon that on 1ts competency depends the syccessful
transference of the fecal mass along the colon  This constriction really marks
the starting pownt of the strong penstaltic wave which sweeps the colontc
contents toward the rectum  The whole process 1 over 1n ten to tw enty sec
onds The mass movement may be arrested for a few moments in the sigmoid
and then continued until the fecal mass 1s in the rectum A few seconds after
the reflex 1s completed the haustral contractions reappear and as Bardlay so
aptly words1t  The general picture of still hfe 1 restored  The mass move
ment was first described radiographically by Holzknecht i 1909 also by
Cole* 1n 1934 Mass movements are frequently obsenved ﬂuu!oscoplml])
during the admmstration of a banium enema  They van start 1n any portion
of the colon but evidence of distress 15 noted onlv when the mass reaches the
Slg’;'n[zdlength of the colon vares considerably 1n normal mndividuals  Redup

dant loops are commonly seen in the sigmoid and at the flexures  There 5
no correlation as a rule between a long redundant colon and constipation
The posttion of the colon also vanes greatly i normal mdniduals A low

tyon of the viscera 1s normal n mndriduals of hyposthenic habieus The
Eos‘sw erse colon 15 often 1n the form of a dependent loop dipping into the pelvis
'I[‘li: posttion of the splenic flexure 15 the best gauge for judging coloptosis
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QuesTiov Iwas interested in what Doctor Weintraub suid about the relatve
absence of haustrations 1n the sigmord Ve all know that to be true  Most
of the studies on sigmoid motility of many of them have been made in the
pehic colon where considerable type I activaty has been demonstrated  Such
activity 15 supposed to be the cause of the haustral appearance and yet occurs
where radiwlogically there appears to be the least haustration  Is there any
possible explanation for that?

Docror Cope I think the pomnt s well taken i our experience but 1t 18
not enough to submit to mathematscal exanmnation  The type 11 contractions
are much more plentiful  They are 1 the upper regions of the colon  Of type
1T we only have an average total actvaty of 36 per cent 1n the pelvic colon
In the hugher regions of the bowel we notice a higher total activity percentage
when present I have not observed enough normal bowels that had a co-
lostomy 1 those regions to present any really mathematical summary of the
data but they gne the impression that there 1s more actnvity and that the
amplitude of haustral or type II contractions 1s much greater as for example
m the transverse colon That fits perfectly with the radiological evidence
‘Those 1 the lower end of the colon apparently are relatively feeble Their
average height 15 only 10 em of water and they would not show up very well
radiographrcally

Doctor \WEINTRAUB Many physicians are surprised when they ee how
smooth the descending sigmoxd colon 18 and jump to the conclusion that this
15 an early ulcerative cobitis  They have to be convinced that it 1s the normal
and not the abnormal condition

Cramoian Avn Could Tash a corollary to this question?  Are haustrations
endences of actmity or not? I have startled our siudents from time 1o time
by aslang them to remember that the colon they found m the cadaver was
haustrated  Is the colon just too long for itself or does haustration represent
uncoordinated circular muscle contraction?

Docror QUIGLEY It could be attributed fo the fact that the colon wn normal
length 1s shorter than would be the case 1f 1t were an entirely smooth tube
If the colon were contracted at all 1t would be forced to form sacculations

Docror Cope The haustra appirently have all the appearance of bemng
active contractions  Doctor Quigley mentioned that they can be caused by
the shortening of the strings of the sac so that sacculations are produced and
T agree that that 1s one of the effects It looks as if that may be mvolved i
the type II contractions but 1t 15 hard to conceve of a really good annular
nng being a fold of mucosa  With that viewpomnt I am mn complete agreement
and_having watched one large bowel through the skin 1t Jooked to me very
much ithe contractions It was also mentioned that the contractions scen
by Doctor Wolf and hus associates on the exposed colon appeared Lke a ring
of contractions In a previous paper 1t was said that this was a haustral
contraction and I agree with that I don t think they are only the pullng of
the sac stoings

349
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He never had taken a cathartic  He probably was fortunate that his father
was a doctor and thereby profited from the neglect so prevalent in doctor’s
famibes Two years ago he entered the hospital for a minor operation I
persuaded him for the sake of scientific curiostty to have a barum enema
Much to our surpnse Ins colon was normal in every respect Al of which re
munds me of a definition of chromc constipation by an author whose name T
cannot recall “It 1s the colome festation of a psych !
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just 2 matter of gettmg out the hypertrophied portion so probably the same
atutude depends on presence that oniginally did not depend on other con
stituents of the tissues ~ As far as the Jevels are concerned under normal or
pathological conditions I am not aware of any correlations other than just
this mmor one but pharmacologically one can quite well correlate actinty
with nonspeafic cholinesterase actwity that 1s 2s we inlubit nonspeafic
cholmesterase with contristing ganglia we see a defimte mcrease m trans
mussion which could be by acetylcholine or other choline ester and when you
mhibit speaific cholnesterase pharmacologically 1t 1s still more prominent

CistraaN Arany In the blood or tissue?

Docror Rortie In the tissue I don t know of any relationship between
the blood cholmesterase and physiological actinity as such

Docror InceLrrnger I should like to ask Doctor Roelle of he means that
the bactenal action would not produce any imitant substances to motihty or
that bactenal action would not produce agents that he recogmzed in human
pharmacology ?

Docror RoeLte The big question 1s the one that Doctor Quigley dwelt on
te whether enough of those things will be absorbed to produce local changes
1n motihity

Docror IncrLrinGER It has often been said in the Diterature that fatty
aads are direct stimulants of colonic mouhty Do you have any feeling on
that statement?

Docror hortir It takes extremely high concentrations of them in order to
show it Agamm I dont hnow of any speaific evidence that those that are
produced by the bacteral flora of the colon would actually bang that about
It was an mteresting point to bring out

Doctor INCELFINGER Are no bactenal substances at any level influential
1n producing 1t?

Doctor horiir In the concentrations m which they are produced mn the
bowel 1 doubt 1t very much but one cannot be over-dogmatic because I know
of no speaiic evidence either for or agamst

Doctor Copr In extension of that point Doctor Ingelfinger while the
concentration under certam disense states might remamn the same the ability of
the materials to be absorbed might be very greatly altered  One of the things
we know practicallv all about (there 15 2 host of them 1n gastromtestinal phys:
ologv) 15 change of rates of absorption that occurs with alteration of mucous
membranes

CuatrMAN ALdy  While we are on the subject I thought vou would all be
mterested to hear of some findings which Doctor H A Gordon has had with
germ free ammals at Notre Dame Unnersity

Doctor H A GorooN There 15 at Notre Dame a group of seven i
vestigators mncluding myself who are interested in the effects of the presence

of bactena that are most common 1n Life compared with their absence Among
these nvestigators are Renner Weeks Trier Ining and a few others I am
Just a link 1n this chain

Our rats are classified as germ free Lactobacillus contamnated and normal
conventional amimal By germ free we mean anammal which was born and
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QuesTion In my experience, using the balloon technique, when we have the
balloon esther in the stomach or colon we notice that when we firststart we have
a certain amount of pressure in theballoon ertherwaterorair, which stimulates a
certain amount of actnity and subsides while the stomach and colon adjust
themselses to certain amounts of pressure  For each subject, however there
1s an optimum pressure which heeps motiity going ~ With the varymg degrees
of pressure we cannot confirm that the colon 1s mactive most of the ime I
am wondering 1f Doctor Code uses a fived pressure 1n all the patients and has
not reached the pomt where there 15 a sufficient amount of stimulation to
gne activity continually  Each subject adjusts himself to the amount of the
pressure m the balloon ~ There 1s always activity of the colon and the stomach

Docror Cope I think the answer 15 contaned i what Doctor Quigley has
pomted out and which we have confirmed that if one pressurizes the balloon
system 1t wall stimulate activity ~ The pressure that we have attempted to use
15 less than 15 cm of water  In filling the balloons or 1n letting water trickle
mto them a httle reservorr 1s always held at 15 cm above where we think the
balloon 15 and then we allow some minutes for that to tnckle m~ We try to
fool the bowel just as they used to fool the thyroid Ve try to sneak water
mto the balloon without disturbing the bowel and simultaneous records are
taken with the pressure pickup with the balloon filled or empty without altermg
the pattern m the pickup unit  The latter 15 so small because 1t 15 specifically
designed for testing the motility that 1t would not alter our evperiments  For
other reasons than the balloon expeniment I agree that a level can be found
at which the activity would be more or less continuous It giwves entirely dif
ferent data from the types of tests mentioned by the mquirer

Cramman Ay Doctor hern does that explamn the continuous actryvities
m your tracings showing difference 1n pressure?

Docror hErn I do not behieve so e have studied sigmoid motthty at
various pressures ranging the pressure in the balloon from 3 to 4 cm of water
to 20 to 25 cm of water and there was absolutely no difference 1n the tracings
At the higher levels of pressure the base hine of the tracing would subside over
a pertod of 15 to 30 munutes to 6 or 8 cm of water pressure and from then on
the tracing would have exactly the same pattern that 1t had had at lower

evels
! Docror GRack Using the same level of pressure in the gut water recording
apparatus and by vanous techniques for maneuvering the mood and feeling
state of the patient 1t can be seen that both increase in mouhity can take place
and decrease and total cessation of motility occur under some crcumstances
1 do not think 1t can be sad that the balloon atself 1s invariably associated with
motility functions of the gut

Docror SiesiNGER Doctor Roelle do you have any evidence on the re
lationship between function in the 1leum or colon 1 amimals and human beings
1solated or 17 wizo and on the levels of specific and nonspecific cholnesterase
" S‘:cg‘;s RoELLE Some studies that we have done on megacolon which i)
be published shortly 1. Gastroenlerology dsh}zlm dxﬂere};nces 1n speatfic and non
speaific cholmesterase 1 the spastic and hypertrophied portion  That was
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that there are other causes which probably affect the size of the cecum n this
mterpretation  There are at least two vanables One 1s the diet or the
dietetic history and the other 15 the bacterological status  If one of them
acts alone the discrepincy 1s not as spectacular as it 1s 1f both act together

‘There 15 one more item I should Iike to mention  If you tahe several ammals
from a whole group of germ free ammals and contaminate them with a bac
terum then these latter ammals compared with the ones which stay germ free
will reduce their ceca verv rapidly within a matter of weeks  The invasion
of bacteria scems to affect the size of the cecum considerably ~ Another very
important pomnt 1s with regard to the bactenia used to contaminate the ammals
Tl we contaunate the amals with [ aclobactllt we find a reduction w the size
of the cecum  If we use Staphylococc: for instance then the cecum will stay
as large as 1t was onginally  These are acudental observations and were
not made as svstematic work  The pomnt T wish to make however is that
when we talk about a bacteral effect we do not like to generalize and say  the
bacteriz  but believe we hasve to say speaifically what bacteria

Docror INCELFINGER V\as there any gas in the ceca?

Docror Gorvov There was gas present chuefly at or before weaning time
Baby rats cannot burp apparently and therefore n the first generation of
hand fed apimals we regularly find gas in the cecum  In the other categones
we do not find 1t

Docror INGELFINGER The germ free type category?

Docror Gorbon We do find 1t there up to weanmng when hand fed Ve
think there 15 a certam degree of airophagia with the methods we use

Docror M L TAINTER (Sterling T4 tnthrop Research Instutute Rensselaer
A 1) IfindIam confused as a result of some of the presentations Doctor
Code and several of the others I think emphasized the fact that the penstaltic
waves they percened are nonprogressne nonpenstaltic whereas Doctor
Qugley showed very beautfully that they were defimutely progressne Is
this due to the technique of measurements type of evpersmental ammal ma
tenal studied or did I misunderstand the various speakers?

Docror Quictey There certamly 1s a progressive type of activity which
moves from one portion of the colen to the other It can move upstream or down
It does not occur very frequently and the evidence that we have available
sndicates that under normal conditions 1t probably occurs only 2 few times
aday Itis quite possible to make an mvestigation for a long period of time
and see no ndication of this type of motility

Docror CopE Doctor Tamter m those old observations of Templeton and
Harrison which Doctor Quigley indicated with the shiding waves comng down
the activity was a whole complex There were type IT and type III waves
superimposed on this complex and they showed that that was transmutted
Tt was this sort of pattern rather irregular he traced through the bowel That
15 not a permstaltic wave it 1s made up of haustrals and tone changes and 1s a
propulsive mass movement The only question I raise about 1t 1s that if
you have two segments of bowel wath balloons or pressure recorders in them
do they occur so that the head one the prouimal occurs first and then the
distal one or with proper are they 1 The 4
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rassed 1 a stenle environment and fed stenhzed diets  All bactenological
cnteria show that living contammants m this ammal are negative  This 1s
our prerequisite  “Laclobacillus contaminated ’ 1s essentially the same except
that, at birth, the germ free amimal has been contaminated with a human
stramn of Laclobacillus from the mouth which spreads 1n this bacteriological
vacuum, as we hke to call 1t and where 1t will stay indefinitely Our normal
conventional * ammal 1s the normal animal
We generally like to work by generations as follows the first generation 1s a
cesarean born ammal from a comventional mother The operation 1s per
formed under sterle conditions and the babies picked up and reared 1n germ
free units, as we call them However owing to the fact that we cannot collect
sufficient normal rats milk, we feed them on artificial sterthized formulae
The formulae are not comparable to the normal rat’s mlk and compared with
the normal ammal we never get as good growth as we do with the normal
mother s feeding
The first generation, therefore, 1s cesarean born from a normal cony entronal
mother and hand fed on artifiaal formulae for two to six weeks The second
generation 1s born from germ free dams and fed on mother’s nulk ~ We regard
this difference asvery important  The first generation, we think will show the
combned effect of an abnormal dietetic history prior to weaning and an ab
normal bacteriological status It 1s this phase of life which 1s chiefly affected
The later two groups will be free from the abnormal dietetic history and will
show the effects of the abnormal bacteriological status only
The results that I should hke to present to you onginate from rats of mixed
sexes, weighing from 150 to 200 grams ~ Both the germ free and the Lacfobacillus
ted groups were posed of healthy rats  From the clinical stand
pont, they offer all cnitena of health that s, they have a normal weight and
growth curve and mn addition reach their sexual matunty at the same time as
the conventional anmmals Some of these rats have a relatively huge cecum
so that when we establish the growth curve of the ammal we have to deduct
the weight of the cecal contents
When I speak of the relative size of the cecum I must apologize for not
having the exact data with me  These are relative figures which really repre
sent mmtmum differences  If I could substantiate these conditions with
absolute data the differences would be even greater  We perform a comparison
of the size of the cecum which 3s really the weight of the cecum wal] plus the
cecum contents per hundred grams weight of the anmal
The results are quite clear cut  The germ free amimal compared with the
conventional amimal has a tremendous enlarged cecum It 15 tenfold some
times twentyfold or even more However 1n the first generation only we
have the combmed effect which we mentioned m regard to the Lactobacailys con
tammnated amimal  Then 1t seems. the presence of bacteria reduces the size of
the cecum or cecum contents If we take a germ free animal through succes
sive generations, then we shall find a smaller cecum than 1n the first gener
ation It will never reach the size of the normal cecum
Finally 1n the Lactobacillus contamined cecum we have a value between the
normal conventronal antmal and the germ free one It seems tous therefore
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Introduction  Inrecent vears signal advances have been made in the under
standmg of the psychophvswologic aspects of colomc functton 3 # The
determmants of disturbances i function of this organ however have remamed
somewhat more ob cure Although immediately precmtating factors or

trigger mechamsms  of an emotional nature have been convinaingly demon

strated® 3 ¥ 0 for a vanety of symptomatic pictures the etiologic basts for
the im olvement of the colon as the particular representati e of the participating
organ system 1s still unclear  In an attempt to come to grips with this and
similar problems dynamic psychiatry paralleling the approach of embryology
has postulated from climcal observations a genetic  etiological frameworh

within which the expeniences of the early years of life are felt to mnfluence later
psy chophysialogic function lumited only by the gemic 7 potentialties and
biological equipment of the orgam m  The direct study of childhood expen

ence thus has pertinence for an inquiry into the causality of colomic disorder

‘The present 1 estigation was designed 1o explore within the range of current
Lnowledge the degree of influence as well as the nature of operation of certam
vanables m childhood experience as they bear indtvidually er in combmation
upon later functioning of the colon

Review of the literature  Through the centunes begmnming with Anstotle
cluld rearing practices have recenved much attention from philosophers and
educators More recenthy discussion of such practices has been pre-empted
by chuld psvchiatrists psychologists pediatricians anthropologists and other
professional personnel ¢ 7 # © 3 46 T 8 accompamed by violent agitations
from time to ime mn the movement of the pendulum of opmion  During the
past fifty years increasing weight has been given to the effect of environmental
wfluences 1n infancy and early childhood upon later patterns of behavior and
psychophysiologic function  Freud s studies underhning the genetic or his
torical factors tn personality development gave the mam impetus to this
growing emphasis His observations regarding the interrelation between
personality structure and colonic function © led to semmnal hypotheses which
have influenced most later studies of this subject Among such hypotheses
was that relating to the effect of toilet training practices upon later defecation
patterns and upon the physiologic functioning of the various structures m
volved 1n the act of elimination

‘Vanous attempts have been made to test Treud s hypothesis whichwas based
on the retrospective data available from the analysis of adults and was put
fornard during a historical epoch 1n which early and ngid methods of toilet

Th tdyw mdopo bl th gh ba tfomth tte fth ltefa MEB ¢t
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by the radwlogist 1s that 1t all occurs i two or three seconds  Qur records
all show that with accurate recorders they are simultaneous It 1s 2 whole
segment and not a true peristaltic ring that moves 1n the esophagus or 1n the
small bowel Ve just have not seen any penstaltic movement that we could
distmguish m the large bowel The nings that are there are haustra  They
stay put and dont migrate  The origmal hterature suggested that the mass
movement was a peristaltic ring that goes ‘swish * Then the pressure should
nise nght behind 1t It does not do that  The pressure stays up and relaxes
slowly If 1t 1s a penstaltic movement 1t takes a minute I don t think that
1t 15 a penistaltic movement T am going to suggest that for practical purposes
the most difficult thing for me to get around 1s Doctor Almy’s and Doctor
Kern's recording where they did show progression It may be by balloon 1t
may be dissipation of pressure 1t may be the pichup methods by transducer
It 1t occurs simultaneously I think we shall have our backs to the wall It
cannot be a penstaltic ting moving down

Docror QuictEy I do not look upon penstalsis in the manner that Doctor
Code did thatison the nng gomg down  But as described 1n most individuals
a mass movement with an entire section contracting with a number of com
ponent contractions involved m 1t This 1s a mass contraction rather than a
travelng ring It 1s different from the penistalsis which occurs m the small
intestine being more of 2 mass type and 1t will hold for longer periods of time
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orver speaificity of influerce by thus particular vasable by pownting out that cross
cultural survess reved no one to-one relationship between any single chald
reanng practice and speaific Symp 1¢ pretures of P hity devel o
# 9 6 Such psychitnsts as Tnes™ and Pearson® apparently feel that gen
erahzation 15 smpossible regarding the effects of bowel traning particularly 1
regard 1o personahty des elopment

Although st may be possible that no broad conclusions are tenable concerning
the effect of bonel traming when conudered out of context certain recent
studses indicate that peshaps different consteliations of ehuld rearing practices
may produce varying effects upon some aspects of adult ps)chophy swologic
function  Sociologists and anthropelogists appear to agree that our Noerth
Amencan socety~—and indeed Western soqiety m general—places eatlier
and more vynd emphasss upon traming for cleantness with peraliel emphasis
upon other chid reannp practices such as weaning than do pramitne or
wolated societies” ® Furthermote  muddle-class morality appears to wesght
the early achierement of control of boddy functions more heavaly than 15 the
case 1 mest lower socio-economic groups ¥ M % There 1s evidence as well
that bowel tramnag and ather techmques accomparsed by greater demands
upon the child for early control became much more ngd m ruddleclass seg
ments of W estern soctety during the nise of scientific peduatrics a the context
of complex sonat changes which both preapitated and accompaed the de
selopment of bowel traming following the turn of the century # 20 136 Iy
telation to these changes Halliday™ has produced statistical matertal which
mcicates that 1 Great Britasn at feast anscrease in the incidence of gastron
sntestinal and other disorders of ps; chophysiclogse function has eome about m
the generatson first evposed to these more scentifically impersonal and de
manding techruques of chuld reanng  Evndence of this nature however sug
geatne 1s difficult toevaluate  Unfortunately a hnowledge of the comparative
merdence of colome disorders in different social class groups or s diffesent
societses is not avadable at present

As can be readily seen methodological problems anise in the course of con

ch of the af toned set of mts t Nost of the studies
mentoned have been retrospectne m character without avaslable control
cases and have inohved small aumbers of patients  The fen longutudinal
stusdhes upon which reports have been pubhshed leave great gaps m the neces
sary data maumnly because of the theoretical frameword, or methodelogical
approach employed at the outset of myvestgation? 3 % 3 & & propione
mvohed i dizgnosuc assessment of the etiology of colomic disorders have

& dabi 3 to condt The problem of definttion of cntena
for coercive tramng  has not been sobved completely  Certamly marked
wvariations have eusted even in the interpretatien of prevalent crtersa formuy
{ated prinerpaily by Muschha ' The complexsties mherent m the study of
human Lehavior are remforced by the fechmeal difficulties mvolved forex
atmple in assessing the unconsuous psvchic inffuence of the mother uporn the
duid duning bowel tramung provedures an mfluence which may be w dieect
opposition to the mother s obsenvable behavior  Lastly tremendous mtfalls
are produced by the attempt to 1solate one ar tao varables {rom the broad
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trammng were predominantly employed Evamples of currently adverse
reactions, behaviorally and gastrointestinally on the part of children under
gong severely pumtne or early bowel truming procedures have been recorded
many times® ¥ 4 & & 32 Sych investigators have documented instances of
the development of constipation, soiling, and diarrhea as immedate colonic
responses to coercive bowel traming and to repeated local manipulation of the
ano rectal region with suppositones or enemas by over zealous mothers The

bility of such symp tology 1n small children by means of psycho
therapeutic measures designed to mitigate coercrve traimng practices employed
by their parents has lent further support to the inference that bowel tramng
methods were important etiologic factors in the development of colomc dis
turbance’® # % This mference has been supported by detailed matenal
drawn from the psychoanalysis of older children’ 1 # ¢ apd adults! % ex
hibiting constipation diarrhea or other colonic symptomatology with defimtive
emotional components Data 15 also available regarding the high incidence of
coercive traming practices employed by parents of older children with sorl
ing § % 4 &7 ylceratyve cohtis ®*  and the nonaganghonic type of mega
colon #

Most of the studies cited have been carried out on relatively small groups
of patients In an mvestigation of a much larger group of children referred
for psychiatne problems Huschha® produced some evidence of the relationship
between coervice training and bow el dvsfunction (principally constipation) mn 2
small proportion of the total number  These cases were studied. retrospectively
and no controls were employed  Unfavorable psychic and behav 1oral respen es
were far more frequent than were colomic distorders In the only pertinent
published matenal dernving from an on going longitudinal study Roberts
and Schoelkopf® found an mcdence of constipation of approvimately 20 per
cent mn a group of over 700 well children of preschool age These children were
studied 1n a chinical setting where more permissive methods of bowel traiming
were encouraged  In most of the nstances where constipation was apparent
however the mothers continuing preoccupation with bowel and anal function
appeared to be a strongly causative factor with local manipulation of the ano
rectal region being employed 1n over one fourth of the reported cases

The use of statistical methods of study mn clinical research of the type already
summarized has been difficult for various reasons consequently such methods
have been rarely employed 1n the area of bowel tramnmg  In'a Pparalle] study
of the relationship between coercive bladder traning and the development
of nocturnal enuresis however Bostwich and Shackletor® were able to demon
strate a statistically si,mficant relationship between these two vanables thus
corroborating the impressions of Despert' and others

From the foregoing 1t 1s apparent that a suggestnve correlation between
bowel traming and colonic dy sfunction has been demonstrated by a number of

Investigators employng different frames of clmcal and theoretical reference
Unfortunately for the cause of ssmphaity however other instances iny olving an
absence of colonic symptomatology have been recorded on the part of children
undergong at least superfictally sunilar bowel training practices¢ 41 so 5
Also cultural anthropologists have recently contributed to the controersy




Prugh Childhood Lxpertence 39

through adolescence  From this group 42 case record were drawn  These
represented the cases 1n which data were available regarding the ttme of com
pletion of tramng {in most instances the date of on<et of tramnng as well)
Unfortunately few sizmificant facts were apparent from these histories regard
g the degree of coereneness as ociated with the act of tratmng or the emo-
tional chimate 1n which such traming took place In instances where dis
turbance in colonic function wa noted careful physical examination at the
time of occurrence of symptomatology had revealed no pertinent causes of
predominantly somatic ongin  Virtually all the chidren included here were
of atleast average intellectual capacity  On the basisof timing of traiming
alone the trends shown in FIGLRE 1 were found It may be seen that the
madence of colonic dysfunction was vartually twice as great in the group of
children with early traimngasin the group with average trainmng  \alues
of x would indicate however that thus relattonship has relatnely hnuted
statistical significance (p = 16) It 1s to be recogmzed that a larger case
sampling as well as more detailed information mught well render this finding
of greater or lescer importance  When bowel traning and colonzc dysfunction
were assessed 1n those children completely traned Lefore one year of age for
example no strongly positne correlation was apparent between the two
vanables
Sex distnbution among the children showing bowel dysfunction was as fol

lows when considered in relation to timung of traming

RELATIONSHIP BETWEEN TIMING
OF BOWEL TRAINING AND BOWEL FUNCTION

s

PERCENTAGE

SHOWING S50
DISTURBED BOWEL

FUNCTION 25

EARLY BOWEL AVERAGE BOWEL
TRAINING TRAINING

(TOTAL 21 CHILDREN) (TOTAL 2] CHILDREN)

Fooet
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contest within which they operate m their influence upon the child  Such an
attempt with respect to bowel tramming and colomc disturbance for example
largely leaves aside the obviou Iy interrelated factor of personality develop-
ment® * >3 producing an artificial distinction which 15 unsafe methodo
logically and unsound psychodynamically It can be safely said that no
consistent body of data has appeared to date which elucidates clearly the
relationshup between childhood experience and later colome dysfunction
Methods of Imestigafion Although the methodological limitations just
discussed appeared to be formdable ones 1t was felt necessary to undertake at
least a more focused and orgamzed approach to the testing of the hypothesis
set forth by Treud m regard to tolet trarung  For this purpose material was
sought which would remedy <ome though clearly not all, of the deficiencies
apparent i the hterature  Accordin,ly data were obtamed regarding bowel
traiming practices and colonic function which were available from a longitudinal
study of approuimately 100 children begun more than 19 years ago* In
additron to this material gathered during the precess of traming froma normal
population  similar data were collected retrospectively from a patient popu
lation’ of 45 children all of whom exhibited various degrees of colonic dysfunc
tion m which an emotional component of significant degree was patently opera
tne  For the purposes of mvestigation no attempt was made to correlate the
nature or severity of bowel trainmg with speafic charactenstics of later per
sonahty development
In the definition of coercive trammg  the cnitenia formulated by Huschhat
were employed This mvestigator used the term to denote premature in
stitution of a toulet traning regime and overactive destructive traming meth
od Traimng begun before the age of eight months or completed before the
age of eighteen months was considered by her to be coercrve 1n character as
was traming embodying such direct methods as persistent punishment and the
use of strong restraint on the toilet as well as more indirect techniques of sham
1ng the child or placing a high love premium on toilet performance
Because of the nature of the data available in this study Huschha s criteria
were broken down nto two main categories covering  timing and  nature of
bowel traming A natural subdrision of her criteria would appear to lend
atself to this usage  Larly traiming thus refers to that begun before eight
months or completed before eighteen months of age Average traiming in
cludes that begun later and completed later with an arbitrary upper age limit
of three years Traiming which was coerene i nature was considered to be
that fulfiling Huscha s cnteria regarding methods emploved  In most 1n
stances where data on both facets of bowel trammg were available 5 high cor
relation between timng and nature 1n terms of coerciveness ag defined
by Huschha was present
Resulls

A Data on group of well children ( normal populaiion ) Records on ap
proumately 90 children studied longitudmally were available from mnfaney
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B Data on chtldren with established colomc disorder ( patient poprdation’ )
Because of the kmited matenzl available 1n the well child group regarding the
‘nature of bowel trammg 1t was decided to study a group of chuldren on whom
pertinent and psychntrically sound data were readily at hand For this
purpose 4» children were selected all exhibiting <ome form of disturbance of
colonic function of persistent degree  These children had been referred for
psychiatnie study from the medical seniice of a childrens hospital In all
mstances careful methods of psychiatric diagnos:s indicated the presence of
strong t i the symp ! Current causes of
predommnantly physical origtn had previously been thoroughly elimmated
Relevant facts about this group follow

1 Diagnostic category

Ctgry Number
Constupation 4
Incontinence 10
Spastic colitis 2
Ulceratise colitis 2
Total 45

2 Agerange

Ag Numb £
s 7
810 35

117

Total 45

3 Ses disiribution

P goost Ml Fem |

Ulcerative colit 5 12 10

Others. 18 5
Total 30 15

F1oure 2 ndicates the type of tollet traming expenienced by the 45 cluldren
studied Inall cases labeled openly coercive —tramming was both begun before
exght months and completed before 18 months of age 1 2ddition to beng
strongly pumitive mn character  Tortunately data on this vamable were quite
complete The category labeled overly perrussive refers to those children
for whom the parents took no overt responsibility m trammng  In vartually
all of these cases however the parents had strongly unconscious needs for
ngid conformance and utter cleanliness on the part of the cluld  In such
cases the parents appeared to show reaction formations agamst such obses
sive compulsive needs exhibiting superficially permissive and overindulgent
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Eatly Aver g Total
Boys (21) 28 0% 160% | 4109
Gurls (213 1184 5 9% 17 14

In these small groups, then, boys showed the higher incidence of disturbance m
function under all arcumstances

Of the 9 children (21 4 per cent of the total group of 42) who showed dis
turbance m colomc function associated with “early tramng ” the following
distrbution occurred

Constipation s
Fecal incontinence 3
9

“Total

Because of limited information the length of persistence of symptoms mn these
children cannot be tabulated with accuracy  The following table indicates the
data available regarding the last date of reporting of symptoms by the mather
or responsible parent

As Numb r of Children
2-3 years 4
34 years 1
5-6 years 1
7-8 years 1
89 years 2
Total 2

Therefore 191 per cent of the group of 21 children undergomng ‘early
traming exhubited symptoms of colomc dysfunction continuing beyond the
age of five years

For the whole group of cinldren information 1s available regarding the time
of achievement of bowel control  For purposes of later comparison with data
on children studied recently by Roberts and Schoelkopf this material 1s 1n
cluded

Agof h m t fbowlcot P wg f bl a@2)
s
Before
i 8 mont:s ég 8;7;,
8-12 months 3
12-18 months 32 5%
18-30 months 27 5%
Total 100 0%

ths therefore 72> per cent of the children had achieved contral
byBS}a lxﬁo::)l:l of age 100 per cent had performed simtlanily
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summarized in the following table which includes varous types of physical
dicease localized to the colon and occurnng duning the penod of tramng
Type of 1ol ement

Lecal man pulstion 539
Local disca. {anfectious duarehca etc) 115

Treal 0 07

In an attempt to assess the patterns of autonomic response to stress in the
families of the chiidren studied the foliswing data were obtaned 1n refation
1o the presence of disturt m lower unal function n the pa
tients clowe refatives  Such disturbances appeared retrospectinefy to bear
a strong emotional component and included such svmptoms as diarthea con
stipation sotling (in childhond) and other manifestations without apparent
physical dicorder  Data were available on only 25 of the 4> children

Chid!_od Expert neea d Colmic D sorder

Frmly 1 ; Numbe
f
Motber an father 2
Father alone ‘ 7
Mother al ne 6
Paternal grand arents | 1
“Maternal grandprents . 2
Total { 18( 2¢5)

Thus in 18 of 2> cases {42 per cent) some evidence of famubial tendencies
toward the deelopment of 1 re ponse to i stress was
suggestively present

C Indntdual case matental  'The foregoin,, data deal with possible corrcla
tions of a statisuical or quantitative nature between coereih ¢ bowel traming and
later colonic disorder  Certamn additional matenal of a qualitative character
honever hears more dirtctly upon the possible implication for mdividual
children 1n particular contexts of such tatly expenence in later dysfunction
As mentiohed earher reports of cases analvzed or treated psy chotherapeutically
provide abundant matenial of this hind  Several cases among a number n
the writer s expenence ate aited brefly (1) John a seven yearold boy with
acute fulminating ulceratne colins was treated pswchotherapeutically for
one and a halt years in conjunction with appropnate medical re;imes  Re
solution of symplomatology occurred within one week following the imtiation
of psychotherapy and freedom from exacerbation has persisted for three years
to date  As indicated n an earlier report a definite emotional component
4as mpl d 1n the pr and of lus vmptoms® The
follosing chart affustrates the ch aily path quality of
thoughts or fantasies related to messiness or dirtiness (and 1n later 1nter
views bowel function n general) He had been coerenvelv tmned with the
repeated use at supposit and enemas b at three hsofage with
appatent establishment and perst tence of bowel control until the onset of
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DISORDER AND BOWEL TRAINING
1001

751 e

50} Exs

4

o

(45 CHILDREN)

EEBE OPENLY COERCIVE BOWEL TRAINING
[=1 OVERLY PERMISSIVE TRAINING

F mee2

handhing of thewr children although the underlying feehngs appeared to be
percerved by the chuldren

In the children listed early weamng was a common feature  Although the
data are not complete severe colic 1n the first three or more months of hfe
was present in over half of the cases Frequently soiling when present was
associated with wetting and trumng for bladder contral m most mnstances
had also been coercive 11 character  Virtually all the children were of at least
average intellectual capactty

An nteresting finding was that nearly one half of the 45 children were hnown
to have experienced repeated and strenous local manipulation of the anorectal
yeglon by means of the parents usage of suppositories enemas and lubricants
during the course of bowel traming (others may have undergone sumilar ex
perience since & number of parents were quite defensive and forgetful in dis
cussing this point) The data concerning local involvement of this region are
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Discussion

A Criteng employed A discanssion of Huschha's entera®t regarding  co-
ercrie bowe) training necessanly entails some treatment of the known facts
of growth and development Huschha assumed that aside from the pumitnve
character of the coeren e training approach efforts to force the child to achiere
voluntary bowel control which are begun before the age of eight months or
danly place demands upon the chuld for which he 15 not ready deselop-
mentally  Ths assumption was based upon the obsenvation that local con
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symptoms at six and one half years of age  His mother was a strongly con
trollng woman with intense needs for utter cleanliness and orderliness and
with much ambnalence toward this boy her only chuld  As can be seen m
HGURE 3, the sight of a diaper filled with stool praduced hy permotile colomic
action in this psy chologically and physically predisposed boy (stmilar situations
produced equivalent results in a number of other instances involving this boy)

(2) Jane an eight year old girl with mucous colitis charactenstically ex
penienced abdominal pain followed by diarthea whenesver she would pass the
door of the farmly bathroom at a time when st was occupsed by her younger
brother who loched the door and enjoyed Leeping Jare out  For srx months
these symptoms occurred at no other time  Early mn psychiatric treatment,
Jane verbalized her fear that she would not reach the toilet n ttme when her
brother shut the door against her Later, however she expressed her pre
viously unconscious wish to cover the brother with feces, as an expression of
resentment toward her mother Jane had been coercively and completely
bowel tramed by seven months of age  She repeatedly descnbed her sensation
of contraction 1n the anal region (without diarrhea) nhenever she saw a toilet
«aying ¢ It gets tight back there’ Janes mother, a tense anxious woman
had been strongly drinen by her current fear of her onn mother s critict m as
wellas by deeper psy chic needs of a compulsi e nature to “keep Jane absolutely
and spotlessly clean

Many more examples could be cited  Additional evidence however, comes
from cases of constipation and ouing 1n small chuldren  Paralleling the ex
pernence of other mvestigators aited earjter the writer has had expenence 1n
working with the mothers of 12 such children In all instances relatsvely
prompt reversal of symptomatology was posstble with the use of a supportive
psvchotherapeutic approach deahng largely with the mothers attitudes toward
bowel function resulting 1n a de-emphasts of such attitudes and a dimnution of
ngidity or punitiveness 1o this area  One such case 15 aited

Bobby a three year old boy had suflered from constipation of severe degree
from early mfancy No predominantly physical source of his symptoms could
be scen and careful history revealed that the mother had been concerned about
constipation since Bobby s birth  She had felt the need to give hum a sup-
posttory or enema 1f he went more than 12 hours without a stool urging him
frequently to move his bowel and spending hours examining his stools and their
consistency  Four interviews by a pediatrician sufficed to help this woman
pain superficial rehef from the guilty fear that Bobby would swell up hike a
pregnant woman’ if his bowels were not empty Repeatedly the mother
stated that 1if this happened It would be my fault  since Bobby mught die as
her first cluld did (from intussusception)  before I hnew what was wrong
Through supportne contacts with the physiclan the mother gradually be
carre able to give up Jocal manipulation of the anorectal region and to allow
Bobby greater ndependence n taking over lus own handhing of toilet pro-
cedures  Following the mitration of suchra?] approach the constipation com
pletely disappeared. within four weeks Tollow up for tno years revealed no
seturn of this particular symptom
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untif at least the latter part of the first yexr  Iater dunng the middle of the
second year certain rebellious and apgressive impulses (the so-called stage of

normal negativism ) come into ascendance i relition to the child s desvelop
g ndependence and his struggle for mastery over his mother as well as s
ownimpulses The psichological hiatus  thus created at the end of the first
year may account for Fries s obsersations™ that traiming begun (though sotna
punitive fashion) at the end of the first vear seemed 1n general to proceed
more smoothly then that begun at 15> months of age

Moving from neurophy stological and psy chological constderations one can
readily sce from a perusal of appropriate studies that the ages at which
children actually achieve bowel control can be influenced by varations in toilet
trammne practices ** % *  Even though the sample 1s relatively mall the ages
of achievement of control by the children 1n the present study may be pertinent
m this connection when contrasted with the results of another study under
taken at a dufferent time and in the face of differences i child reaning practices
In the group of well children studied by Stuart data werc gathered approx
mately seventeen years ago and the majority (+2 > per cent) achieved control
by 18 months of age with 40 per cent achieving control by one vear In the
following table the data from Stuart s study appear to reflect the earher and
more ngid bo vel truming practices of the day dictated by scientihic pediatrics
and <ocial sanction tn contrast to the mare permisstve practices carrted out
approumately 1> years later and reflected n the findings of Roberts and
Schoelkopf

P earp ICk

A her ¢ Bowd €

¢ 10y 30 Month
Stuart s study (ea 1935) 100 0%,
Roberts and Schoelk pi s study {ca 1950) 8819,

Asmught be expected the use of studies such as these as normative standards
or even as materal for comparison 1s made even more difficult by the undoubted
differences 1n ethnic background socual class structure efc between the two
groups Tor example Rnrdiner'® has as.embled data on one small midwestern
town with a population exhibiting ethmc characteristics undoubitedly different
tn character from esther of the above groups (from predomnantly urban areas)
which indscates that the mhabstants there require complete control from their
children by 15 months to two years of age  Tewis study®® of contristing pat
terns of child rearing n rural and urban populations supports the inference
that the age of achievement of bowel control by children in the two settin s mav
be quite different even 1n the same era of 1deolagical approach to traiming prac
tices  \llowing for variations 1n cultural patterns and histoncal des elopment
however 1t would appear that during the past thirty vears 1n which records
have been avatlable the majonty of chuldren i this country have aclieved con
trol of bowel function at least by the age of two and a half years® o

T'rom the foregomng considerations 1t 15 apparent that althouyh no ab olute
cnteria can be estabhshed for the onset and completion of trammng certan
lower Limits can be set which appear to rest securely upon 2 foundition of
known neurophystological and psy chological facts  More exact knowledge 1s of
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ditioning of the rectal spincter by reflex action alone appears pos ible at this
time ®  Condittoning with the use of suppositories has been shown to take
place as early as siv wecks of age™ Huschhas stipulation that tramng com
pleted before exghteen months of age 1s sumlarly out of line with dey elopmental
abibties And 1s therefore coercive was based upon the recogmtion of the fact
that myelinization of the pyranudal tract presumably necessary for effectne
voluntary control 1s not completed until the twelfth to eighteenth month of
Iife®  Although these fxcts have been definitively established 1n broad outline,
1t 15 true that indimadual developmental vanations m readiness for voluntarv
control do occur as Huschhn reco,mzed  The studies of Langworthy®® and
others® raise the additional possibility that function mav be necessary for or
at lexst may promote the development of myelmization  Some controversy
accordingly exists 1n regard to the blish of the age of d for
voluntary control
Although the neurologtcal aspects of this problem are not completely under
stood certam phenomenological observations are pertinent as are basic facts
garding psy chol I devel of the mfant Tt has been noted in the
present study that a significant number of children (40 per cent) achieved ap-
parently lasting control by the age of one year a smaller propertion (10 per
cent) performing sumilarly by the age of eight months Nevertheless obser
vations by Isires ¢ Huschha' and others would support the conclusion that
breahdown of control achreved at thys early age 1s more frequent than that
achieved by 18 months or later  (The numbers m the present series are too
small to cast si,mficant Jight on this matter  Suffice to say that no such trend
could be scen) Trtess studies? % indicate that traming begun prior to six
months takes longer for completion than does traiming hegun at the end of the
first year  Although voluntary control 1s accordingly possible for infants under
one year of age one 15 probably justihed in concluding as Huschha does that
such control occurs at the cost of some newrophysiological strain and emottonal
tension  These mamfestations would 1ppear to anse durning the transition from
reflex conditioning of the external anal sphincter to the more complex stage of
voluntary control nvolving associated and reaprocal actn ity of the lower
colon and internal anal sphincter as well as direct participation of the vanous
accessory muscles of elimmatron
In addition to such components as neuromuscular readiness the ability to
sit alone some capacity for at Ieast nom erbal communication to the mother
of the need for defecatton and a certain predictabihty of bowel moyements
voluntary control appears to mvolhve 15 well a sy chological readiness on the
part of the child for control of the impulses to soil or 1o v 1thhald the stool ac
tisities which appear to provide 1 certain tvpe of pnimitye plesure for the
infant and small child* Such a desire to control these primity ¢ impulses 13
definitely dependent upon the degree of secunty m and Satisfaction from the
relationship s 1th the mother or mother substitute (a fact supported by parallel
experiments with dogs 4) Differentiation of the nfant s personality o the
pomt of development of the capacity for communication and for the entertun
ment of 1 desire to please the mother bv depositing the staol appropriately
rather than according to pleasurable impulse does not appear 10 be consohdated
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1 & broad sense to support the conclusion that 1t 1s worth while to encourage
tramng practices which are not coercive, by the definition employed 1n order
to prevent possible disturbance tn colonic function and to foster most 1deally
the development of the complicated interrelated patterns of somatic and psy
chic functiomung involved 1n healthy elimimative processes  In this connection
the results of a controlled mvestigation by Cooper!? are pertinent  This m
vestigation studied the reactions of two groups of approumately 100 children
each a preventive program of child guidance being offered to the parents of
the one group including a more fleuible and chronologically later approach to
bowel traming  Her mmpression was that the incidence of bowel training prob
lems possibly conducnve to later colonic disorder was reduced by such an ap-
proach in contrast to the group to whom no such guidance was available
C. Sextnerdence Ttis of mterest that in both groups boys showed a higher
incidence of disturbance than girls (nearly two and a half tumes more such dis
turbances 1n the well culd group and twice as many n the patient group)
This finding of limuted significance 1 these relatively small groups 1s gnen
greater mmportance by the impressions of analysts such as Benedek® and n
particular by the study of 779 well children carried out by Roberts and Schoel
kopf® In this farge group 1t was found that there w1s an incidence of 16 1
per cent of bowel training problems (resistance soihng efe ) for boys against
81 per cent for gurls  In this study however guls showed a higher incidence
of constipation than did boys ~ This was true in the present study with soiling
appearing pruncipally n boys  Small samplings make this finding inconclusn e
however except in so far as support 1s given to the conclusions of Roberts and
Schoelkopf
A finding of this nature lends 1tself to at least two interpretations  One pos
sibility 1s that boys are to a greater extent than guls constitutionally
predisposed to the development of colonic disorders or being more aggressne
after mfancy * are more firmly predisposed ta resist totlet tratng procedures
The other available mterpretation 1s that mothers mn North American society
experience greater confiict n handling the bowel traming of boys 1In all
Likelihood both factors are operatrve It ts easter to test the second hypothesis
Lowever and available matenal from this and other studies would tend to con
firm the greater intensity of conflicting feelings on the part of mothers dealing
with male children related to their own feelings of rvalry with men and other
deeper psychic sources  Ulcerative colitis however does not seem to show a
decided sex mcidence ®  This finding 13 unexplained
D Personahity of parent Tt 1s obvious from the case reports cited earlier
brief as they are that the mothers of these chuldren with continued colome dy s
function exhibited Lity disorders d ly of an obsessive com
pulsive nature  Most of the reports n the hterature have described sumslar
personality structures of the mothers of such children® * From careful
studies 1t would appear that mothers with strongly compulsive personalities
often gain unconscious satisfaction through their preoccupation with their chal
dren s bowel functions a satisfaction related to their need to hold m check by
such rigid defenses their own rebellious desires from chuldhood to be independent
\and pleasurably messy (Other psychic needs usually unconscrous are of
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course, to be sought on this subject In 1ts absence, however, Huschha's cri
terta appeared to be workable and appropriate for use in this study

B Apparent trends regarding the effect of coercue bouel tramming  From the
foregong data, certambroad trends emerge A perusal of the matenial derved
from the study of cluldren with continumg and severe colonic dysfunction
(‘patient population ) would ndicate that m these patients a high correlation
eusts between coercve traimmng, as defined by Huschha and later colonc
disorder It 1s true that data bearnng on the timung and character of bowel
tranmg as well as earlier bowel function were largely retrospectively derrved,
following referral of these children for psychiatric study at the ages histed
In 18 out of 45 cases however data were available which were accumulated
through medical study and follow up from exrly infancy, indicating that retro
spectnve Instones of coeren e traming methods and anorectal mantpulation were
accurate  In 10 additional cases principally those exhibiting soiling no m
terval of freedom from symptoms had been present following the tramning
period  In these cases, as m others, the parents current attitudes toward
bowel traimng matched closely with those recorded retrospectively by several
independent observers

From the normal population less significant conclusions can be made
Tt seems apparent that coercive bowel tramung played a role m certain mstances
of colome dysfunction  Nevertheless statistical validity cannot be attached to
an evact correlation between the two variables  The fact that such disturb
ances mn bowel function as are recorded were not recogmzed to have persisted
beyond the mnth year of hife ratses several questions  For example, the limita
tion of exact data renders follow up maternal sketchy and inevact It 15 pos
sible that with the growing independence of bowel control which develops in
the child following preschool years mulder degrees of dysfunction mught not
have been reported  From the histories of patients exhibiting various types of
colitss or other colomc disorder which develop during adult Iife 1t 1s apparent
that frequently an mterval of relative freedom from symptoms occurs during
Jater childhood Nevertheless the present study does not justify the con
clusion that early, and (according to Huschha) thereby coercive traming 15 the
major factor i the development of later colonic dysfunction mn the absence of
associated personality disorder (The current investigation makes no attempt
to bring into focus the relationship between coercive traming and personahty
disorder without associated colonic disturbance although there 15 considerable
indication that personality disorder of an obsessive compulsive type may be
associated with such childhood expenence as at least one factor )

From the matertal at hand then 1t can be said that 1n chuldren and adoles
cents with definite and continuing colonic disorder coercive bowel traiming
appears to have been a sigmificant factor in the etiology of the disturbance No
exct correlation could be made between the character or timing of training or
Jocal mampulation of the anorectal region and the type of bowel disturbance
1t does not follow from the av allable data that coercive traming necessanly
produces colonic disorder even though there 15 some evidence that such will be

case
!h?rhe ‘matertal from thus study and from others reviewed earlier would appear
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thesis*s as well as Freud s earlier suggestion * that physical ilness or local
stimulation can serv e to render bowel function the focus of a fixation of energy
m the punds of child and mother to which the child mav later regress m the
face of outer stress or mner conflict  In the case of children undergoing phy s1
cal 1llness or manipulation {enemas etc) the breahdown of control over bowel
functions and assoctated impules which may occur as the result of the phy sical
stimulus has been I nown 1o arouse conaderable anviely over the threat to
cleantiness tn children with strong necds for conformuty and thirough the result
g, tension to intensify the gastromtestinal symptomatology
Data from the present study as well as that of Cobb Jones and White on
mucous colitis ' would seemt to su.gest that predisposttion to autonomic re
spon ¢ of the gastrointestinal system to emotionl siress m1y be an mhented
potentiality A studv by Jorup® of infants with colonic hyperperistalsis 1n
companson with a group of normat controls appears to lend support to this
thesis with the finding that the parents and siblings of the patients toa higher
degree than the famihes of the contrals exhibated psychosomatic  disorders of
the gastrantesuinal tract  Jost and Sontag have adduced evidence for the
inheritance of patterns of awtonomic respon e using mMOnozy gotic twins and
other well children  Fries s studies™ of the difference tn activity ty pes among
ifants from birth on are also pertinent  The conclusions of Van der Waals7*
who has summanzed the gemc work on identical twins by Hartmann and
others offer some additional confirmation especially m regard to the proballe
wheritance of potentiahities for certain types of per.omality truts lad down
during the anal period These conclusions are 1n support of the thewis put
forward by Treud © 1nd later taken up by Zilboorg, ? rn relation to the role of
heredity 1n the pred: position to the  chowce of a particular organ n the adap
tive handling of tensions  Tn assessing the hkelihood of operation of such fac
tors in an indn sdual ease cifficulties mav an e from a number of sources  Tor
one a type of psychic inhentance of bowe! traiung patterns and attitudes
has been seen to cust 10 compulsive parents throuh at Jeast three genera
tions ®
In addition fo possible gemc 1nfluences some suggestne evidence exists

for the transmussion of hormones acrass the placental barrier during gestation
with resulting effects during states of psvchic stress for the mother upon the
wfant s generaf reactnity and more particularly as Sontag has mdicated 5
upon the activity of the gastromtestinal tract  Such mnfants of such mothers
according to Sontag tend to be more active 1z nfero and to how greater ac
trvsty of voluntary musculature and of the gastromtestinal tract with a hugh
mcidence of colic and pylorospasm  The wniter s studies thou,h not statist
cally sigmficant would tend to support this impression since = large proportion
of the cluldren with luter bawel dysfunction were known to have shown severe
colicminfancy  Incidental disease of the fetus might also play a role as could
the degree of birth trauma  the pre ence of premitunty the type and dura
tion of the delrvery 4 * and other factors predisposing the infant to later diffi
culties 1n adaptation which mught produce the need for the mvolvement of
any organ system i the mamntenance of emotional homeostasis  The
wfluence of factors of this mare general nature as i the case of genic  pre
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course subserved by such behavior ) In most of these instances a very close
almost symbiotic ’ relationship between mother and child was apparent from
early fancy It 1> clear as Sperling has stated 7 that m children who are
affected by severe colomic dt orders accompanied by predominant emotional
components, the relationship with the mother 1~ at best only a partally satisfy
mg or ambrealent one Tt 1s equally clear that the frequently coercive bonel
training 1s a function of the mother s personality structure and therefore only
one of a series of restrictive (or 1n some cases ovenmndulgent) acts 1mpinging
on the child s dexelopment
From these obsenations 1t can be said that the timing and observable
nature of bowel training alone cannot be the sole etiologic factor in the develop
ment of colonic disorder since mothers with different and narmer relationships
with therr children can m certain mstances adopt the sime type of bowel
traiming practice?® * ¢ as mare ngid meticulous mothers without resulting
colontc dysfunction 1n their children  Studies by anthropologistst® % § and
by child psychiatnsts ¢ have indicated that 1t 15 the motriation and per
<onality needs of the mother rather than her practices alone which determine
the meanng of such an experience to a chuld and therefore his reaction to the
procedure  Such a concluston 15 not 1n opposition to the findings of the present
study mndeed the number of children in the normal population who did not
develop colonic disorder even in the face of early and presumably vigorous
traming 1s sufficent to point the basic importance of the quality of the ex
penence for the child A study of Fries® supports this statement In a
controtled investigation she attempted to encourage one group of mothers to
tramn their children at six months of age and arnother group at a later period
The mothers i both groups with compulsive personahity structures tended to
emplov early and ngid methods 1ssociated with great demands for conformty
on the part of the children tvolved  Other mothers regardless of the physt
ctan s advice or the time at which trammng was begun were more moderate 1n
their approach to their children s attainment of controf
E Other ¢liolo,ical factors  Even alloning for the personality structure of
the mother as an additional vanable n the production of colontc dysfunction
1t 15 clear that certain cases i the group of well children described here did not
show such disorder Multiple determinants of symptomatology as i other
types of organ participation in psk chic re ponse are undoubtedly present
Tor certain types of disorder the data i this studv 1nd that of Roberts
and Schoellopf would indicate that the sex of the child either through con
stitutional differences n activity or through the differential reactions of the
mother may be an additional facter
The high nadence of local mamputation and of imtercurrent mfections or
Jocalized di ease of the colon m this series and the above mentioned study would
<upport the nference also that such intended or incidental stimulation of the
anorectal region operatin,, 1n & special context and at a developmental pomnt
when conflicts over control of bowel functions are most intense may
aleo play a role m the Jater selection of the colm; as the organ for regressine
expression of emotional tensions which mav arise from a basic disturbance m

parent chuld relationships of other causes This would support Deutsch s
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mvohed The reattainment of voluntary control has been shown to be possible
through the use of psychotherapy after the conflicts necessitating the use of
the mechanism of regression hve been worked through and the patient finds 1t
possible to face consciously the emotions previously long-circuited  (Conher)
through the malfunction of the organ regaining a more mature and rationally
adaptive approach to the handling of external forces mtensifying the inner
conflict  Imvolved also 1s the need for the child (1nd for certain senously dis-
turbed deeply regressed adults) to give up the unconscrous ‘secondary gatns
which accrue from the adaptn e use of the reg; Iy and reflex]y f
organ gams refated to the added care given by the parents or relatives or the
subtle plea nre obtmned from the infantile pattern of excretion

The present communication will not discuss the more complex nature or the
relationshups between cortical hypothal: and that
are brought into play in such 2 regressne mnervation  The current some
what limited understanding of these processes has been well summarized else
where ¥ Suffice 1t to say that there appears to be a release of loner levels from
cortical inhibition permutting a return to a pomt along certain autonomic
planes that more closely resembles the infantile state It 15 possible as Szasz®
bhas suggested that the mmgestion of food and the action of the gastrocohc reflex
may play a role in diarrheal symptoms as opposed to soiing or constipation
In such cases $ituations that reactivate the need for feeding of emotional
rather than nutntive supphes in psychically precisposed markedly dependent
people (as 1n many patients affected by ulceratine colitis) may produce reflex
emptying of the bowel In such instances however the bowel ordmnanly ap-
pears to have been conditioned to respond with a change in motility to situa
tions of helplessness that arouse anger relating as mn the case aited earher to
conflicts reaching their height during the training period ®

In the psychophysiologic area 2 great need ewsts for more precise data
particularly relating to childhood even though the broad outlines sketched here
appear to have valdity A number of investigations are being carned on cur

rently that may 1y help 1o 1ll this well d but still
dimly understood set of nterrelationships
Summary A review of the pertinent | together with

of chnical materal indicates that few accurate generalizations can be made at
this juncture n regard to the evact nature of the relationships between such
varibles as the specific nature of (hldhood evpenience and the pattern of
later colonic function withmn the range of normality ~Some origmal data are
presented however indicating that there 1s a relatively high correlation be

tween later colonic disorders accompanied by defimtive emotional components
and certain types of childhood expenence arising n particular contexts  Cur

rent concepts are evaluated n so far as they bear upon the psy chophysiological
mechanisms i olved 1n the actnation ol such disorders and m their dernvation
from chuldhood experience  The etiology of emotionally precipitated and per

petuated disorders of colonic function and the choice of organ are viewed as
possessing multiple determunants  These disorders mclude genetic and so-
matic n addition to psychic components whose nature and interaction are
summanzed within the hmsts of evusting knowledge
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disposition 15 dufficult to evaluate  Much further study remains to be carned
out 1n these areas as actual data are hmited
It 1s thus evident that, although childhood experience 1n the form of early
and coercive bowel training appears to play 2 role in the production of later
colonic disorder, many other varables are undoubted]y implicated  The per
sonality structure of the mother (or n rare cases of the father) as the person
responsible, in a particular culture at a particular time, for such traimng would
appear to be the most important of these additional vaniables  Nevertheless
nkerited predisposition prenatal expenience incidental disease of the colon or
local mantpulatton or sensitization of the anorectal region, sex duference, “‘ac
trvaty ™ {constitutional) type, and other variables appear also to play a role
Certanly, more than one vartable 1s necessary, In most instances for the devel
opment of later colonic dy sfunction
Psychophystologic espects A word 1s indicated regarding the psychophy sio
logic mechanisms which may produce symptomatology of the colon, 1 which
toilet traming and the other vanables have played a role  Grace® and others
have well summarized these mechansms as they apply i adults  In children
(and at times 1n adults) the factor of regression to an earlier level of behavior
appears to operate generally and selectively ®  Michaels,” Szasz ™ Grinker 7
and others have discussed the concept of a ‘ regressnve annervation’® which
permuts the organism m the face of outer stress or inner conflict, to use earher
modes of adaptition 1n an attempt to presers e the psy chophy stological economy
or ‘emotional homeostasis ~ Such a partial regression apparently mvolving
the autonomic nervous system (parasympathetic branch), may take place to
the point of developmentally predommant fixation of energy (toulet traiming
1n predisposed cluldren) in the direction of putting mnto operation a regressie
though unhealthy attempt by the orgamsm to solve conflicts 1n the manner em
ployed when the bowel was undergoing tratming  Such regression can be seen
openly m 3 or 4 vear old children who begin to soil or to wet the bed during
the period of separation from the mother attendant upon hospitalizatton  In
such nstances the chuld may verbalize or act out in play concomtantly his
hostile feelings associated with emptying the bowel rather than controlling
this function 1n a more maturely adaptive minner & A parallel type of re
gression to a point of fixation determined by frustration or inhibition of function
was demonstrated by WolF in his study of rats ™ which tended to retreat to old
snfantsle patterns {artificially stmulated by the expermental whibition of
«1sion ar hearing dunng the rats infancv) in the face of a strong current threat
to security  Amimal studies cannot of course be directly transferred to apply
to human problems but the parallel sigmficance 15 clear
In the small chuld exiubating regressive soing (‘putting out  of the stool
at 1nappropnate times) or constipation ( holding mn or retatming the stool),
conscious Voluntary components of such behavior may be present 1In the
otder chnld or adult the conscious sy mbolically rebellious or other meaning of
such symptoms appears to have disappeared and the symptom seems to repre
ent an organ participation 1n the handling of tensions with the bowel func
fonmg ma’ regressively mnervated way m\)(])hmg 4 retumn to the leve] of
operation of previously conditioned reflexes 1 the continued face of the forces
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FUNCTIONAL COTITIS AND CONSTIEATION

By Sart M Jordan
Department of Gastroenterology The Lahey Clinc Boston Mass

The term  ‘functional colitis, 13 actuallv 8 musnomer because first the
word calitss from 1ts suffix should mean inflammation of the colon and this
condition 15 not an nflammation, and second the dysfunction imphed in the
term 1susually not himited to the colon but involves the small bowel and some
umes the stomach and even the bikary tract  Spastic cohtis mucaus calitis
and writable colon are likewise 1nidequate designations  Recently, the term

enterocolonopathy  has beer prope.ed by Bockus but exen this more general
term fmls to mdicate the distutbances of stomach and bihary tract which are
present often enough ta show that the more obvious colonte dysfunction 1s a
patt of a general disturbance

This monogriph 18 mtended to help correct what has heen an absence
of mnterest 1n the function of the colon and the effect of dyvsfunction on the
general health of the patient In my expenerce there are three umportant
phases of this subjeet first the diagnosis mu t be definitely established with
afh beu\ een thry di ard orgame disease second the cause
raust be d so that mas be jopendly apphed and
third treatrent must be adequate

Dhagnosis of functional colit should be made on the basis of hustory physical
ewmination \ ray and proctoscopy  The outstanding sy mptoms are distress
distention and a disturbance n funchion and constipation 1 the majonty,
but duarhea or alternating constipation and ditthea in about 20 per cent of
@ses  The distre svanes {rom o mid consaiousness of the abdomen to colicky
pan 1s v ually shafting i location but may be hmited to any quadrant of the
abdomen  Gas di tres and distention mav be very severe and are often at
tended by attempis of the patient to eructate resulting in the habit of belching
The u tory of constipation must be elucidated and most often reveals an tia)
mterference with natural function which later becomes habitual Sub<equenz
to this \md of symp! (d\suc's and
and easy and s nausea and wommng not
wirequently ensue l’l\ys\cal examunation 1s 1mportant i the fact that it 1s
negative except for 11 some (ases tenderness throughout the colon or 1 2 cer
taw area such as the cecum or sigmoid % ray 15 ail wmportant because furst
1t rufes out orgame & ease of Uie colon and second st usually shows certam
charactenstic changes wndicatne of dysfurctian

Hypermotshity of the small intestne 1s revealed by fluoroscopy A three
hour him shows 4 combination of gastric retention of 2 smail amount of barum
+ 1th rapid progress of the head of the meal through the smafl inte tine and into
the colon sometumes as far as the rectumt A bartgm ¢nema v tthaut prepara
tion 13 necessary  Preparation with a drastic purgative or enema produces a
temporarv wntabibty and must therefore not be used i the first \ ray exam
mation which of course may not be satisfactory for the detection of a polyp
orery earlv carcinoma but s an excellent method jor determining the presence
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wheat and boiled nce mlk toast soft eggs boded baked or poached warm
milk custards nd junkets Melba toast and butter, weak ter and one cup
of coffee with muilk datly compnse this first part  Small feedings are given
every two houts during the day together with stx glasses of hot nater between
feedings Mo 1ce colid food or drink 18 permitted during the entire treatment
The diet 15 gradually advanced as distress subsides and normal function 1s re
sumed The complete diet used on discharge and for many months or years
thereafter 1s a well balanced one the chief articles excluded bemg all fred
foods pastries alf raw vegetables except garden lettuce celery and carrot
sticks, all uncooked fruits except orange juice diluted with hot water and all
porh products except oven brolled bacon Meats should be beef lamb
chicken or turkey and must be broiled or roasted not boiled  No candies or
nuts nor the notoriously indigestible foods such as baked beans otly fish and
condiments areallowed The patient 15 urged to omut smoking altogether and
to use alcohol 1f at all very moderately well-diluted and withoutice Bowel
function has usually been restored to normal by the time the pattent 1s dis-
charged from the hospital and nstructions are gin en for the use of o1l retention
enemas or 1n case of emergency a saline enema if this becomes necessary at
any ume These instructions g e the patient a sense of secunty for future con
tingencies

The restrictions in diet may necessanily be hfelong 1n some patients who
if they are indiscreet i diet may have recurrence of symptoms  In others a
few weeks of careful adherence to this regimen seems to restore such normal
function that a general diet may agamn be adopted

The habit of regular defecation 1s usually established gradually but for the
accomphishment of this regulanty the patient must be instructed not to inter
fere psychically by conscious efforts  Here nature hikes to take 11s course and
1f the patient can become bowel unconscious he will soon find that stools wall
be passed fairly regularly but this regulanty should not be made a fensh  Nor
mal consistency of the stool rather than the frequency or regulanty of defeca
tion 1s the important evidence of good colonic function

In concl I should ike to three pomts first that good colome
function plays a predominant role in the comfort and happiness of the human
beme and conversely that dysfunctton becomes an important 1ssue to the
patient and should be so regarded by the physician second that the cause 1s
most often abuse of the colon by the patient and not nfrequently by neglect or
improper advice of the physictan and third that the heynote of treatment 1s
rest apphed to the colon 1n the manner described and adequate wstruction of
the patient as to what he should expect from that organ
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of dysfunction  The diagnostic criteria are the rate of speed of filling depth
and frequency of haustral markings cahiber of colon with presence or absence
of spasm or atony, degree of discomfort experienced by the patient (varyng
from very severe colicky pain with incontinence 1n the very spastic colon to
complete lack of <ensation n the redundant atonic type) All these \ ray
critersa are found after successful treatment to be changed to more normal find
mgs A finding of great interest 1s the anatomical contour of the splemc
flexure  If this 1s high and directly under the diaphragm, symptoms of distress
in the left upper quadrant and even palpitation from subdiaphragmatic pres
sure are often explained on the basis of trapped gas mn this high flexure  Proc
toscopy usually shows a glary mucosa often with excessrve amounts of mucy
coming down 1nto the field of vision
T or assurance of both physician and patient organic disease in the digestine
tract must be found or ruled out and the patient treated accordingly Itis
equally smportant that m the presence of other disease 1n the digestive tract
such as gallstones, peptic ulcer or diverticuliis a coevisting functional colitis
be adequately treated Otherwise there will be confuston and 1nadequate results
1n the treatment of the organic condition and an unhappy patient who considers
his operation or medical treatment for the organic disease a failure
The causes of functional colitis are, m my experience of two types distinct
or wtermmgled  The psychogemic which operates alone mn certain cases 15
transtent o effect and often recogmzed by the patient  In such cases psycho
therapy 1f successful cures the digestive as well as the psychic disorder  The
other type 15 somatic and operates for two reasons either because the psychic
cause 15 no longer transient but has become habitual and therefore establishes
a habitual somatic dysfunction or because the somatic disturbance s caused
by abuse of the digestive tract with mcorrect diet 1lcohol or smoking excesses
or most often by the habitual use of faxatives and therr equivalents Incertamn
cases the result of this abuse operates somatopsychically and we have an mter
play of bad digestne habits and resulting apprehension
The treatment of functional colttis 1s based on that most effective ard of
medicine rest  The colon must be considered tired and abused not lazy or
obstinate and 1if adequate measures are taken to rest 1t patural function can
usually be restored  In casesof prolonged dysfunction or severe distress and
distention bed rest in the hospital 1s both necessary and justified  This 15
true because the resumption of a normal diet and routine of Iving can then be
made gradually and under obsenation of the pattents condition Rest m
bed rest to the digestive tract through bland diet heat applied to the abdomen
on and off systematically durmng the day antispasmodics supplementary
vitamins very mild sedation when necessary nd as much mental rest educa
t1on and encouragement as 1s possible are the mamstay of this therapy Cases
of constipation even of many years duration usually yield to this treatment
Temporary aids for constipation mav be necessary at fiest and af so <mall
(three ounce) retention o1l enemas are used or owcasionally saline enemns of
one to three pints Mo medication & ith any laxative effect (and this includes
suneral o1l and bile salts) 1> permitted  The diet 1s divided into six parts part
one being used exclusnely at first  White cooked ceseals such as cream of
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develop with use of hexamethomum orally  We are fortunate indeed, that
most patients hrve intestinal tracts which perform thetr subconscious function
capably throughout life unassisted by patient or intermist  Very few patients
need surgical axd 10 this connection

Although the sympathetic and parasympathetic nerves usually play only
accessory or regulitery roles in gastromntestinal matihty , there are circumstances
1n which these nerves can alter or disrupt function as a result of stress onginat
ing in the central nenous system  Several examples have been presented by
preceding papers  Traumatic ileus 1s one example of stress encountered not
ufrequently by surgeons TIGURE 1 dllustrates distention of large and small
mtestine by gas  The patient shipped on anicy walk two davs before the roent
genogram while carrying a buchet of coal He experienced some back pain
The major It was abd 1 discomfort and d:
by nausea  Motility 1s disorganized not arrested  Borbory gmus 1s conspicu
ously audible  Spontancous recovery occured the following day

The subject Congenital Obstipation  from the surgcal point of view re
quires consideration of Hirschsprung s disease or I Surgeons have
Yong been aware that the chronic ohstruchion of fecal fistula following 1mprop-
erly repawred imperforate anus causes a large hypertrophied and impacted
colon  The etiology of megacolon 1s more obscure  When colostomy 15 per
formed for esther condition the large colon returns to normal size  Surgeons
have accordingly not felt that the consprcuously dilated bowel exhibiting huge

~




CONGENITAL AND ACQUIRED SERICUS OBSTIPATION*

By heith § Grimson
Department of Surgery Duke Unniersiby School of Medicne Dutham & C

The first five papers of this monograph have developed excellently the
physiological pharmacological and structural behavior of the colon, wiile
the two succeeding papers have introduced important medical considerations
In this present paper, I shall deal with several observations made by use of
surgery other than that for tumor, or by use of autononuc blocking drugs  Sur
geons are well anare of the propriety of managing constipation by diet or drugs
and do not regret that they seldom need enter this field

Operations on the sympathetic and parasympathetic divisions of the au
tonomic nervous system have demonstrated that the gastromntestinal tract 1s
largely mndependent of 1ts extrinsic innervation as 1t carries on 1ts anabolic and
excretory function Primary motor function depends upon the myentenc
plexus of Auerbach and Messner

Total sympathectomy! m patients with hypertension does not produce any
climically 1mportant changes of gastromtestinal function  Bowels move daily
Vagotomy without gistroenterostomy? produces some change, conspicuously
faillure of strong propulsive penstalsis of the pvlorus and resulting faulty
function of the ejection cycle faulty opeming of the pyloric sphincter and
poor gastric emptying  This results 1n gastric retention  After vagotomv the
usual motor activities of the esophagus and gastnic cardia continue The
motibty of the small ;mtestine 1s occasionally shghtly altered Diarrhea occa
sionally developed following vagotomy alone  One cause was spoiling of food
stuff retaned 1n the stomach Vagotomy with gastroenterostomy avoids
gastric retention and such diarthea but occasional patients particularly when
nervous or worried have episodes of diarrhea not associated with w eight Joss
The usual change for ulcer patients 1s from constipation before vagotomy and
gastroenterostomy to normal bowel habit afterward Parasympathetic de
nervation of the colon occurs as a result of spinal cord mjury The defecation
reflex 1s han d much lihe the specralized function of the pylorus after
vagotomy Less spectalized motor functions of the colon continue

It 1s therefore evident that the gastrontestinal tract when deprned of its
central connections through the autonomic nervous system carries on 1ts
rhy thmuc movements capably  Only when the intrninsic plexus 15 slowed down
by continuous use of curanform drugs Banthine or hexamethomum can
marked depression or arrest of thythmic movements and associated trouble
some constipation occur Luen with these drugs this troublesome side effect
s nat toobad By use of Inmatne diet laxatives or cathartics treatment can
be continued to accomplish the desired therapeutic results for ulcer or hyper
tenston  The occasional mtriguing independent and often perverse nature
of colon behay1or 1s emphasized by the fact that diarrhea rather than constipa

tion or alternating duarrhea and constipation without tmpaction occasionally
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avoidance of hard round orange to grapefruit sized wmpactions of stool whach
othersise occur 1n the dilated scgment  Eventuaily these impacted masses
dilate the normal sized segment and present at the anus much as a fetal head
dunog labor  However they can be broken up by manual mampulation as
they occur and episodes of distention thus avoided  In some patients ths
office procedure manipulation 1s required every few months  \fter some m
comventences dunng childhood these patients in our continuing expenence
usually dilate to the anus and have Iittle if any trouble n adult hfe

This Croup 11T sigmoid type of megacolon or sigmord achalasa as it has
been called may first present 1itself with enlarged abdomen and troublesome
symptoms  Segmental resections have been done for 1t in the past  Swenson
and athers have explained the sigmad achalasta phenomenon as absence of the
myentenc plevus in the normal sized distal segment of sigmoid and the rectum.
The 1dea of absence of penstalsis and the term achalasia date back to the
studies of Hurst ¢ As early as 1913 Hurst demonstrated that there was no
spasm 1 cardiospasm of the esophagus

Resemblince between the derangement of function of the lower esophagus
with dilatation of the upper esophagus and the similar derangement of some
types of megacolon have often been referred to in literature (wrtness the term
mega-esophagus) Bull 71n 192> credited earher reports of Hacher and Bard
with the 1l of the esoph mght be a mal
formation simular to megacu!on or Hirschsprung s disease  Our studies follow
ing esophagogastrostomy* performed for mne patients with massne enlarge
ment of the esophagus revealed that slowly 7 to >3 months the enlarged
portion reduced to normal size i four and to almost normalsize 1n two patients
This observation parallels result of colostomy n megacolon although the re
turn to normal size 1s slower and less consistent  Destruction stniking loss
or complete absence of the ganglion cells of the myentenc plesus was demon
strated for achalasia by Rake® in 192/ and Lendrum'®1n 1937 Our histological
studies of the plexus in achalasia and . megacolon were handxc.:ppcd by diffi
culties of stamning tech \egatne d occurred
m control normal colon specimens and 1n nondilated or test specimens from
megacolon  Parasympathomimetic drugs however mduced some acuvity
these nonchlated segments as judged by balloon studies  We therefore refer
to an abnormally functioning normal sized lower sigmoid and rectum 1n mega
colon rather than to an mert or spastic segment  Our chmcal management
differs from others who recommend rather routine operations ustng pull
through techmques

For sigmaid achalasia we recommend careful medical management without
operation  Results to date seem to have warranted this conservatism A late
follow up of mine patients Croup I indicates good results in eight there
having been one death following a svmpathectomy which had been performed in
1938 Of 16 patients Group IIT each has had a good result six by spontaneous
improvement and mme by medical management plus bethanecho! chlonde
One patient de eloped volvulus requinng surgical reduction and has since been
all nght.
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strong visible penstaltic waves 1s the site of the disorder Enlargement 1
the result of obstruction and impaction
Colostomy 1s reserved for emergency problems only Better methods of
of chronic probl have been sought Bruemmg, mn 192>%
probably performed the first “pull through operation for me,acolon He
resected the entire colon and rectum, and the termunal ileum was pulled through
the anus  Segmental resections of colon usually sigmoid colon have been
recommended by Finney, Dixon Ravitch, and many others  Sympathectomy
recenved extensive tnal  Our reports n 1944 and 1945% helped to discard sym
pathectomy  This procedure was meffective It was dangerous as well be
cause of associated interruption of abdominal pawmn sensation  Patients were
pot warned when mmpaction occurred and mmpending strangulation or pent
toritss threatened
My first contact with the sertous obstipation of megacolon occurred in 1943
Prior to this time surgery had been decltned for most patients because of beltef
that good medical management was preferable My first contact with serious
megacolon occurred n 1943 m a unnersity student aged 21 In childhood
he had obstipation and persistent distention In 1943 he had a gigantic
abdomen but was emaciated otherwise ~ Since sympathectomy seemed absurd
he was explored with interest as to the cause of his megacolon and in the hope
that something could be done The huge colon converted abruptly into a
grossly normal sigmoid stump at a point five inches above the pelvic floor
It seemed logical to resect this hypertrophied colon anastomose the terminal
leum to the normal sized stump of the sigmoid and thus empty the liquid
content nto the lower sigmoid and rectum  This procedure worked well  The
patient developed normal physique and during eight years sice the operation
has had one to four bowel movements daily
The studies of 24 patientst * previously observed with megacolon m either
the clime or hospital were then undertaken  Original and subsequent roent
genograms proctoscopic exammations bartum and air contrast studies mdi
cated that three separate types of megacolon pathology had been encountered
The first Group I mncluded 12 patients who had uniform myolvement of all of
the colon and a dilated or easily dilatable rectum  The second Group II
included seven patients who had umiform dilatation of the provimal colon ter
minating n the sigmoid region 1n a normal segment of sigmoid colon and a nor
mal sized rectum  The third Group ITI included five patients who had enor
mous dilatation of the upper sigmoid and descending colon with or without
some dilatation of the proximal segments and a normal or dilated lower mgmord
and rectum  Follow up studies reveal thit medical management had been
sufficient for Croup I patients W e recommended strong cathartics only once
2 weeh and enemas at midweek mtenals thus avoiding continuous use of
runeral ol or of daily laxatnes which have ¢ constipating effect W hen beth
anechol chlonde Urecholme Chlonde became av ulable five tablets 2> mgm
were gren orally each mormng and three tablets 1> m.m mdmornmg and
mdafterncon  This has aided conservatie mana,.ement  Group ITI patients
were simutarly managed medically except that added emphasis was given to
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avoidance of hard round orange to grapefruit sized impactions of steol which
otherwise occur in the dilated segment  Esentualh these tmpacted masses
dilate the normal sized segment nd present at the anus much as a fetal head
during Iabor However they can be broken up by manual manmipulation as
they occur and episodes of distention thus avorded In some patients this
office procedure mantpulation 1s required every few months  After some in
comenences during childhood these patients n our continuing experience
usually dilate to the anus and have little af any trouble n adult Life

This Croup 1T sigmoid type of megacolon or sigmoid achalasia as it has
been called may first present itseli with enlarged abdomen and troublesome
symptoms  Segmental resections have been done for 1t i the past  Swenson
and others have explained the sigmoid achalasia phenomenon as absence of the
myenteric plexus 1n the normal sized distal segment of sigmoid and the rectum
The 1dea of absence of penstalsis and the term achalasia date back to the
studies of Hurst* \s early as 1913 Hurst demonstrated that there was no
spasm 1 cardiospasm of the esophagus

Resembl, between the d of function of the lower esophagus
with dil of the upper and the similar ¢ of some
types of megacolon have often been referred to 1n hiterature (witness the term
mega-esophagus)  Bull 7 1n 1975 credited earlier reports of Hacher and Bard
with the that dul. of the esof might beac 1 ma)
f similar to lon or Hirschsprung s disease  Our studies follow
ing esophagogastrostomy? performed for nine patients with massne enlarge
ment of the esophagus revealed that slowly 7 to 53 months the enlarged
pottion reduced to normal size in four and to almost normalsize in two patients
This obsenation parallels result of colostorny mn megacolon although the re
turn to normal size 1s slower and less consistent  Destruction strihing loss
or complete absence of the ganghion cells of the myentenc plexus was demon
strated for achalasia by Rake? in 1927 and Lendrum™®1n 1937 Our histological
studues of the plexus in achalasia and in megacolon were handicapped by diffi
culties of stanng tech Negatne d 10n: Iy occurred
i control normal colon specimens and 1 nondilated or test specimens from
megacolon  Parasympathormmetic drugs however induced some actnaty m
these nondulated segments as judged by balloon studies We therefore refer
to an abrormally functioning normal sized lower sigmord and rectum n mega
colon rather than to an inert or spastic segment  Our climcal management
differs from others who recommend rather routine operations using pull
through techniques

For sigmoid achalasia we recommend careful medical management wathout
operation  Resulls to date seem 1o have warranted this consenatism A late
follow up of mne patients Croup I indicates good results m eight there
having been one death following 2 sympathectomy which had been performed i
1938~ Of 16 patients Group IIT each has had a good result six by spontaneous
improvement and nmne by medical management plus bethanechol chlonde

Oﬁxe patent dexeloped volvulus requinng surgical reduction and has since been
all nght,

N
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Three additional Group II problems have confronted us since 1943 sevenmn
all among the present 36 megacolon patients The three also required colec
tomy and tleosigmordostorny  Of the seven, three were seen 1n the climc be
fore use of this operation and each died Of the four treated surgically one
has since died  This patient female age 26 months had a normal sized loner
sigmoid segment nine mnches long  In the mterest of consening function the
entire length of normal sized colon was left in place and the provimal distended
colon and cecum were removed  Early result of the operation was good with
return of nutntion to normal  However death occurred three years fater by
partial obstruction caused by a small mass of impacted stool m a dierticulum
which had developed mn the Jong normal sized segment of colon  If the same
ar es were agamn 1 T should resect this normal sized seg
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ment along with the colon to a point three or four inches above the floor of the
pelvis  The remaining three of the four patients are now Inving and well hav
ing one to three bowel movementsadiy  Their nutntion 1s good

Fach of the four patients treated by colectomy and ileosigmordostomy ex
penenced occasional episodes of abdomunal colic and gas without nausea or dis-
tention  Roentgenoprams revealed some accumulation of gas within the
termunal 1leum and a mod but not p It 15 well
known that that ileocecal valve 1s important to the excretory function of the
colon  Iollowing removal of this valve gas and hquid content tended to
regurgitate so that the termmal sleum made a partal resenoir to supplement
that of the short stump of sigmoid and the rectum  Perhaps a better opera
tion for Group I megacolon would be one anastomosing a short segment of the
cecum to the short stump of lower sigmoid thus preserving both ileocecal
valve and rectum

Acquired serious obstipation other than megacolon 15 al~o usually a medical
problers  However I should hike to present for consideration two patients in
whom surgery scemed indicated  Each had difficult obstrpation

The first a male aged 36 was admitted having a diagnosis of recurrent ob
struction of the small intesine A ruptured appendix had been removed at
age 14 At age 21 a surgeon performed an exploratory laprotomy for ad
hesions  Thereafter the pitient was constipated At the age of 22 he was
hospitalized for three days and recened repeated enemas Complaints were
nenvousness and 1nsommnia 1s well as abdominal distress and constipation A
banum enema was obtained and rex ealed some redundancy of the colon (FICURE
2) Gas distended the colon but not the small bowel  The patient was then
repeatedly admitted to other hospitals with similar or mare troublesome ept
sodes of obstipation distention and vomiting  Six operations for intestmal
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obstruction and adhesions were performed and there were other admissions for
intubation decompression therapy and enemas Fistulae had desveloped
from the small mtestine folloning the last two operations  [he last surgeon
wisely stated that adhesions were too bad and that he could do no more

The patient was then referred back to thus hosputal shortly after an episade
Ileal studies revealed normal trarsit time A consenyatn e program was out
Iined but four months later obstipation distention and vormiting recurred
and persisted duning 21 dass of hospitahzation  Again X rays revealed dis
tention by gas n the colon (FIGURE 34)  The small bowel was not distended
Redundancy of the colon was demonstrated by incomplete banum enema
(r16urE 3B) Redundancy had markedly increased durin, the 15 year inter
val following the roentgenogram of FIGLRE 2 1he banum 1 the left colon
(FIGURE 2B) remaned there one week in spite of cathartics, large and fre
quent doses and enemas four times a day The patient then had partial
evacuations and somewhat improved  He returned to the hospital three weehs
later agan in trouble distended and passing nothing by the rectum  Agam
there was distention of colon not small bowel (F1ctrr 4A)  The si< preceding
operations had evidently been directed to the wrong cause  Partial colectomy
seemed indicated  Operation was carried out resecting 24 inches of colon mid
transyerse to low sigmoid  FIGURE 4B show s the post operatn e barium enema
The patient during 19 months of subsequent observation has had normal
bowel movements nterrupted by two or three short pertods of diarrhea and
has gamed weight and strength

The second p;men! aged >7 h;\d been constipated all of his hfe and the
difficulty had grad rerou: ! studies and sev
eral barum enemas had revealed remarhable elongation and redundancy of
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Conclusions

(1) Surgery 1s usually not necessary for patients having megacolon When
indicated (Croup II patients) removal of enormously dilated colon and cecum
has effected satisfactory results with preservation of the rectum  Preservation
of the 1leocecal valve mght have avoided the occasional epr odes of accumula
tion of gas 1n the termnal ileum

{2) Surgery 1s usually not necessary for patients having progressive const
pation However when serious trouble occured 1n two patients resection of
long segments of colon preserving rectum and 1leocecal valve restored bowel
function

(3) In megacolon and mn severe constipation varying degrees of motor dys
function occur  Abnormal or decreased activity rather than absence of ac
tiaty or spasm have been observed
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LITE STRISS AND CHRONIC U CTRATIVE COITTIS*

By Willam J Grace

Depariments of \redmne and Psyeluatry New ) orlz Iln;pml Corneld Unsreesy
edrcol Collese Veu Tor

‘The relationshup between peniods of emotional stress and the onset and exac
erbation of svmptoms 1n pitients having chrome ulceryine colitis has Leen
well established  In addon distinct personality features and behavior pat
tern have been foundm thesepatients? * ¥ 4 Aside from the work of Luum?® ¢
1ttle exprrmental work has been done 1o clanfy the phy wlogical mechanisms
through which such a disense process comes thout i human bemgs

\ umque epportumity to study the function and behay ot of the human colon
was presented i four fistulous subjects {(F1CURE 1) Subject A who was ob
served daily for eight weehs was a 26-year old man who had ulceratne coliss
for stx years and had had a lare prolapse of ascending colon and cecum through
an old cecastomy wound  Subject B studied daily for four weeks wasa 54
year-old plumber had a large prolapse of descending colon and sigmand through
a left colostorny wound  Subject € 1 who was chserved twice weekly for
eight weeks was o 4-yesr-old business man who bad a smail prolapse of
cecum through a cecastomy wound  Subject D a 67 year-old broker had a
farge prolapse of transverse colon through a trannerse colo tomy  This sub
Ject was obeerved daily for two neels

Ve ods

‘The motor actinaty was observed and photographed 1y stil) and motion
pctures  In all subjects colonic ntralumen pressure changes m an mlyng
nflated balloon were recorded on an nh »nting Lymograph  When possible
simultaneous recordings were made from areas in both the ascending colon and
the descending or sigmod colon

Blood flw  Color readings were recorded by companing the color of the mu
cosd 1o an appropnately graded color scale standardized according to the
method of Mun<ell” That color changes predictably reflect charges i blog}
flon has been demonstrated by Richards Wolf and Wolff * In general the
redder the membrine the greater the blood fiow

Lyso yme  Lysozyme concentration i the ecretion removed directhy from
the surface of the mucr 2 was measured by the vi costimeine method of Mever®

Secretion  Secretion was observed ta be present on the surface of the cofon
at all tmes  When 1t was scant in 2MOURY 1t wa> designated as one pluy
W hen the .ecretion was so sbundant as actually to drp from the surface of the
bowel 1t was designated as four plus  Tao and three plus were apphed to con
divions between these extremes

Frag ity  The fragihty of the mucous ik arits
to wyury was mensured by applymng n:g:mve pre ure to the mucesa Thc
Iow Koo dn w fom &, Commonas WHF, 4|
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mstrument consisted of a soft rubber catheter a mercury manometer and a
syringe A known pressure was exerted for an arbitrary numbet of minutes
Tf thus snyury did not produce a small petechial lesion then either the pressure
or duration of application was varied unti} a sufficient force was applied to pro
duce such a lesion

The sut jects were customanly observed at the bedside or in the laboratory
one and one half 1o two hours after the Jast meal  Observations of motility
color and secretion were noted after the patient had been resting comfortably
and had been Lghtly diverted for about 3 minutes  Specrmens of surface
secretion were remoied for lysozyme determmation and the fragibtv tested
Fach day a short mnterview was conducted in order to a certamn the predom1
nant mood and feeling, state of the patient and 1o determme what events of
significance had taken place i the patient s life since the Last obsery ation

Results

Durnng perods of relative calm and tranquility the bowel in all four sub
Jects was found to be pale in color (yeltowish red corresponding to o0 an the
scale) relatnely immobile slack scanty mucous secrelton thin watery and
scanty 1n amount and the lysozyme concentration in the mucous secretion was
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low Dunng phases of anger and resentment the bowel was redder (color
anymg from 60 to %) on the scale) hvperactne engorged covered witha thick
opalescent tenacious mucus and the concentration of lysozy me relatively high
The following arc a few typical examples

Subjeet 1 Day to day eustence n a sheltered hospital environment 1s
often productne of emotional calm and tranquilits  However even such a
arcumstance may be productine of emotional conflict  On March 1 1948 the
subject armed at the laboratory, gnm taciturn and having a shghtly flushed
face The bowel was hyperactive quite red (60) and engorped and the lyso
2vme concentration was hugh (5> units)  The surface was oozy  and glisten
mg  Frengenth touching the hy permotile bowel ehaited a strong contraction
He reluctantly revealed that on the preceding day he had been visited in suc
cession by three phy sicians who removed his dressing looked at the lesion and
then abruptly walked off without saving a word to hun He was embarrassed
and humihated by this behavior and reacted with anger and resentment  He
wasin conflict as to whether to complun about this deportment or not  Char
actenstically he said nothing and was still seething with anger when he was
observed the next day

On March 4 three days later the subject was brought to the laboratory one
and one half hours late for s Appointment  He was quiet noncommuntca
tie shghtly flushed  He was loath to remove his bathyobe  Contrary to hus
usual neat apperance he looted dishevelled and unshaven and his har
was hurnedly combed The dressing over the lesion was soiled crusted and
falling off Onlv after considerable discussson with him was 1t possible to
learn the es  Owng to a confi in orders the nursing staff
was not wnformed that he was to be brought 1o the laboratory thws day and
after an early breakfast he was allowed to sleep again  About an hour later
the mistake was reahzed and he was hurnedly awakened rushed nto his robe
pushed 1nto a wheelchur and whisked over to the laboratory m spute of hus
Protests over bis dressing shaving and washing  This was a deplorable situa
Uon to thus very fastidious man It was the first ttme he had even been seen
1n the hospital in such an 11l prepared state and was unable to accommodate
himself to this embarrasang situation  He reacted with anger and resentment
but characteristically made no complamnts and indeed made feeble excuses
for those responsible The membrane was reddened (60) hypermotile the
1ysozyme. 1on80units and 10 was thick abundant and
tenacious

Subject B The usually placid Subject B came to the laboratory on Apnit 10
1948 obviously angry because of a conflict with the nurses  During the pre
‘Vious might he had soiled his bed kinen by the mvoluntary passage of 2 stool
He regarded this as an unfortunate accident  The overburdened nursing staff
cnucized him severely He was embarrasced and humibated and reacted
with suppressed anger 3nd resentment  When seen a few hours later he was
sullangry  The colon was hvperemic (color 60) engorged and unusually sus
ceptible to myury  The lyvsozyme concentration was 11 (on a usual day of
calm 1t was 1 unit or less)
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Subject C  Duning phases of good spints cheerfulness, and feelings of calm
and secunity the exposed colon was pale (30) mmmotile and secretion was thu
and watery Lysozyme concentration ranged from 10 to 36 units pet cc
During penods of conflict anger or resentment the bowel was redder (+0 to
60) more active and secretion was thick and tenacious Ly sozyme ranged
from 8 to 16 umits per c¢  For example, on December 29th, he was angry,
resentful and had hostile feelings toward a physician who had requested him to
come into the hospital for additional experiments  He was in much conflict
as to whether he should or should not comply ~ The patient felt that he was
being ‘pushed around At the same time he felt obligated to that physician
and that he (the patient) should be a “good sport about it The colon wnas
red (60) and hypermotile  Secretion was thick and opalescent  Resstance to
trauma was reduced (FIGURE 2)

Subject D On February 5 1949 the patient was seen at the bedside He
wasangry Just a few mmutes before he had been visited by his former phy st
cian, the one who was responsible for gning him streptomy cmn and thus causing
him to be mcapacitated because of vertigo  He blamed this phy sician for his
loss of equiltbrium feeling that the latter had failed to recognize the early signs
of tovicaity and that the physican had he done so could have prevented the
damage to his equilbratory apparatus The patient had forced himself to
be polite tolim To the author he began a bitter tirade agarmnst the physt
cian becoming more angry and resentful It sall his fault 7 ¢ What did he
come up here for anyway 1 should sue hum for everything hes got’
Durng this outburst of temper there was a reddening of the bow el mucosa from
50 to 70 and marhed increase 1n 1ts motor activity  The mucosa became en
gorged and small turgid folds stood up on its surface Dunng this time the
secretion increased from one to three plus and gas was passed from the colos
tom) stoma
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Alteratsons 1 the ntegrity of the colonsc mucus membrane  Wolf and \\ olf*®
noted the spontaneous occurrence of minute submucosal hemorrhages in assocta
tion with protracted and sustained feelings of hostility resentment and anger
The membrane displased the appeirance of superficial gastntis  In the colon
throuh the sigmoidoscope Denms his observed petechtal Jestons 1n patsents
with ulcerative colitis duning anger '

Observations on Subject 1 Under circumstances of relatne calm secunity
and relaxation, the colonic mucous membrane was free of petechral lestons
After three davs of sustained anger and feelings of hostility, however there
was observed a profuse eruption of petechial lesions on the exposed segment of
colon of Subject A These lesions lasted for only 24 hours Tor the three
days previous to the appearance of these lesions the patient had been 1n a
state of sustained anger resentment and hostility over a series of distressing
and humiliating experiences associated with his transfer from one hospatal to
another He was embarrassed and humihated by the red tape and pushing
around and reacted with hus usual suppressed anger and resentment  He said
nothing to anyone about his feelings and rematned smiling and affable through
out

Observations on Subyect C Duning penods of relatne calm and secunty
(this patient rarely 1f ever seemed tranquil) the membrane showed a few
petechial lesions  These were pin point to pm head sized and had a vellow
center It was estimated that about > per cent of the mucous membrane nas
covered with these lestons

Dunng a phase of anger and resentment precipitated by conflict over his
wife s attitude toward hun many more petechial lesions appeared and 1t was
estimated that about 90 per cent of the mucosa was covered by them These
feelings and lestons persisted for about two weehs and gradually subsided
Their cisappearance coincided with increasing feelings of security and well
being brought about by an ymprovement in Tus relations with s wife and her
wmproved health and disposition

On December 29 numerous petechia again appeared  For three days the
patient had been increasingly angry and resentful at another physizan whom
he felt was insisting that he (the patient) enter the hosputal for further expert
ments

At this time he was gnen reassurance and emotional support and allowed
to verbalize his hosthity ~ He became calm and tranquil after this interview
Forty eight hours later no petechiae were visible

Comment  Although these lestons promptly disappeared following the
expresston of emotion 1t 15 fitting to consider the ultimate outcome 1f the sus
tained hyperfunction had been allowed to continue  Liutn was able to produce
petechiae and ulcerating lesions in the colonic mucus membrane transplants
dogs  His method consisted 1n ehicrting sustamned hyperfunction of the bowel
erther by trauma or by drugs (intravenaus prostigmin and local acetylcholime)
or by ntravenous dysentery tosin  He concluded that sustained contraction
of the bowel resulted in engorgement and the ultimate ulceration of the mucous
membrane In the subject reported hete sustamned anger hostility and re
sentment elicited sustained hyperfunction of the bowel ~ This protracted hy

hity and resulted 1n the f of petech Had thes
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situation of resentment and anger been allowed to go on 1t 1> hhely that the
local bleeding and tissue anoxemia would have gone on to tissue necross
sloughing, and the formation of ulceration

Tragiity of the mucous membrane By usmg the method prey 1oust described
for estimating the fragihty of the mucous 3} 1 3t
tomyury widevarnations hate been demonstrated (HGURE 2) If accordlnﬂ),
the height of the column represents negative pressure in mm of mercury and
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the width of the column represents the duration of application of this pressure
then the square area enclosed g es an estimate of the force necessary to produce
a small hemorrhagic petechiil ke injury  Observations on Subject B show
that to produce a lesion during periods of calm security, and relaxation pres
sures of about 200 mm of mercury had to be applied from four to eight minutes
whereas during phises of anger resentment and hosulity (1e  the day on
which the subject solled his dressing) only 60 mm of mercury had to be
supplied for one and one half minutes

Alierations tn o yme concentration  Yeelings of anger resentment and
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situation of resentment and anger been allowed to go on 1t 1s likely that the
local bleeding and tissue anoxemta would have gone on to tissue necrosis
sloughing and the formation of ulceration

Fragility of the mitcons membrane By using the method previously described
for estimating the fragility of the mucous membrane or it< reciprocal resistance
tomjury wide vartations have been demonstrated (FrGurr 2) I, accordingly,
the height of the column represents negative pressure m mm of mercury and
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the secretion of a thick tenacious mucus has been obser ed 1n all of our fistulous
subjects during periods of anxiety or anger We believe that the engorged
mucosa and the continued hyperfunction lead to submucosal bleeding and ul

tmately to ulceration  Timally the increased lysazyme may contnbute to the
damage by eroding the mucous membrane  The engorged fragile, eroded mu

cous membrane 15 probably easily mnvaded by indigenous fecal microorganisms

or s further damaged by the action of substances normally present 1n the fecal
stream  This thesis 18 shown duagrammatically n xi6vre 3 The work of
Wener and Stmon ™ producing nlcerative colitis 1n ammals, was done by the
prolonged admmstration of mecoly]l This agent produced hyperfunction of
the colon 1n our Subjects B and C' (FIGURE 4,

Conclustons
{1) Teehng states charactenzed by anger and resentment are associated
with hyperfanction of the colon  This hyperf of the colon1s d
y hype hy hity hy on of mucus and of

the enzyme 1y sozyme

(2) Hyperfunction of the colon results 1 icreased fragility of the colome
mucosa

(3) The colon dunng periods of anger and resentment resembles the colon
after the admimstration of mecoly!

{4) Sustamned feehings of anger and d with d
hyperfunction of the colon result in submucosal bleeding and ulceration
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hostility are associated with a hypermotile, engorged colon  Under these ar
cumstances lysozyme concentration 1s high? The njurious effect of the
application of high concentrations of lysozyme to the surface of the colon has
been shown? ¥ That the effect of lysozyme on the mtestine which 1s fragile
or engorged 15 more deleterious 1s certainly highly probable
7l of the mucous membrane  Just prior to the beginmng of our ob

servations Subject A was convalesang from an acute eacerbation of his
ulceratnve colttis which occurred 1n a setting of protracted resentment over the
fact that his brother had started to Ine with the sister in law after they had
been separated for many months He was angn, that the brother was gomng
to take up with her again and visualized fresh humiliations for himself and
other members of the family and further anxiety lest the sister mn law move
back mnto the patient s house His difficulty culmmnated when he ganed the
1mpression that an acquaintance was spreading rumors about his fanuly 1n the
neighborhood  He said he felt the beating him  but 1nstead only seethed
with anger and resentment for the nest few days At this point his bownel
was noted to be very red with a thick yellowish discharge from the stoma
After hospitalization the thscharge stopped and the bowel became Jess red but
approvimately two weeks later there were still several small shallow ulcerations
14 to 14 inch in diameter scattered about the surface of the prolapsed mucosa
After approuimately a weeh of observation when he had established a good re
lation with the author and felt secure 1n his environment relatively cheerful,
happy and relaxed the ulcerations greatly dimmmshed 1n number

Reloine prevalence of colontc hyperfunciion The colon of Subject A, who had
ulcerative colitis was relatively hy peremic (color higher than 40) more than
50 per cent of the ime while such redness was observed m Subject B only half
as frequently  Lysozyme concentration in the bowel secretion of Subject A
was hugh (over 25) 1 80 per cent of the day to day determinations while an
elevation of Iysozyme concentration to 11 occurred only once over the three
week pertod of observation i Subject B Compared to days of calm and
cecurity when the bowe! was pale and sfach Subject A s bowel was in a state
of exagperated contraction about half of the time A contracted bowel was
<een on only one occaston 1t Subject B Subject C who had ulcerative colitis
likentse showed a reddened hyperemic colon more than half of the time of
obsenation  Subject D who was m low spinits and dejected on each dry of
obsennation pever showed a contracted bowel  Subject 4 was in 2 state of
<erious conflict and had suppressed feelings of anger and humiliation more than
50 per ent of the ime contrast to Subject B who was angry and resentful
only once during the period of observation

Discussion

Ry mographic traangs were recorded from the sigmoid portion of the colon
4 sertes of subjects with ulceratne cohitts  The ¢ showed erther a straight hine
recording ndicating sustained colonic contraction or a nse 1 the basc line of
the tracing durnng feelings of anxicty or resentment indicating 1 sustuned
sigmoid region * Increased rhythmic contractiity  sus

contraction 1n the
hyperemua engorgement hypersecretion of lysozyme ind

tamed contractions
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mmpatred or both  The constipation seen 1n depressed patients 1s often asso-
ciated with anorcun and smaller mealy It 1s known from the worh of Stewart
Wolf § that mooads of depression resignation and wathdrawal are accompinied
by diminished gastric motility  Crace observing the colostomy of one of his
expenmental subjects noted that duning such meods the ingestion of a
standard meal was followed by much less vigorous colonic motility than dunng
relatn e tranquillity and good spints

Penstalsis n the colon may be retarded not only by weakness of the wave of
contractron  but also h) fmlurc of receptine relavation (sometimes called
achalasin ) or by h 10n M nts (usually referred to
loosely as spasm ) The best understood site of these processes 1s the sigmoid
calon which has been studied fluorascopically proctoscapically and Aymo-
graphically  All the textbooks of radiology show »llustrations of 2 string
sign  (a narrow thread of barium im the sigmoid and descending colon) ndi
cating obliteration of the lumen n spastic constipation  This classic picture
seems to have gone out with the five cent fare and 1s today hard tofind  Lesser
degrees of narrowing of the sigmotd however are probably indicative of the
same process

Proctoscopically the constriction of the sigmoid can be most impressively
shown Although the rectum s widely patent, in the lower sigmoid there may
be an abrupt transition to occlusive spasm so powerful that the instrument
cannot be advanced with anv reasonable force From below 1t looks very
much hke a sphincter Many observers have been inchined to liken it to a
sphincter and to suggest that 1t has such a function to prevent the passage of
feces from descending colon to rectum until the time for defecation 1s at hand

Clearly spastic occlusion of the sigmoid can be due to local inflammation
as1n diverticulitis or an infected tumor but more often 1t occurs in anatomically
normal colons as an accompaniment of emotional tension  The occurrence of
constipation has been repeatedfy observed at times of Iife stress which engenders
emotional conflict The regulanty of this climical coincidence has been made
clear by the painstaking stucies of White Cobb and Jones? Some years ago
Dr ke Dr Tuhn and I tred to reproduce this clinical phenomenon in the
laboratory under controlled conditions Ve observed the sigmoid colon proc
toscopually for long periods taking note of its engorgement and 1ts state of
contraction When the thoughts of the subject were occupied with neutral
topics the bowel was widely patent  When the experimenters made the sub
ject angry hostile and defensne the lumen was occluded by a vigorous and
sustamed contraction

This same relationship has also been studied kymographicaily using single
or tandem baltoons passed bv rectum 3 The sigmoid motility of restin,, sub
Jects 1s constant for the ndividual over a period of two to three hours  When
wvolved i an Iy disturbing tatersiew htened contractions fre
quently developed The pattern of these nonpropulsne contractions seems
appropriate for retaining feces and suggests that the aigmod 1s truly a sphinc
teric zone overactivity of which 1s associated with constipation  Conclusions
regarding the moods or feeling states of individuals are less secure than those
based wholly on objective data yet these motility changes observable i the




PHYSIOLOGICAL AND PSYCHOLOGICAT FAC1ORS IN THE
PRODUCTION OF CONSTIPATION

By Thomas P Almy

Department of Medicme “ew ¥ ork Hospulal-Cornell Unnersity Vedical College
NewYork N ¥

To be meamngful, a discussion of the factors nvolved 1n the deyelopment of
constipation must confine itself to man  In the study of man n recent vears
we have become increasingly aware of the mterrelationships between psycho-
logical and physiological phenomena It 1s appropnate that these aspects of
constipation should be discussed together

The structure of 1deas which I shall present 1s composed of matenals of
varying strength  Some of 1t 1s laboratory observation conducted under con
trolled conditions  This work 1s weakened at times, by the need for subjective
nterpretation of some signs of emotional tension Many of the chimcal ob
servations lack hardness for the same reason but others are objectve and so
often repeated that they have a certain sohidity To grve the whole thing 2
recognizable shape and to distinguish bow from stern I have added some hy
potheses of the fimsiest sort  Even from the back seats these should be cleatly
distingwshable for what they are

Constipation 1 the objective sense means delayed passage of feces Having
a bowel movement requires the mtegration of smooth muscle activity auto-
nomically mnervated with sheletal muscle actnity involving segmental nerves
comphcated reflex patterns and suprasegmental control The process drvides
stself naturally mto the mechanusms of colome motihty and those of defecation
Delay can occur 1 either or both of these steps in the process

Colonic motility mvolves the propulsion of feces from the right colon to the
rectum As stated 1n previous papers most phasic actnity in the colon 1s
nonpropulsive the feces moving onward by brief penstaltic rushes which ecour
mfrequently The usual stimulus to such propulsrve motthity 1s the ingestion
of food or fluids and the pathway 1sthe gastrocohcreflex  We may properly
doubt that the stomach s an essential receptor 1n this mechamsm because the
reflex seems to function after total gastrectomy The efferent pathway 15
thought to lie m the cholmergic fibers of the autonomic nervous system as
atropine or banthine can mterrupt 1t * and similar colonic actrvity can be pro-
duced by parenteral acetylcholine or methachohine  That the vagus 1s not the
only efferent 15 mdicated by observations of Grace® in v hich the reflex persisted
1n one of his fistulous subjects after an effective vagotomy

Constipation may develop because the gastrocobic reflex with resulting mass
perstalsss, doesn t get started or because 1t 1s blocked  Fasting man 15 con
stipated *  Marked reduction 1n the bulk of flurd or food or i 1its residue
dmmshes the vigor of penistaltic rushes m the lower bowel  Witness the
constipation of ulcer patients given only mulk and cream  Fven with normal
intake of food, there may be impaurment of the gastrocolic reflex owing to
Aiminished gastnc motlity Consttpation 1s not an uncommon symptom of
gastric cancer,® 1 which the food 1ntake 15 often reduced or gastric motihity

398



Almy TFactors m Constipation 401

by their parents’ example that they should not defecate except with the bath
room door locked In the highly avilized adult having a well-ordered exist
ence the ‘negative signals have accordingly multiphed and the positive’
signals are few the bowel movement can be had only in the same bathroom
after the same breakfast while checking on the same watch to make sure that
there 18 time to make the 8:08 train

Let this same person sleep late on Sunday go to Chicago on the sleeper or
go to the hospital for a chechup the ‘positne signals being temporanly
lacling he fails to move his bowels for varying periods of time This con
stipation often continues for a short time after he returns to his former habits
until he can bhish positive cond Transient may
thus develop out of a wide vanety of madents 1n our lives  In most cases
normal habits of defecation are spontaneously resumed after a few days or
weeks but for several reasons this resumption may not occur and chrome
constipztion may be established

Chnically the most obyvious reason for transient constipation 1s the patient s
failure to understand the need for regular visits to the toilet and his behef that
only a well marked urge to defecate should lead hum there In order to pro-
duce the desired urge he takes increasingly strong cathartics and gets bowel
movements at unfambar times and irregular mtenals  This development
further disrupts conditioning  The stronger cathartics empty the bowel so
completely that more than a day may be required to fill 1t again  This leads
of course to their overuse on the premuse that a daily bowel movement 1s
best no matter how 1t 1s obtained  Cathartics also irntate the colonie mucosa
to such a degree that considerable spasm of the left colon remams and 1s easily
visible proctoscopically In these patients spasm of the distal colon seems
to occur also as an of the 1 tension dered by the
constipation itself Repeated failure to normalize bowel function makes the
trp to the toilet a symbol of frustration  The ongmal disturbance of con
ditroned reflex behavior thus becomes complicated in many ways and the re
sulting constipation 1s prolonged

There are a number of less common forms of constipatson i which the mecha
msm 1s somewhat different or 15 actually unknown Megacolon has already
been described by Dr Gnimson  The constipation induced by opates 15 as-
sociated with an increase in segmental nonpropulsive activity almost every
where 1n the small and large intestines In lead porsoning the same effects
on the membrane of the muscle cell which produce cramps apparently produce
susLamed spasm and delayed passage of feces™ Constipation 1s common 1n

d1 where hy] may mpair the contrachlity of

muscle This seems to be true 1 skeletal muscle but there 1s not yet proof
that the effects on smooth muscle are climcally tmportant We do not have
adequate studies on the of de It has been d
that the force of contraction of smooth muscle 15 1rnpaired by myxedematous
deposits as n the case of cardiac muscle At the same time the patient
having hypothyroidism commonly lacks the vagorous appetite which strengthens
the gastrocolic reflex and the attention to todet habits which healthy persons
require for optimum bowel function  The latter factors are also present
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laboratory seem to be consistently accompanted by feelings of tension hostility,
defensiveness tenacity ‘These same attitudes are commonly observed clin
cally 1 patients having spastic constipation, and are sigmificantly different
from those of patients having diarrhea ® Pending further evidence, constipa
tion associated with spasm of the distal colon can be thought of as part of a
primutive integrated pattern of reaction to stress

‘When mpaired colonic motiltty 1s the cause of constipation, the delay occurs
at the sigmoid level or lugher ‘The rectum 1s usually empty of all but ex
ceedingly small and hard pellets of feces  In other constipated patients how
ever the rectum contains large masses of stool of normal or softer consistency
‘These facts will suggest that, in these cases the rate of passage of contents 15
normal until the rectum 1s reached, and that the defect hes in the process of
defecatton. This condition 13 the second major form of consttpation, and 15
best understood by calling to mind the fact that the emptying of the rectum is
a reflex phenomenon

In the newborn child, the defecation reflex 15 quite sunple  The distention
of the rectum by a stool coming from above—or the msertion of a proctoscope
from below—leads promptly to relazation of the anal sphincter and the muscles
of the pelvic floor, then to the drawing up of the thighs and the contraction
of the muscles of the lower back, the antenor abdomnal wall and the da
phragm There 1s forcible expiration with the glottis closed Thus reflex 1
pp Iy org d at the ! level by a center 1n the sacral cord
Damage to this center, as m cord compression or to the afferent or efferent
nerves as In lesions of the cauda equina may lead to acute obstipation 1 More
often the effector muscles are weakened or damaged as the result of multiple
pregnancy birth mjuries antertor horn cell disease or muscular dystrophy
Most ¢ Iy, the | apparatus is fered with by parnful lesions
of the anus, such as fissure or thrombosed hemorthoid which prevent relaxa
tion of the sphincter

As the child grows this reflex 1s affected by more and more complex con
ditioning  In the process of tollet traiung 1t 1s first intimated to him that
defecation can be willfully suppressed and apparently by trial and error, he
learns to tighten the anal sphincter hold himself erect and breathe shallowly
with high diaphragms until the rectum can accommodate itself to the distend
mng force As tollet traming nvolves the earliest disaiplinary demands ord:
nanly made by the mother upon the cnld 1t seems plausible that by mere
assoctation m hus expenience hostility toward the mother might become related
to the process of defecation  Psychoanalysts have gone far beyond thus point
1n explamng adult constipation on the basis of conflict situations ansmg 11
childhood ® More numerous studies and more direct obsers ation of the process
of tolet traimng might provide acceptable evidence that these childhood events
can afiect adult bowel function

Further growth and increasing anareness of social pressures cause the defeca
tion reflex to become  negatnv ely condittoned to a wide vaniety of situations
or ¥ signals —the classroom the athletic field or the fnends house The
extent of this development varies of course with the taboos of the child s own
farmly some children are taught that all public toilets are dirty or are shown
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Docror Astrr Wisnrtstein {Monn Stnar Hospro! Neaw York ¥ 1)
¥ should ke 10 ash Doctor Truh whether he implied that vicerative colis
1 the adult 18 the result of disturbances in bowel mana, ement ininfangy  If
he does imply this § <hould Tihe to hear what he thinks about this profonged
time mtenval 1 hnow that the unconscious is considered timeless but
these cases it seems 1o 1ake a very Jong time

With reference to Doctor Jordan s discussion 1 agree with her that both
sy chie and somatic approaches are needed 1 the study of chronic constipation
It 15 my impression that the functional disturbances of the colon commonly
clled the aerocolon (pereonally 1 prefer to use the term  hvperirntable in
testinal tract ) are usually the results of neuroes Whether mucous colitis
1 an exag.erated state of these conditions or a separate distinet entity re
mans an unsettied problem

Some vears ago Chester Jones and tus collaborators demonstrated that
mucaus colitis 15 probably a parasympathetic distusbance, chiefly 1n the nature
of the motility of the bowel and the large increase 1n mucus 18 secondary to
mechamcal 1mitation due to mereased muscular spasm This ques 10n 18 2
point of greater interest particularly i hine with Doctor Frugh s obsen ations
of diarrhea constipation efc  occurring from infantile disturbances and bowe!
management. It seems to me a pont of great interest that these varyus con
ditions {constijation diarthea and mucous cohtis) are not the forerunners of
ulceratine colitis  In other words we have not seen—and this 1s true 1n the
experience of cases such as the Bargen s .enes— the transition of chronic con
stipation or chromc functional darrhea to uloerative colitt  The ulceratne
colitis must exther be due to a pecial type of neutosis and perhaps has a dif
ferent mechamism  Personally [ suspect that the functional distubance in
ulcerative colitis 15 on a vascular bais. Doctor Raymond Megmbow 1n our
hospital has found a vasoconstriction n 14-15 cases of ulceratne caliis Tras
also possible that increased 1y sozy me may play a role in the disease

Refernng to Doctor Crace s paper I am qute familiar with s work be
cause one of his four cases vas a patient at Mount Sinay Hospital who was
studied by Doctor { race 1 conjunction with our psychiatnic group  In this
patient we also found very deimte evidence of a va.cular disturbance  The
other functions were ordy sliphtly altered  When this patient was angered
particularly by doctors whom he identified vith a German armv officer who
threatened to shoot him when he was a captain n the British Army 1n World
War I he would how a marked congestion of his colonic mucosa and hefore
our eyes petechial hemorrhage appeared

We found that patients with ulcerative colitis v ho nere treated with ACTH
or cortisone  howed a marhed fall in the fysozyme concentration of the stool

Thus bas been shsenved by others particularly by Sevmour Gray but in our
patients this did not necessarily parallel the chimeal improvement Tt still
remains a possibility as Doctor Crace has pointed out that this fysozyme
concentration can be altered independentlv of the amount of nflammatory

403



402 Annals New York Academy of Sciences

psychotsc depresston, and the common occurrence of rectal impaction both m
depresston and 1 myvedema pomts to the defecation reflex as the focus of
trouble

One further question haunts us Is there such a thing as afonic constipatton?
Can constipation oceur entirely because of reduced neuromuscular untability
of the colon? Thus effect was suggested many years ago on the basis of \ ray
studies indicating delay in the passage of barium or bismuth  With accumu
jating srpenence the range of normal passage time has seemed broader and
these posed prol tions not t I do not believe I have ever
seen primary aton} of the colon, that 15, a disturbance unrelated to reduced
appetite or food intake defective habits, colonic spasm, ot anal complications

In summary I have suggested that constipation mvolves defects m colonic
motthty or in the mtegrated mechamsm of defecation, or both Colomc
motility 1s usually disturbed as part of a defensive reaction agamnst Iife stress
which has charactenstic emotional colorings and 1nvolves dimmished gastrocolic
reflexes and increased segmental contractions of the distal colon Defecation
15 a complex conditioned response winch 1s disrupted by even temporary altera
tions in the habits of daily hfe Cathartic abuse 15 important 1 that 1t pro
duces colonic spasm and further distorts abnormal habit patterns In most
cases of constipation these factors are intermingled m complex fashion
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child 15 a2 much more direct one and probably would be much more productine
1n the long run

In so far as another methodolgical factor goes 1t 15 not what you do but the
way youdoit especially what else y ou do besides colonic conditioning  In the
study of these patients 1t 1s very 1mportant to determune the total maternal or
other conditioming of the child and use that to see whether 1t could influence
the colonic condition tn the later development of colonic functions This 1s
wmportant because one does see patients certainly ulcerative colitis patients
where there has been mental colonte cond mummal no
constipation or mintmal early colonic conditioning and yet these people suffer
from these marked disturbances

T can visualize that one mother who has a predominantly healthy attitude
toward her child might condition the child early with mimmal chsturbance
while another mother might 1gnore the colon as such but compulsively con
dition the child and cause a good deal of colonc difficulty

In Doctor Daniel s expenience with about 23 cases at Presby terian Hospital
and 1n simular cases of my own at least on a superficial level with four long
term analy tic studies of colitis cases the general madence of schizowd or psy
chotic reactions seems to be about onen five  This 1sabout 20 per cent which
leads some insestigators to consider 1t 2 predorhinantly psvchotic disorder
T thunk 1t 15 very mmportant for gastroenterologists to clear up this pomt and to
encourage further study of patients suffenng from mulder types of ulceratne
colitis  This would also be of importance in the actual determimation of psy

hod dol lly 1deal cases to study would be

those that are nudway between muld transttory colitis cases and severe hos
Pprtalized cases that present us with a good deal of schizoid and sev erely neurotic
matenal for study If we studied the intermediate cases which are mldly
neurotic, 1t 1s possible that some of the psychological mechanisms might be
clearer and enable us to distinguish between primary psy chologcal phenomena
and the 1 d d secondary dev that are found 1n
severely sich patients

The only other pomnt I wish to make 1s that as far as the psychological tech
mgque of investigation goes we should by now reach beyond this approach m
studying these cases e should study not just one facet of the patient s
total reaction but all the facets not only his conscious components but his
unconscious components and all the specific environmental factors in a hfe
situation Ve should study these over a suffiient pertod of time so that
eventually we mav be able to quantitate the psychodynamic components m
these rather complex disorders

In a rather prolonged study over five years of a case of hypertension 1n a
ballistographie techmque I have been amazed to find how comples these vanous
emotions are and how the factors of anxiety come mto play 1n many subtle
interrelationships ~ Also as far as psychological factors go we have to go a
hittle beyond these very important mtul correlations  Fortunately we have
convinced most of the medical profession that emotions are of some importance
but we have now to ask ourselves considering emotions i terms of meaningful
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exudate  You will have noticed that two of hus four cases did not have ulcera
tive colibis, that the area of bowel studied was quite normal, and yet these pa
tients showed marked vanation of lysozyme under emotional disturbances

According to Karl Meyer and Doctors Janowitz and Grossman lysozyme
may be definitely injurtous when applied locally to the mucous membrane in
the experimental ammal and we have seen very little result with the use of
antilysozyme agent such as msulfazole We have not had any expenence with
Doctor Grace’s aerosol therapy

T should like to add another word about Doctor Grace s studies  We feel
that such studies of the effect of acute, conscious emotional disturbances on
bow el movements are of considerable importance i the interpretation of disease
states \We have the feehng however that perhaps prolonged psychologic
mnestigation of the unconscious by the method of psy choanalysis would parallel
physiologic studies of fistula cases and might prove even more productrve and
mportant 1n the mterpretation of disease

‘With reference to Doctor Grimson’s paper which 1s mmdeed very mteresting
and important, my only comment 1s that he started out with the statement
that the extrinsic mnervation of the gastromtestimal tract 1s ummportant 1n
1ts functionung and then he spent the rest of hus paper proving the opposite
Personally, I think that the external mnenvation of the gastromtestinal tract
15 very important expecially mn preserving homeostasis under conditions of
extreme stimulation

We are very much interested 1 Doctor Almy s modern version of Hursts
ongmal classification of constipation that 1s a division into chromic and rectal
types of constipation Doctor Almy presented the matenal beautifully,
terms of modern psychiatric ingo and I think that hes definitely on the night
track in that direction  In Hurst s experience and in my own I just say that
at least half of the patients with chromc consttpation have rectal constipation
or dyskinesta and these are certainly due either to local diseases or to poor
bowel habits  As a rule, these are eastly controlled We usually see the
colomc type and I am n entire agreement with Doctor Jordan that there 1sa
small itestinal hypermotility and then a disturbance of the peristalsis n the
colon This group 15 certainly 2 mamifestation of an underlying neurosis
While the usual drug and diet approach in chronic constipation of the colonic
type 1s faily successful, there are times when there are real difficulties and the
psychologic disturbance chuiefly in the unconscious rund needs a different
approach from the usual drug and diet treatment

Docror LEoN Moses (Department of Psychatry College of Physicians and
Surgeons Columbia Unnersity New }lwie ’N ¥) I should hike to make 2
few bref c e 8y Regarding Doctor Prughs
excellent presentation Ius basic approach to the study of these problems 18
actually the best we have today Unfortunately the psychoanaly tic technique
as mtensive 2s 1t 1, does not go bach to the first second and third year of
the patient s Iife when these very vital eatly colonic conditionings are supposed
tohaveoccurred Itisvery difficult, therefore to reconstruct 1n adult patients
just what did take place So Doctor Prughs approach by studying the
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chuld 15 a much more direct one and probably would be much more productne
1n the long run
1In so far as another methodolgical factor goes 1t 1s not what you do but the
way you do1t especually what else vou do besides colomic conditioning  In the
study of these patients 1t 15 very important to determine the total maternal or
other conditioning of the child and use that te sce whether 1t could influence
the colonic conditton 1 the later development of colomic functions This 1s
wmportant because one does see patients certamly ulceratne colitis patients
where there has been mental colomc conditioning mimimal constipation no
constrpation, or mummal eatly colonic conditiorung and yet these people suffer
from these marked disturbances
T can visualize that one mother, who has a predomnantly healthy attitude
tonard her chuld might condition the child early with mimmal disturbance
while another mother might 1gnore the colon as such but compulsnely con
dition the child and cause a good deal of colonic difficulty
In Doctor Damel s experience with about 25 cases at Presby terian Hospatal
and n sumlar cases of my own at least on a superficial level with four long
term analy tic studies of colitis cases the general madence of schizowd or psy
chotic reactions seems to be about one in five  This 13about 20 per cent which
leads some ivestigators to consider 1t a predommantly psychotic disorder
Tthunk 1t 1s very important for gastroenterologists to clear up thus point and to
encourage further study of patients sufferng from nulder types of ulcerative
cotis  This w ou]d also be of 1mporl:mcc 11 the actual determination of psy
hod:; M ideal cases to study would be
those that are midway between mild transitory colitis cases and <evere hos
pitalized cases that present us with a good deal of schizo:d and severely neurotic
material for study If we studied the intermediate cases which are muldly
neurotic 1t 1s possible that some of the psychological mechanisms might be
clearer and enable us to dxstmgulsh between primary psychological phenomena
and the d secondary dev that are found i
severely sick patients
The only other point I wish to make 1s that as far as the psychologcal tech
mque of nvestigation goes we should by now reach beyond thi approach in
studying these cases Ve should study not just one facet of the patients
total reaction but all the facets not only his conscious components but his
unconscious components and all the speafic environmental factors i a life
situation  We should study these over a sufficient period of time so that
eventually we may be able to the psych m
these rather complex disorders
In a rather prolonged study over five years of a case of hypertension 1n a
‘balhstographic technique I have been amazed to find how complex these various
emotions are and how the factors of anxiety come into play in many subtle
nterrelationshups  Also as far as psychological factors go we have to go a
little beyond these very important mtial correlations  Fortunately we hate
convinced most of the med:cal profession that emotions are of some ymportance
but we have now to ask ourselves considering emotions 1n terms of meanmgful
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buological adaptation to what are these emotions related? What are these
emotions of fear and anger, unconscious emotions of rage and anviety? What
are these emotions 1n relation to the indnidual s economy m terms of basic
dependency needs affection requirements, sexual capacities and the basic
assertive aggressive potential of one sort or another? In this way there might
possibly be found some more psychologic specificity of this drsorder

In the nvestigation of ulcerative colitis I should like to ee the combined
mtensive studies of a psychoanalyst and a gastroenterologst engaged an all the
experiences and facets of the problem

Doctor Karush at Presbyterian Hospital has started something of this
sort but unfortunately, ha» confined himself to brief observations T thunk it
would be very useful to carry out extensne definttive observations

As has been pointed out by Doctor Jordan therapeuttc reversibility can be
an uoportant research tool 1n the determination of ettological components 1n 2
diseaseentity  Onepossible technique to determine just how important psy chic
factors are 1n ulceratnve colitis would be to subject certamn types of cases to
actual psychotherapeutic reversal controlled as accurately as possible We
see cases where people have suffered from the symptoms of ulceratiye colitis for
five, ten or fifteen years and where the statistical probability of 2 reversal,
m the opimon of the gastroenterologist 1s less than five per cent It mught be
possible to subject some of these patients to two or three psychoanalytic re
constructive therapies and see what effect that has on one of these sustamed
persistent  but supposedly or,anic reversible states If such a case can be
reversed and kept 1n a state of reversal for a period of possibly three to five
years 1t might be exceedingly important 1n etiological considerations
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Docror Epwarp J heyer (M ading Ruer, Long Island N 1) Ishould ke
to comment on the function of the colon on the behavior of the ammal 1 the
struggle for hfe  If we place an ammal in a frghtening situation 1t runs avay,
but 1f we put the ammalin a closed situation and frghtenit 1t cannot run away
We then often get a very violent and very vile smelling colonic discharge of
diarthea  This has been noted 1n various sorts of ammals including do s rats
and monkeys and of course 1t will also apply to humans

Let us tahe cases of ulceratnve coliis Tt has been found that 1f you ques-
tion a person a httle about the conditioning relations 1n hus life he gets angry
and there may be a disturbance of the colon  Thus 1s a fived situation It s
condittoned  Perhaps he hates his mother tn law  That 15 a fixed situation
Just as much as if he were an animal 1 a cage  He cannot escape from the
situation  It1s hmiting  If he can get anav from his mother in Iw say 100
rules or so and not see her any more he will get some relaxation  If you get
your patient to the hospital treat him very kindly and nurse lum along he
finally begins to forget the mother 1n law or the critical father or the cntical
mother whoever 1t 1s 1n the family close to him or 1n a business situation
who may exert a very cntical and hostile attitude towards him  He then
reacts with fear just like your frightened ammal with a marked convergence of
nenyous reaction rearnard and then mn his fear he has a compensatory or de
fensrve rage which he cannot evpress adequately He speaks He cannot get
sahsfaction but 1f you histen to him sympathetically and urge him he may get
out the whole story  He may even get a different attitude toward the mother
m law or the father or brother or the business that dommates without going
through many y ears of psychoanalysis  This 1s really 4 iological phenomenon
that runs all the way back through the amimal Lingdom especially in the
mammals Tt also occurs mn birds  On diagnosis of the patient we see he 1s
a case of mucous colitis  Here 1s a person who hates somebody 1n the famly
very bitterly and cannot escape from that persons critigue  Your problem
15 to find out who that critical person 1s and endeavor to bring about an ad
Justment in him  The chances are you cannot correct the critical person
You have to correct the patient s attitude  If we should look at some of these
cases of emotional colitis from that pomt of view we could do something very
effective

Docror Gract In regard to clinical management of patients with ulcerative
colitis most of us are using the of 2 good ph
Patient relationship in order to help increase the secunty of the mdn 1dual
There 1s icreasing evidence in our own climc 1 a group of 40 patients that
hus method of therapy 15 better than other methods of therapy that have been
devised to date I think the analogy to a trapped mdividual or ammal 15
quite good One of the first individuals n my expenience has borne out this
feeling

Docror INGELFINGER I should lihe to suggest that we be 2 ittle bit cautious
1n drawing too close an analogy between achalasia or cardiospasm of the esoph
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agus and megacolon  As far as the dilated portion 15 concerned the condittons
are quite dissimilar I speak on the basis of a series of observations made
other laboratories than ours as far as the esophagus 1s concerned, and more or
less on hearsay, with regard to the megacolon  The dilated portion in achala
s1a or cardiospasm of the esoph d dr e t d
propulsive motion  As mn Huschsprung’s disease or megacolon strong per
staltic progressive waves may be seen  That possibly, 1s one situation where
there are nnglike contractions that may sometimes appear It 1s certamly an
abnormal condition

Further, after removal of the nonrelaxing segment, I am told m megacolon
the remaming bowel almost achieves normal function  After getting around
the nonrelating segment 1n d the r h does not
return to normal function The abnormal dilated portion of the esophagus
has a strong spastic contraction response to the admmstration of mecholyl
More data are needed as far as Hirschsprung s disease 1s concerned but a few
1solated mdividuals have told me that occasionally 1t does not produce a similar
response In the dilated portion 1n Hirschsprung’s disease n the colon, to that
produced n the dilated portion 1n the esophagus

Fially we see patients in somewhat different age groups and we do feel
even on the basis of abnormal physiologic studies that the dilated portion i
the two conditions 15 quite dissimilar  Therefore, I should hesitate to make
any analogy between the two except n a very superficial way

Docror PruGn Dr Vinkelstem raised the question as to whether I felt
that m ulcerative colitis in adult hife the condition was the result of disturbance
1n bowel management during mfancy T don t believe that 1t 1s that simple
T think that may be one of the vanables mnvolved as I tried to point out but
I believe there are many others also  The prolonged time interval which he
pointed out between the development of the symptoms of ulcerative colitts m
adult hfe which had not previously exsted in childhood 1s of importance, and
1 am quite sure that, when psychological factors play a role this seems to rep-
resent a change In the balance of forces which had not come about prior to
this ttme  One learns 1n the history of adolescent and adult patients with
ulcerative colitis that at a particular pomt some change did occur The
patient left home for the first time at the age of 2> perhaps was marned,
had a chuld, finally brought herself or himself to bring about change n the
balance of psychic and social forces but with the change comung about felt
helpless and dependent All the conflicts which will be described as bemng
present 1 such people then came to the surface

T have found, mterestingly enough that in children with ulcerative colitis
1f one goes mto the cases carefully and works with the mother therapeutically
there 15 a history of previous disturbance of bowel function of mild degree
perhaps not impressive enough to be called mucous colitis occasionally shight
diarthea or constipation It scems to be present many times in very subtle
form It does not wvolve the concept of ulcerative necessanly that goes
nto ulcerative colitis but there are subtle changes there that represent the
Interaction of the psychologic and biologre forces that I mentioned  Michaels
and some other people put forth the concept n mdividuals with ulcerative
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colitis of other sweeping disturbances of psychologic or physiologic functions,
There are cases of a psy chologic biologic mfantilism, these are fragile persons
who have certan equipment that plays a role, once the balance of psychic
forces 13 brought about

In regard to the statement Dr Moses made I should certainly like to say
that I appreciate hns pointing out that the total maternal conditionung—emo
tional climate if you will—with the child produces disturbance 1n function or
bastc secunty and not simply the conditioning 1n the bowel zone  There are
mothers and some of these are present in the series that I mentioned who
handled the child 1n such a way as to bring about emot:ional deprivation in the
oral stage when the child was being weaned or fed orally but who on the sur
face had handled the bowel tramng period n a very permusstve way One
cannot generalize in such a gross way and say that this factor 1s always present

Docror Pruca I should hke to make one statement which grew out of the
remarks that were made which I think 1s worth saying and that 1s the fact
that parents today are under 2 bombardment of pronouncements by experts
from all quarters They develop expertitts m a sense and I thiok the
temptation 1s on all our parts to recogmize the emotional component 1n a prob
lem and then impute a certain amount of blame to the parent for not handiing
the situation with what we regard at this particular moment i this particular
social setting as a more constructive techmque I think this gives me an
opportunity to point out what Dr Moses and others have mentioned 1¢
the dichotomy or the opposite ch of and feelings
Most of the mothers that I have seen of children !hat have problems do not
consciously reject their children  They consciously wish to give their children
emotional security  They would like to do things n a constructive way but
unconsciously there may be hostility tonard the child perhaps strong needs
for cleankness and 1t 1s this conflict which produces the problem for the parent
One has to move very slowly with the parents and avoud the temptation to
pomnt out to them the exact nature of the problem because they are not readv
for msight of that kind At one moment in the case the parent 1s ready
then one works along with the child

Crarraan Horranper Dr Grnimson in connection with your demonstra
tion of the d ded bowel loops 1n lon I wonder if you knew of any
data on the pressures which are attained within them

Docror Grmason No but they are enormous They ate impacted If
you put your hand on there there 1s no method to get a balloon up and meas
ureit The prerequisite would be to evacuate it which we can often achieve
We have not used the balloon studies but the same problem relates to the
esophagus  With adequate drainage the esophagus or the megacolon will
become normal 1n size and apparently normal in function without any surgery

May I answer Dr Winkelstein? T believe in mediane and in surgery and
Dr Winkelstein has given me a chance to reassert my behefs I do say that
the extrinsic sympathetic and parasympathetic in the normal individual are
secondary means  Certamnly I do not deny that Some of the stresses we see
were not parasympathetic or sympathetic  They were total reactions of the
body I still believe the sympathetic and parasympathetic play a mmor role
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and 1n the mstances i which we have done colectomy shortening the colon
there may be a length of bowel that just does not work It lies there dav after
day with gas in it Medicines at the best, don’t affect it Ve have not
tnied psychotherapy I have not been too encouraged  The ulceratise colitis
I see now 1s just as bad an ulcerative cohtis as that which came to surgery
ten years ago There are important factors in the etiology Tor practical
therapy, I think we are dealing sometimes with an intrinsic pathology  What
Y mean to say ts mn these large colons <ome place along the line distal or m
the dilated or maybe the whole colon perhaps there was something wrong
not 1n the central connections nor in the central connecting pathwavs but
directly 1n the intninsic plexus itself T wish we had sectioned them to get the
evidence but the hhelihood seems very strong

Doctor GracE Doctor Moses ashed 1if some of the patients were schizoid
or schizophrenics I think that 1s a difficult question to answer, and depends
on what kind of patients are referred to the psychoanalyst or psychiatrist, and
whether they would get a higher percentage of patients that are schizoids or
with schizoid tendencies than I should get

1 have a series of about 40 people now I have only one schizoid that I
know  \whether these people have been seen by consultant psy chatrists I am
not sure

Doctor Moses Will you say how sick are the other patients from the
general psychiatric pownt of view?

Doctor Grack I dont know what you mean In what terms are you
measuring?

Docror Mosgs Psychoneurotic state mild moderate, severe

Doctor GRACE Moderate and severe  Doctor Moses alse suggested that
we utilize more the techniques of psy choznalysis in obtatning mformation and
data about the patients and 1t 1s well for all of us 1n this conference to be
aware that there are no data to support the contention and the feeling that
such techniques are better than any other data being used at the present
moment

Docror CopE Ihave a question that I should like to direct to Doctor Grace
and Doctor Almy I am tremendously impressed by the observations that
Doctor Grace and the group made at the bedside of changes in the bowel and
bowel function but I am confused when confronted with the grouping of the
types of reaction that occur n the individun] when this does occur In the
group of reacttons that he mentioned there were anger resentment diarrhea
ncreased motor function and the like that might together be called caught
in 4 trap ’ diseases as was mentioned earlier Is there a conflict between his
concept and that of Doctor Alm?

Pocror Axn I wonder how much we can lexrn from this hind of study
because many of us have had great difficulty 1n reaching agreement on exactly
how to describe certam qualities of emotional tension  The only kind of
psy chosomatic study which has scemed to me to be umimpeachable 1s that n
which certain bodily changes have Dbeen related to the phenomena of emotional
tension  For example wehave accepted the fact for years that when a Jady
blushes she 15 probably feeling @ certain emotion  We have accepted as fact
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that tears are not only expressi e of emotion but of a certain quality of emotion
Certamn phenomena n the gut happen when people blush and certan other
phenomena happen when they weep  Up to that pomt I think that T am
on safe ground 1n reading something into the emotional reaction of the patient
Bevond that T am afraid that not even psychiatnic lingo can help me very
much I really think that in order to progress further with this hind of re
search or to even approach the quality of investigation which Doctor Moses
suggests we are going to have to rewnte the rule book for climical investigation

Cinaratan Hortasorr Does this mewn Doctor Almy if we could devise
an adequate language for describing or cataloguing various emotional reactions
that we rught hope to establish a one to-one relationship between such emo
tional categories on one hand and physiological mamfestations 1n the bowel
on the other®

Docror Arany I think 1t would take more than language I think 1t would
take objective indications upon which we can all agree whether they are
the realm of other autonomic responses hke blushing or weeping or whether
they are in certain characteristic phrases or turns of the head and the like
If we can agree that certain phenomena are mdicative of a certain quality of
emotional tension then we can proceed to relate those phenomena to other
bodily functions which are under study

Crnatraran Horranper It does not necessanly mean that there s an m
varant causal relation between them  That 1s an open question

Docror Aumy That 15 for us to find out

Doctor heyrr May I comment on this® I have been workang on this for
40 years T have probably done more work on 1t than anybody else in the
world  Youhave this problem  What does the situation mean to the patient
not what the situation means to you? But what does it mean to the patient?
A certamn hind of situation wil} mean one thing to one patient and to ansther
patient who seems to be 1n a simlar situation 1t will have quite a different
meaning  One patient will have a colitis as a reaction  Another fellow may
have a gastric ulcer as 2 reaction  The meaning 1s entirely different  Another
one may have vascular hypertension from what seems to be a simlar situation
Still another one may hive a cardiac spasm as the result  Now the important
part of the clinician 1s to tie up with the psychopathologist and learn how to
disciminate the meaning of the situation the family situation the emotional
situation for the patient  So far 1f you rend all of these books on the study
of colon and stomachs there has always been generahzed a picture of fear hate
hate fear and so on—all kinds of chnical pictures asif you are expecting the
weak organ to break down 1n the fear hate situation I dont think that 1s
fair or good science It 15 not good logic  We have to get the conditioning
expenience and what the situation means to the indnidual  Then I thmk we
will get 1o the bed roch of this thing

Docror Jorpsn Having for years observed the effect of disease upon the
mund T should hike to call attention to the fact that we must not forget that
aspect 1n other words the somatic aspect of the whole problem  Let us put
forth the hypothes:s that the young person the young student mn college gets
ulcerative colitts that he has no bachground of psychogenic trauma or any
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thing abnormal psychuc  He gets the disease What effect does that have
upon his mind? Many of these qualities which these patients are supposed
to have, despondency, efc, might easily be the result of a disease rather than
the cause of 1t I don’t think we should forget that aspect of this whole
problem

Docror GRACE The problem that Doctor Code raises 1s the problem of why
does one person get one disease and another one get another 1n presumably the
same situation  This 15 the biggest stumbling block that anybody n this kind
of work 15 faced with, whether using the techniques we practice or some other
stmilar ones  There are those more facile m wrangling over the words ‘fear
anger, hate Tt does not mean any thing more  You can get a real expen
ence if you go to the dictionary and see how the different words are defined
We have been approaching this problem 1n a way which intends to omit words
that describe emotions as part of the syndromes m using the question of what
the patient wants to do about the circumstances One of the reasons for this
15 there are so few words 1 the English language that can be utihzed to de
scribe the feeling state  Wath such a technique used to define speaifiaity of
reactions we think there 1s at least some hght toward the w ay m whach one
may go further The difficulty between Doctor Almy and myself 1s not one
m collecting data or observations  Jtisa difficulty 1 interpreting what we see

Docror Griuson I seem to be 1n the extreme minonty, but I have a very
strong recollection that some of the things that are being spoken of here m
the way of stress and anger and ways of people getting angry are not much
unhke in behavior, as far as physiology 1s concerned to conditions that Cannon
and others descnibe as sham rage  Sham rage produces a lot of changes in the
animal  Probably in the patient we are beginnung to see signs of what sham
rage does Is that necessanly saying what the etiology of hypertension 1s
what the etiology of ulcer 15> Why do you ash the question? Why does one
man who 1s nervous—I am nervous we are all nervous—get ulcer one man
get gastric ulcer another man ulcerative coltis? T don t manage to have
anything I may have a heart conditon  What 15 the etiology of ths and
what role does ulcerative colitis play?  How may ulcerative colitis be mfluenced
by this?  What 1s the etiology of hypertension ulcer coronary arteriosclerosts,
and other factors? In what wav does the mechamsm by which this disease
differs and progresses cause the patient s nervousness and then cause this?
Conversely, how does 1t cause the reverse? Certainly Iam 1n favor of block
ing the parasympathetic and the sympathetic I have done so many times
I believe in the psychosomatic methods  Here we haye the cart before the
horse and that 1s the question you indicated 2 minute ago Doctor Hollander

CramyaN HOLLANDER It seems to me that Doctor Gnimson and others
have struch at the heart of the problem the choice of organ, and the possibility
that there may be certamn specific personality structures associated with the
spectfic disease pictures I think we are Fecognizin,, today that this 1s not the
case  Itisawish mnasense that we could find spearfic personality structures
with specific disease entities or specific emottons which wil] produce speaific
effects It seems to me that there are two basic factors to use an analogy
with an immunologist one might say the strength of novious stimulus and the
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strength of the host, the resistance of the host It 15 the nteraction betneen
the two and the conflicts set up m the individual s mind which produce the
need for the use of adaptive mecharusms which seem to be brought about by
certain brok 1 1 biol: I eqn psychic cond and
confluence of other factors never by any simgle cause  Just to use one tech
mical term X should like to use the word ego and to define 1t ma way that a
previous mnstructor of mine used which I think 1s a rather graphtc pertinent
one  This instructor, discussing the alcoholic personahity with immatunity and
a tendency to use alcohol m attempted adaptation though unhealthy and n
defintng the ego which 1s admttedly a shppery term sud  Ego s that portion
of the personality which 15 <oluble 1 alcohol  In other words the ego does
dissolve in the face of stress and I think 1t 1s the quantity of stress from the
outside or wtensified inner conflict which produces the weakness of the ego 1f
younill and 1t 1s the strength of the personality thehost the resistance of the
host that 1s brought to the situation whach determunes whether a particular set
of conflicting forces will be pathologicornot I do not think 1t 1s just the emo
tion of fear or the emotion of anger since we all have these as pomted out
but the degree of conflict aroused the strength of the personality to deal with
1t and the types of defenses, if you will adapti e mechanisms which are avail
able that 1n this multiple fashion do determine the symptomatology I think
this 15 all we know at this pomt and 1t 1s very hitle

Docror Moses May I make one comment? Just to answer, I don t see
why at this stage of scence there should be a conflict betw een psy chology and
the psychoanaly tic techmques Doctor Grace I you accept the validity of
one you must accept the general vahidity of the other It 1s an extension a
more mtensrve technique of Doctor Graces psychological factors  All one
does tn analysts 1s do 1t more intensively over a longer penod of time  To
date this 15 1 psychosomatic disorders at most an experimental technique
Because of that 1t 1s justifiable to try these techniques and see how they actually
work

There was one other point I wanted to make Whenever somebody tnes
to get another person to guantitate psvchosomatic factors difficult as that
may be whether psyct lyst or d everyone jumps to
the conclusion that that means 100 per cent psychogemcity 100 per cent 1 1
correlation It does not mean anything of the sort Perhaps in some dis
orders just like weeping 1t may be 100 per cent psychogentcity  ‘The prob
ability 1s this will vary i vanous conditions and the only way to find out 1s
1o study these questions It 1s quite possible that 1 a condition like essential
hypertension that we are definitely dealing with some of the defimtely genet
cally determined autonomic patterns of reactivity which possibly with emo
tional patterns of reactron constitute the chnical condition  Tossibly the
same thing may be found 1n colonic disease  Possibly 1t may not be found
The only way we can actually find out 1s to study these conditions with the
most wmtensive techniques that we have available Psychoanalytic psycho
logic techmques are vahd scientific techmques today

Inasense from a general pomnt of view the data can be repetitious can be
observed by many observers Possibly on the finer details there may be
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disagreement, as there 1s about other investigative techniques, but the general
findings of psychological and psychoanalytic techmques are scientifically es
tablished and as such unless there 1s some practical handicap agamst using
them they should begin to be used This however, does not myvahdate the
excellent psychological studies that Doctor Grace has made I thinh there s
room enough in these various conditions for all of these techmques

Docror ALFRED P INGEGNO I should like to hnow whether i Doctor
Grace s experiments there was any attempt at dietary control, particularly
with respect to the possibilities of allergic reactions to food

Docror GraceE The expeniments were <hort termed lasting only a few
minutes

Docror IncEcNO I mean duning the period of time that these studzes were
made

Docror Grace We did not keep the food diary at any time on any of these
people



Part IIT Pharmacology of the Abnormal Colon

INTRODUCTORY REMARRS TO PHARMACOLOGY OF THE
ABNORMAL COLON

By Mckeen Cattell
Cornell Uns ersuty Medscal College New York N 1

Ve have already heard a senies of papers dealing with the subject of the
normal physiology and pharmacology of the colon followed now by a series of
communications grouped under the title of the Pharmacology of the Abnormal
Colon  Probably we shall find littte difference n the fundamental pharma
cology of the abnormal colon in companson with the normal colon  There are
a pumber of pracncal consldemtmns however which have a beaning on the

of the mal tract which de

termine the choxce of drug lhcrapy

One mteresting and rather puzzling fact might be mentioned Chnically
1t 13 known that atropine 1s fairty effective in suppressing spasmodic contract
ngs of the gastrontestinal tract whereas 1t has comparatively httle effect on
normal motility  In the cat 1t 15 a well known expenimental fact which we
have our students demonstrate for themselves every year atropme 1s peculiarly
effectrve in suppressing the response of the gastromtestinal tract to njected
acetylcholime whereas 1t has very httle effect on the response produced by
stimulation of the vagus nerve That would lead one to conclude 1if 1t were
possible to transfer the results from the ammal to man that atropine would not
be particularly effective 1n spasm ansing from activity mediated through the
central nervous system I question whether that 1s the actual experence of
the chmeians  Perhaps we may have some discussion of the point  If the
abnormal colon responds to drugs i & peculiar fashion 1t 15 hoped that will
become apparent during the present series of papers  Perhaps Doctor Travell
will be able to tell us the circumstances when the stimulant laxatives are most
effective and Doctors Tamter and Buchanan when to use bulk laxatives
Then if they do not have the answers we hope we may learn from the contr
butions of Doctors Seed and Harnis and Doctors Cass and Frederik how we
may proceed with chinical compansons n order to obtain them ‘To what
degree antispasmodics are effective m the hyperactive colon we hope to learn
from Doctor Ingegno and tnally from Doctor Gray whether or not fecal
1y xozyme activity has any bearing on the problem
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disagreement, as there 1s about other investigative techniques, but the general
findings of psychological and psychoanalytic techmques are scientifically es-
tabliched and as such unless there 1s some practical handicap agamst using
them they should begin to be used  This, however, does not mvahdate the
excellent psychological studies that Doctor Grace has made I think there1s
room enough m these various conditions for all of these techmiques

Docror ALFreD T INGEGNO I should like to hnow whether n Dactor
Grace s experiments, there was any attempt at dietary control, particularly
with respect to the possibilitzes of allergic reactions to food

Docror Gract [he expeniments were short termed lasting only 2 fen
minutes

Docror Incrono I mean duning the period of time that these studies were
made

Docror Grace We did not heep the food diary at any time on any of these
people
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referning to such a drug as neostigmine, one would say that it * simulates
intestinal motiity  or “produces diarrhea  not that 1t causes catharsis

‘The implications of the term imtant  are not wholly valid as apphed to
the assortment of stimulant laxatives which I have listed By definition an
sntant drug ehats signs of Jocal inflammation redness swelling and mn the
case of the gut ncreased secretion of mucus ? But powdered phenolphthalein
may be mstilled mnto the conjunctival sac without 11l effect and if placed 1n
ntestinal loops 1t fatls to cause evidences of local irritation even when perstal
sis results* Loewe! * ¢ has suggested that the cathartic action of phenol
phthalem 1n man and the rhesus monkey may depend on the affimty of certain
Jinkages 1 the phthalein molecule for amino groups of the hissues smce he
found that umde affimty parallels laxative potency Hubacher e a7 have
pointed out that exceptions have been found to any law so far proposed regard
g the relationship between chemical structure and laxative activity of the
phthaleins  Loewe! himself states that the above hypothesis 18 far from
bewng proved  but {it] draws attention to the posmbiiity that a speafic
reaction between the drug and some body component may be the basis of the
mechamsm of action

Thus 1t seems that increased propulsive motility caused by a local stimulant
action of the drug on the gut may be differentrated from motility mitiated
reflexly by local imtation FPossibly the term chemical would be more
appropriate than imtant or stimulant 1 classifymng the mechamsm of
action of this group of cathartics

It 1s nevertheless true that most of the cathartics generally included 1n this
category are capable of producing local tmitation under the conditions which
ordinanly obtam mn the mtestinal tract  Such wntation as occurs 1s usually
mild and the increased flud content of the resulting stool 1s probably attrih
utable to the accelerated passage of fecal matter through the descending colon
with wsufficient time for reabsorption of water from this site  In the case of
the hydragogue purgatives however copious effusion of fluid into the ntes-
tinal tract, caused by marked local intation 1s also a factor

Local imitation of the stomach that results n nausea and vomting 1s obvi
ously an undesirable side action of a cathartic  The therapeutic usefulness of
this group of maternals depends partly on the fact that the intant cathartic
prneple as a rule 1s not liberated from the crude drug until 1t has Jeft the
stomach and therefore vomiting 1s not :mduced For example 1onized mer
cury 15 slowly released from msoluble mercurous chloride at an alkalne pH
Emodin 15 slowly hydrolysed from the glycosides mn cascara senna aloe, and
thubarh  Castor o1l 1s a bland neutral fat until 1t 1s hydrolyzed to ncinoleic
acd n the small mtestine It 15 sometimes forgotten that bile 1s necessary
for the digestion of this fixed o1l and that : the presence of biliary cbstruction
castor o1l gnven as prep for . ray examimnation of the abdomen may fail to
empty the bowel Phenolphthalemn also requires the presence of bile 1n the
ntestinal tract to produce catharsis® This does not apply to the anthra
qunone cathartics or calome! *

This need for bile in the intestine 15 quite apart from the question as to
whether the stimulant cathartics act as choleretics ot cholagogues The con
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By Janet Travell
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I have been asked to contribute this paper, not because of anv extensne
mvestigations of cathartic drugs, but because of our interest in rational thera
peutics expressed 1n our Cornell Conferences on Therapy! which dealt with
the rational use of cathartic agents

At the conference on which this monograph 1> based, emphasis was placed
on the need of the abnormal colon for rest in general and 1n particular for
rehef from wntation by cathartics  Wath respect to chrome constipation, or
functional bowel stasis such rest 1s admittedly destrable  Presently, however
I shall quote some figures on the amounts of stimulant laxatives actually
prescnbed which suggest that 1deal therapy of this condition 1s not always
attamed In view of therr widespread usc, salient points in the pharmacology
of these drugs ment review especilly since, m recent years, the stumulant
laxatives have received less attention than the bulk laxatives

The scope of thus paper does not permut discussion of the place of stimulant
cathartics 1 chromic constipation  In acute constipation, however, 1t 1s clear
that legitimate indications often do exsst for giming these preparations, for
mstance during admunistration of constipating drugs such as codewe, mor
phine and ephednne, during bedrest and hospitahzation, after dietary mdis
cretions, and after certain vermifuges Also preparation of the patient for

100 of the abd usually mncludes catharsis by one of this

group

‘The stimulant cathartics compnse several widely different types of com
pounds manly of vegetable origin (1) anthraquinone derivatives contamed
1 cascara sagrada aloe <enna and rhubarb (2) phenolphthalem and other
phthalemns and coal tar dyes* (3) nemnoleic acid hiberated from castor oif (4)
the hydragogue “drastics ’ potent resins and alkaloids of podophyllum, jalap
colocynth elaterm, gamboge, and croton ol (5) sulfur, and (6) calomel

Mode of actzon The “stimulant "or  wnitant cathartics as they have been
termed, are to be contrasted with the mechamcal’ Jaxatives the gums,
salmes hiqud petrolatum and water which promote perstalsis mamly by
increasing the bulk or altering the consistency of the stool

These cathartics are also to be distinguished from systemic agents which
stimulate mtestinal motility only after absorption mto the blood stream for
example picrotoxin vasopressin and the cholinergic drugs  Unlike the latter,
the irntant cathartics are believed to act only when they are present within
the lumen of the mtestinal tract  This action occurs even when evacuation 1§
induced by their parenteral admunistration  For instance emodm (tri hy
droxymethyl anthraqumone) causes catharsis when injected intravenously
The effect 15 thought to depend on the excretion of the drug into the colon
1In fact by common usage the terms laxative cathartic and  purgatnve’
always mply 2 local site of action within the gut  On the other hand i
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flud mto the gut.  Hydrophilic or hy groscopic agents retain water by prevent
ng 1ts reabsorption from the colon
Intensity of action 1s Judged by the number of stools their consistency and
water content  Changes in the character of the stool may be determined di
rectly 1n normal subjects or the number of positive responses in constipated
subjects may be used as an index of effectieness It 1sgenerally assumed that
the normal and const:pated colon behave similarly 1n these respects The
tnflamed colon however 1s unquestionably mote sensitive to irntant cathartics
than 15 the normal
It scems likely that any potent drugin this class may have either 2 Jaxatne
or purgative effect according to the dose given  Thus m China a teaspoonful
of castor o1l has been included 1n the daily diet to produce a mild laxatn e effect
whereas in this country 60 ce are commonly given to produce vigorous purga
tion  The general notion that a given drug possesses onlv one of these effects
stems from the size of 1ts traditional dose  Thus cascara 1n customary dosage
1s regarded as a mild Jatative smitable for daily use in chronic constipation  If
the dose 15 sufficiently mcreased however or the standard dose 1s taken by a
ughly susceptible person purgatton results Gold! has made a plea for
‘greater attention to the adjustment of the dose to the need of the mndiidual
case  Hestys The problem here 1s the same as that with so many other
drugs we spend more tume shifting from one preparation to another than we
o solving a more basic problem determning the needs for the individual case !
Tolerance  As far as I know the devel of tolerance to
catharties has not been imvestigated 1n a systemat:c manner  Tolerance 1s
often thought to be 1 evidence m the patient with chronc constipation who
constantly shifts from cathartic to cathartic because no one preparation s
effectnve for any length of ime  The ease of adjustment of the bowel to new
stimuli 15 well known and 1t 1s possible that the dimimshing effectiveness of a
given eathartic s attributable to the weanng off of a placebo effect rather than
to tolerance
Habituation to cascara 1s said to occur seldom even after long use  One
wonders whether 1n this situation the need for the cathartic may not have
passed and whether a placebo at this ime might not suffice equally well  Ap
plication of the double blindfold method to the mvestigation of tolerance to
these cathartics should prove fruitful
Cumulanion  The capzaty of the body to store mercury 1s well known and
czlomel on repeated adrmnistration may give Dise to curnulation of this metal
Phenolphthalen as I have mdicated undergoes a continuous absorption
re excretion cycle  As it 1s absorbed from the ntestine part of it 1s excreted
m the bile and this portion 1s then subjected to reabsorption  Gradually the
matenial 15 ehminated from the body by way of the colon and the kidneys
The feces probably contam both absorbed and unabsorbed fractions  Under
these o of h takes place over 2 period
of a few days but on a fived dosage the process is self miting
Use and Preparations Hydragogue purgaiies have fallen wto disrepute
because very small doses may produce excessive purgation accompanied by
gastroententts and circulatory collapse  One drop of croton ol may cause
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sensus 1s that they do not stimulate the liver cells to secrete bile nor the gall
bladder to empty 1ts contents
Sute of action With certain exceptions the stimulant cathartics cause evacy
ation by an action directly on the small intestine and indirectly on the colon
The coordinating reflexes of the mntact gut are such that increased motility of
the small intestine 1s follow ed almost at once by increased motility of the large
intestine and vice versa  Fven when the connection between the small and
large intestine 1s severed catharsis may follow promptly after oral admims
tration of a cathartic  Tor example, this has been shown to be true for the
saline, magnesium sulfate * which 1s relatively nonabsorbable and inany event,
does not stimulate intestinal motility when injected mnto the blood stream
Under thesc circumstances the evacuation induced must depend on coordinat
ing reflexes imtiated in the small intestine  Thus all laxatives which stimulate
penstalsis 1n the upper bowel tend to empty the colon
TPhenolphthalemn and the anth in therapeutic doses do not act
directly on the small intestine  In the mtact gastrointestinal tract, increased
propulsive activity of the colon 1s not observed until seyeral hours after inges-
tion when the matenial has arrived 1 the colon  The specific action of cascara
on the large bowel was also d ated by Grabfield" in | expernt
ments on Joops of intact gut 1n rats using a 1 10000 solution of fludextract
of cascara  When a Joop of the small intestine was perfused there was no
effect on motility but similar perfusion of the large intestine stimulated mo
tihity first of the large and after a short interval of the small intestine also
Thts experiment demonstrates not only the site of action of cascara but also
the corrdinating reflexes which hink the different portions of the gut At thiy
symposium Doctor Sara M Jordan spoke appropriately of the umty of the
gastrointestinal tract
The selective site of action of cascara senna rhubarb and aloe on the colon
makes these drugs well smited to admnstration at bedtime to obtain evacua
tion the following mornmng  In customary dosage they usually act i about
eight to ten hours after ingestion  Slow release of the emodin principles from
the glycosides 1n the crude drug dunng transt to the colon has been thought
responsible for the {apse of several hours before evacuation occurs  The colon
15 about 1000 times as sensitive to the action of emodin as 1s the small intes
tine ' Actually defecation has been shown to take place 1n the cat after oral
admimstration of senna when the small and large bowel are surgically discon
nected! The delay therefore must depend on the time scquences of the
cycle of glycoside degradation to anthraquinones and their absorption from the
¢ and re excrenon wnto the colon  Phenolphthalein hikewase has 2 selecinve
action on the colon but may act sooner (four to eight hours) than these anthra
quinone cathartics This difference 15 probably attributable to a more rapid
absorption re-excretion cycle
Intensily of action The cathartic action of a drug depends fundamentally
on 1ts net effect on the propulsive motility of the colon A laxative drug
as been defined as one which produces a formed stool a purgative’ a sem
flwd (or semsohid) stool anda drastic a watery evacuation accompanied by
local wrntation® A hydragogue 15 any cathartic which causes effusion of
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siderably larger than those which obtamn for the vanous pharmaceutical
preparations laxative and otherwise in which glycy rrhiza 1s incorporated as a
flavonng and diluent  Nevertheless, because of marked vaniations in the dose
of heonce required by different individuals to produce chimcal effects one 18
entitled to wonder how often the repeated use of compound powder of senna
contributes to the appearance of signs of congestive heart failure when 1t 15
taken regularly by the elderly

Curiously USP XIV which zdmuts no senna preparations describes §
preparations of hiconice the crude drug the extract pure extract fludextract
and syrup without any assay of potency or even speafic directions for making
the extract For only one preparation the fludextract of glycyrrhiza 15 a
dose stated namely 2 cc, the therapeutic mdication 1s probably 1ts old use as
a demulcent for the mtated pharynx

Aloe (aloes) and alomn which 15 a2 mixture of the active prinaples derved
from aloe are included in USP NIV The USP dose of aloe 1s 02> gm
Foralomna chemical assay of emodinis directed and the US P dose1s15 mgm
Textboohs state that aloin causes pelvic congestion and may lead to ahortion
but this assertion has been questioned ™ ‘The widest use of aloe 1s 1n patent
medicine cathartic pills in which 1t 1s often combined with an antispasmodsc to
prevent grnpmg  The mice tasting chocolate covered ABS pill (aloe bella
donna and strychnine) occasionally holds the Limehght not because of its
cathartic effect but for causing accidental strychnine posoning i children
Strychnine has no rational bass for inclusion 1n this combination

Cascora sagrade 1n the average US P dose 1s a muld cathartic whch rarely
causes griping or watery evacuations  McGuigan ef al ® have shown however
that the UST dose of cascara (2 cc of the aromatic fludextract) m normal
and constipated subjects 13 only about one half as effective as the US P dose
of magnesium sulfate (1> gm) Much larger amounts than the USP dose
of cascara may be required to produce satisfactory evacuation the dose of the
aromatic flmdextract may be as high as 12 cc in some adults® Thus »f the
USP dose does not produce laxation 1t should be increased untl the desired
effect 1s obtained

Preparations of cascara sagrada listed in USP NIV include the extract
fludextract and aromatic flmdextract In making these preparations the
amount of the crude bark which 1s used to prepare 1 gm (or 1 cc)1s3 gm for
the extract and 1 gm for both the flmdextract and aromatic flmdextract ‘The
officral dose of the aromatic fludextract 15 twice that of the plain fluidextract
because approumately one half of the active cathartic principles 1s thought to
be destroyed in the process of preparing the aromatic fluidextract owing to pro
tracted boilmg with water This procedure also removes some bitter sub
stances and together with the addition of volatile oils and liconice for flavor
g 1t mproves the palatability of the preparation  The aromatic fldextract
contans 4 per cent of glycyrrhiza extract The alcohol content of the two
fludextracts 1» the same about 18 per cent

The US P \IV dose of the extract grven as equivalent to 2 cc of the arom
atic flurdextract 15 03 gm {1 tablet) In tolerant mdwviduals in whom the
effectrve dase 15 12 cc (234 teaspoonfuls) of aromatic fludextract 6 such tab
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vomiting and extensive fluid evacuations accompanied by abdominal pain and
tenesmus 20 drops have proved fatal® None of this group s official in the
UsSP XIv
Calomel ikewise has no place 1 therapeutics as a cathartic, since the danger
of mercury poisoning 1s ever present, espectally following repeated doses or n
the presence of intestial obstruction when the expulsion of the unionized salt
from the intestinal tract 1s delayed  Mercurous chlonde was deleted from the
USP IV
Sulfur 15 sometimes given to children 1n the form of the spring tonic, “sulfur
and molasses ”  This empirical use may have 2 basis in the reported effectiv
ness of suliur as a vermifuge for pmworm **  Sulfur has gone out of fashion as
alaxative probably because the hydrogen sulfide formed 11 the intestinal tract
which 15 though to act as a muld irntant, 1mparts a disagreeable odor to the
stools and even to the breath  Sulfur 1s also sa1d to provide bulk and to soften
the stool * The USP XKIV dose of precipitated sulfur 1s 40 gms  Sulfur
constitutes 8 per cent of compound powder of senna
Rhubarb contamns glycosides which Iiberate at Jeast three cathartic anthra
qumnones emodin  chrysophanic acid and rhem (no cathartic pnnaple 18
present 1n the rhubarb grown in the Umited States as an article of diet) Rhu
barb also contains a considerable quantity of tanmin which tends to produce
the opposite effect that 1s, constipation  In fact, small doses of thubarb are
recommended for the treatment of diarthea® This preparation 1s not 2 satis
factory cathartic, and its hugh content of oxalic acid also tends te hmt its use
Several preparations of rhubarb were included in USP XIII but none was
admitted to USP XIV
Senna hke rhubarb has fallen by the wayside or so one would conclude
from reading the literature Senna and its preparations have been deleted
from USP X1V However compound powder of senna better known by 1ts
old synonym, compound hcorice powder 1s still widely used by many people
(some of whom used to take hquid petrolatum) and is sometimes recommended
as an alternative to castor oil for prep’ prior to X ray evammation of the
abdomen The USP XIII lavative dose of compound licortce powder 15 40
g (05 gm of senna) but for X ray preparation the dose 1s usually 16 0 gm
(20 gm of senna) Textbooks state that senna may cause gripmng but this
1 certainly not a umiversal side action  Probably a more important drawback
15 1ts high content of hiconice which constitutes about 25 per cent of compaund
powder of senna by weight
Jacorsce 1s subject to two misconceptions (1) that it 1s a cathartic and (2)
that 1t 15 an nert pharmacologic matenal  Glycyrrhiza has been shown to pos
sess an action similar to that of desovycorticosterone acetate (DOCA) ¥ 15 1
17 15 Tn normal subjects, fauly large amounts of liconce cause a gain m body
weight owmg to sodim and water retention and under switable condittons
may substitute jor DOCA 1n Addison s disease The constituent of the crude
drug responsible for this action n glhycyrrhetme acid a polyterpene which
resembles 1n 1ts structural formula the steroid group to which DOCA be
longs® ¢ The doses of the glycyrrhiza preparation which produce cortt
costerod effects range from about 15 to 45 gms daily and are therefore con
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TaBte 1
Puxcuase or LAXatrves By DEParTMeNT oF Prarvacy New iors Hoseizar 1952

Drug Am ot A g dos AN

Cascara sagrada extract 50 000 tablers 03gm <0 000

Aromatic fluidextract of cascara 36 gals 2¢cc 42 000
sagra (31615 )

Compound powder of senna, 50 Tos 1gm 565

Castor o1l 48 pals 30cc 6 360
(400 ibs )

Liqu d petrolatum (mineral oi) 648 pals 30cc 86 184
{5 700 tbs )

fagnes 2 tmagma (miik of mag $52 pals 15 cc 183 00O
nesia) {3 600 ibs )

Magnesium atrate 208 gals 300 cc 2713

On g lon = 4000

vermifuge since 1t reduces the toxicity of the host to this agent which other
wise has a nacrow margin of safety

Usage 'TABLE 1* shows the purchase of laxatnes evclusne of the gums
made by the New York Hospital Pharmacy i 1952 The figures may be
assumed to parallel the amounts prescribed because the inventory carried over
by the pharmacy from one year to the next 15 very small The hospital has
about 1200 beds and the distnibution of the drugs listed includes those also
1ssued through the Qutpatient Department which handles about 230 000 visuts
per year

(1) Leading the list 1s magnesia magna (milh of magnesia) with nearly 200 000
doses calculated on the basis of three teaspoonfuls to a dose  Based on the
quantities purchased ats use was approximately 532 gallons or 4600 pounds
Magnessum ¢iirate was used n the amount of 208 gallons or 27/3 doses  Less
than 100 doses of any other saline were 1ssued

(2) Cascara 15 next n order the number of calculated doses bemg 122 000
Aromatic fluidextract of cascara sagrada accounted for +2 000 doses and cas
cara tablets for 50 000 doses

(3) The other anthraqunone preparation 1n general use 15 compound powder
of senne  Approumately 50 pounds were bought accounting for 5625 doses
(4 gm each) Together the cascara and senna preparations amounted to
about 400 pounds or one fifth of a ton

(4) Laqu d petrolatiom (mineral o1} was used 1n almost astronomical higures—a
total of 648 gatlons or 2}/ tons  This accounted for 86 184 doses of 30 cc each

(5) Castor o1l was not a laggard 48 gallons or 400 pounds were used which
provided 6 360 doses of 30 cc each Nearly 3 tons of hquid petrolatum and
castor ol were used

(6) Phenolphthalesn 15 ot wcluded i the New York Hospital Formulary
One pound was purchased by the Fharmacy 1n 1945 and this amount 1s still
being used as needed 1n the form of a remforced emulsion of hquid petrolatum *

In view of their widespread use I should Iike to close by emphasizing some

Fgu  bmuttdbyM Nmma N Bk Apothecry Cb f Newl kHosptal Ph rmacy
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lets would have to be taken  Most patients would object to so many pills but
not to a couple of teaspoonfuls

Cascara sagrada m switable dosage 1s probably the most satisfactory of the
stimulant cathartics for regular use over long pertods of time It produces
a mintmum of diagreeable side ctions, and tovicity 1s rarely even mentioned
n textbooks of pharmacology It should be noted that the emodin prin
ciples are excreted 1n milk and that 2 nursing infant may develop diarrheaasa
result of the mother s taking cascart

Phenolphthaletn, as desctibed in US P X1V, 15 ulule phenolphthalemn and
the USP dosc 1s 60 mgm  Unofficial yellow phenolphthalern 1s a muxture of
phthalemns ind 1s 2 5 to 3 tsmes more potent 1n 1ts Jaxative effects for the rhesus
monkey than 1s the official preparation # ¥ 2¢ Assays have shown that no one
of the ct of yellow phenolphthaletn 15 more active than phenolphthal
ematself ™ and its greater laxatny e potency may be due to differences in physico-
chemical state such as water repellency # 2 One major difficulty m the way
of nvestigation of the potency of the phthaleins 1s the enormous interspectes
and intenndnidual vamation in susceptibihity to these compounds The
rhesus monke) 15 the only species known to g1ve quantitati e responses similar
to the human ' 7 2

Clinical studies show that as in the case of the aromatic fldextract of cas
cara sagrada, the single US P dose of phenolphthalein 1s on the average only
one half as cffective as the US D dose of magnesium sulfate ° Owing to
cumulation however the laxative action of a dose of phenolphthalein may last
for two or three days  This prolonged action 1s followed by a pertod of second
ary con tipation which tempts the patient to take another dose and so tends to
establish a cathartic habit

Other diszdvantages m 11s use include allergic dermatitis and excessive pur
gation Bechman® notes this common fault of phenolphthalein ‘A small dose
sometimes acts excessively while a large dose may fail to act at all’

In view of the enormous number of patent medicines containing phenol
phthalein which are consumed annually by the constipated public in the United
States and because of the mmimum of serious tovic effects reported we may
conclude that phenolphthalern is a relatively safe material m the dosage em
ployed In fact the ingestion of large doses acadentally by a few children
even 100 times the therapeutic dose did not cause sertous poisoning ¥ Phenol
phthalemn 1s excreted in the urine 1n free and conjugated form but the evidence
that 1t causes dimage to the hidney 1s unsubstantial * There 1s also no evi
dence that 1t causes hiver damage even n jaundiced patients #

Castor o1l 15 a useful cathartic 1n acute constipition and for preparation of
the patient for \ ray examination of the abdomen because 1t produces rela
tively complete emptyving of thebowel TheUSP XIV doseislscc although
two to four times this amount 15 usually gren to adults

Precautions should to taken to yule out inflammatory condittons of the 1n
testinal tract, such as acute appendicitis or ulceratine colitis or an early preg
nancy » before admimstening this or n fact any other cathartic!

Castor ol should always be given when ail of chenopodium 1s used as a
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general contraindications to the use of stimulant cathartics (1) pregnancy,

@
()

menstruation, (3) lactation, (4) intestinal obstruction, (5) abdomunal pain,
acute diarthea (trichinosts excepted) (7) general debihity (danger of exces-

sive purgation)
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Tt 1s felt that these conditions were sufficiently double biind  to prevent any
bias on the part of the experimenter oc patient from nfluencing the results
For the protection of the patients a second physician was avulable who knew
thecode In the event that anv problems occurred related to laxative therapy
winch required knowledge of the code for adequate judgment this physician
could be called upon for advice

The second basic principle of good design 15 the randommzed sequence of
admumstration  The underlyng thought behind randomuzation 15 to distnib
ute evenly over all the medications all the variability in the experimental situa
tion except that owing to treatment  Any systematic errors are thus ehmin
ated Tor instance in a previous study on laxatives® it was shown that 1f 4
subject has a marked Ixative effect from a medication on one occasion he 1s
apt to have an increased laxatne effect from a subsequent medication on a
psychological basis  The subsequent medication was given a week later when
all pharmacological and physiological effects of the first medication had com
pletely disappeared Obviously 1f a muld laxatne atways follows a strong
laxative 1t wall falsely appear to produce a stronger laxatrse effect If all
medications follow a strong medication with equal frequency then the psy
chological effect of a strong medication will be evenly distributed over alf treat
ments and any apparent differences between treatments are more apt to repre
sent true differences due to the medication

Another source of varation tn a latative study 1s diet  Some duets exert a
laxative effect and some a const:pating one  If all subjects recerved the same
diet every day and at the same time recened the same medication obviousty
one would be unable to distingmish whether or not any effect observed was
owing to diet or to medication By randomrzing the order of admimistration
the number of patients recening anv particular medication on a given day wail
be about the same  Hence vanabilitv due to diet will be evenly distributed

In the examples to be shown randomization has been achieved by the use of
a series of Latin squares (TasLE 1) TaBLE 2 shons oneof the code cardsused
Patient names are entered on the card according to their room numbers  The
card then gives the sequence n which each patient 15 to recerve his medication
Each block of six patients constitutes a complete Latin square ze  all six
medications are given to each patient 1n the course of six weeks  Onany one
day each of the medications 1s being given to one of the six patients and the
order both per dav and per patient 15 randomized The code was changed
after three weeks hence the sequence for the last three weeks 1s marked with
an %' to prevent the nurse from accdentally remembering part of the
code and thereby correlating the code letters for the last three weeks with those
of the first three

Wath these principles n mind the nest problem 1s what questions about
laxatives are we trying to answer and what measures should be used to answer
the questions? In the cases illustrated below the problem was to find a
method of comparmg latatives Ve did not want to compare all possible
effects of laxatives or to study basic mecharisms A stmple measure which
was related to intensity or ty pe of laxative effect was desired

By d a laxative 15 a med having the ability (1) to soften the
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Subjective verbal reports or simple performance tests provide the simplest
and casiest means of chmcathy evaluating the effectiveness of most forms of
therapy  Indecd this s the method used by physicians every time they seea
patient They ask a patient how he feels how his headache or backache 15
or how well he can walk or chimb stairs e/c, depending on the situation By
the use of proper design m the admmustratton of medication and recording
results such stmple information can be quantitated with a fairly high degree of
accuracy and provide a relnble index of the effectiveness of treatment The
nherent difficulty 1n using subjective verbal reports of symptoms or simple
performance tests 1s the very considerable snfluence cxerted by imterest on the
part of the experimenter and on the partof thepatient By proper design this
interest effect may be differentiated from the results of drug therapy

The basic principles for evaluating therapy on the basts of simple verbal
reports or performance tests are well known  They are pnmanly two 1 num
ber (1) neither the subject nor the experimenter should hnow the exact nature
of the medication and (2) the order in which the medication 1s given should be
randomized  These principles have been ery successfully applied to the eval
uatton of drugs mn a number of fields! 2 # 4+ * However some inyvestigators
still prefer to obtamn so-called objectine data eg sedimentation rate blood
pressure serum hpoprotemn levels efc in the belief that there 1s then no need
for these two bastc design principles  Often such v estigators go to consider
able trouble doing elaborate and expensive tests in order to obtmin  objectne
data’ and thus elminate any subjective 1nfluence on ther results whena
simple subjective report would supply all the information needed As time
goes on 1t 15 becoming more 4nd more apparent that no matter what cntera
of effectiveness are used the results will be unreliable unless one adheres to
these two basic design principles

The first of these two principles  neither the subject nor the expenmenter
should know the etact nature of the medication  has been termed, for short
the principle of the double blind  study® The studies we have done have
been* doubleblind 1n that the patients have hnown only that they were recer
ing a hxatne They have not known the nature of the laxative whether
)t was a sahne stimulant or bulk laxatne or when 1t was changed All
medications have had an 1dentical appearance flavor and taste The person
domng the mterviewing and the physician directly supervising the patients
have known the general nature of the medications for example that mag
nesium contaning laxatives were being used and that one medication was a
placebo but they have not known which medication was given to any partic
ular patient at 2 gven ume The mterviener and supervising phy sician have
also hnown when the medications were changed  All medications were grven

out i coded boves and the code was changed only once or twice duning a study
to prevent any fixed impressions of effectrveness from influencing the results
426
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Tasie 1
TREATMENT SCHEDULE

No N m R e Rx Dte R Dat Rx Dt Rz Dte Rx Dt
1 A c i A 1 1
2 B 3 C N N Ay
3 C B 1 N X A
4 ) L r IS \ X
B T [y D N X S
3 F D B IS \ X
7 A B c hS \S X
8 3 F B S N N
[ C c A S . X
10 B D F N \ X
1 D A E i \ 1
12 T E D N X X
13 L D F S X X
i B C D \ I N
i5 D B L X X ~
16 A F C N X X
17 T E Iy Y X N
18 ¢ A B RN N X

feces, (2) to ease defecation, and (3) to 11crez = tr namber of movements
A determination of the number of bowel movements and the consistency of
each movement should provide a means for measunng laxative action A de
termmation of weight volume water content air content or ease of defecation
mught also serve The number and consistency were chosen beczuse they
could be easily determined by stmply asking the patient each day Consist
ency was determined by asking the patient whether each movement was hard
soft or watery Tobe sure this involves a considerable source of varation
for what 15 soft to one patient may be hard to another and watery to a third
Moreoyer, the subjecttve report of consistency will be influenced by the ease
of defecation and will not be a pure measure of consistency  We were not
interested, however, 1 the ab olute consistency but only m the change mn con
sistency, and 1n this change only as a measure of a laxative effect  Hence the
subjective mclusion of ease of defecation in consistency 1s an added step towards
estim.ting laxatne effect Simnce each patient serves as his own control vana
ti0ns 1n nterpretation will even out and changes m consistency wail provide a
measure of Jaxatve effect, albeit m one case 1t may be from hard to soft and m
another, from soft to watery The alternative of putting each stool m a vis-
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TasLe 3
\Cupex or Bower MovEMENTS PER 6-DAY PERIOD

1T M Ik
Puoe Lo (M| fln L [¥ g magesn | Tt
1 9 7 8 5 8 37
2 5 4 7 6 10 37
3 7 3 3 4 8 2>
4 5 1] 10 12 15 43
5 13 16 12 18 22 81
6 3 2 5 6 7 23
1 7 © 10 13 g 30
9 ) 7 9 1 8 12
10 7 8 [ 7 10 3
1 [ 2 3 3 10 8

12 7 H 7 8 12
13 8 12 13 H 16 63
14 4 [ 5 6 7 8
15 6 6 11t 2 7 54
16 6 3 3 6 3 1
1 1t 14 16 13 21 5
19 3 3 2 5 6 19
e 5 6 6 6 10 33
2 12 11 6 10 10 49
22 10 7 7 12 9 S
23 [ 6 7 6 6 1
25 3 3 7 9 10 2
26 2 3 4 8 7 4
27 3 4 4 5 6 74
28 4 6 8 6 6 30
29 1 4 5 4 19 3
30 14 6 9 14 16 59
Totals 168 167 193 236 277 1041

Average number of
movements per day 104 103 119 146 | 171

Iactose were about the same The magnesium sulfate produced more move
ments than lactose magnesium citrate or the low dose of m:lk of magnesia and
produced Jess movements than the high dose of mulk of magnesia  These dif
ferences were statistically (P <005) Accordingly with the one
reservation noted both theories as to the mode of action of the magnesium
contaning laxatives are wrong  All magnesium containing laxatives given m
equimolar doses are not equally effective and magnesium sulfate 1s not twice
as effectis e as milk of magnesia

The analysis of the stoo! data d the f g con
clusion but with a much higher degree of statistical significance  These data
Present a special problem in statistical analysis which will be reported elsewhere

An nteresting incidental observation concerned the time of day at which the
movements occurred TABLE 4 shows the percentage of mavements which
accutred duning the maght (from after supper when the medication was given
until breakfast) during the mormng (from after breakfast until lunch) and dur
ing the afternoon  Despite the fact that the high dose of milk of magnesia
produced the most movements these movements had no greater tendency to
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cosimeter and quantitatively measuring 1ts consistency 1n terms of centistokes
1 order to obtainan objective measure of lavatn e effect would be absurd for
our purposes and to do this and neglect the basic principle of design would only
serve to compound the absurdity
On the basis of the principles of design enumerated two laxative studies were
made In the first one an answer was sought to the question “Is the lavative
action of the magnesium contaimng cathartics solely attributable to their
magnesium content?  One of the well hnown textbooks of pharmacology’
states that contaimng pounds are laxatives by virtue of the
fact that the magnesium 10n 1s not absorbed in the gastromntestinal tract hence
1t stays mn the lumen 1 a soluble form retamming a certain amount of water m
order to maintain isotorucity  Inasmuch as magnesium 10ns 1n solution carry
two positive charges there must also be present two negative charges on anions
It makes no difference whether these anions can be absorbed or not  Thev wiil
be held m the gastromntestinal tract by virtue of the necessity for electrostatic
equbibrium  The mncreased water retamned mn the lumen of the gastraitestinal
tract then acts as a mechamical stimulus to defecation Another textbooh®
states that magnesium sulfate 15 twice as effective as some other magnesum
T ds such as ctrate since st contains two 1ons
which are unabsorbed 1nstead of just one
To find out whether or not the magnesium 10n alone determines laxative
action five medications were used Three of the five medications served as a
test of the first theory They were 51 gm of magneswum sulfate 482 gm
of magnesium citrate and 12 gm of milk of magnesa all of which contam
05 gm of magnesium _ If the first theory 1s correct these should all give the
same laxative effect  Lactose and 24 gm of milk of magnesia completed the
five medications  They were included to test the second theory  If the mag
nestum sulfate had twice the laxative action of milk of magnesia or magnesium
citrate when given n equimolar quantities then 1ts effect should equal that of
twice the amount of milk of magnesia or magnesium citrate unless of course
the laxative effects of the magnesium 10n and sulfate 10n were not independently
additive  This 1s a rather unlikely possibility but one which 1t would be easy
to test n a separate experiment  Since the bulk of the mlk of magnesta dose
was smaller than the magnesium aitrate 1t was chosen as the one to be given m
a double dose
‘The medications wete put into eight green capsules all of which looked ahike
The patients took eight capsules every evenung after supper At one weeh
intervals the contents of the capsule were changed without the know ledge of
the patient Patients were interviewed every morning by a nurse and the
reports were recorded on the interview form 1illustrated 1n TABLE 2
TABLE 3 shows a tabulation of the number of bowel movements which oc
curred duning the last s1x days of each medication  The first day of medication
was omutted since the mean for the first day was significantly different from
that of the last six days by a Chi square test a carry over effect which may have
been owing to residual medication in the gastromtestinal tract or to psvcho
al factors
lOg’;f:he mean number of bowel on citrate and
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Accordingly instead of the ideal study with mine medications 1t was felt that
a practicat answer could be achiey ed with six medications  Three essentially
equn alent designs are possible  They are

Bile Sajts 4 Cascara Sagrada
Bife Ralts + Dhenolphtbalen
Bile Salts 4~ Cascara Sagrada + Phenolphthalein
Caroid snd Rule Salts. nlh Phenolphthalewn (mul tablet formula)

{2) Lactose
Cascara Sagrad;
Cucua Sagnd + Bule Salts
Cascara Sarada + Phenclpbibale

3) La

Cascara Sagra fa ++ Phen lphlh:!em + Hile
Ca.rmd and B\k Salis with l‘henolphlhka ((nu\ tablet formula)

Fhenofphthalen

Fhenolphthalein + Cascara Sagrada

Phenolphtialen + Ble alts

henolphthalen 4 B le

Corons and B Sats o Phcnolphdnk\n (loul tallee farmula)

TasLe §
Nousrx or Bowes Moveytsrs vex 6-pay PExon

Totals

Average number of

T
Bl salt ‘B( utt «

248 18 1193

T
4
Bl Bl st e po4f Puet
¢ o | B} o e \v,,‘{i"n"\ EO ot
P [
i 6l 6 9 9| o 2 38
looas a2 11 14 3
[T 2 e | n 12 63
[ 2 3 1 2 8 ] 16
6 L 4 [ 1y 7 4
3 6 1 9l 1 1t 19 5
5 s 18 |4 3] ¢ 3
1 0 Q i 2 3
61 51 8 9 10 10 A
1 1 20 7 13 2 9
s s 1w 13 1 1 ‘ &
o4 s 4 3 4 3 2
LS ¢ 5003 10 31 4
! 11 1] 1 17 15 15 8!
4 5 2 6 7 51
[ 5 6 6 8 6 3
3 6 9 6 6 6 1
r 6 8 o, 12 9 sz
6 6 6 [ 7 7 10
4 1 H 9 1 12 8 39
6 s 3 2 14 16 6
6 1 7 [3 H 4
9 4 T 4 ! 1 > 4
1 1 3 2 5 6 4 2
1y 1 4 4 1 6 S 2
14 [V R T 17 0
|

movements Per |
day

159 140

T tal tablet form ta.
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TABLE 4
T or Day Wrex Bowzr Movesests Ooctrzed

Mgewn| Mkof |stem om| Mfkof
Lactose | Zotiate  |magnes s 81] o'lnte |migness 92

Night 57T8% [ S60% | 580% | 614% | Q1%

Morning 392% | 422% | 394% | 301% | 356%

Alternoon 3 0% 18% 26% 259 3%
“Total Number of Movements 166 166 193 236 275

occur at mght than did the movements on lactose  On the other hand, the
number of moyvements occurning at night on magnesium sulfate was significantly
different from that on the rest of medications, by a Chi square test This
would seem to mmply that the conversion of msoluble milk of magnesia to 2
soluble magnesium 1on capable of esmotically retaining water was a gradual
process with the net result of a less strenuous but nevertheless efficient Jaxative
effect

In the second laxative study an answer was sought to the question “Is the
total laxatne effect of Caroid and Bile Salts with Phenolphthalein Tablets
owing to the additive effects of therr content of dried bule cascara sagrada and
phenolphthalen or 1s there some modulation of the combined actions?

Each “Caroid and Bile Salts with Phenolphthalein Tablet” contains the
following

Bile Salts Compound 1

Caseara Sagrada zg &
Phenolphthalen Y
Ext Nux Vomica He g
Capsicum ver
PBapam (Caroid) ﬁ{ b

One rght well expect that the first three ingredients would account for all
the laxative effect

A good way to test this expectation would be to use the follow ing nine medica
tions at dose levels where possible 1dentical with that present 1n the complete
product

1) Lactose
2) Cascara Sagrada

{5) Bile Salts + Cascara Sagrada

6) Bile Salts + Phenolphthalemn

7) Cascara Sagrada + Phenolphthalein

(8} Bile Salts + Phenolphthalein + Cascara Sagrada

(9) Carod and Bule Salts with Phenolphthalein (total tablet formula)

If each pattent however 1s to recetve mne medications for one week the study
would run 234 months  Dunng this penod of time one would expect, from
expenence 1n thus type of work that a sigruficant proportion of the patients
would drop out of the study for purely extrancous reasons  In the analysis of
of vanance, only those patients can be used who received every medication
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Summary

(1) The value of the double blind and random sequence principles 1n the
study of laxatives has been illustrated by two examples

(2) In one example 1t was shown that on an equimolar basis magnesium
sulfate had o greater laxative effect than mlk of magnes:a or magnesium it
rate but less of an effect than twice the dose of milk of magnesia  Onaweight
Ansis milh of mgnesia was more than twice as effective as magnesium sulfate

{3) In the <econd example 1t was shown that the total laxatne effect of

Carord and Dile Salts with Chenolphthalein Fablets 1s not attnbutable to
the simple additne action of cascar sagrada bule salts and phenolphthalein
Tt would appesr that the ponlaxatine ingredients modify the effect of the lax
tnengredients  The exact nature of this modified action and the ingredients
fesponsible for 1t must awnt further myestigation

(4) The 1ncadental observation was made that mulk of magnesia 1n doses that
produced more of a laxatine effect appeared to have = slower onset of action
than magnesium sulfate
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Discussion of the Paper

Doctor Travetr Would you mind saying at what hour the dosages were
given?
Docror SEED They were given half an hour to an hour after supper about



434 Annals New York Academy of Sciences

TABLE 6
Apprrive EfFects o THREE LAxaTives

Mo ements T rese
per day movement

136 gr bile salts 101 0
134 gr bile salts + 37 gr cascara sagrada 127 02
13§ gr bile salts 4+ 37 gr phenolphthalein 135 034
060

13§ gr bile salts + 3, gr cascara sagrada + 14 gr phenolph
alem

Thearetical (assuming additave effects) 16t 060
Actual 159 0358

Any of these three designs would enable one to determme whether or not the
result with the final formulation was the product of simple additive effects
The first design was chosen since bile salts may take longer to produce an effect
than the other laxatives m view of their property of recirculating through the
intestine and liver It was felt that it might be desirable to mamtam as
nearly as possible a continuous background of bile medication  In addition
one would be able to determne whether there was any build up 1n the effect of
the bile salts dunng the course of the study 1¢, the average laxatne effect
for all the medications mcluding the bile salts might gradually chmb dunng
the study an effect which m actual practice did not occur

A tabulation of the number of bowel movements 15 shown mn TapLe> The
difference between bile salts + cascara sagrada + phenolphthalein (139) and
¢ Caroid and Bile Salts with Phenolphthaless (140) 1s not quite statistrcally
sigmficant at the 5 per centlevel the actual probability of the same result on
a random basts being 66 per cent However on analyzing the results from
the more constipated pattents (the best discrimnators of Jaxatn e effects) the
difference 1s sigmficant  One can thus say that in all probabnlity the effects
of the “Carowd and Bile Salts with Phenolphthalemn Tablet are not attribut
able to stmple additive actions of 1ts ingredients but that the presence of
papamn nux vomica orcapsicum insome way decreases the action of the rest
of the combination

The bile salts + cascara sagrada + phenolphthalein produced the most
movements which as can be scen from TABLE 6 1s the result of the sumple
additive effect of the three ingredients  The combination bile salts + cascara
sagrada -+ phenolphthalem produced 159 movements per day and on the
basis of additive effects one would have expected 161  The difference 1s not
statistically significant or mn terms of analysis of varance the interaction term
15 not significant

Accordingly the tl::re‘e principle l:nat)ne ngredients of Caroid and Bile

Salts mth Phenolp have an addune effect but this 1s
n important ways modified by lthe other nonlaxative ingredients There
remawns to be d the peutic of this modulated

dumumished action
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Doctor QUICLEY As to the remarks made by Doctor Tainter I should like
to say I feel quite certain that the action of mulk of magnesia 15 by a somewhat
different mechanism than that imvolved 1n the action of magnesium sulfate
as indicated by the fact that the response to the Wdminstration of magnesium
sulfate may occur within 15 minutes or half an hour while a number of hours
eight hours and such time may be required for the action of milk of magnesia
Ithink af you want to compare the action of magnestum 1on you might get
better results by using magnesium chlonde which is formed when the acid of
the stomach acts on magnesum oude I think we need the magnesim 1on
present 1n the same m the upper ] tract in a certain ime
and a mass of magnesium 1ons present in the same concentration i the upper
mtestnal tract to obtain comparable effects It 1s an indication that mag
nestum sulfate present in the upper intestinal tract in concentrated form may
mitiate reflexes which mav start locally and bring about more distal reflexes
which are emphasized by some of the effects that may occur almost simultane
ously m the upper wtestine and colon  Certainly you would lose that if the
magnesium 100 were given in the form of the oide which changes into chlonide
and 1s changed into 1t very gradually  This s an aspect of the study that peeds
further consideration

Question T am confused by your conclusions about the 149 and 1.52 I
thought asyou presented that table that 1t looked as if everythmg was adding
up very ucely and you had accounted for the action of the Caroid and Bile
Salts and Phenolphthalein mixture on the basis of the individual mgredients
To the casual eye 1t would look as if 1 61 and 1 59 were not sigmificant and I
thought you sard they were significant and then turned around and concluded
there was umportance 1n the other ingredients or m the mixture of the sub-
stances

De Seep I am sorry 1f I confused the matter Cascara sagrada plus
Phenolphthalein plus bile salts produces an effect which can be explained by
the additive action of all three When jou add to that however carord
plus nux vomica plus capsicum to get the Carod and Bile Salts with
Phenolphthalein formulation you then get a decreased number of movements
‘You get the 140 instead of 1 59 So there 1s somethung either 1 the caroid
nux vomica or the capsicum which 1n some important way 15 modifying the
action of cascarz hile salts and phenolphthalewt
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five or six o’clock  For this group, breakfast occurred about eight o’clock 1n
the morning, the cbservation 8,30 to 900

Cramrytan Carreir Your results showed more frequent evacuation with
the magnesium hydroxuide?

Doctor Scep Magnesium sulfate gave the highest and most rapid action
on 2 molar basis, magnesium on a weight basis

Docror INGELFINGER What sort of patients did you use, and how many
bowel movements a day according to your figures did they have when you
gave them nothing?

Docror SLEp We did not measure the movements they had when we gave
them nothing  Our lactose was 103 movements per day, which 13 not the
same thing but 1s our closest estimate The patsents consisted of men from
an old folks home mn the Albany area The average age of the group was 69
to 72 one study 69, and the other 72 By and large, most of the patients had
complaints of one sort or another related in their minds to constipation  That
15 why they were willing to participate 1n the study They felt unhappy
about their bowel status and about the number of movements, even thougt
they may have been having ene movement a day

CrARMAN CATTELL Actually they were not necessanly particularly con
stipated 1f they had one movement a day

Doctor SEep That 1s true and one movement a day 1s an average for the
group Some patients however, had only one movement 2 weeh and hence
were truly ¢ pated by the usual defi

Doctor TAINTER As a pharmacologist teaching groups of medical students
over many years I sneered and arched my eyebrows about the old fashioned
compound laxatives Later I found to my amazement that these old fash
toned preparations as a matter of fact were very popular and very widely
used and not decreasing 1n use as might be inferred by some of the discusstons
Tor example, Caroid and Bile Salts preparation was mentioned If my m
formation 1s correct 1t 1s steadily increasing in general use and not in response
to special new promotional activities but rather 1t 1s finding some kind of 1m
proved or increased acceptance by the public  That poses a problem to the
pharmacologist to know why this1ss0 because according to the old concepts
the formulation might be considered irrational since 1t has ingredients whose
actions are not understood or how they contribute to the total effect  Fortun
ately by these new powerful statistical tools we are now able to separate the
actions and find out whether these ingredients do contribute to the action
Dactor Seed has made the first systematic attempt to do this and we find 1n
fact there are results that you cannot predict from the known laxative ingre
dents We have therefore to study these compound preparations much more
carefully than we have ever done before I thmk that Doctor Seed by point
g out to us that these techniques are applicable and that vou can get re
liible differences m results has gnen us the simulation to go ahead and
study such therapy n even greater detail until finally we shall find out why
the actions of mixtuses of these matenals are so different from what we would
preduct from the individual ingredients
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TantE 1
Types or Cotromar Laxanives

1) Bentonute clays
2) Dried fruits and vegetables
3) Manne algae

) Agaragar

b) Sodium alginate
4) Cum acacia
5) Locu t bean gum
6} Tragacanth gums

(a) Cassonn

Eb) Bassora gum

) Raraga gum
(1) Psyllum

(a} Plantage prytisum (black psylhum seeds)

b) Plantago arenars (Spamsh or French psvllum sceds)

'©) Plantago o-ata {blond or Indian psy llium seeds)
{8) Synthetic denvatives of celtulose

2) Methyleellulose

b) Sodiut carboxy methy leeltulose

from the mall intestine of the cat A lack of irritation 10 1.0lated loops of
the itestine 11 six was demonstrated when bassorin was 1ntroduced under
anesthesia  Patients taking bassorin for the relief of constipation passed soft
haped stools The increased water content rendered the feces softer and
therefore lessened the resistance offered to the intestinal mucoss It 15 also
responsible for the increase 1n ntestinal volume which stimulates the penstaltic
tension reflex  clinical observations  leave no doubt that bassorin will
relieve constrpation and that 1t will do so without causing digestive disturb
ances the distinction betw een bassorin and agars very marked Bas
sornis  considerably more effectnve than agar

In 1938 Ivy 2nd Isaacs® reported that Laraya gum not only takes up more
water than agar but that 1t also holds more firmly  Feeding studies were
carmed out 1n dogs which showed that approuimately 93 per cent of the ingested
gum was excreted in the feces They also studied the effect of haraya upon
rutrogen utilization n dogs  They conclude 1t 15 our belef that bulk pro-
vided by Karaya may under some conditions influence food mtrogen asstmila
tion but that the amount which would be used for therapeutic purposes prob
ably would not provide bulk of suffictent de to mterfere Iy
with this important metabolic actnity It was found that karaya did not
apparently affect starch digestion in dogs recening an essentially high starch
diet and did not inhibit the utilization of vitamm A m rats  Karaya nits
unprocessed and processed forms produced an increased number of defecations
wcreased bulk and mosture but did not cause detectable untation It was
administered m the form of granules sold as Mucara to 89 subjects This
increased the bulk of the stools in 80 8 per cent of the human subjects studied
ncreased the masture content m 75 2 per cent increased the number of def
ecations in 53 9 per cent and increased the urge to defecate m 42 7 per cent
Tt relieved constipation 1n 19 of 23 persons studied  Ivy and Isaacs conclude

Mucara produces no harmful effects nor 1s 1t habat forming if taken over long
periods of ime  The evidence suggests 1ts value as a regulator of bowel habit




QUANTITATIVE COMPARISONS OT COLLOIDAL LAXATIVES
By M L Tamter and O H Buchanran

Sterling Wanthrop Research Insitiule Rensselaer N}

The colloid laxatives may be classified mnto erght general groups as shown
TABLE 1

The more mmportant of these colloid laxatives are discussed below followed
by a review of quantitative 4 12/ro and 1 t110 studies companng the vanous
matenals

Tragacanth

Tragacanth 1s one of the oldest reported drugs It was described by Theo-
phrastus, who Ined in the third century B C by Dioscondes and by many
Arabian medical writers It was tmported into Europe through Italian trading
aties in the middle ages It has been official in each edition of the U S P smce
1820

Tragacanth appears to be composed of two different components the one
resembling gum arabic and dissolving 1n water the other swelling 1n water but
without dissolving  The soluble part (the greater portion) 1s composed chiefly
of polyarabinan tngalactan geddic actd which yields on hydrolysis arabinose
galactose and geddic acid  The nsoluble substance 1s mostly bassorin which
swells in water to a large bull.  Closely related to tragacanth are the bassora
and karaya gums which come from the bark of trees of the genus Astragulus
(Famly Sterculiaceae)

In 1924 Schindler' reported the successful treatment of constipation with
a commercial bassonin product  Normacol The wet werght of the stools
mcreased about 2}4 times when 10 gm of the laxative were given twice daily
Schindler demonstrated with X rays that bassorin accelerates the passage of
the intestinal contents  Tost n 192> reviewed the properties of this product
and showed that it does not influence peptic and pancreatic digestion He
treated two patients suffering from constipation with 1t and both were relieved
and passed soft formed stools within a short time

Porges® reported 1n 1928 that he had used the preparatton of bassorn muct
lage extensively i cases of simple chronic consttpation as well as tn psychogenic
and habitual types of constipation  In my opinion the treatment of chronic
constipation by this means should form a particularly vahuable addition to the
physician s armamentanium  Berg reported studies in dogs and humans with
the bassonn contamng  Normacol 19304 The admunistration of 25 gm to
a dog caused an 11 per cent increase in the water content of the stools The
admumstration of two teaspoonfuls 1 self expeniments produced an 11 per cent
1ncrease 1n the wet weight of the stools  Berg also showed that bassorin will
overcome the constipation produced by tincture of opium

Parson 1 1932 * reported that bassorin had no adverse effects upon either
peptic or tryptic digestion and that 1t did not delay the absorption of glucose
438
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stipation both of the atonic and spastic forms  Tomaity and penstaltic action
of the colon were mcreased and the haustral marhuns neared the normal
Defecation and the feeling of urgency increased  The general sense of well
being of the patients was improved  Stein and Gelehrter concluded that when
natural methods for the correction of constipation, such as exercise regulanty
of defecation times and proper diet do not adequately alleviate functional
coastipation the use of hy drogels 1s the most efficactous treatment because, of
their power to increase the bull of the intestinal contents

Ivy and Isaacs® i 1938 reported studies 1n dogs with a Psylhum loeflmgu
‘Mualose  Five grams of Muailose per day softened the stools and mcreased
thewr number per day  The tatal bulk of the stools was increased by 49 per
cent and the mosture content was increased by 54 per cent

Quantitative studies in human subjects by Gray and Tamnter® i 1941
showed that the psylhum prey studied d 1 d the daily
average fresh weight of the stools  Whole psyllium seeds decreased the water
content of the stools but the ground denvatives of psylhum increased the water
content by an average of 3 7 per cent as compared to a value of 2 1 per cent for
vanous tragacanth gums  Whole psy lhum seed increased the dry weight by an
amount almost equal to that predicted on the basis of no intestinal breakdown
In contrast the psyHum products i which the seeds had been ground up and
the hermcellulose used 1n a partially punfied form did not increase the dry
werght 1 proportion to the amount admimstered The authors therefore
beleve that the processed psivllum products may be partially broken down 1n
the digestin € tract to stimulating end products s hich contribute to the laxatne
properties of the preparation

Block * 1n 1947 reported a study of the chinical effectis eness of a commercial

(M 1) d of 50 per cent refined muaillod of the

psylhum seed (Plantago crata Forsk) and >0 per cent powdered anhydrous dex
trose  In 2 semes of 40 subjects thus laxative was found to be effective n both
the atonic and spastic types of constipation especually wn the latter form
Roentgenologic study disclased that the gastrointestinal tract emptied more
rapudly following the ingestion of the laxative DPatents reported rehef of
bowel and anal spasm pain and tenesmus dunng the test pertod

Cass and Wolf # in 1952 carned out a comparative study of the laxatne
properties of psyllium and methylcellulose in 101 patients froma notorsously
refractive group of hospitalized elderly males and females having chromc
diseases psyihum seed preparations proved considerably more effective
than methyicellulose as a bulk laxative and were also superior to previous
laxatives such as milk of magnesia mineral o1l cascara ot a phenolphthalein
ipecac preparation In the severe types of constipation from 73 to 82 per
cent of patients were improved on psylhum therapy

Methyleeliulose and Sodsum Carboxymethylcellnl

The use of synthetic colloidal matenals derived from cellulose as bull, pro-
duang laxative agents was suggested by Tamter® who reported the first clincal
use of methylcellulose 1n 1943 Sodium carboxymethylceltulose was first used
clinically 2s a bulk laxative m 1948 by Fittipoldi and Davis ®

Methyloellulose 18 & white light fluffy matenal which 1s sold 1n different
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Bargen? stated mn 1939 ‘Clinical expenence suggests that karaya gum 1s the
best mechanical aid to ntestinal evacuation on the market today and that 1t
has value mn some forms of diarrhea as well ”

Gray and Tamnter® mn 1941, studied the lazative effects of tragacanth and
Laraya in human subjects A definite increase 1n total daily fresh and dry
weight and the percentage of water in the feces was observed  The tragacanth
denvatives appeared to pass through the gut without being broken down and
thus exerted their laxative actions primarily through collodal swelling

A number of adverse side effects from the use of these preparations have
been reported  Goldman® reported esophageal obstruction 1n a patient who
had mgested a large quantity of a bassorin product and Waud®® reported a
fecal impaction It has been found that Laraya may lead to hypersensitivity
causing perenmial hay fever, asthma® ¥ atopic dermatitis,™ 15 urticara '
and mgrame ®  Figley ™ alone observed sixteen cases of hypersensitivity to
karaya gum  Gelfand®® ¥ has reviewed the etiology of allergic disorders with
reference to vegetable gums especially tragacanth and karaya

Psylhum

Fluchger and Hanbury ° describe the use of psyHum or fleaw ort as early as
the tenth century mn the Orient It was known to Europeans toward the close
of the 18th century Flemuing hsted 1t m his ‘Catalog of Indian Medical
Plants and Drugs n 1810 under the name, Ispaghul Psylhlum was ad
mtted to the pharmacopeia of India mn 1868  Although plantam seeds have
been nsed medicmally 1 Europe and Asia for several centures they did not
come mto common use it the United States until the second decade of the
present century

Psyllm derivatrves yield a copious amount of natural mucilage and swell
in the bowel formimng an emollient indigestible mass ~ Schindler n 1924 ! and
Klecker, 1 1931 ! found that psyllium 1s less hydrophilic than agar and bas
sorin  Basteda™ reported that whole psyllium seed swells about 10 times and
hulfed psy Jhum 14 times more m water than flaked agar whereas bassorin swells
to 20 times as much as agar  The psylhum dertvaties were found to be one
half as hydrophilic as the tragacanth gums by Gray and Tamter® Blythe
Gulesich and Tuthull 3 reported that the relatne efficacy of the psyllum prep
arations vared widely with the source and brand of product  In general the
psyllum perparations appeared to be slightly less or equal to the tragacanth
gums 1n ‘hydrophbic and “water holding capacity but less than the synthetic
cellulose dervatives

Stemn and Gelehrter 4 1n 1940 reported a study of the epidermal tissue of
Plantago otafa (n the form of Serutan) in the treatment of functional con
stipation m 22 patients This laxative was reported to absorb about 20 times
1ts weight or 16 times ats volume of water  The authors selected patients wath
functional constipation using as controls one normal patient and two having
cases of colonic mahignancy At the beginning and end of the mvestigation
X ray studies followng bartum enemas were made i all cases  The dose ad
mimstered to each patient was 134 teaspoonfuls twice daily in water followed
by another glass of water overa period of 14 to 130 days  The investigators
adjudged the product to be of real value 1n the treatment of functional con
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soft Lulky stools without griping cramping or tenesmus in most cases  Its
prolonged use up to eight months produced no evidence of systemic changes or
touatty  Bargen® reported the treatment of 36 patients with methylcellulose
and stated  Function of the bowel can be greatly improved by the addition of
methylcellulose appropriately prepared n such conditions as the syndrome of
irntable bowel associated with either constipation or diarrhea intestinal stomas
and the milder forms of mtestmal infections associated wath diarrhea

The use of mcth)kellulose docs not constitute a so called cure for the several

I

mtestinal dysf t avaluable addition to a well
ordered program of medical care for the conditions mentioned which often con
stitutes the duff between b and unh of the indn1dual

afllicted wath that symptom

Marks® studied the laxatine effects of both methylcellulose and sodium
carboxymethy Icellulose 1 2,0 patients  Methocel proved to be a far more
satisfactory coliowdal laxative than any bulk matenal previously used for cor
tection m constipation  The phy siological action of this matenal produced well
formed stools of unusually soft consistency as a result of the supertor water
retaung properties of this synthetic collod Functional constipation was
successfully treated with methocel and psy chotherapy It was found possible
towean patients away from their use of harsh cathartics and displace them with
the colloid Jaxatne Patients nho have been taking the synthetic colloids
for as long as 18 months have not experienced any undestrable side effects such
as bowel 1rnitation or allergic reactions Tablets and granules made up of
the lower viscosity forms of methy Icellulose and carboxymethy Icelluloce were
found to be equally effective in producing normal soft stools

Seventy patients with chronic constipation were treated with methylcellu
lose by Newey and Goetzl®  The matenal used was of beneficial effect
most patients suffertng from rectal constipation and m 2 large number of pa
tients suffering from constipation due to spasticity of the colon  Atony of the
bowel apparently required more stimulation than was provided for by the
methylcellulose in the amounts used  In addiion 1t was noted that methyl
cellulose may be of value in re estabhshing normal stool habits  Musich®®
found methylcellulose to be a useful adjunct n the control of constipation 1
80 per cent of 102 cases

The comparative effectiveness of methylcellulose and psyllum seed was
studied in hospitahzed elderly patients having chronic disease by Cass and
Wolf® As mentioned above these workers reported that psyllum seed
Preparations proved considerably more effective than methylcellulose as a bulk
laxative  Tudbury® reported good and excellent results in 18 of 24 patients
With atonic constipation only two of mine patients showed improvement
Tudbury states that the atonic bowel appears to need a chemucal as well as a
mechanical stimulus to correct its failure to function

Fittipold: and Davis ® studied the clinical effectiveness of sodum carbovy
methylcellulose 1n 128 patients and reported good laxation with no side reac
tions n 109 of their cases  They concluded that this synthetic colloid appears
to be an effective and safe bulk laxative for chimical use  Blake!s studied
sodizm carboxymethylcellulose m 35 subjects with good results 1n the 25 pa
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grades of viscosity and 1s being used in large quantities in the food industry
and 1 the manufacture of pharmaceuticals as a thickening and emulsifying
agent It 1s a partrally depolymenzed cellulose 1n which an average of two
methy] radicals are held in ether linkage on each glucose umt™  Sodim car
boxymethy Icellulose occurs as a white powder or granules which first became
commercially available mn this country as a pharmaceutical in 1947 3

These two synthetic materials have been claimed to be superior to the natural
gums n several respects  They are nontoxic when given orally, are not ab
sorbed by the intestinal mucosa are not degraded by intestinal enzymes and
are nonantigenic®  They do not mterfere wath the intestinal absorption of fat
soluble vitamuns and are unlikely to produce an impaction  They have a high
degree of chemucal uniforrty and can be readily compressed mto tablets a
form of admmistration which many prefer to powders or granules?  Schult2®
emphasizes that these synthetic colloids are tasteless and odorless, that they
contain no roughage to intate delicate mucous membranes that they have
marked lubricating properties and tn cases of duarrhea they have an apparent
abihity toabsorbirntating touns from theintestmal tract

In utro studies on the hydrophilic and water retaining properties of methy!
cellulose and sodium carboxy methy Icellulose have been reported by Tanter,?
Blythe Gulesich and Tuth!l® and Berger Ludwig and Wielich® The re
sults of these studies are discussed 1n detail below

(1) Tovctly studres Chromic toxicity studies in rats by Tamter 7 Derchmann
and Witherup * and Bauer Lehman and Yonkman® ¥ 3 have shown that
methy Icellulose 15 nontoxic when fed to ammals over prolonged pertods of time
Machle Heyroth and Witherup® have observed that methylcellulose passes
through the human digestive tract virtually unchanged since 1t 1s recovered
almost quantitatively from the feces  Schweig'® found that the prolonged ad
mmstration of methy lcellulose to human subjects for eight months produced
no evidences of systemic towaty Laboratory data on acute chrontc and
life time feeding studies 1n rats gunea pigs rabbits and dogs by Werle!
Brown and Houghton * Rawe Spencer Adams and Irish® and Shelanshi and
Clark® show that sodium carboxymethylcellulose is nontovic and produces no
£TOSS OF MICTOSCOPIC pathology when fed over prolonged periods of time ~ Stud
1es by Blake' have shown that the oral administration of sodium carbovy
methylcellulose for several months produced no deleterious effects on important
body functions such as blood formation liver and kidney functions etc

(2) Climcal studies Methy Icellulose alone and 1n combinations with magne
sium oxide powder or finely mulled bran was studied 1 human subjects by
Tamter 3 He found that 10 gm per day of methylcellulose approxuimately
doubled the volume of the stools and increased their frequency 1n normal human
subects  Each gram of ingested methylcellulose increased the stools approt
imately 10 gm Lehman* 1 1945 reviewed the literature on bulk lavatives
and concluded that there were no clear cut correlations between the hydro
phalic properties of the gums and their laxative action

The treatment with methylcellulose of 37 patients suffering from acute
and/or chrome constipation has been reported by Schweig® Doses of 1 to
6gm daly prov ed effective for relief 1n 92 per cent of the cases giving normal
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proached i tiro conditions  These data showed that pondered acacia swelled
relatively hittle whereas agar swelled to about six times 1its onginal valume
The members of the tragacanth famuly swetled very markedly but the psylhum
dernatives swelled only about one half as much as the tragacanth  From
these results and other 15 wtro snelling properties 1t may be anticipated that
the processed members of the tragacanth family may increase the bulk about
20 tumes and the psyllum dern atives about 10 times 1n the intestine
Tainter™ reported the first quantitative data on the 1 tiro swelling proper
ties of methylcellulose ~ Five gm of methylcellulose swell ina 500 cc gradu
ate of distilled water to about 200 cc  the final volume depending on the fine
ness of the ponder thoroughness of wetting efc  If complete wetting occurs
the compound disperses completely giing a thick solution of gel ~ Swelling
18 not lly modified by tons of hydrochlonc aad sodium
bicatbonate or <odium chlonde such as i1t mght come 1n contact with in the

Quantitative tn titro studies on the hydrophilic properties of vanous bulh
laxatives including methyleellulose and sodum carboxymethy leellulose have
been reported by Blythe Gulesich and Tuthill® These workers emphasized
that Three properties are 1 the 1 7atro eval of bulk laxa
tives (a) the volume of water absorbed 11t vanous media (water and artificral
gastric juices) (b) the viscosity and texture of the gel formed and (c) the
abihity of the gel to retamn water ~ They reported that the karaya and psyl
hum type substances swell much better in water than n artificial physiological
fluds  In the simulated gastric juice they attan roughly half the volume
obtamned 1in water and n artificial intestinal Juice they swell more than n
the acidic medium but less than m water  The cellulose dervatives on
the other hand dissolve equally well 1n water or 1 artificial intestinal fnd
In the artificial gastric Juice however the sodum carbotymethylcellulose 15
canyerted to the free actd which 1s insoluble  Methylcellulose on the other
hand becomes partly swollen and floats on the surface of the media

Rlythe ¢! al discussed the viscosity and texture of the gels formed by various
matenials  The cellulose denvatives form a clear viscous solution  Raraya
products swell in the vanous hiquids to form gels which retam their granular
texture  Psyllum products may be classed between these two extremes
Whole psylum seed forms gelatinous masses with the inner part of the seed
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tients reporting  There were no subjective side reactions and no evidence of
impaction was observed  Schultz® studied sodium carboxymethylcellulose m
over 250 patients having vanous degrees of constipation  All were markedly
benefited by the use of small amounts of sodium carboxy methylcellulose  “We
found this synthetic gum to possess most of the advantages and none of the
disadvantages of the other cathartics heretofore available to us’

Quantitatire Comparison of Collond Laxalies

(1) Quanittatire 1 vitvo studies  In 1924, Schindler! reported that, tn iiro
the swelling, properties of bassonn gum exceeded those of psyllium and flax
seeds hlecker ' 1n 1931 measured the swelling capacity of several fruits and
gums Tamannd pulp dned prunes dried apples and wheat bran swelled very
lttle Psylhum seed and flaxseed swelled to three times and agar increased
to six times the imtial volume The greatest swelling was obtained with
bassorin gum te, in water to the tremendous bulk of 44 times the imtiat
volume, in dilute alkali, 38 times, and 1n dilute acid 10 times Parson® re
ported, 1n 1932 that chopped agar expanded to about 234 times 1ts volume
1n distilled water and that one gram of bassorin absorbed 28 c¢ of distilled
water  He concluded that bassorin has about twice the hygroscopic properties
of agar

Bastedo 2 1n 193> reported studics on the comparative swelling properties
of vanous natural gums 1n water which are summarized 1n TABLE 2

The abilities of karaya and agar to absorb water were compared 1n 1938, by
Ivy and Jsaacs® These workers found that when 1 gm of karaya  was
added to 100 cc of distilled water at  20° C, 1t started to swell at once
and within 20 to 30 minute the beaker containing 1t could be inverted without
spillage of the contents Measurements showed that the karaya gum will
1mbibe 90 per cent of the water and that an equal weight (1 gm ) of ground
agar will imbibe 71 per cent of the water

In 1941 Gray and Tainter® carned out comparative quantitative 1 viiro
studzes on the hydroplilic swelling of various materals under canditions sumilar
to those tn the gastrontestinal tract  The volumes reached at the end of 24
hours are summanized in TABLE 3 thus permitting a comparison of their swell
ing capaaty

Inasmuch as the Jower ntestine where the greater part of the swelling pre
sumably occurs is more nearly neutral than either highly acid or alkaline 1t
was felt that the results with the 2 per cent sodium chloride more closely ap

TARLE 2
RELATIVE SWELLING PROPERTIES OF VaRIous Guy LAXATIVES

Mt sl Rlati w! gpopert 3
-
Dried flaked agar 1
Granular agar 3
Powdered agar 55
Whole psyllum seed 10
Hulled psylhum %3

Bassonn
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In 1924, Schindler! reported studies in patients with a bassonn preparation
Ten grams twice daly increased the wet weight of the fresh stools from 80-5>
gm. to 155-190 gm A return to the control diet reduced the stool werght
to 92 gm  Expenments on the Jaxative properties of vanous {oodstuffs and
agar nere carned out m medical students by Sillizms and Olmsted yn 1936 8 0
Ten gm of agar per day caused a marked increase in basal stool weights A
totalof R0 2 gm of agar fed to cach of three students gave a seven day average
ncrement in stool weight of 666 gm or an  ncrement to residue fed  ratio of
830 Studses in 89 human subjects by Ivy and Isaacs® showed that the daily
admunustration of one heaping teaspoonful of Mucara (apy fy 7 gm. of
karaya) per day resulted 1n an increased weght of the stools dusing the frst
fve days medication of between 15 gm (24 per cent) and 922 gm (293 6 per
cent)

Gray and Tawmter ¥ in 1941 attempted to assess the chnical value of varnous
callodal faxatives accord ng to the following entena frequency of defecation
size of the mdnidual stools total daily bulh of fecal matertal and flmdity or
phystcal state of the mass  These phenomena were obersed in five volunteer
human subjects wha remained on a narmal diet and at their usual actrvities
Therr flurd mtake was held as nearly normal as possible without imposing
quanhtatine control The stools were collected quantitatnely durtng the
last three days of each week  After the firt nech with tts control collections
there folloned a seeh dunng wiich each subject took 5 gm of the lavatne
each mornng nwashed down with one glass of water  The stoals were collected
during the last three days of this week as in the hrst neek  Dunng the thrd
week, no laxative was taken but a second collection of control stools nas ob
taned the last three days  In this way control pesiods without medication
were alternated with perods when laxatives were taken unni each of a selected
group of the collords had been taken by each subject  The stool spectmens
were collected only duning the last three days out of each seven 1n order to
allow tume for establ shing an equihbnum urder the conditions of the tests
“The wet nesghts of the stools were recarded and the stools were dned at 110 C
From the dry weights the water content 1n grams and percentage were deter
muned by difference

The average daily wewght of stools was 91 gm dunng the control pertods
Dunng the adrinustration of the lavatives this weight was 13 gm 1e a
signaficant increase of 22 gm daly  Inasmuch as only S gm of the lasamne
was administered daily there was & net increase tn the stools about four ttmes
greater than that of the dn weight of the admurustered laxatne  Therefore
all of these agents mcreased the darfy buik of the stools by an amount wonsider
ably 1n excess of their dry bulk.  Hower er the actual changes in to al wesghts
of the stools were considerably less than would be predicted from results s
viro  ‘These collowtal laxatives therefore did not swell to thewr full theoretrcal
extent under practical conditrons

The percentage of water contamed by normal stools may vary considerably
from wdwidual to mdindaal Because of this side indmndual vanation

the standard errors were also abnormally large  In order to obtam sigmficant
Tesults 1t appeared best uf the comparssons of the water content were made from
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retainmng much of its form  The hemicellulose materials derved from psylhum
gne viscous, pourable, opaque gels with widely varying amounts of insoluble
seed matenal remaimng depending on the brand of product’ Blythe et o
also studied the retention of water 1n a specifically designed osmometer which
measured the ability of a sol or gel to hold water against the osmotic pull of a
hypertonic solution of 30 per cent Carbowax 4000\ when the two media were
separated by a semipermeable cellophane membrane The cellulose denva
tives were clearly superior mn osmotic pull  The efficacy of the vanious karayz
and psyllum preparations differed widely with the source and brand of the
product tested

Berger, Ludwig and Wielich® 3 have recently pubhshed studies on the
hydrophilic and acid binding properties of sodium alginate 1n companson
with other bulk laxatives  They state ‘After examming a number of compo
sitions made by dispersing these materials 1n water 1n various proportions it
id not appear feasible to use their bulking capacity as a valid means for evalu
ating the water retaming ability This 1s pnmarnly because of the different
behavior exhibited by the various matenals when dispersed nwater Thesea
weed collords and the modtfied cellulose products produce a viscous continuous
type of mucilage 1n contrast to the discontinuous gel formed by the plant seeds
and gum exudate preducts It was found however that the method of Bly the
et al ¥ which measures the water retatning capacity against a standard osmotic
pull 1s more suitable for the evaluation of the relative water retziming capacity
of bulk Jaxatives Sodwm alginate was found to possess greater water hold
g capaaty than any of the other materals tested  Carboty methylcellulose
and methyIcellylose although not as effective as sodium alginate possessed con
siderably greater water holding action than products from psylhum and gum
karaya  Berger Ludwig and Wielich ponted out that the expenmental
procedure devised by Blythe nas subject to an mherent hmitation so thata
method that simulated more closely the conditions prevailing in the digestive
tract was evohved By this test sodium alginate was observed to be superior
to other bulking substances in 1ts water absorbing potency  The products de
nived from psyllum seed and karaya were again poorest i this respect while
methylcellulose and carboxy methy leellulose occupied an diate position
A 3 per cent solution of sodium alginate had a water absorbing capacity equiv
alent to an 8 per cent solution of carboxymethy lcellulose and to a 10 per cent
solution of methylcellulose  Psylhum seed and haraya even when present
concentrations greater than 10 per cent were inferior to 2 per cent solutions
of sodium algmate and the cellulose products  However 1t should be pointed
out that the apparent e 9170 supenonty of the alginate might not carry over
to 11 1120 conditions uniess 1t could be shown that the alginate resists digestion
and absorption as completely as do the cellulose derivatives and the two plant

ms
g“(Z) Quantitaine tn 1110 studies  Schmudt * 1n 1905 reported what appear to
be the first human quantitative studhes on the use of agar as a laxative He
observed a more than two fold mcrease 1 wet werght and an increase m dry
weight and cellulose that was practically equivalent to the weight and cellulose

content of the agar fed
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reported* with gum karaya and psy ihum showed that gram for gram methyl
celldose had greater effect than these other laxatives

Meihyleeliulose Psyllium Combinations

A combination of psyllium and methylcellulose should theoretically add the
advantages of the sponge like absorptron and retention of water by the psyllum
gum to the bulk Jaxative effects of the viscous demulcent hiquid formed by dis-
persion of methvlcellulose 1n the liquid contents of the mtestines  Such com
binations have been studied recently and three methy lcellulose-psy Hium formu
Iations are now available commercially which contain 0 4 gm of methylcellulose
2nd 01 gm of punted psy lium hemicellulose *

Berberuan Pauly and Tawter” have pubhshcd the results of chnical studies
m human voluat these peyllium corb
tablets with plan 0 § gm hyl ¢ tablets  The iples of the stool
weight method of evaluation of Gray and Taater® was used with eight volun
ers on regular diet  serving, as subyect  Stools were collected each day for
one weel, as a control period which was followed by one v eek of medication
with nine tablets of methy lcellulo.e per day 11 divided doses  Another week of
control stools was collected succeeded by a wech of medication nith six of the
compound psyllurn methy leelhulose tablets per day m éivided doses  After
another tervening contro} week medication With mine of the compound

tablets per day was carned out for a week folloned by a final neck of control
‘The results of these studies are summanzed 1 TABLE 4 Inspectton of TABLE
4 hows that the subjects excreted an average of 1629 gm of stools per day
when not recen g medication  Nine tablets of methyleellulose mncreased the
btk of the stouls by 26 8 gm per day which was an average of 198 gm per
tablet admimstered  The compound tablet of the same weight but contaimng

Muclse Compe & T Wt ButhropStears Ine Pla I Ame o F o at Compeay ¢ ¢
Fis 1 Srinthrop Prod cts




448 Annals New York Academy of Sciences

the changes 1 each individual subject between his control and expenimental
periods  Therefore the average water content of the stools of each individual
duning s control periods v as compared with the water content when the drug
was taken

The processed denvatives of psyllium increased the water content by an
average of 37 per cent  The tragacanth group of products caused an average
increase 1n water content of 2 1 percent  These changes 1n water content may
seem rather small n terms of absolute magnitude but they are not small i
actuality since the water content of unformed flwid stools was only about 10
per cent greater than that of the hardest formed scybala ~ An mcrease of 2 to
3 per cent 1n the water content therefore represents a considerable softening
and increase i the fwdity of the feces

Gray and Tawnter concluded their report by pomnting out that black unground
psyllm seed produced a constipative effect as shown by less frequent defeca
tion and firmer bulkier stools of diminished water content  The other prepara
tions did not alter appreciably the frequency of passages The tragacanth
products did not appreciably alter the size of the individual steols but increased
the total daily wet and dry weights and the percentage of water n the feces
The gain 1n the datly dry weight was almost exactly that of the dry gum admin
istered, indicating that the tragacanth passed through the gut without beng
broken down

The p d psyllum prod also do not bly alter the weight
of the individual stools All three products however, mncreased the total
daily bulk of the stools to a moderate degree, and the water content by an
average of 373 per cent  Thus ncrease 1n flurdity was nearly double that pro-
duced by the tragacanth preducts The dry weghts of the stools were not
much increased by the psylhum products indicating that their hemicelluloses
were at least partially broken down in the intestine to irmtant but semabsorb
able matenials, as has been suggested previously

Tainter ¥ 1n 1943 reported the first studies on the laxative effects of methy!
cellulose 1n man Methylcellulose, alone and tn vanous combinations with
magnesium oxide pow der and finely mulled bran was taken in the form of fine
flakes by three subjects All subjects mamntained a constant diet and collected
their stools quantitatively  The average wet weight of stools on the control
days was 127 4 gm with approumately one evacuation 2 day ~When methy!
cellulose was mixed with vanous proportions of bran or with 3 5 or 10 per cent
magnesium ouide the number and volume of the stools were moderately 1
creased  Methylcellulose alone 1n a dose of 5 gm twice daily increased the
number of stools to 1 6 per day and the wet weight to an average of 2321 gm
aday This represented a stoot volume 2lmost twice the control  The methyl
cellulose stools had a shightly Iugher water content than the controls and were
semusoft and easy of passage The averages indicated that each gram of
methy Jcellulose increased the bulk of the stools about 10 gm  The greater part
of ths mcrease was water held by the collord although the dry weight increased
somewhat more than could be accounted for by the dry weight of the methy!
cellulose admmnstered Companison of these results with those previously
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Summary

‘The studies reviewed in this discussion make 1t clear that important inereases
w colomic activity can be induced by giving collordal gums of several types
The relatne actinity of indiadual products ¢an be approumately predicted
from their colloidal properties as revealed 2 tifre  These materials do not
wterfere with digestion or assimilation

New interest was aroused 1n this group of compounds by the introduction of
the cellulose dernatines which could be compressed 1nto tablets  With the
observation that useful amounts of psy lhum c1n be incorporated with methy!
cellulose a substantial increase 1n potency bas been achieved It seems hikely
that this type of combined medication will gain in use as knowledge of its
added therapeutic value becomes more widespread
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the balanced combination of bulk laxative ingredients, increased the bulk of
the stools by 20 8 gm on a dose of six per day and 502 gm on a nine tablet
dose The overall average increase from the compound tablet was 4 73 gm
per tablet admimistered  In the nine tablet a day dosage range, however, eack
tablet of the compound formula produced an increase in bulk of 558 gm or
87 per cent more than the straight methylcellulose tablets The esact values
of these ratios of activity should not be overemphasized because of the mherent
vanability of the evperimental set up, but their order of magnmtude 15 quite
rehable 1nasmuch as observations covering 366 patient days make up these
averages

These figures clearly establish that the compound formula has an enhanced
laxative power smce it produces an mcrease m stool weight of 4 73 gm per
tablet, as compared to only 298 gm for the plain methy Icellulose tablet  This
increased effectiveness permuts either greater action from the full mine com
pound tablet dosage regime, or practically the same degree of effect from only
six tablets per day 2s 15 observed with nine of the plain methylcellulose tablets

A distinct lag 1n the onset of action of the simple tablet, as compared with
the compound was also noted In TABLC 5§ are compared the average stool
weights for each day during the medication periods  In the preceding control
days the average weight of the stools was 162 gm per day  On mstitution of
methyIcellulose medication the weight dropped to below normal the first day
and then gradually increased until the new higher level of 207 gm  was attaned
on the thirdday ~ With the compound tablets in either dosage this prelimnary
constipative action was apparently lacking The new level of stool output
seemed to be established even on the first dav of medication, thus giving the
patients immediate tangible evidence of the effectrveness of the new therapeutic
regumen

From these studies 1t appears that the comb 04 gm methylceliul
01 gm psyllum tablets have substantially more bulk laxatwve effect per
tablet than plain methylcellulose tablets Tt 1s also apparent that the com
pound tablet produces 1ts increased bulk of stool more promptly than the plain
methylcellulose tablet  The addstion of psyllium to the methylcellulose there
fore appears to provide a combmation bulk lavative with enhanced therapeutic
value

TABLE §
AVERAGE WET WEIGRTS IN GRAMS DURING EacH Day OF THE MEDIcaTION PERIODS

Mthyl B 1 table Cmpo dtablt
Dy P T —
aeble p dy Gthitp dy 9thtp dy

1st 13 181 210

2nd 175 169 214

3rd 207 161 204

4th 188 223 220

5th 230 2,

N 197 175 105

Tth 204 197 196
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Doctor Tarvter I have broken down the water ntake i previous studies
but not an the last methy lcellulose study ~ There has been no difference that
Icould detect, Obviously, if a person were to drench himself with water by
dninhing a gallon or half a gallon extra a day, he mught concetvably have a
more moist stool The water content 1n any one individual however, 13 a
very stable figure A difference of only one or two per cent m the water
content makes a difficrence between having a fairly firm stool and having a
hqud stool  Apparently a collordal system n which the water content 1s very
entical 15 involved and you get a large change i consistency with a small
degree of change of water

QuesTioN Does the sodium remarn bound and pass through without being
absorbed?

Docror Tanter I assume you mean the sodum of the sodium carboxy
methylcellufose I hnow of no studies on this point If the sodium were
tonized and absorbed, the carboxy methylcellulose radical would have to be
combined and excreted 1n combination with some other posttively-charged 10n
such as potassum caloum magnesium efc

QuesTiov That might perhaps be of some 1mportance in cardiacs?

Docror Tarnter I think you might make a story for the use of magnesium
catboxymethy lcellulose or the caleium or even the ammonium salt if that
were chemually feasible to avoid sodum ntake In the cardiac you could
eliminate the possibility of sodium intake much more easily by using methyl
cellulose instead of sodium carboxymethyleellulose

QUESTION Were any 1n rulro tests made with methylcellulose with synthetic
stomach juice? How did y ou get 1t mto solution 1n the ordmnary room tempera
ture or did you change the temperature?

Doctor Tarvter  To get the matenal into solution 1n these tests of swelling
capacity T placed the matenal 1n a Jarge cylinder added the water on top of
1t and allowed 1t to swell to 1ts maximum by letting 1t stand untit we had a
constant volume  If you stir the material you will get a complete dispersion
of the methy Icellulose throughout the water and have stnply a dilute solution
of 1t Tt appears to dissolve whereas the harayas swell and persist as discrete
particles  The swelling of the methylceltulose 15 less affected by alkaluty
and acidity than 15 that of the vegetable gums There 1s only a very small
change in the amount of swelling a matter of 10 per cent 1n one half per cent
hydrochloric acid or one per cent in sodum bicarbonate from the swelling n
distilled water

Docror Quictey In the case of the bland compounds do you anticipate
that the action 1n promoting bowel evacuation 1s any different from the same
bulk with water 1 the colon from the bulk that would be held by the bland
breparation that you are employing? Is it simply a case of bulk or has the
preparation that you are employwng any additional action?

0CTOR TaINTER I have always assumed that we were dealing here wath a
bull, effect or distention but that 1s an assumption for which I have no evidence
These matenals have no chemical irntating power that I have ever seen or
recogmzed  ‘There 1s no question that 1f you distend the gut by doubling the
bulk of the stool as we have done in some of these experiments you have to
have an increase 1n the number of defecations or an increase 1n the size of the
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Questiony Do you control the water mtake m these patients Doctor
Tamter? Is there any influence on the water intake compared to the wet

werrht?



CLINICAL COMPARISON O BUIK AND STIMULANT LANATIVES

By Leo J Cas and Willem S Frederk
Department of Uygeine Harvard Universily Combrdge Mass

In view of the considerable discussion regarding the effect of bulk laxatives
1 companson with the stimulant varieties 1t 1s surpnsing how few controlled
expenmental ebservations have been carried out 1n this field  Direct psyche-
logically sound <cientfically planned tests of the clinical differences of these lax
atrves ate rare

A study by McGuigan, Steigmann and Dymniewiez! on the vanous laxatne
dosages covered haraya gum Dran cascara sagrada magneswum suifate and
phenolphthalein but these authors failed to compare the drug 1n the same
group of patients or to compare their chimcal effectny eness

Ina previous study Cass and Woll® ob erved the effects of methyleellulose
and psy lhum on patients who had been receiving hquid malk of magnesia fluid
extract of cascara sagrada or mineral ol A control peniod on the usual lax
atie was compared with a period on the new medication  Since however the
patients knew what they were recening a valid enticism may be made here
and 1t 1s difficult to gauge preaisely the subjective factors in such a sunvey

‘The present study has eliminated this objection by the use of a ngidly con
trolled blind clinical tnal 1n which nesther the obsenver nor the patient hnew
the wlentity of the medication or that one of the medicines was 2 placebo

Method  The composition and amaunt of the medications under test are pre
sented 1n TABLE 1 In essence the medications consisted of lactose methy]
cellalose and caroid and bile salts with phenolphthalein all i the form of 1den
tical tablets both with regard to external appearance and by reference to the
taste and appearance when broken  The total datly dose of methylelclulose
amounted to 40 gm  equnalent to or slightly more than the usually rec
ommended dose  The total daily dose of caraid and bile salts with phenol
phthalein equaled four tablets of the commercial product which 1s the manu
facturer s recommended dose  To mamntain the blind test conditions this
medication was given mn eight one half strength tablets

The studzes were carmed out at the Long Island Hospital Boston Mass a
chronuc disease hospital with approuimately 1200 patients Al of the patients
under observation were semambulatory (bed or chair) permanently mstitu
tionalized and severely constipated

Medications were admuustered by a techmaian and the obsenvations were

made by a full time nurse neither of whom knew the code  All patients re
tewved all three medications  The sequence mn which the medications were
given however wasrandomized The obsen ations were obtained daily by the
nurse from the floor nurses notes and the patients responses to questions as
demonstrated 1n TABLE 2
Observations comprised
(1) Frequency of stool
(2) Consistency
455
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stools I do not know whether there 1s some 1mtation that adds to that or
stimulates action beyond the mechameal effect

Docror QuicLEY Instead of shmulating, it rught be the soothing action
bey ond the soothing effect which water would have

Docror TaNTER That 15 a very interesting suggestion  For example, m
ulcerative colitis or mucous cohtis where a demulcent action might be bene
ficial, 1t mght overcome any wntation that 1s there It 1s entirely concewvable
that methylcellulose or psyllium would have demulcent and soothing actions
which would decrease irntation, but I do not know of any quantitative studies
of the uce of these products 1n ulcerative colitis It may be that some other
chmaans have observations on this that would be very wteresting

Docrtor INGELFINGER Have any studies been carried out where methyl
cellulose suspensions or dispersons have been put mn the human colons to see
what ther water retamning capability 1s, as opposed to the water absorption
function of the human colon?

Docror Tamnter I dont know of any fistula studies They would be
rather difficult to carry out, because the water uptake under those conditions
1s relatrvely slow  You would have trouble holding the material i the colon
long enough to make 2 good quantitative estimate of the changes It would be
my guess that most of the swelling takes place in the small ntestme where you
have a much higher flnd content and that there 15 some dehydration and
desiccation of the material in the colon just as there 1s of other fecal contents
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Graded 1 watery
2 normal
3 hard
{3) Side-effects
Nausea, vomiting, cramps, distention, tenesmus
{4) Number of enemas required
(5) Alteration in dosage schedule
I a patient had no bonel movement for three days an enema was admunis-
tered 1n the afternoon on the third day ~ Medication was continued regardless
of the adminstration of enemas, and no laxative medication was gnen other
than that employed 1n the study ~ Each medication was given for 10 days and
then the patient was immediately changed to the next medication for a 10-day
penod  The study lasted 30 days in all, 52 patients completing the entire ser
1es and recewving each of the three medications
Results  The data are presented mTaBLE 3 Colnmn I refers to the typesof
medication  Note that the three medications were not given in this sequence
however, but were purposely admimstered at random  Column 2 relates to
the number of patients  All 52 recened each type of treatment, for 10 days
each per medication given  Column 34 presents the average number of bowel
movements per 10 day period per patient for each of the three medications
Because of the necessity of giving enemas the number of which 1s shown o
Column 5, the mean values for methy lcellulose and lactose in Column 34 are
augmented by these figures
Column 3B shows the average number of sponfaneous bowel movements per
patient per 10 day peniod which 1s somewhat lower than the enema augmented
figures n Column 34 It will be noted that lactose produced a spontaneous
f of 27 bowel ts per patient per 10 days, or less than 1 bowel
movement per 3 days  Thus established a most satisfactory state of constipa
tion 1n the patients of the test group who required 46 enemas duning the Jac
tose penod

Tasie 1
MEDICATIONS
Cmposto p Tt D
Carod & bile salts with Bile salts compound 0036gm 4 tablets mormung
henclphtbalein  (hall Xt cascara sagrada 0024gm  and evemmng
Stren Phenolphthalew 0 016 gm
Ext nox vomiea 0 002 gm
Capsicum 0 003 gm
Fapata (caroud) 0 040 gm
Mik sugar starch and O 479 sm
magnesium stearate
Metbyl cellulose 0500gm 4 tabl b
Methyl celiulose Starch  quassm  taloum  © 003 om c18 as sbone
nuchar - methy! salicyl
ate FDAC yellow No 4
Milk sugar 0400gm 4 tablet
Placebo Starch - Quassin  taleum O 105 om ablets as above

nuchar  methyl salicyl
ate FDAC yellow No 4
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On the carod and Inle salts with phenolphthalen, no side-effects were ob
sened  There were no complunts of nausea yvomiting cramps distention or
tenesraus even when an excessive bowel action was present  In this type of
group where constipation 1s so ingraned, relief 1s the criterton and witha blind
techmque we had no choice but to wait for changes before altering the dose
Inaddition there were no complaints of obstipation and it has been noted that
24 patients actually had to omit one or morc doses I 've patients had to omit
two successn ¢ doses because of a somewhat excessive laxative effect

One thoroughly practical objection of the patients not quantitatnely re
corded as a side-effect however was the necessity for taking erght tablets a day
throughout the experiment  The patients resented severely this arduous task
and a firm hand was necessary 1 maintaining the tablet intake at the eight a
day lenel  Since the technique of the blind study requires that all medication
regimens rust be simlar 1n our experiment this meant that the fault of the
bullk laxative had to be extended toall  This excessive number of tablets would
not erdinanly be required if full strength carord and bile salts were used

The bowel content modification of the bulk lavative 1s adequate which we
have found to be true of other Izxatives of the same general type Without
some stimulation, honever mechamcal removal of the stool may be required by
enema and s further necessitated by the delay 1n onset of the bulk laxative
effect  The patients antagonism to large doses of medication without results
to show for their cooperation (atreads noted i the placebo pertod) is also pres
¢eat i the methylcellulose period but 1s somenhat overcompensated in the
carod and bile penod  From a purely practical viewpornt astimulant laxative
1s atcordingly necessary except for rare contramdications

‘The essence of the use of a sumulant laxative s its anticspation of an adequate
bovnel habit  Some stimulation 1s often necessary and the sttimulant laxatine
alone can exped ly and consenently perform the

Discussion 1t 1s clear that the patients in this study were so sexerely con
stipated that they had an a1 erage frequency of one bowel movement every third
day  Further 1t 1s quite apparent that they were very uncomfortable and suf
fered side effects while they werc on theplacebo  The patientsbenefited greatly
from the use of exther of the laxatnes

Tt has been stated that bulk laxatives are preferable to stimulant laxatives
I the aged or institutionalized patient The following reasons are usually
fhen,

(1) This type of patient suffers from constipation because of msufficient bulk
mhisdiet By gmving a bulk laxative the physician 1s restoring to normal the
gastrointestinal tract

{2) The normal stimulus to defecation 15 increased bulk 1 the Jumen of the
colon A bulk laxatrse acts through this normal mechanism

(3) Bulk laxatives are harmless and no dependence or tolerance results from

er use

Tn contrast to the foregomng the following advantages of the stimulant laxa
twves should be noted

(1) The stimulant laxatives effectively tnerease muscular activity of the large
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Tarte 3
RESULTS
1 2 3A 3B 4 5 6 7
Bow 1m v ments Invuasber of
Numbe of  PeT10days Total | Total |'patents| A rage
Te tment atiats dos g per] mumber | “with con-
Tncluding [ E cluding] patent fof “emasf ved ced | mte cy
enema | enema os ge
Methylcellulose 52 7865 7808| 80 3 0 20t
Lactose 52 3615( 2731 80 46 0 257
Caroid and bile 52 13519 113519 698 o 24 189

Methylcellulose gave a frequency of 7 8 bowel movements per patient per
10 days This 1s approuumately one bowel movement a day for 8 days out of
10 Only 3 enemas were required for the group as a whole during the methyl
cellulose period

Carord and bile salts with phenolphthalemn produced a frequency of 138
movements per patient per 10 days, or 3 bowel movements more than the basic
one a day rate for the caroid and bile period No enemas were requured dur
1ng this caroid and bile medication

Column 6 shows the number of patients g en reduced dosages of the medica
tions Occasionally the dose of caroid and bile salts produced an excess lax
atneeffect  Whenever two bowel movements took place betw een the morning
and evening standing orders were 1n effect that no matter what the medica
tion the eveung dosage (four tablets) was to be omtted Continuation of
laxatnve treatment was necessarily contraindicated under such circumstances
The decreased number of adminustrations of caroid and bile salts represents 24
patients who did not receive the full dosage of medication  The final analysis
showed that only m the case of caroid and bile treatment was this necessary

Column 7 provides a numencal summary of the conststency data  For ease
m blishing a dard of ive analysis a hard bowel movement
was assigned a score of 3 a medium movement a score of 2 and a soft movement
a score of 1 By means of this scorning system a statistical mean consstency
was obtained for all of the medications  Methylcellulose gave 2 value of 201
connoting that the stool consistancy averaged medium for all the subjects while
they were on this medication  Lactose resulted in a value of 2 57 whichissig
mficantly different from the 2 01 of methylcellulose and mdicatesa farrly igh
percentage of hard movements  Qur test group was accordingly constipated
m all respects  Patients who recerved caroid and bile salts with phenolphtha
fein showed 2 value of 1 89 which hkewise 1s chimically different from 201 and
indicates an mcreased number of soft m this group

The side effects on which the patients were regularly questioned were nausea
yomiting cramps, distention and tenesmus  However the patients were not
hackward m volunteering formation concerming headaches and obstipation
Most of these effects occurred with the placebo  Nonetheless five patients re
methy lcellulose complamed of cramps and three of persistent constt
which required enemas as shown tn TABLE 3

cewing
pation,
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that senna and cascara sagrada may be taken steadily for S0 years effecting
either no change or only mild changes 1n bowel habits ™ dependence would
appear to be relatinely unhkely Tolerance might be inferred 3f on taking
these patients off laxatives they continued to have movements at their usual
rate However, one would have to be certain that the same thing would not
bave happened whenever the patient started taking laxatnes  In short one
would have to be sure that the dose of laxatn e that the patient was taking had
2ot been a placebo all along ** There would accordingly appear ta be little
concrete evidence for making the choice of a bulk or a stmulant laxative on the
baas of imtation dependence or tolerance

‘The foregoing discussion does not carry the implication that there 1s no place
for bulk laxatives in the management of constipation  Indeed our studieshave
shown that a bull. laxative may be quite effective It 1s our impression, how
ever that the stimulant laxatives have a shight advantage over the bulk ones
particularly for the purpose under discussion the regulation of chronic aged or
institutionalized patients

In the preceding part of this report 2 ba ic pownt of philosophy has been
assumed which might bear a mote expliat discussion our conviction that lax
atneshave a place in the management of constipation  Some physicians deny
the usefulness of laxatnes They quote examples of patients with Hirsch
sprung s disease to indicate that no harm ensues from allowing feces to remamn
1 the colon for a month or the  Howeser a patient with Hirschsprung s dis-
¢ase has gradually become accustomed to having a dilated bowel A person
with the habit of moving his bowel once a day w1l become quite uncomfortable
after three or four days without amovent and by the end of nine or ten days he
will begin to show signs of intestinat obstruction

The patient who fails to have regular movements and yet cannot be regu
Jated by duet, exeraase and psychotherapy deserveslaxative therapy  Stimu
fant laxzatty es would appear to be preferable 1n that they need not be grven con
tinuously but only as the need anses  Moreover gradual reduction in dosage of
stimulant laxatises has been shown to be an effective way to cure constipation
All long term laxative therapy should be under the supervision of a physician
for proper regulation and the prevention of 2buse o laxative 1s completely
harmless and excessive use may result in severe electrolyte depletion, as has
recently been demonstrated by Schwartz and Relman ¢

Conclussons

(1) In a blind controlled study 1t was demonstrated that exther 40 gm.
{eight lz.blets) o( mclh) Ice]lulusc or four tablets per day of carord and bule salts
with ph a fi and ade laxative effect

(2) Carowd and bile .2lts with phenolphthalein produccd a more rapid onset
of laxative action than methylcellulose

(3) Methylcellulose requires the admimstration of eight tablets daily and
this large number of tablets was rcscm.ed by the patients

{4) Caroid and bile salts with p! pmwcﬂ more effec
trve than 'y and oduced fewer sid




460 Annals New York Academy of Sciences

colon  The constipated aged or institutionalized patients eat the same diet 25
the nonconstipated  The defect, in some of the patients at least, would appear
to be 1n the reactivity of the ntestinal musculature  As Portis and Ring? have
stated 1n the March 1952 1ssue of the Journal of American Medical Assoclalion
“Many physicians have approached this problem in the past from the stand
pomnt of producing great bulk  However, 1t seems logical that, if the muscle
could be effectively stimulated pharmacologically, evacuation of the bowel
would be more regular ”  Portis and King used neostigmine
However, Straub and Triendle 1n 1934 and 19374 ¥ demonstrated that sepna
was a speaific stimulant to the musculature of the large colon of the cat  Pre
sumably, the same holds for all of the anthraq laxatives, including cas-
cara sagrada  The caroid and bile salts with phenolphthalein as used in this
study, may probably also be classed in the same category of pharmacologically
specific, efficrent, direct stimulants of ntestmnal musculature
The illogic of always using bulk laxatives in the treatment of constipation
has been colorfully described by Alvarez * ‘As I often say, the normal colon
15 Iike 2 railroad siding with three box carsonit  Every day, one comes down
and bumps another off the lower end, so that three remain  In these consti
pated persons a car gets bumped off the lower end but alnays some ten carsre
main on the siding
A muscle stimulant would seem preferable to bump along the box cars in this
type of patient, who 15 1n need of power rather than bulk
{2) There 1s no danger from impaction or esophageal obstruction in using
the stimulant laxatives  In the case of bulk laxatives on the other hand, copt
ous quantities of water are recommended Belmont,? i the Journal of the
American Medical Association 1n 1952 hasreported a case of a 67 year-old man
who mcurred an esophageal obstruction requinng endoscopte removal owing to
the ingestion of three methyl cellulose tablets The stimulant Jaxaties are
able to withdraw water from the bodily stores and their action 1s thus exerted
independently of the ingestion of water In heart failure nephnitis efc re
moval of water via the gastrointestinal tract may be quite beneficial
(3) There 1s very Iittle evidence that the stimulant laxatives cause colitis,
dependence, or tolerance Certamnly senna cascara sagrada, and phenol
phthalein are not imtants When placed 1n contact with 1solated intestinal
loops, or with the skin or mucous membranes they cause no inflimmation,
edema, leucocytic mfiltration or hyperemia ® ® 1 1t When given 1 excess
quantities to the intact ammal they may cause increased mucus production
1n the colon but anything which causes an excess number of bowel movements
will increase mucus production as witness nervous tension  On this score, the
inereased mucus production is hardly a sigmficant sign of irntation or inflamma
17U
ua';he occurrence of dependence or tolerance 1s a very difficult factor to deter
No studues of sufficiently long duration have been undertaken to settle

E‘:cpomt 1n one way or the other  Tolerance has been claimed to develop as
an effect of both the stumulant and the bulk laxatives * ¢ Other workers tn

{hus field have claimed that tolerance does not develop ¥ 1 In view of the fact



ANTISPASMODIC THERAPY FOR THE HYPFRACTIVF COLON

By Alfred P Ingegno
Department of Internal )lndum: Long Island College Hospulal and Stale Uns ersity
ollege of Medicsne Brooklyn N 1

The admumstration of spasmoly tic drugs 1s but a small and perhaps not even
essentual part of the clinical approach to antispasmodic therapy for the hyper
active colon  Indeed the term antispasmodic although generally used 1s
unfortunate, 1 that 1t imphes th:\t colomc muscuhr spasm per se adequately
accounts for the pun and disturk of el 1c of
bowel d; Ths 15 re d as an i ton  The concept
of bowel dyssvnergia and dyskinesin' * ? ¢ 15 better supported by expen
mental and chnical observation and more adequatel, exp]ams the ph
assoctated with colonie disord: Vamblc bal m co
lonic tone and tn propulsn e and nonpropulsiy e motihity have been shown to be
concerned in the production of pain and of constipation and diarthea In
stmpler terms resisted contraction and blocked propulsion may be said to
underhe pain and constipation while propulsne motility which 15 excessne
or which 15 1nadequately bloched results in diarrhea

A beginning has been made 1n the correlation of disturbed motility patterns
with chintcal syndromes It has been shown that under appropnate stress
colome motility may increase 1n normal individuals as well as in those with
spasticcolon® ¢ ¥ # 3 Inulceratne colitis total colonic muscular action may
actually be reduced but becomes more propulsne i type! ! Diminished
rhy thmic contractions in the distal colon accompanied by heightened activity
1n the provimal colon may be the dynamic basis for diarrhea ™ In constipation
there may be increased nonpropulsive activity of the s|gmmd with 2 hypody
namic proximal colon? ¥ Th relationst f 1 anous:
as well as secretton and vasculanty are modified by local disease or bv chemical
hormonal and neurogemic stumuli of extracolonic ongn  The tmportance of
stress and mood has been well demonstrated It must be confessed too that
there 1s great vanability of ndnidual responce with
similar colonic motility patterns These differences 1n neuro or psycho sen
sitmty are poorly understood but are elinxcally important

I the dystonic colon be defined broadly as one which responds 1 a faulty
manner to stimuli the hyperactive colon may be considered as a vanant m
which there 18 general or segmental colonic overaction  Jamn disturbances of
bovel evacuation and oversecretion of mucus are the major climical manifes
tations™ In any group of patients having evidence of cofonic dvstonia the
majonty will be concluded to have no demonstrable orgamic basisand inmest
of these the evidence will suggest an underlying anxiety state  In a significant
Proportion however local and extracolone etiologic factors of non psychogenic
nature may be involved (TaLe 1)  The wrntable colon syndrome may accord
mgly be observed 1n the mulder forms of amebrasis ' m polyposis and accom
panying recurrent minor episodes of diverticulitis A not infrequent cause 15
food allergy the most common offenders in this regard being milk wheat egg

463
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sufficiently severe and deep-seated to require the more expert help of the tramned
sy chiatnist

Therapy with diet and medication must be looked upon as more or less neces
sary adjuncts to management which pnimanly attempts to control or modify the
etiologic factors already mentioned  Where there 1s any suspicion of a speaific
food allergy a sumple primary diet consisting of several rarely allergenic foods
may be gnen  To this regimen are added representatives of the major food
classes one by one at intervals of several days  When any added food cau esa
sigmificant exacerbation or recurrence of symptoms of bow el dystona 1tiswith
drawn and sts etiologic significance further assessed at 2 later time after the
attamment of an adequate diet consisting of foods which cause no difficulty
Aside from the exclusion of specific allergies however all patients having hyper
active bowels are benefited by the use for a period of time of bland diets which
omit foods that ct Iy p lly or reflexly colontc over
action or distress In such 2 diet very cold or iced foods the so called ga
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TaBLE 1
200 ParreNts HAVING Coronic Dysronia®

Organtc
Food allergy 14
Laxative abuse 12
Amebiasis 11
Diverticulosis with duverticulitis 8
Carcinoma of colon or rectum 6
Colomc polyps 3
Other infestations 3
Hypertbyroidism 2

Nonorgansc or Funciional
Spastic or Irntable colon 4
High naidence of underlying anmety)

E denceotc lo ¢ dy function more than 2 months witho tbleeds gors g ifica taystemicd te orat 2
Symptoms includ d bdom l¢ mps d mh a d/r paten sbd minalunrest e ¢s mncus secretion

the citrus frutts and tomato  Lavative abuse and a vanety of parasitic mnfes
tations may be concerned and occasionally even carcinoma of the colon orrec
tum No confusion will arise of course from such frank causes of bowel hyper
activity as ulcerative colitis of specific and nonspecific type, and from the usual
instances of neoplasm 1 which bleeding or obstructive symptoms are prom
tnent

The final common path for stimuh to affect the colon restdes in the autonomic
nervous system and the neuro-effector junction in the bonel The disturbed
function of the hyperactne colon may be allayed by measures directed toward
any portion of the pathways or structures involved 1n the mediation or pro-
duction of 1ts mamfestations (FIGURE 1) Thus strctly speakmg, any treat
ment from psy chotherapy down may properly be referred toas antispasmodic ’
therapy 1f 1t modifies for the better the pattern of faulty colonic response

1In the management of the hyperactive bowel, the first cnitical step s to deter
mmune the etiologic factors concerned  The appropriate specific treatment of
any local or systemic causatr e agent will relieve the hyperactive state  Since
the finding of speaific etrologic factors involves a thorough study of the patient
and hus gastromtestinal tract this procedure 1s m atself a major therapeutic
measure tn the larger group of patients with hyperactive colons finally con
cluded tobe ona functional or psychogenic basis An aggravating factor
in such patients 1s their conviction that serious organic disease 1s concerned
When on the basis of careful evaluation one can reassure them of the absence
of any demonstrable organic lesion a significant source of tension 1s removed
This, together with an explanation in simple terms of how neryous stresses act
ng through the autonomic sy stem may cause disturbance of bowel function 15
sufficient 1 many milder cases to relieve the evidence of bowel hyperaction.
Thus 1s etologic therapy for the hyperactive colon 1n the same sense as specific
drug treatment for a causative amebiasis or specific diet control when a food
allergy 15 concerned  Fortunately 1n any large group of sufferers from bowel
dystonia of psychogemc type relatively few have neuropsy chiatnc disturbances
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formers , strongly laxatne foods, and those with an excessive residue after
digestion will be omitted There 1s no great contradiction to the use of soft
bulk or lubricant laxatives in the patient having 2 hyperactive colon but, ob
viously, laxatives with strong chemical or osmotic action should be avoided
smce they exaggerate bowel dystonia

‘The use of medication in the management of patients having hyperactive
colons 1s predicated on drug action of both nonspecific and speaific nature  The
gning of any medicine even one that 1s nert, may exert a so called ‘placebo-
effect” n allaying symptoms Objectively demonstrable mhibition of small
bowel activity by placebos has been shown to occur*  This 1s presumably a
psychogenic effect which m practice would no doubt depend to a vanable but
significant degree upon the conviction and confidence mantfested by the doctor
1 the efficacy of the medication given  In other studies, there was no apprec
able change in colonic function for varuable periods after placebo administra
tion,? ¥ (F16URES 2and 3)  The pharmacologic response to a given drug how
ever, may be remnforced or counteracted by euisting stimuli of other nature such
as the feehing state of the subject during the period of study *

Sedatnves and analgesics having general action, of which the barbituratesare
the most widely used are rational adjuncts to the clinical management of hyper
active colonic states  The effect of the barbiturates 15 pnmarily that of render
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suing discomfort may be worse than the distress complamned of ongunally
Until by more precise studies we have available to us therapeutic agents specif
1ally helpful in modify ing motality patterns in a desired direction 1t must be
recogmzed that antispasmodic therapy with such drugs 13 something of a
hut-or miss proposition It has been pomnted out there 1s as yet no real ex
penimental evidence to indicate that hypermotility 15 affected more than normal
motihity by these agents®  However the encouraging return to a more normal
functional pattern in chimcal cases of hyperactive colon suggests that such may
nevertheless be a result of thi> therapy in the intact human  The worth of any
treatment of colonic dystonia must be finally assessed 1n the patient having
symptoms although such evaluation 1s ad dly subject to derabl
eror  The experimental demonstration of pharmacologic effect on the colon
of amimals and even of humans 1s no guarantee of efficacy 1a clinical practice

In the management of patients affected by <evere abdommnal cramps and
duarrhea 1n ulcerative coliis and of patients having severe cramps of spastic
colon accompanied by diarrhea or not, the following preparattons parenterally
admunstered are usually promptly effectre 1n affording moderate to complete
relief especially of cramps although this relief 1s often transient and the dos-
age must be repeated

(1) Atropine sulfate—06 to 08 mgm —subcutaneously given 1n severe
cases this drug affords excellent symptomatic relief Jasting from one half an
hour to several hours and 1s grven every four tosixhours It 1s best given only
to patients whose condition 1s severe enough to require confinement to bed
Distress owing to the associated effects of xerostomia blurnng of vision rapd
pubse and nenous excttatton 1s rendered more tolerable by the simultaneous
adminsstration of a barbiturate such as sodum phenobarbital m dosage of 60
to 120 mgm  Whle the latter has no direct antispasmodic action its sedative
effect 1s probably beneficial in supp P i d symptoms
and 1n dimimshing exaitor stimuls to the colon of central ongin  The espen
mental whibition of colomic motility by atropine given parenterally has been
demonstrated by some * although other reports are less favorable?® # 2

(2) Demerol in 100 mgm dosage may be g en under similar arcumstances
with excellent rehef It has both an analgesic and antispasmodic action and 15
muldly sedative * Obviously the danger of habituation limits its use  The
Prolonged use of Demerol codeine or morphine by mouth or parenterally can
only be condemned

(3) Papaverine hydrochloride grven mtravenously in the bed patient 1n doses
ol 60120 mgm will often produce dramatic rehef of severe abdomnal eramps
caused by hyperactive colon The effectiveness of this drug depends on 1ts
ability to decrease tone of all smooth muscle ncluding the sphuncters * When
Biven mntray enously 1ts suppressive effect on intestinal motility 1s quite transient
In the expenimenta! man and ammal et in actual chmcal use the effect may
be prolonged for several hours It has no habit forming tendencies even
though Listed as a narcotic

(4) Transentine 1n 50 mgm dosage ntramuscularly may be effective an the
Grcumstances undet consideration although its worth 1s questionable  Favor
able experimental results have been reported 1
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ing the patient less sensitive to both his internal and external environment
Dosages 1n the therapeutic range exert no apparent specific pharmacologic ef
fect on bowel activity,”® but there 1s certainly a lessening of the patient's
central anareness of his bowel distress and, possibly, an actual diminution of
the itensity of the stimuli anising from the dystonic colon  Since barbiturates
help to allay psychologic tensions their administration over a period of time
serves to dimnish excitor stimult of central onigin  In this sense, therefore,
such drugs are also antispasmodic ”  One mught speak of psychotherapy, pla
cebo effect, and sedative analgesic therapy as centrally acting antispasmodic
measures  Preparations contaimng kaolin and pectins and Jubricant and soft
bulk laxatines to the extent that they allay bowel hyperactivity by a local
soothing physical action may also be properly constdered as antispasmodic
The application of heat to the abdomen 1s certainly a measure clinically helpful
1n rehieving the patn of colonic dy stonta perhaps bv a reflex inhition of colonic
motility

Those drugs which are commonly referred to as “antispasmodics  evert 2
specific phan logic effect 1n supp propulsive and Isive bowel
contractions and dimimishing bowel tonus  They are given in the hope that
nhibition of bowel actwity or overactivity particularly that of smooth muscle
Jessens or eliminates the immediate cause of panful sumuli and of disturbed
ehimination  Thus use of antispasmodic drugs 1s a form of specific symptomatic
therapy The drugs exert theirr major effects peripherally on one or more seg
ments of the lar structures d (,iGURE 1) Recent expen
mental and chnical studies perrmit of some evaluation of the actual or potential
usefulness of a number of these agents (Tabik 2) The presently available
antispasmodic agents known to have definite pharmacologic and therapeutic
effects tend to reduce or abolish overall colonic motor actrvity It is quite un
Iikely that too marked or complete inhibition of bowel activity would ever be
therapeutically indicated On occasion strong antichohnergic agents may
cause such hypotonma hypomotility and distension in the patient that the en

TABLE 2
Awtispasyonic  Drucs ror THE HyreracTive Coron

1 For Perenteral Use
1) Atropine sulfate 0 6-0 8mgm sc orim

2) Demerol 100 mgm 1m

3) Papaverine 120 mgm 1v

%) Nitroglycenn 0 6 mgm sublingually
5) Trasentine 50 mgm 1m

For Oral Use
L Atropme sulfate 0 6 mgm

3 Tinciure belladonna  10-20 mumimms

3) Novatrine m

4) Danthine 23 mam

5) Trasentine o m

g& Smitopaa - S0-100 g

Prpenmental drugs

) D pound 4369 (Monodral 2 Dietbylamnoethy) 2 cyclopentyl 2 (2 thienyl)
L T
Compound elorine sulfa pheny! 3 pyrolldine 1 propanol
® melh%%mmldt) ~0-100 mgm Ppropa
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manv more fundamental ohser ations must be made before therapy can be more
lomally evaluated

The ad and symy tic drugs (er ¥ , amphe
tamine} have been shown to exert an appreciable inhibitory effect on gastro-
intestinal motaiity * * ¥ ¢ Howenver their cardioaccelerator and vasopressor
actions prohubit ther practical cinteal uee as antispasmodic agents in colonie
dysfunction

Etamon and hexamethonim ha ¢ strong bloching effects on both parasvm
pathetic and sympathetic gangha e<pecially the latter and a striking 1nh
bition of mtestinal smooth muscle actnity cin be demonstrated by means of
them ¢ = 39 81 3 Theyr hypotensine effects relegate agamnst their usefulness
i the management of colomc disorders  The other agents hsted in the gangh
onxe blocking group m dosages employed climically exert thewr major effects as
E;Mympathol) tic and/or anticholinergic agents and not as ganglion blocking

gs

1 1 hed,

The antich group of ant: dic drugs of which atropine 1s the
pnme example has thus far proved to be the most useful in the clinical manage
ment of colonic dystonsa, and synthetic preparations of this class are beginning
t0 appear in oy erwhelming profusion

Banthine has been shown to bring about strihing and prolonged inhibition of
colomic motiity when gnen orally in 25 to 100 mpm. dosage®® T have foundit
chneally effective in doses of 25 to 0 mgm guven four thmes dauly It help-
ful 1 relieving abdominal cramps and 1n lessening diarthea 1n patients having
an imtable colon and occasionally 1n uleerative cohtis  Larger doses should
not be used since they exaggerate the assocated mouth dryness and tendency
to blurnng and may cause considerable abdominal distension or constipation
‘These latter discomforts induced by the drug are no more appreciated than the
cramps and diarrhea which they replace

Two new anticholinergic drugs which have potentnl therapeutic value m
hyperactne colonc states may also be mentioned  They have recened some
preliminary study 1n the Gastrointestinal Research Unit of the Long Istand Col
lege Hospital The first of these compound 4369 [Monodral 2 Diethyla
Trunoethyl 2-cy clopenty] 24(2 thieny )y droxyacetate methobromide] has both
anttsecretory and effects Iy 1n both ammls
and humans®  In the human oral doses of 5 to 20 mgm consistently depres
gastric and small intestinal motor actrvity as shown by balloon Ly mographic
and radiographuc method  While no effect on sigmoid motility could be shown
when 5 to 40 mgm werc grven by mouth there was nevertheless stnking wht
bition with as Little 28 2 or 3 mgm gnen mtramuscularly (FICURE 2)

The drug has been tried clinically 1n 29 patients with 1rmitable ar spastic
colon  Itwas grven orally tn dosages of 10 to 60 mgm daily  There was good
to excellent rehief of cramps diarrhea abdominal rumbling and excess mucus
sectetion in 23 of the 29 cases  The drug was also somewhat helpful 1n 3 of »
Patients having ulcerative colitis

Another drug compound 14015 (1 cyclohexyl 1 phenyt 3 pyrolldine 1 pro
Panol methobromde) has been found by us to suppress strihmgly antral duo-
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(5) Amylmtnteinhalation and nitrogly cenn 0 6 mgm  sublingually will often
relieve the pain of colonic dystoma promptly  The action of amyl mitnte how
ever, lasts only a few minutes and 1ts usefulness 1s hmited by the assocated
flushing, headache and palpitation Nitroglycerin under the tongue has a
more prolonged action and the side effects are tolerable It can be used several
times daily with relatively satisfactory relief of cramps Nitnites have been
shown to decrease colontc tone and/or contractions under experimental con
ditions 1n man ¥

In the ambulatory or bed patient subject to recurrent cramps, abdommal
distress and diarrhea of mulder seventy, oral use of the belladonna alkalods
have long been known to be helpful climcally  The results of experimental
trial n humans by balloon kymographic methods have not been entirely con
sistent  Good® ©and poor® 2 results have been reported  Clinical evalua
tion 1s comphcated also by the fact that the drugs are almost imanably given
with an accompanying sedative  There s nevertheless httle doubt that atro
pne sulfate 1n 0 6 mgm dosage or tincture of belladonna n doses of 10-20
mnims, given several times daily with or without an accompanying sedative
quite effectrvely allay abdomunal distress and may dimimsh diarrhea 1n colonic
dystoma

Novatrine (homatropme methylbrorude) 1s less effectve than atropine
1n blocking peripheral vagal impulses® It has been shown to possess spas
moly tic properties when given to humans parenterally 20 However 1ts expent
mental efficacy 1n humans gnen the drug orally has been shght?® or poor
Its side effects are practically ml I have used this drug clinically to a rather
extensne extent 1n 5 mgm dosage four to six times daily with excellent rehef
of the milder symptoms of hyperactive colon  Novatrine 1s one of these drugs
having a clinical usefulness apparently out of proportion to 1its objectively
demonstrable value under experimental conditions

Trasentine 75 mgm and syntropan, 50-100 mgm , have not been chmcally
effective 1n my expenience  While there have been reports of successful ex
perimental mhibition of colonic motility 1n humans following the use of these

drugs when parenterally grnen ¥ they have been found generally neffective in
recommended oral dosage® *® 2 The natural tendency 15 to discount climical
reports of efficacy m the face of negative experimental expenence  The psycho
therapeutic effects of any drug admuustration under inadequately controlled
climeal conditions may lead to erroneous conclusions Vet 1t should also be
kept in rund that the experimental testing of these drugs has been quite nmited
as to number of subjects and as to area of colon under study ~ The fact that no
alteration of sigmord motility can be demonstrated for example would not ex
clude the possibility of an effect on the prouimal colon It 1s entirely possible
too, that disturbances of small intestinal motility are also concerned m syn
dromes interpreted clinically as owing to colomic dystomia and drug action
thus area could be chmcally helpful and yet not be demonstrated 1n colonic mo
ulty studies Actually 1n spite of the increasing number of worth while
balloon kymographic, and radiographic studies of the motihity of various gastro-
intestinal segrents under more or less controlled experimental conditions,
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denal, and s:gmoidal motor activity when given orally in 100 mgm dosage ®
Its effect on the colon 18 1llustrated in FIGURE 3 Others are stated to have ob-
tamed stmlar results by means of this drug®  Clinical evpenence with this
preparation 1n colonic dysfunction 1s msufficient at present, but 1t may be an
ticzpated that its oral effectiveness and minmmal side-effects will enable1t toearn
some place for 1tself in the therapy of colome dystoma

A final word should be said about the use of antispasmodic agents m the pa
tient having colonic dystoma 1n whom constipation 1s an outstanding complamt
for these drugs by suppressing overall colomic motihity, necessarily tend to have
a constipating effect  However, considerations which ascribe the constipation
1n such patients to bowel dyssynergta and the presence of nonpropulsive mus
cular hyperactivity 1n the distal portions of the bowel suggest that any agent
which effectively inhibits this hyperactivity would tend to relieve the constt
pation In actual practice such 15 indeed the case These drugs especially
when given m the smaller doses 1n conjunction with proper dietary control and
the hydrophilic bulk laxatives often relieve not only the abdominal cramps but
the constipation as well

In summary then, it may be said that ant dic therapy 183
in that 1t imphes that colonic spasm s of cardinal importance in the hyperactive
colon The evidence tndicates rather that complex disturbances of mterseg
mental motility relationships are concerned, +¢  dyssynergia and dyskinesia
‘The use of spasmolytic drugs 1s only part of the chnical management of colonic
dystonic states A firmer basis for the therapeutic use of these agents should
be established by the expenimental demonstration of a favorable modification
of motility patterns specifically correlated with symptomatology of colonuc ort
gin  Of even greater importance than spasmolytic drugs 1n so-called ‘antispas
modic therapy are measures directed toward the discovery and removal or
amelioration of those local and extracolonic factors organic or “functional ’
which result in bowel hyperaction
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FECAL LYSOZYME IN ULCERATIVE COLITIS
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approuimated 100 umits per gram with a range of 49 to 230 units  This wisn
sharp contrast o the ly sozvme titers observed 1n 29 patients in the chromc in
artive or remission phase of the divease where a mean level of 11 umits per gram
wasobsenved (FIGURF | 1aBLE 1)  As the acute phase of the disease subsided
the fysozy me titer fell concomutantly with the remission
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ANTILYSOZYME AND STEROID THERAPY IN ULCERATIVE
COLITIS

By Seymour J Gray* and Robert W Rerfenstemn
The Medical Clinsc Peter Bent Brigham Hosputal and Har ard Medscal School Boston Vass

Lysozyme has been suggested as an etiologrcal agent 1n the pathogenests of
chronic nonspecific ulceratrve colitis because of the high lysozyme titer found
1n the stools and colonic mucosa of patients suffering from this disease It has
been postulated that Iysozyme removes the protective surface mucus from the
colon and thus favors ulcerations of the denuded mucosa by proteolytic en
zymes! The purpose of this presentation is to evaluate further the role of lyso
zyme 1 ulceratne colitis and to determine the effect of lysozyme inhibition
upon the course of the disease process

Lysozyme 1s the name given by Fleming? to a mucolytic enzyme present in
a number of tissues and secretions suchas saliva tears, egg white, cartilage, and
gastric Juice It 1s also present m the mucosa of the stomach, duodenum, and
colon and 1s found 1n normal feces Ly sozyme has a molecular weight of about
18,000 2nd an 150 electric pomt approumating 11 This enzyme hydrolyzes or
depoly menzes a high polymer mucopolysacchanide It may be measured by
the viscosimetric method of Mever® using a mucopolysaccharide substrate pre
pared from the Micrococcus Ly sodetkticus

Wethods

The fecal lysozyme titer was determined in 30 normal subjects, 24 patients
1n the acute phase of ulcerative colitis and 29 patients in the chronic nactine
healed phase  The transition from the acute to the chronic stage of the disease
was followed by serial analyses of the fecal Iysozy me

Stools specimens were collected refrgerated as soon as possible, and then fro
zen until ready for analysis  One gram of the well mixed stool was tniturated
with 10 cc of 0 1N HCl in the cold and the mixture was filtered  The clear
supernatant was then assayed by the viscosimetric method of Meyer® One
unit of lysozy me was defined as the quantity whichat 37 C and pH 5 3 reduced
the viscosity of 0 4 per cent solution of the substrate to one half in ten minutes

Aerosol OT (d1 octy] sodium sulfo succinate) a detergent was admmustered
orally 1n divided doses of 3 gm daly to patients having ulcerative colitis for
pertods of 12 to 66 days and the fecal lysozy me was measured at regular mter

als
¥ The effect of adrenocorticotrophic hormone and cortisone 1n therapeutic doses
upon the fecal Iysozyme titer was determined in another series of patientsn the
acute phase of the disease

Fecal Lyso yme Tster in Ulceratize Cobitis

The fecal lysozyme titer appears to parallel the activity of the disease proc
Durng the acute phase of uleerative colitis in 24 patients the mean titer
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TasLz 2
Ixmintrion or Lysozywr sy Arzosor OT

L ty bel re L o ityap | Feroent
L R WS [ W o 1‘";;“"“““
Lysoryme content of ul
cerative cobtis stool | 431 umts/gm
1 330 dilution of ston}
4+ 40 mgm Aerosol
1 Sunusfec 2 Ozce 0 umitefee (793 1007,
1330 dilution of stool
4 mgm  Acrosol
1 Sumtsfee 20/ce | 0 37umtsfee O Sfcc | 7%

meubated for 20 minutes at 3+° C with 1 cc of a 1.330 dilution of stool extract
from a patient with ulceratnne colitis Whose Iy sozyme titer was 431 units per
gram of stoo!  The lysozyme artivity was then determined in the usual way

There was complete inhibition of the lysozy me with 4 mgm of Aerosol OT (1
¢c. of 3 400 mgm per cent solution) and 7> per cent inhibitson w1th 0 4 mgm

(1 cc. of 2 40 mgm per cent solution of the detergent) (tasLF 2)

The oral admimstration to patients of 10 gm of Atrosol OT three times
daily 1n entenc coated capsules produced a prompt fall in the fecal lysozvme
uiter nithin 48 to 72 hours to normat lev els or to Iy sozvme titers charactenstic of
he remission or chronic nactive phase of the disease (TABLE 1) This minta
tion of fecal Jysozyme actinity by di-octy] sodmm sulfo sucemnate was observed
uniformly the titers being dimumshed from pretreatment levels varying from
45 to 481 umts per gram to posttreatment levels of 6 to 20 units per gram
within two to three days of detergent admunistration

The patients were mamtained on detergent therapy (Aerosol OT) for periods
of 121066 days during which the fecal ly sozy me remamed at low levels  After
the detergent was discontinued the 1y sozyme titer remaned depressed for van
able periods  The rebound to pretreatment levels occurred promptly 1n some
nstznces (FIGURE 2) and required as long as 28 days in others (Ficvre 3 LE
TABLE 3)

The prompt mhibition of fecal ly sozyme by this detergent 15 demonstrated 1n
FIGURE 2 The lysozyme titer fell from 131 unts per gram to 13 units 1n 48
hours and remained below 20 units per gram for 36 days of Aerosol OT admuin
istration  When the detergent was discontinued the fecal lysozyme rose to
101 unts per gram withun a fewn days  Upon resumption of detergent the lyso
Zyme titer agam fell to levels of 20 units per gram ot less and remained up-
pressed for the additional 30 day s of Aetosol OT treatment

There was no cliucal evidence that the adminstration of this detergent and
the consequent itubition of fecal lysozy me altered the course of the disease proc
5510 any of the s patients includin  the patient treated for a total of 66 davs
(TABLE 3 and FIGURE 2) ‘There was no sigmficant change 1n the proctoscopic
2ppearance of the mucosa in these patients and the stool guaiac fever white

tount or sedimentation rate did not unprove more Taprdly than would be
anticipated from consery ative medical management for an equal penod of time
without the detergent



476 Annals New York Academy of Sciences

The close association between the actisaty of the disease and the lysozyme
titer was observed in 11 patients i whom the transition from the acute to the
chromic phase was followed by repeated lysozyme determmations over a period
of one to eleven months  The mean lysozy me titer was greatly elevated in this
group during the acute phase with values of 57 to 321 umtspergram  As the
disease passed mnto the chronic inactive phase, the fecal Iy sozyme titer gradually
dimimshed to mean levels approximating 10 units per gram  \With a recrudes
cence of the disease or recurrence of an acute episode of ulcerative colitis the
lysozyme titer again rose to previous levels approximating 110 to 130 units per

m

The fecal lysozyme content of 30 normal subjects having no apparent gastro-
ntestinal disease ranged from 3 to 10 units per gram with a mean tater of 5 unts
per gram (F16URE 1) The daily variation 1n normal subjects on a regular diet
did not exceed one unit  Nonspecific diarrhea of bacterial or virus origin did
not alter the lysozyme titer significantly  The mean level in this group of 10
patients was 4 umts per gram® (FIGURE 1}

Antilyso.yme Therapy wn Ulceratite Colilis

A number of antilysozyme agents have been used 1n the treatment of ulcer
atnecolitis  Encouraging clinical results have been reported in a mited num
ber of patients treated with a 10 per cent suspension of misulfazole 2 (p mitro
benzene sulfonamide) thiazol !  This preparation was found to nhibit lysozyme
1 miro m a concentration of 20 mgm per cent ( 0007 molar)

The use of amonic detergents as inhibiting agents was suggested by the basic
nature of egg white and mammalian lysozyme The most effectne mhibitors
reported were thenormal alkyl sulfatesof thesertesCiotoCs ! Sodium dodecyl
sulfatet hexadecyl sulfate and octadecyl 1n concentrations of 0001 molar
showed satisfactory lysozyme mhibttion tn tiro! It was found necessary
however tomncrease the concentration of the nisulfazole and alkyl sulfates ten
fold to mactivate the lysozyme contept of human stools presumably because of
the competitive action of the proteins in the stools for the mhibitors *

Sodium laury] sulfate deacidite? (anion exchange resin) ® dyes (Ntagara shy
blue and chlorazol fast pink) 7 ultraviolet light and light 1n the presence of nbo
flavin,? have been reported to nhibit lysozyme 11 wiro but clinical reports on
their effectiveness in ulcerative colitis are not available

Enyyme Inhbion by Aerosol OT

I miro mhibition studies in our laboratory with a large number of detergents
and enzyme mactivators led us to the selection of Aerosol OT* as the most effec
tive mhabiter of lysozyme

Aerosol OT 15 a wetting agent belonging to a group of surface actnve sub
stances which lower surface tension and nterfacial tension  Aerosol OT 15 di
octyl sodium sulfo succinate (molecular weight 444) It s soluble in water and
1n most organic solvents otls and fats

One cc of anaqueous 400 mgm per cent solution of Aerosol OT (4 mgm ) was

tho sregrat faltoDocto Befm T Ca y feh Ldel Labo €y D i on (th Am ¢

s s oo 35 £ ppiing the A ron LOT 4
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biotics accompmied by dictary supplements and vitamins - Gradual improve
ment occurred upon this regime as mamifested by a weight gain of 28 pounds
return to notmat temperature and an inerease m the red blood count to 4 02
miihon.

‘The darrhea and cramp) abdomunal distress continued howcver the patient
passing an average of 4 to 3 watery evacuations daify wathout grossblood  Aer
00l OT 1 enterie coated capsules was admimstered orally 1n doses of 10 gm
three times daily  This medication continued darhy for 66 davs {(FIcURE 2)

‘The patient continued to £amn weight but the diarthea remaimed unchanged
and the stools werc persistently gumac positn e sithout gross blood  He con
tinued to pass five watery stools daily and complained of abdominat distress
wntermittently while on Aerosol OT therapy  Temperature blood count and
sedimentation rate remained constant during and after the period of detergent
adminsstration

Proctoscopic evamination, after 66 days of Acrosol OT therapy revealed
marked pseudopolvposts | d lanty, friability and {ree bleeding
accompanied by gushing of blood on eotton swabbing and numerous bleeding
ulcerations  Watery stools became more frequent and contatned occult blood
{guaac 24)  After the detergent was discontinued the diarrhea and rectal
bleeding persisted unaltered

{Uicerative Colitis)
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‘The following case report 1llustrates the Jack of chinical response to 66 days
of detergent therapy

I A a28year old former Army Air Force major, first noted bloody diarrhea
four years prior to admission to the hospital  He complained of cramping ab
dominal pam and severe bloody diarrhea six to twelve times daily, occurnng
intermittently over the four year pertod, and a weight loss of 30 pounds and
severe anemia  Barmm enema revealed marked polypoid changes with serra
tion throughout the colon P 1on revealed an ed
fraable freely bleeding mucosa having small punctate ulcerations

Although the patient had experienced several remissions duning the four
years prior to this admssion another exacerbation of his disease occurred six
months prior to hospitalization This episode was characterized by severe
watery, bloody diarrhea stx to eight times daily a 50 pound weight loss gen
eralized crampy abdominal pamn fever to 102° T daily, anorevia nausea and
vomiting  One month later following admussion to the hospital proctoscopy
revealed a friable freely bleeding granular mucosa having numerous punctate
hemorrhages  The red blood count was 2 4 million, total protein 4 7 gm per
cent, serum albumin 10 gm per cent globulin3 7 gm per cent and sedimenta
tion ate 2y mm

Treatment consisted of a bland diet multiple blood transfusions, and anti
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Taste 3
ErrecT 0F AEROSOL OT wpoN TnE Fecar Lysozvae TiTer or PATIENTS witn Crrovic
UrceraTive Corimts

Control Penod D o8
Puet
Day prorfot t] Lysozymetter | D ysof treatme t | Lysosymettc
m twthdtrgent unts/gm stoo) | wihdetergnt | units/gm stool

BF 4 51 2 6
2 68 6 11
1 45 12 12
BU 4 83 1 1
3 79 3 7
2 152 4 7
1 144 6 10
8 2
10 2
12 7
BL 22 72 1 1s
21 85 8 29
20 78 15 34
2 45 16 2

3 7
oD 8 56 2 12
3 56 4 12
12 8
LE 19 462 2 20
18 361 3 18
13 303 7 17
12 481 10 0
8 220 16 ]

1 1

Actosol dsco t ed
-

6 12
21 19
23* 20
28* 132
43 220

D ys fter osolw dsc t d

A simfar failure 1n clinical response to detergent therapy was observed m a
22 year old woman (L E) who was gien Aerosol OT in doses of 3 gm datly
fora penod of 16 days  Her fecal Iy sozyme prior to treatment ranged from 171
to 462 units per gram _ The fecal lysozyme was inhibited promptly by the de
tergent within 24 to 48 hours and was maintained at a level of 0 to 20 units for
16 days When the detergent was discontinued  the lysozyme remained sup
pxessed for an additional 23 days and then gradually returned to pretreatment
levels (TABLE 3 FIGURE 3) Although the total period of time during which
the Iy sozyme Was suppressed was 39 days no siguficant clinical improvement
was observed dunng or after this treatment ‘The proctoscopic picture re
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tent of the stools oceurs within 2 to 10 days of therapy coincident with the re
mssion This response 13 obsers ed umiformly 1n all patients who respond fa
vorably to hormone therapy

Trerapidity wath which a4 fall m1y oceur s noted in ¥cune S The fecal Iyso
zyme titer decreasedd to essentiafly normal values within the first five days of
therapy 1n three of the nine patientsstudied (] 1 € R andM A) A more
graduat decline 1n enzyme titer cownerding with the chmeal Amproycment, was
obenedinpatentsHH ¥ O D, H X 19dM E  In cach of these patients
bigher pretreatment lysozyme titets were present probably indicating a mote
severe disease process {vaBLE 4)  The difference i the rate of the }yso yme
falf may reflect the severnty and duration of the disease process

The comerdent f1l) an fecal Iy so.y me with the cinical rem ssion of the disease
i ilfustrated by patient O D (Fictre 4)  This patient demonstrated a grad
vatbut definite decrease in the focal Iy sory me content over a pertod of 17 days
ot hormone treatment to levels charactenistic of the chironic mactive state At
the same time hie experienced a reduction In the number of stools 3 defimite de
¢rease 1n the fecal Joss of blood as well as a change 1n the consistency of the
$*0a's from the Iquid to the solid state  The chinical improvement was 1m
Ppressive between the first and second week of hormone treatment as evidenced
by 2 sense of well being an 1ncrease m appetite and body weight a fail 1 the
sedimentation rate an wncrease m the hematornt and disappearance of fever
and abdomual distress  Defimte proctoscopic evidence of remission appeared
after one month of hormone therapy

In most mstances repeated exacerbations and remissions in the disease are
paralieled closely by increases and decreases in the §y sozvine titer from nutial
Ievels of 100 to 150 uruts Lefore treatment (o 10 to 1> umts during the remiss
tonperiad  With recrudescence of the disease the 1y sozyme titer returns to the
previous hugh levels charactenstic of the acute phase

This stuling relationship between an increase 1n the lysozy me titer durug
the recurrence of the disease may be seen 1n FIGURT 6 In this patient (M A )
the titers before hormone treatment vatied from 112 to 220 units per gram and
diminished to the wnactave levels of 15 18 and 13 umts as the disease sub ded
during hormone therapy  \With the recurrence of an acute episode of ulcerative
oty four months later after treatment had been discontinued the lysozyme
titer was agamn elevated to 110 127 and 65> umts returning to the previous
mactive remussion Jevels of 24 16 and 10 umis as the disease returned to the
chtome quiescent stage

Hormone therapv appears to produce levels of fecal lvsozvme 1n four to ten
days s huch are charactenstic of the rerms. on phase of the disease seen 1n pa
tients who recover spontaneously over a much longer period of time (TABLE 1)

Drscussion
The lack of chinical improvement following the prolonged and effective
hibition of fecal lysozyme by the detersent raises some doubt as to the sigmfi
cance of fysozyme in the pathogenesis of the disease and suggests that the fecal
1ysozyme titer reflects a nonspecific tissue response to iyury and nflammation
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TaBLE 4
Errzer or ACTH wrov Fecar Lysozvye 1v Urcerative Cormrs

Contr od {m ACTE (m Recove 1 od (mean

Pat t s b [ et AV Il s by T
FI 91 16 7
GR 71 4 2
HL 118 22 —_
oD 234 43 5
HR 104 12 —
ME 207 a7 18
177t 19 9
A i) -

rst bosp tal
L S AR s

mained essentially unchanged, and the diarrhea anorexia, blood loss, abdominal
pamn and weight loss continued unaltered  The patient later on required 1leos-
tomy and colectomy

The Effect of Adrenal Sterords upon the Fecal Lyso yme Tuler

In contrast to the detergents which effectively inhibut the fecal 1y sozy me titer
without sigmificantly altering the chinical course of the disease the adrenal ster
oxds often 1nduce 2 defimite med by 2 ¢ decrease n
the fecal lysozyme titer (FIGURES 4 and 5) A prompt fall in the lysozy me con
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snetage of 11 umits per gram 1n 1 senes of 20 patients 1n the inactive remisinn
phase

(4} Repeated exacerbations and remissions in the disease were parallcled by
wncreases and decreases in the fecal Iy sozy me titer

(2} The oral admimstration of a detergent {Aerosol OT) produced a prompt
fall 1n feca fysoznme to fevels usually <cen in the inictne phase of the disense

(6) The prolonged inhibition of fecal lysozyme by the oral adminstration of
Atrocol OT did not alter the course of the di ease or produce 2 remission 1n pa
tients having ulcerativ e colitss

{7) Evidence was presented sndiciting that lysozyme does not play a sig
mfcant role 1n the pathogenesis of uleeratie colins ™ Itwasemphasized, how
ever that the imhibition of lysozyme m the feces by detergents does not nec
essarily reflect iactivation of the enzy me within the mucosal cells of the colon
Moreover while Iysozyme may not digest intraluminal mucus ts mucoly tic
action on intracellulrr mucus 1s not known

8) The ad of ad

phic hurmone ot cortisone to pa
tients having acute ulceratine cohitis produced a significant and consistent de
crease n the fecal Iy<ozyme titer comnading with the chnical remission 10 the
disease process  Durning hormone induced remssions the titers fell to lesels
usually observed 1n the tnactne phase of the disease  Wath exacerbations of
the disease follow ing discontimuation of the hormane therapy the Iy sozyme titer
returned to pretreatment levels

(9) The fecal iysozy me titer appears to reflect the ssue s response to mjury
and inflammation It serves both as 4 measure of the activty of the disease
Process and the extent of the inflammatory reaction and parallels the chmcal
course of the disease

{10) ‘The conmistent and often dramatic fall in fecal lysosy me titers observed
I patients responding to adrenocorticotrophic harmene or cortisone therapy
follows a sumlar pattern to the whibitory effects of these hormanes upon other
tissue reactions to injury
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and may thus serve as a measure of the activity of the disease process and the
ectent of the inflammatory reaction The tnability of lysozyme to digest or
dissolve colonic mucous 15 11fro° 15 further evidence agamnst 1ts mucoly tic ac
tion 1n ulcerative colitis and supports the thesis that lysozy me reflects the tis-
sue s response to mjury

Turther evidence 1n this respect 15 offered by the recent observationsof Moel
ler ¢f @ who produced increases 1 fecal Iysozyme by subjecting the colon of
an anesthetized dog to electrocautery *  Under these circumstances it was pos
sible to reproduce levels of fecal Iy sozyme simtlar to those found in patients with
ulcerative cohtrs Hyperlysozymuna moreover, has been noted 1n cluldren
having the nephrotic syndrome and vanous types of nephritis®  Despite the
fact that these analyses were performed by a slightly different techmque, 1t
seems well established that hyperlysozymuna occurred in that group of patients
having active renal disease and not 1n the group in the quiescent state  The
finding of increased lysozyme 1n granulation tissue * pus,’? and the mucosa of
acute rather than chromc gastric ulcers® further strengthens the hypothesis
that lysozyme 1s the measure of a nonspecihc tissue reaction to mnjury and, as
such 1s 2 good index of the degree and extent of tissue i olyement

It should be emphasized, however that the mhibition of Jysozy me 1n the feces
by detergents does not necessanly reflect inactrvation of the enzyme within the
mucosal cells of the colon Moreover while lysozy me may not digest intra
lumnal mucus 1ts mucolytic action on intracellular mucus 1s not known Evi
dence 1s accumulating m the hterature showing the diverse ways 1 which
adrenocorticotrophic hormone may alter the tissue s response to myury ~ Ad
renocortscotrophic hormone for example 1s known to diminish the cellular re
action to mjury by decreasing granulation tissue formation, and inhibiting fi
broblastic proliferation TIts effect i red fibnnog 1 and
gamma globulin and m snhibiting hyaluromdase (which acts upon a swular
type of substrate as lysozyme) are all instances in which the tissue s reactton
to 1njury 18 altered

Gottschalk and Hiatt!® have shown that granulocytes commonly present
1n large numbers 1n the stools of patients having ulcerative colitis contain g
mficant amounts of lysozyme The decrease 1n lysozyme excretion following
hormone therapy 1s probably caused by a diminution 1n the granulation tissue
and a reduction mn the number of granulocy tes containing lysozy me in the stool
In addition adrenocorticotrophic hormone may alter the abihity of the tissue to
react to njury, thus reductng the output of Iy sozy me at the cellular level, which
further contributes to the fall mn fecal ly sozyme

Summary and Conclusions
(1) The fecal lysozyme content of 30 normal subjects averaged 5 umits per

gr?;; In the acute phase of ulcerative colitis the lysozyme titer increased con
siderably to a mean of 100 umts per gram  This was observed 1n 24 patients
having active extensne ulceratnve coltss

(3) As the actity of the disease subsided the fecal Iysozyme titer fell to an



PANIT DISCUSSION

Docror Travert I should hike to come back to Doctor Seed s paper and T
should Iike to congratulate hum on the type of study that was done  Itisex
acth what we need 1n eluaidating, many questions in the pharmacology of ca
thartics for which ne have no answers

Tam a little bothered by the fact that he gave these magnesium compound
one half hour after supper because the action of the salines usually depends on
producing a peak concentration in the duodenum in a short space of ime  Also
the pH s certainly different in the postprandial and in the digesti e phases and
according to chinical experience these matenals would u ually be given either at
bed time 1n the evering or clse the first thing 1n the morning on an empty
stomach  1'should think we would get a good mamy camplaints if we gave Ep-
som salts 1n the early hours of the evening, Ve should certamly expect to get
out patients up during the nght

Were the amounts of water when admunu tered with these saline cathartics
kept constant nany way that being a factor in their acuon®  Did Doctor Seed
make any attempt to brerk down the results from his constipated people and
b normals® May we alko come back to Doctor Cattell s question as to
whether there s any difference in the eflect of these matertals on the normal and
the abnormal colon

Docror SEED The questions are certainly very pertment e bave not
tned to break down what happens 1n the very constipated patient terstis the
vormal indinidual ~ We should do that

‘The time at which the medication nas gnen depended primanly on the con
ventence of the staff  The dose that we ga e of mznesum sulfate s one third
e USP dose Inother word while the L ST dose s 1> grams we gave
odly fvegrams  Our feehing was that even if you gave 15 grams of magneswum
sulfate you nould get a wide vanation mn time of re ponse  Even witha 1o
gram dose some patients will not respond for 12 to 14 hours By and large
Tmost patients will respond 1n four to six hours <o I think that the reduced dosage
means that there will be a longer time for onset of action  The hugher the dose
the shorter the onset time and that by and large really does not make too
much difference  The dose response cunve of all these laxatives apparently 1s
very much the same

Doctor Traverr. How about the amount of water?

Doctox SeEp  We dud not control the amount of water just water od
lthium  That 1s another vamable factor the bachground bewng randomized
medication

Docrox Tamvier  Throughout Doctor Travell s report she talked about the
umntant laxatives and if I understood her correctly she ncluded among the
Imntants the emodins cascara and senna primanly 1 do not know of any lit
¢rature which would justify classifying these in the wnitint group T mvself
have been calling them stimulant laxatives because senna particufarly has
been shown not to cause urritation i there were imtation 1t would be part of
2n inflammatory process  Ithink in these which are rather mild 1in effect we

487
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Discussion of the Paper

QuEestioN What are the chemicals which reduce the lysozvme?

Docror GraY The aerosol has been continued for as long as 60 days in some
patients and we were unable to demonstate any improvement Fven though
the lysozyme was Fept down for over 60 days there was noclinical improvement
that we could demonstrate

Docror Auan Is there any relationship between the amount of lysozyme
and colome mucus? In ashing this question I mught mention the teresting
study by Barsner and his associates on the production of mcreased lysozyme 1n
the 1s0lated colonic loop 1n the dog following stimulation with methachohine
s this due to stimulation of all secretons in the loop or to mflammation?

Docror Grax I would favor the last possibility that went along with an
mflammation It 1s very difficult and particularly mn the pentoneum to the
stomach where you can change the secretions very readily  We were never able
to increase the lysozyme by any parasvmpathomimetic drug by insulin hus
tamine orn any way that we could increase the secretion and I would guess
that the same thing apphes to the bowel I think 1t should be pomnted out how
ever that because of the nability of lysozyme to digest or dissolse colonic
mucus w1 tiiro while 1t rmbitates against the mucoly tic acthion m wlcerative co
Titzs, we don t know what 1s gong on inside the cell and whether lysozyme mside
the cell will have an effect on the intracellular mucus It does not have an ef
fect apparently on the intraluminal mucous

Docror TAINTER I vou mix aerosol with stool 15 the lysozy me neutral
1zed thereby? Is the action ennirely itraluminal which has no effect on what
may be going on inside the cells themselves?

Docror Gray The i miro studies were done by adding lysozyme to sus
pensions of stools containing the lysozvme  The solution of aerosol was added

to the solution of stool Ve don t know what 1s happening 1n the cell atself
as far as the mucus sccretion within the cell s concerned  Nevertheless ad
mumstering lyso7yme over period of 60 days and keeping the lysozyme at &
very low titer did not seem to alter the course of the discase  If we could 1n
acttvate the Jysozyme mside the cell we don t know whether that would make
2 difference mn the long term effects
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we select about five patients out of 10010 the chronic disease group we find
that you appatently need some bowel content modification and you can get 1t
tither by diet or by vanous other measures 1 think this would be desirable
Whether you can get 1t by giving them 1 great many pails 1s wnother question
Wehave tried teaspoonfuls of various medications but from the convenence
pomt of view Idon t see how you can deny the expenience of thousands of years
#hich shows that you have to give the patient whatever will produce an expe
ditious simple and satisfactory evacuation with a mimmal effort on the part
of the patient T think 1t 13 best to select 1 combsnation that 1s reasonable
Some sort of combinttion 1s necessan

Docror Ince6\o Do I understand correctly the best thing to do about lax
atiwes when you have to use them 1s to use the mildest possible one that will
bave an effect?

Docror TRAVELL That would be correct the object being not to produce a
watery evacuation but to give the dose that will produce 1f possible a formed
stool

Docror EpwarD Burkiarot This discussion has not demonstrated what 1s
the expectancy of a normal bowel movement in ime or amount  In my prac
tice Thave contended that from tno a day to once a weeh 1s sufficent We
seem quite preoccupied with the use of physic I wonder 1f we are not bewng
sucked Into a national newrosis I prefer to outhine to the patients I see the
tormal expectancy  First Task them uhat they expect I ask them what
would happen to them if they did not take a physic  They go intodetailscom
Phsing abdorminal pun headaches and lassitude  So I treat all these things
Indwvidually giving them aspirin for the headache phenobarbitol for the ab
dominal pan and devednne for the lasutude  Then we start off with no
Physic and T a<k them to call me at the end of the weeh if they have had no
Stool  They accept that and 1f one can 1o on to the second week one gener
ally has the problem hicked It 1s a great deal ke drugaddiction  To get off
the peg s the main thing~ Some patients may have to be adnutted to hospitals
In order to restrain them from taking physic T am not tallaing about cases that
have narrowed sigmeids due to diceticulitis or other obstructive features I
think we as doctors base promoted the use of a great manyphysics  Partic
larly, the enormous salesof Carmds and Bile Salts largely advertised through
doctors 15 due to the fact that ne have not taken time to make the patient
understand what to expect of the normal stool I admit 1t has taken me at
times as much as a year to get a person to understand that a stool once a week
18 hormal

Ciamaeay Carrrst The pomt that has been made 1s certamly of great un
portance I wonder how many of the panel would agree

Doctor Gray 1 shonld go along with Doctor Burkhardt completeh  We
ery seldom use catharties 1n the great majonity of patients  There are certain
exceptions as in the case of a patient 1 bed for a long penod of time and un
abletogetup  Patients who ate taking constipating medications for the treat
ment of ulcer for example may need a hittle heip now and then but in the over
whelmtng majonity of cases 1t can be handled by diet and psychological care

Inalarge 1nstitution such as Doctor C1ss 1s contending with where you have
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may have a stmulation of normal penistalsis with normal propulsine motions,
but not irntation m the sense that the pathologist uses 1t

Docror TRAVELL I think that 1s very true, Doctor Tainter The pharm
acology of the emodin cathartics 1svery stmilar to phenofphthalem for whicha
stimulant action 1s probably the essentral part of the mechanism It has not
been possible to demonstrate local trnitation from the magnesium compounds,
and we don’t know of any stimulant action which magnestum would have on the
intestnal musculature  We are inclined to beheve, on the basis of the avail
able evidence, that the effect 13 due to increased osmotic tension and retentzon of
water i the intestnal tract  We can demonstrate in animals that, in the pres
ence of dehydration of a patient and shortage of available water supply the
salines may be quite meffectrve 1n producing the expected purgation  Vehave
made that experiment for years as a demonstration to the students

Ciairanan Catrerr In relation to the problem of dosage I should like to
ash Dr Cass on just what basis he felt he could make useful comparisons of two
dissimlar types of agents I think he did not obtain dosage response or dud not
attempt to relate side actions to the dosages that were used ~ One apparent fea
ture was that 1n a certam dose he could get an effective relating effect Do
s conclusions go beyond that?

Docror Cass T think that, with this type of study one can do no more than
draw conclusions  One aims his analysis at a precise objective Is this or that
substance an adequate Jaxattve? One can only determine the laxative effect
on certain standards which one sets up and then one estabhshes an arbritrary
dose One cannot say this 1s better or not better than the other One can
only say this test mndicates that a certan number of bowel movements will be
forthcoming, because the bowel content 1s such and such and I do not think
one should try to draw any conclusions beyond mathematical factors that are
indicated by these results

Docror ALFRED P INGEGNO  We have heard a lot about lavatives  Which
15 preferable to use?

Docror TRAVELL Nobody wants to answer that Do you mean which 1s
preferable of all the laxatives gums salines wnitants or sumulants?  Of course
1t would depend first of all on the condition for which 1t 1s being grven Do
jou mean to umply 1n the application of this to the chronic constipation func
tional stasis which 1s best?

Docror InGEGNO Yes

DocTor TraverL I thought the object was not to give a laxatne  Doctor
Wentraub ina conference some time back said that he found very often 1t was
(mpossible to change the patient s favorite cathartic pil) so he just Jet han go
on taking 1t and actually 1f one limits the use to the mulder of these agents I
should say that the choice 15 largely determined by the patient s preference and
bya procedure of tnal and error which the patient learns quite outside of any
thing that the doctor tells lum

Docror Cass May Isay a word about that?  From this techmique that we
use to determune the effect of laxation 3 ou are bound to get certain 1deas of
what 15 effectne and after doing some of these studies 1t certainly seems that

you get to that point  In our extremely constipated group of people where
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fultreatment  The fact that he has not had a movement for two or three dass
1 better controtled by having him go out and row on the iver a couple of times a
weeh get some flud and exerase  But the fact remuns that 1 our group

our test service gave placebos over a lon,, period of time <o we have no way of
knowing until the end inwhit group the complaints were, the greatest Wedid
geta great many complaints in that placebo group which might be atinbuted
to the insufficient number of stools rather than to any extrancous factors since
%35 not common n any other group  I'believe with Doctor Cray that 1
our particular group which was apparently defimiteh constipated both in con

sitency and {requency we mav well need a lnatne

Doctor Auuy  This exposttion of improved climicl methods for the evalu
ation of laxatis es has been most impressive and T wonder if the same principles
have ever been applied to the <o-called antispa_modic drugs

Doctor IncrGno  Thes have been chmically but T don t think quite as well
a5 they apparently have 1n the testing of constipation But I think Dr lmy
that ss actually what we should do and aseess the value of these drugs clmcally
We are 100 ready to assume when we have obtamed a certamn effect that 1t 15
due to the antispasmodic  1f we use the random <election and the blind pro-
cedure that has been ads ocated for these latatives I think our results would be
mmch mare valid

Craums Catrrr What matenal would you use as cniternn®  What would
You use in man for antispasmodic action as a criterion?

Docror InGEGNe 1t would have to be the relief of vmptoms relief of ab
domnal pan  We are tallang about man now not ammals It would be the
tehef of symptoms the relief of bowel dvsfunction  That nould be about alf
About the only other way that you could evaluate 1t 1n man would be on an
experimental basis by ky mographic studies for example but tho e of course
are short term imvestigatians  Tor the long range the only way one could dost
would be by an evaluation of the symptoms the response of the symptoms to
the therapy T don t hnow of any other way

Question It 1s thought the cholerae vibrio affects the colonic mucus  This
1s thought to be the reason for the watery diarthea  The question 15 what 1s
the substrate of Iysozyme?

Docror Grax The substrate of 1ysozvime 1s a bacterium lysoditicus

QuesTion 1 the bowel?

Doctor Criy The substrate  That 1s the whole pont  VWe tned to exal
uate it at the close of the discussion  The substrate for lvsozy me i the human
colon has never been identified or 1solated  If one takes mucus through 3
Pproctoscope of a patient with ulceratine colitts and add  the lysozyme toat the
mucus does not behave as the substrate for it Is that mucus denatured in the
bowel? Ts there a mucus upon which lysozyme acts intracellularly that we can
notisolate or1s there some other principle present that we don t hnow about?
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thousands of patients, where y ou simply cannot, under any condittons, control
the indnvidual diet of each person, 1t becomes absolutely essential that some
form of catharticbe used I can readily understand that or 1t may be neces-
sary 1n the case of orthopedic patients who are restncted in bed for a long penod
of ime  Polio patients for example present problems, and another problem 1s
1 the case of the aged with atonic colon, where a Iittle mild help may be
needed Ve almost never go beyond mulk of magnesta  That 1s just about
as strong a cathartic as 1s necessary We have had people come 1n and say
they have had absolute intractable constipation yet these people may havea
bowel movement two or three times a week without the use of cathartics The
main thing 1s to get them off the cathartic habit and get them to have confi
dence 1n themselves  Once you set up a vicrous cycle there 1s just no end to1t

Doctor TAINTER I think there 1s no questton but that the less the amount
of laxatives ne use, the better the patient 1s provided youdon trunintesecond
ary effects which are equally undeswrable Personally, I should question
whether you are doing the patient much good by treating a relatuely mild
condition such as the use of cascara or milk of magnesia by getting hum over
on to benzedrine and phenobarbital It seems to me the withdrawal therapy
with the antidotes for the laxatne habit are therapeutically much more
powerful potent and dangerous to the patient than the ones you treat

Docror BURHARDT Not for two weeks

Docror TAINTER Yes you have a pont there  There 1s another side to
this and that 1s that T question rather seriously whether a patient who hasa
bowel movement but oncea week 1snormal  We know that the colonic content
15 mspissated m the colon  The longer the matenial stays in the colon the dner
1t 1s and the harder it 1s to evacuate I believe that on the bas:s of elementary
phy siology, a patient who retains the bowel content for a week until 1t 15 so hard
and dry as to require a major struggle to evacuate it 1svery Iikely to suffer some
disadvantage from the mechamical trauma that results  Certamnly the strain
mg and tenesmus necessary at the stool 1s Lable to produce hemorrhoids and
other rectal complications  The patient would be much better off if he had
more frequent stools which were bulkser softer and easier to evacuate This
15 a mechanical argument  Something mavbe said about 1t n later papers
when the proctologists tell us about the complications they see as the result of
chronic constipation

Doctor TRavETL In the beginning of my talk I tried to emphasize the
ifference 1 the use of cathartics in acute and chronic constipation which has
been so well brought out already in the choice of a cathartic in the elderly pa
went confined to bed ar 1 the orthapedic problem and other cases 1 should
Iike to raise a question as to whether the gums are always the best agent to use
With such substances do we not have to consider the possibility of excessive
nsptssation and dryng out of the material with the consequent fecal impaction?

Pocror Cass We have a companson in this tvpe of problem  In the Hy
giene Department 10 Cambnidge Mass we have a young group particularly
from the law school to which we very rarely gneacathartic  If a boy comes
with lassitude and complaints of bowel difficutty 1t 1s probably a questton of
examination tension and phenobarbital and dexedrine medication 1s a doubt
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(Bargens organt m)" and the dvsentery baal® ¥ have all been suspected
one of these has won widespread aceeptance 1s a speaific etiolagic factor 1t
has been proposed that ehtonte uleeritive colitis 15 a deficieney <hease due to
theabsence of a factor present in preparations of hop mtestinil mucosa ™ Tt
has been su,gested that pancrentic enzymes under certan circumst inces may
mtiate the disease by there effect upon the colome mucosa®  Allergy hins been
studied by numerous myestigators ¥ 1 1 jum has produced ulcers 1n the ex
planted colons of dogs by prolonged pasm mtuated by direct imitation para
sympatheticommetic drugs and dy<entery toun ™ The ability of fyconnme to
denude the intestinal tract of its protective mucous cotting affords an attrictive
etiolomeal hypothears * but in explanted loops of intestine 1t has been 1mpos
sible consistently to produce ulceration by the use of this substance ™ Tt is well
Lnown that ners ous tension and altered cmotional states affect the colon and
often appear to bring on exacerbations™®  Functional colome disturbances of
P chorenic brigin however almost never progress into chronic ulcerative co
htis and most patients havine chronic uleeratne colitss grve no history of pre
exsting functional bowel disorders 1t 15 accordingly 1mprobable that chrome
uleerative colitis 15 a purely psychogemc disease A crtical evaleation of eur
rent etiologic hypotheses may be found in a recent review by VMachella ®

The 1mtial patholomical lesion 1n ulceratnne colitis 15 either a pernascular
aggregation of leucacy tes or a crypt abueess at the base of one of the mtestmal
glands™® Warren and Sommers recently reyiewed pathologically 60 autopsied
<ases of ulcerative colitis and 120 peamens resected surgically  \ineteen
were characterized by vasculitis crypt abscess was the tnitial processin 71 and

£as¢s were 1nd There was no sig difference 1n the age in
edence of the two types  The vasculinis type affected women mote frequently
than men whereas the crypt abscess type affected both exes with equal fre
quency  The vasculitis tvpe appeired to hwe a higher mortality than the
erypt abscess vanety most instances of vasculitis cases having been observed
among autopsied cases  The two dh tinct pathological types of ulcerative co
litis could not be lated with anv of the fi recogmzed clinically
Both types of iitial lesson appeared 10 lead to the same general gross appear
ance  The hnng of the diseased colon 1s deep red or purple from marked hyper
emis of congestion and 1s wet and shuung with blood and mucus  Petechual
hemorthages are scattered over the surface the ulcers vanying m number swze
shape extent and distnbution  Pus may be expressed from some of the
smalfer ulcers  Targer ulcers may be confluent leaving only an 1stand of mu
€052 on an atherwise denuded bowel  Often there are longitudinal gutter ke
depressions extendng the greater part of the length of the colon  There may
alsobe annular ulcerations so that theress a networh of denuded submucosa with
temawming boggy pseudopolypaid nodules  With progression of the disease
the wall of the colon 15 uregularly thickened Occastonally deep ulcers pene
{rate the rmusenlarss so that only the subserosal connective tissue prevents frank
perforation

When ulcerative colitis has healed exther as the result of the natural course of
the disease or from the effect of medication or after ileostomy the lumen 13
often narrowed and there may be an overgrowth of the surrounding mesenteric
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THE NATUKAL HISTORY O UICEKALIVI COTITIS

By Benpumin V- White
1 tle Unt crsity School of edieme Ne Haren Conn

The naturat Justory of 1 chsesse nry be defined as its climed and prthologies!
course unmodhified by effective therapy  In the cxse of chronic uleerative co
DIitis the etiology 15 unknown and no form of medical therapy has proved con
sistently effectine  Lherefore the course of the disease 1s witnessed by the
chnician,? the ridiologist and the pathologist presumably cotresponds reson
ably well with its unmodified natural Justory  Some cases of ulcerative colitis
are altered by surpicil treatment  Insuch cases the subsequent dex clopments
in the patient constitute the natural history of the disease as modified by sur

Bery

Uleerative colitis my be defined as a nonspecific locd or generahized systemic
disease characterized at times of exacerbation by multiple ulcers i the colon
usually giving nise to the passage of grenter or lesser 1mounts of blood by rec
tum  In 1ts milder form 1t 1s apparently localized 1n the lower rectum? which
sometimes exudes small umounts of blood onto the surfice of formed or consti
pated stools  On the other hand long standing ulcertive invelvement of a
major portion of the colon muy be assoctited with profound systemic effects
such as malnutntion anemia rthnts and shin manifestations  Moreover
the disense 1s subject 10 acute fulminating exacerbations accompamed by high
fever profound tovemit, and electroly te disturbances of such magnitude as to
constitute an immediute threat toife ® ¢ Ihe patient having uleerative colitis
particularly 1n s well estabhished ehrome form 15 also Iikely to encounter tny
of 4 number of complications which include massive hemorrhnge perforation
stenows fistula formation, polyposis and cancer  Accompanying the severer
forms of ulceritive colitis there usutlly are profound emotional disturbances
cluding depression and childish petulant negativistic behvtor @ These dis
turbances are thought to be 1n part determined by the personality structure of
the indivdun! and 1 part by the touaty of the dwsease wself

Nonspectfic ulcerative cohuis 1s a disease of unknown etiology ¢ Ihagnostt

/cw.ll), 1t must be differentrated from rwute and chronic ententis biallary dys

entery amcbiasis tuberculosis [y mphogrinuloma venereum carcinoma <
verticulitis, and wfestttions of Schustosoma japontcum ot Balantidium cols
Usually because of the charactenstic appearince on sigmotdoscopic exm)
nation, the differential dingnosts causcs httle difliculty but in the small percent
age of cases where the diserse 1s mited to the right half of the colon the problem
15 not simple

Many intensive efforts have been made to seek out the etiology of nonspecific
ulceratne cotts  The earher efforts were directed toward 1 specific bactenal
cwse  Protens vulgars, F I g Aerobacier 8 Rleb
siella pneymoniac, Proteus morgant Spherophorus necrophorits beta hemoly tic
colon bacillus histoplasma, the fungus Geotrichum a gram positiv e diplococeus

497




White History of Ulcerntne Colitis 493

(Bargen's orgamism)? and the dysentery bacaill® * have all been suspected
None of these has won widespread aceeptance as a speasfic etiologic factor Tt
has been proposid that chronte ulcerative colitis 15 a deficiency disease due to
the abscnce of 1 factor present in preparations of ho,, tntestintl mucosa ® * It
has been sugpested that pancreatic enzymes under certan carcumstinces may
mite the disease by their effect upon the colomie mucosa ! Allergy has been
studied by numerous 1 estipitors ¥ ¥ Tium has produced ulcers in the ex
planted colons of do.s by prolonged spasm imtiated by direct irntation para
sympatheticormmetic drugs and dyv<entery toxin**  The ability of lysozvme to
denude the intestinal tract of 1ts protectrs e mucous coating affords an attractive
etiological hypothesis 18 but n explanted loops of intestine 1t has been mmpos
sible consistently to produce ulceration by the usc of this substance ' Ttiswell
known that nervous tension and altered emotional states affect the colon and
often appear to bring on e bations ** F 1 colonic disturbances of
psychogenic ongin however almost never progress into chronic ulceratine co-
litis and most patients having chronic ulceratne colitis give no history of pre
eusting fi 1 bowel d ds Itis dingl! probable that chromc
ulcerative colitss 15 a purely psy chogemc disease A entical evaluation of cur
rent etiolegic hypotheses may be found in a recent review by Machella ®

The 1mtial pathological Jesion 1n ulcerative colitis 1s either a pervascular
aggregation of leucocy tes or a crypt abscess at the base of one of the intestinal
glinds® Warren and Sommers recently reviewed pathelogically 60 autopsied
cases of ulcerative colitis and 120 specimens resected surpically Nineteen
were characterized by vasculitts erypt abscess was the mitial processin 71 and
90 cases were indeterminate  There was no significant dxfference in the age
adence of the two types  The vascuhitis type affected women more frequently
than men whereas the crypt abscess type affected both sexes with equal fre
quency The vasculitis type appeared to have a higher mortality than the
crypt abscess vanety most nstances of vasculitis cases having been observed
among autopsted cases  The two distinct pathological types of ulcerative co
liis could not be correlated with any of the classifications recognized clmically
Both types of mutial lesion appeared to lead to the same general gross appear
ance  The lining of the discased colon 1s deep red or purple from marked hyper
emia or congestion and 1s wet and shinmg with blood and mucus  Petechal
hemorrhages are scattered over the surface the ulcers varying in number size
shape extent and distribution Pus may be expressed from some of the
smaller ulcers  Larger ulcers may be confluent leaving only an island of mu
cosa on an otherwi.e denuded bowel  Often there are longitudinal gutter Like
depressions extending the greater part of the length of the colon  There may
alsobe annular ulcerations so that thereis a network of denuded submucosawith
temaining boggy pseudopolypoid nodules  With progression of the disease
the wall of the colon 13 wrregularly thickened Occasionally deep ulcers pene
trate the musculans so that only the subserosal connective tissue prevents frank
perforation

When ulcerative colitis has healed erther as the result of the natural course of
the disease or from the effect of medication or after ileostomy the lumen 15
often }:\rrm»cd and there may be an overgrowth of the surrounding mesentenc

—_
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fat  The major portion of the mucosa may be smooth but show patches of
varyng size with punctate or longitudinal pitted scars, and occasional or fre
quent pseudopolypord tags
In cases ongmating as vasculitis the pitted scars are said to be deeper so that
there are arcas in the bowel wall akin to healed through and through infarcts
There 1s often a constderable degree of fibrosis with foreshortening i the length
of the colon and induration on palpation
Ulcerative cohtis has been differentiated chnically by Bargen ® mnto three
types (a) thrombo-ulcerative colitis (considered by um to be a disease of spe
cfic etiology caused by a gram positnve diplococeus), (b) segmental ulceratne
colitts and {(c) atypical ulceratine colitis  Most observers describe two types
classical ascending or left sided ulceratrve colitis and night sided colitis * ™
Left sided ulceratnve colitts 1s better understood because 1t can be followed
sigmoidoscopically throughout its varying phases  Although 1t may be ac
compamed by superficial njection and ulceration in the termmal tleun 2 1t 15
rarely 1f ever seen m conjunction with true regional sleitis  Right sided cohitis
may cause considerable diagnostic difficulty ow1ng to the normal sigmordoscapic
picture It may be seen in conjunction with regional entenitis as ileocolitis
Its predominant mvolement of the ascending colon readily leads to confusion
with such entities as amebiasis and tuberculosts Bleeding 1s not invarably
present and one must constder n the differenttal diagnosis sources of small
howel diarrhea such as chronic pancreatitis and 1deopathic steatorrhea
Ulcerative colttis whether predominantly right sided or left sided has van
able clinical mamfestations from a muld single occurrence toa senes of severe ful
minating episodes  Ulceratnve colitis of imited extent and seventy 1s often de
scribed by proctologists as ulcerative proctiis It has been said that ulceratne
colitis <eldom spreads  The portion of the colon mnvohved in the mital attack
may be recurrently diseased but 1n most cases new attacks fail to extend to
previously undiseased portions of the colon  Patients having ulcerative proc
ti1s often appear m the office of the practitioner 3 ear after year with character
1stic sigmordoscopic changes limited to 2 portion of the rectum  Thetr bowel
movements may be formed or even costive and they show no evidence of sys
temic disease as reflected by the leucocyte count sedimentation rate body
temp: h lobin deter tion or chemical changes
Trequently the localized disease responds readily to insullations of bland
substances such as msulfazole The banum enema 1s ordinanly completely
negative
More extensn e ulceratn e colitis may also be refatisely bemgn 1f hmited to 2
single attach or f recurrences are spaced at prolonged mternals  Diarthea 15
the rule and there 1s usually blood mucus and pus n the stools accompanied
or not by moderate degrees of lower abd 1 T or The
erthrocy te sedimentation rate 1s usually elevated but fever and leucocy tosts are
unusual unless the attack 15 relatny ely severe  Early 1n an imtial episode the
barum enema ts likely to be negative although after a period of time or dunng
recurrences changes are itkely to be noted  On mtial simoidoscopy the mu
cous membrane of the rectum and sigmoid 15 diffusely hyperemic and shghtly
edematous with or without spontaneous oozing of blood from multiple punc
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tate ulcers too small to be visuahzed macroscopically Sometimes there ate cres
centic ireas of bleeding from places touched by the open end of the sigmoido-
scope during 1ts introduction  Charactenstically, the mucosa bleeds from
diffuse punctate sources when wiped with a cotton swab  There may or may
not be feculent mucopurulent material in the lumen of the bowel or patches of
mucopus adherent to the bowel wall  When the process subsides withina num
ber of neeks the mucous membrane may return to an essentinlly normal or
ange pank color with a dry velvet sheen or there maybeareashavinga granular
surface sometimes described as siumilar to cobblestones or to the shin of an
orange
With repeated e 1005 or with a course the X
ray banum enema reseals definite evidence of abnormality — The earliest find
g by \.r1y 1s the appearance of snow flake or saw tooth serrations along
the lateral aspects of the filled colon  These serrations are supposedly caused by
small flecks of barum sulphate 1n actual ulcer eraters They are most fre
quently seen in the sigmoid and descending portions but the other portions of
the colon may reveal their presence  Later the thickening of the bowel wall
leads to disappearance of the normal haustral marhings and the appearance of
a tubular bowe! A further sequel s foreshortening of the colon accompamed
by retraction of the splenic and hepatic flexures It 1s generally believed that
that retraction and tubularization of the flexures occur late 1n the disease and
represent an irreversible process  Colons showing this degree of mvolvement
by \ ray have lost their ability to absorb fluid effectively so that duarrheaisan
almost invariable accompaniment  In chronic contmuous or recurrent ulcera
tnecolitis the barrum enemn frequently reveals scattered radiolucent areas m
terpreted as dopolyposis  If the dopolyps are well established this
picture 15 also 1reversible but occasionally these shadows are caused by slands
of mucosa 1n a bowel otherwise denuded to the leve} of the submucosa In
such cases regeneration of the mucosa 1s sometimes indicated by disappearance
of the radiolucent shadows on sub d e Ulcer
ative colitis 1n 1ts chronic progressive or recurrent form may be accompanied
by vanng degrees of malnutrition weight loss protein depletion anemiz and
asthema and bv such comphcations as arthritis erythema nodosa stenosis l
massive hemorrhage and perianal disease most of which if severe are indica
tions for surgical inters ention which ordinarily can be carned out under electne
conditions  Carcinoma of the colon occurs 1n approvimately 3 per cent of cases
and1s1nvaniably fatal# 3 Its possible presention constitutes one of the major
reasons for more wids d empl of surgical
An acute fulminating attack of ulcerative colitts occasionally occurs at the

outset but more frequently as an unpredicted exacerbation of preeusting dis-
ease  Insuchanemsode the patient may rapdly dechne into a state of eritical
illness exhbiting a hi k septic temperature profuse bloody diarrhea severe
cramps and tenesmus anemia protein depletion electrolyte imbalance tox
taity and profound emotional disturbances Large amounts of mitrogen are
lost through the red and white blood corpuscles and the mucosal detritus in the
feces  Great difficulty 1s encountered m maintaming adequate proten intahe
because almost all foods lead to increased tenesmus and diarrhea  Moreorer
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the patients charactenstically develop a listless apathetic depressed emottonal
state and behave 1n a negativistic petulant manner when foods are offered
them With acute fulmmating attacks there 1s often ulceration deep nto the
musculans of the colon and perforation 15 constantly to be feared  Gaseous
distenston of the transverse colon 1s to be v1ewed with great alarm as a precursor
of perforation I perforation occurs the rent 1n the bowel cannot be sutured
because the consistency of the colon 1s lihe wet blotting paper  One 1s faced
with subtotal colectomy or with some type of extenonization procedure  Mas
sive hemorrhages also occur and require subtotal colectomy ~ AccordingtoWar
ren and Sommers the commonest causes of death are pentomtis, sepsis tox
ema, renal pul 'y embol hemorrhage and emaciation
However the outcome of fulminating ulcerative cohitis 1s generally not fatal
‘The most critically 1}l patients have been known to recover  In an entirely un
predictable manner the temperature curve returns toward normal, the mental
status improves the stools become less frequent, and the appetite returns  In
a period of weeks the patient reaches a state of partial or complete recovery but
continues to have the prospect of further exacerbations 1n the future
In many patients, the natural history of ulcerative cohtis 1s modified by sur
gical procedures of one sort or another  In the past, such technics as appendt
costomy, cecostomy 1leacolostomy and ascending, or transyerse colostomy were
sometimes carried out, but as none of these procedures dnverts the fecal stream
from the entire colon they have largely been abandoned It has been foundal
most 1mpossible at operation to be certain which portions of the colon are en
tirely free from disease A surgical incision through even a mildly diseased
colon 1s likely to be followed by failure of a suture hine or by rapid actrvation of
any colitie process which may be left within the path of the fecal stream  Tleo
colostomy 15 the procedure of choice with night sided coliis especrally when the
Jatter 1s seen 1n association with regional ileitss and the sigmodoscopic picture
1s entirely negative  However 1n most cases of primanly nght sided coliis and
1n all cases of left sided colitis 1t 15 customary to divert the fecal stream by 1le
ostomy and then to resect the colon in two or more stages
In some climics 1leostomy alone 15 carried out as the routme mitial procedure
and in others 1t 15 employed only 1n very sich patients thought mcapable of
withstanding more extensive surgery  Following ileostomy there 15 usually
gradual impros ement 1n the towic and febrile mamifestations of ulceratrve colitis
There 1s often considerable difficulty electroly te balance for the first
two or three weeks postoperatively — Sodium loss oceasionally leads to states of
collapse simular to those seen in Addisonttn crises  Tleostomy alone cannot be
counted upon to stop masssi ¢ hemorrhage Tt eldom relieves shin mamifesta
tions or arthntis  The active mucosal mflammation 1n the colon dimimshes
somewhat, but the disease 1 not entirely arrested It is not unusual to witness
a gradual contraction foreshortening, and stenosis of the remaiming colon
Subtotal colectomy from the cecum to the sigmoid 15 frequently carnied out
1n conjunction with mitial ileostomy  or 1t may be undertaken as 1 second stage
procedure after the ilcostomy has become established  Following subtotal
colectorny there1s Jess electroly te disturbance than afterileostomy alone  There
15 genemlly dramatic improvement in the welfare of the toxic patient and the
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major nish of exsanguinating hemorrhage 1s removed  For these reasons sub
total colectomy and 1leostomy re frequently performed together even 1 des-
perately ilindividuals However subtotl colectomy usually fails to eradscate
shin mamifestations and arthntis or to relieve tenesmus and a foul smelling
rectal discharge  Moreover the dicased sigmoid colon and rectum remain as
hiely sources of carcinoma

The final state of modern surgery for ulceritive colitts 15 abdominoperineal
resection of the sigmoid colon and rectum  This ehminates all the hazards of
the disease  Many obeervers have noted that following final removal of the
colon the terminal sleum takes on some colome function 1n partially drying and
sohdifying the feces  Thus the case of the ileostomy ts stmphified

‘The major problem for patients who have had their colons removed 1s the case
of the ileostoms  Bags have been deseloped in recent years which remain 1n
place for sev eral day s when cemented onto the abdonunal wall ~ About one pa
tient 1n ten has esther stenosis or prolapse of his ileostomy  This unfortunate
dnidual 1s hikely to have an unending series of revisions without permanent
success tn overcormny, these difficulties  Fuen stitching the mesentery to the
postenor pentoneum does not 1nvanably preclude prola;

Tt s gratifying to note that following coleclomy most patients do well from
a socio-economic and emotional viewpoint  This s true evenef thosewho dur
ing the fulminating towc stage of the disease appear to be hopeless psychiatnc
cnpples  The himitations of the basic personality remain but the patients usu
ally get by remarkably well

Most patients having ulcerati e colitis can be handled medically  If surgery
15 undertaken promptly when indicated the disease has a comparatively low
mortality  The most unfortunate phase of the disease 13 the economic desti
tution 50 often brought about by loss of earning power prolonged hospitaliza
tion and medical expenses
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THE MEDICAL MANAGEMINT O CHRONIC IDIOPATHIC
ULCERATIVE COI ITIS

By Thomas E Machelln

Gastro ntestinal Section (Atnsey Thomas Foundatien) of the \edical Clin ¢ Hosprsal of the
Ut eraty of Pennsyl ama Philsdelphts P

The medical management of chronic ulcerative colitis 1n our chc consists
of (1) the correction of specific deficiencies (2) the improvement of and the
mamtenance of a satisfactory nutritional status (3) the discovery of and
attempls to sohe the emotional problems underlying the discase and (4) the
use ol measures to control specific svmptoms and situations

(1) The Correction of Specific Defictencres

Dehydrition and electrolyte (including potassium) smbalance 1f present
are corrected by the administration of flurd and electraly tes by either the oral
or 1 routes d hing on the nd: in the particular case

Anemua 1s treated by transfusions of whole blood  Iron 1s admimstered by
mouth if the patient can tolerate 1t

Many patients suffering from ulcerative colitss are deficient in vitamuns and
such deficiency may be mamfested by objective stigmata  When vitanun
therapy 1s decided on the vitamins are administered 1n adequate amounts and
by routes which will assure their utilzation

(2) Improtement of Nulritional Status of Palient

Mbst cases of ulcerative colitss present a nutritional problem  The average
patient has lost his appetite and 1s underseight  The basic nutritional aims
are (1) to supply an adequate amount of protem for the healing of a large area
of inflammation and (2) to provide rest for the irnitated bowel

One usually attempts to accomplish these objectives by the admumstration
of a high-caloric high protein lugh carbohydrate low res:due diet which 1s
})al;lablc adequate 1 vitamins and minerals and free of allergenic or unitating

oods

It 13 sometimes not possible to achieve the objectines if one relies on or
dinary foodstuffs The patient does not ingest an adequate amount of calories
and continues to lose weight  When faced with such a situation  the problem
may be sohed by the adminmstration of a solution of a muxture of a protein
digest (30 per cent) and a carbohydrate (50 per cent) such as dextr: maltose !
Such alimentation meets all of the requirements of the basic nutritional ams
except for madequacy 1r tron and vitamns (including vitamin K) which must
be supplemented

A measured amount of the mixture calculated on the basis of 20 calories per
pound of preillness weight 15 dissolved 1n enough botling water to form a 15 to
25 per cent solution and 1s stored 1n surgcally clean mulk bottles 1n a refng
erator  Two hundred to 400 cc of the solution are admunstered every two
hours from 6 AM to 10 P M

If the diarrhea persists or mcreases In severity a medical 1ieostomy ? can
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be performed by intubating the termunal ileum with a nasally passed Miller
Abbott tube and prex enting small intestinal content from entenng the diseased
colon by application of constant suction  The solution of protein hy drolysate
and dextr1 maltose 1s admimstered by mouth  The use of medical 1leostomy
for a peniod of 10 to 14 days usually affords sufficzent rest to the irntated bowel
and permits subsequent administration of the nutrient solution without ex
cessive diarthea  The solution 1s then ad d until sigmord evi
dence of healing 15 obtamed (average case four to six weeks) after which a
fugh calonc low residue full diet 1s gradually substituted The electrolyte
and fld balance 1s watched very closely during the penod of withdrawal of
1leal content 1n order to detect and correct disturbances promptly

In acute fulmmating cases, fluids electrolytes and calories mn the form of
dextrose hydrolyzed protem and 2lcohol are administered by vein

(3) Discorery and Solution of Emolional Factors Underlying the Disease

An attempt 1s made to discover the emotional factors underlying the disease
Our abihty to induce a remussion and to prevent rclapses has been directly
related to our ahihity to discover and successfully handle the emotional prob
lems present  The physician must be able to nstill confidence 1n the patient,
who 1s usually high strung and tense who 1s a hypersusceptible reactor to
munor stress stimult and who 18 as well hostile and resentful Frequently,
an unsatisfactory parent patient relationship exists  We always look for and
frequently find impressive relationships between emotional stress onset of
disease and the occurrence of relapses  Most of the patients are handled by
a member of our staff but in some instances the help of a psy chatrist famihar
with the disease 15 sought Whoever attempts to handle the psvchiatric as
pects of the case 1s expected to do so mn a tactful manner becruse unshillful
dabbling may intensify the illness

Responsibility does not cea ¢ with the induction of a remission  The patient
15 folloned at frequent regular intenvals and helped to nde out emotional
storms 1 order to avoid relapses

(4) Other Measures

The vanous chemotherapeutic agents and antibiotics are not used n the
treatment of ulcerative colitis unless suppurative complications threaten or
esist Ve have found that such compounds do not appreciably alter the
climcal course of the disease

Ve believe that the use of such agents for the purpose of suppressing or
altenng the bacterl flora of the colon 1s without much justification for the
following reasons (1) Careful studies of the effects of the compounds on the
Dbactenal flora have revealed that although 1t ¢an be altered temporanly by
sulfonarmdes after a whle it resembles that of the untreated patient 1n type
and quantaty * (2) Studies have also revenled that a feeal flora resistint to
antibotics may develop more ot less randly after continued administration of
these substances (3) A Jack of correlation has been found to evist between the
changes mn fecal flora brought about by the various antibacterial agents and
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the chnical course of the discase (4) The use of some of the antibiotics particu
larly terramvein and aureomscin has been observed to eause diarrhea and
ulcerative lestons in the colon®  In fact, in some instances nausea vomting
darthea fever collapse and even shock have Leen attnbuted to the over
growth of resistant strans of Micrococeus pyngenes (Staphylococer) ® when the
usual bactenn] flora has been suppressed by aurcomy em or terramy cn

The results from corticotrophin and cortisone therapy have i many
stances been dramatic  The compounds have been used on the premuse that
ulceratine cohtis 15 @ stress distase  In addition some patients mamfest
erythema nodosum and arthnts as well as a low level of adrenal actnuty as
indicated by the finding of a decreased concentration of 17 ketosteroids in the
urme  ACTH 1s adminstered 1n amounts of 20 to 40 mgm  ntramuscularly
twice daily for the desired period of time  Cortisone, when used 1s 2dmims
tered by mouth or by injection  The dosage schedule employed 1s as follows
100mgm every eght hours during the first day 100mgm every 12hourson the
secord day then 50 mgm every 12 hours thereafter 12 relapse occurswhen
the dosage 13 decreased the previous effective dosage 1s promptly resumed
After about the 12th day the amount 15 gradually reduced to maintenance
levels which 1n our expenence vanes from 37 5 to 7a mgm per day

When a patient responds to either ACTH or cortisone the response 1s
usually prompt dramatic and accompanied by a sense of well being (often
euphona) a cessation of fever the return of appette and 2 prompt disap-
pearance of arthritis and erythema nodosum  Dharrhes subsides promptly or
gradually R logical and sigmoid evidences of imp v
lag behind subjective and objectnve clinical improvement as they not tnfre
quently do after remussions induced by any other measures

Mantenance doses may be required unless emotional problems have been
suceessfully sohved otherwise relapses may occur  When a refapse does oceur
on maintenance therapy 4 return to hugher dosage schedules 1s indicated and
wll usually result 1n a subsidence of manifestations

W e oceasionally employ tincture of opim or powdered opium for the control
of abdomunal cramps and diarthea and routinely adminster one of the bar
biturates  Hot Sitz baths and the application of 2 per cent nupercame oint
ment are used for the control of painful rectal conditions

The results of therapy with various medical regimens and the basis for theiwr
use have been recently reviewed *

‘The decision to operate on the mtractable case 1s made when we believe that
the emotional problems underlying the disease defy solution and salvage for
economic or other reasons cannot be brought about by conservative measures
When surgery 15 decided on the small mtestne 1s carefully restudied reent
genologically for evidence of ententis  An 1leostomy performed through a
chseased terminal 1leum may result 1n suppurative comphications whrch will
prolong convalescence

Summary

The medical managernent of chromc ulcerative cohitis as employed n our
chme consists of the following

~
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be performed by mtubating the terminal 1leum with a nasally passed Miller
Abbott tube and pres enting small intestinal content from entening the discased
colon by application of constant suction  The solution of protemn hy drolysate
and dextn maltose 1s administered by mouth  The use of ‘medical ileostomy
for a period of 10 to 14 days usually affords sufficrent rest to the imntated bowel
and permits subsequent admimstration of the nutnient solution without ex
cessive diarrhea  ‘The solution 15 then ad d until d ev
dence of healing 15 obtained (average case four to six weehs) after which a
high calonc low residue full diet 15 gradually substituted The electrolyte
and flwd balance 1s watched very closely during the period of withdrawal of
1leal content in order to detect and correct disturbances promptly

In acute fulmmating cases fluds electrolytes and calories 1n the form of
dextrose, hydrolyzed protemn and aleohol are admumistered by vein

(3) Duscovery and Solution of Emotional Faclors Underlying the Disease

An attempt 1s made to discoy er the emotional factors underlying the disease
Qur ability to induce a remussion and to prevent relapses has been durectly
related to our abnhty to discover and successfully handle the emotional prob
Jems present  The phy siran must be able to instill confidence 1n the patient
who 15 usually hgh strung and tense, who 15 a hypersusceptible reactor to
mmnor stress stimult and who 13 as well hostile and resentful  Frequently,
an unsatisfactory parent patient relationship exists  We always look for and
frequently find impressive relationships between emotional stress onset of
disease and the occurrence of relapses  Most of the patients are handled by
a member of our staff but 1n some mstances the help of a psy chuatnst famihar
with the disease 1s sought Whoever attempts to handle the psychiatnc as
pects of the case 1s expected to do so in  tactful manner because unshallful
dabbling may intensify the illness

Responsibility does not cea ¢ with the induction of a remission ~ The patient
1s folloned at frequent regular intervals and helped to nde out emotional
storms 1 order to avoid relap es

(4) Other Measures

The various chemotherapeutic agents and antibiotics are not used n the
treatment of ulcerative cohtis unless suppurative complications threaten or
exist We have found that such compounds do not appreciably alter the
clinical course of the disease

We beleve that the use of such agents for the purpose of suppressing or
altenng the bacteral flora of the colon 15 without much justification for the
following reasons (1) Careful studies of the eflects of the compounds on the
bactenal flora have revealed that although it can be altered temporanly by
sulfonamides after @ while 1t resembles that of the untreated patsent in type
and quantity ® (2) Studies have also reveafed 1hat a fecal flora resistant to
antibiotics may deelop more or less riprdly after continued administration of
these substances, (3) A lack of correlation has been found to ewst betneen the
changes 1 fecal flora brought about by the varous antibactenal agents and



THE TREATMENT OF CHRONIC CONSTIPATION

By Franz J Ingelfinger
Erany Wemoreal Hoxpial Vlassachuse ts \emorial Hospitsl and Depariment of Medrcine
Boston Unt ersity Scl ool of Medscine Bostm Mass

Chronic constipition 18 & peculiar disorder of both the bowel and the mund
A patient suffering from this complant may have somewhat unusual bowel
habits but he 15 much more concerned with the sigmificance of these habits
Unwoidably his excessnely bowel conscious attitude reflects the attitude of
our cufture 1n which the elimmnation of fecal waste has become mextricably
internoren with 1deas of moral cleanhiness and physical well being A few
comerts have been lost to be sure to the recent high pressure campagns to
make cancer the main concern of our Iives but the colon enjoys a head start of
about 5000 years

Tufty years ago the emphasis on assiduous evacuation of the colon reached
uts tremendous peak  We are apt to hold the food faddists and the cultists
responsible but not only the 1letchers and the Kelloggs are to blame It was
the age when Metchnihoff* could argue that only the evils ansing from the
farge imtestine pres ented man from living 150 years when Str Arbuthnot Lane
performed colectomies (with a mortahty of 24 per cent)® to restore happiness
appetite and firmness of the breasts and was rewarded by having a hookt
dedicated tolomas  The Iather of Stasis  when balneotherapy hydrotherapy
and massage competed to 1nvigorate the lazy colon* * and when the medical
hterature could produce the following rhapsody 7 In the near Utopia stasis
will be reparded as a sin more suuster than sedition surfeit more unseemly than
schism fasts will become facts the function of the police wil be the purveying
of paraffin pilgnmages will be made not to Palestine but to Plombieres and
Higginson shall be the high priest!

Except for a recent return to Metchnikoffian primciples i the treatment of
Ppatients having severe Inver discase ® the yogue of autointovication has been on
the wane but 1deas hang on tenaciously  Many a physician still believes that
the bowels have to be moved dath and some will discover constipition under
any aircurmnstances A case in powt 13 that of the doctor who was visited by a
young lady complaming of headaches

Your trouble 1s constipation  sud the doctor

But doctor T move my bowels regularly every day
\ That may beso  was the authoritatne reply  but you re always 24 hours
ate

What does all this have to do with the treatment of constipation? The
answer deserves bold emphasis  Tor purposes of treatment constipation can
not be thought of merely 15 a disorder of the colon and it should not be con
sudered out of context with the often subconscious influences of the patient s
cultural rebgious and personal bachground  Constipation mav therefore be
defined as a bowel habil v hch affects the patient psvelucally pinsically or both
This 1s the con tipation w¢ have to treat  The number and consistency of the
bowel movements per se very rarely warrant therapy The defimtion gnen
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(1) The correction of specific deficiencies as promptly as possible  These
include electroly te imbalance dehydration and anema

{2) The use of measures to 1mproye the nutrition of the patient by alimenta
tron which provides as much rest for the colon as possible and gives a lugh
calorie high protein diet as well as all of the es ential vitamins

(3) The discovery and attempt to help the patient solve the emotional
problems underly ing the disease

{4) The use of hot Sitz baths and nupercaine omntment for the alleviation of
pawful rectal conditions

(5) The use of barbiturates to allay app eness and lly of
oprum preparations to lessen abdomimnal cramps and diarrhea

{6) The use of ACTH or cortisone 15 resorted to only in very 1ll patients,
when other measures fml or cannot be carried out because of the urgency of the
situation
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tion of the rectum 1s cafficult when the feces are present 1n the form of scybala
One or two of these hard pellets often remain behind to act as a continuing
source of untation to the rectum and eventually dull the sensibality of this
organ to distentron  Seen in thus hight the constipation of the irmtable colon
15 a disorder which affects the total evacuating mechanisms of the bowel, in
cluding not only the sigmoid but also the rectum  In some patients +oluntary
ana] opposition to imveluntary attempts at colomic evacuation 18 probably the
mitating mechamsm which progressively disrupts the normal function of the
rectum sigmord and gastrocohic reflex  Irrespective of the precise sequence of
events 1n the pathogenesis of spastic constipation three reasonable aims of
therapy would seem to be (1) relief of sigmordal spasm  (2) softening of the
feces and (3) re-estabhishment of a normally integrated mot:lity of the recto-
sigmod

The methods used 1 seeling these goals are, however not uniformly favor
able from all vienpamnts  For this reason almost any regumen that 15 insti
tuted for the treatment of spastic constipation 1s the result of compromse
which 1n stening for good effects accepts some that arebad  The use of ants
spasmodics of agents designed to soften the feces of dietary measures and of
bowel traumng all phify the comp that must be made

{ntisp d) Every dic chinically 1n use today whether tinc
ture of bellad or the latest antichol f the 'y
type aims to imhibit the motor activity of the bowel  From the viewpomt of
mhibiting the nonpropulsive spasm of the sigmoid this action 1s theoretically
benefiial  Unfortunately these drugs if they work at all inhibit the pro-
pulsive as well as the nonpropulsive c of motility  C. 1
an antispa.modic may relieve sigmoidal spasm but may also lead to further
stasis, further depression of the gastrocolic reflex ¥ and further drying out of
the feces m the sigmoid It may be argued that the antispasmodic effect
compensates for any untoward action incurred as far as motility 15 concerned
but 1t has not y et been settled whether decrease of sigmoidal spasm or promo-
tion of normal propulsive evacuating mechanisms is more desirable m treating
the constipation that goes with an imtable colon

From the practical viewpoint of climical expenence the use of antispasmodics
1 rather & n the of Although undoubt
edly effective i inhih the normal motility of min or
hyp mduced by ph 1 agents antj d; ly
are much less effective in treating the disorders of motar function occurring
spontaneously or those nduced experimentally by emotional stress'  Some
of the more potent agents while they may nhibit the motor functions of the
colon also produce such marked side reactions that their total effect 1s detrt
mental rather than beneficial to a patient who suffers from a labile gastroin
testinal tract  Perhaps the best evidence for the hmited clinical usefulness of
the so-called antispasmodics 15 the continuing search for new agents and the
frequent use of barbiturates with antispasmodics

Since the development of stronger and stronger anticholinergics appears to
Be reaching a pount of dunsmshing returns at least as far as the treatment of
Spastic constipation 1s concerned different pharmacologic approaches deserve
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takes a realistic view of the treatment problem and s not made to face the
mmpossible task of defining a norm for healthy bowel habits

From the viewpomt of practical management, patients having constipation
may be divided into three groups, but the division cannot be too sharply drawn
since the distinguishing features of each group are found although to a lesser
degree 1n the other groups as well  Not included are such traditional classifi
cations as atomic constipation, “rectal dyschezia’ etc, since 1t 1s my belef
that these mechantsms are rarely the cause of chromic constipation

Group 1 Imaginary Consttpation

In the first group constipation 1s a matter of conviction rather than of fact
Bowel movements are produced without any undue effort, abdominal and rectal
distress are not experienced and the patient appears healthy as measured by
ordinary objectnv e standards  Yet he complams of constipation for one of two
reasons either the appearance and number of bowel movements does not
measure up to the patient s expectations, or he blames such neuresthenic symp-
toms as headache wsomma and lack of energy on ‘improper ehmmation
Because of hus anxious fixation on his bow el movements this patient often uses
laxatrves or enemas in spite of normal or potentially normal habits

The plan of treatment 1s simple  The patient must be convinced that his
bowel movements are normal or that they could be normal 1f he would only
desist from abusmg his bowel  Successful execution of treatment 1s, however
much less simple for the patients are often deeply disturbed and utterly con
vinced that their fecal waste lies at the root of all thewr troubles Success
depends on how much reassurance and support of a general nature the doctor
can gie to the patient  In some 1nstances the patient s attitude and practices
towards his bowel function can be corrected only to have the patient fix his
anxiety upon some other innocent organ system  Under such circumstances
the general practitioner or the intermst may have to turn to more specizlized
psy chotherapy

Group 2 Spastic Constipation

The second group of patients does have physical complaints directly related
to constipation  The bowel movements are usually hard and scybalous and
are expelled only with considerable effort  Aching distress commonly located
1n the area of the sigmotd or cecum 15 a recurrent complaint and 1s frequently
associated with a sense of ncomplete evacuation after a bowel movement
These symptoms indicate that patients in this group suffer from the disorder
commonly known as rntable colon or spastic constipation  Of all the types
of constipation this one appears to be by far the most common

Chnical expenience as well as investigations of the type described elsewhere 1n
this symposium indicates that in spastic constipation the sigmoid mamfests an
excessive amount or degree of nonpropulsive moulity ly referred to as
<pasm thereby retarding the normal progress of the feces 1robably s a
result of the retardation the stools are dehydrated excessively and enter the
rectum not as a sizable bolus but in small driblets which do not imtiate the
usual evacuating mechamsms of the rectum * 1¢ ¥ Inaddition total evacua
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tefore dashing off to wot} must accustom themsclves to more substantial
breabfasts
A bowel trasmn,, regmen has one sery senous drawback  Tatients who
are already excessnely carscious of their bowel are encouraged 1o be more so
Short of pure psy chotherapy, however this enticism s appheable to neardy all
methods employ ed to combat constipation  Stringent dietary regufations for
erample also heep the patient vivadly tware of his colon for every time that
he sis down to a meal he unavordably thunks 1 must not eat this or that
becruse 3t will hurt myv colon  Dixcept i a few instances the beneficial
effects of bowel tramng great)y outseigh the disadsantage  particulasly simee
the eventual purpose 15 the estblishment of routinie bowel habits mdependent
of concentrated yofuntary effort
Agenis fo sofien the feces  The establishment of satisfactory bowel habits by
means of bowel Lratmng 1s greatly faclitated of the patient 13 pven munally an
arent 1hat softens the feces  Tlus lessens the discouraging, straming, which
1akes place when the stools are soybafous and by facihitating rectal evacuation
pives the patient the psychological Bt often necessary 1f he 13 to persist con
saientiously 1o & bowel tramng regumen for more than a fen weeks  Both the
patient and the physiaan however must be fuily aware that the ultimate amm
18 bowel movement without anv artificial help whatsoever  Cousequentiy
after the paient has achieyed some success 1n s bowel trasning regsmen the
dose of the lavatine 15 s'owly reduced unti} 1t 1s ehrunated altogether  Reduc
tion of the dose moust be gradual, Abrupt cessation may dicrupt & regimen
seriously
Two 1ypes of agents are available 10 <often the feces Liydrophilic callowds and
bqud petrolatum  Both of these merease the water wontent of the stools
both are relats ely harmiess and both can be exsily admusstered in 4 gradually
decreasing dosage  ‘The purpose and action ot these agents should be explamed
1o the patient and he should be warned 1n particular that he cannot suddenty
effect a bowel movement by takang a lan.. amount of one or another of these
preparations
Whether hiqud peirolatum or a hydrophilic colloid 1s preferable 13 a matter
of snme debate  Although hquid petrolatum has been violently denounced ©
my personal preference still hes with this agent  The companson of the two
types of stool softeruing agents gven m TABLE {18 based purely on climcat
impression and therefore should carry hittle weight  Nevertheless two difficul
ties pertaiming to the hydrophihic colloid are encountered often enough 1n prac
e 1o rende therr use les than ideal A number of jatints experience a
sunsation of epigastric fulness and heavines after tabing the hydrophihc
collods a feature of hydrophihe collowd therapy which 13 sufficiently matked 53
that the.e agents have been mtroduced mto the therapy of ohesity  Whether
2 muclaginous mass may under seme conditions form i the storaach to delay
£ tnec evacuation 1s & pont certamly de erving nvesugation  The second
disadvantage of the hydrophilic cottoids 1s that frequently they are quite m
effectine  The patient who dries out hus teces excessively also dnies out hy
drophilic colloids and on talong them frequently passes 2 gummy  tenacious
mass whith an stself s not easly expelled from the rectum  Studies are neces-
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mtensne trial  C W Code®® and the late W O Abbott" have emphasized the
need for agents that Jead to an mtegrated propulsive motility rather than to
paralytic tleus  The potential usefulness of such a therapeutic approach 1s
mdicated by the work of Adler ef o/ ** who 1nduced effective propulsive mo
tility m the human colon with several pharmacologic agents Particularly
satisfactory was an apparently synergistic combination of ergotamine and
prostigmine which stimulated colonic propulsion without causing any distress
or side effects It 1s rational that spastic constipation should be treated with
agents of this type mn the morning  Anticholinergics could then be reserved
for use later in the day to allesate distress and to permat more ready filling of
the sigmoid from above
Bouel fratming  If habitual distegard of, or actual opposition to the auto
nonuc evacuating mechamisms of the colon eventually can derange these mech
amisms the comver e 1s possible, 1  regular and repeated voluntary attempts
at bowel movement might promote the re estabhist of normal
function  Upon a ratwonale of this type, the use of bowel tramnmng regimens m
treating constipation 1s predicated
With diligence and perseverance nearly every healthy person under the age
of 50 can make bowel habit a standard item of his dayly routme To achieve
this goa) the patient must make an unhurried deliberate and consistent effort
to move his bowels at the same time daily whether or not he has a desire to do
so  Obwviously weeks and months of strict 2dherence to routine must be prac
ticed before v oluntary mechamisms can be expected to come to the aid of
voluntary effort During this time the patient may temporanly feel more
uncomfortable  If he 1s forewarned that 2 certam amount of distress 1s to be
expected while he 15 trying to break bad habits (1 ¢ laxative abuse untating
enemas) he 1s less apt to become discouraged with his necessanly slow progress
A program of bowel traming 15 aided :mmeasurably by relating rectal evacu
ation to some standard antecedent stimulus  This stimulus may be physical
but 1s often predominantly psychic Thus patients establish gastrocolic of
equralent reflexes in which the stimulus for bowel movement consists of a cup
of coffec 2 cigarette perusal of the morning paper or specific calisthenics
The nature of the stimulus1s however immaterial  If the patient 1s convinced
that two glasses of hot water with lemon yuice will evoke a bowel movement
two glasses of hot water with lemon juice 1s an excellent ntual for him to
obsenve Confidence and conviction that a certain maneuver walt work 15 the
principal prerequisite for mitrating a successful bowel movement
Although there 15 no harm 1n establishing a fetishlike stimulus for bowel
movement 1t appears reasonable to strengthen more basic and less exotic
sumuli  For this reason the most satisfactory time to recommend an attempt
at bowel evacuation 1s dunng the first hour after breakfast At this point
sntestinal contents have been moved downstream by the intestinal activity
which 15 stumulated by waking getting up and moving about  The ingestion
of breakfast acts as a further stimulus to gastrointestinal motility and serves
as a satisfactory means for 1mitiating a gastrocolic reflex  Implicit in this type
of regumen of course 18 the need for most patients to arnse somewhat carlier
than usual and those whose habit 1t 1s to take nothing but a cup of coffe¢
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Tanie 2
LrrecT OF DIETARY INTALE on WEIGHT of FECES Sorin ReSore AN WATER CoNtenT
(AFTFR RUENER %)

Food (per 24 bra ) F s(per24bma)
Trpe Am unt (gnm } [® tw ght {gram ) IDry w ght (gram )] © S 1dmatte
Mixed 131 34 26
Ml 3015 174 41 23
Meat 1434 64 13 2
White bread 17 109 29 27
Dark bread 1360 8IS 15 142

by eating food contamning relatinely mdigestible residues  This 1s 1llustrated
by the observations made 100 y ears ago by Rubner'® and reproduced i TABLE
2 It s notenorthy that dietary bulk not only increases the solid fecal ma
teral but increases the water content to an even greater extent

Bulk 15 50 often extolled by physicians as well as advertisers of patent medi
cmes that 1t ometsmes prescribed merely for the sake of obtaimng more and
bigger stools Since as has been emphasized the primary amm 1 treating
constipation 15 the relief of mental or physical distress changing the character

of the feces by ad: mgbulh1say ) dure unless the primary
am 15 thereby served  In patients having spastic constipation the usefulness
of bulk 1s particularly debatable sincets b 1 effects are balanced

by sts alleged imitant qualities  Actually extreme ynorance prevails con
cerming the 1rntant effects imputed to high roughage foods Is bulk per se
nntating to a spastic sigmoid?  Does roughage in a physical sense scratch and
traumatuze the colon? Or are noxious products evolved by the action of bac
tena on the substrate provided by the pootly digested residue? A few answers
to these questions are available ©  but by and large concepts as to the effect
of varwous foods on colomic function are purely speculatne Some of the
meticulously ngid dietary regimens prescribed for the patient having spastic
constipation 1llustrate the confuston that ewsts some vegetables are stnn
gently forbidden whereas others of equal fiber content are recommended for
daily consumption

Perhaps the most rational course for the physician 1s to advise a well rounded
nutritionally adequate diet adjusted to the patient s tastes  This plan avoids
undesirable extremes of blandness or roughage and 1t does not mndoctrinate
the patient wath dietary regulations of highly questionable vahdity

Waler drinking  Countless therapeutic regimens for constipation recom
mend the abundant drinking of water apparently m the behef that this routme
Droduces softer feces  Although 1t 15 undemable that dnnking one or two
glasses of water on ansing stimulates the gastrocolic reflex and may cause a
bowel movement the rdea that an extra duily intake of six to eight glasses
leads to a proportional increase in the fecal water content lacks all objective
evidence  The monographs of Nothnagel and of Schmidt and Strausburger?
state unequivocally that the amount of water consumed wnder ordwary condy
tions does not alter the consitency of the stools  Hawk and his associates * *
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TABLE )
RELATNE PREVALENCE OF UNDESIKARLE FEATDRES or Ligrip Prrrorarry
Axp Hypropmnic CoLroms

Liqu d petrolatura Hydroph 1 ¢ collo d
Ineffectiveness + N
Deyelopment of tolerance ++ It
Leakage ++ 0
Gastnic symptoms D] +4
Absorption of agent o

+
{not chmcally significant)

Colonic symptoms + et

(tspccm"y)psylllum seed prep-

arations)
Tmparred food absorption + 20
(not chmeally significant) {no studies available)
Aggravate anal disorders o 0

sary to determne to what extent hydrophilic collowds can oppose the reabsorp-
tion of water by the colon Fimally 1t 1s my clnical 1mpression that while
hy drophufic colloids dernved from psyllium seeds may be fauly intable to the
sigmoid this does not appear true of the synthetic preparations

Laquid petrolatum appears to be particularly undesirable 1n the presence of
anal disorders which tend to be aggravated by this agent if for no other reason
than that greater attempts at cleanliness must be carned out if the feces are
olly AsfarasTamaware no disease has been described which can be blamed
on the absorption of liquid petrolatum  Consequently the dangers of its ab
sorption appear to have been greatly overemphasized On the other hard
evcept for taste the emulsified preparations of liquid petrolatum offer httle
advantage and 1f any absorption occurs these types are the most apt to pass
through the mtestinal barrier  Particularly objectionable in this respect are
the muxtutes of petrolatum and surface active agents now bemng marketed as

self emulsifying mmneral ol The danger of vitamn A depletion also ap-

pears greatly overemphasized In adults taking the usual doses of Iquid
petrolatum (15 to 30 cc at bedtime) the carotene loss 1s of neghgible propor
tions 18 The problem of Jeakage a defimte problem that attends the use of
muneral o1l 1s not great if the patient has been given a proper schedule te,
small doses regularly ingested It must be admitted however that in some
patients mneral o1l will not mux with the stools but will leak’ unpleasantly
whale the feces continue to be hard and pebbly

Many other maneuvers are used in helping pitients to start a bowel traming
regmen  Some phystcians favor enemas of physiologic saline salution or rectal
instillatiorts of ol but bowel consciousness and anorectal trnitation are no less
promoted by procedures of thts type and in general small doses of ol or hy
drophilic collods by mouth appear preferable to the ngmarole of frequently
repeated clysters  Trmtant enemas contamtng agents such as soap are effectne
for acute cleansing of the bowel but lihe irntant laxatives they have no place
in the treatment of chronic constipation

Dretary bulk The weight size and consistency of the stools can be altered
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weapon in treating constipation A hasty companson of the number of consts

pated with the number of psy chiatnists indicates that wide open psy chotherapy
ts hardly practical  On the other hand every physician ean and should 1n

corporate mto hus reassurance and confidence building program certan simple
psvchotherapeutic measures  Almy ™ suggests ventilation tnsight ghoing and
Pprovision of outlets for tension but 1t 1s my own feehng that such formalized
and consciously identified measures are not necessary The sympathetic
physician usually applies an indigenous and unnamed brand of psy chotherapy
provided that he recognizes the first essential that constipation 1s not merely a
disorder of the colon.

Group 3 Rectal Insensibilily

Although the etwlogy and mechatusms of the vaneties of constipation
thus group are both heterogenous and obscure certam features appear in com
mon {1) the rectum is often filled with feces, (2) the feces are u ually not
scybalous (3) i spite of the fecal mass mn the rectum the patient has no urge
tomove lisbowels and (4) a vague abdominal sensation of bloating and heavi
niess rather than any real distress are the presenting complamnts  Patients m
this category include a few that are psychotic a number of otherwise healthy
young or middle aged adults and a great many enfeebled by age or imahdism

In those that are healthy and not too old attempts at restoring normal
bowel function depend chiefly on the re-establshment of normal rectal senst
bibity  For thus purpose a bowel traming program ranks as the single most
important measure  Stimulants of colomic motihity such as prostigmine and
ergotamine (which prove unexpectedly effective 1n some cases) and mcreased
dietary bulk may be used as anallary measures  Since spasm 1s absent and
the feces soft antichohnergics muneral o1l and hydrophilic coliords are not
indicated

Constipation n elderly patients especally those that have been dependent
on laxatives for years and in patients debilitated by chromc 1llness 1s best
treated by one of the wide vanety of untant laxatives available It docs not
appear worthwhile or even advisable from the viewpomnt of therr general
health to put patients of this type through a campaign of bowel traning and
other th easures for c By and large laxation short of
purgition 1s Jess exhausting than an enema or even a rectal insullation of o1l
If laxatrves are used however the physician must recognize that he 1s not
treating constipation in anything but 2 purely symptomatic manner Laxa
tives do not treat the conditron of constipation m fact they accentuate per
petuate and fortify the sigmosderectal disorders which underlie deranged bowel
habits

Summary

For purposes of therapy chronic constipation 13 defined as a bowel habit
which distresses the patient psychically physically or both  VWithin broad
limits patients complaining of chronic constipation tend to group themselve
mto three categones (1) those having imaginary constipation (2) those having
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found that the daily weight of the stools was 10> gm when a subject wasona
standard diet  When 3000 cc of water were taken in addition, the average
24-hour stool weighed 74 gm!

From the purely theoretical point of view, 1t would be strange if 1 moderate
increase m the usual quantities of water taken daily could escape the tre
mendous absorptive capacity of the human intestines  Counting the water
content of foods a normal man takes in about 2000 cc of water per day In
addition the intestine reabsorbs digestive secretions amounting to some 4000
cc perday To state that an extra 1000 cc consumed per day escapes absorp
tion and  splls” mto the rectosigmord 1s to nfer that the intestine has 2 mawt
mal wbsorptive capacity for water a physiologic phenomenon that has not been
demonstrated  Actually, even huge excesses of water are eastly absorbed, for
they can be recovered almost quantitatively in the urine  Only if enough salt
1s taken with the water to make the solution 1sotonuc 15 1t possible to counter
act the hghly efficient absorptive capacity of the human gut

Nevertheless so much authority recommends water drinking for softening
the feces that 1t was decided to carry out the simple studies reported 1n TABLE
3 The results show what others have told us namely, that drmhing eight
glasses of water a day 1n addition to the regular diet does not alter the weight of
the stools  If doubt 15 entertained concerming these observations, 1t 1s sug
gested that these simple tests be repeated

In addition, 1t was found that the ingestion of an extra eight glasses of water
a day 15 a difficult and unpleasant task f the usual flurd intake 15 scrupulously
maintained We suspect therefore that patrents instructed to drink extra
amounts of water often reduce their usual 1ntake of fluid

Psychotherapy  Almy ¢ has presented evidence that the abnormal sigmod
motihty 1n patients having anirnitable colon1sa  bodily change accompanying
emotianal conflict 1n response to environmental stress  If as he mantains
the heightened nonpropulsive motility of the sigmoid charactenistic of spastic
constipatton s prncipally the colon s way of participating in 2 hostle ngdly
determined behavior pattern then indeed psychotherapy should be our No 1

Tanie 3
AvERAGE Damy WeT Vricur of Teces During Turer CoNsecurive 7 Day Prriops
(During peniods Tand T each subject took hquids and food according to hus usual habits
Durtng period T eight ghsses of water were taken daily i addition to the usual mtake
Under these conditions the wet weight of the stools 1s 2 satisfactory index of their water
content )

F ( ragdalywtw ght ng m}
Sht
roadlc t1 Poodlet Poadmmr bl
[ —
1 511 3 2 816
2 107 0 730 880
3 97 6 149 1 765
H 136 6 12 8 —
[ A
Average 99 25 97 68 82 03
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weapon In treating constipation A hasty companson of the number of const1
pated with the number of psy chiatrists indicates that wide-open psy chotherapy
1s hardly practical On the other hand every physician can and should in

P mto his and d building program certain simple
psy chotherapeutic measures  Almy ™ suggests ventilation 1nsight giving and
provision of outlets for tension but 1t 1s my own feeling that such formalized
and consciously identificd measures are not necessary The svmpathetic
physician usually apphes an ind and d brand of psych
provided that he recognizes the first essential that constipation is not merely a
disorder of the colon.

Group 3 Rectal Insensibility

Although the etiology and mechanisms of the varieties of constipation in
this group are both heterogenous and obscure certain features appear in com
mon (1) the rectum 1s often filled with feces (2) the feces are usually not
scybalous (3) in spate of the fecal mass in the rectum the patient has no vrge
tomove isbowels and (4) a vague abdommal sensation of bloating and heavi
ness rather than any real distress are the presenting complaints  Patients in
this category include a few that are psychotic a number of otherwise healthy
young or muddle-aged adults and a great many enfeebled by age or mvaldism

In those that are healthy and not too old attempts at restoring normal
bowel function depend chiefly on the re-establishment of normal rectal senst
bility  For this purpose a bowel traimng program ranks as the single most
important measure  Stimulants of celome motihty such as prostigmme and
ergotamne (which prove unexpectedly effective 1n some cases) and increased
dietary bulk may be used as anallary measures Smce spasm 15 absent and
the feces soft anticholnergics muneral ol and hydrophilic colloids are not
mdicated

Constipation 1n elderly patients especially those that have been dependent
on lixatives for years and in patients debilitated by chronic illness 1s best
treated by one of the wide vanety of irntant laxatnes available It does not
appear worthwhile or even adwvisable from the viewpomt of therr general
health to put patients of this type through 2 campaign of bowel training and
other therapeutic measures for constipation By and large laxation short of
purgation 1s less exhausting than an enema or even a rectal mstillation of ol
If laxatives are used however the physician must recogmze that he 1s not
treating constipation 1 anything but a purely symptomatic manner Laxa
taves do not treat the condifion of constipation n fact they accentuate per
petuate and fortify the di 1 disorders which und ged bowel
habts

Summary

For purposes of therapy chronic constipation 1s defined as a bowel habit
which distresses the p:ment psychically physically or both  Within broad
lmits patients of chrome tend to group th 1
mto three categonies (1) those having imaginary constipation (2) those having
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1nitable colons (spastic constipation), and (3) those expertencing dimimshed
rectal sensibility Al three categories require therapy at a mental level z¢
reassurance support, rehef of tension and sometimes more formal attempts at
psychotherapy  Types two and three also require measures designed to pro-
mote normal sigmoidorectal functton
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CHANGFS IN THL COI'ONIC I'UNCTION AND USE OT' LAXATIVES
IN THE AGED

By Henry A Rafshy and Lester J Homg
Gersatric Instiinl of t18 Home and Hosprial of the Daugl lers of Jacob Bronxr % 1

Constipation 1s probably the most common of all physical complaints 1n the
aged There 1s ittle doubt that the elderly mdinidual tends to become bonel
conscious and defecation often becomes the event of the day

Enology  The term c has many It may refer to
areal or an mgmary complaint or 1t may be a symptom ansing from (1) an
mproper diet (2} madequate ingestion of flwids (3) nervous fatigue and ten
sion (4) faslure to respond to the call to stool (5) lack of physical exercise
resulting 1n atrophy of voluntary musculature {(6) a cathartic habit (7) an
atonuc or hypomotile colon or (8) real prthology

Incrdence Mueller Deham and T abson® stated that one n every four old
persons 13 habitually constipated primanly because the diet lacks bulky foods
that ordinarly stimulate penstalsts  Many halntually constipated patients
gnea history of the complaint as present since cluldhood  Humphrey® found
m a study of 874 pereons who had attamed the age of 80 including 74 cen
tenanans that 31 per cent had constipation or took laxatives However Ivy?
found that 31 per cent of 1082 college students also were constipated  Stroup*
and Niles* have also concluded that there s no evidence that constipation s
actuatly more common 1n the aged than in young persons

Phystology  The activaties of the colon are absorption secretion and mo
tility Pnimanly water and salts are absorbed from the colon  There 1s no
evidence that the absorptive and mucus secreting capacity of the colon 15 de
creased 1n old persons  Although there 1s considerable difference of opinion on
the subject many imestigators empbasze the importance of distal colon
stasis or malfunction as a cause of habitual constipation It should be noted
that the small intestine does not appear to play an important role i constipa
tion  Sorter Berg and Necheles® reported that constipation 1s one of the
frequent complaints of their patients over 60 all of whom showed a lack of
tone and contractile power of the sigmoid flexure and rectum  Constipation
has also been attributed to redundancy of the colon secondary to atrophy of
the muscles? It was suggested by Treeman® that even though constipation
presupposes slow motility 1t 1s owing largely to rectal atony ~ Portis and Rang®
are of the opimon that left sided constipation 1s attributable to inhibition of
the sacropelvic nerves subsers ing the rectum sigmoid flexure and descending
colon If constipation 15 of recent onset wn the aged 1t may mndicate the pres
ence of a neoplasm of the colon Inadequate food ntahe cau ed by upper
gastromtestinal discase such as pyloric obstruction may result 1n constipation

In our experience the use of alurmnum hydroude antacids and banthing! in
the treatment of peptic ulcer may also be a causative factor n bowel dysfunc

tion and may lead to severe obstipation  This must also be borne in mund 1n
the use of such drugs as and p ) block

ng agents employed 1n the treatment of hypertension)
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Psychological aspects The psychological aspects of colonic disorders have
beenstudied A neuropsy chratrist" has reported that two of the paths that the
aging orgamism takes in defending 1tself agamst the aging process are regression
and conservatism  Regression may reflect the relatne importance placed on
bowel movements in childhood  Diarrhea has been considered to be a regres-
sne phenomenon  The second path of defense 1s consernatism and 1s mam
fested m old persons by a pattern of hoarding Conservatism 1s usually ex
pressed in constipation which 1s said to be more common among men than
among women  Kantor,» however, stated that the most extreme constipation
he had observed was among elderly depressed women In a recent study per
formed at the Genatric Institute on a group of patients complaining of constt
pation we obtained good results with an accepted laxative but the results nere
equally good when the same group was given placebos

It 1s beheved that fecal impactions occur not uncommeonly m the aged
Although the rectum remams over distended with feces a passage may be
opened through the center of a fecal impaction and occasional watery move
ments may be evacuated Niles® regarded the development of the ‘pecten
band which hmuts distention of the anal canal as a pathological development
of advancing years  Colonic impactions (scybala) are seen occastonally mn old
bedridden individuals having mtermittent or intractable diarrhea as the major
symptom An irregular sausage shaped mass may be demonstrated m the
transverse or descending colon by palpation Such an impaction may even
simulate carcinoma of the colon  Since barum sulfate tends to form particu
larly firm 1mpactions patients should recenve an adequate dose of a cleansing
laxatn e such as milk of magnesta following X ray studtes

Dutertrcrdosss  Although 1t has been frequently stated that the colon
atrophies and 1ts musculature becomes thin and atontc with age real evidence
supporting this view 1s laching  The ncreased incidence of diverticulosis of
the colon accompanying advancing age has been used as an argument fayonng
the thinming of the colonic musculature Diverticulosis of the colon 1s rare
below the ageof 35  Others believe that pressure in the colon causes diverticu
losts only 1n those persons who have inhenited or have constitutionally a colon
having areas anatomically deficient in elastic and muscular tissue  Diverticula
of the colon are demonstrated so frequently by roentgenologists that one 1s led
to believe that they are present in the majority of individuals over 60 years of
age! They may be found scattered at various points along the ascending
transverse, and descending colon but 1t 15 estimated that about 60 per cent
are concentrated in the sigmotd area  Ivy? stated that diverticula are about

33 per cent more frequent m women than 1n men while Valdez" saud that di
erticulosis 1s commoner among men

Portss and King® reported that 1n 96 elderly patients the colon was normal
m 51 redundant m 11 and imtable and spistic 1n 34 Forty six patients
(316 per cent) had diverticula Only 14 of the 46 patients with dnerticula
were constipated 2> had regular bos el movements 5 had diarrhea and 2 had
alternating diarrhea and constipation

We wish to stress that diverticulosts per se1s not a disease and that 1t 1s not
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wise to prescribe a bland diet or lubnicating oils just on this finding  No
treatment at all 1s best, 1f we are able to exercise restraint

Diseases of the celon Diverticuhtis 1s a well recogmized chnical entaty — Itas
a true inflammatory process accompanied by localized tenderness fever and
leucocvtosis It does not appear to be induced by roughage in the diet nor by
constipation but 1t may be intensified by catharsis  ( ross hemorrhage 1s not
uncommon and some cases of 1t progress siently to abscess formation and
pentomtis  ‘The inflammatory mass may cause ntestinal obstruction or may
even suggest cancer  Such a case requires surgery  Less severe cases may
be Lept under observation 1n the hope that they will respond to antibiotic
therapy

‘The 1ncidence of ulcerative colitis and mucous colitts 1s relatively rare m
patients over 60 y ears of age

Statistically, we find that 8> to 90 per cent of malignant lesions of the colon
are 1n individuals over 40 years of age and 60 per cent occur between the ages of
50 and 70 The adenomatous type of polypord lesion of the colon 1s more
common than 1s generally considered  Approumately 70 per cent of all poly
poid lesions can be seen with the sigmoidoscope  Because of the changes of
malignant degeneration polyps should always be removed 1%

Ina review of 1000 cases of carcinoma of the colon Boyd efal®* found that
over 80 per cent of tumors of the large bowel irrespective of Jocation had pain
or discomfort referable to the right lower quadrant It 15 interesting to note
that 17 per cent of these patients with carcinoma of the colon had been subjected
to appendectomy

The usefulness of the cytological method of diagnosis in detecting polyps and
cancer of the rectum and of the lower intestinal tract following rectal and
colonic washings has recently been d by Bader and P ) 1
‘There were 19 cases in their series of 200 patients that proved to have cancer
by biop y or surgery and 18 of these had positive or suspicious smears  These
results seem to justify the conclusion that the cytological method 15 dependable
as a laboratory diagnostic procedure and that it has particular usefulness 1n the
diagnosts of lesions heyond the reach of the sigmoidoscope

Hemorrhoids fissures and strictures of the anus may pamnfully narrow the
passageway and they are often associated with bowel dysfunction

Some of the more common causes of diarthea m the aged are acute infectious
enterocolitis amoebic nfection 1diopathic steatorrhea deficiency states with
hypoprotemem:a_avitaminosis such as pellagra and sprue and chromc pan
creatic disease  Bilary disease especially with fistulae betw een the bihary and
mtestinal tract may be a cause of diarrhea  Patients who have had ther gall
bladders removed may have several urgent bowel movements m the morning

for months or years afterward A few patients suffering from achlorhydna
have diarrhea charactenized by several formed or loose stools usually in the
morning  Their symptoms can often be alleviated by small doses of hydro-
chloric acid

Fermentative diarrhea 13 not uncommon 1 old people  Excessive amounts
of starch 1n the diet particularly bread and potato set up a cycle of alternating
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diarrhea and constipation  The starch 1s fermented by yeasts in the bowel
Abdominal distention and flatus may result from the accumulated gas  The
copious, mushy stools are acid to itmus paper and contain matenal that stams
blue with jodine  Fermentation diarrhea can be treated effectively by substi
tuting rice for the bread and potatoes for rice does not ppear to ferment
Vitamun B also seems to hasten the improvement but the quickest results follow
cleansing of the bowel contents by castor o1l
Medical Managemen! The most difficult situations to treat are the colon
disorders resulting from the prolonged use of laxatives Probably the most
important part of therapy 15 to convince the patient that daily bowel move
ments and laxatn es are not essential to one s general health  Reassurance by
the physician 1s an important psychotherapeutic measure 1n overcoming bowel
consciousness
Instructions for treatment of constipation should mclude
(1) Diet The plan behind the diet for the relief of atonic constipation 1s
to supply matertal which 1s not absorbed to any great extent by the small
mtestime but passes on to the colon and adds bulk  The diet should there
fate include adequate amounts of fruits vegetables and salads
{2) Habt Regular hours for meals and for visiting the toilet should be
estabhished
(3) Fliuds  The intake of adequate amounts of flmds 2 ¢, three liters
daily 1s of the greatest importance  As a practical measure elderly patients
should be encouraged to drink adequate flnds during the day and less at
might so that their sleeping hours will not be distrubed by nocturia
(4) Catharfics  An attempt should be made to withhold all cathartics
dunng the perod of re education  Only in the very feeble or bedndden
cases should continuous reliance be placed on cathartics An occasional
patient may require retention enemas of warm tap water to ease the passage
of the dehydrated stool Imactnvity poor nutntion and madequate hydra
tion are important underlying factors m their constipation  Salne cathartics
and excessive fluids however are contraindicated m elderly patients with
congestn e heart failure
(5) Prunes The laxatie effect of prunes has long been established
Recent investigations have shown that prunes and prune juice provide not
only cellulose but the stimulant factor disphenyl 1satn 2
Patients having unstable autonomic nervous systems may alternate betseen
constipation and normal or ncreased bowel activity  Constipation 1s a func
tiona] disorder wherein the colon or segments of it may be spastic and/or
atome It has been well established that segmental atorcity and spasticrty
may coewist and result in a derangement of the propulsive mechamism of the
colon  Atropine 1s contraindicated as an dic 1n elderly people for
fear they may develop glaucoma  Homatropine methyl bromide (novatropine
or novatrine) Yo to 443 grain (13 to 25 mgm ) four times a day may be substu
tuted or small doses of phenobarbital or chloral hydrate may help to prevent
Jation of the gast 1 tract 1n elderly 1ndiiduals
Since hy gienc measures are sometimes inadequate 1n ﬂle treatment of constt
pation supplementary action must be used  Wechsler * inaidentally reported

o
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that 1n a series of twelve cases only three were found to show \ ray evidence
of prolonged emptying time owing to an atome colon to substantiate thewr
bowel complaints  Cood tone was observed 1n the remaining cascs It must
therefore be assumed that bowel complaints in the aged are to a large cxtent
psychic imongin and any evaluation of laxatives suffers from the mental fixa
tions common to this age group

Bowels of good tone when put under reasonable tension owing to bulky con
tents should functron according to the nccepted laws of smooth muscle activity
Since 1t 15 difficult for many elderly indnduals to include adequate amounts
of fruts and v egetables to provide bulk the tendency 1n recent ycars has been
1o ald 2 vanety of hydrophilous colloids of the methyleellulose type to the
diet *  These inert collods increase the volume of the stool and prevent inspis-
sation and hardness  The function of the bowel can be greatly improved by
the addition of methylcellulose m such conditions as an irntable bowel assoc
ated with constipition or diarthea intestinal stomas and the milder forms of
fectious dirrhea It should be noted that the consumption of large amounts
of fluids required with bulk laxatives 1s often difficult for 2 genatric patient
Furthermore a change of laxatives after years of service with another 1s not
welcomed

Tortis and hing? were of the opinion that if the muscles could be efficiently
stimulated pharmacologically evacuation of the bowel would be more regular
Because the evacuation reflex 1s carned over the sacropelvic parasympathetic
nerves they administered neostigmisie toa large number of ambulatory patients
This drug abolishes the on acety] choline and allons
the latter to act urimpeded on stimulating muscle contraction thus overcom
ng constipation It also stimulates the glandular structures m the mucous
membrane  The drug was admmistered in doses of 15 mgm three times a day
with satisfactory results and without untoward reactions

Sorter® reported that a group of 17 patients having senule constipation were
treated with daily oral doses of 30 to 80 mgm of urecholine  Only four patients
of this group obtasned beneficial results  Another group of 3/ patients suffer
mg from semle constipation were treated with a preparation of the punfied
water soluble extract of cascara sagrada (penstaltin) Satisfactory results
were obtained in 79 per cent of the cases  The use of this drug seems to be a
contribution by the Indians of Califorma who used the bark of the cascara tree
for the treatment of constipation  Susceptibility 15 not lost with prolonged use
and the establishment of regular habits permts gradua! reduction of the dose
although complete withdrawal of the drug 15 not always possible

Constipation may also be o1 ercome by stimulating production of bile the nor
mal laxative of the digestive tract This stimulation 15 accomphshed by i
ducing choleresis with dehy dracholic acid (decholin or hetochol) in 3 to § gran
{20 to 30 gm ) doses at mealtime  Dehydrocholic acid 15 preferred to bile salts
which serve as cholagogs

Drastic cathartics such as mercurous chlonde {calomel) rhubarb sodmm
phosphate magnesum sulfate (epsom salts) and magnesium citrate should be
avorded  Such harsh cholagogues and cathartics may result 1n 1rntation of the
mucous membrane or so called cathartic colitis 2 Often stimulant laxatives
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lead to loose watery stools ~Constipating medication may be subsequently
ordered resulting in mtermuttent diarrhea and constipation Diarrhea i the
aged 1s fatigumg dehy drating and, most important, 1t 1s often followed by con
stipation accompanted by danger of fecal impaction and obstruction

A large number of the cases of so-called nervous indigestion charactenzed by
motor disturbances are undoubtedly attnbutable to the cathartic habit In
asurvey of 3000 cases 22 per cent of the men and 33 per cent of the women took
cathartics or enemas every day or several times each week

Epstemn® observed that patients recerving digitalis for cardiac conditions are
less prone to suffer from mtestinal stasis It was common practice among
veterinanans to admimster large doses of digitalis per rectum to horses, n order
to combat “wind colic,” 2 common and often fatal malady among these animals
Epstein has applied this method successfully 1n the treatment of constipation
i adults However the exact mechamsm by which digitalis establishes pen
stalsis 1s stil] problematic

In concluston 1t can be stated that no single definition accurately describes
all types of comstipation, particularly 1n the aged A bowel fixation appears
to be the underlying cause of their complaints of constipation since prolonged
emptyng times of the colon cannot be demonstrated in most patients  Inour
expenience although the milder laxatives and even placebos induce objectne
improvement most patients prefer to return to the intant laxatie to which
they have been addicted  Because of the psy chological fixations n the elderly,
the ri.k of evaluating drugs on subjective findings only should be given proper
recognition by clinical m estigators
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THE PROBLEM OF CONSTIPATION IN THE INSTITUTIONALIZED
PATIENT

By Robert C Batterman
Depariment of Medwine New York Medscal College Mew York M ¥

Ti the cathartic consumption in mstitutions were to be examined, no one
would question the fact that there 1s a problem of constipation m the mstitu
tionalized patient  Through the courtesy of Dr Newton Bigelow * 1t 1s known
that for the year of 1952 1n 28 New York State mental hospatals an extra
ordinary amount of medication was prescribed to overcome presumably,

bowel stasis * Cascara sagrada the most popular medication amounted to
615,000 of the 739 000 cathartic tablets consumed Of the 4 2/2 gallons of
ligqud preparations used, mineral o1 accounted for over 1600 gallons Ap-
parently mild cathartics are nsufficient for this type of pattent for 17500
pounds of magnesium sulfate were also consumed

In institutions other than mental hospitals the consumptron of cathartics
may also be very high In the Bird S Coler Memoral Hospital and City

Home an nstitution for chronic disease and custodal care whuch has recentlv
been opened 1t has been noted almost from 1ts 1nception, that the cathartic
problem would reqnre considerable attention  For a brief three month period,
the cathartic consumption for approuimately 5>0 patients averaged 14300
doses, which means that every patient recerved 26 doses of a cathartic during
this period or approximately one dose every three days

Recogmtion of the problem s the first step towards adequate therapy ~ The
fact that tremendous quantities of cathartic medications are 1n use 1n chronic
disease mstituttons should cause us to reflect as to the possible reasons and
etiological factors  The problem has many facets which cannot be hightly dis
mussed by just noting the quantity of cathartics that are consumed ~ First of
all, does the cathartic load represent constipatton or does it reflect the preva
lent attitude by many functionanes associated with chronic nursing care that
the daily bowel movement 1sa must and a required routine occurrence? In
other words does the patient actually require a cathartic because there 1s some
delay 1n bowel function or does the attending physician or nurse prescribe a
cathartic routinely although the patient experiences no discomfort from the
delayed function which may be normal for that particular patient?

Patients tn chronic disease hospitals for custodial care present another mnter
esting facet for cathartic administration  These patients regardless of the
underlymng disease are frequently hospitalized for permanent care because of
lack of relatives or madequate home facilities  The patients often vegetate
with few or no breaks in their daily routine Ining  They seldom fraternize
with other patients and tend to withdraw within themselves Day in and day
out their only contact with reality 1s their own physical disability and the re

lationship of this malady to the amount of individual care available to them by
the nurses and attendant staff  Patients soon learn that additional attention
of M otal Hygt ¢ State fNwY¥ k
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1s possible 1f they complain of Jack of howel movement  Since the nurse may
spend a few minutes more each day with the patient satisfaction of the com
plaint has gratified a sonlvoid  Instituting group fraternization and occupa
tional therapy has decreased this form of ‘constipation in our patients

Unfortunatels the afore-mentioned factors have been overlooked in evaluat
ng the actual need for cathartic agents and the abuse of these factors has de
flected our attention from the real problem of bowel dysfunction

Aninstitutionalized patient who presents the problem of delayed bowel move
ments must be considered from several points of view It must be determined
Girst whether the constipatian was present befote the patient developed the
particular medical condition which fed to hisbeing institutionahized or whether
1t occurred as a result of the disea e state or secondanly to the institutionaly
zation Next it must be determined whether the enisting  constipation 18
of temporal sigmificance whether the fecal content because of its hard consist
ency 15 the major difficulty or whether both factors are playmng a role in the
patient s complasnts A bowel mosement of normal consistency but eccurnng
every third or fourth day may not be actual constipaion  except in the
sphere of psychological disturbances motivated by undue significance attached
to the act of defecation  Conversely a patient may be considered constipated
1 spite of daily bowel movements when the stools have become firm and dry
with resultant increased effort required for bowel function Since such an
effort may be detnmental to the patient s welfare as in the case of 2 cardiac
this condition may be a serious form of constipation  Tor mnstitutionahized
patients a change in consistency of the feces to hardness 1s of greater sigmfi
cance than temporal alteration per s¢ The third problem 1s to determine the
reason for the temporal alteration or change in stool consistency and to analyze
the of 1ts so that therapy 15 possible
There 15 no greater error made 1n the care of mstitutionalized patients than to
recommend routine standard measures to ancrease bowel function without re
gard to the multiphiaty of factors that may be operating n a particular patient
The use of laxativ es by themselves may only accentuate the problem rather than
correct 1t

The accompanying classification (TABLE 1) considers the various factors for
const:pation that may be a problem in the mstitutionalized patient Trom a
practical pomnt of vien most patients adust themselves to the psychological
and environmental factors Bedndden patients accept the mevitable bedpan
and soon manage without much difficulty It 3s not unusual for the patient to
accept the lack of complete privacy with the rationalization that after all he
15 1l and that allonances must be made for hospital faciities  This type
of constipation does not require 1ny therapy except that of willful neglect
Tack of recogmition of the eventual self correction and zealous use of laxatives
during this phase of the hospitalization may perpetuate the constipation into
the chronic sphere

Medications of value for the treatment of the undetlyng medical or surgical
conditions may result i constipation for a multitude of reasons Opates
particularly morphine and codeme and their dernatines are notonaus m this
regard  From a pharmacological pomnt of vies this constipating effect may
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with these gastromntestinal medications <hould be hept 1n nund and frequent
enemas uced to forestall fecal impaction
Dictary factors play a larg,e role in the productton of constipttion in the sty
tutionalized patient  As a rule diets are soft and Iicking in roughage  Irom
a practical point of vies, such 2 diet meets the requirements 1n terms of thera
peutic necessity for the majonity of patients When meals for hundreds of
patients are prepared in a central kitchen it 1s impossible except under very
unusual circumstances to arrange a speaal diet for any particular patient
Patients who digest and utilize their food almost to completeness will have very
hittle residue for proper 1 motihity and sub stimulation of
the defecation act  Since dietary correction may not be possible 1t must be
remembered that a temporal alteration because of lack of sufficient feces 1s not
too significant and not by tself an indication for cathartic agents
Bed rest 1n 1tself may be an extremely important etiologcal factor for the
development of constipation  We accept without question the mechamical
factors associated with bed rest, but what 1s not readily appreciated 1s the pro-
found metabolic disturbance that may occur secondanly to chrome mactivity
associated with bed rest In addition to progressive loss of muscular tone
skeletal as well as gistromtestinal thebody in an effort to conserve mtrogenous
pmduc!s to forestall or counteract a negatne mitrogen balance will produce
1nal wath a d d enzyme content This
development i turn because of digestive ab lities results in d. b
of gastmmteshml moulny ’I‘hc hlgh mcldence of achlorhydna and gastro
\! pauents 15 n my opinion re
lated to this n mitrogen of gastromn
testinal enzymes has been successful in controllng the many functional
gastromtestinal complaints of these patients and correcting this form of const
pation
The problems of 1 mothty distusb have already been
considered mn part  They may be primary reasons for constipation but more
often they are the possible explanation for other factors Of greatest impor
tance are diseases of the nervous system  Disturbances 1 autonomic nersous
system balance accompamed by abnormal reflex activity of any portion of the
gastramtestinal tract may result in atony or localized spasm  Many suthorities
consider this factor as the commonest form of chronic constipation  If how
ever an imbalance of the autonomic nenvous system 1s a contnbutory factor
use of those drugs acting on this system would be more ratnal than use of
cathartic agents per s¢  Combinations of laxatives which stumulate gastro
intestinal motility and antispasmodics to decrease or abolsh the irregular
areas of spasm may be of value 1n such patients
D n the act of def are the most 1mportant reasons far
chronic constipation  E'mphasis 1s upon the development of dysches:a with
a loss of the defecation reflex  The mstitutionalized patient having this form
of constipation 1s subject to fecal ympaction  Neurologic patients are particu
larly prone to this occurrence  If this condition 1s unrecogmzed such patients
are subject to either mtesnml obstruction or al(ema(e penods of diarrhea
and Thea of heal agents n such instances
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be the result and/or summation of many actions Increased testinal tone
with dimimshed excitability and resultant decreased penstalsis delayed empty
1mg of the stomach because of pylorus spasm mncreased absorption of mtestinal
flmd secondary to delay of propulson of contents and decreased secretion of
mucus are the accepted explanations for opiate constipation  Another factor
P ly phasized 1s that of d hed awareness of the patient of the
need to defecate This 1s analagous to the patients analgesic response,
whereby there may be an increase n peripheral pain threshold and a change of
the patient’s reactivity to noxious stimul

Many medications n current use for the treatment of gastrointestinal dis
orders may be exceedingly constipating  Preparations containing alummnum
sihicates, kaolin astringents of all types and bismuth salts may result m hard
fecal masses which may lead to fecal impaction  Incidentally the simultane
ous admimstration of opiates (as 1n the case of cough syrups) with these medica
trons should be avorded because of the possible occurrence of ntestinal obstruc
tion The passage of these scybalous masses through the anal canal
many aggrarate the constipation because of anal spasm secondary to irnitation
of pre eusting anal lestons  Many patients also lack the expulsive power re

wired for the passage of such stools  Since the usual cathartics are of mited
yalue for this form of constipation the hkehhood of dry hard stools occurning




PROCTOI OCIC ASPFCTS Ol CO\STIPATION AND DIARRHEA

By Robert Turell
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Thus paper will discuss from a broad biologic standpornt, the various proc
1ologic aspects ncluding the comphications of diarrhea and constipation

Duarrhea

Diarthea from any cause even of short duration may produce proctologic
complications  Significant complicattons are most usually observed however
m diarrheas of Jong standing 2s 1n chronic ulcerative coliis  Cancer of the
colon and rectum 15 the most important while infections of the anal structures
are the most frequent complications ' It should be recalled that the anal ducts
which usually empty into the anal crypts of Morgagni lead to ricemose multt
glandular structures situated in the pemnal tissues even preraing the sphinc
tenc The 1 Lning the anal ducts 1s cuboidal
1 branches and under suitable conditions may become a natural incubator for
bactena  Infection of the anal crypts anal ducts and anal glands occurs
frequently as a result of the mechanical deposition of infected usually hiqud
fecal material within the anal crypts which mav lead to the eventual develop-
ment ol perianal and perirectal suppurations exentuating 1n anal fistulas

Con_envatism 1s practiced whenever possible  Operations for subacute or
chromc anorectal lesions accompanying diarrhea such as hemorrhoids or
anorectal fistulas should be delay ed until the underlying disease of the colon 1s
either controlled or eradicated with the possible exception of chronic anal
fissures (ulcers) which because of the excruciating pain they frequently pro
duce may demand surgical intervention  On the other hand acute situations
such as suppurations should be accorded prompt drainage by mncision and wide
unroofing of the abscessed cavity both to prevent further spread of the suppura
tive process and to relieve the accompanymng pain  Acute anal fissures or
exacerbation of chrontc fissures that do not respend to consenvative measures
such as hot hip baths and the topical application of cocaine or 1its dernyatives
(which dentally are strong ) may necessitate immed:
ate surgical intervention  Low or even high anal fistulas are best extirpated
at a propitious time

The wreversible pathologic changes of the colon such as shorterng of the gut

t perforation posis and massne hemorrhage en
countered m chronic ulceratn e colitis are mentioned but wall not be discussed
A solitary ad polyp unlihea dopolyp observed 1n association

with ulcerative colitis or amebic dyvsentery that 1s situated withm the reach of
the endoscope 1s managed n the same manner as 1s such an adenoma oceurnng
in normal colons Hovever frequent posttherapy endoscopic supervision 1s
more urgent tn these pitients for the earhest detection of recutrent or new
adenomas which have a great propensity to undergo malignant degeneration
It should be stressed that shile cancer in ulcerative colitis frequently begins
in an adenoma 1t certainly develops very often in the absence of any visible
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may precipitate scrious consequences  Measures to increase mtestinal motility
hav e not been successful for this type of constipation  Water retainng colimd
or hydroplulic preparations are of greatest value i such cases A maintenance
of a soft stool 15 of considerable help not only because cleansing enemas are
facihitated, but also because rectal irntation and anal lesions may subside under
such a regimen

Disturbances 1 expulsive powers are rarely the sole reason for constipation
Such factors may be primary or secondary to other etiologies already discussed
Correction of these expulsive poners may not be possible but the consequences
of the resultant dyschesia may be prevented by fecal softemng agents Addi
tion of stimulating laxatives 1s also of help

In summary the institutionalized patient presents many reasons for dis
turbances 1n bowel function  Treatment with cathartic agents alone without
consideration of the varnous factors which may be responsible 15 mnadequate
and may only perpetuate the condition  Emphasis should be placed upon the
nstitutionalization itself as a major contributing factor for chronic constipation
The problem of complete bed rest and the admimstration of medications which
may be constipating are the most important in thisregard  Change 1n consist
ency of feces 1o hardness with resultant dyschesia is of greater sigmficance than
temporal alteration  Preparations that retain water and thus maintam a soft
stool are of the greatest value for the treatment of constipation of the institu
tionalized patient
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dental 1 1

are or et durectly ¢ L y to the ¢ of caral
noma m the dverticular sigmoid colon
Infrequently functional constipation or constipation or a habit basis 1s an
mpurt:mt added problem (o the existing constipation or more correctly, to
theob din lete colonic obstruction caused by organic
d such as 1nal lesions (g y disease and adhestons)
or intestinal cond:tions such as kinks or angu! partial
ameboma, megacolon stricture and benign or malignant neoplasms
Megacolon associated with severe chronic constipation may be divided into
two distinct gen:ral types (1) true Huschspmng s disea.e (aganghomc or
athatanie and (2) € 3} To Hursch
sprung s disease there exists an obsuucmc ncumg:mc narrowing of the recto-
sigmowd which 15 caused by the absence of parasympathetic ganglion cells
(Auerbach s plexuses) which in turn results in a radiographically demonstra
ble lack of peristasisin that segment of the terminal bowel” causing intractable
constspation practically from birth  The naryow dustal aganghonic (achalasic)
segment of the gut vanes in length starting 1n some cases near the anus and
extending hugh up 1n the left colon bey ond the rectosigmoid which 1s the usuat
site of mvolvement The present-day accepted defimtive therapy 1s a one
stage resection of the narrow aganghonic segment of the bowel distal to the
dilatation and anastomosis of the two ends of the bowel with preservation of
the anal sphincter muscles® 2 Medical or conservative therapy 1s enly of
temporary or adjunctre value
Although the true palhogemsxs of the functional (Id\opat}uc) type of mega
colon 1s still und 1t has nevertheless bees d from Hursch
sprung s disease on clnical radiographic and h:stologlc grounds® In these
patients the real source of ohstruction 1s the fecal impaction which may be the
result of faulty traiming and care of the colon during infancy and childhood *
The roentgenologically demanstrable narrow distal segment of the bowel 15
absent in these cases and hence they are not amenable to the same operative
procedures  Infact except for complications such as volvulus this condition
seldom requires surgical intervention as it imvanably respends to medical
management It should be stressed however that the use of enemas for the
of all 1 cases may be followed by sudden
and unexplained fatal mllapse 8 Tap water used for enemas may produce an
unheralded water mtowication and a fatal electrolytic imbalance espeaally
of sodium  There may occur a sharp fall in the plasma sodum chlonde and
protems and an elevation of the plasma volume It is thought that tap water
1s absorbed more readily from the dilated gut than from the normal colon
Tsotonic sale solution or gelatin solution 1n a concentration of 7 per cent should
be substituted  The last solution 1s especially suitable for nephntic or cardiag
patients i whom the use of saline solution 1s not advisable 5
Congemtal ¢ anorectal malf tons may abso produce constipa
tion of varying st\ enty which sometimes results in what has been termed or
anic m these lies are the stnctures
and bands that are situated near or at the pectinate line which are the result
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or recogmizable antecedent neoplastic mucosal leston® It 1s possible that ante
cedent adenomatous tissue mav be destroyed beyond recognition by the malg
nant process

Because of the great malignant potentialities of adenomatous polyps assoct
ated with long standing ulcerative cohitis solitary adenomas when situated
above the reach of the 2> cm scope, should be accorded strict individualiza
tion, colectomy 1s desirable if not datory Multiple ad, are best
treated by total colectomy because the chances for the development of mahg
nancy are multiphed or compounded by the number of adenomas present

Cancer, with or without an antecedent adenoma, usually occurs a long time
after the onset of the colitic process, and occurs even follow ing the performance
of an 1leostomy or subtotal colectomy  Furthermore cancer ansing m ulcera
tive colitis 1s anaplastic and of high grade malignancy, 1t metastasizes early,
and 1s rapidly lethal The therapeutic imphcations are of course obvious

Pruntus, anal or anogemital may be produced by diarrhea from amy cause
and s usually butnot always attributable to the local rnitative effects mcident
to the passage of loose feces  With the tmproy ement of the diarrheal condition
the pruntus disappears or 1its intensity 1s greatly dummshed ‘Therapeutic
agents such as corticotropin (ACTH) or cortisone, that tend to influence favor
ably the colonic process also effect similarly the pruntus in some of these pa
tients4 Local therapy 1s only of adjunctive value

Since the advent of the broad spectrum antibiotics the proctologist has been
confronted with a new anorectal syndrome consisting mamly of diarrhea or
pruritus or both  Tatal staphylococaic ententidesS ¢ have been reported but
up to now these hase occurred 1 hospitalized patients only My observations
concur with those of Pappenfort and Schnall? who believe that pre enisting skin
and mucosal lesions probably are important predisposing factors ” as I have
noted approimately 80 per cent of my cases had pre eusting anorectal disease
T am also in agreement with Kligman® that this syndrome may be the result of
‘supennfection with antibiotic resistant microorgamisms including both fung!
and bacteria’  The treatment of the diarrhea 1s simple 1 most cases prob
ably because of spontaneous recovery and intractable for some time 1n some
instances 'The therapy of pruntus on the other hand 1s more refractory
The newer antiblotics, such as erythromycin® and magnamycin may be effec
t1ve agamst the staphylococcr that have become resistant to the broad spectrum
antibiotics

Constipation

Retention of feces particularly of dry stool in any segment of the left colon
may result (1) i the development of volvulus especially 1n the sigmoid colon
1n mdnduals who have elongated pelvic colons (2) m the reactivation or per
haps causation of sigmordal drverticulitis in some individuals and 1s probably
produced by stasis in the normally narroned lumen of the sigmoid colon, (3)
1n mucosal irritation manifesting 1tself as 2 constant mucosanguinous discharge
or (4) 1n the occasional occurrence of serious trophic ulcers  In dnerticulitis
there exists considerable uncertainty as to what extent the foregoing factors
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d 1

are 1 or etiols directly t y to the e of carct
noma 1 the diverticular sigmoid colon

Infrequently functional constipation or constipation on a habit basis 1s an
mportant added problem to the exssting constipation or more correctly to
the obs!lpauon encountered 1n incomplete colonic obstruction caused by organic

such as ext. 1 lesions | y disease and adh

or intestinal conditions such as kinks or 1 partial 1on
ameboma megacolon stricture and henign or malignant neoplasms

Megacolon assoctated wath severe chronic constipation may be divided mto
two distinet general types (1) true d; s disease (; 1
achalasic megacolon), and (2) functional (idiopathie) megacolon In }hrsch
sprung s disease there cxsts an obstructive neurogenuc narroning of the recto
sigmotd which 1s caused by the absence of parasympathetic ganglion cells
{Auerbach s plexuses) which 1n turn results 1n a radiographically demonstra
ble lack of peristasisin that segment of the terminal bowel® causing intractable
constipation practically from birth  The narrow di tal aganglionic (achalasic)
segment of the gut vanes in length starting in some cases near the anus and
extending high up in the left colon beyond the rectosigmoid which 1s the usual
site of myolvement The present-day accepted definitive therapy 13 a one
stage resection of the narrow aganglonic segment of the bowel distal to the
dilatation and anastomosis of the two ends of the bowel with preservation of
the anal sphincter muscles ® 1t Meducal or conservative therapy 1s only of
temporary or adjunctie value

Although the true path of the fi 1 (d hic) type of mega
colon 18 still undetermined 1t has nevertheless been separated from Hirsch
sprung s disease on climcal radiographic and histologic grounds ® In these
patients the real source of ebstruction is the fecal impaction which may be the
result of faulty tramning and care of the colon dunng mfancy and childhood #
The roentgenologically demonstrable narrow distal segment of the bowel 15
absent 1n these cases and hence they are not amenable to the same operatine
procedures  In fact except for complications such as volvulus this condition
seldom requires surgical intervention as it invarably responds to medical
management It should be stressed however that the use of enemas for the
treatment of constipation 1n all megacolonic cases may be folloned by sudden
and unexplained fatal collapse ™  Tap water used for enemas may produce an
unheralded water intoxication and a fatal electrolytic mmbalance especially
of sodrum  There may occur a sharp fall in the plasma sodium chlonde and
proteins and an elevation of the plasma volume Tt 1s thought that tap water
1s absorbed more readdy from the dilated gut than from the normal colon
Isotomuc salme solution or gelatin solution 1n a concentration of 7 per cent should
be substituted  The last solution 1s especially smitable for nephnitic or cardrac
patients n whom the use of saline solution 1s not adwisable 13

Congenital obstructive anorectal malformations may also produce constipa
tion of varymng severity which sometimes results in what has been termed or
ganic megacolon ¥ Important in these anomahes are the congemtal strctures
and bands that are situated near or at the pectinate hne which are the result
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of the incomplete dissolution of the membrane between the hindgut and the
p d as well as postor ne strictures following corrective procedures
performed for imperforateanus  The congenital strictures may be soft phable,
dense arcular semlunar and large or small calibered Most of the soft
strictures disappear spontaneously Some however require penodic digital
dilations  Utmost gentleness should be practiced m these dilations lest mild
or moderate shock result The semidense or fibrous strictures usually fail to
tespond to dilations and require surgical intervention  Since 1942 Ihave been
employng electrosurgical resection using a ngh frequency double loop resector *
Anorectal lesions which produce spasm of the anal sphincteric musculature
usually cause constipation whch lasts for the duration of the underlying lesion
Many of these same anorectal condrtions also can be produced by the passage
of hquid stool which 1s the result of habitual use of cathartics or the njudicious
use of iguid petrolatum  Cathartic drugs may cause an rntating effect upon
the anal canal, may induce passive congestion and may cause the deposition
of bactera laden feces n the anal crypts Newton and MacGregor'® have
deseribed ‘a clhinteal entity of spasm and fibrosis of the sphincter am with
marked con tipation chronic excessive use of cathartics and so forth for
which they advised anal dilatation with or without partial diviston of the ex
ternal sphuncter ~ Morton? has subscribed to the foregomng concept and ob
served this syndrome mn 90 patients Other acthors™ have referred to this
condition as pectenosts which 1s a misnomer My own stuches' have shown
that this syndrome 1n some cases 1s produced by dyvsfunction of either the
subcutaneous component of the external anal sphincter muscle or the muscu
laris subrnucesae an !* which 1s a distinct muscle situated n the region of the
pectinate or dentate ine  The role played by the latter muscle 1s not that of 2
fibrous band but that of a muscle band exerting 1ts effect through erther spas
modic contraction produced by local irntation or hypertrophy resulting from
chronic spasm and leading to stenosis  In other persons inflammation and
fection of the anal glands ducts and crypts with resultant fibrosis tnvolving
the subcutaneous component of the external anal sphincter muscle are respon
sible  In the occasional individual this syndrome may be the outcome of an
anxety determned hypertonus of the anal sphincter © 2
It 15 also pertinent to call attention to the fact that oft recommended treat
ment of digital or instrumental dilation of the anal canal even when performed
under anesthesia 1s a traumatic procedure that sometimes causes suffictent
hemorrhage to produce recurrent fibrasis A formal sphincterotomy not to
be confused with the so called pectenotomy 1s the preferred treatment #  This
aperation because of the smooth convalescence and the nevitable successful
issue 1s definitely preferable to the 1ll concenved pectenotomy or sphincteric
dilation, digital or mstrumental
The foregoing, remarks apply equally to the consideration of chronic anal ulcer
orfissure which 1sanother important complication and/or a cause of temporary
constipation  This anal leston 1t should be stressed 15 caused erther by defeca
tory trauma brought about by straming mncident to the passage of hard stoo!
and/or mflammation and infectton 1n the preformed anal structures already
discussed Tt 15 best treated by wide exaision of the ulcer bearing arexs n
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cluding the mvolved crypt or erypts and followed by the classic or modified
sphincterotomy " This simple operation 1s definttely preferable to taking even
the shghtest iisk with the injection of slow Iy absorbing anesthetic agents which
are neither  anesthetic’ nor devord of hazards ¥

I am ummpressed with the belief that uncomplicated hemorrhoids per se are
either the cause or a complication of constipation  On the other hand pro-
lapse of eusting internal hemorrhoids or of the colorectal mucosa 1s obsersed
rather frequently 1n constipated indiniduals  In many cases prolapse 1s the
Iikely result of straining at stool necessitated by the presence of anal spasm or
narrowing produced by factors already described

Prolapse of the rectal mucosa in chidren 1s very frequently assocrated with
constipation and 1s aggravated by theall advised use of laxatnes

Megarectum 1ncorrectly called rectal dyvschezia or rectal constipation 1s a
dllntmn of the ampull occurnng 1n children and infrequently i adults  Itis
most likely the result of a kol process bl 1 Pa
tients so afflicted have no urge m defecate resulting in the accurnul:lnon of hard
fecesin the rectum  Use of drugs 1s quite sneffectyal and resort must be made
to enemas Treatment remains discouraging but in children time growth
and physical deselopment produce some 1mproy ement ¢

Rectal impaction of feces may mamifest 1tself as fecal incontinence or a con
tinued hqud fecal discharge or even diarthea Tt may occur (1) as a result of
any lesion that produces anal sphincter spasm or anal stenosis (2) tn debilitated
bedndden persons who lack rectal expulsive power or (3) following the use of
barium sulfate either taken by mouth or given per rectum for diagnostic pur
poses  The long range treatment consists n the removal of the cause while
the employment of ol retention and cleansing enemas 1s an tmmediate thera
peutic necessity At times digital or mstrumental removal of the |mp:lcled
stool 15 mecessary  This maneuver the
of some form of regional anesthesia

Laxatives have no place in the therapy of constipation caused by organic
etiologic factors  Thelieve with O 1hvie? that 1n the absence of organic causes
normal defecation usually comes from equamimity and common sense
Hardly ever do I find a need for cathartic drugs in the management of the
noninstitunalized cooperatr e patient afflicted by constipation from any cau e
the implications of some studies ® to the contrary notwithstanding  ‘This state
ment also applies to the use of suppositonies® or rectal dilators ¢
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of the incomplete dissolution of the membrane between the hindgut and the
proctodeum as well as postoperatn e strictures following corrective procedures
performed for imperforateanus  The congemtal strictures may be soft pliable
dense, arcular semulunar and Jarge or small calibered Most of the soft
strictures disappear spontaneoushy  Some howeser, require periodic digital
dilations  Utmost gentleness should be practiced in these dilations lest mild
or moderate shock result The semdense or fibrous strictures usually fail to
respond to dilations and require surgtcal intervention  Since 1942 Thave been
employ ing electrosurgical resection using a high frequency double loop resector !
Anorectal lesions which produce spasm of the a2nal sphincteric musculature
usually cause constipation which Jasts for the duration of the underlying leston
Many of these same anorectal conditions also can be produced by the passage
of liquid stool which 1s the result of habitual use of cathartics or the injudscious
use of iquid petrolatum  Cathartic drugs may cause an irritating effect upon
the anal canal may induce passive congestion, and may cause the deposition
of bacteria laden feces 1n the anal crypts Newton and MacGregor®® have
described  a clincal entity of spasm and fibrosis of the sphincter am with
marked constipation, chronic excessive use of catharties and so forth ’ for
which they advised anil dilatation wath or without partial division of the ex
ternal sphuncter  Morton!” has subscribed to the foregoing concept and ob
served this syndrome 1n 90 patients Other authors® have referred to this
condition as pectenosis which 1s a misnomer My own studies! have shown
that this syndrome m some cases 1s produced by dysfunction of etther the
subcutaneous component of the external anal spluncter muscle or the muscu
lans submucosae an '* which 1s a distinct muscle situated i the region of the
pectinate or dentate line  The role played by the latter muscle is not that of 2
fibrous band but that of a muscle band exerting 1ts effect through erther spas
modic contraction produced by local intation or hypertrophy resulting from
chronic spasm and leading to stenosts  In other persons inflammation and 1n
fection of the anal glands ducts and crypts wath resultant fibrosis mvolving
the subcutaneous component of the external anal sphincter muscle are respon
sible  In the occasional individual this syndrome may be the outcome of an
anxiety determned hypertonus of the anal sphincter 2 %
1t 15 also pertinent to call attention to the fact that oft recommended treat
ment of digital or instrumental dilation of the anal canal even when performed
under anesthesia 1 a traumatic procedure that sometimes causes sufficient
hemorrhage to produce recurrent fibrosis 2 A formal sphincterotomy not to
be confused with the so called pectenotomy 1s the preferred trentment # This
operation because of the smooth convalescence and the mevitable successful
1ssue 15 definttely preferable to the 1ll concerved pectenotomy or sphincteric
dilation, digital or nstrumental
The foregoing remarks apply equally to the consideration of chromc anal ulcer
orfissure which 1sanother important complication and/or a cause of temporary
constipation  This anal Jeston 1t should be stressed 15 caused etther by defeca
tory trauma brought about by straming incident to the passage of hard stoot
and/or milammation and 1nfection 1n the preformed anal structures already
& cussed Tt 1s best treated by wide excision of the ulcer bearing areas in
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duding the involved crypt or crvpts and follawed by the classic or modified
sphincterotomy < This simple operation 1s definitely preferable to taking even
the shghtest nish with the injection of slowly absorbing anesthetic agents which
are neither ‘anesthetic nor devord of hazards ™ 2

Iam ummpressed with the belief that uncomplicated hemotrhoids per se are
either the cause or a complication of constipation  On the other hand pro
lapse of existing internal hemorrhowds or of the colorectal mucosa 1s ohserved
rather frequently 1 constipated indniduals  In many cases prolapse 1s the
hely result of straining at stool necessitated by the presence of anal spasm or
narrowing produced by factors alrexdy descnbed

Prolapse of the rectal mucosa in children 1s very frequently associted with
constipation and 1s aggravated by the il advied use of laxatives

Megarectum mcorrectly called rectal dyschezia or rectal constipation, 15 a
dilation of the ampulla occurning 1n children and infrequently i adults  Tt1s
most hikely the result of a neuropathologic process resembling megacolon  Pa
tients so affhcted hay € no urge to defecate resulting 1n the accumulation of hard
feces 1n the rectum  Use of drugs 1s quite neffectual and resort must be made
to enemas  Treatment remains discouraging but in chuldren tune growth
and physical development produce some 1mproy ement **

Rectal impaction of feces may mamfest itself as fecal incontinence or a con
tinued hquid fecal discharge or even diarthea It may occur (1) as a result of
any lesion that produces anal sphincter spasm or anal stenosis (2) in debilitated
bedndden persons who lack rectal expulsive power or (3) following the use of
barium sulfate either taken by mouth or given per rectum for diagnostic pur
poses  The long range treatment consists 1n the removal of the cause while
the employment of ol retention and cleansing enemas 1s an immediate thera
peutic necessity At times digital or instrumental removal of the impacted
stool 1s necessary This maneuver sometimes necessitates the employ ment
of some form of regional anesthesia

Laxatives have no place n the therapy of constipation caused by orgamec
etiologic factors  Ibehieve with Ogilvie? that mn the absence of organic causes
normal defecation usually comes from equammty and common sense
Hardly ever do I find a need for cathartic drugs 1n the management of the
nonmnstitunalized cooperative patient afflicted by constipation from any cause
the impheations of some studues ® to the contrary notwithstanding  This state
ment also apphes to the use of suppositories! or rectal dilators *
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PANEL DISCUSSION
Docror QuicLey Whatp pp 1y of individualswhohave
been shown to hay ¢ mahgnaney of the colon tnied self medication with cathar
tis? To what extent has this self medication with catharties delayed recognt
tion of malignancy? Does it delay 1t to the extent of a month or six months
orayear? Itisvery dufficult information to get and 1f any one can help me
Ishall appreciate it greatly

Cratsatan Jorbox Doctor White s and Doctor Machella s papers inter
ested me greatly with reference to our previous discussion 1 which the ulcera
trve colihis was descnbed entirely as a psychotic disease and we reached the
pomnt where psych \} was J 1f not rec ded Doctor
White made the statement that there was a retrogression to immatunty in the
disease and that this one personality defect which is stressed <o much in ulcera
tne colitis tends to disappear after the diseased colon 13 removed I beheve
that too He did however mitigate the statement a little by saving that
the patients went on with a perfectly normal ife i spate of the fact that they
st have some snherent personality defects to have had the disease  Dactor
White I should appreciate very muchf you nould tell us whether you really do
believe that 1n the case of a young student at college doing very well on the
Deans hst and happy suddenly comes down with ulcerative colitis 1t 1s a
personality defect? Your observation that 1t disappears with removal of the
disease 15 2 very admurable one

Then I should like to ash whether or not the use of cortisone or ACTIH has
preduced gastric ulcer in any of these cases and what the opinton 1s about the

ship of mal to ulcerative colitis  In our experience we have
had a great deal of fear about the young patient who has had the disease over
ten years That seems to be the group 1n which mahgnancy has occurred
1 think Doctor Macheliz sad he was worned about the boy who mmproved so
much In one area in thedescending colon wasit there wasa question of car
cinoma that worned you?

Doctor WittE Doctor Jordan I am afraid you caught me n the mudst of
two conflicting statements that I was not anare I was making I do not know
the role of the personality and emotional problems with regard to the etiology
of ulcerative colitis T have tried to look at the personality problem i three
ways (1) to size up the person that one 1s dealing with who gets ulceratne
cohtss (2) to analyze the situation which appears to precipitate the attack of
ulcerative cohitts 1f such seems to be the case particularly the type of situation
where the patient has withdrawn from the support of an older indmvidual to
whom he has a peculiarly ambiv alent relationship and (3) what the psy chiatrist
mght call the mental status of the ndividual at the time that he s sick  As
Tock at these patients 1 think that the psychiatnsts are basically nght that
a large percentage of them are people who are dependent who are not very ag
gressive who are denving satisfaction and secunity from an attachment to an
older individual who 1s usually a parent or 2 parent substitute such as a teacher
and that often when this person 1s withdrawn there 1s a tendency to produce
tension and possibly aggravate the disease  When the patient »s really sick and
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one Joohs at the mental status 1 the cross sectional sense, as the psychiatnsts
say then one sees a patient who 1s depressed and whose behavior 15 childish
petulant, and negativistic  He looks bhe 2 muserable specimen of humamty
without any future at all  Correct or not, my thesisis that, when the exacerba
tion of ulceratnve colitis 1s over, whether through spontaneous remisston or
medication or as the result of one of these surgical procedures the mental
status clears up, but that the basic condition remains unchanged
Vi 1th regard to your second question which had to do with cortisone causing
gastric ulcer, Ishould say that Iam well aware of the published statistics which
indicate that there is 2 sigmificant madence of such ulcers but we have not
actually seen one ourselves
CEAIRMAN JORDAN Carcimnoma
Docror WinTE Agam I am aware of your figures and those of Doctor
Barton which are m the neighborhood of two to two and one half per cent
Our onn series 1svery small  Irecall one distinct madent, but I could not give
you any personal experience on that pomnt
Docror MacHeLLa I agree essentially with what Doctor White said, but I
disagree with both of you that the 1l and surgery procedures alter these
mdividuals, and that they are different after operation  Sometime I am going
to add up the total number of days that our patients spend 1n the hospital after
an 1leostomy and compare 1t with the time they spent there before it Iam
sure I know how 1t will turn out I have never seen an ulcer developing in our
patients who have had regronal enteritis or ulcerative colitis and who had been
on cortisone treatment for varymg lengths of time up to two years I have
reviewed most of the cases that have been published 1n which 1t was claimed
that cortisone was responsible for the development of the ulcer T must confess
T should hesitate to go before a cntical jury with any of them
The reason I am worried about the boy mentioned 1s because he seems to have
an area of pseudopolyposis m the d ding colon and that 1s the thing that
wornes me tremendously about these patients  If they are going to develop
carctnoma then I wonder whether we are night i persisting 1n treating them for
2 Jong period of time particularly those that do not appear to do so well
In our own experience the mcidence of carcinoma of the colon tn chronic
ulceratn e ¢ohitis has been extremely low I can recall two cases in the world s
hterature as T have been able to review 1t In covenng some 6 890 cases the
meidence of carcinoma of the colon was three per cent I admut that figure
must be corrected for the natural incrdence for 1t depends upon how the figures
are collected
Doctor Kiefer of Boston had a very mteresting set of figures He had two
series of cases 1n one of which the diagnosts was made on the basis of pathologtc
reports and on secttons removed at operation  There the tncidence was some
where around 4 2 per cent  In the other semies mn which the diagnosis of car
cinoma was made by the usual bartum enema and sigmoidoscopy  the incidence
If that
* a;z‘éz;;‘;:cun\mk To get back to the national neurosis agamn I agree
with Doctor Seymour Gray and his predecessor who commented on laxatives
They divided their cases into a first group having anxiety about the type of
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stool and a second group struggling with diet consciousness versus bowel con
sciousness I think the thfference there s that the patient gets somewhere
with hus diet conscsousness and gets only into trouble with tus bowel conscious-
ness

Docror Furrir I was interested in Doctor I s that
ndn dual peculianties should Le considercd even innstitutions I wonderaf
1t might not be 2 good plan for all hosptals to adopt the plan of not passing
around the laxatnes indiscnimunately but finding out who actually does need
one

Craruan JorpAn  Doctor Turell I should hike to speak of our experience
with patients hav ing so-called anal spasm probabh the mulder forms which we
see so often with chronic laxative use  We lormerly thought they were cand:
dater for immediate dilatation  We find with medical management and the
use of hot compresses to the anus that spasm 1s relieved just as the symptoms
of the 1mitable colon are relieved

Docror BarTerstan T should like information first in regard to personahity
traits that are associated with ulceratine cohtis  IThave to admit 1 my exper:
ence with colectomy that the patients have an extraordinary change in the
personality for the better It brings up the question whether the psycho
somaticsts are correct or ot ‘These individuals wall direct their channels for
psychuatnic changes to other spheres of influence n the body and T wondered
1f any of the ulcerative colitis patients had colectorme~ if they developed dis-
eases which would be considered 1n the psychosomatic sphere to go along with
the psychosomatic viewpoint that they might develop other channels

The second question I should hike to ruse 1s that of therapy  Many of these
ulcerative colitis patients as Doctor Turell has pointed out have anal and rectal
lesions and as part of the general management of this particular area it 1s
very mmportant because this scts up a reflex, increased motihity of the higher
mtestinal area and the patiint may have duarrhea perpetuated on the basis of
anal lestons By sumply cleaning up these lesions by perhaps using local anes
thetics there or bland omtments we have been able to cut down the diarrheal
movement to two or three a day where previously they were up to ten or twelve
Should this not be part of the general management? It does not clear the ul
cerative colitis but makes the patient more comfortable

Docror Gray Suppose I were to select ten physically healthy medical
students ten patients with intable colon ten patients with ulceratine cohitis
and ten patients with peptic ulcer could they be distingwished from each other
on perconality type?  Psychiatn ts haye pointed out classical personalitv types
for each group and when I have talked with them I havesud I shall send
you one ulcerative caliis patient and one ulcer patient both adults and I be
Leve you cannot tell me which1s which  Thave yet to get anyone to take up
the challenge  The question 15 do psy chosomatic influences alter the disease
process or are they the cause of the disease? I think that 1s the primary prob
lem that we have to face Doctor Jordan s question about ulcerative colitis
and ulcer 15 exceedmngly interesting because we hnow that ulcerative colitis
patients rarely have peptic ulcer The inadence of ulcer m ulceratine colitis
18less than in the population at large T have seen one case of proven ulcerna
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patient with ulcerative coliis  In general, 1t 1s rare  So there 1s the problem
of Jocal tissue resistance, and that 1s an important question 1n regard to the
cortisone  In our experience cortisone or ACTH have not produced peptic
ulcer probably for two reasons (1) that the endogenous output of the adrenal
1n a chronic debilitated patient with ulcerative colitis 1s defimtely decreased
His sterord output 1s decreased and, therefore, he probably will not get the same
response, secondly that there 1s some change in local tissue resistance  VWith
regard to the stomach I should be glad to present Doctor Machella with some
autopsy material on gastric ulcers, following cortisone therapy Personally
T know of at least six or eight different physiians who have had patients de
velop gastric ulcer and hemorrhage while these patients were on cortisone ther
apy  So there 1s some cause and effect relationshup there although the ACTH
patients prebably have a higher madence
CratrMAN JorDAN T assume that Doctor Gray means the ulcerative colitis
patient 1s 1n remssion and appears well, and the peptic ulcer patient, perhaps,
likewise? They are not sich mbed  In other words my answer to the ques
tion as to whether we could differentiate would be No ™
Docror Gray That 1s nght
Doctor Macierrs Probably I would come out pretty well in this test
I am not a psy chiatrist and I do not understand the language But I thinkf
T talked to these people I could figure out which disease they had I always
say if I want to get a job done somewhere there are two tvpes of patients that
Iwould take Iwould take ten ulcer patients rather than ten ulcerative colitis
patients  If I took ten ulcer patients with me I would get the job done If
1 took ten ulcerative cohitis patients with me 1 would have to do the job for
them
CnarrMan JorpoN Is that the nature of the disease or the person?
Doctor INGELFINGER T think Y could tel} an ulcerative cohtis patient most
of the time the others not
Docror WHITE Of course, the classical overcompensated aggressive ulcer
personality statistically 13 only found in approuimately one third of the ulcer
patients, so that there 1s no sharp delineation between these types at best In
general I would agree with Doctor Machella s characterization of the two
roups
£ NSW about the question of substituting another symptom for the colitis
after removal of the colon we have not seen that  We have seen people con
unually have their difficulties (in fact I have one lady in the Virgin Istands
getting a divorce) but as far as we know these are not hysterical symptoms
which have a specific meaning The removal of the symptom does not neces
sanily feave the patient & 1th the need of another
DocTor BATTERMAN Not being a psychiatrist I thik one should use a
group Thesame my stical figure of 75 per cent comes up representing psycho
comatic disease and 1t 18 2 wonder that the body can channel itself n 2 differ
ent direction  Where one has t di psych 1c aspects comp
to the ulcerative colitis they are not associated very often in the same percent
age Iwouldbein accord with Doctor White  Ithink many of the personality
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changes we see are secondary to the disease and not causative factors  Whether
one removes the cause of the disease or not you nould have them

Docror Arary  We actually have m our chnte a hittle joke  We call 1t the

waiting test  Unfortunately most of our patients wait an hour or two be
fore they are seen and when the fourth y ear students come 1n for a stay in the
clime T ask them to deaide whether they think the patients with ulceratine
colitis or the patients with ulcer complain the more when they are hept waiting
The voting 1s entirely 1n favor of the patient with the ulcer I have never had
a single student who said that the ulceratn e colitis patients are the complatners
T think thus result reflects a personahity difference It obtains at times when
they are active as well as when they are nactive

Citarrya~ JORDAN  Aren t you a httle surprised at the way that turned out?
1 should expect the ulcer patient to rage about 1t

Doctor Army Thatis the way it did turn out  The pattent with the ulcer
complamns  The patient with the ulcerative colitis ts apparently just dehighted
to wait for you

Doctor WmtE I also use the test which we call the picture test I bring
the students in and I tell them that there1s a case of ulcerative colitis :n one of
the rooms where I have purposely upset one of the pictures on the way and
thenIsay Now let s go in there and we are going to find that picture straight
enedout  Younvanably do The ulcer patient doesn t do1t

Doctor INGELFINGER  Doctor Gray and I know some patients 1n whom 1t
would be extremely difficult to detect that they had ulcerative cohtis  One of
them 1s a young lady that both he and T know  She looks well and if you talk
to her casually you would not think of that diagnosts.

Docror Gray The reference 1s to a httle girl that we have been following
up now going to college It 1s a case of long term cortisone therapy  She
hasbeen on it now almost 2 year and one half  If she nere an adult a diagnosis
would not be difficult, because they are more inchined to very severe headaches
or arthntis or backaches or many of the other psychosomatic complaints
charactenstic of adults  But in the case of a y oung girl who complained as this
girl does or a young boy I should think of ulcerative colitis rather than ulcer
Just on the age basis  In an adult group from the pure psychosomatic stand
pont 1t 1s exceedingly difficult to differentiate  As to the test of tipping the
picture 1t scems to me that the ulcer patient should have upended it Such
patients are compulsive flicking the dust off the furmture They are tidy
The ulcerative colitts patients are ch 1cally m the high 11
group hard working aggressive in the top of the class in Jaw schoo! for ex
ample They come n durning exammation periods with acute exacerbation of
the ulceratne coitss  But this httle girl Doctor Ingelfinger and I are inter
ested 1n after being sick went out on her own and took an aptitude test for
college which I though was absurd ~ Apparently she had no chance of getting
n havinghadhardly any schooling  Nevertheless she got in with flying colors
et neknow the ulcer patient 15 the same type executive the hard driving type
‘There s a tremendous overlap and I don t see how one can tell I agree too
that the ulcerative colitis patient, when he 1s well 1s a pretty normal person
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T have seen such patients, after sleostomy, 40 out, have three or four chuldren
and lead a pretty normal healthy hife  Iknow two patients, who are 2 married
couple who both had tleostomies and colectomues and yet got along well and
with no complamts  They brought up children none of which have had 1leos-
tomees ‘They are perfectly normal peaple and apparently do not convert to
other forms In my experience, they do not if they are well If they are
chromeally 1ll, that 1s something else

About the warting test, if the ulcer patient 1s under good management, he
will get well quickly, within 2448 hours  The ulcerative colitis patient 1s sick,
anxious to get care love and attention  After heas well I think he will be just
as mmpatient as the ulcer patient I believe 1t depends upon what state they
aren when they come to the cimie  As we all know an ulcer pattent, during
the first visit 1s faurly asymptomatic if he stays on the diet reasonably Ido
not want to disparage the importance of the psycholoical factors in the treat
ment of ulcerative colitis, becau e I am an amateur psychiatrist like all good
doctorsare,and the psychological points are extremely important in the manage
ment of the patient, but does that mean that the psichological difficulties
cause the discase? I really don’t know and that 1s why I should apprectate
bearing your thoughts on 1t

Crarrvan Jorpan Thank you Doctor Gray, for helping out n the de
fense of somatic psychic influences

CoanrNT Interestingly enough in Doctor Machella s paper after he im
proves the one disease he develops a coronary  He improves one organ and the
emotions are channeled to another

Doctor MacHELLs That may have been what happened I don t know
I hnow this patrent had apparently a gh enough blood cholesterol to get gall
stones  She was 46 years old when she got the coronary occlusion  Whether
that 1s what happened I don t know

Anotner Coyntent  Thus remark may not be a happy one but 1 Iistening
to the papers presented and to the discussion one gets the feeling that here we
have a number of perfectly good doctors who are really trying to be amateur
psychiatnists mstead of getting donn to some fundamental points i facng a
sich patient with an anal spasm  There 15 a spastic muscle with certamn bio
chemical bases and the question anses as to whether there 1s enough adenosine
triphosphate to supply relaxation a question of the hrebss cycle a question
of the balance between the sacral autononnc and sympathetic  We do a great
deal directly by mfluencing the sympathetic  We can stop an anal spasm 1n
seconds by bloching the sympathetic for mnstance at the nasal ganghon which
15 an easy approach  This 1s one of manv things that can be done

Then there 15 the question of calclum balance  Thes patrent with all these
psychuatre manifestations w ho 1s under stress has defimte biochemucal effects
of stress which 1n thur simpler form may be just a matter of calcrum balance
and the mjection of calcum ascorbate will do more for the patient than the
experiment of seeing whether he would turn the picture on the wall e have
reached a very <enous position I our own prolession when as physicians try
r psychiatry we Jeave the patient pretty much at loose ends

to do amateu
"8 us note to mdicate how important 1t 1s to tackle a spism a

T am strthing t
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colstis or an ulcer primanily on medical grounds that 1s from a biochemcal
and physiological viewpomnt and 1f the psy chiatnists have something to contrib
ute let them do 50 on top of a biochemucal basis

Cmarman Jorban That 1s a very noteworthy comment I should ay
that 1n our discussion of anal spasm at least tn the remark that T made we
were treating the physiology with our suggestions for treatment, the bowel
management routine and the applications of heat and rest so that although we
left the biochemustry out of 1t we did treat physiology and possibly biochemus-
try follows aleng  VWould that be a possibility?

Doctor INGELFINGER I should hike to makea strong rebuttal I 'should Iike
tosay that what advance we have made 1n recent y ears i medicine 1s twofold
One 15 the reconition of hiochemical abnormalities but the other 1s the ap
preciation so often emphasxzed n thls discussion (hat you mnnot treat a
patient only for calem d triphosphate or
anything like that  The patient 1s more than that

Doctor Macuerra Iagree  Of course the surgeons have presumably made
an attack on this disease on a physiologic basis 2nd have succeeded in following
up the environment with the method of treatment I think what treatment
has been made m ulcerative colitis 1n the past few years has been made along
the psychosomatic Iines I don t think anvbody can denv that

Docror Grace I should lihe to make two comments (1) concermng the
differentiation between the person with peptic ulcer and ulcerative colitis T
think we all have to be anare that m examning one 1solated group of people
we become overwhelmed with the features we see 1n that particular disease
For stance I have written down a number of things of behaviorally treated
patients with ulceratsve cohitis in the past and I am not prepared to deferd any
Ionger the interpretation that meticul and pic
tures on the wall are 1ons of i b behavior and a
part of the neurotic behavior m general and 1s not anything specfic for that
disease  If you wish to quantitate 1t most people are people with migraine
headache not ulcerative colitis or ulcer so Idon t think that pursuing the per
sonality features professionally 1s any Jonger profitable

Then the question always comes up Which 1s cause 2nd which 1s effect?
Do emotions cause disease? Do emotions cause symptoms or the symptoms
cause the emotions? I think that one has to ook upen things m a different
way than that the reaction of the human being to a stressful hife experience 15
the final adaptation to that threateming situation which mvolves his frame of
mind which you can call his attitude or emotion  For example when the 1n
dividual 1s facing a circumstance with the feeling state that he would Iike to
get out of here and run by moving his feet and legs to accomplish 1t he 1s
at the same time having stiffness and contractions of the muscles of his back
becau ¢ he must fix the spine m order to move  Now you cannot say that the
patient s attitude 1s causing hi> muscles to be fixed His feeling tate asan
adaptation to the circumstances of nanting to get out tnvolves attitude to
wards and contractions of his muscles That 15 not cause and effect It 1s
part of the adaptation that one sees in the viscera not part of cause and effect

Cramutan Joroan Doctor Grace before you go any further Iam quite sure
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that no good housekeeper, however healthy, could sit 1n a room, 1n a doctor’s
room, without straightemng a picture

Docror IncEGNO  Tam not one to belittle the role of the advances in under
standing the personality of a patient mn illness but I should like to have my
colleaguesindicate tome, in their experience, one patient 1n whom the treatment
of ulcerative colitis, in which the psychosomatic aspects have been stressed,
has not included bed rest blood transf and ant; dics, sedatives
diet, intravenous injections, and everything else  Qbvrously, 1t 1s pretty hard
to define which of these many modalities of treatment would be sigmficant
in an ulcerative cobtis patient and, as a matter of fact, as has already been
pointed out m this discussion, the best practice 1s the total approach including
all these factors

In some cases of ulcerative colitis not all, I think the etiology 15 multiple

Doctor Andresen has stres ed the possible role of allergy He thinks it 1s
much more commen than Tdo  But certainly there 15 no doubt 1n my mind
regarding ome of the e patients, for example with milk bemng the common of
fender You get the typical ulcerative colitis symptoms after mik  Take
patients off milk and the ulcerative colitis clears up ~ You give them milk and
they get the ulcerative colitis again  That constitutes a certain proportton of
these people  Just how many I do not know I do not think 1t 1s the 80
per cent that Doctor Andresen suggests but the fact that he has stresseditasa
factor should not be lost sight of It 1s perfectly simple 1n all of these patients
at the beginming of treatment, to put them on five or six bland usually non
allergic foods and then add one other food at a time to see what the effect of
that particular basic diet 1s

Doctor Machella made a statement which really intigued me  He said that,
1n some of lus patients he was convinced that psychosomatic factors were con
cerned, but that 1n some cases he failed to discover a problem  If he failed to
discover a problem how does one know that there 15 a problem?

There 1s another question  If this sickness 1s known to be of much greater
mcidence 1 the young and muddle aged, what happens mn elderly patients?
Why don t they get this disease too? Do they all become calm, phlegmatic, and
accept everything?

CratrMAN JorDAN Tam sure they do not i this day and age and I am glad
you stressed the combination of somatic and psychiatric care i combinatton
with those things  Doctor Machella T am sure you would like to comment on
tméo(:’top. MacieLLa  What T meant to say 1s that wn some patients, you can
not discover what the problem 1s but 1f you persist for a period of years, not
infrequently you w1l get to the bottom of the situation I have worked on
some of these cases for as long as three or four years before I finally found what

was
th;np;bt:‘xnence, old people get this disease just as readily as young people
though perhaps 1n fewer cases Why that 1s I do not know  Stress diseases
may come on In YOUDEEr people probably when responsibilities begin to ac

cua;?s‘:wv Would Doctor Machella explain why the psy cluatric treatment
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1symportant? Vie had two patients 1n the general ward treaied routinely with
supportive treatment for ulcerative cohtis They were transferred to the
psychiatric ward and treated by very competent physicians and they perfo
rated with the result that we don t transfer any more cases to the psychuatnc
ward  We Leep them on in the medical nard

Cramxman Jorpan I must say we had a similar experience with one case
who had expert psy chiatric care

Docror MacneLza We had three patients that we referred to the psychia
trist who comtted swiaade

Vorces The psychiatrist?

Doctor Macuerza No the patients  We had one other who after the
first visit with the psychiatnist came back to his section picked up lus clothes
znd has not been seen or heard of since  If you are gomng to turn over a case
to a psychumtnst you had better hnow to whom you are refernng your case
There are psychiatrists and ) and all
Linds  If you do turn a patient over to a psychuatnst you better be sure he 1s
one who understands ulcerative colitis

Doctor INGELFINGER  One other thing which I think most of us would agree
on turning a patient with ulcerative colitis over to someone else 1s often one of
the worst things you can do for him if he Likes you has any respect for you
I don t know what you think about 1t Doctor Jordan but certainly if you geta
patient so that he gets along well with a member of the house staff and the
latter leaves or some transfer takes place whether the patient 1s ps) chically
attached to the surgeon or medical man that change upsets him greatly

Docror Wmte One more potnt at Mount Sinat Hospital in this ity they
have studied patients with ulcerative colitis 1n a very detailed fashion psychi
atrically and 1t has been discovered that the patient with ulcerative cohitis
needs the support of his doctor and not only that he needs not to be dug at and
probed at when he 1s 1n the acute fulminating state of the disease  As Doctor
Kaufman at Mount Sinai has pointed out n the early days of psychiatnic
treatment in ulcerative colitis when all the doctor did was to give moral sup-
port during the acute phase the patients did well but when his cases were
treated by others many of them got into difficulties both psychiatrically and
physically as the result of the psychiatric attention So that the mere fact
that patients do not tolerate being taken anay from their doctors and turned
over to strange psychiatnsts and probed at duning the acute illness does not

decry the importance of the emotional factor of the disease
Doctor Turers I never like to get involved 1n a discussion of ulcerative
coltis  However I have one question How long would you gentlemen

continue your psych 1¢ or hie before turning the

patient over to the surgeon?
Doctor MacnELLA Youhave to evaluate the situation  Sometimes 1 turn
the patient over to a surgeon m an hour and sometimes 1n eight nine or ten
months  Tdoit when Iam convinced that I cannot handle the problem for the
patient in other words when the emotional situation appears to be beyond solu
tion and salvage 1s necessary  In one case I showed that the gil had Tugh
fever and diarrhea T would take her out of her environment and bring her










