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THE ETIOLOGY OF ULCERATIVE COLITIS

The colon ig one of the most important organs of the body
both in healtih and disessge, and 1ls perhaps the mosgt important :”{/
organ of the gastro-intestional tract. More diseases can be
traced to the colon either as a direct cause or a condition -
maintaining the trouble, than all the other organs combined. K\
Before considering the etiologécal fector of ulcerative col-
1tis, I belleve 1t well to consider a little anatomy, physio-
logy and pathology of this organ, calling particular attention
to those »noints which have made for the many itheorieg since the
earliest description of this condition by White (1), who in
1888 reported eight cases of this condition, 18 regarded as the
first to have adequately described its pathology and symptomato-
logy, and only since has thisg condition been censidefed as a dis-
tinct entity. The earliest monograph on this subject was written
by Gemmel (2) in 1898. Bargen (3) states that previous to the

sigmoidoscope the condition was dlagnosed only &t necrospy.

Ulcerstive colitis 1s a treacherous disease it may be elth-
er chronic or acute and is considered as non-spezific. Chronic
ulcerative colitis is characterized by a chronic inflammation of

the mucous membrane and walls of the large intestine, in the pa-

thologic picture of which ulcerations nredominate®. The ulcer- oy
)
ation usually begins in the rectunm and spreads upwards eventu- o
Lo
ally to involve the entire colon. It may, however, affect any ooy
<

one part , or several separsted parts of the tube. The course
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is in most caeses a chronic one, extending over nonths asnd yesars,

but the symptoms are ususlly not contin§6§b during this malady.

Ptung BT .

The eymptoms are fever, malsise, prostraticn,bprotracted and per-
sistentrdiarrhea with some tenesmus, and the passage of blood,
mucug, and pus. Distress fron gss, and grdping and other sensa-
tions along the course of the colon, are oiten experienced. Huch
weight is lost, a pecullar grey péllipe 1s common, and varylng de-
grees of anemia exist. 1In the vefy severe cases, the body has

a peculliar odor and the face a hopeless expression.

Ulcerative conditions of the colén may have the following
etiological bases: {a) Constitutional diseases, such zs Bright's
disease, gout, lead polsoning and cardiac disease; (b) specific
bacterial or protozoal diseases, such ss typhoid, pneunonds, an-
ebic dysentery, bacillarj dysentery, tuberculosis and syphilis;
(c) Malignant disease; (d) tropghic disturbsances due‘to inter-
Terence with the nerve supply of the colon; (e) mechanical tra-
uma, guch as hsrdened feces; foreign hodies, etec., and (f) vasc-
ular changes, suéh as embolism of the mesenﬁeric arteries and
clirrhogls of the liver. I shall not discuss ulcerative condit-~

ions of the colon due to these etiological factors.

As to general prevalence of ulcerative colitls; this con-
dition is restricted neither to season, locality nor zone. It
ié an involvement which is found universally. In recent yjears,
especlally since the Great War, it sppears that the non-speciflc
ulcerative colitis is becoming more prevalent. It 1s not belie-

ved that improvement in diagnostic acumen and methods, or even

erroneougvdiagnoses, can be held responseible wholly for this in-
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ed by X-ray ) of the mucosa, leaving a smooth, glsz

crease. It has no respect for age or sex. Bargen's reports
show that the cases appear to be equally divided among both
sexes. The greatest number of cases reported fall within the
third, fourth, and fifth decades of life, Geeffrey Bourne (4)
has collected from literature up until 1926, ten unguestioned

cagses in children whoge age ranged from 7 to 15 years.

The developﬂent of the flnal stage of chronic ulcerative
colitls paszes through three characteristic stages: Stage 1. A
diffuse hyperemia of the mucosa of the rectum and sigmold: Stage
2. Hdema or thickening of the mucous membrane. The hypereaia
peraists. At thls stage the slightest injury causes bleeding.“
Stage 3. The most éignificant phase 18 the development of mil-
lary abscesses. These are scattered diffuseely throughout the
diseased area. The abscesses are about 1 mm. in dlameter. In
stage 4, the abscesses rupture and leave miliary ulcers which ap-
pcar as numerous yellow spois on the walls of the bowel. When
these yellow gpots are wiped off the red, bleeding base of the
uleer ig left., This 13 the stsge at which remissiong are comnmon.
The nunmerous scattered, pinhesd ulcers representing the sctive
discase, associated with pocket-«like scars glving evidence ol
former activity, form 2 piciture which 1s characteristic of ul-

cerstive colitis. If conditlion is severe, deep ulcers, golng on

W

to perforation, develop. Small round cell infiltration of the

gubmucosa and muscular layers is very marked. According to ic-
Hillan (5) and Kantor (6) there is an extreme thickening of the
wall of the colon aznd smoothing out of the folds (as demonstirat-

surface.

Thickening 18 caused early by hyperplasia in the mucosa and,



later by the £ibrosis which develops in the deeper layers. Aft-
er some time the contraction of this fibrous tissue results in
a marked narrowing of the lumen of the bowel which 1s permanéﬁt

and, if localized, may result 1in & partial bowel obstruction.

The small intestine is the principal site of digestion and
absorption as has been proven by more recent research, but in 9
earlier times the gstomach and colon were thought to have most of
these two functions. The reason for this was that early exper-
imentalist discovered that feeding could take place through the
rectum belore they really had done any experimentzl work on the
gmell intestine. The fact that some absorption takes place in
the stomach wzs well borne out by certain drugs which show thelr
efiects before they could bé‘expected to have paszed into the sm-
all intestine, led %o nunerous 1ldeas which since hzve been disg-
proven. The food 1s practically as much liguid in condition
when it leaves the small intestine as when 1t enters it. There-
fore we must consider what happens when 1t psasses through the

i1leo-=cecal valve.

It immedistely strikes reversed peristalsis, is checked in
it's onward course and i1s slowly churned back and forith in the
cecum snd ascending colon for approximately twelve hours. Here,
1t 1s estimated after all the digestive julces have been added
and all the ferments and normally found bacteria to digestion are

there, 1is whngmﬁggwx@gaiggggﬁof digestion takes place. Nicklas (7)

T s e
e

regarded the chief functions of the colon to be absorption which
has not taken place in the small intestine and of water from the

liquid masseg coming from the ileo-cecsl valve, elimination of
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organic debris and production of mucus. At the nmid-point, so
called Cannon'sg Vélve, which 1s not a valve but a narrowing of
the colon which is a point where embrylolgically the hind gut
and the fore gut Joined, is the first point where we commence to
notice fﬁgm in the feczl material, showing that real absorptioh
has taken place. Gradual absHrption is increased as the fecal
material is passed from pouch to pouch until finally the food
arrives gt the sigmoid flexure where all the liquid is removed
except sufficient to keep the material in proper conslstency for

expulsion.

Klothe (8) states that the recent physiologlical studies
have shown that the mucosa reacts to mechanlical and chemical
stimull in the same sense as the muscular ccat. The plastlic of
the mucosa is conditioned by thce muscularis mucosa innervated
by the autonomous nervous system. The stimulus originates fron

Melissner's plexus and the ganglia of the muscularis mucosa.

it 2 4
< e

Forssel sneaks of an autbblégﬁfb of the mucoga. iHe ascribes to

the muscularis mucosas thé coarse work of the gastro-intestiénal

!

movements, whié%;he ascribes to the mucosa of the fine regulation
of the chemicgl work. Although the conflguration of the mucosa
varies with the individual, there are certain limits which can

be considered as normal. The inner architecture of the mucosa
shows a multidude of transverse and longitudinal folds frequent-
ly spiral-shaped crossed figures with soft transitional folds.
Normzally we find as a rule delicate fine linesgs; sharp edges and

margins are completely absent. It 1s reasonable to assume that

functional disturbances, such as we designate by mucous colics,
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must preéent a different plcture of the mucosa. Macroscopically
we are unable to find any pathology in this condition; histolo-
gically we find az a rule a slight increase of the round cells
between the tubular glands, which is usually considered as a
slight degree o©f secondary inflammstion. In all cases designat-
ed clinically as colica mucosae we have obtalned a picture which
can be consldered as the result of hyperirritation. In one of
cases we had to deal with an unhappily married woman 25 years
of age, who besidesvother nervous disturbsnces, also suffered
from attzcks of colica, occurring at regular time intervals, and
assoclated with s dlscharge of nmucus. There was found here an
increzse in the number of folds, in soﬁe places the folds are
spiral shaped; the picture also revealed a number of particles
of mucus. This type of picture could be obtained in cases of
chemical or mechanical irritation. We could obtain it in & num-
ber of cases of chronic appendicitis. Sincé the plastic of the
mucoega,ls conditioned by the Jjulce content of the submucosa, 1t

1s to be expected that in dehydrated patients, a typical picture

o

()

0f the mucossz would be obtained. This expectation was confirmed

in one Ofiougicases where we had to deal with an individual 50

years of age who sulfered from diarrhea for a considersable time.

He furthers his discussion in Stating that the inflammatory
or edematous swelling of the nucosa is expressed in an increased
volume of the Tolds of the mucosa. One can readily see where
these facts by roéntigen pictures and sigmoidoscope sid in pro-

pver diagnosis and condition of the bowel;in ulcerative colitis

the roentgen picture fails to show any structure of the mucosa,

and only here and there irregular whitish spots poirnting to is-




R

lands of mucosa, are seen. When such a colitlis is healed the
roentgen pilcture fails to show any folding of the mucossa, the
latter resembling a paper-like structure, which ie appaeeni}y un-
able to function normally. 1In the absence, then of the multitu-
de of transgverse and longitudinal folds as expressed above we
have a normal bowel condition; so that the process of dilalysiés
as the food 1sg absorbed there ig an exchange of waste material
from the blood estimated to be about 12 per cent. We know the
colon content is teeming with bacteria of all kinds. If some-
thing happens to change the chenlstry of this bowel the non-vir-
ulént bacterlia mag become virulent so that 1t would be easire for

ve and grow, in

[

one of the many disease producing germs to thr
which event these bacterla or thelr toxins may become absorbed

and be carrled to all pearts of the hody.

The colon bacillus itself is non-pathogenic when the chemlc-
al or mechanical charaeterisstics of the bowel zre norﬂal, but
both Satterlee (9) and Bassler (10-11) have declared in & long

and detaliled manner that B. coll 1is an importsa

s

t etiological ag-
ent in ulcerstive colitis. Bassler (11) has shown that a diffuse
ulceration of the epithelial surface ig poseible, and he has
traced the causatlve agent to the colon‘baéillus group. Under
certaln conditions an exXxtremely virulent strain of B. coli nay

be developed, resembling the dysentery bacillus znd producing
symptoms somewhat similar to them.- Torrey (12) isolated a str-
ain of B. coli from each of twenty-five cases of ulcerstive col-
itle. By a standard method he found that 13 nkght be regarded

as virulent, and the remaining 12 sirains as non-virulent. Paul-

son and Brown (13) found in their exmerimental work that B. co-

11 isolated from a normal sigmoid, as well as, isolated from the
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base of an ulcer in a sigmoid from the czse of amoeblc dysent-
ery, preduced similar lesions, grossly and histopatholiglcally,
in the intestines of labratory animals toc those produced by var-
ious types of streptococel isolated frbm ulcerative colitis.

The latter experimentallists zgree thaet there is no convincing
experimentialrnevidende on record that B. coli are of primsry sig-

nificance in the é&thology of this process.

Erown (14) presents the following theory and states thats

Gross of Germany supporis the same ideag; that the chemical chan-

Q

to

B

ge is not the only fa as to virulence ascribed to normal bac-

“terial inhabitants of the colon. They oresent the idea that for

some unexplainable undérlying reason, the local %tigsus resistan-
ce of the colon become lowered, and orgsnisms that are habitual
gsaprophytes take on an added virulence and becone péthogenic.

He says,"Is it not possible that the cause 0of the disease 1s to
be found not in the oresence of a definite and specific agent,
but rather in the absence of &ome protective substance or mech-
anlism, or of something which normally inhibits the bacterial in-
vasion of the intestional wall; perhaps due to some metszbolic
error, or endocrine disturbvance or lack of a specific bacter-
iophdge, or zbsgnce of some normal bactericidal substance in the

X . AL
intestional mucosa?

I believe that Brown's discussion of the lowered resistance
of the local bowel tigsue gilves us no more clue to the éticlogi-
cel situstion than & similasr discussion on common colds. We

take for granted that there mugt be a lowered resistance, but

such a discuseion 1s sinmply anf impression znd not an experimen-
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gl fact. 1In Tact nothing ls yet definlitely known about predis-

poging fectors. ' It has been szid that debility and overwork may

[

g
3
o
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pose to this condition, yet, on the other hand, chronic ul-
ceragtive cloitis 1ls secen frequently as an acute invasion in ind-

ividusls in apparently periect health.

In the past decade, more especially in the U.3.,4. the con-

s o
L1iC

©
[l

i
sensus bopinion seems to be that there is a definite and spe

{

infective agent and therefore most éll of the cxperimentalistis
gare trying to isolate some spvecific stealns. The bases for this
conception lies partizlly in the bsctsriological researchkdone,
by the pathology zand symptomatologj chgerved through all these
years, and by the more recent interpretation of experimentszl

})

physiology. The anatomist has aided the physiologist by closer

diszsection.

Even today, confuslon exlstis between ulcerative colitis
eand tropilcal dysentery, and there are those who gtill assert
that all cases of ulceratlve colitis are examples of trapical
dyscntery. The viewpoint that chronic ulcerative colitig 1s an
aberrant form of bacillary dysentery has becen expressec most fre-
quently by Hurst (15) of England, and has found many supporters
in Great Britaln, in Canada and in the United Stetes. 1In fact,
this viewpolint along with Bargen's isolated diplococcus are the
two most accepted theories at the present time. Ekt is becsuse
of the sinlilar appearsnce, sigmoidoscopically, of bacillary dy-
gsentery snd chronic ulcerstive colitis, zs wgll zs the regponse
to many cases following ilntravenous injection of polyvalent anti-

dysenteric sera - a response which Hurst claims is not due 1o a




forcign proteiln inssnuch as sinmilsr results are not sgcured with
injections of immune horee gerum - that cause him to revive the
suggestion of Saundby (16) and Hdawkins (17) that chronic uleccra-
tive celitis primarily 1s a B. dysenterale infection. Thorlasks-
on and Cadham (18) Cansda have reported recently that they have
been able to i1golate B. dysenteriac from the bases of ulcerat-

long in 2 few cases by a special devised technlque.

Both Thorlakson andbCadham realize the necessity of further
study and state that the work bears confirmation. In the Unlted
States the consensus of opinion zppears to be opposed 1o this ith-
egory. I found no cases from literature printed in this countfy
vherc B. dysenterlac hae been isolated Ironm the stool or fronm
ulcers through the sigmoidogcope. Hurst (15) explains this dis-~
crepancy by stating that B. dysenteriase is a very delicate orgen-
ism =znd ie greatly outnumbered by B. coll, hence the isolation
of the former except at the onset of acute cases 1s extremely
difficult. Paulson's (19 =-20) critizm 1s as follows: The facts
which prevsil and seem to operate against this notion are: the
non-agglutination of the patient's serum with any of the knowr

trzing of B. dysentery, the contaglousness and éasily transmigs-

w

ible character of bacillary dysentery, yet the exireme rarity of
finding two cases of chronic ulcerative colitis either in the
game Tamily or in the immediste nelighborhood; slso the increase
in the numbcr of cases of tﬁis syndrome snd the corresponding ra-
rity in which true casges oI bzcillary dysentery are encountercd
in adults in the face ol the greater knowledge, and improved dia-

gnostic methods.
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In 1924 and 1925, Bargen of the Mayo clinie (2) ¢22) (work-
Y A
ing under Rosonowfand Rosenow's methods) presented the results
of his experinental work in an efiort to egtablish a -gram-posit-

ive "diplococcus"

as etiologlcally responsible for ulcerative ccl-
itis. He isolated 385 cases of Chronic Ulcerative Colitls pre-
genting themsgelves for examination at the idayo Clinic. In 266
cacses of these the méterial obtained thru the proctoscope was
cultered according to the method of Rosenow; a pneumococcusSe
like diplococeus of characteristic morphologic and biologic
éroperties was isolated in 189(71%). Such an organism was &al-
ways found in scute or subacute cases.Failure to obtain the
organism in 29 per cent was due to the following causes:

(a) chronicity with marked necrosis od mucosaze; (b) over-
growth of the culture by saphrophytes in many cases alihough
the organsims were seen on direct smear, and (e¢) the im-
poessibility in some of the latter cases of making more than
one attempt at culiure.

For the inoculations of =animals the orgenlsm Was
injected as soon as the pure culture was obtained, or after
the making of the primary glucose=brain-broti culture. Pargen
stated that the elective localization in the animal's cion was
thus strikingly demonstdrted. He reports ahving injécﬁed 459 B
healthy rabblts. Lesions appeared in the colon of 131 of
these varying from disseminated submucous hemorrhages to ex~
tensgive ulcers of the colon. In 137 severe dlarrhea ensued;

evidence of the disease was thus found in & total of 268.




On the-other~hand Rosenow, Nickel, lelsser, Hufford,
and Cook working along similar lines with other strains of
streptococei, in the same laboratory, during the same time,
with animals from the same common stock, have induced leslions
in the colon only in rare instances, about two per cent. T

This, by the way, is the only control which Bargen
has for comparison. He at no time ran controlg himself.

At the present time there are a great number who
oppose Bargen and his supporters, the greatest od which are
Thorlakson, Faulson and Brown. In the literature there are
innunmerable reports and discourses as to the relative meritis
and results from the specific immune serum produced by Bargen.
Thorlakson(18) states that his observations lead to the con-
clusion that Bargen's diplococci are impottant from the stand-
pointkof perpetuatiﬁg an ulcerative lesion in an already de-
vitalized bowel and it is not the primary etiological factor.
His opinion is that ulcerative colitis is an infectlous diseése
due primarily to B. dysenteriae but iniluenced in iis course
by the streptococcus and other pathogenlc intestional bacteria.
In 1928 Bargen presented a paper before the Americsn Medical
Assoclation on etiology and treatment of ulcerativé colitis.
Smithies (24) stated, " I believe that I can describe a
series of patiehts in whom the results of treatment without
the employment of specific vactines have been just as sat-
isfactory as were those of which Dr. Bargen presented here,
today, and included in my series are some which he and his

agsoclates have had under their care. I cannot subsceribe




to Dr. Bargen's point of view. His vaccine has a place, but
it cannot be classed as & speclfic curative agent for chronie
ulcerative colitisV

Although Chronic Ulcerative Colitis had been described
&s a distinct entity, 1t was Wilks and Moxon(25) who first de-
scribed it as a clinical entity in 1875. Proéoér to that time
it was regarded as one of the end results of infection in
other diseases. There was not such a great deal written about
this condition until Bargen and Logan (26) in 1925 first pub-
lished their description of the organism that bears Bargen's
neme, and since then Bargen has many agreeing with him and
are trying his vaccine for treatment. There are, however, those
who cannot agree with him elther bacteriologically or get
sufficient therapeutic results with his vaccine to warrent
their acceptance; that this is the specific organism which
causes ulcerative colitis.

In 1913 Bassler(27) gave the colon bacillus as the
cause, and in 1927 he(28) stated that 1t was prdbably a hemo-
lytie streptococcus; Just before Bargen published his view
Yoemans (29), Brown(30), Wallis(31l), Einhorn(32), and
Thorlakson(33) considered the dysentery bacillus responsible,
and up to the present time they do not agree with Bargen that
he has lsolated a specific organsim.

The organism Bargen describes is a large, gram-
positive, lancet-sheped diplococeus which has no capsule,
grows aeroblcecally on ordinary culture media, produces an

alpha-hemolytie colony on blood agar, is not bile soluable,
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doeg not ferment inulin, or mannite, is not agglutinated by
pneumococcus antisera, and produces antibodies in rabblts

whieh agglutinate cther strains, and is considered therefore

to be biologically specifie. The freshly isolated stralns always
ferments lactose. This organism is similar tokthe pneumocoecus

in morphology but differseeulturslly in that it(a) does not

grow as well on ordinary media,{(b} is soluble in bile,(c} ferments
inulin,(§) does not ferment lactoge, and (e) does not pro=-

duce ulcerative colitis in animals whereas, Bargen's ba-

cillus does in 60 per cent. Bgrgen‘s technie for isolation of t
the organism is given in (23).

'As in all conditions where etiology is not clear,
focal infection here too has been thought to play a role.
Gervin (34) presents ;his view. The bases for his thought is
dependent upon Mann and Williamson(35) and Eusterman(36).

He states that since Hippocrates "cured" a rheumatic patient
by extracting a tooth, interest in chal infectlon has been
intermittenly, more or less, in the foreground. Approximately
70% of patients consulting the general practitioner present
complaints referable to the digestive tract. The relation be-
tween distant foeil of infection and gastro-enterologlic ail-

ments, probably merits considerable disciission and consideration.

‘For reference,that it might be understood on what he based his

rather told conclusion,refer to the first part of Garvin's(34)
report. Hils conclusion: In view of the fact, therefore, of ex=
perimental evidence submitted, the ¢linical reactions, and the

¢linical improvement when foel of infection are removed, and
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the rather good results emanating from the use of vacecine pre-
pared from the diplococcus of Bargen, the significance of diSa
tant foel of infection in relation to etiology, at least, of
ulcerative colitis cannot be overrated. How important they may
be in its continuation, it isg difficult to say, but their part
in the carly stages seem established. Bargen(Q}) has done some
work along this line and shows some suggestive work which
Garvin has attempted to carry on. The criticism which ﬁas been
lent to the experimental efforts at the Mayo Clinie with regard
to foeil of infection is due to the fact that they have been usi-~
ing mixed cultures.

Eppinger and Hess(3%7) theory of vagatonia has been
sald to play some role in the etiology of chronic ulcerative
colitis,

Brown(38) suggests that hyperperistalsis of the
small intestine may be responsible for the whipping down of
the duodenal enzymes to the colon, thereby causing ulcer=~
ation there. Neither of these theories have been given any
gerious consideration.

The whole question bearing on recent studies of
etiology of Ulecerative Colitis has become a problem of in-
creasing interest and importance. 3ir Humphrey Rolleston(39)
feels that its etiology i1s still unknown and that it is a
éyndrome of fairly constant clinical manifestations and

anatomic changes. The guestion o7 etiology 1s by no means

settled, therefore in conclusion I shall again repeat the

theories which have the greatest number of supporters.

Coneclusion: Considering the etiological factor as an in-
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fectious agent there are four different views held, namely
that ulcerative colitis in this country is (a) due to

Bacillus dysenteriae, (b) due to specific strain of strepto-
coccus (Bargen), (e) due to the Bacillus ¢olil eommunis of en-
haneed virulemce(Bassler), (d) or due to many different

organisms which may vary with the individual case.
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