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Introduction

E v e r since H unter  (1772) num erous researches have been concerned  w ith  
the d igestive effect on living tissues o f  g astric  ju ice . The problem  has m a n y  a 
clin ical im plication. T h e  pathogenesis a n d  healing  of peptic (deer ; p e rfo ra tio n  
o f g astric  ulcer in to  th e  pancreas, liv er, gall b lad d er, etc. ; the  course o f  g a s tric  
p erfo ra tio n  ; the effect on ad jacent tissu es  of th e  gastric  conten ts flow ing o u t 
a f te r  perfo ration  ; th e  ulcer developing following anastom osis ; th e  effect on 
vessels o f gastric ju ice  w ith  special reference  to  th e  genesis of gastric  h a e m o rr
hage ; are some of th e  features of c lin ica l in te re s t involved in th is p rob lem .

Problem atics

As early  as 1772, H unter was concerned  w ith  th e  effect on living tissu es  o f 
gastric  ju ice. He th o u g h t th a t  every liv in g  cell was capable of resisting  g a s tr ic  
d igestion . This view, how ever, has been re fu ted  b y  Claude Bernard, Pavy, M athes, 
K atzenstein, Dragstedl.

Claude Bernard  (1859) d em o n stra ted  th a t  if  th e  leg of a living frog  w as 
p laced  in to  a gastric f is tu la  of a dog, th e  leg becam e digested. U sing a s im ila r 
m e th o d , Pavy  rep ea ted  th e  experim ent w ith  th e  ra b b it ear.

Price and Lee, s ta r tin g  from th e  fac t th a t  a f te r  gastric p erfo ra tio n  p ra c 
tically  an y  organ in  th e  abdom inal c a v ity  m ay  becom e exposed to  the e ffec t o f 
gastric  ju ice , have s tu d ied  the effect on  v a rious abdom inal organs o f  g a s tric  
ju ice. T h e ir m ethod consisted in m ak ing  an  ap e rtu re  in the wall o f th e  s to m ach , 
th ro u g h  w hich the liv ing  abdom inal o rgans to  be te s ted  could be in tro d u c e d  
in to  th e  gastric  cav ity . T he studies covered  the m esenterium , the in te s tin e s , th e  
sp leen , th e  gall b lad d er, the pancreas, th e  k id n ey , the  connective tissu e , th e  
gastric  wall and, fin a lly  the lung tissue. (The la t te r  m ay be affected fo llow ing 
a sp ira tio n  of gastric con ten ts.) I t was fo u n d  th a t the  organs and tissues in tro -



184 I. CSILLAG, R. G ERG ELY  and  H . J E L Ű N E K

d u ced  through th e  a p e r tu re  into the gastric  lu m en  were rapidly  and com pletely  
d igested  up to  th e  level o f the gastric w all, b u t  n o t farther. I f  th e  tissues or 
organs were p laced  ta n g e n tia lly  into th e  level o f th e  apertu re , i. e. i f  th e  defect 
w as only covered b y  th e  organ to  be te s te d , th e  gastric  juice did n o t ex e rt its  
d igestive action. T h e  lite ra tu re  concerning th is  p o in t is, however, som ew hat 
con trad ic to ry . (In  th is  connection we refer to  th e  papers by  Holz, L ic in i, Teitze , 
Takáts, Morton an d  Dragstedt.)

In order to  e lu c id a te  the  problem , we h a v e  carried  out the following expe
rim en ts.

Experiment 1. The effect of gastric juice on th e  in testina l mucosa was examined (Fig 1). 
A  circular window ab o u t 5 cm in diameter was cu t in to  the anterior wall of the stomach.One 
section of intestine was mobilized together with its m esenterium  containing the pertinen t vascular 
and  nervous network. The in testine was then cut open opposite the mesenterium and the apertu re  
in  the gastric wall was so covered with it th a t the m ucosa faced the gastric cavity and w ithin th  e 
stom ach only mucose m em branes were in contact.

Two months la te r the anim al was killed. Microscopic examination of the im planted area 
revealed th a t the im planted  section of small intestine (Fig. 2 a) was normal in structure, w ith 
no signs indicative o f digestion on it.

Experiment 2. Price and  Lee carried out deep im plan ta tion  with small intestine. We have 
repeated  these experim ents and  obtained similar results. In  Fig. 3 i t  is shown th a t a section of 
sm all intestine, 10 to 15 cm in length together w ith its  m esenterial connections was so placed into 
th e  stomach th a t it  form ed an arc. The animal was killed 14 days later and the intestine was 
found to have been digested in an area about 3 cm. in  d iam eter (Fig. 4, between a — a.) In  this 
w ay between the stom ach and  the intestine a com m unication was formed, in o ther words a 
spontaneous arastomosis developed (Csillag—Je tiin ek ).

The result o f th is  experim ent confirm ed th e  sta tem en ts  m ade b y  Dragstedt, 
Price  and Lee. I t  w as show n th a t the  in te s t in a l  m ucosa im p lan ted  in to  th e  
stom ach  wall in  th e  leve l of the gastric m ucosa  is n o t digested by  gastric  ju ice , 
w hile the  in testine  p ro tru d in g  into th e  c a v ity  o f  th e  stom ach becom es d is 
solved. These fa c ts  ex p la in  why there  a re  con trad ic tions in th e  lite ra tu re , 
t  m ay  be assum ed t h a t  a t  the  beginning th e  experim en ta to rs d id  n o t devo te  
a tte n tio n  to  th e  fa c t w h e th e r the im p lan ted  tissu e  p ro truded  in to  th e  gastric  
c a v ity  or was level w ith  the  wall of th e  s to m ach .

N um erous ex p e rim en ts  were carried o u t to  determ ine the effect o f gastric  
ju ic e  on living tissu e  (m esenterium , in te s tin e , ap p en d ix , gall b ladder, pancreas, 
sections of liver, k id n e y , iso lated  gastric w all, lu n g  tissue, skin).

In  the only in  vitro  experim ent, th e  one ca rried  ou t by  D ragsted t, th e  effect 
o f  gastric ju ice on b lo o d  vessels was exam in ed . Dragstedt, s ta rtin g  from  Claude 
Bernard's exp erim en t in  w hich the leg of a liv in g  frog was placed in to  th e  gastric  
f is tu la  of a dog, h a s  s tu d ie d  ihis p roblem  in  vitro. F lasks were filled w ith  
g a s tric  con ten t a n d  th e n  sealed w ith a ru b b e r  cap . The cap was p e rfo ra ted  
a n d  the hind leg o f a frog was allow ed to  h an g  in to  the  ju ice  in  th e  
fla sk . F irst th e  sk in  w as digested, b y  th e  end of the  first h o u r, th e n , 
a f te r  2 hours, th e  fa sc ia , after 5 h o u rs  th e  m uscle and, finally , th e  b lood 
vessels. W as th e  frog  leg previously lig a te d , the digestion process was 
accelera ted .
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To our best know ledge, no in vivo s tu d ies  h a v e  been m ade of th e  e ffec t 
of gastric  ju ice on b lood vessels. To conduct such  experim en ts was the  p rim a ry  
aim of th e  p resen t s tu d y .

T he first question w as w hether on exposure  to  gastric  ju ice it  is th e  vein  
or the a r te ry  which becom es first digested or p e rfo ra ted . I t  seemed p lau sib le  
th a t th e  first to  fall v ictim  to  th e  digestive ac tio n  o f gastric  ju ice will be th e  vein  
w ith its  th in  wall, and  only la te r  will the  a r te ry  be a ffec ted . I f i t  were a c tu a lly  so* 
why is th e n  gastric haem orrhage usually a rte r ia l?

T he second question  w as, how is it possible th a t  a vessel exposed to  th e  
action  of gastric  ju ice does n o t perforate? W e h av e  succeeded in finding a m ore  
or less sa tisfac to ry  answ er to  b o th  of these questio n s.

Experimental

A to ta l  of 25 dogs w ith o u t selection, m ostly  m ales, were used in th e  ex p e ri
m ents. O peration  was perform ed under e th e r  an aesth esia  and under a sep tic  
conditions. P rio r to  opera tion  the  dogs given 40 m g o f m orphine and 0,5 m g o f 
a trop ine. On the  first posto p era tiv e  day th e y  w ere allow ed to  drink  w a te r, on 
the second day they  w ere offered soup, and  on th e  th ird  day  vegetables. N o 
pre-operative p rep ara tio n s were made. S everal series of experim ents w ere 
carried ou t.

In  series 1 the abdominal aorta was introduced into th e  stomach. The operation, per
formed on four dogs, consisted of the following steps. U pper median laparatom y was m ade. 
The intestines were pulled to the left and the infrarenal section of the aorta was exposed, its  
branches ligated and divided. The isolated section of the ao rta , about 6 cm in length, was th u s  
exposed. The posterior wall of the stomach was pulled down through the aperture of the meso
colon. Near to the major curvature a vertical incision about 6 to 7 cm in length was m ade in the 
gastric wall. The cardial m argin of the incision was m ade to  slip through under the exposed 
section of the aorta and was satured  to the pyloric m argin. In  th is way the section of aorta  lay 
free in the stomach (Fig. 5 a), exposed to the action of gastric juice. The abdominal wall was 
closed by layers. Three of the 4 dogs used in the experim ents developed liaematemesis and died 
with a sudden death 16, 70 and 90 hours, respectively, following the operation. The fou rth  dog 
was killed after 3 ]/2 hours and examined histologically.

A t autopsy the stomach was opened on its anterior aspect, near to the minor curvatu re . 
A small am ount of thin, liquid blood and a clot of about a child’s head in size were found in th e  
gastric cavity. There were some blood clots in the intestines. The intragastric section of th e  
aorta was covered with clustered clots. In areas no t covered by clotted blood the surface of th e  
adventitia was split up into fibres. A sound was introduced into the aorta from above the d iaph
ragm and, in each of the three dogs, a small hole, som ewhat larger than  the head of the sound* 
could be detected near to the upper site of entry, in the in traven tricu lar section. The defect 
was fo und to  be covered, or surrounded, by clottedblood.

After fixation, sections were prepared from the aorta-stom ach complex in the direction 
of the course of the vessel, i. e. transversally to the longitudinal axis of the stomach. Exam ining 
the bridgelike section of ao rta  th a t  had reposed in the stom ach, and also the adjacent gastric  
tissue (Fig. 6) it  was found th a t, in contrast with the uniform  thickness of the upper wall, th e  
lower vascular wall was uneven and markedly thinned a t its middle, as compared to other sections 
of the vessel. A t the site of the thinning, clotted blood was seen in the vascular lumen.

In  Figs. 7 and 8 a section of a vessel from another case of this series is shown. V ascular 
changes induced by exposure to  gastric juice are variable. The above mentioned figures illu stra te  
one type of these changes. R ight, the thickened vascular wall is clearly visible (Fig. 7 a), w ith its
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sm ooth  muscle, within w hich there is oedema. The fibres of the adventitia are homogenized (b), 
nuclear staining is partly  absent, on the surface there is clotted blood. In  the lum en (d) a few 
red  cells are visible. In  con trast w ith the R ight wall, the  left wall exhibits m arked changes (e). 
This w all has become th in , its  cellular structure is indistinct. P art of the vascular wall is hom o
geneous and the thinning is g radual from down to top  in  the figure. Thus, the vascular wall has 
necrosed in its entire w idth  and  a t  a site there is a defect in  it, giving rise to haem orrhage.

The necrosis develops gradually. In  Fig. 8 another section of the above vessel is shown. 
T he  vascular wall opposite th e  homogenized, necrosed a one still shows th e  shadows of 
m uscle fibres (b). The nuclei, however, did not stain. Fibrinous inhibition and complete hom o
genisation have not yet taken  place. In  the vascular section marked with (b) a few leucocytes are 
also present.

I t  was, accordingly, established th a t the cause of the haemorrhage is a necrosis of the 
vascu lar wall leading firs t to th inning, then to  ru p tu re  of the vascular wall.

Series 2. The inferior vena cava was introduced into the gastric cavity. The operative 
procedure was similar to th a t  described for the aorta and i t  was performed on three dogs. As it  had 
been anticipated, no lethal haem orrhage developed. One of the dogs was killed on th e  21st 
postoperative day.

Microscopic exam ination of the longitunidal section of the vessel reveals a narrow ness of 
th e  vessel at the site where i t  enters the stomach, (Fig. 9 a) and its complete obliteration  a t  the 
level of the muscle (b). In  the direction of the previous lum en the layers exhibit gradual hyalini- 
zation . From this it could no t be established with certa in ty  whether the obliteration resulted from 
th e  organisation of a throm bus or in consequence of the fusion of the opposite walls due to in ac ti
v ity  ( Mechratra),induced eventually  by an infraction of the vessel. To avoid infraction , in  one 
case th e  vein was enclosed in a rigid rubber tube in  which a window had been cu t to  perm it the 
gastric  juice to come into con tac t w ith the vascular wall. The vein was not perforated in  this case, 
e ither. Five days after the operation the dog succumbed to peritonitis due to a gastric decubitus 
caused by the rubber tube.

From the results of series 1 and 2 the conclusion was drawn th a t the a rte ry  is apparently  
less resistan t to the action of gastric juice than  is the vein. In  order to confirm this, the following 
experim ent was performed.

Series 3. By the m ethod described the aorta and the vena cava were sim ultaneously in tro 
duced into the gastric lum en. (Fig. 5 b. in five dogs.) 40, 47, 48 and 100 hours following the 
opera tion , respectively, the dogs died of perforation of the aorta. The vena cava rem ained in tact 
in  every case.

By a similar m ethod th e  splenic artery and vein were introduced into th e  gastric lum en. 
T he a rte ry  perforated and caused a lethal bleeding on the 14th and 2y2nd  post-operative day, 
respectively. The vein rem ained in tact in both cases.

Histological exam ination revealed in these cases th a t the aorta underw ent changes similar 
to those described above, while changes in the veins were insignificant. The collagen fibres of the 
venous adventitia exhibited swelling w ith leucocytic infiltration. In the media the elastic fibres 
show ed intensive basophilia. In  the muscular coat there was only a slight hydropic degeneration. 
I n  tw o cases the veins were filled w ith thrombi.

In  the case of lineal vessels, too, the haem orrhage occurred from the artery  and no t from 
th e  vein (Fig. 10). The arterial coat was necrotic and in filtra ted  with leucocytes. A t one site there 
w as a  small vessel branching off from  the artery and running toward the surface, where it  divided 
in to  two tiny branches (Fig. 10, n). In this small vessel homogenisation of th e  vascular wall, 
fib rino id  necrosis similar to th a t  usually occurring w ith ulcers, as well as fibrinoid  throm bus 
fo rm ation  was present.

The evidence obtained in  series 1, 2 and 3 appeared to indicate th a t the wall of veins was 
unusually  resistant to the digestive action of gastric juice. This is the more striking if the th ick 
ness of the arterial and venous walls are compared.

The other q u es tio n  to  w hich we so u g h t an  answ er was w h e th e r a vessel 
exposed  to the d igestive  action  of gastric  ju ice  would be capab le  o f resisting  
d isso lu tion  and would n o t  perfo ra te . In  o rd er to  elucidate this q u estio n  a fu r th e r  
se ries  of experim ents w as carried  out.

In  series 4 a circular window about 3 cm in diam eter was cut into the posterior gastric 
w all near to the major cu rvatu re  and this window was circularly sutured onto the ao rta  or onto 
th e  inferior vena cava. T hus, practically the tissue defect in the gastric wrall was m ended writh



Fig. 1. Diagrammatic presentation of the operation. The window cut into the anterior aspect of 
the stomach was so covered with a section of jejunum  complete w ith its mesenterium th a t the

mucosa faced the gastric cavity

Fig. 2 .* Histological section from the preparation in Fig. 1. a) in testinal mucosa ; c) tunica 
mucosa ; d)  submucosa ; e) muscularis mucosae ; f )  subserosa ; g) foreign body granulation ; 
h) cicatrized tissue between two muscle layers ; i) dilated glands ; k) gastric mucosa ; cl) tunica 

mucosae ventriculi ; <11) submucosa ; cl) muscularis

*Thc histological sections shown in th e  photographs have been stained w ith haem atoxy- 
lin-eosin.



Fig. 3. D iagrammatic presentation of the section of small intestine traversing the gastric lumen

Fig. 4. Autopsy finding of case shown in Fig. 3. The section of intestine traversing the gastric 
lum en was digested (a —a) ; b) lum en of small intestine, before and after the le tte r «b» the 
efferent and afferent sections are distinctly  visible, c) Gastric mucosa spread ou t after cutting

up the intestine



a b с
Fig. 5. a) aorta traversing th e  stom ach; b) aorta and vena cava traversing the stomach 

c) stom ach sutured tangentially  onto th e  aorta

Fig. 6. a) gastric mucosa ; b) submucosa ; c) muscle layer ; d) tissue defect in gastric wall, 
through which the ao rta  traverses the gastric cavity (the ao rta  : e ) , f )  clotted blood covering 

the surface of the ao rta ; above e) a throm bus in the vascular lumen



F ig. 7. a) relatively in tac t oedem atous vascular wall ; b) homogenized adventitia  ; c) clot on 
th e  surface of the vessel; d)  vascular lum en; e) the opposite wall of the vessel, gradually

thinning and necrosed

F ig. 8. a) necrosed, thinned vascular wall ; b) opposite vascular wall. The muscle fibres are 
homogenized, there are a few leucocytes in the wall. A t the surface clotted blood, in  the lumen

erythrocytes can be seen



Fig. 9. Histological appearance of a vein traversing the gastric cavity, a) funnel-like narrowing 
of the venous lumen and complete occlusion of same in the level of the muscle layer; (d) gastric 

m ucosa; c) cicatrized tissue; e) necrotic tissue between the two mucosae

Fig. 10. Lienal artery traversing the gastric cavity, a) gastric mucosa ; b) connective tissue 
enclosing the vessel, w ith necrosed areas on the surface ; c) throm bus obliterating the lumen; 
d) thinned and ruptured lum en, filled with th rom bus; f )  vascular lum en; g) lower, and h) 
upper, vascular wall ; i)  gastric  submucosa ; k )  muscularis ; n) tiny vessel branching off from

lienal artery



F ig . 11. Histological appearance of a tangential vascular im plantate. a) lumen of vena cava ; 
c) adven titia  of same ; d) the cicatrizing granulation formed above it, simulating an ulcer when 

seen from the gastric cavity ; b)  gastric mucosa next to  ulcer
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aortic or venous wall tissue (Fig. 5, c). The vascular walls so im planted did not p ro trude into the 
cavity of the stomach, bu t were tangentially  levelled w ith the rest of its wall. None of the 4 dogs 
so operated developed a haemorrhage.

A t autopsy, gross exam ination of the operation area revealed in the gastric mucosa a 
tissue defect w ith a cicatrized base, sim ilar to  an ulcer and about 2 cm in diam eter. W ith  the 
naked eye no haemorrhage could be detected , ne ither could a vessel be discerned in the 
gastric cavity or in the area of operation. Introducing a sound into the vessel i t  was, however, 
revealed th a t the vessel (aorta or vena cava) ran a t the base of the «ulcer».

Fig. 11 shows the relation betw een vessel and gastric wall as seen under the microscope. 
The vessel is shown in its transversal section (a); to the vascular margins gastric mucosa is a t ta 
ched in both  sides (b). The defect in th e  gastric mucosa is bridged over by vascular wall. Under 
high power the vascular adventitia appears to be thickened (c) in the area of the window. On the 
inner surface of the macroscopic ulcer there is some necrotic tissue under which cicatrizing granu
lation tissue (d) can be seen. The la tte r  continues w ithout any distinct border into the vascular 
adventitia. The aortic and venous p a tte rn s were similar.

We have had a to tal of 18 evaluable cases. In  7 cases the animals died in consequence of 
technical errors (peritonitis, lethal haem orrhage after we have failed to ligate m inor vessels 
when making an operature in the gastric wall, etc.)

Discussion

The experim en tal evidence ob tained  in  th e  various series c learly  show 
th a t  o f th e  vessels in troduced  in to  th e  gastric  cav ity  i t  was alw ays th e  a r te ry  
th a t  pe rfo ra ted .

One o f th e  causes of p e rfo ra tio n  is th e  h istological change w hich takes 
place in  th e  a rte ria l, b u t n o t in  th e  venous, w all. I f  such a change occurs in  th e  
venous w all, i t  is only very  sligh t. T he arteries ex h ib it grave regressive changes, 
m an ifesting  them selves p a r tly  w ith  vacuo lar degeneration  of th e  m uscle and  
p a r t ly  w ith  swelling of th e  elastic  fibres. Such a grave and  ex tensive lesion to  th e  
a r te ria l w all in itia tes  defensive a c tiv ity  in th e  organism  in th e  form  of th ro m b u s 
fo rm ation .

In  m any  a case of ru p tu re , i f  th e  vascu lar lum en is narrow , th e  organism  
a tte m p ts  to  cover the  defect w ith  a th ro m b u s and  so to  delay  for som e tim e 
le th a l haem orrhage. In  such cases th e  d is trib u tio n  of blood in  th e  in te s tin e s  will 
be sectional, due to  the  periodic bleeding. T he vascu la r in ju ry  how ever becom es 
m ore and  m ore extensive an d  finally  a le th a l haem orrhage develops.

Thus, in  addition  to  th e  a rte ria l bleeding, a decisive role is p lay ed  b y  th e  
ac tu a l p ressure prevailing in  th e  vessels. In  th e  veins an  ev en tu a l lesion o f th e  
w all causes no significant fu n c tio n a l d istu rb an ce , because in  such  cases th e  
affected  section  m ay  be p ro te c te d  ad equa te ly  b y  a th ro m b u s. This p ro tec tio n  
suffices for a vein  b u t no t for an  a rte ry , especially  n o t for th e  ao rta .

The above findings com pletely  agree w ith  d a ta  in  th e  lite ra tu re  concern ing  
gastric  haem orrhage in m an caused  b y  ulcer. O n th e  basis o f our re su lts  i t  m ay  
be s ta te d  th a t  th e  a rte ry  is less re s is tan t to  th e  digestive action  o f g a s tric  ju ice  
th a n  is th e  vein  and in our experim en ts le th a l haem orrhage alw ays occurred  
from  an  a rte ry .

This s ta te m e n t confirm s th e  clinical observations on gastric  h aem o rrh ag e. 
The au tho rs, Ivy , M arkoff, De Busscher, Boyd, Dietriech, Illingw orth  a n d  D ick,
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Cole, E lm an  etc., are, p ra c tic a lly  w ith o u t excep tio n , o f th e  opinion th a t  gastric  
haem orrhage due to  u lce r  is a rte ria l in  origin. « I t  is know n th a t  th e  h aem o rr
h a g e  is m ostly  a rte ria l»  w ro te  H etényi.

H aem orrhage o rig in a tin g  from veins has n a tu ra lly  also been described. I t  is 
how ever in frequen t a n d  usu a lly  originates from  m ajo r veins following p e n e tra 
tio n . L ethal haem orrhage  from  the  lienal vein  has been repo rted  b y  Schlikker, 
Finsterer, and from  th e  ren a l vein b y  M erkel.

Our experim ents ex p la in  w hy haem orrhage is often th e  first sy m ptom  of 
u lce r. In  the case of r a p id  arrosion the  s itu a tio n  is nam ely  very  sim ilar to  th a t  
c re a te d  in  our ex p erim en ts , w here bleeding occurred  as early  as 16 hours a fte r 
p lac in g  the vessel in to  th e  gastric  cav ity .

Our experim ents c o n tr ib u te , in ad d itio n , some d a ta  to  th e  problem  of 
g a s tr ic  digestion in  g en era l. W e could confirm  th e  findings b y  Price an d  Lee 
t h a t  only such organs or liv ing  tissues as p ro tru d e  deeply  in to  th e  gastric  cav ity  
w ill be digested. In  our ex p erim en ts  only th e  a rte rie s  in troduced  in  th e  form  of an 
a rc  in to  the  cav ity  o f  th e  stom ach were d igested , while vessels tan g en tia lly  
s titsc h e d  to  the gastric  w all showed no change w hatsoever. In  th is , as Price 
suggested , gastric m ucin  m ig h t have a role, covering the organs im p lan ted  in to  
th e  gastric  wall an d  th u s  p ro tec ting  them  from  th e  d igestive ac tion  of h y d ro 
ch lo ric  acid and pepsin .

In  the s tu d y  re p o rte d  we have endeavoured  to  exam ine th e  effect on 
vessels of gastric ju ice . T o  our know ledge, no such experim ents h av e  been 
c a rrie d  out. One ex p e rim en ts  have co n trib u ted  som e d a ta  to  th e  pathogenesis 
o f  gastric  haem orrhage, th e  a rte ria l origin of w hich could be confirm ed.

Summary

In  dog experiments the  effects on the in testinal mucosa, serosa and on hlood vessels of 
gastric  digestion have been exam ined. Functioning arteries and veins were placed into the cavity' 
o f  the  stomach. I t  was found th a t  the vessels underw ent digestion, perforated, so th a t lethal 
haem orrhage ensued, b u t th e  bleeding was always from  th e  artery  and no t from the vein.

Evidence has been ob tained  th a t the vascular wall is digested only if i t  protrudes into 
th e  cavity  of the stomach. I f  the  exposed vessel is placed tangentially' into the level of the gastric 
w all, the  gastric juice will fail to  digest it.

REFEREN CES

1. Boyd, W. : (1948) Surgical Pathology. London. — 2. Busscher, del (1947) La vasculari
sa tio n  de l’estomac ulcéreux. G astroenterologia. 72. 154. —  3. Bernard, C. : (1856) Leçons de 
physiologie experimentale appliquées à la médecine. Paris. — 4. Cole, W. M., Elman, R. : (1945) 
T extbook  of General Surgery. London. —- 5. Csillag, I., Jelűnek, H .: (1954) A sósav szövet- 
necrosist előidéző hatásának  felhasználása a lum en m egnyitása nélküli anastomosis képzésére. 
K ísérletes Orvostudomány 6. 80. — (1954) Application of the Tissue Necrosis Producing Effect 
o f Hy'drochloric Acid for F o rm ation  of Anastomoses W ithout Opening the Lumen. A cta Morph. 
4. 129. —  6. Dietrich : (1948) Allgemeine Pathologie und  P a th . Anatomie. S tu ttgart. — 7. Drag- 
stedt,I. R .and Vaughn, A. M. : (1924) Gastric ulcer studies. Arch. of. Surg. 8. 791. — 8. Elman, R.



EX PER IM EN TA L DATA TO T H E  PATHO G EN ESIS OF GASTRIC HAEM ORRHAGE 189

Cole, W . II. : (1945) T extbook of General Surgery London. — 9. Finsterer, II. : (1933) T ra item en t, 
chirurgical de 1 hémorrhagie profuse algue de l’estomac. Jour, de Chir. 42. 673. — 10. H etényi 
G.: (1954.) Fekélybetegség időszerű kérdései. Budapest. 87. —  11. Holtz, cit. A fter Price 
and Lee. — 12. Hunter, J.: 1772.) Pliylosopliical Transactions. 450. — 13. Illingworth, 
Ch. F. and Dick, B. M. : (1945) Textbook of Surgical Pathology. London. — 14. Ivy et al.: (1952) 
Peptic ulcer. — 15. Katzenstin, M. : (1908) Der Schutz des Magens gegen die Selbstverdaung 
nebst einen Vorschlag zur Behandlung des Ulcus Ventriculi. Berl. Klin. Wchschr. 45. 1749. — 
16. Licini, C. : (1913) Der Einfluss der Magensäfte auf lebende Organgewebe bei gesunden oder 
zerstörtem  Peritonealüberzug. Beitr. Klin. Chir. 82. 377. — 17. Markoff : (1950)Klinik u. T herapie 
der massiven Magendarm-Blutungen. Bern. — 18. Mathes, W. B. and Dragsteclt, L. R. : (1933). 
The digestion of living tissues by gastric and pancreatic juice. Am. Jour. Phys. 105. 39. —  19. 
Mechratra, R. M.L. s (1953) An experim ental study of the changes wich occur in ligated arteries 
and veins. Jour. P ath . B act. 65. 307. — 20. Merkel, H. : (1903) Ein Fall ehr. Magengeschwür m it 
tödlicher Blutung aus der arrodierten linken Nierenwene. W irch. Arch. 173. 204. — 21. Morton, C. 
B. : (1927) Observations on peptic ulcer. IV. Patch  transplants of jejunum  in the stom ach. 
Ann. Surg. 85. 879. —  1928. Obs. on pept. ulc. V. Findings in  experimentally produced peptic 
ulcers : ethiologic and therapeutic considerations. Ann. Surg. 88. 401. — 22. Pavy, F. W. : (1856) 
On the gastric juice as a solvent of the tissues of living animals. Guy’s Hosp. Rep. 2. 260. — 
23. Price, Ph. B. and Lee, T. F. : (1946) The gastric digestion of the living tissue. Surg. Gyn. O bst. 
83. 61. —  24. Schlikker, L. : (1899) Ein Fall von Magengeschwür m it tödlicher Blutung aus der 
V . lienalis. Innaug. Diss. Kiel. — 25. Takats, G. de cit. after Price and Lee. —  26. Teitze, A. î 
(1899) Experimentelle U ntersuchung über N etzplastik. Beitr. Kl. Chir. 25. 411.

ЭКСПЕРИМЕНТАЛЬНЫЕ ДАННЬТЕ К ПАТОГЕНЕЗУ ЖЕЛУДОЧНОГО
КРОВОТЕЧЕНИЯ

И. ЧИЛЛАГ, Р. ГЕРГЕЙ и X. Е Л Л И Н Е К

Авторы проверяли в опытах над собаками действие желудочного пищеварения на 
слизистую и серозную оболочки и исследовали действие желудочного пищеварения на 
кровеносные сосуды. Авторы проводили через полость желудка артерию и вену, сохра
нившие свои функции. Из экспериментов выяснилось, что сосуды перевариваются, 
издыравливаются и смерть наступает следствием обезкровливания, однако, смертельное 
кровотечение происходит всегда из артерии, а не из вены.

Авторы выявили, что желудочный сок переваривает сосуд только в том случае, 
если он находится в полости желудка. Если свободно расположенный кровеносный 
сосуд находится в тангенциальном положении на одном уровне с желудком и в этом 
состоянии подвергается действию желудочного сока, то он не переваривается.
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