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Briefly and in summary, tha course of the hemodynaaic changes in the
splanchnic region during severe shock can be representad as folleows:

As a resuld of the decrease in thoe cardise minute-volurie (in surgery limited
mostly to cardiogenic- or hypo=volemia), there is a relatively marked decrease
in the timc-flow volume with a significant increase in resistance (1, 56, 123).
This 1s the rcsult of the particularly strong adrenergic intervention and cancie
tivity of catecholamine in the splanchnic region in comparison with the other
vascular flow regions (L9, 60, 70, 90, 101, 107).

Evpoxic changes (64, 113), thercforz, appear relatively early in a region
low in Oy btut with a high Op consunption (13, 137). As a result, the Op absorption
can remain decreased in spite of restored flow even after transfusion (33, 125).
Otrer regions, such as the liver, are able to convert lmmediately to aerobic ncta=-
bolicm.

As a consequence of these changes, large amounts of plasma are lost (87, 21,
93, 131) as a result of the increased permcability of the capillaries (97, 106).
Under certain conditicns, a temporary pooling ¢an be observed in the upper intes-
tinal regions (78, 80). In this regards, the erythrocytes become sequestered (55,
133) since the pre-capillary sphinctors lose their tonus earlier than do the post-
capillary ones (88). Ir this manner, the loss of volume, especially plasma volume,
intensifies the hypovolemia in the sense of a postive feed-back mechanism (scheme).

Yot all of these findings have been confirmed in humans. The partially
contradictory results can be explained on the anatomical differences in the species
tested, various means of narcosis, nature, severity, and duration of the chock
model employed as wall as by factors involving methodoloegy (1, 15, 37, L., 56, 108,
122, 128, 1L2). However, basically thesa rm-chanisms should follow the same course

in laboratory animals and in humans.
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25 a résult, it is understandable why seversl authors dealing with various
forms of shock involving intestinal and liver bleéding and also chances of
survival achicved favorable results after the administration of the following
vaceo-22tive substances:

Dibennyiine (15, Sk, 67, 80, 10k, 131)

Chlorsrenazine (72, 80, 121)

Iseprotercaol (11, 79)

Prerylalanine-lysine-vasopressin (6, 7, 69, 68, 66, 95) not, however, in
the case of the employment of catecholanines (11, 70, 75, 88, 98).

In this connection, good results have also been obtained by the use of low

molecular wiizht dextrans (10, 38, L2, L3, 8L, 129, 130, 133), celior block or
denervation (17a, 10k, 165, 110) and hypothermy (87) for amelioration of the
intestinal perfusion and elimination of the state of shock.

The splanchnic region has a3 special mignificance in the event of shock when
viewed from a hemodynamic view point. In this case, it is a oaestion os to whether
these circulatory factors are implicated in the secondary changes in the tissues
which affect the entire organism and could be responsible for the more rapid
ongat of irreversibility before overall Op deficit makes survival impossible.

In this regard, the following observations are presented:

I. In the upper "intestine, thefe are significant pathologicale-anatomical
alteraticns,.

IT. Resection of the intestines in rats and dogs during hemorrhagic (80, 97,
112) snd cadotoxic shock (48, 133) leads to a significant prolongation of the
survival time. The only investigation (1L0O) that led to a contrary conclusicn hag
so many metholological errors that it does not have to be taken into consideration

during this discussion,
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IITI. An increase in the intestinal blood flow as a result of isolated
perfusion of the arteria mescnterica suporior {AMS) improves survival chances
of animalg undcrgoinz ehock (18, 86, 87, 93, 135).

Blattbery {29), however, made the asswrmption that the protective effect is

not the result of perfusion as such since the animal's own blood is not effective.

The doior blood must cume frar 3 healthy ratbit,

Tho results menticned in I, I1, and ITI, however, con enly be explaired on a
hemcdynaric basis and do not provide definite broof for tne presence of specific
intestinnl factors.

Additional aspects are provided by the following facts:

IV. Since the entire intestirnal tract reprezents a large reservoir of bacteria,

-

microcrpenisns were considered very early as an essential element in shock patho-

geresis, A3 early a3 Y9Lh, J.C. Aub (1L) in an extremely clear work explaired that,

in addiiicr 1o 1oss of solume and bacterial facteors, no other toxic components of
ory othwr kird eowdd e found to explaln the 'sheck protle:r.

Tn zhe invgstigetions of Fine (50,51} end his cewworkers {SL, 7i, 104, 110,
11T, 124, 131} {swwmarized in 53, 11L), an azttempt wse mado to steeibahe defindte
significance 1.0 endotoxin in the pathogenesis of ir-eversibie shoeks Although
these Comprenensive intestigations stimileted theorocugh resesrelh into the shoek
provlcm, it has been assumed that very Qittle sipgnificance can be atiributed to
endctesin as being an important factor for the folicwing reaseng (67, 81, 103,
136):

(1) In germefree animals, tha shock proceeds in exsctly the same manner as in
ordinary animals {1k7).

Fine had arpued thet endotoxins were present in the foode However, the same

resctions were obgerved in germ-{r2e enimzls which had wouon fed a sanl-synthetic

fcod sterilized in a dvy oven (L3).
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(2) The experiments of Fine have not teen reproducible in other laboratories
ard pre-treatment with antibiotics has turned out to he unsuccessful even in his
own hards (7, 2L, 65, 76, 86, 96).

(3) Fine himcelf has shown that incubtated aureamycin, which is practically
without c¢ffect on microorganisms, will revertheless protect against shock (7h).
Lin and Zweifach (89) assumed that antibiotics have a protective effect on the
muccus membranes of the intestines and that this effect is unrelated tc their
bacteriostatic ei'fect,

(L) Chlorzvphenicol, which is an effective antibictic for gramenegative
microorganizns, has no protective effect (7L, 89). |

(5) Mice, that have been made 10 times more sensitive to endotoxin, cannot
te killed bv the injecticn of blood of dogs irreversibly shocked with endotaxin
(132).

(6) A hypotensive peptide has been detected in the cecum of germ-free rats
(59). The smount of this substarce decreases markedly upon the introduction of
microorganisms (1L43). Certain bacteria, therefore, could exert a protective
function (12, Ll).

V. In the case of mechanical ileus, in addition to the loss of volume,

bacteris or their products have also been implicated as responsible for the toxic
properties of the peritoneal exudates and the intestinal contents (9, 7, 30).
Azmurdsen (8) also observed in germ-free rats a protein originating fram the
intestinal wall which increased toxicity. It was not hemoglobin or one of its
derivatives. The results allow a comparison with the conditions during irreversi-
ble sheek and indicate a possible participation of the intestinal wall,

Because the intestines and liver are dependent on each other anatemically and
functionally, it seemed advisable to consider the latter also in our observations
(5).

Vi. BElockage of the reticulo-endothelial system (RES) increases the sensi-

tivity to shock (1L5). During shock, the ability of the RES to eliminate endo-




toxin from the blood is decreased (115, 1lili). Also, its ability to eliminste
bacteria (50) and colloid particles (23, 1L6) is diminished. This impairment

0f the so=called granulopectic activity is considered by many suthors to be a
signiticant factor in shock pethogenesis (3, 27, 53, 1h7)s In that regards,

one must also consider substanccs which block the RES to be hepato-toxice

Adirinistration of citrated blood increases the limited detoxifying function
of tke RES (1C9) and it was shown earlier thai citrute in vitio influences the
activity of leucocytes (2).

In addition, vasocactive substances such as histamines, serotonin, and
bradykinin, depending on dosage, restrict the function of the RES (27).

Furthermore, there is the quesiicn whether the lsrge quantity of denatured
proteins and cell aggregates in transfused blcod can restrict the blood supply
of the liver by increasing viscosity and in this manner restrict its function
(1l1)e.

Blattberg and Levy have assumed that in the course of severe shock, a RES
depressor substance (RES-DS) is produced in the gastrointestinal tract and enters
tro system via tho portal vein (22, 25). This material is formed during AMS
shock (arteris mesentericum superior occlusion) irn the rat and in the dog (2L,
25) as well as during hemorrhagic shock in the dog (21-23). The RES-DS can be
trancmitted vie various carriers (blood, plasma, plasma-dialysate) from rat to
rat and from rat to dog. On the basis of chromatographic separations and puri-
fications, it appears to a small molecule. Its mechanism of action does not
involve blockage of the RES (26).

levy ard Blattberg and co-workers (9, 28, 18, 20, 85) have found that in
the postetransfusion phase after hemorrhagic shock in the dog, the immune system

Yecancs involved., This appears to ultimately correlated with damage to the
RES function,




Various cuthors have assumed that during severe shock, there is no formation
of enterotoxins tut that the liver loses its ability to inactivate metabolites
which are normally present (15, hkl, 80, 113). ‘

Blattterg (23) and Lillebei (86) have demonstrzted that perfusion of the
liver does not have ary effect. Cn the other hand, chlorpromazine and dibenzylin
impreove chances of survival only as long as the liver is present (15, 80, 86, 121).

Vile Bounbus and co-wecrkers (33) (summarized in 62) after extensive examina=-
ticns belicve that the metsbolism of the mucous membranes of the intestires and
the production of protective mucin are affected before pathological-anatamical
alterations can be observed and before other regions shcow similar changes (35,

34, 31, 36). Thesc investigators were able to demonstraie that purification of
isolatcd coils of the intestine or prophylactic administrstion of trasylol inhi-
bited the typical symptoms of hemorrhagic necrosis from appearing during irreversible
shock in the dog and the rat (3L, 32). They assumed that trypsin and chymotrypsin
have a special significance but pointed out there is much less trypsin present in
the humen intestine, The prophylactic ligature of the poncreatic ducts also has

2 proteciive effect on the intestines and prolongs survival time. Thercfore, it

is possitle that toxic products of the intestinal constituents pass through the
previously demaged mucous membranes (see E.E. Smith, Surg. Gynec. Obstet, 125: LS
(1967))- |

YI1I. Bur®i and Allgower (39, LO) found a toxic substance in the intestinal
walls of burned snimals aid1in animals with hemorrhagic shocke This factor is
active cgainst mice which are refractive to endotoxin. They assumed that it was
formed cduring the hypoxic phazse in the intestinal wall.

The results mentioned in V - VIYI do not present absolute evidence for the

formation of toxic substances in the intestinal tract or for a decreased function
of detoxilication of the liver. There are many gaps - severe controls, too small

amocnts of experimental material, missing statistical evaluations, confimation
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in other animals by other suthors, and lack of data for humans. ‘cverth:less,
they certainly deserve our full attention.

For purposes of studying intestinsl factors during irreversible chock, many
investigators in recent years have empleyved the so-called AMS shock model:

In rats (5,7, L1, 69, 121)

In dogs (76, 77, 96, 105, 131)

In rabbits (15, 24, 67, 81, 62, ¢1, 9L, 1CS, 116, 119, 127, 138)

TLBLE T
Survival tires, Rabbits
Total Ligature of the
AMS
n =10
9+3nhr

Several experiments on ansesthctized (peniobarbital) rabbits; dorsal, retro-
peritoncal access, ligature with 000 sillk.

TABLE 2
Survivsl times, rabbits
I standard AMS occlusions
+ opening
n =10
1% hr (10 min to 3 hr

cee table l. The survival time after ligature and reopening of the AMS
closure is shorter than in the case of total ligature,

Simple ligature leads tc death with &1l of tre species within a fecw hours
(table 1). Vhy? If the AMS iz clesed off fer a few hours and aftervwards the
closure is released, death sccurs esrlier than without this procedure {Tadle 2),
This situation corresponds closely to the hcicdynanmic conditions during severe
shocke The significance of the loss of volume in this case can be:ssen in

Table 3.
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Homatoerit, Rabbits
L stardard A¥S occlusions
+ opening

initial: 39,0 (n = 18)
L hr: L7.5 (n = 18)

LS min: S50 (n = 7)
90 min: S56.5 (n = 5)

orening

There were prect loszes of plasma during the occlusion phase, This bacame even
vorze after the reopening. The animals lost about 50 % of their plasma volume
with 1 = 2 hours afier reopening.

Plssma volume loss in percent = 1 = Hiety x Petp , v~ 1C0
Het2 x Pcta

Pet = plasmacrit
Severzl investigators have made a great effort to explain the reasons for
this phencmencn. The various substances listed in Table L have a possible
casual significance in the rapid destruction of circulation during hemorrhagic
and ANXS shocke.

It is quite likely that the interstitial fluids are likewise reduced. This
c¢xplains the significance of the loss of volume.

In order to prove the some or several of the substances mentioned in Table L
play on imporiant role in eliciting irreversible changes during shock, the
following criteria were necessary in my opinions

1) Isolaticn and identification of the toxic substance iﬁ the portal
vein and in the peripheral bloode. If the latter is not possible, one should
at least be sbtle to show the destructive effect of the toxic substance in the
liver or in the RES.

(2) Determination of the area of formation of the toxin and explanation of
its mecranism of sction.

(3) Proof that the toxic substance is effective and attributes significantly

t0 death in the case of proven normovolemia,



TABLY )l

Pessible Enicrotexins

Substance hutror

Refercnec Tcor opablished
VEM-VDY Shasrr (134%) 108
Ferritin Fsez {(1) 1561
Visedepresser substance Yerchey {55) 154
Vascdepressor subsiance Sellurt (126) 1085
Voradrenalin inhibivor Pooz (1%5) 1043
Hypotencive n-ptide Gordon (59) 1485
Vasocctive polypeotide Kobold (82) 19453
Vascactive substsnce Peters {111) 1564
Vasotoxic substance Selkurt (127) 1469
Dilator + Constricters Rothie (120) 198)
Caicechrolanine Kotold ¢52) 19463
S-hydroxytryptamine Baez (15) 1961
Serotonin Janor'f (7&) 1941
Serotonin ¥obold (81) 1942
Seroionin ¥obold (€2} 1003
Kistzmine ¥obold (32) 1963
Trypzin Bouncus {33 196l
Chymotrypsin Bounous (33) 196l
Kalligrein Kcbold (81) 1962
Cathepsin Janoff (17 1662
Cathersin-like acid proteinase Reich {116) 1965
|- Acid chosphatase Janoff (77) 1962
teta-glucuronidase Janef? (77) 1662
DNhace Janceff (77) 1962
PXtas Janoff {(77) 1962
Femcgzlobin degradation preducts Nemir (107) 1959
potassium Mavor (9L) 1964
Endctoxin Fine (5¢) 16¢¢
Exotoxin Audb () 1952
Intestinal ¥Wall factor Burri (39) 1965
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(L) Trancleratility of the toxic princinle to Snolner animal, for examole,
by inj:ction, iransfusion, or ty crossed (sysiemic) circulation,
2 thoce canes, tne shocked animul does nol have to die since a healthy

coardon ean erentuslly conbat the tonin successlfully. t appoars, trerefore,

poscitle Lhat 4he sunstinces in quesiion nave been exanined several times in
animals underpoins roeversible shecke They can glso be tested afier liver
daaz;e wrodueed by RT3 blockage for example. In this rezards, one must consider
v.av gt likely the vasomobor conirol has to te also influenced if a vasoactive
subsiance should lead to the collapse of the circulatory system.
Tius far, no investigator has been cble to fulfill all of these criteria.

it} 1. Of the substances mentiored in Table L, it is most likely that the
vasoactive ones ara the one which are the toxins. The effect is probsbly due
Yo a mixturce of vasoconstrictive as well as vasodilatative substances. At present,
there is net evidence available (for serotonin, sce (118)).

ad 2. The fact that such substances are present in the blood of the portal
vein is uncontestsble, On the other hand, there is still the question as to

-

whether they are derived from the intestinal wall or intestinal contents. Also
ihnere is still the question as to which of kinds of cells they originate from
{seec tables 5 and 6).

ad 3. An extremely small number ef irvestigators have consicered the sig=-

2]

mificance of the volume factor. From the plasma volume and hematocrit determinae
tions:corried out by various authors (L1, LL, 93, 121, 131), it is assumed that
in the intestinsl tract, the whole plasma volwne can disappear into the wall or
into the lumen. Only strict volumetriec controls can be used as proof for mechan-

isma other than the 1oss of plasma. It is possible to conceive that ultimately

toxins that happen to be present inteasify the loss of plasma.
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ad L. The transportation of a toxic prirciple during hemorrhagic shock

has been demonstrated in rabbits (103, 124,) and in dogs (115, 12L).
Janoff (76) ucs able to detect a toxin in the blood of the portal voin

of raboit undergoing AMS shock Wt not in the plasma.

Portal vein blood, rabbit
L hours of AMS ccclusion + opening
ns=7 controls = 2

mortality/ n nice
Ocel. controls
14/61 2/18

The blood of the portal vein was removed with 2 sterile syrinzed imndediately
after opening tho ANMS occlusion and injected inte mice intraperitoneally in
cuantities of 10 € of the KG weight. V%t were not able to demonsirate more

toxicity in the blood of the portal vein of the experimental animals as come
pared to the contrel animals,

Carotis blood, rabbits
L hours AMS ocelusion + opening

n=k controls n= L

Vortality/ n mice

occlusion control
Vormzl mice 1/17 2/25
RES mice , 0/25 1/36

For procedure, see table 5. Toxicity of the peripheral bleod could not be
detected after injection into RES blocked mice. It is possible that the
toxins are so unstable that they lose their activity very ouickly. Technics
and the time when the blood was taken could explain the differences between
these and the results published in the literature.

Tice (138) after AMS shock found a toxic factor in the ductus thoracicus 1lymph
of the dog. The injection of such lymph into rabbits whose RES had been blockad
by means of thorotrast, led to death of the animals. The circulation of the

lymph has certainly not been given sufficient consideration in the study of

ah Ock-




CONCLUSIONS
ne conszaucnce of the hemedymanic disirubinces in each massive decrease in
the eardine tims-volume are especislly covere in the splanchnic repion a5 cone
parec to thz other vascular flow regisns even after traasiusion. also, they
apoear ciriier. The loss of volume in the intestinal tract is especially large
duc Yo anoxie domczes. Howaver, these circulatery slterations alena cannot be
iv2d Lo campistely explain tho appearance of irreversidbility; suitcdle validations

ore nobt sveiiavle at this tire,

Scrhenatic sz:~1ary of the rcﬁcdym.:nc changes in the splanchic changes
in shocke The importance of the loss of volume becaecs evident.

cardiogen hypovolenia central

N L

cardiac mintte volume™ < —

e v

resistance +++

N
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adrenergic innervation +++
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0p requirement 4t disturbed 0y absorption

- L |
h' ami
> jpcx 183 +++ /k
pOOIing

1
!
]
1
I
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4
capillary permeability

M4
-~

plasna outlet ST T T
Scheme: Positive feed~back mechanism.
It is very likely that basoactive substsnces from the intestinal tract
travel to the liver via the blood of the portzl vein whereby the liver and

the RES particularly are injured by the vasotoxin or other noxious substances
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during detoxification and phagocytosis. This would explain the ¢ffect on the

whole organism that is observed.
N

1 . . . . . N
The bacterial factor, especially endovoxin, if at 8ll.will play a signi=
cantly smaller role in hyvovalemic shoek than has been &ssumced

This do3s not mean, however, that tacterial factors are not essential in

saptic shockl It shculd also be mentiorned that many authors have emplojyed

endotoxin in the laboratory to simulate shoc%. This shoild not be interpreted

as meaning that endotoxin plays a major role in the initiation of irreversible

shock,.

In our experiments, we could not demonstrave & specific toxicity for
homogenates preparcd fram the intestinal walls of rabbits in AMS shock.
The material was injected into both normal and RES-blocked mice (Tables 7-10).
TARLE 7

Intestinal wall honopenate
+ AB
6 hours = AMS lifature
rabhits n = 8
injecied into mice
mortality: 0 % (n = 85)

mortality of mice after i.p injection of fresh emall in*estinal wall
horcgenate with and without the addition of tetracycline (1 mg/2ml).
Amount of homogenate injected was 10 & of the Kg weight.

TAPLE 8

Intestinal wall henogenate, sterile
€ heurs AMS lipature
rabdits: n = 8, centrols n = 9
injected irto mice
mortality: 26 2 (n = 100)
controls: 21 % (n = 130)

Yortality in mice after l.». injection of a 10 % suspension of small and

larpe intestinal wall hamogenate after lycphilization and sterilization

with ethylens chloride. Technic in (39, LO),
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Intestinal all horogenate,
sterile :
L hours A¥S occlusion + oponing
rabrits n = & conilroiz ne 1
injected into nmic:
aortality: 7L < (n = 137)
coatrols: L1 % (n = 300)

¥ortality in mice after injection o7 a 10 € suszeasion of the sqall and large
inteotinz) wulls (steriiized according o %ae procedure descriced in Table 8).
The dnercase in mortality is not sipaificant cince there were larpe deviations in
both groups (in soze ceries of exserimeatal aairals there was ro nortality while
in scme of the control groups, there was a high mortality).

CCUSEQUENCES FOR TEs PRACTICE

~
Th

e rosults mentioned above also have significonco in practical surpery

(73, 83), that 13, firstly, in the treatment of acute (embolies) (58), thrazobotic
(L} ard zrteriesclerotic (20, LS, 46) (sngina abdaminzlis) compressions of the
AS. In addition, there is no reason to doubb that intestinal necroses uithout
deiiciable pathologicai-anatanical alterations of the vessels aloo occur in tumors
(372, 9, 102) as woll a3 in shoek (71, 92, 93). On occasion in certain cases,
there is a conmection with digzitalis intoxication (1la). YMesenteric infractions
cccur in 2 % of all ileus cases (L7) or in 0.2 § of all surgical cazes ($3).

Even today, the mortality cpprosches 90 § (L7, 93, 139). A procedure for treating
intestinal zangreaz with the most success has not yet teen elucidated. ther

an immedicte surgical restoration (61) of the circulation with actual closure of
the 2¥S resprecents the best therapy in all cases is still much doubted (52)
cince, ofter ogening an acute A¥S occlusion, a circulation collapse is practically
wnuveidable.  aApparently, massive infusion therapy is effective only ia a very

few cuseas. The extent of the dimimution of the blood flow and the durztion of

tle disturbarco sppesr to be important factors. These factcers sre very difficult

to evaluate. It is therefore necessary in case of mesenteric infarctions to
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consicer treatment by isolatcd perfusion of the ANS rugion (9L), the performence
of a splanchnic bleckade (52, 10L) and/or the use of chlorproncsirn, ditenzylin,
and hypertonic solutiens of lou-molceular-urisht doxtrans {zee toble 18). Tt

is sure that in 211 cases, large ancunts (2.2 liter: or more) of rlauma and

doxtran should Yo administered. A Tur oo the uwse ¢of vascdciive subslances are
concerncd, such &s sciépressin, with regards to humans, there is not encuzh

infornation wvailable (66). In a cuse of a simple intestinal necrosic, only a
surgical intervention (resection plus eventual vascular operstion) has any
chence of success.

TARLE 10

-

Incerplete series of tests for determining whethor various techriques for
rcfining intestinal wall homogenates exert an influence on their toxicity ufter
injeetion into mice. Three rabbits were cubmiticd to 2 L hour 28 occlusion and
their intestines were trested in vericus ways afier the reopening of the occlu-
cion. The intestines of two healthy, cortrol animals were treated in the same

manner. From these experiments, no cenclusions carn be drawn concernirg the
influence of time and temperature,

Ceclusion Control
Treatment NUmOET Gy MoriIity zuter ol Fortality

mice A mice p
Im~cdizte injoction 30 o] 30 0
It houre ¢eer frozen - - 10 0
IJ hol:.’l a2t )40: 10 O - -
1 hour =t 180C 20 ) ic 0
2 hours ot 37<C - - 1C 0
L hours st 37°C - - 10 0
Total intastine Lk heurs,
37%C, lyophilized at
orice and sterilized 10 0 - -
&fter 20 min, lyophilized
and sterililized 10 o] -— -
After €2 min, lyophilized
and sterilized 10 0 - -
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sedroca

! ne splenchnic rezica has an essentisl siznificance in cevere shock as

the cffects of homodymoxmic disinrbanees sppesr -.—é::*y carly and are very pro-
aocuncede “he dinmer of irreversitle 4dxmszts is especislly rreat (cire. vitiosus)
elcre Lhey con b detested in other wosoulir reniens.e s lecds to larpe loszes
6l pluiad an o mezllt of anexic alterstions 1in tre intestinal trsst. TL iz wery
Likely that vasocensizietive o3 well as vascdilatory sulsisaces travel frem the
intensini) contents or from the frtezcinal w01l into tre portal vein and dacare
toe 1livere They may be 2150 reosponsitlo fer the o..sirment of the funciicns of
the meticuleundothelial syster. This éorcs not spocar to te the result of endow
Toxinz. armans the nuaviraugs substonces that have been conzidered ac possible
inteztinal tonins, non have beern izolated or identificd as a causative apent.
Thelr “fmifjconee in humon shock 13 still not clear,

Tre homedymanic alteratiocns in the splanchrnic region, as they cceur in
irreversidble check, are copable of ooing repraduced in the arteria rmesenterica
curcrior (A4S) chock nedel. The infermation chblained froom ¢his model has
practical celinical significonce in the treatrernt of mescnteric bleed flou dis-
rdances, estecislly in mecenteric infaretions, in which caze it is considered
258 In hunans, at least two ortériec must Laive inferior blood flew before
clinfeal crmntcns appear. These aspects are protebly more frequent than generally
sczuncde  Intesiinal gangrere without any detcctable organic recroses in the AMS
region €in 3iso occwr in huranse It is cuestionable whether an immediste vascular
curgical restoration of the intestinal blood flcu in cases of actial occlusiorn is
e best theripy except when there is a clear necrosis. Isolated perfusion of
the XS Tegion, administration of chlarprcassir, dibenzylin, octopressin, ard
lcw=rmolccular-voight doxtrans, coliacal blockade, have to be considored. <itre
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rnost impertuant treatment, hewover, is sulsicient replacement of plawma o

S YES

Several

liters of plasma may be necessary.
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