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PERIOD COVERED: 1 October 1976 to 30 September 1977

PROGRESS REPORT
Methylprednisolone Protects Against Bile Acid Induced
Acute GCastric Mucosal Ulcerogenesis.

: Although prophylactic
systemie steroild administration has been reported to protect

the gastric mucosa from acute ulceration under certain
experimental conditions, the mechanisms of action involved

are unclear. The present study investigated this phenomenon
further in a proven model employing topical acid, topical

bile acids in physiologic concentrations, and concomitant
gastric mucosal ischemia (Gastroent. 68:699, 1975). Using
vascularized, chambered ex-vivo wedges of proximal canine
gastric wall, groups of animals (n=5-7ea.) were studied during

} sequential 30 minute periods with the mucosa directly visualized.
Group A= topical acid test solution alone (ATS=160mM HCl) during
(1), (2), (3). Group B= (1) ATS, (2) ATS, (3) ATS+vasopressin
(VP=0.01U/Kg=-min delivered via the splenic artery). Group C=
(1) ATS, (2) ATSHImM Na Taurocholate (TC), (3) ATS+TC+VP.

Group D= (1) ATS, (2) ATS+TC 30 minutes following a bolus IV
injection of methylprednisolone, 30mgm/Kg (5), (3) ATS+TC+VP+S.
Parameters evaluated= (1) net H+ €lux, (2) aminopyrine clearance
(AC), a measure of mucosal blood flow, (3) the degree of mucosal
damage induced, the lesion index (LI), graded 0-5 by an indepen-
dent observer., In non-ischemic mucosa, TC significantly increased
L+ and AC, & effected no further change. No lesions were
observed. During period 3 (+5EM/30min):




L& 2 —

NS ATV ATSHTCHVP ATSHTCHVP S
" ‘ ! % *
L H k) ~109+34 ~6H4460 -439+49 -517+83
AC(ml/min)  1.69%0,16% 0.91%0.19 1.19%0.22 2.43%0.26"%
LI(0=-5) 0.33%0.337%  1.33%0.36%  4.57%0.20*  2.20%0.49%

v e

ig, diff. vs. ATS+VP; +8ig. diff. wvs. APTS+TC+VP

» dospite H+ "back-diffusion" comparable to ATS+TC+VP,
thylprednisolone significantly protects against acute
lesion formation by enhancing mucosal blood flow, a consequence
of its alpha-antagonist-like properties

{2) TIni !Ur nce of le on, Bile Acid Induced Acute Gastric
Mucosal Ulc ("u«;«-nn',x &y The combination of tn;»] cal acid,
topical ‘\1 le acid, and concomitant gastric mucosal ischemia
1s acutely ulcerogenic (Gastroent. 68:699, 1975). Further,

at constant [H+], the maagnitude of mucosal damage is directly

correlated (r 0.902) with increasing {_bi}u m'id] Surgery 80:

98, 1976). The present study examined the influence of
differing 1"+] at constant Lln le ac 1(1] on the same parameter.
Methiods Using vascuiarized chapbarsd “'-_"‘”r\ v'n"r”” of

proximal canine gastric wall, groups r)f animals (n=5-7ea.)

were studied during 3 seauential 30 minute periods. Group A=

(1) topical "neutral" test solution (160mM NaCl=NTS, pH 5.4+0.4),
(2) NTS+1mM Na taurocholate (TC), (3) NTS+1TC+vasopressin (VP,
0.01U/Ka-min delivered via the splenic artery). Group B=

(1) topical 100mM HC1-60mM NaCl "acid" test solution (100 ATS,
PH 1.240.1), (2} 100 ATSHETC, (3} 100 ATS+IPCH+VP. Group C=

(1) topical leOmM HCI (160 ATS, pH 0.9+0.1}), (2} 160 ATS+ITC,

(3) 160 ATS+1TC+VP. Indices evaluated= (1) net H+ flux ( H+),
(2) aminopyrine clearance (AC), a measure of mucosal blood flow,
(3) potential difference (PD), (4) net TC flux ( TC), and (5)
lesion index (LI), graded 0-5 by an independent observer using

photographs. Results= In non-ischemic mucosa exposed to TC,

AC was significantly increased, al+ ("hack diffusion") increased
as a linear function of [m] (r=-0.772), and no lesions were
observed, During VP administration (+SEM/30min):

hAJ’I'(OU' lugﬁjyljlgiyy l&QﬁTS*LIC*VP

OHbE (palber) t364 281 —;?'1"0‘11* —4!‘)»4‘)*"'
AC (ml /min) ~——— I.l&o();‘.z7 1.1940,22
ATC (pM) ~0.640.6° ~5%1 -4¥1"

L1(0=5) 0.2%0,1* 2.2%0,3* 4.6+0.2"

*big. diff. vs, NTS+VP+TC; +8ig. diff. va. 1OOATS+TC+VP




hus, at constant ['!‘('] ¢ (LA (“back diffusion®*) iIncreased
S a Linear - funceioh of [H#] (r=0.903); (2) as a consequence,
lesion formation was also a 1inear function of }H) (r=0.952) ;
(3) mucosal absorption of TC was enhanced at low pH but bore
no relation to the degree of mucosal damage induced.

(3) Influence of Intravenous Metiamide on the “Alkaline Tide".
The H-, antagonist, metiamide,

- has been shown to inhibit
sianificantly gastric acid production, both in-vivo and in-
vitro, in response to a variety of exogenous stimulants. One
recent study, however, using in-vitro amphibian mucosa, suggests
that, while metiamide inhibits I+ secretion, mucosal metabolism,
as 1indexed by total CO; production, proceeds at a rate comparable
with non-inhibited tissue (Surg Forum 27:384, 1976). The
present study was designed to reassess this finding in-vivo

by measuring the "alkaline tide" during metiamide induced
inhibition of histaminestimulated gastric acid production.

Using vascularized chambered ex-vivo wedges of proximal canine
gastric wall, 8 dogs were studied during 9 sequential 15

minute periods. During period 1-3, the mucosa of each was
exposed to a topical acid test solution alone (ATS=100mM HC1,
60mM NaCl, 4G PEG, 5uCi 4C-M‘.(‘,); during periods 4-6, to

topical ATS during concomitant intravenous infusion of histamine
base (H), lug/Kg-min, and during periods 7-9, to ATS+H during
intravenous infusion of metiamide (M) lopng/Kg-min. During
each period the following parameters of mucosal function were
evaluated: (1) net H+ flux, (2) the aminopyrine clearance, (AC),
a measure of mucosal blood flow, and (3) systemic arterial and
splenic venous pH, P02, PCO2, Hct, and Hbg. Base deficit and
HCO3~™ were determined using the Siggard-Anderson nomogram.
Bicarbonate production was assessed by:

([nco37],, - [Hcoy™] ) % Acml/min)

The pertinent results (+5EM/15min):

Allt (uEq/15min) AC(ml/min) HCO,~ DUTPUT (uM/15min)
Control -41+416 0.96+0.11 1943
Histamine £294%42 1.61%0.15 80416
flistamine 16427 0.9140.08 3945

+ Metiamide

These data indicate that, under the conditions of the present
experiment, in addition to affecting significant inhibition of
histamine stimulated H+ secretion, metiamide predvces a
concomitant reduction in venous "alkaline tide’ agesting
that its locus of action is proximal to the enerLy; consuming,
HCO3™ producing step in active H+ secretion,




(4) Influence of Histamine Tnduced I+ Secretion on Acute
Gastric Mucosal Ulcerogenesis It has been demonstrated in-
vitro that burimamide-inhibit.d amphibian gastric mucosa is
less resistant to bile salt induced damage, as judged by
electrical indicies
(Gastroent

. than is spontaneously sccreting mucosa
» 11:760, 1976). The present study used ex-vivo
vascularized chambered wedqges of proximal canine mucosa to
examine the converse: the potential protective effect of
active H+ secretion induced by histamine on acute mucosal
ulcerogenesis caused by the topical application of sodium
taurocholate (TC) in acid solution and concomitant pharmaco-
logic 1s8chemia. + Methods= Groups of dogs (n=5-6ea.) were
studied during 3 consecutive 20 minute periods. Group A=
topical acid test solution (ATS) during periocds (1), (2), (3).
Group B= (1) ATS, (2} ATS, (3) ATS+vasopressin (VP), 0.01U/Kg-
min delivered via the splenic artery (which supplies the wedge).
Group C (1) ATS, (2} ATSttopical 1Imit TC, (3) ATS+TC+VUP.

Group D= ATS+histamine (H), luCm/Kg-min IV, (2) ATS+H+TC, (3)
ATS+H+TC+VP. Parameters evaluated during each period=net flux,
aminopyrine clearance (AC), a measure of mucosal blood flow,
and lesion index (LI), graded 0-5 by an independent observer
using photographs. Results= In the absence of VP, TC signifi-
cantly increased net H+ loss and AC relative to ATS; H resulted
in significant H+ gain and further increased AC relative to
ATS+TC: no lesions weire noted under any circumstance. The

results observed during period 3 (_‘:_Sf)M/30min):

- ATSHVE o AL SRR s s s A
‘r1) s * A5¢ Ny lhad
A+ (uEq) ~109+43 -108+460 = ~359+66 =057
AC{ml/min) 1.57%0.28 0.70+0.16 1.10+0.09 1.3740.43
LI(0-5) 0* 0.08+0.08 2.20+40.26 1.6040.51

*Sig. diff. vs. ATSH+IC+UP

Thus, the combination of topical bile acid in acid solution
and relative mucosal ischemia (compared to ATS+TC, where
AC=3.36+0.69ml /min) is acutely ulcerogenic. Concomitant
histamine infusion neither protects nor augments lesion
formation under these experimental conditions.

5) Influence of Topical Prostaglandin Ez on Acute Gastric
Mucosal Ulcerogencesis.  Due to the difficulty in obtaining
adequate supplies of vasopressin, to date, only control data
has been obtained in this particular study, using small doses
of intraarterial vasopressin to induce acute mucosal lesion
formation. The study is continuing.




{6) Patient Study. The cooperative study with the Burn Unit

he Brooke Army Hospital continues. Total bile acid content
and concentration in the gastric aspirate of severely burned
patients is being analyzed and correlated with the gastroscopic
appearance of the mucosa on successive post-burn days.
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