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We reported the protective effects. of Frey and Werlé's in-/1172%
hibitor, a polypeptide of parotid origin, .concerning the gastric
ulcerations from reserpine-l[lj and from phenylbutazone [2] in
the rat. We have studied whether Kunitz and Northropls inhibi-
tor, a polypeptide of pancreatic origin, possesses the same prop-
erties and have extended this study to other ulcerogenic proce-
dures: pyloric ligation by the Shay techniqﬁe [3], and restraint
according to Bonfils and Lambling [4]. This enzymatic inhibitor
is simultaneously an antitrypsin, an anti-chymotrypsin and an
anit-plasmin or anti-fibrino-lysin.

Technique - Kunitz inhibitor is administered on 3 consecu-
tive days by the intraperitonéél route at a dose of 25,000 %o
50,000 U/kg in rats of the Wistar breed.. The last injection is
given in the half hour following the ulcerogenic action except
for restraint whére it is given immediately before.

The details of these diffevent experimental protocols are
given in the cited references.

A histological study of the stomach by systematic serial
sections was performed on several animals of each lot, in a man-
ner so as to ensure the reality of the apparently complete pro-
tection.seen on macroscopic examination, and to define the chara-
cteristics of the lesions occurring with the enzymatic inhibitor
in case of only partial or non-existent protection.

RESﬁlﬁs. RESERPINE.- " In a lot of 15 male rats with anti-
enzyme, no gastric lesions were detected in 10 animals, in the
other 5 the lesions were less numerous, less extensive than in /1173
our control series, and the mﬁcosa even when there were ulcera-
tions and ulcers - -present, did not have the shrunken appearance
which is often seen after resperine in these doses. In:contrast
in 12 females given Kunitz inhibitor, no diffeverice was detected
in the incidence of lesions from the controls, outside of less

mucosal congestion.
*Numbers in margins indicate foreign pagination. 1




PHENYLBUTAZONE - In 47 rats given Kunitz inhibitor, among

37 males there were no gastric lesions in 10 cases, and the le-

sions were less extensive and less numerous in the other 25

cases than among the controls,

. difference be detected.

ITn only two instances could no

Tn 10, females, who are usually more sensgitive than males

to the_effects of phenylbutazone, an absence .of lesions was
observed only one time, but in 8 females the incidence of les-

ions was c¢learly less common than in controls of the same seX.
These results are in favor of a protective effect of the Kunitz
inhibitor in respect to gastric lesiens from phenylbutazone,

They demonstrate furthermore that the procedure emplcyed pro-
vokes significant gastric lesions in the T7 control rats (26

"males and 51 females).

This protection ls comparable to that

exerted by the Frey inhibitor as the table shows, in which the
averages of the large ulcerations (more than 3 mm in diameter)

and of the small ulcerations (from 1 to 3 mm in diameter) are
compared for 3 lots of male rats: that of the controls sub-

jected cnly to phenylbutazone and those of the
1y treated with the Frey inhibitor or with the
The anti~enzyme divides the incidence of large
- g Ffacbor of 8§ to 12 and that of the small ones

animals previous-
Kunitz inhibitor,
ulcerations by

by 3 to 4.

TECHNIQUE NUMBER QF MALE AVERAGE LARGE JAVERAGE SMALL
RATS IN THE SERTES ULCERATTONS ULCERATIONS

. FER ANIMAL PER ANIMAL
Phenylbutazone 125 ’
mg/kg intraperiton- 22 2.5 8.1
eally
Phenylbutagone and )
Prey inhibitor 2L 0.3 2.5
Phenylbutagzgone and ) )
Kunitz inhibitor 37 0.2 1.7




SHAY ULCER -~ Comparison of a sevies of 22 controls with that
of 20 rats (14 females and 6 males) treated with the Kunitz in-
hibitor before pyloric ligation did not show any detectable dif-
ference which could be attribﬁted to the anti-enzyme.

RESTRAINT ULCER - In a series of 13 controls and 21 rats
(with no sex distinctign) submitted to enzyme inhibitor, no dif-
ference could be found.

DISCUSSION - The Kunitz inhibitor like the Frey inhibitor /1174
more or less completely protects the rat's stomach against the
effects of phenylbutazone or of weserpine. The females which
are more sensitive than the males\to these pharmacodynamic agents
in our experimental‘series, are also less well protected especi-

ally in regard to reserpine.

When the protection is incompléete or absent, no histological
criterion allows us to surmise that the mechanism of the lesions
differs between the control series and the series treated with
the anti-enzyme. The necrotic ulcerations have The same appear-
ance only their number and extensiveness differ: with reserpine
for example, there were true ulcers of the gastric glandular
epitheliﬁm and of the pavement epithelium of the rumen.

Whether of parotid or pancreatic origin, the anti-enzyme
protects in a similar manner in regard to phenylbutazone even
though not avoiding lesions in all the animals, it appears less
actiye than the Frey inhibitor in regard to reserpine wespecially
among females.

The ﬁlééfs from restraint or from pyloric ligation imply
a different ulcerogenic procéss*from that of the ulcers from
pharﬁacodynamic agents: . the apparently total. lack of effect in
their case allows .suspiclon that the Inhibition is established
by the lack of gastric peripheral action from substances such
as phénylbutazone.



The. respeétive roles. of the anti-trypsin effect and the
anti-fibrinolytiec effect of these anti-enzymes in the preven-
tion of leslons can be measured by comparison with the effects
of =~ aminoecaproic acid which is particularly anti-~fibrinolytic
and which protects, as we haﬂe'obseryed £51, only very poorly
the rat's stomach against phénylbutazoné and not at all against
regerpine.

The described effect of the Frey and. Kunitz inhibitors is
thus due perhaps to their anti-trypsin gualiities but without doubt
. very little to their anti-fibronolytic properties.

CONCLUSION. The Xunitz enzymatic inhibitor exerts on the
rat & protective action in regard to gastric lesions from pheny -
lbutazone or from reserpine, but it protects less completely
against. the latter.than does Frey inhibltor., It does not change
the development of  Shay ulcers and stress ulcers from restraint.
Its anti~trypsin power seems especially likely to take part in
the éiplanation of the experimental results.
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