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INFLUENCE OF AMBIENT TEMPERATURE ON EHE FRODUCTION OF
RESTRATNT ULCERS IN THE RAT

%%
I.. Buchel and D. Gallaire , presented by Jeanne Levy

Moe In a.preyious work-I'1] we fixed the experimental condi- /LELT##
tions in wﬁiyﬁ it 1is possible,” by wusing the immobilizing procedu-
re recommendediby Rossi, Bonfils et-al [2], to obtain in the
white rat, previously subjected to a 24 hour fast, a high per-
centage of expérimental ulcers withza short period of resﬁfaint
not surpassing two and a half hoﬁrs. During these experiments,
which regul&rly‘prodﬁce 82 o 85% ulcerous lesions among the
animals, the rats are maintained at an ambient temperature of

22 + 1°C. Hewévér, in summer, during periods of high heat, with-
out climatization, when the environmental temperature exceeds
22°, some appareﬁtly ahérrant serieg include only a very low-
frequepcy of ulcers, These observations hawe Justified, during
the study of proteective substances [3,4], the use of experimen-
tal control animals thé same day. They have also led us to exam~
ine, in a systematic manner, the influence of ambient tempera-
ture on the production of restraint ulcers in the rat.

e sﬁbjécﬁed the rats to restraints of two and a half hours
at different ambient temperatures ranging Between:..32 and 14°C./1818
but constant during the duration of each experiment., We estzzl
blished the favorable action of cold on the frequency of the ul-
cers. Besides, Brodle and Valitski®[5], who place the animals
in an enclosure maintained in 5-6°C have already pointed out the
favorable action of c¢old associated with a one hour restraint

on the appearance of gastrlc hemorrhages in the rat:

Tt seemed of interest to us to seek to reduce the duration
of the réstraint to one hour and & half in the different condi-
tions of exteriorrtémperature and to omit the fast, whatever the
duration of the restnaintwmight be.

*‘A part. of these results was the cebject of -a communication to
the 85th Congress of the French Asseciation for thg Advancenent
of Sciences, Rouen, July 8+=13, 1966. (¥) See title page

. ¥% With the Lechrical coXlaboration of J. Absil (¥¥) See title

page ) -
. BEENumbers in margins indicate foreign paginatiomn,



We experiment on female rats of the Wistar breed, about
six weeks old, of 110 to 120 'gm in weight. The control animals
and those subjected to the restraint are placed for the dura-
tion of this in an enclosﬁre méintaine@ at.a constant tempera-
ture, fixzed respeétively at 32, 28, 24, 22, 19 and 14°C, .In
each experiment are noted: the rectal temperature of the'aniﬁals
at the beginning and at the end of the restraint, and the per—
centage of animals developing ulcers as well as the average in-
dex allowing measurement of the severity of the uilcerous damage

By

1. PRODUCTION OF ULCERS AS A FUNCTION OF THE AMBIENT TEMP-
ERATURE -~ Rats subjected to restraint after a.fast.of 24 hours
(table 1, 1lst part). - Two and a half hour restraint. - At am-

bient temperatures of 32, 28 and 24°, the percentage of animals
developing ulcers is low, not exceeding 35%. As soon as the
temperature falls below 24°, the frequency of ulcers rises reg-
ularly to reachl95% at 14°; the severity of the ulcers (average
index) rises in a parallel manner. The control animals, placed
in the same temperature conditions, but not subjected to restraint

do not develop ulcers.

Restraint of one and a half hours. - The results are super-
imposable on those obtained in the animéls subjected to a two
and a half hour restraint. The percentage of animals bearing
ulcers rises in proportion to the fall in ambient temperature:
it goes from 15 to 75% while the temperature varies from 32 to
ihe,

_Rats_ subjected to restraint Withqgﬁ_prgpr fasting. (table 1,
2nd parvy. _ Tais not having been subjected to a prior fast are
less sensitive to the ulcef@géniq action of restraint, whatever
the ambient temperature might be. However, at 14° the ulcer
'ﬁreqﬁency is still great: M45% after a one and a half hour res-
traint and 62% after a two and a half hour restraint.



One might wonder if the adjunction of the celd to the res-
traint, which potentiatésithejfréqﬁenpy of ulcers, leads:to gas-
tric lesions which are diffeféﬁb'or of the same natﬁre as those
obtained when thé animals are maintained at the temperature at
which.théy wére raised. In ordér.to bring some light upon this
subject, we inténd to examine the gffects of several protective
subsfances while the animals aré maintained at yariable tempera-
tures.

IT: PRODUCTION OF ULCERS AS A FUNCTION OF THE THERMAL /1819
EQUTLIBRIUM (table 1). - We obseryed running parallel to the
elevation in freqﬁency of the ulcers, especially at ambient tems
peratures of 19 and 14°, a significant lowering of the rectal
temperature at the end of the restraint, whatever the duration
might be, one and a half or two and a half hours, whether or
not the animals were subjected to a prior fast. This hypo-
thermia, whose central erigin was demonstrated by Bartlett et
al [6], is one of the consequences of the restraint,. since the
control rats who were free in the same amhient tempexnatures
show a lesser fall in their rectal temperature.

Even thoﬁgh there is suppression of the hypothermia in

rats placed in warmer- enclosures, 32 to 28°, it does not com-
pletely prevent ulcer production .(table I), and it does not/1820
seem to be the sole factor fiér the potentiation observed. The
. following experiments also work against the hypothesis of a
primordial role of the hypothermia; phenobarbital (inza non-
. hypnotic dose)} and chloral hydrate (in a hypnotic dose) which
. exaggerate the hypothermia dué to the association of c¢old and
‘réstraiﬂt, clearly decreases both fthe freqﬁency and the sever-
ity of ulcers.



Number |‘Ambient Duration | % of Average fhange in rec-
of rabsibemper- of the rats prei ' index + ral temperature
ature restraint| senting SD: - juring the res-
degrees CL. heours with nl- 2 raesgtraint deg-
. T oeers. rees C.
1st part - Rats subjected tol|restraint] after a 24 hour fast
20 .32 0 ] = + 1.5
70 . T 32 2°1/2 2% 0.6 + 0,43 + 1.7
19 28 0 . o' e T . 0
19 . 28 2 1/2 . 21 -0.32 + 0.1 . + 0.2
18 24 0 0 - -~ 0,1
20 2h 2 1/2 " 35 0.85 + 0.31 -41.8
20 . 22 . 0 g - "G
20 22 | 2 1/2 70 2.1 + 0.3 - 1.6
19 19 g g. N - 1.2
56 19 "2 1/2 86 .2.89 + 0,18 - 3.7
30 1k 4 0 IS —- -1
40 il 2 1/2 85 . 3,21 + 0,16 - 3.5
39 32 11/2., 15 0.23 F 0.12 + 2.1
Ty 28 1,/1/2 22 .42 ¥ 0,17 + 0.4
I3 19¢ 1/1/2 . 66 1.78 ¥ 0.2% ~- 3.5
10 14 0 . 0 ) - ) -1.5
ko 14 i/1/2 75 2.05 + 0.50 -2
2nd parft — Rabs spbjected tg restraing without a prior fast.
20 22 . 2 1/2 30 0.55 + 0.2 ~ 0.4
10 1k 0 a - - 0.5
40 14 . 2 1/2 62.5 1.80 + 0.4 -33.6
20 14 11/2 45 0.90 % 0.3 - 3.5
Table T. LS
Substances administered A Ayerage Change in rec-
. {dose) Animals bear+ index tal tempeyature
ing ulcers during the res-
traint degrees
C.
Controls )
Phenobarhital 60 1.65 + 0.3 3.2
(100 mg/kg) 15 0.25 + 0.1 5.5
Chloral hydrate 30 J0.55 § 0.2 ~-9.3
{300 meg/ke)
Groups of. 20 female rats, having fasted 24 hours, subjected

to a one and a half hour restraint, at an ambient temperature
+ The substances are administered by the intra-
peritoneal route at the beginning of the restraint.

of 14 + 1°C.

Table II.



Conclusions -

1. The production of restraint'ﬁlcérs; whether the rat was
previously subjected fo a 24 hour fast or not, is favcred by
the lowering of the environméntal température, notably when it
is lowered from 24° %o 14°C,

2. 'The adjﬁnction of cold to thé restraint and to the prior
fast allow the duration of the réstraint to be reduced from
two and a half hours at 22°C. to. one and a half hours at 14°
to obtain ulcers with the same freguency (about 70%) and of
the same severity.

3. Study of substances exercising upon the restraint ulcer

. either an aggravating action or a protective action of short

duration, will bé performed at variable ambient temperatures

which delimit, as a function of the duration of the restraint
more or less great freguencies Qf ulecers.
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