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N A SERIES of previous publicalions we showed
I that, in rats, the oral adminisiration of
cither sodium phosphate! or caleiuin acetale®
qualitatively alters the cardiotoxic actions of
certain steroid vitamin-D derivalives, such as
dihvdrotachysteral (DHT), so that an acute
purulent myocarditis resulls.  Furthermnore, in
rats simultaneously treated with comparatively
small doses of DHT plus calcium acetate, the ri-
suliing eardiovascular lestons can be consider-
ably ageravaled by a variety ol stressor agents—
for example by cold baths, restraini, or nora-
drenalin.? On the other hand, pretreatinent
with similar doses of DHT alone did net suffice
1o render the cardiovascular system particularly
stress-sensitive®  The production of an electro-
lyte-sieroid-cardiopathy with neceroses (ESCN)
Iy combined treatment with cerlain corticoids
and “sensitizing sodium salts” is likewise greatly
cnhanced by various stressors; indeed, corti-
coid conditioning alone suffices to so alter reac-
tivity of the heart that it undergoes necrosis dur-
ing exposure to stress.®  All these observalions
show that suitable humoral conditioning with
various steroids (hormones or vitamins) and
electrolytes can selecuively condition the cardiac
muscle for the production of necroscs hy stress.

Tt is the object of this communicalion t report
on experiments which indicate that intense acute
overdosage with DHT alone, though not sufh-
cient (o produce cardiac necroscs in itself, suf-
fices to predispose the cardiac muscle Lo the pro-
duction of necroses by cald or by papain, Plas-

mocid, noradrenaling, or vasopressin in doses
themselves virtually incflective.

Marerial anp MeTHODS

One hundred twenty female Sprague-Dawley rats,
with an average inilial body weight of Y3 Gm (range
90-102 Gm), were subdivided into 12 equal groups,
and treated as indicated in Table L.

Dilydratachysterel (DT was administered by stom-
ach tbe in the (orm of a microerysial suspension,
al the dose of 150 mg in 3.5 ml of water, twice daily
during the firsi two days and onee on the third day.

TABLLE T
Effect of Dihydrotachysterol upon the Potential
Cardictoxic Action of Various Agents

Grroup Preatrment Cardiac ,\‘Iurtdaljty

) necroses” (%
1 None 0 1]
2 DHT 0.1 =010 i}
3 Cald 4] €]
4 Cold 4 DHT 1.2£0.28 10
5  Papain 0.2+0.15 0
6 Papain + DHT 2.3 %037 10
7 Plasmocid 0.1 x=0.10 0
8§  Plasmocid + DHT 2.6+ 0.23 A0
9  Noradrenalin 0.5 4% 0.17 0
10 Noradrenalin -- DHT 1.6 = 0,23 D
11 Vasopressin ¥] ]
12 Vasopressin + DHT t1 038 Q

“ Intensity of cardiac lesions was assesscd on « scale of
¢ 3; thesc figures are for the means of these determina-
tions =: standard error,

* From the Institinl de Médecine ot de Chirureie expérimentales, Univirsité de Montréal, Montreal, Canada.
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Exposurc ta cold consisted in the Immersion of the
rats in ey water, for a period of 3.5 minutes. twice
during the sccond day,

Papain 13 a proteolytic enzyme contained in the dry
latex of Cartca papava. Vive grams of crude papain
powder were added 1o 50 ml of distilled water; this
turbid suspension was mixed in a Waring Blendor for
ten minutes and then passed through a No. 40) What-
man filter paper; 0.2 wl of the resulting clear, am-
her-colored filtrate was injecied info the juguiar vein
on the sccond day.

Plasmored [8-(3-dicthylaminopropylamino}-6-meth-
oxyquinoline], 0.4 mg in 0.2 ml of water. was in-
jected intraperitoneally three times during the second
day.

Noradrenalin, 300 pg in 0.2 ml of 0il, was adminis-
tered subcutancously twice on the second day.

Vasopressin, 101 in 1 ml of water, was injected sub-
cutaneously twice on the second day,

Throughour the cxperiment all the animals were
maintained on Purina Fox Chow, At the end of the
third day. all surviving rats were killed with chloro-
form.  The hearts were fixed in nearal Formalin for
subsequent embedding in paraffin and histochemical
determination of calcium with von Késsa's technique.
The intensity of the cardiac lesions was assessed in
lerms of an arbirrary scale of § 1o 3 the means ol
these determinations {with standard crrors) are lisied
m Table [

RESULTs

As shown by the data in ‘Table 1, even at the
high dose level at which it was given here, DHT
did not produce any significant cardiac lesions
during this acute three-day experiwent (group
2).  Among the other agents that we emploved,
papain and Plasmocid arc known to produce
widespread necroses in the myocardium, bat
only it they are given at higher dose levels,
Cold, noradrenaling, and vasopressin rarelv in-
duce anv exiensive mvocardial necroses, how-
ever, except in animals that are specially condi-
tioned (e, by corticoids). In any event, In
this series, the eomparatively mild and brief
treatrent with cold (group 3), papain {group 5},
Plasmocid (group 7)., noradrenalin (group 97,
ur vasopressin (group 11) caused ligtle ar no his-
tologicatly detectable cardiac damage.  On the
other hand, thesc same agents produced pro-
nounced and often fatal cardiac necroses when
they were adiministered concurrently with doscs
of DHT in themselves ineffective {groupa 4, 6,
8, 10, and 12).

Histologic examination ol the hearts revealed
furthermore that, in the DHT-conditioned rat,
the various additionally given agents produced
histolozic changes that simulated a ruuch more

Juiy, 1939

e, 1.
and the myvocardiom in a rat of group 12 that was

Intense caleilication of the corgpnary arterics

treatedd with vasopressin and DHT, In cortain regions
(g3, calvilication affects predominantly the stroma be-
twren the muosche libers, while in ather places Chatrom).
the entre muscle (ithers are caleilicd.  tvon Kossa; X
10

severe DHT inwoxication rather than the specific
effects that would have been induced In hagher
doses nf the eliciting agents themselves.  For
example, vasopressin, in iwell, can produce
minor carciac lesions and, f(ollowing cocucoid
conditioning, cven extensive necroses, but it
does not produce anv lesions in the coronary
arteries or calcification of the myocardiom.?
Yeu, in group 12, in which vasopressin was ad-
ministered coojointly with DHT, the latter 1n
doses themselves ineffecuive, the resulting picture
was ypical of a severe TYHT intoxication.
Throughout the myocardium, the muscle fibers
as well as the sirama between thermn became im-
pregnated with von Kossa-tingible calcium de-
pasits (Fig. 1), The coronary arteries exhibited
the Manckebere-sclerosis type of calcification, as
well as an often very pronounced perivascular
ecdema (g, 27,

Fssentially similar changes were obrained in
all the remaining groups in which DHT was ad-
ministered in conjunction with another poten-
dally cardicoxic agent, yet the caleification was
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Fic. 2. Another region from the myocardium shown in
Figure 1. Here, in addition to the calcium deposition,
there i3 marked perivascular edema, especially araund
the largest of the coronary arterioles.  (von Kassa; X 73]

not always equally pronounced.  Often, in the
samne heart, certain regions were calcified;
in others, the siructural alteralions consisted
primarily of interstitial edema and infamma-
tion, frequently accompanied by necrosis of
muscle fibers {Fig. 3).

SUMMARY

Ruts were treated, during three days, with
doses of dihydrotachysierol (DH1TY which, in
themselves, caused no detectable cardiac lesions.
In the hearts of these animals, necrosis, inflam-
mation, and coronary calciflication could be
produced by various agents {cold, papain,
Plasmocid, noradrenalin, vasopressin) which, in
themsclves, likewise produced no significant
cardiac lesions under sirlar conditions of dos-
age

DHT, even agents which normally have no
tendency to produce coronary lesions or calcifi-
cation of the myocardium (e.g., vasupressin)
elicit these changes which are usually induced by
more prolonged and intense {reatment with

After brief sensitization with small doses of

Fua, 3.
calcification, in the heart of a rat of group 4 tweated

Interstitial edema and inflammmation without

with cold plus DHT. fvon Kassa; > 100G}

HT alone.  Apparently, the potendal cardio-
toxie effect of mild DHT overdosage can Ix ac-
centuated v a varietv of nonspeceific agents.
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