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¢ - Caleiphylaxis is essentiaslly a defensive hypersensitivity
reaction, which, depending upon circumstsnces, can either produce calcification by
concentrating calcium sslts in more or less circumscribed foci, or prevent calcinosis
by "devistion” or dispersion of the metsl throughout the body. Thn concentrating form
of calciphylaxis often provokes inflammation and sclerosis through the selective
- deposition of irritating calcium salts in the challenged area; it can thare¢by heip
sequestirate & psthogen with granuloms tissue, thus incressing resistance to topicsl
injury. However, this focal form of calciphylaxis can also bacome the cause of morbid
lesions Lif an excessive amount of mineral is deposited in the tissues,

In further exploration of different cslciphylactic syndromes, it was shown that
s variety of agents such ss distillod weter, mechanical traums (pinching gbc skin
with s hemoctat), formaldehyde, croton oil, or histamine liberstors (e.g., compound
48/80, polymyxlns selectively inhibit skin calcification st the point where they are
spplied within the challenged area, On the other hand, we found that in rats, topicel
direct calcinosis (e.g., without pretrestment with DHTf, normally induced in the
subcutaneous connective tissue at the site of KMnO -injection, is prevented if the
animals arxe maintained on & diet virtually deficient in both calcium and phosphate,

We investigeted & caleoiphylactic syndrome characterized by heavy calcium deposits
in the snout, paws snd esophagus induced by cextain agents, Moreover, s technique was
developed for the study of mast cells,

Selective necrosis with calcification at the corticomedullary junction of the
kidney in the rat was produced in experiments with hexadimethrine bromide, an asgent
in clinicsl use for the inactivation of hepsrin,
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o - Calciphylaxis in essentislly a defensive hypersensitivity
rosction, which, depending upon circumstsnces, can either produce csleification by
concentrating calcium salts in more or less circumscyibed foci, or prevent calcinosis
by "devistion” or dispersion of the metel throughout the body, The corcentrating form
of caleiphylaxis often provokes inflammation and sclerosis through the selective
deposition of irritating calcium salts in the challenged areay it can thearshy help
sequestrate & pathogen with granuloms tissue, thus incressing resistance to topical
injury, However, this focsl form of caluiphylexis cen also become the cause of morbid
lesions if an excessive smount of minersl is deposited in the tissues,

In further explorstion of different celciphylactic cyndromes, it wes shown that
s variety of agerts such as distilled water, mechenical traums (pinghing the skin
with s hemostat), formaldehyds, croton oil, or histamine liberators (g.gfi compoynd
48/80, polymyxins selectively inhibit skin calcification st the point whese they are
spplied within the challenged ares, On the other hand, we found that in rats, topical
direct calcinosis (e.9., without pretreatment with DHTf, noxrmally induced in the
subcutaneous connective tissue at the site of KMnO -injection, is prevented if the
snimals are maintained on s diet virtually deficient in both caleium and phosphate,

We investigeted a caloiphylactic syndrome characterized by heavy celcium deposits
in the snout, psws snd esophagus induced by certain agents, Moreover, s technique was
developed for the study of mast cells,

Selective necrosic with calcification at the corticomedullary junction of the
kidney in the ret was produced in experiments with hexadimethrine bromide, sn sgent
in clinicel use for the insctivation of heparin,
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’ - Caleiphylaxis is essentially o defensive hypersensitivity
reaction, which, depending upon circumstances, can either produce cslcification by
concentrating caleium sslts in more or less circumscyibed foci, or prevent calcinosis
by "devistion" or dispersion of the metal throughout the hbody, The concentrating form
of calciphylaxis often provokes inflammation and sclerosis through the selective
deposition of irritating calcium selis in the challenged sresy it can thoxehy help
ssquestrate a pathogen with granuloms tissue, thus incressing resistance to topical
injury, However, this focal form of ca)cuiphylsxis con also become the cause of morbid
lesions Lf an excessive amount of mineral is deposited in the tissues,

In further exploration of different cslciphylactic syndromes, it was shown that
» variety of sgants such as distilled water, mechanical traums (pinehing ;ho skin
with & hemostat), furmaldehyde, croton oil, or histamine liberators (g.Q¢, compound
48/80, polymyxin) selectively inhibit skin calcificetion st the pointi where they ore
applied within the challenged sres. On the other hand, we found that in rets, topicel
direct calcinosis (e,9., without pretrestment with DHT’, normally induced in the
subcutaneous connective tissue 3t the site of KMnOg~-injection, is prevented 1f the
animals are maintained on a diet virtuslly deficient in both calcium and phosphate.

We investigated s caloiphylactic syndrome characterizad by hesvy calcium deposits
in the snout, paws and esophagus induced Ly certain agents, Moreover, s technique was
developed for the study of mast cells,

Selective necrosis with calcification at the corticomedullary junntion of the
kidney in the rat was produced in experiments with hexadimethrine bromide, an sgent
in clinicsl use for the inectivetion of heparin.
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of calciphylaxis often provekes inflammatior. and sclerosis through the selective
deposition of irritating calcium salts in the challengad area; it can theraby hely
ssquestrate 8 pathogen with granulome tissue, thus increasing resistance to topical
injury, However, this focal form of caluiphylaxis can slso hecome the cause of morbid
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direct calcinosis (e.g,, without pretrestment with DHT’, normally induced i{n the
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We investigeted 8 caloiphylectic syndrome characterized by heavy calcium deposits
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ﬁummeﬁfzapjaz‘ﬁx. «=  Calciphylaxis is essentislly o defensive hypersensitivity
resction, ch, depending upon circumstances, can either produce csloification by
concentrating celcium salts in more or less circumscyibed foci, or prevent calcinosis
by "devistion" or dispersion of the metal throughout the body, The concentrating form
of calciphylaxis often provokes inflammatior. and sclerosis through the selective
deposition of srritating calcium salts in the challenged ares; it cen thereby help
sequesirate 8 pathogen with granuloma tissue, thus increasing resistance to topical
injury. However, this focal form of calciphylaxis can slso become the cause of morbid
lesions Lf an excessive amount of minersl is deposited in the tiussues,

In further explorstion of different celciphylactic syndromes, it was shown thst
s variety of agents such as dietilled water, mechenical trauma {(pinghing the skin
with s hemostat), formaidehyde, croton oil, or histamine liberstors (e.g., compound
48/80, polymyxins selactively inhibit skin caleification at the point where they are
spplied within the challenged srea, On the other hand, we found that in rats, topicel
dizect calcinosis (.g., without pretrestment with DNT], normally induced in the
subcutsneous connective tissuc at the site of KMnOy-injection, is prevented if the
snimals are meintained on & diet virtusily deficient in both celcium snd phosphate,

We investigated s calciphylactic syndrome chazacterized by heavy calcium deposits
in the snout, paws and esophagus induced by certain sgents, Moreover, s technique was
developed for the study of mast cells.

Selnctive necrosis with calcificetion at the corticomedullsry junction of the
kidney in the rat wes produced in experiments with hexsadimethrine bromide, sn sgent
in clinical use for the inactivation of heperin,
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Surmery/Abstract, -- Calciphylaxis is essentlally 4 defensive hypersensitivity
reaction, which, depending upon circumstances, can either produce cslcification by
concentrating calcium salts in more or less circumscribed foci, or prevent calcinosis
by "deviation" or dispersion of the metal throughout the body, The concentrating form
of calciphylaxis often provokes inflammation and sclerosis through the selective
deposition of irritating calcium salts in the chellenged aresa; it can tharshy halp
sequestrate & pathogen with granuloms tissue, thus increasing resistance to topical
injury. However, this focal form of calciphylaxis can slso become the cause of morbid
lesions if an excessive amount of minersl is deposited in the tissues,

In further explaration of different cslciphylactic syndromes, it was shown that
a variety of agerts such as distilled water, mechanical trauma (pinghing the skin
with & hemostst), formaldehyds, croton oil, or histamine liberators (e.g., compound
48/80, polymyxln} selectively inhibit skin calcification st the point where they are
spplied within the challenged ares, On the other hand, we found that in rats, topicsl
direct calcinosis (e.,g,, without pretrestment with Dﬂff, normally induced in the
subcutaneous connective tissue st the site of KMnO4-injection, is prevented if the
snimals sre maintsined on a diet virtuslly deficient in both c¢slcium and phosphate,

We investigated a caloiphylactic syndrome characterized by heavy caleium deposits
in the snout, pasws and esophagus induced by certsin sgents, Moreover, s technique was
developed for the study of mast cells,

Selective necxosis with calcification at the corticomedullary junction of the
kidnay in the rat was produced in experiments with hexadimethrine bromide, an agent
in clinicel use for the inactivation of heparin,
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EHEMIEIZAhlﬁllﬁic = Calciphylaxis in essentially s defensive hypersensitivity
resction, which, depending upon circumstances, cean either produce calcification by
concentrating calcium salts in more or less circumscxibed focl, or prevert caleinveis
by "devistion” or dispersion of the metsl throughout the body, The cuncentrating form
of calciphylaxis often provokes inflammatinn and sclerosis through the selective
deposition of irritating caluium salts in the challenged areas it can theroby help
sequestrate s pathogen with granuloms tissue, thus incressing resistance to topicsl
injury, However, this focal form of celciphylaxis can slso bscome the cause of morbid
lesions Lif an excessive amount of mineral is deposited in the tissues,

In further exploration of different cslciphylactic syndromes, it was shown that
s variety of sgents such as distilled water, mechanice! trauma (pinghing the skin
with 8 hemostat), formsldehyde, croton oil, or histamine liberators (e.g., compound
48/80, polynyxlns selectively inhibit skin calcification st the point where they are
spplied within the chellenged sres, 0On the other hand, we found that in rats, fopicel
dizect caleinosis (e.g., without pretzestment with DHT), normally induced in the
subcutanesous connective tiseue st the site of KMnO -injection, is prevented if the
animals are mainteined on s diet virtuslly deficient in both calcium end phosphate.

We investigated a celciphylactic syndrome characterized by heavy csleium deposits
in the snout, psws and esophagus induced by certein agents. Moreover, a technique was
dsveloped for the study of mast cells,

Belective necrosis with calcification at the corticomedullary junction of the
kidney in the rat wes produced in experiments with hexsdimethrine bromide, an agent
in clinical use for the inactivation of heparin,
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Surmary/Abstract, -- Calciphylaxis is essentially a defensive hypersensitivity
reaction, which, depending upon circumstances, can either produce calcification by
concentrating calcium salts in more or less circumscribed foci, or prevent calcinosis
by "deviation" or dispersion of the metal throughout the body, The concentrating form
of calciphylaxis often provokes inflammation and sclerosis through the selective
deposition of irritating calcium salts in the challengsd areas it can theiahy help
sequestrate a pathogen with granuloma tissue, thus increasing resistance to topical
injury. However, this focal form of calciphylaxis can also bscome the cause of morbid
lesions Lif an excessive amount of mineral is deposited in the tissues,

In further explaoration of different calciphylactic syndromes, it was shown that
a variety of agents such as distilled water, mechanical trauma (pinching the skin
with a hemostat), formaldehyde, croton oil, or histamine liberators (e.g., compound
48/80, polymyxlns selectively inhibit skin calcification at the point where they are
aspplied within the challenged area, On the other hand, we found that in rats, topical
.direct calcinosis (o.q., without pretrestment with DHT$, normally induced in the
subcutaneous connective tissue at the site of KMnO4-injection, is prevented if the
animals are maintained on a diet virtually deficient in both calcium and phosphate,

We investigated a caloiphylactic syndrome characterized by heavy calcium deposits
in the snout, paws and esophagus induced by certain agents, Moreover, a technique was
developed for the study of mast cells,

Selective necrosis vith celcification at the corticomedullary junction of the
kidney in the rat was produced in experiments with hexadimethrine bromide, an agent
in clinical use for the inactivation of heparin,
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CALCIPHYLAXIS IN WOUND HEALING

During the period cerred Sy this report, we pursued our investigations
on this recently developed biologic reaction form -- Calciphylaxis -- which was
introduced in our previous report as an essentially defensive hypersensitivity
reaction, lending itself particularly well as an experimental tool for the study
of connective-tissue reactions and that particular group of the so-callqé;;non-
allergenic hypersensitivity reactions which apparently arolnot accompanied by
any obvious dovélopmonts of blood-borne immune bodies, Our studies have since
been described in several publicationsy financial assistance providcd.unqcr
contract No, DA-49-MD-2039 is acknowledged in 9 scientific publleations,
including a Ph,D, thesis by Dr. R. Veilleux (see list of publications and
collectiony of available reprints). This work may be summarized as foilcwss

Calciphylaxis is a defensive reaction, which,depending upon circumstances,:
can either produce calcification by concentrating calcium salts in more or less
circumscribed foci, or prevent calcinosis by "deviation" or dispersion of the
metal throughout the body. The concentrating form of caldiphylaxls often provokes
inflammation and sclerosis through the selective deposition of irritating calcium
salts in the challenged area; it can thereby help sequestrate a pathogen with
granuloms.tissue, thus increasing resistance to topical injury. However, this
focal form of calciphylaxis can also become the cause of morbid lesions if an
excessive amount of mineral is deposited in the tissues,

Deviating calc’ hylaxis, on the other hand, may be illustrated as follows: 1{
s rat (weighing 100-200 g) is given 30 mg of iron intraperitoneally every five
days in the form of a readily diffusible iron complex, such as ferric doxfran
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(Fe-Dex), it develops a generalized hemosiderosis owing to the formation of diffusely
distributed, minute iron deposits., In animals thus pretreated, the most diverse

forms of soft-tissue calcification are inhibited. Topical treatment with direct
calecifiers no longer produces local calcification; heavy overdosage with dihydrotachy-
sterol (DHT) or parathyroid hormone fails to elicit the customary calcification in

the normally predisposed cardiovascular system, kidney or ldng; and ;alciphylactic‘
responsiveness to challengers 1s greatly diminished or totally suppressed. Apparently,
here, the diffuse impregnation of the organism with a challenger results in prdtection
against the induction of large focal calcium deposits. (see publicationsyloes 1 and 2).

However, large calcificed skin plaques can be produced if rats pretreated
with DHT per os are calciphylactically challenged through the infiltration of a
subcutanesus tissue area with dilute solutions of Fe-Dex, A variety of agents such as
distilled water, mechanical trauma (pinching the skin with a hemostat), formaldehyde,
croton oil, or histamine liberators (e.g., compounc 48/80, polymyxin) selectively
inhibit this skin calcification at the point where they are applied within the
challenged area. Histologic studies show a relationship between this form of skin
calcification, the distribution of mast cells and the deposition of iron, As a
working hypothesis it 1s assumed that nonspecific topical stress can inhibit
calciphylaxis even without producing evident signs of local injury, such as.inflammatio
or necrosis. This anticalciphylactic effect appears to be one of the must sensitive
indicators of local stressy it is accompanied by changes in the mast cells and in the
distribution of the challenger (here iron). It remains to be shown, however, whether
. these divor;e manifestations of mild local stress are causally connected (see
pubiication N6. 3).

It has further been shown that in rats, topical direct calcinosis, normally
induced in the subcutaneous connective tissue at the site of KMnOg4-injection, is
prevented if the animals are maintained on a diet virtually deficlent in both calcium
and phosphate. Replacement with calcium acetate does not alter this refractory state,

while the administration of NagHPO,, either alone or in combination with calcium
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acetate, restores normal reactivity. It is concluded that; for the production of
topical calcinosis with KMnO4, the dietary intake of phosphate is of decisive
importance, while the calcium content of the diet plays little or no role in this
phenomenon (see publication No.4).

Past experiments showed that, following administration of DHT, rats respond

to the injection of certain metallic compounds by a typical syndrome characterized

by heavy calcium deposits in the snout, paws and ‘esophagus., Recent findings indicate

that it is the dextrin fraction of these compounds which causes such anaphylactoid
phenomena prior to the calcifying response. It seems to us that this fact deserves
special attention since dextrin is frequently used in the pharmaceutical compounding
of certain drugs (see publication No. 5).

Since the mast cell is attracting ingreasingly moré interest in connection
with studies on release of heparin, histamine, serotonin, anaphylactic¢ and
anaphylactoid .rfactions, as well as{calciphylaxis, we developed a technique for the
study of mast cells on such "natural tissue spreads” as the external periosteum of
the calvarium and the dura matter of small laboratory rodents, These mcmbr;nes c¢an
be fixed as flat shests, while still attached to their normal osseous base, without
the use of the customary traumatic procedures incident to the preparation of
artificial tissue mounts. (see publication No. 6).

Hexadimethrine hyomide, an agent in clinical use for the inactivation of
heparin, is claimed to cause disruption of tissue mast cells parhaps with a

_liberation of histamine, serotonin and heparin in the rat (Kimura et al., 196131962).
.Experiments conducted in our laboratories showed that hexadimethrine. given
intravenously, can produce a selective necrosis with calcification at the
cofticomcdullary Junction of the kidney in the rat. This change is frequently
accompanied by hemorrhages, adrenal necroses, periarteritis nodosa of the hepatic
artery, osteitis fibrosa and a sinqulag type of anaphylactoid reactioh. ;t was also
shown that the hexadimethrine-iriduced nephrocalcinosis can be inhibited, for
}nstance,.by orel administration of calecium acctatp, or aggravated by similar

treatment with sodium phosphate and various other agents.. (see publication No. 7).
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