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de Renzi,128 Galippe129 and others found that the local application of 
mercurial preparations cured stomatitis due to ingested mercury. 
Nemser1

w ascertained experimentally, through gastric fistulre, that the 
gastric juices had little or no effect on calomel, even when the salt was 
left in the stomach over an hour. 

MERCURIALISlr.-When the therapeutic use of mercury is 
injudiciously prolonged and in subjects who are exposed by 
their occupations to the coutiuuous absorption of this metal, 
another arder of phenomena is introduced, ,.,., those due to 
chronic poisoning-another manifestation of llllcontrolled 
metabolism. * 

'riie earliest symptoms of this condition include a metallic 
taste, soreness and sweJling of the guros, a bluish-red or gray 
color along the peridental sulci and the frotid breath which 
mark the onset of active mercurialism. U nless the nse of the 
drug ceases, the destructive process extimds downward and 
around the teeth, causing these to fal! out; gangrene of the 
gums and jaws, and h;emorrhages may then ensue. The 
tangue, the entire mucosa of the mouth, especially where it 
overlies considerable soft tissue, i.e., the cheeks and lips, 
undergo a similar destructive process. If the use of the drug 
be persisted in, death may follow from exhaustion and inani­
tion. If its use be stopped when the ulcerative process has 
penctrated tbe cheeks, the patient remains scarred and dis­
figured. 

Gastro-intestinal disorders, anorexia, nausea, vomiting, 
gastric pain, colic, dianhroa alternating wilh constipation, and 
intestinal ulceration similar to that observed in the mouth are 
also obscrved. Uarked an;emia and pallar, emaciation and 
great muscular weakness occur, even though gastro-intestinal 
disorders be mild, and death mav ensue. 

.Al! these phenomena are due to excessive oxygenation 
and to the proteolytic activity of the blood's auto-antitoxin.• 
'.rhey are especially marked wherc the epithelium of the gurns 
is destroyed by the contact of "tartar," carious teeth, etc., and 
the underlying elements are exposed to the air. * The adren­
oxidase being greatly in excess in all tissues, the air furnishes 

• Author's conclusion. 
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an endless quantity of º"-ygen to its catalytic agent, i.e., the 
adrenal principie, and the gums and other tissues are destroyed 
through a local digestive process.* . 

The destructive process is very active in the blood, owrng 
to the presence of adrenoxidase in the plasma, and of the red 
corpuscles, which deal out adreuoxidase as fast as needed to 
sustain the mor bid process. * Both the red corpuscles and the 
teucocytes are actively digested, and the general nutrition is 
eorrespoudingly impaired. '.rhe broken-down cells, etc., heing 
no longer converted into eliminable products, they form the 
fatty, fc:etid substance found in the vessels after death. 

That the proteolytic, i.e., digestive activity of _the blood, is g~:eatly 
increased by mercury has been sufficiently en:i,phas1zed by the ev1dence 
already submitted. The morbid effects are ev1dently not du~ to_ a l?cal 
action of the drug, since it is most likely to occur _when 1t is_ g1ven 
by inunction. The role of adrenoxidase in the_ morb1d _process 1s a~so 
shown by the pernicious influence of concom1tantly-g1ven adrenalm, 
emphasized by Moulinier.181 

• 

The oxidizing action of the blood-flmd~ on mercury has. been 
repeatedly noticed bv investigators. It has, m fact! been cons~dered 
a necessary factor of its combination with the albumms of the hsst~es, 
into which, we have seen, it is secreted by the l~ucocytes af!er beu~g 
submitted to the action of the ferments-includrng adrenox1dase--m 
these cells. Thus Hermannm states that uwe must suppose sorne sup• 
plementary oxidaÚon as a result of the tissue juices."139 Cushny134 al~o 
states that "even the metal may be oxidized and absorbed when it 1s 
applied to the living surfaces or injected into the blood in a state of 
ñne divisio:i." 

That the destructive action cannot be a local one is shown by the 
smallness of the <lose that is capable of producing it, along with gen­
eral phenomena. Thus Lewinw reported the case of a f!lªn who, after 
a subcutaneous injection of ¼ grain {0.016 gm.) o_f sahcylate of ~e;• 
cury, had stomatitis, with ulceration, together w1th acute nephrihs 
(anuria and albuminuria). The tempera~ui:e i:ose to 40º C. (104_º F.) 
and death was barely averted. Thc b1mod1de employ~d rn. mt_ra­
uterine injections, 1 to 3000 solution, caused acute mercurial ~1sonmg 
in a case of Young's.1u Inunctions of the gray ointm_ent ar~ part1cula1:ly 
dangerous in this connection .. Out of 630 cases m wh1~h mer~un~! 
ointment was used bv the medtcal officer of a workhouse m Belgmm 
to rid the inmates of vermin, 50 were made very ill, one case proving 
fatal, although the quantity used was but a trifle more than a drachm 
(4 gms.). Kraus1

M ohserved a case in whicll, after _the sec~nd hrpo­
dermic injection of 0.1 gm. (l½ grains) of calomel, mtense mtestmal 
symptoms accompanied by perforation and anuria, ~ccurred. Repeated 
1-grain (0.065 gm.) doses of calomel used hypoderm1cally, caused death 

• Author's c011clusion. 
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in a case observed by Runeberg,UII The o1d and feeble are especially 
vulnerable to the toxic action of mercury. 

In the blood it is not the albuminate of mercury that does the 
harm, but as stated, the excess of auto-antitoxin which provokes hremo­
Jysis. 1'hat hromolysis affecting both the leucocytes and red corpuscles 
occurs under the influence of toxic doses of mercury was observed 
experimentally by Detre and SelleP-«i and others. Again, "the blood 
sutfers very decidedly," says Wood/n "becoming more fluid and watery 
than normal." "According to the researches of Wright," continues the 
author, "its solid constituents are notably diminished, including albu• 
min, fibrin and the red corpuscles, and it contains a large quantity of 
fcetid, fatty material." 

NERYOUS DISORDERS.-The exaggerated proteolytic activ­
ity of the plasma, besides reducing the proportion of the 
blood's corpuscles, entails an untimely consumption of granu­
l~tions secreted by the leucocytes, including those supplied to 
the neurons and the myelin throughout the entire nervous sys­
tem, and to the muscular elements.* The interference with 
nutrition thus caused may be followed by muscular weakness, 
or by sorne form of paralysis or shaking palsy when the 
destructive action becomes marked. In individuals whose 
occnpation exposes them to the constant absorption of the 
metal, the latter may occur befare other symptoms of mer­
curialism, even stomatitis, appear. The musc!es of the upper 
and lower extremities, . then those of the face and tangue, are 
successively involved until the patient's every movement is 
carried out tremblingly. ' 

The brain being likewise imperrectly nourished, • vertigo, 
hallucinations, insornnia and headache, and in sorne cases con­
nilsions, owing to accumulation of toxic wastes, are observed. 
The mental phenomena are peculiar: the patient is abnormally 
irritable, timid and morase, melancholia ultimately developing 
in sorne instan ces. The senses are more or less influenced; 
anosmia, am blyopia and deafness being sometimes noted. 
Pains in the muscles, along the nerves and in the joints, and 
areas of anaisthesia are to be found in practically every case. 

The observation of Wright, that the blood's solid constituents are 
notably diminisbed, including albumin, fibrin and the red corpuscles: 
has been confirmed in animals by Wilbouchewitch141 and Hughes Ben­
nett.141 "Fibrin" here is obviously fibrinogen-the absence of which 
accounts for the fluidity of the blood and the predisposition to hremor-

• Atlthor's conel1lkion. 
189 Runeberg: ]bid., Bd. xv, S. 4. 1889. 
uo Detre and Selle\: Berl. klln. Woch., July 25, 1904. 
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rhages noted in mercurialism. Wood144 says, for instance, that "in these 
cases passive hremorrhages often recur again and again, and may con­
tribute largely to a fatal issue." 

Charcot•~~ considered trembliug palsy as typical of hydrargyrism 
among the toxremias of metallic origiu. That, in addition to the 
luemolysis previously referred to, the destruction of myelin also occurs, 
was emphasized by Letulle/~· who noted absence of the sheath compused 
of this substance in the peripheral nerves. As it is to the reaction 
between the phosphorus-laden myelin and the oxygen-laden adrenoxi­
dase of the axis-cylinder that, as I ha.ve pointed out, the formation of 
nerve energy is due, tbeir functions are necessarily impaired. The axis­
cylinder was found unbarmed, however, by this investigator-a normal 
result, since, as I have shown, it contains only adrenoxidase-laden 
plasma. The otber constituents of auto-antitoxin being absent, the 
adrenoxidase is harmless. 

Acule Poisoning.-This is usually due to the ingestion of 
corrosive sublimate. When a large toxic dose of the salt has 
been taken, the Jirst symptoms are nsually localized in the 
tissues over which the poison passes, these being the seat of 
marked irritation or corrosion. A sharp metallic taste, a burn­
ing sensation in the mouth, pharynx, resophagus and stomach, 
nausea and vomiting follow one another in more or less rapid 
succession, the vomited matter often containing blood. There 
is also violen! diarrhrea with tenesmus, the stools containing 
shreds of mncous membrane and blood, accompanied ·by severe 
pain in the stomach and abdomen. 

Sooner or later the symptoms of general poisoning appear: 
there is great prostration, the pulse is soft, small, rapid, and 
perhaps irregular, the respiration is shallow and rapid, the 
skin grows cold and clammy, there is almost complete anuria, 
(he temperature is subnormal, and the patient passes rapidly 
into coma, dying sometimcs within an hour. This constitutes 
the symptom-complex of excessive activity of the adrenal system 
and of the intense vasoconstriction ( due to hypermetabolism in 
the vessel wal1s, especially the muscularis) which results. The 
caliber of the vessels which admit blood into the pituitary, thy­
roid and heart being greatly reduced, the functions of these 
organs are inhibited, and the vital process is arrested. * 

When the qnantity ingested is not very large, the gastro­
intestinal symptoms occur, but the prostration fails to lapse 
into coma, the constriction of the arterioles being inadequate 

• Author's concl1J8ion. 
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to arrest the vital funclions. Within a period varying from 
one to twenty-four hours, therefore, the symptoms described 
under '.'Mercurialism" appcar, including, in sorne cases, marked 
tremblmg. The renal symptoms are very marked, and sup­
pressron of urrne may begin within a fcw bours (owing now 
to acute nephritis,_ in wbich the convoluted tubules are mainly 
mvolved) and pers1st to the end. In most instances the anuria 
disappears within lwenty-four hours, but the urine is then 
íoun_d to contain, if the intoxication be sufficiently severe, 
hyalrne and ep1thehal casts and more or less albumin. The 
sali".alion, slomatitis and glossitis are no less marked tban in 
mercurialism. The convalescence may las! severa! weeks dur­
ing which the patient .may lose severa! tceth, a large qu;ntity 
of bau and become considerably emaciated. 

When the poison is introduced into the system through 
wounds, with the dressings, or through mucous surfaces, the 
vagma or rectum, by injections, the gastro-intestinal disorders 
appear nevertheless, but later in the hislory oí thc case and 
generally along with the renal symptoms. ' 

The co~rosive action of bichloride of mercury, especially on mucous 
membranes, 1s we!l known. ;Even the skin may succumb to it. "\Vben 
very strong solut10ns come m contact with tender parts of the skin" 
~:1-Y~ Cushny,m '_'and_ in particula¡, wben the salt itself is allowecl fo 
1e m con0,ct w1th 1t for any length of time, deep corros;cn necrosis 

and sloughmg may follow." ' 
~he .Pr?cess through which the other symptoms described are pro­

duccd 1s. s1~1Iar. to that which prevails in "mercurialism." 
Thi_s 1dent1cal C?rrosive action is that which causes the bichloride 

to _act w1th greater v10lence than the other salts of mercury as a to ·,. 
~erng trans1~itted to the ~st-orga.1;1 by leucocytes, it is p;obable t~~f 
1t ~eac_hes tlns organ but shghtly, 1f at ali, modified by the auto-anti­
toxm m these. cells, since, as observed by Stassano,1~8 t'be sublimate in 
leucocytes den.ved from the _hl<J?d of dogs poisoned with this salt, can 
be converted mto the red 10d1de by appropriate treatment. A , in 
though as_ stated ~y Carlesª9 notwithstanding the ''marked resisfunc; 
t~ the actmn of po1sons which kill all other cells," they are themselves 
k1l_led ?r weakened under the influence of very actiYe J)Oisons. In acute 
pmsonrn$, t~crefore, the sudden invasion of the blood by tbe toxic 
;ndows 1t WJ_tb almost as a:tive irritating properties as the toxic its~lf. 

u~h blood 1s no longer, hke the albuminate, an inert aaent and its 
aetion on the adreno-~hyi:oid center being active in proportion,1 so rPat t vo~ime of a~to-a~titoxm aceumulates in the blood that the vas~ular 
e s~~I ers descnbed _m the gener3:-I text are produced. Hence the intense 
capi ,ª1:Y. hyperrem1a obser~ed 111 various. organs, and the erythema, 
dermatitis, redematous swellmgs, etc., to w}nch mercurialization giVes rise. 

m Cusbny: Loe. cit., p. 643. 
1411 Stassano: Loe. ttit. 
m Carles: Loe. cit., p. 85, 

MERCURY, 1157 

The treatment of poisoning by mercury 1s described in a 

ppecial scction al the end of this volume. 
Therapeutics.-The beneficia! efl'ecls of mercury are 

obtained with doses which increase sufficiently the auto-anti­
toxin o! the blood to destroy the cause of the disease, whether 
it be a microorganism and its toxins or cndotoxins, toxie waste 
produets, etc.* When this limit is exceeded, mercury is a 
poison: it raises the functional activity of the adrenal center 
to such a pitch that thc body's auto-proteclive system is con­
verted into an auto-destructive system.* 

In sy phi/is, a disease in wbich, owing to the mode of infec­
tion, the adrenal system is for a time inactive,* each case 
requircs a given quantity to excite the test-organ, and this 
quantity mus! be carefully adjusted to the needs of the con'di­
tion present, tbe object being to raise the immunizing potential 
of tl1e blood to the degree required to destroy the pathogenic 

clements, but not beyond.* 
Mercury bas been used in syphilis by some clinicians on the gen­

eral principle that the quantity introdnced into the system would 
antagonize a correspondingly active morbid process.* Being a formid­
able nu1..lady, it is thought that "a greater impression is made on' thc 
disease"-using the words of a recent writer-when large quantities 
are administered by inunctions, subcutaneously, etc. As will be shown, 
this is quite unnecessary and may prove very harmful. 

Owing to the externa! use of mercurial preparations as 
antiseptics, the belicf that they might act similarly in bilious­
ness, gastro-enteritis, su111mer diarrhrea, etc., has caused them 
to be tried, and, in many instances, with gratifying results. 
'l'hese should not be attributed to a direct action of the prcp­
arations used, but to their influence on the test-organ, and to 
the bacteriolytic and antitoxic action of the blood's auto-anti­
toxin, tbe production of which tbey promote. * By enhaneing 
mctabolism, small doses have likewise proven valuable in 
anremia, sthenic infiammation, and kindred disorders. 

This is well shown in the condition known as "biliousness," due 
to hypocatabolism of physiological toxic wastes; 10 grains ( 0.66 gm.) 
of blue mass, followed by a '3aline aperient to remove any exces3 of the 
drug in the intestine, ¡1romptly corrects this disorder by stimulating the 
body's auto-protective mechanisru. Such a large dose is not needed 1 

however, to insure this action: 1/ 10 grain (0.0065 gm.) of calomel with 
a Httie soda bicarbonate every hour, five times, will act as efficiently, 
since a minute dose suffices to excite the test-organ. If flushing of the 

• Auth-Or's co11clu8ion.. 
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intestine is desired, i.e., a copious flow of antitoxic intestinal juice in 
addition to the hepatic actioni larger doses : 1/ 8 to 1/

2 
grain {0.01 to 

0.03 gm.) e,·ery 15 or 30 minutes until 1 or 2 grains (0.065 to 0.1 
gm.) are taken, may be ordered. In the gastrn-ente1itis due to the 
presence of fermentative toxic products of digestion 1/

00 
to 1/

00 
grain 

{0.0013 to 0.001 gm.) doses of the yellow oxide in sugar of milk, or 
in the summer diarrhma 1 /roo grain (0.C0013 gm.) of the bichloride 
every l10ur in solution until relief is obbined, are very effective through 
a similar process. In gastric irritation from the same cause, or when:: 
there is also vomiting, either in adulh or children, 1/ 100 grain (0.00065 
gm.) of the bichloride is often curative given every hour five times 
then at longer intervals; provided, of course, dietetic errors be correctcd'. 
In gasfric ulcer 1

/ 00 to 1
/ 30 of the bichloride befare meals promotes 

cicatrization of the ulcers. 
_To increase the nutrition b. asthma, especially in cllildren in 

whom the Stools are pasty and ill-smelling, 1/w:1 grain (0.001 gm.) given 
every hour five times, and repeated at one week's interval, is very bene­
ficia!. 'rhe powder may be mi.xed with a Iittle sugar and applied to 
the tangue. In an<emia 1

/ 00 to 1/+:J grain (0.001 to 0.0016 gm.) of the 
b1chloride three times daily is of recognized vaJue. :Mercurials were 
long in fav~r. to counteract sthenic infiarnmation, but, except in iritis 
due to syph1hs, are now seldom employed. The use of excessfre doses 
accounts for this fact, very small doses alone being indicated. 

The bacteriolytic and antitoxic activity whi~h the blood 
and the intestinal juices acquire under the iniluence of mer­
cmials, accounts for the beneficia! effects observed in various 
infectious diseases, typhoid fevei·, diphtheria, acule tonsil­
litis, puerperal septicmmia, etc. 

In typhoid fever German prac;titioners give 10 grains (0.66 gm.) 
of calomel daily for three days. Others have also fouud that small 
doses, 1

/ 10 grain (0.0065 gm.), four times in the twenty-four hours 
diminished considerably the intensity of the disease and its <luration. 
The Germans regard the drug as an antipyretic, owing to the effects 
?hserved. In the light of my views the reduction. of fhe temperature 
is due to the fact that the pathogenic organisms and their toxins are 
g'reatly reduced through the increased activity of ali immunizi11g pro­
cesses. .Among others, Rondot160 observed a decided shorte11ing of the 
düease in 21 cases,. and diminution of thc severity of the symptoms by 
the use of 1/12 gram (0.005 gm.) of bicbloride daily, divided in very 
srna.lI doses given at short intervals. 

Acklcyii;i J~un~ tl1at a rnixtu;e of 1/ 1, to 1/ 10 grain (0.005 to 0.0065 
gm.) of. the b11nod1de and 10 grarns (0.66 gm.) of saccharated pepsin 
every s1x hours checked the marked syrnptoms and greatly sl1ortened 
the duration of the disease. 

Befo;.e antitoxin-;-which should always be given the preference 
when aya11able-was mtroduced, one of the most effective aoents in 
diphtheria was calomel in large doses. The c;vanide, 1/

100 
to 1t grain 

(0.00065 to 0.0013 gm.), every h?ur, or the bichloride, i¡
1

Q to 1 /
1
Q grain 

(~.0016 to 0.0065 gm.), can be g,ven one or two days, evento children, 
with Jess danger of causing salivation. The simultaneous use of 
depressing drugs should be avoided. 

uo Rondot: Gaz. heb. des Sel. mM.; Boston Med. and Surg. Jour., Feb. 23, 1888. 
™ Ackley: Pittsburgh Med, Rev., June, 1890. 
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Dalym recommended Reiter's method: 2 to ? grains (_0.13 to 
0.3 gm.) of calomel every l1011r tllltil the s

1

tools acqmre a greenI.SI~ hue, 
whcn the intervals are lengthened. Selldé~ ~ reported 1400 _cases ~1eated 
by colleagues and himself with the cyamde of mercury,. m wluch the 
mortality was only 4.9 per cent. A teaspoo~ful of a 1 m 10,000 s~lu­
tion was given eYery half to one hom\ ª?corcling to. the age of the ch1ld. 
The importance of aYoiding other drugs 1s that van~us agent~ that have 
been tried in diphtheria tend to depress the protective functrnns. . 

Among other disorders distinctly influenced by mercunals 
owing to the increase of immu,nizing substances their use pro­
vokes, are acule tonsi/.litis, puerperal septicmmia, the exanthe­
mata of childhood, and cerebro-spinal meningitis. 

IODINE AND THE IODIDES. 

Physiological Action.-Iodine and its preparations, in 
whatever way administered, are taken up by the leucocytes, 
and it is through the intermediary of these cells that they­
or rather the substances into which the leucocytes convert 
them-penétrate into the circu]ation. The thyroid and para­
thyroid glands being the organs which utilize iodine for the 
elaboration of their secretion, thyroidase, ali the iodine ingested 
with foods is distributed to these glands. When iodine or its 
preparations are administered, however, these o_rga~s do not 
necessarily utilize the quantity ingested; as 10dme 1s one of 
the substances which the body stores for future use, they adm1t 
only enough blood (and, therefore, iodinc-laden leucocyte~) to 
supply their momentary need. *"' As a result, the thyr01dase 
cannot become overrich in iodine; its sensitizing influence on 
ali the cellular elements of the body, including those of the 
pituitary, and its stimulating action on the test-organ of the 
latter are always the same under normal conditions. * If from 
any cause, however, the food fails to supply enough iodine to 
satisfy the necds of the thyroid apparalus, therapentic doses 
of this halogen prove beneficia! through this apparatus, by 
enabling it to restore to the blood what proportion of thy­
roidase it may be lacking.* 

'!'he maiu therapeutic action of iodine and its prepara­
lions, howevcr, is of another kind. It is due to the direct 
action of the iodine compound (secreted by the leucocytes 

• Aulhor's conclusion. 
15.i Daly: "Trans. Amer. Laryn. Assoc.,". vol. viii, p. 73, 1886, 
ilS3 Selldén: Wiener med. Presse, Bd. xxix, S. 522, 1888. 
u,, Cf. thls vol., p. 1087 et seq. 
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which have failed to be admitted in the thyroid and parathy­
ro1d) upon !be test-organ and stimulation of the !alter.* As 
!his causes overactivity of the adrenals and a corresponding 
rncrease of adrenoxidase in tbe blood, general metabolism 
becomes more active. As a result, nntrition is improvcd, the 
processes of repair are hastened, and !he bacteriolytic and anti­
toxic powers of !he blood are greatly enhanced. * 

Therapeutic doses of iodinc, or its sa!ts, do not cause 
emaciation, and do not influence either the blood-pressure or 
ihe pulse. 

. ~'he manner in which iodine is taken up by the leucocytes in the 
mtestrnal _canal and the blood; thc relationship bctween these cells and 
the thyro1d. apparatus, and, finally, the mode of action of ihe iodine­
Jad~n secrction of the latter on the test-organ, ,vere treated in the pre­
cedmg chapter. 

As 
1
~ the ~nfluence of iodine upon metabolism, Nothnagel and 

Ross~ach, alh.~dmg to the effects of the iodides on nutrition write: 
"Durmg a cer~m _period the conviction that iodine and potassmi'a. iodide 
pro~uced e_ma_ciat10n was such that ali t11e theories on the mode of 
act!on of 10drne were based on .that idea. But this view has been 
actively combatted (Ricord, B?inet, Wunderlich), and it wa.s finally 
~onclude~ that K I not ~nly,,d1d not cause emaciation, but that, oon­
~ersely, it caused fattenrng. In truth, both views are sound As 
stated by_ ~anquat: 1

M. "Emaciation is an inconstant symptom, ·it is 
true, bu~ 1t IS o!ten w1~nessed, especially with larger doses than 2 gms. 
_(30 grarns) da1ly. W1th very small doses (0.25 gm.-4 grains) it 
1~ not ?nly not to be fe~red, but •there occurs grea.ter activity of the 
c1rc~lati?,n, and secondanly oí the nutrition, particula1·Jy of the myo­
cardmm. In other_ ~,·ords, l~rge doses produce emaciation and small 
<lose~ enhance nutnbon. Th1s corresponds with the apparently con­
tra~1ctory results as to the excretion of 11itrorrenous and other wastes · 
Wlule Ra.buteau, ~filanesi and Bouchard,m H;nrijean and Corin,1s.s and 
oth_ers, JJO~ed an rncrease of nitrogen output Handfield Janes 159 in a 
senes of s1x cases, noted an increa.se in only 

I 

three patients ":hile the 
fJieJe. three showed a decrease-all taking Jarge doses of 

I 
potassium 

. All thes~ discordant observations assume a normal aspect in the 
light O~ my v1ews: when the doses are small the test-orO'an is stim­
~~at~d JUSt en?ugh to e~1hance nutrition,. wbil~ large doses, by stimulat-

g. t too acbvely, excite ~ypermetabohsm, i.e., excessive consumption 
of t1ssue elements and wastrng. That such is the case is further Bhowu 
by the fact referred to by Wood100 and Cushny 1ij1 that iodine sometimes 
causes fever. ' 

• Author's conclusion.. 
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"Though we ascribe to it alterative virtues," says Grilfm,161 (jwe 
are thereby not nrnch nearer an understandrng of its action, though 
sorne pronounced acbon over nutut10n antl its disorders it certainly 
does possess." 

As hypermetabolism involves the presence in the blood of an 
excess of auto-nntitoxin, the blood's bacteriolytic antl antitoxic efficiency 
is increased in proportion. It is likewise richer in phagocytes, as shown 
by Heinz!JJ3 ancl Schleich.1

M So active, in fact, can the blood become as 
an immunizing agent that excessive doses can provoke hremolysis. 'l'hus 
Henrijean and Corin found that l gm. (15 grains) of sodium iodide 
reduced the red corpuscles from 6,200,000 to 4,125,000 in the rabbit, in 
twenty-four hours. Ueile also obsen•ed that iodoform caused autolysif<. 

Thernpeutic doses of iodine or of its preparations do not in!luence 
the blood-pressure ar the pulse. Stockman and CharterislG,l state that, 
although ordinary doses of sodium or potassimn iodide cause no change 
in the strength or ra1)idity of the pulse, ºreference to text-books on 
pharmacology and therapeuti~s shows that most authors attribute to 
the iodides a depressing effect on the circulh.tion and blood-pressure, 
while only a rninority hold that there is no adequate proo( of this." 
l'sing von Basch's sphygmomanometer and Giirtner's tonometer, they 
studied the blood-tension and pulse-rate of numerous patients who, for 
one reason or another, were taking potassium or sodium iodide. 
.Although the doses taken ranged from 15 to 180 grains ( 1 to 12 gms.) 
-one, in fa.et, 300 grains (20 gms.)--<laily, " in no case did any fall 
in the blootl-pressme occur, ar any change in the rhythm of the heart." 
Similar researches were undertakPn by James Burnet160 in a variety of 
cases, including aneurism, arteriosclerosis, angina pectoris, asthma and 
tertrnry syphilis, potassium iodide being given by the mouth. lle 
obse1Ted "no eft'ect whatever, either upon the pulse-rate or blood-pres­
sme within the artcries." The hypodermic'use of iodipin was al$0 
studied. "In no case," says the author, :,was the blood-pressure altered¡ 
nor was the heart's rate or rhythm affected. Especially, I found that 
the l1eart1s action was never increased nor tlepressed, and that the pres­
sure within the radial artery, when markedly high to begin with, was 
never lowered, even after a prolonged use of the iodipin injections. 
Stil1, ali the same, I had good results in nearly ali my cases." 

lodine and its preparations not only do not, as shown 
above, cause vasodilation either in large or small doses, but 
they provoke constriction of ali vessels, arteries and veins, 
hccause these vessels are supplied with a muscular coat, and 
owing to the excessive mctabolism which they incite indirectly 
in this, the contractile !ayer of !bese vessels. * This morbid 
pbenornenon is aggravatcd by another factor: the presence in 
the blood of suillcient iodine to irritate the intima, a fcature 
which, in itself, tends to promete constriction in vessels sup­
plied with vasomotor nenes. What has been mistaken for 
general vasodilation is dilation of tbe capillaries.* 'rhese 

• Author's conclusion. 
lll!! Griffln: Foster's "Therapeutics," vol. 1, p. 635. 
m He!nz: Virchow's Archiv, Bd. clv, S. 44, 1899. 
m Schleich: Cited by Manquat: Loe. cit., p. 101. 
185 Stockman and Charteris: Brlt. Med. Jour., Nov. 23, 1901. 
1116 James Burnet: Medica! Mag., June, July, 1906. 
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delicate vessels not being supplied with a muscular coat or 
vasomotor nerves, are not morbidly influenced as are the 
others,* but they ·suffer indirectly: the arteries and veins, by 
contracting inordinately, drive the blood into them and cause 
passive dilation.* So great is the pressure in sorne cases, that 
the plasma is forccd out of thc capillary walls in relatively 
large quantities-sufficient, in fact, to cause mdema of the facc, 
larynx, pleura, lungs, etc., and even to provoke their rupture, 
as shown by the ecchymosis, hmmorrhages, hmmaturia, purpura, 
menorrhagia, metrorrhagia, etc., witnessed. 

E. Cyon1
Erf also lays stress on the fact that it is a grave error 

to consider iodine as a vasodepressor. The prevailing view that iodine 
and its preparations lower the blood-pressure is due to a deplorable 
habit (deplorable in the sense that it has contributed greatly to obscure 
our knowle<lge of the action of all drugs) into which experimenters 
?ave fallen, o.f taki_ng as standard the poisonous effects of a remedy for 
1ts therapeutic act1on. Thus I have befare me the prot.ocol of experi­
ments by an eminent therapeutist in wbich 0.25 gm. (38/

10 
grains) per 

kilo of animal are administered to rabbits to illustrate the thernpeutic 
a~tion of potassium iodide. An ':l4Uivalcnt <lose to an average adult ( 70 
kilos) would thus be 17.5 gms. (270 grains). Of course he obtaincd 
vasod!lation in five minutes-b~t dilation of the capilla~ies only, as 
we w,ll see. Now, Sée and Lap1cque168 found that certain proportions 
of the various iodides per kilo of animal were necessary to produce such 
vasodilator effects. Adapting their figures ( the first column) to an 
adult ~f 70 kilos, the p~oport!ons use<l by the unnamed investigator to 
ex.emphfy the therapeutic act10u.of the drug, would be those given in 
the second column :-

Iodide of Sodium ... , 
Iodide of Sodium .•• 
Iodide of Stronlium 
lodide of C lci11m 
lodide of Potas~ium 
Iodide of Pota~sium 

Exarnple of exneri­
m en ta\ ''therapeutic" 
dose in animals. 

0.32 gm. 
0.30 " 
O 32 " 
0,24 " 
0.2i " 
0.23 " 

Equivalrnt o( supposed 
"t1,erapeutic" doso in 
adult ruan. 

22.4 gn:s. = 346 grains 
21. ,, = 32t " 
22.4 11 = 346 
16.S '1 = !!59 
18.9 " = 291 
16.l " = 248 

Such a <lose, s11ddenly thrown into the cirrulation, in no way 
illustrates the mode of action of iodine preparations used therapeu­
t~c~lly, espe?ially when administe~ed orally-not even when la.rge quan­
tihes are g1ven. Prévost and Brnet1119 and others who have observed 
''vasodilation" sperify, moreover, that it was produced by larO'e doses. 

As to the irritating influence of iodine (accumulated in Ú1e blood) 
on living elements, it is not only exemplified by the irritatinD' actior, of 
iodine on the skin and mu'.!ous mernoranes, but also by the

0 
irritation 

attending its elimination through the skin, kidneys, etc. As to ita 

'A.uthar's ronclusion. 
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influence on vessels, von ZeissJliº found that when .iodine was injec~ed 
into the carotid of dogs, thc blood-pressure rose rnten~e!y,. produ?mg 
redema not only of the brain, but also of the. lungs. _1lns 1~ ascnbed 
to a direct action on the vessels. Although vrnlent stnnulation of thc. 
tcst•organ doubtless assisted in provo~in~ s?-ch ex.ces~ive vasocons.tric­
tion, the fact remains that the local untat10n c~nt~·,bu~cd matermlly 
as cause. The production of excessive vasoconstnct1on 1s wel.l shown 
by a case of fatal poisoning following the injection int-0 an ovanan ~yst, 
reported by Rose.m At the autopsy he found that eve_1; comparatively 
largc arteries were completely occluded. Bogolopoff,.t,. on the. olher 
haud observed microscopically that in frogs, int.o wh1ch a solut1on oí 
pota;simn iodide had been injected, the capillaries were markedly 
dilated. 

The production of redema and interstitial hremorrhage could be 
illustrated by a large number of cases o~ record.- In a case reported 
by :Milian,173 for example, 6 gms. {90 grams) daily brought on at the 
eud of six days, an ecchymosis and large sul;mrncous bremorrhage of the 
palate. Wallace1·r. obserYed pleural exudahon and pulmonary ce<lema 
a.fter prolonged treatment. (Edema of the glottis may be brought on 

.by 45-grain (3 gm.) doses (Fenwick), or much Ia:ger doses; but 
smaller doses have also caused it: 15 grains (l gm.) rn cases :eported 
by Nélalon, Fournier, Huchard, Rosenberg; or small doses rn cases 
reported by Fournier La Barcerie and Guillemet. In all these cases, 
of course, the rernedj had been used during ~ more or less_ St~longe~l 
period. The braiu may also b~?me l~yperrem1c. Sokolowsk1. 1~ ?-lll­
mals trephined after the adm1mstra~10n of large ~oses of pota~smm 
iodide, found the cerebrum gorged 1nth blood. Tlns accounts for the 
observation of Rilliet that iodine could ea.use a sort of drunken_ness 
attended with ex.citement, tinnitus, palpitations and cven con~~~ls10n~, 
o.nd for the cases of cerebral hremorrhage reported by Hallopeau. Thts 
excessive vasoconstriction may even entail death, as in a case obser~ed 
by Franz/77 in which 1 gm. (15 grains) doses led to acne, ulceratmn 
of the nares, abscesses, etc., and finally death by double hydrothorax aml 
pulmonary II'dema. 

Iodism.-This condition is due to the presence of an 
excess of iodine in the blood over and above the aggregate of 
ihis halogen required by the body at large.* This aggregate 
is represented by the iodine contained in the thyroicl and para­
thyroids, the red corpuseles (which takc up their thyroidase) 
and what reserve the body íluids and thc different organs can 
accornrnodate. 

Although, on the whole, largc quantities of iodine or its 
salts, whether given in one dose or in many small doses, are 
more likely to cause iodism than small quantities, the quesbon 

• Aulhor's conclusion. . 
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of dose is subsidiary to the condition of the palien!. A very 
small quantity may thus produce iodism merely because thc 
patient's asset in iodine is up to its maximum limit*-his 
supposed "iodiosyncrasy."* This is particularly the case in 
subjects whose thyroid apparatus is only able, owing to local 
disorders (goiter, for example) or deficient deYelopment, to 
take up a small proportion of this halogen. * Any condition 
which inhibits more or less its excretion also predisposes a 
patient to iodism, by causing his asset to remain high. * 

'l'he two physiological effects of_ iodine on the test-organ 
(the direct action plus the sensitizing action of the thyroidase 
which acr¡uires its normal (but not maximum) power dming 
the use of iodine) cansing it to react violently, the adrenals are 
stimulated with corresponding vigor and, the excess of iodine 
in the blood aiding, abnormal vasoconstriction, produced iu the 
manner described, occurs. This abnormal vasoconstrietion 
is tlie direct factor in the production oí iodism, and may giYe 
nse to four classes of morbid phenomena: (1) passive engorge­
ment or eongestion of ali capillaries; (2) redema, when the 
engorgemcnt becomes excessive; (3) ecchymoses and luemor­
rhages when the walls of the capillaries are ruptured; and (4) 
arrest of funetion and nutr.tion wben the vasoeonstriction is 
such as to reduce or arrest the flow of blood to the tissues. 

The group of morbid phenomena due to capillary engorgc­
ment includes :* in the respiratory traet, coryza, antral and 
frontal pain, pharyngitis, tonsillitis, cough, hoarseness, tracheo­
bronchitis and pulmonary congestiou; in the nervous system, 
headache, iusomnia, delirium, neuralgia, neuritis, pleurodynia; 
in the muscular system, myalgia, tremar, twitching and spasm 
(the spinal centers beiug likewise hypenemic); in the organs 
of speeial sense, conjunctivitis, dacryocystitis, tinnitus aurium, 
<leafoess, perversions of laste; in the digestive system, gas trie 
irritation, vomiting and diarrhrea; in the skin, pruritus, ery­
thema and dermatitis; in the urinary system, polyuria, 
albuminuria and nephritis; in the glandular organs, salival ion, 
parotitis and hepatitis with icterus. Less frequently seen are 
the mdematons infiltrations-: redema of the larynx, palate, pleura 
and lungs, and of the lids, lips, neck, and even the entire sur-

• Author' B co11clusion. 
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lace. Rupture of the capillaries nnder the stress of the blood­
pressure is denoted by more or less extensive ecchymoses sorne­
times involving large arcas, epistaxis, hremoptysis, hrematuria, 
menorrhagia and hromorrhagic purpura. 

'l'he fourth group, dueto excessive initial vasoconstriction, 
thus obliterating or reduciug more or less local blood-supply 
and depressing functional activity, * includes as to the brain, 
somnolence, intellectual torpor, vertigo, ]oss of memory, hebe­
tnde, hypochondria, and rnelancholia; as to the spinal system 
and muscles, adynamia, muscular flaccidity, ineoorclination, 
paralyses, a sensation of weight in the limbs; as to the ali­
mentary canal, constipalion; as to the skin, eyanosis, ulceration 
and necrosis. Nutrition may tlrns be impaired sufficiently nncler 
the prolonged use of iodides to produce atrophy, especially of 
the mammro and testicles. 

Cutaneous eruptions of various kinds, papular, vesicular, 
eczematous, erysipelatous, pustular, etc., may appear during 
the administration of iodine or its salts, especially of the 
potassium iodide. 'l'he presence of severa! of these eruptions 
coincides with that of other symptoms of iodism and with 
abnormal vasoeonstriction; they are due to the fact that the ]alter 
condition, by eausing retention of the drug in the capillaries 
of the skin, promotes therein disorders similar to those pro­
dueed h)' externa] applieations of iodine. The mnltiplicity of 
eutaneons disorders is due to the presenee in these capillsries 
of different kincls of wastes: alloxuric bases, hypocatabolized 
eellular débris, various acids, etc., each of which affects the 
eutancous elements in its owu way. The underlying canse of 
ali these rruptions, therefore, is the same as in ali phenornena 
witncssed in io<lism, viz., abnormal vasoconstriction. * 

Ali these phenomena, ancl the excessive constrietion of the 
arteries, w011ld no! occur were iocline able to excite the th,vro­
pressor nerve.• But such is not !he case. Even when taken 
in doses sufficient to produce acule poisoniug, iodine and its 
preparations fail to increase the secretory aetivity of the 
thyroid .* Were it, in fact, otherwise, this organ woulc1 waste 
its product whenever its own pabulum, iodine, would enter 
the blood.* 

• Author's conclusion.. 


