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EVIDENCE OF SYSTEMIC INTERACTION OF

IODINE AND SODIUM THIOSULPHATE.

Iodine first came into general use as a disinfectant of
wounds and in the preparation of the skin of the operative
fisld, about fifteen years ago. It was used previously in
surgery for securing adhesive inflammation of serous cavities
and cysts. It produces a mild but desp and persistent
irritation and if repeatedly applied leads to vesication and
necrosis of the skin or tissue. The c¢linical use of iodine
ag an antiseptic hesbeen very successful, even dirty infected
wounds healing rapidly.

The widespread use of iodine by the medical profession has
popularized its use by the laity. At the present time it ls a
common housshold remedy., The most common preparation is the
official tincture of the United States Pharmacopoeia, containing
goven per cent iodine and five per cent potassium iodidé,‘sold
under the poison label.

Cases of poisoning from iedine are reported more frequently
a® its use increases, partly accidently, in the course of its

therapsutic use, or from suiscidal intent.
IODINE POISONING.

Poigoning with iodine can be divided inte two groups. One
group constitutes those cases of comparatively mild pelsoning

oceurring with large therapeutic doses and described by ths term



‘"jodism". These symptoms of mild poisoning are exhibdited after
comparatively small therapeutic doses in those manifesting an
idiosyncrasy towards the drug. These cases of iodism require simply
withdrawal of the drug and elimination of that remaining.

Serious poisoning with iodine usually occurs in those taking
the drug with suicidal intent, or those taking it by accident. The
fatal dose is one fluid dram of the tincture. This ig a eeven per
cent solution in alecohol so that the amount of iodine %rssent in the
average fatal dose amounts to 0.28 grams corresponding to 4 1/5 grains.
One feature of importance in the routine symptomatic progress of
iodine poisoning is the continually increasing depression, evidentally
of the centrai nervous system, leading to coma and death in from
twenty-four to thirty hours. The latter time seoms to be the more
comnon duration of the fatal casem.

In studying the treatment of iodine poisoning, a knowledge of
the action of this element becomes of fundamental importance.

Though iodine and iodides are among the most commonly used of drugs ,
we know but little of their manner of action. Profsssor Sollmanl
make the following conclusions in a study entitled, "The Fate of
Iodine, Iodides and Iodates in the Body"(1l).

Vi Weo--neither iodide nor icdate undergo any change in the serum.
Fres ieodine is promptly bound, with the formation of iedids but no
iodate iz formed, even in the presence of alkali, so that subsequent
acidulation doss not liberate iodine -----=W

vi. VWlLarge doses of free iodine, administered by stomach, exiset in

the blood solely as iodide. The addition ef acid to the blood doss

not regenerate iodine.%
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"The alkalinity of the bedy is mot sufficisnt to bind any
noticeable gquantity of free iodine- even in the absence of proteins
and aromatic groups.”

l. "The blood after the administration of free iodine does not
liberate iodiné on acidulation, because the iodine is bound through
the protein and not through the alkali.®

2. "Free ilodine cannot be liberated in the body, since all the
conceivable reactions for the liberation of iedine from its compounds
require much higher hydrogen=ion concentrations than exist anywhere
in the body."

The protein-iodide combination responsible for the toxic
effects of iodine, must be the same as that existing in the
superficial tissues when iodine is applied locally. The stain
produced by iodine upon tissue is removed rather quieckly and per=
manently by immersing the part in a golution of sodium thiosulphate.
The local irritatiop is stopped at the same time, Thia chemical re=
action occuring in the superficial tissues suggests the possibility
of producing the same reaction in the systemic circulation and all
the tissue supplied by the blood.

In reviewing the literature on iodine only two references are
found pertaining to the interaction of iodine and thiosulphate in
living tissuse. One of these is an article entitled,, "IL jodio
. come antisettico e 1'iposolfito di sodio come antidote al jodio",

2
reporting work of Sabbatani's on the counteraction of iodine
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held on the skin, by sodium thiosulphate. Snoy3 also employed

this reaction for the purpose of removing iodine stains. Sabbatani
believes the reaction to be between two molecules of sodium thiom
sulphate and one of iodins resulting in a compound fo which he
assigne the formula (Na28406).

The symptoms produced by iodine in toxic amounts are described
ag follows in Holland's4 toxicology:‘”lt acts as a powserful irritant upon
the stomach and bowels, cauaing pain in the mouth, throat and stomach,
vomiting and pﬁrging, extre@e thirst, fainting attacks and collapse.
When aprlied by surgesons freely to absorbing surfaces, it ma cause
gsystemic disturbances, such as headache, dizzliness, mental trouble,
along with the aboﬁe gastric symptoms brought on inderectly. Ite
elimination by the kidneys involves those ongané in- inflammatioén,
which may end in suppression of urine.t

The tresatment of iodine poisoning can best be described by
quoting from texts on the subject of toxicology. Some of the
texts make no sugzestion aside from the attempt to combat the
symptoms as they arige. Dwight anvaeterson5 state: "Emesis
and catharsis are indicated. There is ne definite chemical
antidote, but, on account of the affinity of iodine for starch,
farinaceous foods and liquids have a favorable action.”

Brundag96 states under treatment of iodine peisoning: " Eva-

cuate the stomach: syphon out the stomach with a stomach tube:

using plenty of water. If a stomach tube is not at hand, use an



emetic, such as zinec sulphate (20 graine in two tablespoonsful eof
water, repeated in ten to fifteen mimutes if vomiting is not produced),
or mustard (a tablespoonful in a small cupful of water, repeated in
fifteon minutes if not effective), or ipecacuanha (powdered ipeca«
cuanha 30 grains or syrup of ipecac a teaspoonful, every ten to
fifteen until vomiting results), or apomorphine hydrochloride, hypo=
dermically (1/10 grain repaated every fifteen minutes until effective).
After giving the emetic give plenty of lukewarm water t¢ encourage
vomiting. Starch is the best antidote for free iodine, forming
iodide of starch. Promptly and freely give large quantities of
starch, wheat flour or arrowroot water (water made by boiling stareh
in water or by pouring boiling water upon such), or givo sodium
thiosulphate (20 graine in two tablespoonful of water). The

stomach must be evacuated soon after givdng the antidote, as the
compound is not altogether inagtive. Also give sodium bicarbonate.®
The treatment is further continued, advising the use of whiskey,
aromatic ammonia, strychnine, atropine, digitalis, caffeine, anmyl
nitrite, and strong coffee. Artificial heat and opium are further
advised.

Holland? outlines the treatment for iedine poisoning as follows:
®Large drafts of warm mater will assist in evacuating the stomach. The
antidote is starch in soms form, best given in decoction, such as the
clear starch of the laundry; or as gruels, boiled riece or arrowroot,

given as long a® the vomited matter has a blue coler."
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It is of interest to note the varisty of remedies and methods
of treatment advised in the different texts on toxicology for iodine
poisoning. They indicateva‘lack of any specific antidote. None
of them offer any means of counteracting the drug once it has passed
into the physiological interior of the body. Iodine is volatile
and rapidly absorbed. Death usually occurs after twenty-four to
thirty hours, from the action of the absorbed iodine, The remedies
advocated by the toxicologies uniformly aim to counteract local
irritation of the alimentary mucosa and unabsorbed iedins. Their
field as antidote is thersfore limited in applicatiom and in utility.
It has long Deen known that sodium thiosulphate will combine with
froe iodine (2Na,S,0,21s2Wal Na,8,0,). This reaction has been made

8 for the purpose of removing iodine stains. Ezperiments

use of by Snoy
by Sabbataniz demonstrated that sodium thiosulphate could be used
locally to counteract the action of iodine on the skin. There is

no report in the literature, however, of its being tried to counter-
act iodine when in the systemic circulation.

The following work was undertaken to determine whether the
interaction of iodine and sodium thiosulphate occurring in the‘
superficial tissue would occur generally throughout the body from the
systemic»circulation; with a view to its employment as a specific
antidote in lodine poisoning. |

It was necessary for the success of our ezperiments that the

resulting iodine compound be much less toxic than the free iodine.



The National Formulary standardizes a Tinctura Iodi Decolorata
which is a hydro-alcoholic solution of iodirne to which sodium thio-
sulphate is added to reonder thé solution colorless. |

To determine the toxicity of the iodins compound we chose this
colorless tincturs.

It was first necessary to establish a minimum lethal dose of sach
substance for the rabbits we were to use. Sollman8 quotes figures
given by othor investigators, giving 0.075 grams of the slement iodine
per kilo of rabbit and 1.5 to 2.0 grams psr kilo of sodium thiosulphate

as a minimum lethal dose of each given hypodermically.
DETERMINATION OF TOXICITY OF IODINE DECOLORATA.

The toxicity of the decolorized tincture of iodine, which contains
by weizht 83.0 milligrams of iodine and 83.0 milligrams of sodium‘thiOu
sulphate psr cubic-centimeter, was determined. One cubic=centimeter
of decolorized tincture of iodine, (equalling 166.0 milligrams), pef
kilo of rabbit was injected hypodermically. No sign of any reaction
could be dstected. It was concluded that the decolorizsed tincture
of iodine was for all practical purposes non-toxic.

Confirmation of Sollman's figures for the establishment of 2 minimum

lethal dose of iodine and sodium thicsulphats was nest begun.
DETERMINATION OF M. L. D. OF IODINE.

The first rabbit was given 83.0 milligrams of iocdine per kile in
the form of the official tincture. No symptome of toxicity developed.
This tincturs was diluted 1:3 with distilled water and injected sub-

cutaneously in different areas so as not to cause too groat tissue



destruction in any one place. These dosages were gradually increased
on different animals to 150.0 milligrams per kilo of the element iodine
before any toxic symptomeg appearad. Thers were signs of deprassion |
lasting for about twenty-four hours. The urine contained no blood,

no albumen, no free iodine. The dosage was gradually increased to
190.0 milligrams per kilo. This dosage caused marked dyspnea, followed
by central depression within thirty minutes after the injection. The
regpirations became shallow and slow. The animal became very weak,
developed a slight tremor, it had difficulty in regaining its féet
when rolled on ite gide; the central depression deepsned and collapse
developed; the respirations were irregular and shallow; ninety-six
hours after the injection the rabbit disd of respiratory failure.

The urins was rqddish«brown, contalned blood, and a largs amount
of combined iodins, i.e. it coclored starch bdlue only aiter tresating
treating with acid. The post-morien revealed no very marked changes.
Thers was no fluid in the peritoneal or pleural cavities, or edsma
of the lungs. The kidneys appearsd esngorged and hypsremic, dark
purple in color. Histological exzamination revealed an intenss
hyperemia with extravasation of blood into the uriniferous tubules
and between the glomerular tufts and Bowman's capsulss. The renal
epithelium did not appear danaged.

The minimum lethal doss for these animals evidently lay around
180.0 to 190.0 milligrams per kilo as the element iodine given in the
form of the tincture. 411 suﬁsaquent expariments in which the rabbits
recsived over 19%90.0 milligrams per kilo died. One rabbit which received
210.0 milligrams died after elsven hours with symptoms abovs described.

But no animal receiving under 180.0 milligrams psr kilo was lost.



It will be noted that these figures are considerably higher than
those guoted by Professor Sollman. The rabbite we used had besn
rearad sntirely out of doors. They were very vigorous adult animals
with high resistance. We attributed the higher figures their

splendid physical condition.

DETERMINATION OF COMPARATIVE TOXICITY

OF SODIUM THIOSULPHATE.

The sodium thiosulphate was given in the form of a ten per cent
aqueous solution subcutaneously. The dosage was gradually increased
with each succeeding animal, watching carefully for any toxic mani-
festations. Three grams per kilo were given the last rabbit. Ne
toxic sympitoms were observed. A volume of th;rty cubic-centimetors
was necessary for this dose. A hypodermic of thie volume caused
considerable tiasus damaze. We feared that the results of trauma
from larger doses would confuse any toxic manifestations.. Also,

the high dosages we had safely given, convinced us that the drug

was comparatively non-toxic, and that it could be ruled out of our cal=

culations so far as its toxicity was concernad.



EVIDENCES OF SYSTEMIC INTERACTION OF

IODINE AND SODIUM THIOSULPHATE.

We next worked to counteract the toxic action of iodine by sodium
thiosulphate. The first rabbit was given one gram per kile of sodium
thiosulphate in the form of the ten per cent aqueous solution, and 250.0
milligrams of iodine per kilo in the form of the official tincture; each
injected subcutaneously, the iodine after the sodium thiosulphate, in
areas removed from each other that there micht be no local irritation
between them. The iodine eolution was diluted 1:3 with distilled
water and injected in several different places to avoid tissue destruce—
tion. This animal developed no toxic symptoms and ate well. The
urine was clear, neutral in reaction, contained a small amount of
albumin, considerable amount of combined iodine, no free iodins. At
the end of five days all traces of iodine and albumin had disappeared
from from the urins. |

The next dosage was 300.0 milligrams per kile of iodine and one
gram of sodium thiosulphate. The results were similar to those of
the first experiment, except there were signs of gagtro-intestinal
irritation an hour after injection.

In the succeeding experiment, 310.0 milligrame of iodine per
kilo and one gram of sodium thiosulphate were aduinistered. The
animal manifssted some desire to'eat, but after five hours developed
gome pain referable to the abdoumen. It received 0.2 gram injections
of sodium thiosulphate at two hour intervals the first day, given
subcutansously. At the end of the seventh day the urine was free

of iodine and albumin, and the animal appsarsd perfsctly normal.
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The next rabbit received first, 0.5 gram of sodium thicsulphate
in the form of a ten per csnt solution followed immediatsly by 320.0
milligrams of iodins per kilo, both subcutansously; 0.3 gram of
godium thiosulplate (ten per cent aqueous solution) was then given
intravenously. Within two hours the animal was in a state of
collapse, it lay prone and limp, there was marked hyperpnea, the
respirations were shallow, the heart rapid and weak. The O§3
gram dose intravenously was repeated. Within fifteen to twenty
minutes after the administration of the sodium thiosulphats the
animal regained its feet and thereafter moved about in its cage
occagionally. The intravenous injection was repsated in thrss
hours.

The urine was murky-brown in color and thick, neutral in
reaction, it contained some albumin, and considerablé amount of
combined iodins. >In five days this animal's urine was clear of
iodine'and albumin, and it had apparently recovered,

The injection of the salt dirsctly into the blood stream
was given with the hope that a more rapid reaction would bs possible.
We were oncouraged by the results of this expsriment. We con-
cluded that small amounts of the salt, given at frequent inter-
vals, subcutaneously and directly into the blood stream offered the
best way of counteracting the iodins.

The next animal received 340.0 milligrams of iodine per kilo,
one intravenous injection of 0.2 gram sodium thiosulphats immediately
following, and 0.2 gram doses of the salt subcutaneously at hour
intervals thersafter for the next twenty-four hours. This animal
recovered nicely without showing any very toxic symptoms beyond a

hemorrhagic nephritis which developed within twenty tc thirty minutes

<



after the iodine injection.

In the next seven experiments, deseg from 350.0 %o 375.0 milligrams
of iodine per kilc were given. The sodium thiosulphate was given every
hour subcut&neously-fcr twelve hours and every hour intravenously for
twenty-four hours, in 0.2 gram gram dogses. All of these animals died
within twenty-four hours from respiratory paralysis. Symptoms of desp
central nervous depresgsion and severs gastro- intestinal distress were
noted.

As the above symptoms with which these animals died corresponded
rather closely with those which occur when toxic doses of sodium
thiosulphate are injected intravenously, as stated by Professor Sollmang,
-central depression, and cardio-vascular collapse,~ we suspected that
our antidots might be & factor in the cause of death when administered
in this manner. To ascertain whether or not the intravenous method was
4 wrong one, the next animal was not givaﬁ any intravenous injections
of sodium thiosulphats but received hourly injections of 0.2 gram
subcutansously, following a dosage of 360.0 milligrams of iodine per
kilo. This animal died after forty-seight hours. It d4id not exhibit
80 great a central depression as those rabbits which had received the
intravenous treatment. The gastro-intestinal distress, however, was
marked, large quantitiss of combined iodine were pressnt in the urine,
and considerable amounts of sodium thiosulphate. This was teeted for in all
the rabbits! urines by observing how many drops of urine were reguired to
decolorize one drop of the official tincture of iodine. We endsavored
.to maintain such a concentration of sodium thiosulphate in the system,

so that four to five drops of the urine would completely decolorize one

drop of ths tincturse.

v
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Post-mortem examination of the above rahbbit revealed a stomach
filled with food and intensely contracted throughout. The food
material was very dry, the mucosa of the stomach cams away when the
food was removed, the whole mucosa of the stomach appeared necrotic.
There was no flnid in the peritoneal or pleural cavities, the lungs
were normal in appearance, the kidneys and epleen, dark purple in color,
liver, normal in coler.

With the idea that the gastric irritation wae coming from the
iodine excretsd into the stomach, thse next rabbit was given the séme
dosage, (360.0 milligrams of iodine per kilo), but received one-tenth
to one gram doses of sodium thiosulphate per stomach tude, in addition to
ths subcutaneous hourly injections of the same. After one hours time
this animal was quite depressed, but the symptoms did not increase.

He gave evidences of abdominal pain. Blced was present in the urine
for eight hours after the injection of the iodine. The administration
of the salt per stomach tube seemed to cause some distress and active
perigtalsis wag exhibited afterward. Semigolid stools followed., The
animal showed a desire to eat after forty-eight hours. The urine was
free from iodine and albumin on the fourth day after the injecticn of
the iedine,

By following this method of procedure, i.e. frequent subcutaneous
injections of sodium thiosulphats; adwministration of one gram of the
same per stomach tube, we wsere able in the next four egperiments to

increase the iodine dosage from from 360.0 milligrams per kilo, to
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450.0 milligrams per kilo without any more severe symptoms than the
340.0 milligram dose caused. We had one fatality with an animal
which had recovered from a 375.0 milligram dose, apparently from a
gsepticomia duc to infection at one of the injection pbints0

The animals receiving 450.0 milligrams of iodine per kile
recoversed rapidly without any marked effscts. In giving g0 large a dose
as 450.0 milligrams of icdine per kilo as the slement iodine in the
official tineture, 15.5 cubic-centimeters of solution was necessary.
It was impractical to diiuto to more than thirty cubic-cantimsters,
on account of limitation of subcutansous arsa. This factor prevented
us from going higher with our dosage.

This last animal was kiiled by chloroform six months later.
Post-mortem examination revealed no abnormalities beyond the

clcatrizes at the iodine injesction points.

CONCLUSIONS.

We had counteracted over two and a half times the minimum lethal
dose of iodine with sodium thiosulphats.

It sesms logical to conclude that sodium thicsulphate will combine
with iodine in the systemic circulation and tissues to form a compara-
tively non-toxic compound.
| Sodium thiesulphate is sufficiently non-~toxic to the rabhit in
doses necessary for the treatment of iodine poisoning, when given

hypodermically or by stomach tabe.,



It should bs noted also, that 3.8 per cent of the official
tincturs of iodine is iodine in the form of icdide. The rabbit
receiving 450.0 milligrams of iodine per kilo as the element,
received also 182,13 milligrams of iodine in the form of iodide,
totalling 632.13 milligrams of iodine received per kilo. The
toxicity of the iodide as reported by Boehml® undoubtedly added
to the toxicity of the dosss as given,

A relative dose of the last for a seventy kilogram man would

equal 44.249 grams.
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THE EPFRCT OF SALIOYLATE ADMIEISTRATION
OF THE ACETOFL BOUY CONTINT OF THE BLOOD.

Langemede reporting in the L&ncﬁtl, cells atiention
tec the scidomls oueourring in ohildren under salicylate
treatment., These ochildren were i1l in hospitals sufiering
from acute rheumatioc fover. Constipation was & constant
- aymptonm &eebrﬁing to the repors,

loBerty reports s case of poisoning in the Norithwest
ﬂadiainaﬁ of & three year olé boy who drank three drams
of methylsalieylate., He had h@en,in apparently normal
health., lcHerty mentions aysﬁnma, and rapid pulse among
the uymptoms which devaloped bofore ﬁaatﬁ.

Myers in the Jr. &*ﬁ‘A‘g, reports a case of methyle
salioylate poisoning in & boy of two years., The symptoms
came on after twenty-four hours. The most prohaunae& of
hhaaé were cinchoniasm, vomiting, and dyspnesa. Agetonuria
wag prosent 0 a degree similar to that seen in diabetle
gomsz, the extreme ailr hunger (¥ussmal breathing), sand
high ecetone body content of the urine were the most marked
features of this case. The ease 4id not end fatally, how-
ever.

The salicylates arc among the most widely and freely
usad of drugs. It becomes pertinent after studying the
above reports to know whether or not the sslisylates play
any role in the produetion of scidosis and scetone bodies,
o mention is mede elsewhsre in the literature of acldosis

- gomplicating the edminictration of mallcylates,



FURPOUE AKD PLAR OF INVASTIGATION.

The Zollowing experimante were planned with the
idea oY determining whether or not the salieylates in
full therspeutic doses influenees the blood aontent of
acetone bodies. Vigorous sdult rabhits were used in
our firsl seriee of experiments. They were narcotisged
by sduministering urethane 25% solution and chlorstone
gsaturated solution by stomuch tube. Then undsex 1@@&1
anesthesis (eocaine) the trachea wes canulized end attached
to a Lresver respirsiory apparstus; one of the curotids
was csnulized and oconnected to & mereury manometer in
ordsr to observe any flustuations in blood pressure., In
none of the experiments 4id ithe blood pressure fall below
76 millimetors of meroury. -The_tamparatuf@ of the animals
wus carefully hwtaﬁ by iherm@mazera, and wapg maintained by
mesng of artificisl heat from an elsotrical plate.

The sodium sslicylote wus given intravenously in
- the firgt series of experiments with the exoeption of the
last asnimel whioh recelved two grame sodium sslioyiute
per stomech tube. W0 s.0e 0f sight per cent aqueous
solution wers given in the firet sxperiment, 8ix s.c.
in the second, and e¢ight ¢.cs in the resaining experi-
menida

the minute volume oi respired air wss noted from

time o time and records in the agcompanying table,

L



A sample of blood of about five grame weight was drawn into
tarred flasks, weighéd and snalysed for their preformed age~
tone and beta~oxybutyric scid content sccording to karriot's
modifiocsution of Seott-wilson's method (Jr. Biol. Chem. 04}.

The nephelometer mothod o estimuation was used.

TABLE 4 1
HINUTE VOLUME OF EXPIBXD AIR.
| Time after receiving 4rug.

fExpte Normal 1B'30' 1:00 1:30 2300 3:00 4:00 4:30 B:00 5:30

1 680ce . 690 760

2 740 1812 1162 1108 968

3 640 1180 980

4 980 920 1060 1160

b 900 980 980 765 699
6 1035 786 918 877 850

Bxperiment # 6 received two grams of sodium aﬁiiayl&ta

per stomach tube instesd of intravenous administration.

TABLE # 2
RATE OF RESSIRATIONS PER MINUTE,
Pime after racelving drug.

#Expt. Normal 1E8' 30* 1:00 1:30 £:00 3:00 4:00 4:30 5:00

1 40 85 B6
2 58 106 116 = 116 124

8 B6 68 B6 60

% 46 62 56 64 68

5 486 gz 48 39
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After comparing the figurse in ‘he sbove tables 1t does
not appear that sslieylates affeot the respiratory rate or
blood pressure to any appreciable extent ﬁitkin the time
above recorded. There i@ an incerase in the minute volume

- of expired sir, but not so great or constant as would be

looked for in specifie drug setion.

TABLE ¢ &
BLOOD ACETONE CONTENT OF RABBIT IN SALICYLATE I}YS}?KL‘QM
Milligrams of acetone per gram of blood,

Bxpt.Normal Time after receiwing 4rug.

| B 107 167 307 1,00 1,30 2,00 5400 - 4,00 44850 5480
£ L0308 01967 0264 02183 »02026
3 ,03529 JORE02 0814.0301
4 .03204 <0702 «0B66 #0401

5 0224 +0194 .0283 ,027 ,0183
*6  ,00862 J0R62 03614 02978

“The snimal in Expt $#6 ressived its salioylate per stomach
tube. © The blood sample withﬁr&ﬁn for estimation of normal
was taken before the sdministration of the nareotic. In the
preceding experiments the semples for estimation of normals
were withdrawn afteor the @pimels were narcotized. The lower
normal in Expt #6 maybe sccounted for By the time of with-

drawal in reletion to the motion of ithe ansesthetia,



PABLE # 4
BLOCD BETA~OXYBUTYRIC ACID COHTEET IF SALICYLATE DYSPNEA
M111% per oublo centimetre.
Expt. lorma Timoe
10" 18' 80" 1,00 2.00 3.00
0336 40334 0464 0395
4 L0831 068 +0658
T #0178 «0434

Comparison of the figures in the above tables revesls
no apperent inerease in ithe blood sontent of acetone or
bete=oxybutyric asid following the drug sdministration.

“he normal figure for bete-oxybutyric scid in Bxpt #6
is gomsidersably less than the normals in the preceding
experiments. It sompares favorsbly however with later
experiments, f.e. 2xpt #11, 13, 14, 15, and 16, The high
normsl values of ixpt £3,4, and 5., are prabaﬁly dne to the
action of the narcotic used in these experiments, in whieh
the bleod samples for normel estimution were drawn after the
animals were full narcotised. Blood for normal in Zxpt #6
and later experimenta were 4drawn dbefore the anasathetlie was
given under loocal anaesthesia,.

In the casse of poisoning cited sbove the symptoms of
acidodis ceme on after twenty~four hours from the time the

‘salieylate was taken.



With the idea in view that the drug might affect the
gonaral metabolism so that & condition of scidosis would '
result after ¢ longer, we begsn & second series of experiments
in whigh the salicylate was given in toxie amount over longer

periods of time,.

TUE EFFEQLS OF HXTENDED SALICYLATE ADMINISTRATION
ON YHE ACETONE BODY CONTENT OF THE BLOOD.

In the experiments the blood samples were drawn under
gocaine anzesthesia, After the normale were taken & large
initial dose of the drug was given, followed at frequent
intervales by small amounts over periocds of twenty-four to
forty-eight hours, . The animals were kept saturated up to
their lethal limit. we found 0.8 gram sodium salieylate ‘
by mouth per kile to be the minimum lethsl initial dose,

Pour of the animals sucoumbed during the course of the
adminiatratien; The drag'waa given per stomach tube
supplemented by hypodermiec injection, whenever there
appeared 1o be much gastric irritation ieilawing the use

of the stomach tube. | |

‘ All of these animals begame very dyspneicy the breathing
wag firet exaggerated, panting, as though after a severe .
exertion within two and & half to three hours after the initisl
dose. As the foxicity incressed the respiratiions beceme
alower and dewper;thé aninmal fighting for sir; irregular and
gasping before death.



Convulsions usually precoded death, The rabhit inthe
thirteenth experiment died forty-two hours and twenty
minutes after receiving the initiel dose ol 0.8 gram
per kilo. He had received all told by hypu snd stomsaoh
tube at time ol death 5.3 grawms per kiloa
Samples oi blood were drawn undér gooaine anesthesia
88 Boon as marked symptoms of respirstory distress and toxieity
appeared, and anslyzed for thelr eacetone body content &as

in the previous experiments,

PABLE #6
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BLOOD AFTER LBaQ:-BDED AND T0XIC DOSAQGE OF SODIUM SALIOYLLTE,

7Bxpt. Normel ' Time after taking'drug.
2,00 3.28 B.B0 6,00 19,30 28,18
| « 00986 « 0145
& L0157 ' » 0136
-1 L0103 ‘ ' «0119
| 13 .ou89 | . +0136

14 .0180 »0101 .01Z28



TABLE #6

MILLIGRAMS BETA-OXYBUTYRIC ACID PER CUBIC CENTIMETER BLOOD

APTER BaTLNDED AND TOLIC DOSAGE OF BODIUM SALICYLAIR.

#Expt. Normal 7ime after taking drug.

. 328 B8O 6400 268418 30486
i1 20248 02604
13 «0182 : «0UL5603 08282

14° 0237 0806 ,0182
*Experiment #l4 are the figures from cats blood.

TABLEST
RATE OF RBSPIRATION
APTER BXTSNDLD AND TOXIC SALIOYLARE DOSAGE.

f#ixpt. Hormal rime after taking drug.
1.00 3400 8430 4.00 6400 7.00

11 800 820 220 200 160 120 126
" 18 144 : 118
14 86 118 2680 200 116

Examination of the results in tables # B, 6 and 7
reveal no elteration of blood scetone body content to a
degree that wwulﬁ produge symptoms of acldosis. The
salioylata waa given over s period of time long enough
in this last series of experiments to determine whather
or not any metabolie eh&nga produced by it was roapanaihla
for an increase fh the acetone body eontent as noted by

.
Langemede” and in the poison cases reports.



A ehange in the respiratory rate was drought about in sll
gases, which was evidently due to th% gentrel action of the
drugs The low agetone body content of the blood as shown by
the secompunying tubles would seclude any change from possible
nclidosis.

A oot was used in experiment fl4 on the possible assumption
thaet & carniverous animsl might reapond differently than &
herblvercus one, 7The sallicylate provéﬁ to be more highly
toxic to the oat than the rsbbit, but the snalytisal resulis

revealed no change in tho ucetome body eontent of the blood.

THE EPPECT OF SALICYL.TE ADKMIRISZRATIOR

OX THE AGLTONE BODY CONTERT OF THE HUEAE BLOOD,.

The efiect of Salioylate medication on the scetone body
gontent of the blood in man was studied in one ochild reguiring
‘saliaylataa and one adult in haalth; The child aged nine,
wes given 1/3 gram sodium 8slioylate hourly for twenty-four
hours. The adult weighing 176 pounds toock one gram of sodium
galioylate euch hour for seventeon docses. An insipgnificent
1naregsé ogeurred in the seetone and bata~axyhntyrie acid
content of the ghild's blood, but no incroase ocemrred in the
blood of the adult. Cinohonism was caused by the salioylate

in both cuses.
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fExpt. Hormal

*15 Q062
16 « U048
186 L0114
16 .01714

TABLE #8

HUMAN BLOUD ACETONE CONTENT
APTSR SALICYLATE ADMINTSORATION,
24 hours. |
.00861
.00409

BETA-OXYBUTYRIC ACID.
40189
01843

*9 yea» 0ld child.

It might be remsrked that the blood of the ohild showed

a tendency to increase ‘the scetone and beta-oxybutyric seid in

gontent. rossibly this may be asgcentuated in some cases.

CORCLUSION.

Salioylote eirculeting in full therapeutie or toxic doses

in the blood does not alter the agetone, discetic acid or

bets-oxybutyrie acid content of the blood in man or rabbit,

le.
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