






















































































































































































































































































































































286 INORGANIC POISONS 

ounces (62-124 gm.). In his experiments he administered ! grain 
(0.015 gm.) on four successive days to a guinea-pig weighing 8 ounces 
(248 gm.) with no apparent injury. He himself while fasting took 61 
grains (3.95 gm.) and felt no evil after-effects. 

Symptoms.-Gastro-intestinal irritation is shown by vomiting and 
diarrhea, with straining and abdominal pain. After absorption dilata­
tion of the pupils with convulsions, paralysis, and heart failure may 
supervene.1 

Fatal Dose.-About 100 grains (6.5 gm.) of the chlorid proved fatal 
to a woman, although, by gradually increasing the daily quantity, 
Pivondi was enabled to take in divided doses 119 grains (7.7 gm.) in 
one day. 

Fatal Period.-Death occurred in 1 case in ten minutes, in another 
in one hour, in another in fifteen hours, in another in thirty-four 
hours, and again as late as a week after taking the poison. 

Treatment.-The best chemical antidote is magnesium sulphate 
(Epsom salts) or sodium sulphate (Glauber's salts). Both have the 
power to precipitate the barium as insoluble sulphate. The stomach 
should then be washed out with milk and water. Anodynes are indi­
cated for the pain; heat and stimulants for the cardiac depression. 

Postmortem Appearances.-Any or all of the signs of gastro­
intestinal inflammation may be present--i. e., patches of redness, 
swelling, softening, effusions, ulceration, and even perforation. 

Linossier,2 by experiments on rabbits, found that after chronic 
poisoning for thirty days all the organs contained barium-the bones 
most of all, the kidneys, brain, and spinal coi·d showed a less amount, 
the liver still less, and only were in the lungs, heart, and muscles. 

Tests.-1. Dilute sulphuric acid precipitates barium sulphate, which 
is insoluble in hydrochloric or nitric acid. 

2. Neutral potassium chromate gives a yellow precipitate, insoluble 
in water, but soluble in nitric or hydrochloric acid. 

3. A green hue is given to a colorless flame when a barium salt is 
held in it by a loop of platinum wire moistened with hydrochloric acid. 

Detection.-Having dissolved the organic matter by hydrochloric 
acid and potassium chlorate and precipitated most of the common 
metals by hydrogen sulphid and ammonium sulphid, remembering 

· that a portion of the barium may be present as insoluble barium sulphate 
in the initial residue left after treatment of the tissue with hydrochloric 
acid and potassium chlorate, the filtrate may be tested for soluble 
barium salts by dilute sulphuric acid. The initial residue spoken of 
above as containing barium sulphate may be incinerated, fused with 
sodium carbonate, the metal taken up with water and filtered, the in­
soluble barium compound (barium carbonate) now being dissolved in 
dilute hydrochloric acid and tested with dilute sulphuric acid. 

Instead of the above method, the organic matter of the tissues 
may burned in a crucible placed in an electric muffle where there 

1 See Salant and Kleitman, Jour. Pharm. and Exp. Therap., 1922, 20, 247. 
2 London Med. Record, 1887, 15, 471. 
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is little chance of volatilization of the barium, or the tissue may be 
treated with nitric and sulphuric acids (as in the method of Gautier) 
the liquefied material evaporated until white fumes of sulphuric acid 
are evolved (in order to drive off any hydrochloric acid that may be 
present), and this residue transferred to a platinum dish and incinerated. 
In either case fuse the ash with sodium carbonate, take up the melt 
with water, filter, dissolve the residue on the filter with dilute hydro­
chloric acid, and test this solution for barium by the addition of dilute 
sulphuric acid. 

MAGNESIUM SULPHATE 

As a cathartic alone or as an ingredient of Glauber's salt or of 
various natural purgative waters, magnesium sulphate is frequently 
administered. For this purpose it is best given dissolved in a large 
amount of water. The local irritant action excites peristalsis while the 
unabsorbed liquid softens the fecal mass. Epsom salts has been taken 
by mistake for sugar in solid crystals; it has been taken ignorantly in 
concentrated solution repeating the dose because of failure to act. It 
is to be remembered that magnesium sulphate, as oftentimes marketed, 
may contain sufficient arsenic as an impurity to cause toxic and even 
fatal results. The dry salt slowly dissolves in the alimentary fluids and, 
not acting as a purge, inflames the mucosa and is absorbed. After cir­
culating in the blood-stream, it is eliminated slowly in great part by the 
kidneys, though anuria may occur for a time. If there be no mechanical 
obstruction, the rapid onward movement of the purgative, when it is 
diluted, prevents absorption. If this movement is obstructed or is de­
layed by sluggish peristalsis, the salt is absorbed even from dilute solu­
tion. In any event, if a sufficient amount of the salt be absorbed, general 
intoxication follows. Sometimes the failure to purge leads to repeated 
doses in concentrated solution at short intervals. This favors absorp­
tion and accumulation in the circulation and, eventually, leads to 
paralysis of the bowels. Menig1 has found the toxic action of magnesium 
sulphate so marked that he employs an injection of a concentrated 
solution into the peritoneal cavity as a rapid means of killing animals. 

Symptoms.- The intravenous injection of magnesium sulphate 
by Meltzer and Auer2 induced general anesthesia and relaxation of 
the abdominal walls. Repeated doses paralyzed the skeletal muscles 
and the reflexes and abolished respiration. The margin of safety was 
too small for a general anesthetic, one of the earliest effects being, 
in some cases, respiratory paralysis. 

It has been used to control the convulsions of tetanus and as a 
local anesthetic by subcutaneous injection. 3 In a study of 2 cases 
reported by himself, and 8 by others, Boos4 noted that 6 were fatal; 
in only 1 was there active purging and in 5 there was no purging what­
ever. The paralysis of the bowel with enteritis called for laparotomy 

1 Personal communication. . 
2 Amer. Med., 1905, x, 916; Med. Record, 1~-~5, lxviii, 965; Amer. Jour. Physwl., 

1905-06, xiv 366; Jour. Exper. Med., 1916, xxm, 641. 
3 Mendei and Benedict, Amer. Jour. Physiol., 1909-10, xxv, 1. 
4 Jour. Amer. Med. Assoc., 1910, lv, 2037. , 
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in 2 cases. Vomiting occurred in 5. The urine was scanty in all and in 
some was suppressed. There was paralysis of the respiratory and 
motor nerves, and of the reflexes; 2 had convulsions. 

Curtis1 employed hypodermoclysis of magnesium sulphate, follow­
ing the method of Gwathmey,2 using 310 c.c. of a 4 per cent. solution 
of chemically pure magnesium sulphate as an aid to the nitrous oxid­
oxygen anesthesia. Death occurred sixty hours after operation, follow­
ing a period of marked prostration. Postmortem examination showed 
intense jaundice, extensive acute fatty changes in the liver, marked 
cloudy swelling of the parenchymatous organs, multiple petechial 
hemorrhages of the pleura, pericardium, and endocardium. The 
lining of the stomach and bowels was unchanged. Chemical analysis 
of the liver showed a magnesium sulphate content of 5.33 grams, after 
deducting the amount normally present in the human liver. 

Treatment.- A case reported by Fraser3 illustrates the remedial 
value of normal saline solution infused subcutaneously at a critical 
stage. A boy, three and a half years old, mistaking Epsom salts for 
sugar took 1! ounces and washed out the bitter taste with milk. In a few 
minutes he had gastric pain, thirst, and vomiting. Twenty-five hours 
later he was almost in collapse, the urine was very scanty, and the 
bowels were unmoved. The temperature was 100" F., pulse small 
with a rate of 160, respiration labored, thirst intense. The abdomen 
was distended, rigid, and hyperesthetic as in peritonitis, so that a 
laparotomy was performed but no mechanical obstruction to the bowels 
was found. For forty-eight hours he was moribund. Subcutaneous 
saline injection was given in the axilla, and t grain of calomel was 
administered every hour. Improvement set in, the bowels were opened, 
and a good recovery ensued quickly. The saline infusion, diluting the 
Epsom salt in the circulation, lessened its toxicity and promoted its 
excretion by the kidneys. 

THORIUM 

(Chemical Symbol, Th.) 

This is a radio-active metal of the tin group. Thorium nitrate, 
Th(N03)~,6H20, is a freely soluble salt extensively used for incan­
descent gas mantles. It has been suggested as possibly a good contrast­
medium in Roentgen work. In the light of recent experience this is a 
dangerous error. Francois4 reported an irritant effect on the bladder, 
following an injection into that organ of a solution of that salt to serve 
as an opaque medium for the Roentgen ray. He was compelled to 
perform an emergency cystotomy as the patient was unable to evacuate 
the bladder and catheterization was impossible. A fatality due to 
acute toxemia was studied at the Mayo Clinic by Weld. 5 A woman, 

1 Jour. Amer. Med. Assoc., 1921, lxxvii, 1492. See also Greenough, Ibid., 1922, 
lxxviii, 1148. 

2 Ibid., 421. 
3 Lancet, 1909, i, 1174; see also report of 2 cases by Anderson, Georgia Med. 

Assoc. Jour., 1921, 10, 826. 
4 Belgian letter, Jour. Amer. Med. Assoc., 1921, lxxvi, 880. 
6 .Jour. Urology, October, 1919, 2, 415. 
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aged fifty-five, under diagnostic examination had thorium nitrate as 
a pyelographic medium carefully introduced by catheterization, to the 
pelvis of the kidney. There was no immediate pain but some faintness 
for a time, yet the patient was able to return to the hotel. At the end 
of six hours, she was suddenly seized with nausea, vertigo, and weak­
ness. She grew rapidly worse with marked vomiting and prostration, 
dying nine hours after the pyelogram. The autopsy revealed general 
arterial sclerosis, some atrophy of the kidney, edema of the lungs, 
and fatty changes in the liver. 

Physiologic tests were then made on dogs with 15 per cent. solu­
tions of thorium nitrate given intravenously. One of the marked toxic 
effects was on the heart muscle direct, causing a rise of blood-pressure 
and in 4 out of 6 cases followed by fatal heart failure. This ending 
occurred in spite of elimination of the central nervous system by sec­
tion of the vagi; of the nerve ganglion by doses of nicotin; of the nerve 
endings by doses of atropin. Toxicity varied with the different ages 
of the five different solutions due possibly to the conditions under 
which they were kept. 

All pyelographic media and various dyes are rapidly absorbed 
from the pelvis of the kidney and produce their systemic effects. 
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