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Reingold and Webb ( 5 )  have recedtly reported that 
death occurred after four intravenous injections of 
thiamine hydrochloride (100 mg./cc.) into a human. 
These injections were given over a period of about 
one month, and it was concluded that death was due 
to anaphylaxis. However, the symptoms described 
were similar to those seen in this laboratory when a 
similar solution was injeEted intravenously into rab- 
bits. I n  our work a 200- to 300-mg, total dose of 
thiamine usually resulted in collapse and/or death 
in  most of the animals. I f  the injection was stopped 
before respiration ceased, the animal usually recov-
ered within five minutes and apparently suffered no 
ill effects. These'results were obtained over a period 
of eight months using 20 animals of about 3 kg. body 
weight. Hecht and Weese ( 2 ) ,in  1937, reported that 
the intravenous injection of 80 mg./kg. of thiamine 
hydrochloride caused no ill effects but that 160 mg./kg. 

caused death by paralysis of the central nervous sys- 
tem. Stern ( 7 ) ,  in 1938, reported that death occurred 
in a cat given 20,000 I.U. of thiamine hydrochloride 
by cisternal puncture. Evidence has been presented 
that anaphylaxis and sensitivity both play a par t  in 
human thiamine hydrochloride toxicity (1,3, 4, 6, 8 ) .  

Anaphylaxis in  the rabbit is entirely different f rom 
that  seen in the guinea pig or in humans. The lungs 
are  not directly involved. The pulmonary artery is 
constricted, and the right auricle is engorged with 
blood. Respiration continues after cardiac arrest (9). 

A group of five virgin female rabbits weighing be- 
tween 1.5 and 1.9 kg. was given intravenous injections 
of a solution containing 100 mg./cc. of thiamine a t  
the rate of 1cc. every two minutes. Another group 
of five animals was given similar injections of a 0.35- 
per cent chlorobutanol solution. The solutions were 
given in this manner to determine which chemical was 
the cause of toxic manifestations seen when a solution 
containing 100 mg./oc. of thiamine hydroohloride and 
0.35 per cent ohlorobutanol (the usual commercial 
strength) was injected intravenously. The results of 
the thiamine injections are shown in Table 1. Each 
of the rabbits in the second group received 35 mg. of 
chlorobutanol (10 cc. of solution) and, when observed 
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over a period of one week, showed no pathological re- 
action to the injection. 

As i t  had been reported that anaphylaxis plays a 
par t  i n  thiamine toxicity, those animals surviving were 
given a sensitizing dose of 100 mg. of thiamine, and 
one week later injected intravenously with 100 mg./cc. 
of thiamine solution. until death occurred. The reac- 
tion of the animals was the same as previously de- 

TABLE 1 

dnimal Weight
(kg.) 

%zl 
(mg.) 

Results 

IOxtreme vasodilatation at  220 
mg., convulsions, cyanosis in- 
ability to stand ; animal) re- 
covered. 

Vasodilatation at  120 mg.. con- 
vulsions at  140 mn.. death bv 
respiratory paralfsls at  18b 
mg. Autopsy showed lungs
collapsed but normal ; other 
organs normal : auricular ex-
trisystoles, rate of 3 :1. 

Vasodilatation at  200 mg con-
vulsions at  220 mg at  'khich 
point respiration st(opped but 
started again with ensuing
death by resiiratory paraly- 
sis. Blood was definitely 
venous and the animal cyan-
otic. Autopsy revealed the 
same conditions as in #22. 

Vasodilatation at.120 mg., death 
by respiratory paralysis at 
200 mg. No convulsions ;
otherwise the same as #22. 

Vasodilatation followed by col- 
lapse at  240 mg. No convul- 
sions Res iration very slow 
and animaf cyanotic ; recov-
ered in five minutes. 

scribed, but the toxic dose was almost doubled (from 
375 to 500 mg./rabbit). There was no evidence of 
anaphylaxis, but auricular extrasystoles were seen in 
five of six animals injected. The usual rate was 3 :  1. 

Electrical stimulation of the- muscles of the dia-
phragm showed that the muscles were still able to con- 
tract. Further, electrical stimulation of the phrenic 
nerve caused the diaphragm to contract, thus showing 
that the observed respiratory paralysis was central in 
origin. This could only mean that the respiratory cen- ' ter of the medulla was paralyzed. 

(1) The above results are the same in every way as 
those observed when a solution containing 100 mg./cc. 
of thiamine hydrochloride and 0.35 per cent chloro-
butanol was injected intravenously. 

(2) The toxicity encountered upon injection of 100 
mg./cc. of thiamine hydrochloride solutions is due to 
the thiamine content and not to the preservative. 

(3) Symptoms of thiamine hydrochloride toxicity 
may be summarized as  follows: (a)  peripheral vaso- 
dilatation; (b) decreased respiration due to direct 

action on the respiratory center in  the medulla; (c) 
asphyxia1 convulsions due to anoxia resulting from 
decreased oxygenation of the blood; (d) death by 
paralysis of the respiratory center; and (e) cardiac 
arrhythmias, probably due to anoxia and not a direct 
action of thiamine hydrochloride on the cardiac muscle 
or the conducting system. 

(4) Anaphylaxis plays no par t  in thiamine hydro- 
chloride toxicity as  seen in rabbits. However, injec- 
tion of a sensitizing dose apparently increases the re- 
sistance of the animal to toxic injections of thiamine 
hydrochloride. 

(5) The lethal dose of thiamine hydrochloride by 
intravenous injection into rabbits is approximately 
126 mg./kg. 

(6)  After a sensitizing dose of 100 mg. of thiamine 
hydrochloride the lethal dose is approximately 238 
mg./bg. 
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I t  was reported. recently (1)that when mice are main- 
tained on a ("synthetic7' diet they are much more re- 
sistant to the intraperitoneal injection of Type I, 
SV-1 strain pneumococcus than mice maintained on 
the usual laboratory diet. The explanation was ad-
vanced that the cruder diet supplies some factor (or 
factors) which is necessary for  the rapid multiplica- 
tion of the pneumococcus ~ T Zv h ,  and maintains a 
higher level of this factor in the tissues and fluids of 
the mouse than prevails during its absence from the 
diet. Belief in  the validity of this explanation has 
been strengthened by the outcome of later experiments. 
When certain crude foodstuffs are added to the '(syn- 
thetic" diets, the susceptibility of the mice to pneu- 
~~lococcal Moreover, extracts of infection is idcreased. 
these foods are capable of stimulating the rate of 
growth of the pneumococcus ir, vitr0.l 

* Unpublished experiments with Marion B. Sherwood. 


