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After 6 to 8 hours these animals were iiijected intraperitoneally 
with lethal doses of Pneumocccci types I, 11, and 111. These cultures 
were grown in Avery’s medium and suspended in saline solution to 
produce a suspension containing approximately 300,000,000 organ- 
isms per cc. The amounts given, varying from 0.1 to 0.25 cc., 
were adjusted so that death of the animals could be controlled and 
occurred at  periods varying from 3 to 24 hours. 

The animals in the various series received a respective antigenic 
injection approximately 6 hours previous to the administration of 
the infecting dose of the pneumococcus. In one series, 2 antigenic 
doses were given at 24 hour intervals and an infecting dose 6 hours 
following the last injection. Control animals for the infecting dose 
were run with each series and the effects of the antigenic injection 
were also noted in other control animals. 

While in certain instances some of the supposedly protected ani- 
mals survived for several hours longer than the infection control 
animal, at other times the control lived somewhat longer than those 
that had received the antigenic dose or doses. 

Our procedure does not conform to that used by Steinberg in 
that our infecting microorganism was niore virulent and that re- 
peated injections to produce a hyperleucocytic immunity were not 
administered. 

The results of our experiments would indicate that in white mice, 
the injections of various antigenic substances employed as stiniu- 
lators for a leucocytic increase, failed to show any evidence of pro- 
tection to this animal against the production of fatal pneumococcal 
per it on i t is. 

6213 

Effects of Toxic and Non-toxic Doses of Thorium Dioxide in 
Various Animals. 

C. .J. TRIPOLI -4sn E. v. HAAM.  

Front t l i v  I A p r i m r v r i s  of Palholo,qy o f  Charit?y Hospital a?,d Louisiana State 
University Mctlical Center. 

The value of the method of roentgenographic visualization of the 
liver and spleen in the human is, in our opinion, dependent only upon 
the possihle dangers iiivolvecl in the intravenous administration of 
staldizetl colloidal suspensions of thorium dioxide (Thorotrast). 



W e  have undertaken a series of experiments to determine the histo- 
pathological changes in the tissues of animals that have been given 
various intravenous doses o i thorium dioxide over varying periods 
of time. 

Seventy-nine animals. comprising 4 dogs, 15 albino rats, 18 guinea 
pigs, 20 white mice, and 22 rabbits, have been used in this work. 
All animals were injected ivith (loses varying from that which p r -  
niits good visualization (0.8 grii. per kg. I~ )dy  weight) to 10 times 
this dose. -An additional n u t i i l w  ot' animals were used as  controls 
i i i  each experiment. The dogs and rabbits were injected intraven- 
ously, whereas the guinea pigs, white mice and rats were injected 
by the intracardiac route. The coniplete dose was given over a 
period of 3 days, one-third of the total dose each day. The animals 
were then killed at intervals ot' one day, one week, one month and 
6 months iollon-ing the injectim ot' both small and large (loses o f  
the t h or i um p re pa ration. 

The iollowing oliservatioiis \\ere niade : All animals which re- 
ceived 0.8 gni. per kg. lmlp v-eight showed no changes in appetite, 
skin, Ix~tly \\.eight, susceptildity to infections or propagation of the 
species. The aiiinials n-ere all living and n-ell up to the time of 
being s; t c r i ficet 1. 

Several animals receiving 10 times the smaller dose (8.0 gni. per 
kg. I)ody weight) shoij-ed toxic efTects. Three guinea pigs and 2 
ralhits lost considerable weight and were apparently ill for 2 weeks, 
but recovered ancl Ivere killed at  the end of one month. Two r a b  
hits, one guinea pig and 3 Ivhite mice (lied within one to 3 days fob 
Jowing the last injection. Thus 60 animals survived throughout the 
time of the experiment without any notalile changes. 

These surviving aninials were sacrificed and autopsied at  varying 
intervals follo\ving administration of the drug with the following 
gross findings : Yo gross clianges nor any  evidence any type of 
hemorrhage ivas noted in aiiinials receiving 0.8 gni. per kg. hody 
weight , i r respect i ve o t' ti nie el a 1 ) 5 i iig bet 1~ een fi iial a t 1 ni i ni s t r at ion 
of the drug and death, ranging from one day to 6 months. In  those 
animals receiving 10 tinies the smaller dose, the liver and spleen 
were paler than normal. In none was there any hemorrhage present. 
Two rabbits and one mouse of this series were pregnant. The eni- 
I>ryos were living at the time of  autopsy. In some of the animals 
intracardially in jectecl, the tnetliastinal lyniph nodes were markedly 
enlarged. 

Histopathological study revealed the following : 
1. Aninials which received closes o f  0.8 gm. per kilo. 



a. Spleen. With such animals sacrificed at  the end of 24 hours, 
a few thorium particles were found free in the finer capillaries. 
Reticulo-endothelial cells were found already containing the tho- 
rium particles. At the end of one week, t m  free thorium was 
found, but many retictilo-endothelial cells contained the metal. At  
the end of one month, fewer reticulo-enilothelial cells were found 
containing the thorium, much reduced in amount. At the end o f  
6 months, a very few reticulo-endothelial cells scattered throughout 
the organ contained the thorium particles. No evidences of hem- 
orrhage or fibrosis were noted in any instance. 

1). Liver. The liver as regards the free particles of thorium and the 
reticulo-enclothelial cells presented in all cases the same picture as 
described for the spleen at the end of corresponding time intervals. 
The liver cells of early sacrificed animals occasionally contained a 
feu- particles of thorium, h i t  in animals later sacrificed, thorium 
wxs not present. 

Kone of the animals receiving the small dose showed any 
thorium in any organ other than the liver and spleen. No histopatho- 
logical changes could be demonstrated in any organ of any of the 
animals as coniparetl to apparent healthy control animals. 

c. 

2. 
a. Spleen. Many thrumhi of thorium particles were present in 

the capillaries and free particles jvere found in the splenic pulp at the 
end of one clay. Minute areas shokving beginning necrosis were 
present. At the end of one week, the reticulo-endothelial cells had 
engulfed all of the thorium and none was found free. S o  necrosis 
or fibrosis was present. Guinea pigs ant1 rabbits showed the thorium 
particles in the center of the hlalpighian bodies, whereas the mice 
and white rats had the thorium in the cells of the periphery of the 
lobule. At  the end oi one month, the only change in the picture was 
the presence of a smaller amount of thoriuni as estimated lsy visual 
means. At  the enJ of 6 months, cert;tinly over one-hali of the tho- 
rium had disappeared from the reticulo-eticlothelial cells of the 
spleen. 

1). Liver. The  changes \\.ere quite similar to those described 
for the spleen, there being thr~i i lbi  or' thoricm particles present in 
the tincr capillaries anti niarke(I parenchymatous degeneration of the 
liver cells, u i th  no actual necrosis noted. At the end of one month 
a few thrombi remained, but retrograde changes of the liver cells 
were no longer noted, all the thorium lxiiig then found in the retic- 
do-endothelial cells. Animals sacrificed at the end of 6 months 

Animals which received 8 gin. per kilo. 
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showed that a great deal of the thorium had disappeared from the 
cells. No hemorrhage or fibrosis n-as noted at  any time. 

c. Kidneys. White mice killed one week after injection showed 
exudate and thickening of the glomerular capsule with mall thrombi 
in the glomerular loops. Guinea pigs, rabbits and alhino rats showed 
degeneration of the proximal convoluted tubules. Animals sac- 
rificed one month following injection show no renal lesions. 

d. Animals showed thoriuni particles present in the reticulo- 
entlothelial cells of the hone niarro\v, adrenal glands and lung. 

e. Brain, heart, vascular system, pancreas, gastro-intestinal 
tract, genito-urinary organs, placenta and embryonic tissues showed 
no evidence of thorium particles except for renal glomerular thrombi 
as previously noted in animals sacrificed one week after injection. 
The smaller animals receiving accidental metliastinal dosages while 
a tteni pt ing in t racar tliac in  j ectic )n s shoived thorium in the pericar- 
tliuni antl niediastinal lymph glands. 

1, The reticulo-eiitlothelial cells, particularly in the 
liver and spleen, have lleen shorvn constantly to exhibit their char- 
acteristic property of engulfing foreign’ particles from the circu- 
lation. 2. Non-toxic doses produce no histopathological changes in 
the tissues examined and the amotint of thorium in the reticulo- 
entlothelial cells is diminished after one month and greatly so after 
6 months. 3. Toxic doses 1:rocluce. in some instances, emboli and 
minute necrosis in  the spleen and retrograde changes in liver antl 
kidney ivhich may or may riot lje permanent. 

S U I I Z I I I ~ ~ ? ~ .  
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Since Barcroft’s’ work, a great number of authors have empha- 
sized the importance of the spleen as a reservoir for red Mood cells. 
Numerous experiments have heen performed to visualize the dila- 
tation and contraction of the spleen. Earcroft tried to observe the 
movements of this organ in the dog through a celluloid window 

1 Barcroft, Erg. P?iysiol., 1926, 26, 818. 


