
Fort several decades the loco-weed disease 
has been a subject of much interest both 
practical and theoretical-practical because i t  
is the cause of extensive losses of live stock 
in the weqtern half of tho United States, 
theoretical hecause to tho phar~riacologist i t  
has offered an unusually puzzling and tan-
talizing ~~rob lem which has hitherto baffled all 
attempts at solution. 

By far  thc most important contribution 
ever made to the subject has recently appeared 
a9 a bulletin of the Bureau of Plant Tn-
dustry, United States Departnicnt of Agri-
culture, by A. C. Crawford.' I n  order to 
appreciate the significance of this piece of 
work, which is on0 of the most important co11- 
tributions to pharnlacolo~y ever niadc in this 
country, i t  is necessary to recall the state of 
knowledge concerning "loco " when Cramford 
began his inve.itig:ztions. The condition has 
bcen known for a t  least sixty years; thc 
United States Department of Agriculture 
began to iilvestigatc i l  in 1873 and has re-
turned to tlie probleln a t  frequent intervals 
since. I n  addition i t  has been the subject of 
study by a nurnber of statc institutions and 
by many private individuals. The condition 
has usually been ascribed to the eating of cer- 
tain plants; most commonly various species 
of Arngnllzcs and A.stragaZ~~swere hcld re-
sponsible for it. A11 eflorts to obtain a 
poisonous substance from these plants had, 
however, failed. Brost experinientors had been 
unable to produce any poisonol~s effects what- 
ever, when the plant5 or their extracts were 
adininislered to animals; Professor Sayre 
stated that he had sent thousands of pounds 
of the dried plants to various investigators in 
America and Europe, but all reports were 
negative as to pharinacological activity. The 
condition was ascribed by sonie to the me-
chanical action of fine hairs on the plant, by 
others to bacteria associated with the plants; 
others denied any causal relation bctween the 
plant and the condition and attributed the 
latter to malnutrition, helminthiasis, etc. 

"Barium, A Cause of the Loco-weed Disease," 
Bull. 129, Bureau of Plant Industry. 
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The few who had seen poisonous effects f r o n ~  
the plants seemed inclined to the belief that a 
~~oisonoussubstance was actually present, but 
that it was too unstable to adinit of isolation 
except under the most favorable conditions of 
work. 

Thus when Crawford began his ~ n r k  in 
1905 i t  was still a matter of controversy 
whether the plants he was to study were 
poisonour or not. Field experiments carried 
out independently by C. D. Marsh and 
laboratory experiments by Crawford soon 
showed definitely that i t  is  possible to pro- 
duce siclrness and death by thc adininistra- 
tion of certain of the plants. The first step 
having been thus talren, Cramford attacked 
the problem of the nature of the poisonous 
substance. Seldom has a pharmacologist bcen 
confronted wit11 a more difficult problem; the 
few clues from the work of the last twenty- 
five years proved absolutely misleading. It is 
impossible lo give tho details, but a bricf out- 
line will indicate what an  anionnt of the most 
painstaking work was necessary before suc-
cess was finally achieved. I-laving dctcrinined 
the amount of plant necessary to kill a rabbit 
of a certain weight, Crawford proceeded to the 
cheinical examination controlling each step by 
experiments on animals. One group of 
poisons after another-volatile poisonr, allrn-
loicls, glu~cosides, organic acids, toxalbnmins- 
mere excluded. The first encouragement camc 
when it was found that the toxicity was not 
destroyed by boiling. This was followed by 
the surprising discovery that  the ash of the 
plant was poisonous; if any conchrsion was to 
be drawn from the work of previous svritcrs 
it was that  the poisonous substance-if such 
were present a t  all-was so unstable that i t  
did not withstand even drying! 

After the di~covery that the ash was toxic 
lhere mere still nlany difficulti~s. The ash 
was very complex but Cran7ford syste~natically 
separated i t  into many fractions, testing each 
physiologically. I n  this way all of the com- 
mon heavy nietals were excluded; the ash 
howevcr, com~tained small anlounts of zir-
conium, titanium, etc. All of these as well 
as beryllium, thoriun~, thallium, had to be 
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excluded by various chemical and physio-
logical tests. Search was also made for a 
radio-active substance. Chemists had called 
attention to  the abundance of calciurn in the 
ash; this and strontium were excluded from 
being the toxic agents. 

Finally Crawford noticed that extracts pre- 
paxed with s u l ~ h u r i c  acid were inactive; 
further, that active extracts caused a rise of 
blood-~ressure. Both of these observations 
suggested the presence of barium. After a 
long series of careful experiments the author 
reached the following conclusions : 

A close analogy exists between the clinical 
symptoms and pathological findings i r ~  barium 
poisoning and those resulting from feeding ex-
tracts of certain loco plants. Small doses of 
barium salts may be administered to rabbits with- 
out apparent effect, but suddenly acute symptoms 
set in analogous to what is reported on the range. 

Finally barium was found in tlic ash of 
inany "loco" plants in amounts suilicient to 
account for the symptoms. 

Among the other iniportant conclusioas, 
some of which help to explain the unsatis- 
factory results of former workers, are the 
following : 

Loco plants grown on certain soils are in-
active pharmacologically and contain no barium. 
In drying certain loco plants the barium appar- 
ently is rendered insoluble so that i t  is not ex-
tracted by water, but can usually be extracted by 
digestion with the digestive ferments. 

The barium to  be harmful must be in sucli a 
form as to be dissolved out by digestion. 

Jn deciding whether plants are poisonous it 
is desirable not merely to test the aqueous or 
alcoholic extract, but also the extracts obtained 
by digesting these plants with the ferments ~vhich 
occur in the gastro-intestinal tract. 

These experiments afford another illustra-
tion of how indispensable are animal experi- 
ments in all kinds of pharmacological work. 

The author conservatively limits his conclu- 
sions to the plants he has studied, and recog- 
nized that in the plants grown in  other locali- 
ties the toxic action may be due to  substances 
other than barium. 

There is an extraordinarily rich and well- 
selected bibliograpl~y of the entire subject of 

" loco " and also of barium poisoning in both 
man and the domestic animals. 

It seldom falls to the lot of an  investigator 
to carry to such a successful conclusion a 
problem of such coniplexity and so baffling; 
i t  will long reniain as one of the most notable 
contributions to pharmacologg made here or 
abroad. REIDHUNT 
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SPECIAL ARTICL.ES 

THE EFFECT OF LESIONS OF TIIE DORSAL NERVE 
BOOTS ON THE REFLEX EXCITABILITY O F  

INsome preliminary experiments Professor 
Carlson found that  lesions of the dorsal nerve 
roots appear to have the same effect on the 
cross reflexes of the spinal cord as  transsection 
of the cord itself. That is, in animals in 
which the reflexes disappear temporarily after 
transsection of the cord (spinal shoclr) the 
cross reflexes are similarly lost temporarily 
after lesions of the dorsal nerve roots on one 
side. 

The experiments here reported were under- 
taken a t  the suggestion of Professor Carlson 
in order to determine definitely this parallel- 
ism i n  different animals, because of the ini- 
portant bearing of these results on the theories 
of spinal shock. 

Jlethods of Experiments.-Section of the 
dorsal nerve roots to one limb : (a )  After high 
sectioii of the spinal cord, (b) on the intact 
animal. 

I n  pigeons, cats and dogs after the high 
section and recovery from shock and an-
zsthesia (usually one day) the final operation 
of cutting the dorsal nerve roots was made 
without anasthesia. 

Results of Expel.imelzts.-The effect on the 
cross reflexes caused by the cutting of the 
dorsal roots to a limb is as follows: I n  snap- 
ping turtles, loss of cross reflexes for 5-10 
minutes; i n  frogs, loss of cross reflexes for 
15-30 ~ninutes; in pigeons, no lose of reflexes ; 

Prom the Hull Laboratory of Physiology, Uni- 
versity of CE~ieago. 


