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2,4-Dichlorophenoxyacetic acid ( 2,4-L) 1 i s  
of biological interest because of its reniarka- 
ble effects on plants. Tts action is helective, 
not only with regard to diiierent q)ecie- of 
plants, but also with regard to  the t>-l)c Oi 
response in different plants and plant part-. 
It is a powerful growth stiniulator in minute 
concentrations: activel!. grou ing plant- arc 
especially sensitive. Larger aniounts I)roclucc. 
morphologic changes which nia!. occur at  \oni:~ 
distance from the point of application. ant1 
after an appreciable latent periocl, death (ti 
the plant ensues.’-.; 

In  view of these properties it seemed worth- 
while to investigate the effects of 2,4-L) upoil 
animals, with respect to toxicit!.. pharmacolog- 
ic activity, and influence on norinal and 
neoplastic growth. Plant 17or1iione.j 11a\7e pre- 
viously been shown to  inhibit the growth ( I I  
transplantable tumors ii applied directl!- to  
the tumor tissue.‘’ but treatnient of tumor-  
bearing animals 11~- injection at ;t site reniottb 
from the tuinor has been ~ ins i icces~i~11~ es- 
cept in raw instances.\ 

The sodium salt of 2.4-1) wis me;l in 1;; 
solution in physiological saline, adjusted to 
approximate neutrality . Toxicity stud i es 
were carried out on young strain -4 male 
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mice. The drug was injected either subcu- 
taneously, intraperitoneally or intravenously 
and was found to be effective in the same 
general close range by any of these routes. 
The drug has previously been reported to  
he nontoxic to animals and humans when 
adniinistered In  the present experi- 
ments the approximate LDSO, as determined 
1 1 ~ 7  subcutaneous administration, was 280 mg 
per kg. 

The injection of from 150 to 200 mg per kg 
at one time results in a myotonia-like syn- 
drome that lasts from 8 to 24 hours or more 
in different animal species. The same signs 
have been produced in mice, rats, rabbits 
and dogs. Il’ithin a half to threequarters 
of  an hour following administration of the 
drug, the animal has ceased most spontaneous 
activity. and sits very still. However, he 
remains awake and alert. When he is now 
induced to make a sudden movement, such 
as ;t quick start, or a righting motion, spasm 
supervenes: his limbs spread out, and he falls 
mtl  lies helpless, vainly trying to regain his 
footing. Opisthotonus may appear mo- 
mentarily. The hind limbs are usually more 
noticeably affected than the fore limbs. If 
incited to continue his attempts to move, he 
will gradually recover. Motion is slow and 
awkward a t  first, but with continued effort 
approaches normal speed, smoothness, and 
control. -After this, if the animal is allowed 
to remain still for 5 or 10 minutes, the initial 
syndrome recurs. In  addition to the phe- 
nomenon of alleviation by exercise and ex- 
acerbation by rest, some animals exhibit a 
local hard knotty muscle spasm in response 
to a sharp percussive blow. Both features 
are characteristic of clinical myotonia. The 
diagnosis of myotonia has finally been estab- 
lished by myographic and electromyographic 
studies, now being done in conjunction with 
Dr. George Acheson of the Department of 
Pharmacology of the Harvard Medical School. 

When larger doses (250 to 350 mg per kg) 
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are given to mice there is an initial period 
of myotonia as previously described, followed 
by rapidly increasing sluggishness and re- 
luctance to move; tails are rigid; attempts 
a t  righting bring out a coarse clonic tremor. 
Inertia deepens into coma. The mice now 
lie on their backs with the 4 feet in the air. 
Their respirations are almost imperceptible. 
They are flaccid, and cold to touch. This 
state may terminate in death after several 
hours, or several days. In  a few instances, 
after 8 to 12 hours, the mouse may go 
through the same stages in reverse order, 
finally recovering completely and without 
residua. Dosages of this magnitude have 
not been administered to other animals. 

Other toxic effects of the drug which have 
been noted following parenteral administra- 
tion are: ( 1 )  an irritant action on the eyes 
and nasal passages of dogs, resulting in sneez- 
ing spells, and violent rubbing of the eyes, 
which develops after a delay of 24 hours or 
more ( 2 )  gastro-intestinal disturbances in 
dogs manifested by vomiting and increasingly 
severe anorexia ( 3 )  the production of diarrhea 
in many, but not all mice. 

Thus far no clear-cut chronic syndrome 
has been produced by continued administra- 
tion of one or 2 daily injections to mice 
(J.5 to % of  the LDSo per day for 3 weeks to 
3 months). 

Postmortem studies have not revealed any 
striking features peculiar to the drug. In  
acutely intoxicated mice the liver, kidneys 
and spleen grossly are dark and mottled. The 
upper part of the intestine is filled with a 
bile-colored liquid which is sometimes blood- 
stained. The bladder is full, and a mass oi 
dry, hardened feces is caked about the anus. 
Microscopic examination shows wide dilata- 
tion of the blood vessels of lungs, liver and 
kidneys. In  mice receiving prolonged treat- 
ment the only abnormalities noted have been 

attributable to infection. There was moder- 
ate atrophy of the liver in one chronically- 
treated dog, whose serum alkaline phos- 
phatase rose from 5.0 to 39.4 Bodansky units 
in 3 weeks. This dog entirely refused food 
during the last week of life. 

The peripheral blood of chronically- trea t ed 
mice has not varied significantly from the 
controls with respect to hemoglobin, red cell, 
white cell and differential counts. 

Small doses have not affected the growth 
rate of young mice. Larger amounts (7: 
of the LDSo daily) have retarded growth, 
probably through reduction of food intake. 
Mice who have survived this amount for 3 
months are still alert, active and apparently 
normal in other respects. Repeated injec- 
tions have not influenced the growth rates of 
2 transplantable mouse sarcomas (Sarcoma 
180 and Sarcoma 37)  to any notable degree. 
Mitotic counts performed on these tumors 
a t  varying intervals after a single injection 
of 200 mg per kg did not differ significantly 
from the control values. Mice undergoing 
daily injections of )h of the LDZo have be- 
come pregnant, and borne apparently normal 
litters a t  the end of a normal gestation period. 

Summary. Paren terally-administered 2,4-D 
produces temporary myotonia in mice, rats, 
rabbits and dogs following a single injection. 
Repeated injections have failed to elicit either 
a characteristic chronic syndrome or a strik- 
ing histologic picture; nor have they altered 
the process of reproduction and development 
in the dose ranges tested. The slight re- 
tardation of the growth rate of young mice 
on large daily doses is probably a manifesta- 
tion of reduced food intake. Neoplastic 
growth has not been inhibited. 
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