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I n  sound tests, the group exhibited tlie normal low per- 
centage of seizures up to 9 weeks of treatment. Follow-
ing that, tlie percentage rose sharply t o  50% just 2 
weeks before all the mice died. 

Thc mice in thc groups breathing air  saturated with 
Chlordane reacted quite differently. They iminediately 
ceased feeding and drinking and huddled togetlicr, seem-
ing loath to move a t  all. They apparently became blind 
and within relatively few hours lost all power of coordi- 
nation. All tlic mice in the group exposed continuously 
died witliin 4 days, four of the 20 dying during tl~cl first 
day. The mice in the groups exposed for 15 hr/day arid 
9 lir/day were exposed for only 4 days. Half of the 15-
lir group were dead a t  that  time, and tlie others died 
witliin a fcw days. Two of the mice in the 9-lir group 
were dead a t  tlic end of 4 days (36 lir of exposure), and 
all but four dicd witliin the next 10 days. This confirms 
the statement of Radelcff (10) that  animals L(poisoned 
by Chlordane do not seem to  recover, once they have 
manifest toxic symptoms." There were no observable 
anatomical differences between these mice and normal 
mice, except for  extreme emaciation in mice which livcd 
for some days. No sound tests could be given because 
tlie micc survived too short a time and seemed incapable 
of moving about with rapidity after 6 hr-8 h r  of exposure 
to the vapor. 

I n  general, results of tliis study indicate tliat Clilor- 
danc is very similar to UDT in its toxic action in marn- 
mals. The first system affected is the nervous system, 
and nervous symptoms predominate in acute toxicity. I n  
chronic intoxication, however, the liver seems to bc most 
affected. We were unable to  determine to our sntisfac-
ti011 whether Chlordane accumulated in tlie f a t  of tlie 
mice or not. Possibly tlie cumulative toxicity is owing 
merely to  destruction of the liver cells, along with effects 
on other organs of the body such as  tlie kidneys. 

Because of the widespread use of Chlordane in struc- 
tural  pest control, tlic rather striking toxicity of tlie 
vapor is  significant. I n  this particular, Chlordane differs 
from DDT, just as  i t  does in the apparent relatire ease 
with which it is  absorbed tlirougli the nnbrolten skin. A 
surprising feature is the relatively high toxicity of wet-
table powder preparations, since it is usually assumed 
that  tliis type of preparation is  less readily absorbed 
than kerosene solutions. A11 these results indicate tliat 
repeated exposure to  Clilordane preparations on the skin 
or continued inhalation of tlie vapor may be deleterious. 

Another striking point is tha t  the treated animals 
gained weight normally, and except for greater irritability 
than the controls, seemed in good health. I f  transposi-
tion of results on mice to  man is permissible, this indi- 
cates tliat the general level of health, appetite, weight 
maintenance, and the liltc would be a poor index of early 
chronic intoxication by Chlordane. The established fact 
that  tlie chlorinated hydrocarbon insecticides have a 
similar cumulative action makes i t  irnperati\c that  clini- 
cal tests for detection of early intoxicatio~~ in nlan be dc- 
vcloped. 

From our results with Chlordane, i t  is 
incidence of "audiogenic" seizures in a 
treated mice rises rather sharply a few 
clinical symptoms and deaths appear. 
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standardization of tlic test situation and with selected 
mice, tliis test may provide a good indication of early 
intoxication. 

Finally, the results suggest that  Chlordane may have 
valuc as a rodenticide. Since i t  is toxic to animals when 
absorbed through tlie skin and lungs, as  well as when 
ingested, i t  niiglit be nscd under favorable conclitions 
for control of mice and possibly rats. 
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Stability of the Adenosinetriphosphatase 
System in Animal Tissues1 
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Tn the course of experiments on tlie stability of respira- 
tory enzyme systems in beef tissues obtained from car- 
casses of different grades and aged for varying periods. 
the stability of the adenosinetripliosphatase (ATP-ase) 
system in intact tissues was investigated. Data on the 
nature :end occurrence, metabolic function, and specificity 
of tliis system have heen reviewed (2, 3 )  ; however, little 
attention has been devoted to studies on the stability of 
tlie syste~n in intact tissues stored for varying periods of 
time af ter  the animals are killed. I n  the present stucly 
tlie ATP-ase activity of animal tissues stored a t  - 2" C: 
and a t  + 5" C for periods up to  15 days was investigatccl. 

Preliminary experiinents were conducted with ra t  ti*-
sues and the study was then extended to beef muscle tis- 
sue. The procedure used for  determining tlie ATY-nse 
activity of tlie tissues was rssentially tha t  desc.rihcii 1 , .  
Umbreit, Burris, and Stauffer (5). Young adult at, 

that  were fed stock ration werc killed by decapitation 
t\ppi-oximately 1 g of muscle tissue, and in certain cn  
perirnents liver and kidney, were removed and prepared 
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for the ATP-ase assays. The tissues were homogenized 
in a Waring Blendor for  5 min and each tissue was as- 
sayed a t  levels of 1 and 2 mg of fresh tissue per assay. 
The equipment used was kept cold during preparation of 
the tissues and ice was added during the blending period. 

After the tissues were obtained for  determination of 
the ATP-ase activity, the remainder of the carcass was 
wrapped in moistened paper tolvcls and stored a t  either 
- 2" G or a t  4-5" C. Samples of tissue were rentovetl 2, 
4, 8, or 15 days later and the ATP-ase activity was de-
termined. I n  some experiments two different samples of 
muscle tissue were taken from the same carcass on the 
same day, and the values obtained for  the two samples 
were in good agreement. 

Tissue Storage 'I'ilnr of storage ((lays) 
or tempera-

organ ture 0 2 4 8 16 

Rat No. 1 
Muself1 . . . . 
Kiclnry . . . . 
1.iver . . . . . 

Rat No. 3 
Muscle . . . . 
Idver 	 . . . . . 

Rat No. 2 
3fuselc . . . . 14.1 12.2 15.5 
Kitlnry . . . . + 5' C 12.2 12.8 
Liver . . . . . 7.6 8.0 

Rat No. 4 
lfubcle . . . . 1.5 8 11 9 13.3 

* Galnes csgrrssed as pg ~)l~osphorns liberatrd per mg of 
fresh tissue in 16 min a t  37' C ( 1 ) .  

TABLE 2 

AIIF.NOS~NBTKIPII~SL'~IATASE BEER MUS('LF. A C T I V I T Y  OF 

3'ISSI la A S  IBIIIII'N:NCh:D G Y  STORAGE CONDITIONS* 

'rime of storaqc (clays) 
sample? --- ----.-tcmperatnre 

0 3 0 I:, 

No. I . . . . . . . 9.3 9.0 8.8 9.0 
KO.2 . . . . . . . - 2" c 7.9 h.1 6.9 7.2 
So. 1A . . . . . i 5"  C 7.3 8.5 8.5 8.7 
So. 2 8  . . . . . 7.3 7.1 7.8 7.2 

* Valnes exr)rensetl as pq phospl~orus liberateil per mg of 
fresh tissue in 	15 n~iii at  37" C. 

j' S;u~~ples1. and 1 A  \vcbre olltuinecl from the same carcass 
and \liere adjacent ~cxctions, I:  in. thick of the longi88i.mus 
dorsi  rn~lscle. A similtkr p:iirin:: was nrade for samples 2 aircl 
2A from anothrr carcnst;. 

The rib-rye muscle (lo?~gi.ssimusclorsi) front the  11th 
and 12th rib cnt was obtained from steer carcasses tha t  
weighed 631 and 637 Ih. These san~ples mere obtainell 
24 hr after the steers were killed and the rib-eye muscle 
was then dissected free of f a t  and connective tissue. Two 
samples were prepared front each carcass; one was stored 
a t  -2" C', and the other a t  + 5" C. The samlsles were 
approsimately l i  in. tltiek and were wrapped in paper 

and stored as indicated. The outer portions of the muscle 
were removeil prior to sampling and 3-4-g sanlples were 
taken for  ATP-ase assays a t  0, 5, 9, and 15 days of 
storage. 

The ATIJ-ase system was found to be essentially stable 
i n  both intact r a t  and beef muscle tissues during storage 
for  periods up to 15  days wit11 the test conditions used 
(Tables 1and 2).  The slight increases in activity af ter  
storage may have been due to  a reduction in water con-
tent during storage of the tissues. Results obtained for  
tissues stored above freezing (approximately -1- 5" C) were 
essentially similar to those obtained for  tissues stored a t  
- 2" C in tha t  a f ter  8-15 days no appreciable changes in 
ATP-ase activity had occurred. Some reduction in  the 
ATP-ase activity occurred in  liver as  evidenced by the 
results obtained with tissues stored a t  - 2" C. 

Values obtained for  r a t  muscle, kidney, and liver 'were 
somewhat lower than those reported by DuBois and Pottcr 
( I ) .  No comparable da ta  are available for  beef tissues. 
The technique of hon~ogenization used in the present worlc 
may not have been as  effective i n  rupturing the cells as 
tha t  used by these workers. The ATP-ase activity was 
not increased by increasing the homogenization time t o  
10 or 15  min. The ATP-ase activity of beef ntuscle was 
lower than tha t  obtained for r a t  muscle. 

It is  significant, therefore, tha t  the ATP-ase system in 
these intact tissues is  essentially stable for  a considerabid 
period after the animal i s  killod. This i s  i n  contrast t o  
the inatability of certain other enzyme systems such as  
the oxalacetic acid oxidase system (4).  
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A Modern Periodic Chart of 
Chemical Elements 

John D. Clark 
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Since the discovery and elucidation of the actinide 
series of elements, a reexamination of the perennial proh- 
i e ~ nof the position of the rare earths (and now the acti- 
nides) in the periodic chart of che~nical elements appears 
to he desirable. The disposition of these series is  f a r  
from obvious. Emelens (3) and others have pointed out 
tha t  the actinides are quite analogous to  the lanthanides, 
biit Anderson ( 1 )  has emphasized their  resemblances to 
the other elements. The accompanying chart  (Fig. I ) ,  
a devrlopment of one published by the author ( 2 )  i n  1933 
and recently republished (5) in  a slightly modified form, 
but with a much more extensive treatment of the  two 


