
-- 

to believe that an  animal I\-ith these sen- 
sory restrictio~ls could attain an  "audi-
tory familiarity" with an  area of 50 or 
60 miles' radius. 

Our  preli~ninary experiments thus in- 
dicate that bats possess a well-developed 
ability to orient ancl to home over long 
distances by sensory ineans other than 
vision. Audition has not been elirninatecl 
as a possible mechanism, but it appears 
to hold little promise of providing a com- 
plete ans.rver. Further studies are in prog- 
ress. 

H. C .  ~ I U E I - L E R  
J. T .  EXILEK,JR. 

Depa~.tnzent  of Zoology,  
C'niurl-sity of ll'isconsin, Mad;son 
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Ethylenediarninetetraacetate and 
Mitochondria1 Adenosine 
Triphosphatase Activity 

The  adenosine triphosphatase activity 
of isolated mitochondria is variable and 
is i~lflue~lcecl by many factors (1, 2 ) .  I'Vc 
have observed, as is sho~vn in Table 1 :  
( 3 ) ,  that the inclusion of ethylenedi-
aininetetraacetate in the sucrose used 
for tissue hoinoeenization results in u 


inarked changes in the adenosine triphos- 
phatase activity of mitochondria isolated 
from these hornogenates. 

Mitochondria were isolated from 
0.25A4 sucrose hoinogenates with and 
without ethylenedia~llin(~tctraacctate, 
0.01'44, pH 7.4 ( 4 ) .  After 10 rninutes' 
centrifugation at  600g,  the supernatant 
solution was centrifuged for 10 minutes 
at  	8500g to sediment the rnitocho~lclria. 
T h e  particles were then resuspended in 
sucrose of the same composition as that 
used for honiogenization ancl, after resedi- 
menting, were suspended in sucrose with- 
out ethylenediaininetetraacetate. All op- 
erations Ivere performed a t  Z°C. Adeno-

Table 1. :\denosine triphosphatase activity of mitochondria isloated from sucrose and 
sucrose-ethylenediaminetetraacetate (EDT.4) homogenates. .4denosine triphosphatase 
was measured at two enzyme concentrations ranging from 40 to 200 pg of protein N. 
Activities are expressed as micromoles of phosphate hydrolyzed per 10 minutes, per mil- 
ligram of mitochondria1 nitrogen at  room temperature. Average activity values are re- 
ported except for two cases where wide variation in the ratio, activity/enzyme concen-
tration, occurred. This may result from inhibition of the adenosine triphosphatase by 
accumulated adenosine diphosphate, for addition of the latter to the incubation mixture 
yields a marked inhibition of the adenosine triphosphatase (8) .  

Aged mitochondria Fresh mitochondria ( 3 0  min, 3 8 ' C )  
- - - . 	 - -Source 

of mito- EDTA Dinitro- Dinitro-
chondria added No phenol Xo phenol 

addition added addition added 
(2.5 x I O - ~ M )  ( 2 . 5  . 10-'M) 

p--. -- -- -. 	 -p~ 


Rat  liver 
1 - 0.6 9.6 6.3 9.0 

1 t 1.3 6.6 1.1 1.6 

2 - 0.3 12.2 6.9 

3 + 3.4 3.7 2.4* 

Rabbit heart 
1 - 10.1 21.9 5.2 6.3 

1 t 15.3 (33.0,  2 3 . 4 ) t  18.4 19.1 


-2 2.7 8.3 1.7 2.1 

3 i 8.7 (18.8,  1 0 . 3 ) t  7.7 11.5 

--~- - --	 -- ---- -- - . 

* Aged 2 hours a t  room temperature. ?Values were not averaged because of large variation in activity 
uith variation in the amount of mitochondria added. 

sine triphosphatase activity was meas-
ured using a 10-minute incubation a i  
room temperature in a volume of I in1 
containing, in micromoles, the follo~v-
ing : adenosine triphosphate (Pabst ) ,  8 ;  
RlgCl,, 4 ;  tris(hyclroxyrnethyl)arnino-
methane hydrochloride ( p H  7 . 4 ) ,  20; 
and sucrose, 176. Reactions Ivere initi-
ated by addition of mitochondria anti 
were terininated by addition of 0.02 1111 

of 70-percent perchloric acid. These so- 
lutions were irnmediately cooled to O°C. 
Inorganic phosphate was deterinined b!- 
the Fiske-Subbarow procedure (5) on an 
aliquot of the supernatant solution. 

I'Vhen ethyleneclia~llinetetraacetate is 
used, the supernatant solution from the 
mitochondria1 pellet is redder and the 
final ~llitochondrial sus~e~ l s ion  is more 
creain-colored than ~ v h e n  sucrose alone 
is used for homogenization. Differences 
in the adenosine triphosphatase activity 
are clearly evident even though the final 
~llitochonclrial pellet isolated by both 
procedures is suspended in sucrose I\-ith- 
out ethylenediaininetetraacetate. 

Ra t  liver initochonclria isolated from 
sucrosr-ethylrnediarninetetraacetate ho-
rnogenates have a higher initial adeno- 
sine triphosphatase activity and a lower 
"latent adenosine triphosphatase" ( I ) 
activity than do mitochondria isolated 
from sucrose alone. 

T h e  adenosine triphosphatase of rab- 
bit heart ~nitochondria isolated from 
sucrose decreases on aging, while that 
of heart mitochondria isolated from 
sucrose-ethylenediaminetetraacetate does 
not. Although the activity of aged prepa- 

rations rnay be increased sliglltly by ad- 
dition of dinitsophenol, the amount of 
phosphate released fro111 adenosine tri-
phosphate is belo~v that obtained ~v i th  
fresh preparations in the prcsence of cli- 
nitrophenol. 

These data sho~v  that isolation of mito- 
chondria in sucrose containing 0.01L24 
ethylenedia~llinetetraacctatf- alters the 
adenosine triphosphatase activity pat-
tern from that observed Lvirh initochon- 
clria isolated from sucrose alone ( 6 ) .On 
the other hand, we find that ethylenedi- 
aininetetraacetate yields hrart  rnuscle 
~nitochondrial suspr~lsio~ls a~vhich have 
uniformly rnore dependable oxidative 
capacity. This is in conformity svith re-
ports of other investigator.; (4,i ) ,who 
have noted an increased stability of rni- 
tochondria that have been isolated in the 
presence of ethyle~lecliaminetetraacetate. 

T h e  data presented here 5how t h t  
~narkecl variation of an  enzymic activity 
that can result froni a inodification conl- 
~nonly  einployecl in the isolation of rnito- 
chondria. I\'hile it is well known that the 
source of ~nitochondria and the nature 
of the isolation procedure may rnotlify 
the enzymatic spectrum of the plrticles, 
the effect of a small change in procedure 
rnay pass unrecognized in rnany instances. 
\$'hen the rate of adenosine triphosphate 
turnover is an  important factor, these 
changes may assuriie a primary signifi- 
cance. 

R. \V. \-ON KORFF* 
Department of Pediatrics, 
Variety Club Heart  Hospital, 
LTnii'ersity of A4innesota. d4inneapolis 
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Some New Whiskers 

Filamentary crystals have been known 
for many years ( I ) ,  but the recent 
discovery of spontaneous filamentary 
growths of several metals by Compton, 
Mendizza. and Arnold ( 2 ) .  and the, 	, r  

subsequent observation by Herring and 
Galt (3)  that these filamentary growths 
are many times stronger than massive 
crystals, have resulted in intensified in-
terest in their growth and properties. 
Several methods of growing "whiskers" 
(as these crystals are now called) have 
been developed. Growth by condensation 
from vapor ( 4 ) ,  electrolytic deposition 
from solution ( 5 ) ,  and chemical reac-
tions (6) have been reported. During the 
course of a current study of the growth 
kinetics and physical properties of whisk- 
ers, whiskers of palladium, 0-manganese, 
and an intermetallic compound, manga- 
nese silicide (Mn,Si,), have been ob-
tained. Whiskers of these three materials 
have not been reported previously. 

The palladium whiskers are produced 
by the thermal decomposition of liquid 
palladium dichloride at 960°C and are 
between 1 and 10 mm in length. The 
0-manganese whiskers, about 0.25 mm 
long, are grown by the hydrogen reduc- 
tion of liquid manganous chloride at 
940°C in alumina reaction vessels. The 
salt was distilled prior to reduction to 
remove moisture and other impurities. 
The manganese silicide whiskers are 
formed during the hydrogen reduction 
of the manganous chloride in the pres- 
ence of silicon dioxide at 940°C and 
are also about 0.25 mm long. All these 
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whiskers are in the neighborhood of 2 p 
in diameter. The reactions are carried 
out in gastight refractory tubes through 
which argon or hydrogen flows at a 
linear velocity on the order of 1 cm/sec. 

Whiskers produced by the thermal 
decomposition of palladium dichloride 
nucleate on a substrate consisting of 
massive crystals of palladium metal. In 
contrast, the 6-manganese whiskers grow 
at  isolated sites on the bare aluminum 
oxide refractory. Equiaxed crystals are 
also present in the reaction product. The 
manganese silicide whiskers grow from 
the refractory wall and are found im- 
mersed in pools of a fused salt that flows 
over them as they grow. Figure 1 shows 
some of these whiskers after dissolution 
of the salt with absolute alcohol. How- 
ever, it is not certain in this case whether 
growth takes place from the liquid or 
from the vapor phase (7) .  

The palladium whiskers occur in the 
form of seemingly straight rods, cork-
screwlike helices, and twisted wires (see 
Fig. 2 ) .  Both right- and left-handed 
helices are observed. Frequently the 
pitch of the twist and the diameter of 
the helix or whisker change gradually 
along the length, and, often, abrupt 
changes from straight to helical form 
occur. The filaments growing as helices 
are occasionally formed from regularly 
connected straight segments, as illustrated 
by the two short helices near the center 
of Fig. 2. X-ray diffraction data show 
that the growth axis of the spiral whisk- 
ers studied is a <11 1 > crystallographic 
direction. The axial direction in the 
straight whiskers is a high index direc- 
tion varying within 12 deg around the 
< 211 > direction (8, 9) .  

The 0-manganese whiskers studied 

Fig. 1. Cluster of manganese silicide crys- 
tals after extraction from the remaining 
manganous chloride salt with ethyl alco- 
hol. The fine isolated whisker at the lower 
left is 75 long. 

Fig. 2. Portion of a cluster of palladium 
whiskers. Note the helices of slowly vary- 
ing pitch and the abrupt transitions of 
pitch. Several helices are composed of 
connected straight segments. The length 
shown of the long helix is 0.8 mm. 

have a < 100> growth direction, and 
the whiskers of manganese silicide, 
which crystallize in a hexagonal lattice, 
have been observed with both <1 0 . 0 >  
and <00 . 1> growth directions-that 
is, with growth directions either perpen- 
dicular or parallel to the basal plane. 

All the palladium and manganese sili- 
cide whiskers tested could be repeatedly 
bent elastically to at least 2.0-percent 
strain, while none of the 6-manganese 
specimens could be bent beyond about 
1.5-percent elastic strain. The strains ob- 
served correspond to failure stresses of 
between 1010 and 1011 dy/cm2 ( 1.5 x 10j 
to 1.5 x 106 lb/in.2). Massive crystals of 
these materials fail a t  stresses smaller by 
several orders of magnitude. 

E. 	F. RIEBLTNG 
W. W. WEBB 

Metals Research Laboratories, 
Electro Metallurgical Company 
Di~is ion of Union Carbide Corporation, 
Niagara Falls, New York 
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