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The rise of .VFP-ase a c t i v i t y  could be reproduced  a t  24 hours af ter  i r rad ia t ion  (i Loo r of X-rays)  
w i th  both ra t  and  mouse spleen homogenates ,  bu t  a t  2 and  4 hours  af ter  i r rad ia t ion  norlual  ATP-ase 
values  were encountered .  In  s imi lar  e xpe r im e n t s  a t  4 hours af ter  i r r ad ia t ion  a severe depression 
of o x i d a t i v e  phosphory l a t i on  of isolated spleen mi tochondr ia  was a lways  present  and a t  -' hours 
a decrease is a l r eady  appa ren t .  

In add i t ion  ATP-ase  a c t i v i t y  and  ox ida t i ve  phosphory l a t i on  have  been es t in la ted  in samples  
of the same ba t ch  of mouse  spleen in i tochondr ia .  Table  I I  shows t h a t  normal  ATP-ase ac t ix i t i e s  
were found in m i tochond r i a  t h a t  exh ib i t ed  a s l larp  decrease of p h o s p h o r y l a t i n g  capac i ty .  The la t t e r  
effect can c lear ly  not  be exp la ined  as being secondary  to an increase of ATP b r e a k d o w n  and it  
seems probab le  t h a t  d i t t e ren t  mechanisn l s  are invo lved  in the  p roduc t ion  of the two phenomena .  
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Preliminary note on X-ray diffraction studies with the tails 
of spermatozoa of silver salmon (Oncorhynchus kisutch)* 

Dur ing  a n  elect ron microscope s t u d y  of s i lver  sa lmon spe rma t ozoa  I i t  was  found t h a t  the  ra t io  
of ta i l  fibril l ength  to d i a m e t e r  was be tween  75o: 1 and  lOOO: 1. h i  the subs t ruc tu re s  of the fibrils 
the ra t io  was a p p r o x i m a t e l y  5ooo: 1. The d i a m e t e r  of the  l a t t e r  falls be tween  5 ° A and lOO A. The 
high ra t ios  sugges ted  the  exis tence  of a wel l -ordered s t ruc tu r e  and, as a result ,  the  p resen t  X- ray  
diffract ion s t u d y  was  unde r t aken .  

Materials and methods 
Milt  was s t r ipped  from m a t u r e  s i lver  sahnon  and  placed ill a flask w i th in  an iced wa te r  jacket .  

The spe rma tozoa  were k e p t  a t  a t e m p e r a t u r e  of o to I ° C  and  sub jec ted  for t h i r t y  minu te s  to 
u l t r ason ic  v ib r a t i ons  (15. 5 kc) from a m a g n e t o s t r i c t i o n - t y p e  gene ra to r  which had  an o u t p u t  of 
IOO w a t t s  a t  i ts  r e s o n a n t  f requency**.  The ta i l s  were b roken  from the  heads  and  in to  severa l  pieces. 
Only  an occasional  i n t a c t  t a i l  could be seen. The heads,  however ,  did not  appea r  to have  been dis- 
i n t e g r a t e d  by  the  v ib ra t ions .  

Al iquo t s  of the  t r e a t e d  sperm were d i lu ted  i : 1  wi th  t ap  wa te r  ( to ta l  ha rdness  19.8 p.p.m.), 
wi th  MICHAELIS' ve rona l - ace t a t e  buffer 2, or w i th  s a t u r a t e d  aqueous  picric  acid, and  cen t r i fuged  
a t  o ~ to ~°C for t w e n t y  m inu t e s  a t  a p p r o x i m a t e l y  45oo r.p.m. The heads  se t t l ed  more r ap id ly  
t h a n  the  ta i l s  so t h a t  the  l a t t e r  formed a t r a n s l u c e n t  l aye r  on the  surface of the  opaque  cream- 
colored heads  in the  b o t t o m  of the  cent r i fuge  tube.  The ta i ls  were p ipe t t ed  from the heads  and  re- 
suspended  in the  same t y p e  of solut ion used previously .  The cen t r i fuga t ion- re - suspens ion  process 
was then  repea ted  th rough  four cycles wi th  t a p  wa te r  being used the  las t  two t imes.  In  this  way  
dif f ract ion p ic tu res  of the  buffer or the picr ic  acid were avoided.  Af ter  the  final re-suspension in 
wa te r  the  m i x t u r e  of ta i l s  was pudd led  on glass p la tes  which  had  p rev ious ly  been t r e a t ed  wi th  
sil icone*** and qu ick  frozen wi th  carbon d ioxide  snow. Freeze d ry ing  was  accompl i shed  in vacuo. 

The dr ied  samples  were pressed in to  rods or cu t  in to  smal l  rec tangles  and  s t acked  toge the r  
to  give a sample  of sufficient size for X - r a y  diffract ion.  P h o t o g r a p h s  were ob t a ined  us ing a low-angle  

* This repor t  is based on work  per formed under  Con t r ac t  No. AT(45-1)54o  wi th  the  Atomic  
E n e r g y  Commission.  

** The u l t rason ic  genera to r  was des igned and  bui l t  by  the Dept .  of Phys io logy  and Biophysics ,  
School of Medicine, Un ive r s i ty  of Wash ing ton ,  and  was p laced  a t  our d isposal  by  Dr. STANLEY 
H. BENNETT, Dept .  of A n a t o m y ,  Unive r s i ty  of Wash ing ton .  

*** Desicote,  Beckmazl  I n s t r u m e n t s  Inc.,  Pasadena ,  California.  



V<>L. 16  (1055)  SHORT COMMUNICATIONS, PRELIMINARY NOTI¢S 4 3 0  

ca lnera  wi th  a co l l ima t ing  svs t em capable  of resolv ing 2oo A in the first order  wi th  a sl>ecinien 
to-fi lm d is tance  of ~8o ram. 

Results 
The diffract ion p a t t e r n  cons is ted  of th ree  d i s t inc t  rings, one very  weak  and two re l a t ive ly  

s t rong  (Fig. Ia  and c), i nd i ca t ing  t h a t  a wel l -ordered s t ruc tu re  was present .  The spacings  corre- 
sponding  to these r ings are l is ted in Table  I. They  remain  r e l a t ive ly  c o n s t a n t  for the different  
samples .  In  mos t  ins tances  ti le low-angle  d i f f rac tkm effects were sharp  and there  was sonle var ia t ion  
in the re la t ive  in tens i t i es  of the  rings, pa r t i c u l a r l y  in samples  3 and 4- 

a b 

Fig. 1. X ray  diffract ion pho tog r a phs  of 
spe rma tozoan  ta i l s  of the  s i lver  sahnon.  
(a) Sample  p repa red  wi th  Michaelis '  
ve rona l - ace t a t e  buffer. (b) Same as (a) 
excep t  t h a t  the  sample  was slow frozen c 

twice  dur ing  centr i fuging.  (c) Sample  p repared  with s a t u r a t e d  aqueous  picric acid. 

The three  reagen t s  used in the t ) repara t ion  of the spe rma tozoan  ta i ls  were chosen because they  
represen ted  ex t r emes  iu effect upon those s t r u c t u r e s  as seen i l l  the  e lectron lnicroscope 1. However,  
in the X- ray  diffract ion p ic ture  the  basic s t ruc tu r e  of the spe rma tozoan  tail  ma te r i a l  r emained  nlore 
or less unc i l anged  wi th  the  use of the  different  reagents ,  and  mechanica l  stresses from repea ted  
slow freezing p r o b a b l y  had  a g rea te r  d i s rup t i ng  effect (Fig. Ia and  b). 

T . \ B L E  i 

I N T E R P L A N A R  S P A C I N G S  O F  T H E  M A T E R I A L  I N  S I L V E R  S A L M O N  S P E R I V l A T O Z O A N  "FAILS 

T H A T  H A V E  B E E N  S U B J E C T E D  TO D I F F E R E N T  R E A G E N T S  D U R I N G  P U R I F I C A T I O N  

lnterplc~nar spacings ( 4 
,Sample .Suspension l i qmd  Remarks  
n ttmher r 2 ~* 

i .MICHAELIS' buffer J4:t 58,0 4 : .8  34.9 

2 MICHAELIS' buffer q:F" 54 .s 4 °.0 34.3 

3 MICHAELIS' lmffer  :~t: 3 58.9 44.9 35 .2 

4 Tap wa te r  58.0 43 .1 33.7 

5 S a t u r a t e d  aqueous  54 .o 43 .8 33-7 
picric acid 

l anes  sha rp  bu t  line 3 weak  
(Fig, ra) 

Lines I and 2 merged and diffuse. 
Line 3 sha rp  

Frozen twice dur ing  cen t r i fuga t ion .  
All lines diffuse (Fig. lb) 

l anes  i and  3 sharp,  l ine 2 some 
w h a t  diffuse 

I,ines sharp  (Fig. ic) 

* In  add i t i on  to the  three  s ha r p ly  defined rings, two diffuse r ings cor responding  to spacings  of 
a t l p r o x i m a t e l y  9.5 A and 4.7 A were also observed.  
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