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af ter  vago tomy  and adrena lee tomy s and reserpinization t 
i t  would seem possible t ha t  persis tent  accelerat ion is a 
direct  effect of heating. 

The  added v i t amin  B 8 compounds  m a y  in teract  wi th  
or  block the  act ion of endogenous vasoac t ivc  amines 
l iberated dur ing the hyper the rmia  stress of the microwave 
irradiat ion.  Suppor t  for this possibil i ty is found in reports  
t h a t  ad rena lec tomy el iminates the  increase ill card iac  
o u t p u t  due  to  microwave i r radiat ion whereas  ganglionic 
blockade 2 or  reserpinizat ion t merely reduces the  increase 
in ou tpu t ;  and tha t  the  catecholamines  and his tamine 
con ten t  of the  p lasma increase 7 during induced hyper -  
the rmia  of a similar  degree. 

I t  is usual ly  conceded tha t  the  adminis t ra t ion of v i ta -  
mins in excess of the a m o u n t  provided in the usual dai ly 
min imal  requi rement  is of l i t t le consequence.  The  absence 
of any  demonst rable  effect f rom the adminis t ra t ion  of the 
v i t amin  a t  normal  body tempera tu re  reinforces this view. 
However ,  the  inhibi t ion of the  increase in cardiac o u t p u t  
dur ing a rapidly  induced change in s tatus emphasized 
o ther  possible functions of these biologically act ive  com- 
pounds. These studies do no t  indicate whether  the  effect 
obta ined dur ing hyper the rmia  is beneficial. The durat ion 
of the effect has not  yet  been del inea tedL 

Rdsumd. L'admin i s t r a t ion  in t raveineusc  de pyr idoxine  
et  pyr idoxa l  (10 mg]kg) it des rats  anesth6si6s inhibe 
l ' augmenta t ion  du r endemen t  du coeur.  En  m6me temps,  
une hyper the rmie  est provoqude par  l ' i r radia t ion  du corps 
ent ier  avec des ondes de longueur  min ims  (2,450 Me. e.w. 
0.08/w/era2). Cet effet  peut  ~tre a t t r ibu6 A l ' in te rac t ion  de 
ces compos6s d ' amines  vasoact i fs  libdrds pendan t  l ' i rra-  
diation.  
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Changes  Effected in vitro upon s o m e  
Morpholog ica l  Propert ies  of Particles  of 

Virus BAI-Stra in  A 

The  work of  BEARD e t  al. has supplied us wi th  basic 
facts about  the  s t ruc ture  and propert ies of virus BAI-  
s t rain A par t ie les t -L  Our  previous papers deal ing with  
the  ple iomorphism of these particles T-s have  pointed ou t  
the  relation between the functional  s ta te  of leukemic cells, 
the  stage of the leukemic process, and the  occurrence of 
spherical or  tailed forms of virus particles isolated from 
blood plasma. This paper deals with exper iments  directed 
towards  influencing the form of these virus particles in 
vi tro.  

Materials and methods. White  Leghorn chickens 17-20 
days  old, chosen for their  susceptibil i ty to virus BAI- 
strain A (which causes myeloblastosis when applied intra-  
venouslyU. t0) ,  were used in our  experiments .  

The  pr imary  mater ial  used for the preparat ion of the 
individual  plasmas was the cy toquan t i t a t ive ly  defined 
blood taken from exper imental  animals  11. The  heparin-  
ized blood was sedimented a t  1500 g for 30 min anti a t  
2000 g for 30 min and the  superna tan t  was used further.  

Exper iments  directed towards influencing the  form of 
virus part icles were carried ou t  on two or more a l iquot  
amoun t s  of the  same plasma. This  method  was chosen in 
order to preserve the virus in its natural medium, and to 
el iminate  in this manner  any  influence tha t  a purif icat ion 
in o ther  media  could have  effected. To  the first amoun t  of 
p lasma (used for reference) was added the  solution of tris- 
(hydroxymethyl ) -aminoethane-KCI-MgSO 4 in an a m o u n t  
necessary to  obtain  a final concentrat ion of 1 m M  of all 
decisive components .  The  same solution fur ther  contain-  
ing the substra te  (e.g. adenosinc-tr iphosphate-Na) or  the 
inhibi tor  was added to the exper imenta l  por t ion of the  
plasma itself, to obtain  the  final concentra t ion  of I m M  
as well. Incubat ion t ime in all exper iments  was 7 rain a t  
37°C. 

The virus was sedimdnted from the phtsma a t  34000 g. 
The  sediment  of virus particles thus  ob ta ined  was imme-  
d ia te ly  resuspended in a 0 .15M solut ion of  a m m o n i u m  
carbonate  and ammon ium aceta te  of pH  7.0. The  speci- 
mens for the  electron microscope were prepared by spray-  
ing this  solution onto  a collodion m e m b r a n e  wi th  a h igh  
pressure spray-gun Is  The f ixat ion in OsO 4 vapours  was 
followed by Au-Pd alloy shadow-casting.  

The  following compoumls  were used in our  experi-  
ments :  

ATP 
AI)P 
AM P 
"rris 
I~CMB 
FM B 
NI'M 
MJA 

- adenosine.5'*trlphosphoric acid - Sigma Co. 
- ndenosine.5'.dipho.~phoric acid - 13oehringer 
-aclenosine.l'/-monopho~phorlc acid - I:hlka AG. 
- t r i s - { h y d r o x y m e t h  y l l - a l | l l noe t  h,x,le 
- p . e h l o m . m e r e u r l  benzoate  Na 
- phenyl-mercuri L~rate 
- N-t, t h y l n l a l e h l l l d  
- kxlo-acetic acid 

Atebrine - chinacrhmm hydroehloricunx 
Ch lo rop ron laz ine  (l.nrgaetil) - $pccia, Paris. 
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PCMB was added in a d ioxane solution, since it  has 
been proved  t h a t  the  admix tu re  of the  same a m o u n t  of 
pure dioxane does not  influence the  shape of the  part icles  
under  s tudy.  

Results  and discussion. The addi t ion  of A T P  + Mg++ 
to the  B A I  strain A virus  conta in ing  p lasma results  in a 
change of the  shape of ti le particles,  i.e. the  ' ta i l '  of the  
phage-l ike part icles  or iginal ly  present  in the  med ium 
shrinks to  10 20% of the  original  length  (Table I, F igure  
1). Var ia t ions  in any  o the r  charac ter i s t ic  d imensions  of 
the  vin~s have  no t  been observed.  Most  expressed changes  
could be  de tec ted  in v i rus  popula t ions  conta in ing  the  
highest  p ropor t ions  of ta i led part icles (Figure 2), where 
t he  grea tes t  n u m b e r  of ta i led par t ic les  cont rac ts  a f te r  the  
admix tu re  of ATP.  

We  have  succeeded in inducing the  above-men t ioned  
chalxges in the  shape of virus  par t ic les  under  condi t ions  
in v i t ro  by  the  addi t ion  of A T P  + Mg++ only. Changes 
provoked  by  A D P  + Mg++ or A M P  + Mg ++ under  the  
same condi t ions  resul ted in changes lying on the  l imits  of 
s ta t is t ical  significance (Table II) .  

The  degree of concent ra t ion  of the  ' ta i l '  of phage-l ike 
particles,  observed in our exper iments ,  is in agreement  
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w i th  the  da t a  on the  cont rac t ion  of l iving cells ~a. As far 
as is known,  the  addi t ion  of A T P  (or ITP)  does no t  result  
in any  morphologica l  changes of o ther  sys tems t h a n  the 
cont rac t i le  ones18. According to these facts, our  results 
led us to consider  the  exis tence of an  enzymat ica l ly  
governed in terac t ion  of A T P  wi th  some contract i le  system 
present  in the  virus  particle.  

The  cont rac t i le  sys tems are a lways  accompanied  by  an 
adenos ine t r iphosphatase  (ATP-ase) ac t iv i ty ,  t he  role of 
which in the  process of cont rac t ion  and re laxat ion,  how- 
ever,  is still  d isputable  la, t~ The assumpt ion  t h a t  such a 
sys tem does exis t  in our  exper iments  is suppor ted  b y  the  
fact  t h a t  a h igh  m e m b r a n e  bound  ATP-ase  a c t i v i t y  ~e,l~, 
hav ing  some of the  proper t ies  of the  ac tomyos ine  A T P -  
ase '", a lways accompanied  the  B A I  s t ra in  A virus.  Our 
a t t en t ion  was directed,  therefore,  towards  the  influence 
of A T P  on the  shape of t he  virus  par t ic le  under  the  same 
condit ions,  bu t  in the  presence of some enzyme  inhibitors.  
Some s t rong ATP-ase  inhibi tors  known f rom l i tera ture  
are : PCMB, F M B  is, is, a tebr ine 20, ~, ch loropromazine  21, 23, 
N E M  ~s'*4, and M J A  18. F r o m  the  inhibi tors  examined  

Table  I. Changes in the shape  of BAI - s t r a in  A v i rus  par t ic les  induced 
by  ATP  -~ Mg ++ 

Spher ical  Tai led  par t ic les  : 
par t ic les  
(diameter)  d i a m e t e r  of l eng th  of 

the 'head '  the ' t a i l '  

Control  1240 4- 40 A • 1240 4- 40 A 1600 t 40 A 
+ ATP  1270 4- 60 A 1190 4- 60 A 400 ~= 60 A 

a Average X ::I= SM (ca lcula ted  per  500- t000  part icles)  

a b 

Fig. 1. The same vi rus  popula t ion  (a) before and  (b) af ter  the addi-  
t ion of ATP  to the p l a sma  from which  the v i rus  par t ic les  were 

sedimented .  Magni f ica t ion  x 30000. 
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Fig. 2. The decrease in  the propor t ion  of ta i led  par t ic les  (°/oPATP) 
induced by  A T P  wi th  re la t ion  to the i r  or ig ina l  q u a n t i t y  in  the 

plasma (%Pc). 

Tab le  I I .  The compar ison  of the  inf luence of ATP,  A D P  and  AMP 
on the re la t ive  propor t ion  of t a i l ed  par t ic les  in  the v i rus  populat ion 

Subs t ra te  % of ta i led  % of t a i l ed  Differ- 
par t ic les  before par t ic les  af ter  ence 
the add i t ion  of the add i t ion  of % 
the subs t r a t e  the subs t r a t e  

ATP  89.5 =t: 0.1 59.1 4- 2.0 36.0 
A D P  93.5 4- 0.1 86.5 4- 3.5 7.5 
AMP 93.5 i (,.l 84.8 -I- 0.3 9.4 
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Table IlL The influence of PCMB and FMB on the ATP induced 
contraction of tailed particles 

Specimen PCMB FMB 
(proportion of 
tailed particles) 3.10-*M 1 • 10-aM 

Control 88.0 4- 0.9% 85.0 -1- 5.0% 
+ ATP 49.2 4- 8,7% 65.2 4- 8.0% 
+ (ATP + inhibitor) 82.5 4- 7.6% 93.4 4- 1.7% 

N~n + PCHO 
Fig. 3. The transition of spherical fro-ms of virus particles into tailed 
forms, induced by the addition of PCMB to the plasma from which 

the virus particles were sedimented. Magnification ×80000. 

only PCMB, FMB, and NEM in the concentrations 
5 . 1 0 ~ M ,  1 . 1 0 - 8 M  and 1 • 10-SM respectively, ex- 
hibited a marked influence on the interaction of the virus 
with ATP (Table III) .  In  those experiments where in- 
hibitors + ATP or  the inhibitor itself have been added to a 
plasma with a virus populat ion containing a high propor- 
tion of spherical particles, a complete transit ion of these 
particles into the tailed form has been observed (Figure 3). 
In  accordance with the interpretat ion of the influence of 
Hg-compounds on SH-enzymes, i t  has proved possible to 
suppress the action of PCMB and FMB by 1 • l o - t M  
cysteine contemporary added with the inhibitor. 

All the inhibitors, i.e. 1.4. I0 -8M chloropromazine, 
2 , 1 0 - S M  MJA, 7 . 1 0 - S M  atebrine, and PCMB, FMB 
and NEM in concentrations as mentioned above, de- 
creased the virus ATP-ase ac t iv i ty  by 50-60%; but  only 
PCMB, FMB and NEM suppressed the ATP-virus  inter- 
action resulting in s tructural  changes. This fact may  indi- 
cate tha t  the v/rue-bound ATP-ase act ivi ty,  or  its main 
proportion inhibited by  the above-mentioned inhibitors, 
does not pa r t i~pa te  directly in the mechanism of the  
structural changes described in this paper, 

Zusamme~/assuttf. Sphiroidale  und phag-~Lhnliche 
Form des Hithner-Leukmis-Virus (BAI, Stamm A) wird 
der Exlstenz eines kontrahierbaren Systems (Interakt ion 
mit  ATP) zugeschrieben. Formverftnderungen des Virus- 
part ikels  unter ATP-Einfluss werden in vi t ro dargestellt ,  
wobei Parachlormercuribenzoat, Phenylmercuriborat  
und N-A, t h y l ~ i m i d  ids Inhibitoren wirken. 
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Recently we have shown tha t  glycerol modifies the 
radiat ion response of catalase t as well as of lactate de- 
hydroffenase s. The formation of a complex between 
glycerol and the metal  ions, present in the  enzymes and 
respom/ble for the/r  biological activity,  seems to be the 
cause for the protective effect. In this communication 
further evidence for the existence of a metal-glycerol com- 
plex will be given. Metal-glycerol solutions (CuC! t • 2HtO, 
CuSO 4 • 5HsO, FeCI, • 6HtO and MnClt.  4HsO) were in- 
vestigated by  means of electron spin resonance (ESR), 
nuclear magnetic resonance (NMR), and optical  absorp- 
t ion spectroscopy studies. 

A Cary 14 spectrophotometer was used for the optical 
absorption studies of Fe  a+ and Cu I+ in water  and glycerol, 
respectively. The absorption spectrum of glycerol was 
also recorded in order to avoid any interference of glycerol 
with the other spectra, A small amount  of HCI was added 
to  the water solutions to  prevent hydrolysis. The E S R  
spectra of Cu '+, Fe '+, and Mn'+ in water a n d ~  lycerol, 

respectively, were determined with a Varian V 4500 100 kc 
ESR spectrometer. The position of the signals was 
determined with a s tandard  DPPH reference signal for 
which j - 2,0036, The NMR measurements were c ~ r i e d  
out  on a Varian V 4250 low-resolution NMR spectrometer.  
The wide.llne spectra have been cal ibrated against  ex- 
teruaL tetramethylsflane. 

An absorption peak for FeS+-water solution (curve C) 
is present a t  about  3352 A (Figure I), The absorption 
peak of an FeS+-glyr, erol solution (curve D), however, was 
shifted to a longer wavelength (red shift) as compared to 
the Fe'+-water solution. The difference between the two 
absorption peaks is about  167 A. The absorption peak for 
glycerol (curve A) had no peak in the wavelength range 
under investigation. The wavelength shift and the occur- 
fence of a color in the iron-glycerol solutions (light yellow) 
while iron-water solutions were colorless demonstrate  tha t  
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