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The Effect of Pyr idoxine  and Pyr idoxal  on the 
Girculatory Respo n s e  of Rats  to Microwave  

Irradiat ion 

H y p e r t h e r m i a  is read i ly  induced  in ra t s  by  mic rowave  
i r radia t ion.  W e  h a v e  prev ious ly  d e m o n s t r a t e d  t h a t  car-  
diac ou tpu t ,  h e a r t  ra te ,  a n d  a r te r ia l  b lood p ressure  in-  
crease a f te r  exposure  to  such  i r radia t ion .  P e a k  leveIs are  
recorded  w h e n  rec ta l  t e m p e r a t u r e  reaches  40.5°C. The  
p a t t e r n  of response  m a y  be modi f ied  b y  in te r fe rence  w i t h  
t he  s y m p a t h o a d r e n a l  sy s t em x,~, sugges t ing  pa r t i c ipa t ion  
of endogenous  vasoac t ive  amines .  Con juga t ion  of ce r ta in  
amines  w i th  py r idoxa l  e l imina tes  the  abi l i ty  of the  amines  
to  s t imu la t e  t he  hea r t  and  increase blood pressure  a. I t  
seemed possible,  therefore ,  t h a t  py r idox ine  or py r idoxa l  
could m o d i f y  ca rd iovascu la r  responses  to  mic rowave  irra-  
d ia t ion  if these  responses  were m e d i a t e d  b y  endogenous  
vasoac t ive  amines .  

M e t h o d s .  T h i r t y  albino ra ts ,  anes the t i zed  b y  in t ra -  
pe r i tonea l  in jec t ion  of sod ium p e n t o b a r b i t a l  (25 mg/kg) ,  
were  placed in t he  supine  posi t ion.  A femora l  a r t e ry  was  
cannu la t ed  for t he  m e a s u r e m e n t  of ar ter ia l  b lood pressure  
w i th  a S t a t h a m  P23d pressure  t r ansducer .  Ar te r ia l  b lood 
t e m p e r a t u r e  was  measu red  by  a t h e r m i s t o r  housed  in a 
P E  10 po lye thy lene  c a t h e t e r  and  placed in the  ao r t a  b y  
w a y  of a caro t id  a r te ry .  A jugular  ve in  was c a n n u l a t e d  for 
a d m i n i s t r a t i o n  of drugs  a n d  for in jec t ion  of cold ind ica to r  
solut ion,  t he  d i lu t ion  of which  se rved  as a basis  for 
m e a s u r e m e n t  of cardiac  o u t p u t  b y  a t h e r m o d i l u t i o n  
me thod* .  H e a r t  r a t e  was  measu red  f rom lead I I  of an  
e lec t rocard iogram.  The  e lec t rocard iogram,  b lood pressure  
a n d  t h e  ind ica to r  d i lu t ion  curves  were  recorded  simul-  
t a n e o u s l y  on a d i rec t  ~a-iting osci l lograph.  Rec t a l  t e m -  
p e r a t u r e  was mon i to r ed  w i t h  a the rmis to r .  M e a s u r e m e n t s  
were  t a k e n  in t r ip l ica te .  

R a t s  in g roups  of t en  were  exposed  to  mic rowaves  
(2,450 Me. con t inuous  wave,  0.08 W / c m  2) a t  a d i s t ance  of 
5 cm. The  o u t p u t  head  of  t h e  gene ra to r  was cen te red  over  
the  s t e r n u m  and  u p p e r  abdomen .  W h e n  the  rec ta l  t e m -  
p e r a t u r e  r eached  40.5°C, t he  i r rad ia t ion  was discon-  
t i nued  and  m e a s u r e m e n t s  of cardiac  ou tpu t ,  h e a r t  r a te  
and  blood pressure  were  repea ted .  One group  in which  no 
drug  was  g iven p rov ided  no rma l  values.  In  a second group,  
a f t e r  cont ro l  m e a s u r e m e n t s  were  made ,  10 ra t s  were 
g iven py r idox ine  (10 mg/kg)  i n t r avenous ly  in a sal ine 
vehicle.  Measu remen t s  were repea ted ,  fol lowed by  irra-  
d ia t ion  of t he  an imals  in t he  m a n n e r  descr ibed  above.  

Measu remen t s  were  again recorded upon  t e r m i n a t i o n  of 
exposure  a t  rec ta l  t e m p e r a t u r e  40.5°C. The t h i r d  group 
of 10 ra t s  were  t r e a t e d  exac t ly  as the  second group excep t  
t h a t  py r idoxa t  (10 mg/kg) was  admin i s t e r ed  in s t ead  of 
pyr idox ine .  In  analysis  of t h e  da ta ,  s t roke  vo lumes  and  
to ta l  pe r iphera l  res is tances  were calculated.  The  s ta t i s t ica l  
s ignif icance of t h e  di f ferences  in  responses  was  de te r -  
m i n e d  w i t h  t h e  T- tes t .  

Resu l t s .  The  d a t a  are s u m m a r i z e d  in t h e  Table.  In  t he  
group  of u n t r e a t e d  r a t s  t h e  mic rowave  i r r ad ia t ion  was  
fol lowed b y  s igni f icant  increases  in card iac  o u t p u t ,  h e a r t  
ra te ,  b lood pressure  a n d  ca lcula ted  s t roke  vo lume.  To ta l  
pe r iphera l  res is tance  decreased.  In  con t r a s t ,  t h e  card iac  
o u t p u t  of r a t s  which  were  g iven pyr idox ine  or  py r idoxa l  
before  mic rowave  i r rad ia t ion  d id  n o t  increase  signifi- 
c a n t l y  despi te  a s igni f icant  increase in h e a r t  ra te .  Mean  
ar ter ia l  b lood pressure  increased,  The increase in calcu- 
la ted  to t a l  pe r iphera l  res is tance  was no t  s ignif icant  
( P  > 0.05). The pyr idox ine  and  py r idoxa l  in the  dose 
used did n o t  cause s ignif icant  a l t e ra t ions  in hemo-  
d y n a m i c s  a t  no rma l  b o d y  t empera tu re s ,  i.e. before  ex- 
posure  to  the  microwaves .  E x p o s u r e  t ime  did  n o t  va ry  
b e t w e e n  groups  and  averaged  10 min.  

D i s c u s s i o n .  These  d a t a  d e m o n s t r a t e  t h a t  c o m p o u n d s  
of the  v i t a m i n  B 8 group mod i fy  the  c i rcu la to ry  response  
of t he  anes the t i z ed  r a t  to  mic rowave  induced  hype r -  
t he rmia .  The  m e c h a n i s m  by  wh ich  py r idox ine  or pyr i -  
doxa l  p r e v e n t s  t he  rise in cardiac  o u t p u t  is n o t  ev iden t  
in  these  expe r imen t s .  The  dose e m p l o y e d  is well wi th in  
m a x i m a l  doses  t o l e r a t ed  b y  r a t s  (LDs0 = 3 g/kg)5. Fur -  
t he rmore ,  py r idox ine  is p r e s e n t  in cardiac  t i ssue  of ra t s  
in apprec iab le  a m o u n t s  ~. I t  is n o t e w o r t h y  t h a t  a signifi- 
c a n t  increase  in h e a r t  r a t e  follows i r rad ia t ion  in  t h e  ra t s  
t r e a t e d  wi th  py r idox ine  or  pyr idoxal .  Since card iac  ac- 
ce lera t ion  dur ing  t h e  h y p e r t h e r m i c  s t a t e  also pers is ts  
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Effects of pyridoxine and pyridoxat on the circulatory response of rats to microwave irradiation 

Group No. of Weight Status Cardiac Heart Stroke Mean ar- Total 
animals in g output rate volume teriaI blood peripheral 

(ml]min) per rain (ml) pressure resistance 
(ram Hg) {units) 

Untreated 10 429 :k 13 C 1 t8.5 ± 6.2 372 -4- 9 0.32 =I= 0.02 124 -4- 3 1.0:3 ~ 0.59 
E 176.6 4- 8.3 ~ 415 4- 8 • 0.43 :~: 0.02 ~ 139 ~ 4~ 0.71 4- 0.11 ~ 

Pyridoxinc 10 426 =~: 27 C 132.5 -1- 3.6 357 4- 8 0.37 4- 0.01 125 ~ 2 0.96 =t= 0.04 
(10 mg/kg) P 129.7 4- 4.4 340 4- 14 0.39 =t= 0.02 123 :j= 3 0.96 4- 0.05 

E 134.0 4- 6.4 381 4- 8 d 0.35 :J: 0.02 137 i 3 ~ 1.04 4- 0.06 

Pyridoxal 10 433 i 10 C 130.0 :{: 4.0 341 4- 11 0.38 4- 0.02 125 4- 2 0.96 4- 0.03 
(10 mg/kg) P 128.6 4- 4.5 310 4- 14 0.41 4- 0.02 123 :j: 5 0.96 4- 0.04 

E 135.3 i 4.8 3814-11 a 0.37 :~ 0 .02  142=t=5 b 1.08-4-0.06 

Values expressed as meanq- S.E. C ~ control. P = after administration of agent (before irradiation). E = after microwave irradiation. 
P values reflect significance level from control observations. • < 0.001, b < 0.01, c <: 0.02, a < 0.05. 
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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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