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of the  5 ml-fract ions and the  biological  ac t iv i ty  of the  
pooled fract ions are shown in Figure  3. I t  is ev iden t  t h a t  
the  clearly separa ted  peaks Nos. 2 and 3 showed the  
expected  inhib i tory  act ivi ty .  The  molecular  weights,  
according to the  Kay-values, are in the  order  of 30,000 
dal tons and 11,000 dal tons for peak  2 and 3 respect ively.  

Af te r  a number  of tr ials the  scheme shown in Figure  4 
p roved  to be a workable  basis for the  pur i f ica t ion of the  
inhibi tory  compound.  The f rac t ionat ion  toge ther  wi th  
the  biological ac t iv i ty  of the  Sephadex  G-75 is shown in 
Figure  5. On the  basis of the  de te rmined  K~v-values, the  
molecular  weights  of the  ac t ive  compounds  could again 
be calculated as 28,000 and 11,000 dal tons  respect ively.  
Elect rofocusing of the  2 ac t ive  peaks f rom G-75 f i l t ra t ion 
showed tha t  these peaks do no t  represent  pure  compounds.  
The  results are shown in Figure  6. W h e n  div ided up into 
the  individual  peaks and percolat ion over  G-25 (for 
remova l  of sucrose and ampholines) as obta ined  after  
electrofocussing, the  biological  ac t iv i ty  was lost. No 
a t t e m p t  a t  this s tage was made  to pool all the  electro- 
focussed peaks and to t ry  if biological ac t iv i ty  could thus  
be restored. 

Peaks  Nos. 2 and 3 f rom Sephadex  G-75 f rac t ionat ion  
were subjected to SDS-po lyacry lamide  gel electro- 
phoresis to es t imate  the  degree of pur i ty  and possible 
sub-uni t  charac ter  of the  coumponds.  2 s ta inable  bands 
could be de tec ted  wi th  apparen t  molecular  weights  of the  
compounds  of 27,000 and 12,000 dal tons respect ively.  

The tests  on different ial  absorbance a t  260 and 280 nm of 
these peaks also showed t h a t  the  ac t ive  principles are 
proteins;  according to this  me thod  v i r tua l ly  no nucleic 
acids could be detected.  I t  would seem p rema tu re  to 
present  speculat ions  on the  mechan ism of act ion of 
these proteins.  Expe r imen t s  along this line are in progress. 

Zusammen/assung. Mittels  Ul t ra f i l t ra t ion  und Gel- 
e lektrophorese konnten  2 extrazel lulare  P ro te in -Frak-  
t ionen,  Mol.- Gew. 27000-28000 dal tons und 11000-12000 
daltons,  aus submersen Ku l tu ren  yon A spergiltus oryzae 
gewonnen werden,  welche W a c h s t u m s h e m m u n g  desselben 
Organismus bei Verabre ichung zu Beginn der Kul tu ren t -  
wicklung verursachen.  
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Herpes-Virus and Double-Stranded R N A  

Al though 14 years  have  passed since the  discovery of 
interferon,  the  exact  na tu re  of its induct ion  by  viruses is 
not  ye t  compIete ly  understood.  

I t  appears  t ha t  R N A  needs a well defined secondary 
s t ructure  to be a good interferon inducer,  t rue  double- 
s t randed r ibonucleic  acids being be t te r  inducers than  
s ingle-stranded formsl-V. However ,  D N A  appears  to be a 
ve ry  poor  inducer  of interferon,  if i t  works a t  all. The  
quest ion of wha t  the  inducer  nucleic acid is in D N A  
viruses needs to be explored further.  

The repor t  of COLBY and DUZSB~RG 8 tha t  vaccinia  
virus  induces a double-s t randed (DS) R N A  in chick 
embryo  ceils offered a possible explana t ion  of the  
phenomenon.  However ,  the  necessi ty for DS  R N A  during 
repl icat ion of D N A  viruses has no t  been shown. 

Herpes  s implex virus displays a var iable  pa t t e rn  wi th  
regard to interferon induct ion;  the  same vi ra l  strain, in t h~  
same non-permiss ive  ceils, at  a low mul t ip l ic i ty  of infec- 
t ion  (MOI) induces interferon product ion,  while no vi ra l  
cons t i tuents  are synthesized;  a t  a higher  MOI, v i ra l  
cons t i tuents  are produced in a defect ive  manner ,  bu t  no 
detectable  amounts  of interferon are present  o. 

If  a D S  R N A  is a necessary step dur ing repl icat ion of 
D N A  viruses, one can assume t h a t  in terferon appears  when 
the  vi rus- induced DS  R N A  occurs in a cell popula t ion  
wi th  conserved prote in  biosynthesis.  The present  com- 
munica t ion  deals wi th  our  a t t emp t s  to check such a 
hypothesis .  

Materials. All exper iments  were carr ied out  on p r imary  
chick embryo  cells (CEC) and on HEp-2 ,  MA-104 and 
mKS-131~ cell lines. Herpes simplex virus,  s t rain S, (a gift  
f rom Dr. G. TARRO), vesicular  s tomat i t i s  virus (VSV) 
and vaccinia  virus  were repl icated on Hep-2  cells. 
Ti ters :  Herpes simplex virus,  3 •  s P F U / m l ,  VSV, 
5 • P F U / m l ;  vaccinia  virus,  5 • 10 s TCID~0/ml on 
HEp-2  cells. 

Results and discussion. Monolayers  o~ bare ly  conf luent  
CEC were infected wi th  Herpes simplex virus  (MOI 
10 PFU/cel l ) ,  a second set of repl icates  was infected wi th  
vaccinia  virus (MOI 10 PFU/cel l ) ,  while a mock- infec ted  
group of cultures served as control.  Af te r  an adsorpt ion 
period of 1 h, nu t r i en t  med ium (without  serum) conta ining 
5 ~Ci/ml of uridine-5-aH was added and the  cultures were 
incubated  a t  37 ~ for 6 h, since it  is well known tha t  at  
this m o m e n t  all R N A  synthesis  is herpes-directed 1~-i~. 

In  o ther  series of exper iments ,  cul tures  were incubated  
for 18 and 24 h after  infection, and ex t rac t ion  of R N A s  
was performed as described by  COLBY and DUESBERG s. 

Under  ident ical  condit ions this exper iment  was 
repeated  wi th  HEp-2 ,  m K S - B  and MA-104 cell cultures 
wi th  s imilar  results. 1 LiC1 prec ip i ta t ion  of IRNAs from 
Herpes-infected and uninfected cells was performed as 
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Fig. 1. Gel filtration in a Sephadex G-200 column of 
the soluble fraction or RNA after 2 M LiC1 precipi- 
tation. Continuous line, TCA-precipitable radioactiv- 
i ty;  dotted line, TCA-precipitable radioactivity after 
RNase t reatment;  arrows indicate the void volume 
(Vo) and the elution volume of phenol red (Ve). a) 
Vaecinia infected CEC, b) herpes infected CEC, un- 
infected CEC. 
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Fig. 2. Cellulose chromatography of herpes directed RNA. a) 80.D.~60 of RNA from herpes infected cells in a total  volume of 0.9 ml of 
buffer (Tris-HC1 50 raM, pH 6.9; NaC1 100 mM; EDTA 1 raM) equilibrated with ethanol (65/35 v/v) were inoculated on the top of a 
cellulose column; a mixture of buffer-ethanol (65/35) was pumped and when O.D. record came back to the base line and no more radio- 
ac t iv i ty  was detected in the effluent, the eluent was made 15% ethanol (buffer-ethanol 85/15 v/v). A second peak appeared and 
chromatography was eontinuated until  extinction of O.D. and exhaustion of radioactivity. Then the buffer alone was pumped 
through the column and the 3rd peak could be recovered. Continuous line, O.D.25~; dotted line, TCA-precipitable radioactivity, b) The 
fractions of the 3rd peak were analysed for RNase resistance. Continuous line, TCA-precipitable radioactivity;  dotted line, TCA- 
precipitable radioactivity after RNase treatment. 
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descr ibed  b y  FALCOFF a n d  FALCOFF ls. I t  is expec t ed  t h a t ,  
a f t e r  LiC1 p rec ip i t a t ion ,  t h e  soluble  f r ac t ion  will c o n t a i n  
b o t h  low molecu la r  we igh t  s R N A  a n d  a n y  D S  R N A  pre-  
sent .  If  i ndeed  b o t h  these  c o m p o n e n t s  are  p resen t ,  gel 
f i l t r a t i on  of t h e  soluble  f r ac t ion  m a y  be  a r easonab le  tool  
to  s epa ra t e  t h e m .  

W h e n  such  a n  e x p e r i m e n t  was  p e r f o r m e d  w i t h  R N A  
f rom vacc in i a  v i rus  in fec ted  cells, a l i t t l e  p e a k  of rad io-  
a c t i v i t y  p a r t i a l l y  r e s i s t a n t  to  R N a s e  hydro lys i s  (60% in  
2 • SSC) was  Muted  in t h e  vo id  volume,  whi le  ne i t he r  in  
Herpes-infected nor  in  con t ro l  cells was a s imi la r  R N A  
p r e s e n t  (Figure la ,  b, c). 2. Zona l  c e n t r i f u g a t i o n :  The  
soluble  a n d  inso luble  f r ac t ions  a f te r  LiC1 p r e c i p i t a t i o n  
were cen t r i fuged  t h r o u g h  a dens i t y  g r a d i e n t  of sucrose 
5 - 2 0 %  in ace t a t e  buffer .  TCA-prec ip i t ab l e  r a d i o a c t i v i t y  
a n d  R N a s e  res i s t ance  were de t e r m i ned .  Once more,  no 
dif ference was found  b e t w e e n  Herpes-infected a n d  
con t ro l  cells. 3. Cellulose c h r o m a t o g r a p h y :  F r a c t i o n a t i o n  
of R N A s  was accompl i shed  b y  s tep-wise  e lu t ion  f rom a 
cellulose c o l m n n  as descr ibed  b y  FRANKLIN 14. 

As shown  in F igure  2 a  a n d  2b,  R N a s e  t r e a t m e n t  d i m i n -  
ished b y  more  t h a n  70% t he  TCA-prec ip i t ab l e  radio-  
a c t i v i t y  p re sen t  in  t h e  f rac t ions  of t he  3rd peak,  b o t h  in 
Herpes-infected a n d  in n n i n f e c t e d  cells. W e  conc luded  
t h a t  t he  3rd p e a k  was on ly  a p e r s i s t a n t  c o n t a m i n a n t  
r R N A ,  desp i te  3 wash ings  w i t h  e t h a n o l  15%.  This  con- 
c lus ion was  conf i rmed  b y  m e a s u r i n g  t he  d i s t r i b u t i o n  of 
r a d i o a c t i v i t y  a f t e r  a sucrose dens i ty  g r a d i e n t  cen t r i fuge  
r u n  of t he  pooled f r ac t ions  of t he  t h i r d  peak .  4, I n d u c t i o n  
of i n t e r f e ron :  I t  has  been  sugges ted  t h a t  i n t e r f e ron  
i n d u c t i o n  m a y  be  cons idered  as a b iological  m a r k e r  of 
D S R N A s  15. 

R N A s  of b o t h  Herpes-infected a n d  un in fec t ed  cells were 
i nocu la t ed  i.p. in  a d u l t  Swiss mice  (200 [xg/mouse) a n d  
a f t e r  5 h sera  were col lected and  assayed  for i n t e r f e ron  
b y  p l aque  r e d u c t i o n  m e t h o d  in  L-cells. No d e t e c t a b l e  
a m o u n t s  of i n t e r f e ron  were found.  I n  order  to  t e s t  t he  
ab i l i t y  of Herpes-directed R N A  to  induce  i n t e r f e ron  
p r o d u c t i o n  in v i t ro ,  2-day-old  mono laye r s  CCL1 cells were 
p r e - t r e a t e d  w i t h  D E A E - d e x t r a n ,  100 [xg/ml, 2 h, 37~ 
T h e n  cell sheets  were washed  twice  w i t h  n u t r i e n t  m e d i u m  
and  i n c u b a t e d  o v e r n i g h t  a t  37~ w i t h  R N A s  f rom 
Herpes-infected and  m o c k  in fec ted  CEC, HEp-2 ,  MA-104 
a n d  m K S - B  cul tures .  Cul tures  t r e a t e d  w i t h  po ly  I :C  
(10 ~zg/ml) were inc luded  as a pos i t ive  control .  

Af te r  t he  o v e r n i g h t  i n c u b a t i o n  period,  n u t r i e n t  m e d i a  
were removed ,  t he  cells were w a s h e d  twice  and  in fec ted  
w i t h  V S V  (MOt = 5  PFU/ce l l ) .  Af te r  18 h i n c u b a t i o n  a t  
37 ~ n u t r i e n t  f luids  were  h a r v e s t e d  a n d  e m e r g e n t  v i ru s  
was t i t r a t e d .  As s h o w n  in  t h e  Table ,  po ly  I :C  d i m i n i s h e d  
b y  a b o u t  1000-fold t h e  yield of t he  virus ,  whi le  Herpes- 
di rec ted  R N A s  were n o t  able  to  reduce  t he  r ep l i ca t ion  of 
t h e  cha l lenge  vi rus .  

Vacc in ia  v i rus - induced ,  d o u b l e - s t r a n d e d  R N A  was 
cha rac t e r i zed  b y  2 m a i n  c r i t e r i a :  nuc lease  res i s t ance  a n d  
gel f i l t r a t i on  exclus ion s. Ve ry  l ike ly  t he  vacc in ia  v i rus-  
i nduced  m a t e r i a l  we found  in t h e  exc lus ion  v o l u m e  of t he  
G-200 S e p h a d e x  c o l u m n  a f t e r  LiC1 p r e c i p i t a t i o n  (Figure  1) 
is t h e  s ame  as descr ibed  b y  COLBY a n d  DUESBERG s, 
a l t h o u g h  i t  is less r e s i s t a n t  to  R N a s e  hydroIys i s  (60% vs. 
97%),  b u t  p r o b a b l y  t he  di f ference in t h e  p r e p a r a t i v e  
m e t h o d  m a y  be  respons ib le  for  t h e  d i m i n i s h e d  R N a s e -  
res i s t ance ;  LiC1 p r e c i p i t a t i o n  is obv ious ly  a mi lde r  
m e t h o d  as c o m p a r e d  w i t h  nuc l ea se  d iges t ion  p r io r  to  gel 
f i l t r a t i o n  and  i t  c a n n o t  be  exc luded  t h a t  c o n t a m i n a n t  
s ing le - s t r anded  1RNA could be  p r e s en t  in  our  p r epa r a t i on .  
W e  were u n a b l e  to  de tec t  a s imi la r  m a t e r i a l  in R N A  f rom 
Herpes-infected cells. 

D e n s i t y  g r a d i e n t  s e p a r a t i o n  and  cellulose c h r o m a t o -  
g r a p h y  a d d i t i o n a l  s u p p o r t  to  t h e  concIus ion t h a t  D S  R N A  

Monolayers of CCL1 cells were pretreated With DEAE-dextran 
(100 ~xg/mI, i h at 37 ~ After washing twice, cultures were overnight 
incubated with inducers at 37~ washed twice again and infected 
with 5 PFU/eell of VSV. Emergent virus was titrated on HEp-2 cells. 
Virus yield of CC1 cells treated with RNA from herpes infected and 
mock infected cells 

Pre-treatment Inducer Emergent-VSV 

- -  - -  1 . 1  X 105 
DEAE-dextran -- 7.0 • 105 
DEAE-dexfran Poly 1 : C 4.5 • lO s 
DEAE-dextran RNA (HEp2) 1.3 • 105 
DEAE-dextran RNA (HE2/Herpes) 6.0 x 105 
DEAE-dextran RNA (InKS-B) 1.0 • 105 
DEAE-dextran RNA (mKS-B/tIerpes) 6.1 • 105 
DEAE-dextran RNA (MA-104) 1.1 • 105 
DEAE-dextran RNA (MA-104/Herpes) 1.1 • 105 

is no t  found  in Herpes-infected cells. I t  is obv ious ly  
imposs ib le  to  exc lude  t he  poss ib i l i ty  t h a t  such  1RNA 
m i g h t  ex is t  in  m i n i m a l  a m o u n t s ,  far  be low the  levels of 
de t ec t i on  of t he  b iochemica l  m e t h o d s  employed.  B u t  a 
f u r t h e r  i n d i c a t i o n  of i ts  absence  in  Herpes-infected cells 
came  f rom biological  tests .  

Since in t e r f e ron  i n d u c t i o n  is a ve ry  sens i t ive  biological  
m a r k e r  of D S  R N A  (even if no t  all  D S  R N A  are good in ter -  
feron inducers)  2 su i t ab le  sys t ems  were assayed  : CCL1 cells 
and  mice.  As r epo r t ed  here  Herpes v i rus -d i rec ted  R N A  
was u n a b l e  to  induce  i n t e r f e ron  p r o d u c t i o n  e i t he r  in  v i t ro  
or in vivo.  The  role of t he  hos t  was  also t a k e n  in to  a c c o u n t  
a n d  d i f fe rent  cell sy s t ems  were t e s t ed  ; i t  could  be  supposed  
t h a t  D S  R N A  appea r s  on ly  in  i n t e r f e ron  p roduce r  
sys tems.  CEC, m K S - B  a n d  MA-104 cells are well  k n o w n  
p roduce r s  of i n t e r f e ron  a n d  i t  h a s  been  r epo r t ed  t h a t  
d o u b l e - s t r a n d e d  po ly r ibonuc leo t ides  induce  a n  a n t i v i r a l  
r e s i s t a n t  s t a t e  in  H E p - 2  cells is. The  i m p o r t a n c e  of t h e  
host ,  however ,  seems no t  to  be  cr i t ical ,  s ince D S  R N A  
should  be  a v i rus -d i rec ted  event ,  i ndependen t ,  or a t  
leas t  p a r t i a l l y  i ndependen t ,  of t h e  hos t  cell. 

The  un iqueness  of vacc in i a  v i rus  m u s t  also be  k e p t  in  
m i n d :  i ts  s t ruc tu re ,  b e h a v i o u r  and  i ts  r ep l i ca t ion  si te  are 
comple te ly  d i f fe ren t  f rom those  of o t h e r  D N A  viruses.  The  
presence  of a D N A - d e p e n d e n t  R N A  po lymerase  inc luded  
in  t h e  v i r ion  (and essent ia l  for i ts  in tegr i ty )  p e r h a p s  p lays  
a crucia l  role in  t he  m e c h a n i s m  of appea rence  of D S  R N A :  
t r a n s c r i p t i o n  of c o m p l e m e n t a r y  s t r a n d s  m i g h t  be  on ly  a 
resu l t  of a less a ccu ra t e  r ecogn i t ion  of i n i t i a t i o n  s i tes  on  
t h e  t e m p l a t e .  

R e c e n t  r epor t s  b y  BAKAY a n d  BURKE 17, t o g e t h e r  w i t h  
ours  in  t h e  Herpes s y s t e m  a n d  our  u n r e p o r t e d  observa-  
t ions  w i t h  t he  cy top l a smic  p o l y h e d r a l  D N A  vi rus  FV3 
( m a n u s c r i p t  in  p repa ra t ion ) ,  m a k e s  t he  a s s u m p t i o n  v e r y  
un l ike ly  t h a t  D S  R N A  m i g h t  be  a p h e n o m e n o n  of genera l  
v a l i d i t y  for all  D N A  viruses.  

W h e n  th i s  m a n u s c r i p t  was in p r epa ra t i on ,  LLrCAS and  
GINSBE~G ls r epo r t ed  t h e  i den t i f i ca t ion  of a v i rus-coded,  
D S  R N A  in K B  cells in fec ted  w i t h  t y p e  2-adenovi rus .  

18 R. FALCOFF and E. FALCOFF, Biochim. biophys. Acta 799, 147 
(1970). 

14 R. IV[. FRANKLIN, Proc. natn. Acad. Sci., USA 55, 1504 (1966). 
is R. FALCOFF and E. FALCOFF, Biochim. biophys. Acta 782, 501 

(1969). 
16 g .  D. HAMILTON, V. I. BABCOCK a n d  C. M. SOUTHAM, Proc.  h a t h .  

Acad. Sci., USA 64, 878 (1969). 
1~ M. BARAY and D. C. BURKE, J. gen. Virol. 16, 399 (1972). 
is j .  j .  LucAs and H. S. GINSBERG, Biochem. biophys. Res. Commun. 

49, 39 (I972). 
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Rdsumd. On a cherch6 ~ d6terminer  la presence d ' u n  
A R N  bi-ca%naire  lors de la r6plication du virus herp6t ique.  
La pr6cipi ta t ion de LiC12 M, la f i l t ra t ion sur gel Sephadex,  

la ch romat0graph ie  sur cellulose, la s6d imenta t ion  en 
grad ien t  de densi t6 et  l ' i nduc t ion  d ' in ter f6ron in vivo et  in 
vi t ro  s emblen t  d6mont re r  qu 'une  telle s t ruc tu re  n ' e s t  pas  
indispensable  5, la r6plicat ion du virus herp6tique.  
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PRO E X P E R I M E N T I S  

R a d i o l o g i c a l  D e t e r m i n a t i o n  of Hear t  V o l u m e  in Rats  

In  a p re l iminary  s tudy  on exper imen ta l ly  induced  
cardiac h y p e r t r o p h y  and  regression of the  h y p e r t r o p h y  in 
rats,  we found i t  necessary  to develop a m e t h o d  for in 
v ivo e s t i m a t i o n  of the  hea r t  volume.  Our a im was to 
ob ta in  in format ion  on changes  in the  hea r t  volume of t he  
same animal  a t  d i f ferent  s tages of t he  exper iment .  The 
m e t h o d  by  JONSELL 1 for e s t ima t ion  of the  hea r t  volume in 
h u m a n  beings was modif ied  for use in rats.  This  paper  is a 
repor t  on the  m e t h o d  and  the  changes  of the  hea r t  vo lume 
rela t ive to body  weight  in growing rats .  

Animals and methods. Albino Wis t a r  male ra ts  aged 16 
(group A) and  24 weeks (group B) were used. E a c h  group 
consis ted of 10 rats.  The animals  were reared on a com- 
mercial  pe l le ted  die t  (Hankkija) .  The ra ts  in group A were 
followed up to  the  age of 20 weeks, and  in group B to  the  
age of 35 weeks. Af ter  ini t ial  de t e rmina t i on  of the  hea r t  
vo lume and  body  weight ,  these  pa rame te r s  were de te rmin-  
ed 5 t imes  in group A and  4 t imes  in group B at  the  t ime  
in tervals  ind ica ted  in the  Table.  Dur ing  the  s t u d y  2 ra t s  
in group A and  i in group B died. The rad iographs  for 
de t e rmina t i on  of the  hea r t  vo lume were t aken  under  l ight  
e ther  anaes thaes ia  wi th  the  ra t s  f ixed wi th  adhesive  t ape  
to a p la te  especially des igned for th is  purpose  (Figure 1). 
At  each de t e rmina t i on  3 pairs  of f ronta l  and lateral  f i lms 
were made.  The hea r t  volume was expressed  as t he  mean  
value of the  volumes calcula ted f rom those  films. The 
f ronta l  and  lateral  f i lms were exposed wi th  the  same 
values:  55 kV, 500 mA and 3 msec at  a focus-fi lm dis tance  
of 60 cm. The X - r a y  tube  used had  a focus size of 1.2 • 

Heart volume/body weight ratios of growing rats 

Group No. of Age Heart volume/body weight 
animals (weeks) ratio 

mm3/g P 

A) 10 6 10.0 ~ 0.9 �9 
9 8 9.2 4- 0.9 NS b 
9 10 9.5 q- 1.1 NS 
8 15 8.4 4- 0.6 <0.005 b 
8 20 7.7 4- 0.4 <0.05 b 

B) 10 24 8.6 -t- 0.6 NS o 
9 27 9.0 i 1.1 NS c 
9 31 8.8 4- 0.9 NS ~ 
9 35 8.7 4- 0.5 NS ~ 

Fig. 1. Plate made of plexiglass on which the rats were fixed during 
picture-taking. 

1.2 m m  2. The pic tures  were t aken  on an ord inary  X- ray  
f i lm for 90 s processing,  and  h igh  resolut ion screens 
were  used in the  caset te .  E q u i p m e n t  for s imul taneous  
exposure  of t he  f ronta l  and  lateral  pro jec t ions  was no t  
available.  

For  d e t e rmi n a t i o n  of the  hea r t  volume,  the  ra t  hea r t  
was assumed to  be an ellipsoid. Thus,  t he  formula  V = 
1 x b • 2 1 5  general ly used for de t e rmina t i on  of t he  
h u m a n  hear t  vo lume 1 could be used. In  th is  formula  1 
(length) and  b (breadh) were measured  f rom the  f ronta l  
f i lm and  d (depth) f rom the  la tera l  one (Figure 2). The 
co n s t an t  k = 0.47 was calcula ted f rom the  formula  for the  
volume of an ell ipsoid 3 a/4 I/2 • •  v Allowance was 
made  for the  geometr ical  en la rgement  due to  the  rat io of 
the  focus-f i lm and  hear t - f i lm distances.  

Results. The hea r t  volumes  of the  ra t s  in b o t h  groups are 
given in Figure  3. The devia t ions  of t he  indiv idual  hea r t  
vo lumes  f rom the  g rowth  curve increased wi th  age. F r o m  
6 to  35 weeks the  s t a n d a r d  devia t ions  of the  hea r t  
vo lumes  f rom fhe  means  increased f rom 245 to  655 m m  s. 
Despi te  these  dev ia t ions ,  the  indiv idual  hea r t  vo lume 
g rowth  p a t t e r n s  were ve ry  similar,  ind ica t ing  t h a t  t he  
devia t ions  did no t  resul t  f rom differences in volume 
de te rmina t ions .  Up to t he  age of 15 weeks, the re  was a 
s ta t i s t ica l ly  s ignif icant  increase (p < 0.001) in the  hea r t  
vo lumes  be tween  the  given t ime  intervals .  Af te r  th is  
age, a non-s igni f icant  increase was no ted  up to 35 weeks 
of age. 

Mean • S D b Compared to group A, 6 weeks. ~ Compared to 1 S. JONSELL, Aeta radiol. 20, 325 (1939). 
group A, 15 weeks. The same rats as in Figure 3. 2 j .  yon KNORRING, Aeta physiol, scan& 79, 216 (1970). 


