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regular pellets. I t  was found t h a t  CO 2 p roduc t ion  was in- 
creased somewhat  by  feeding e i the r  the  crushed pel le ts  
(11.2 ~1 CO 2 ~ 5.9 S.D., in 14 exper iments)  or  mi lk-soaked 
bread (13.2 #1 CO, :h 3.2 S.D., in 6 exper iments) .  There 
was no stat is t ical  difference be tween  groups Ib  and Ic  
(~ ~ 0.5) and these  are therefore  considered as one group 
of 20 experiments .  

I t  can be seen t h a t  CO, p roduc t ion  increased d i rec t ly  
with weight up to 90 g. Using KRAM~R'S mul t ip le  range 
test~ . - ~  

hi he ~,uup I I I  values  were found to be s igni f icant ly  
g r than  groups I or  IV, and group IV s ignif icant ly  

greater t han  group I (~ = 0.01). 
Discussion. The reason for the  poor  per formance  in the 

YOUngest rats  is no t  known,  b u t  i t  is possible t ha t  the  
results were inf luenced by  increased levels  of g rowth  hor-  
mone which migh t  be present  a t  this  age. Al though  
\VIN~GRAI) e t  al.9 demons t r a t ed  enhanced  CO, produc-  
tion when growth  ho rmone  was added in vi t ro;  GOOD- 
MaNx0 showed t h a t  in jec t ion  of the  hormone  into rats  for 
4 days prior to sacrifice resul ted in reduced CO~ produc-  
tion as well as decreased f a t t y  acid synthesis  in the  iso- 

la ted  fat  pad.  ALTSCHULER et  al. n suggested t h a t  the  in- 
creased f a t t y  acid release in the i r  i m m a t u r e  ra ts  migh t  
also be secondary  to the  effects of the  g rowth  hormone .  
Unfor tuna te ly ,  no d a t a  concerning the  levels of g rowth  
ho rmone  in ra ts  a t  var ious  ages are avai lable  at  present .  

We have  no exp lana t ion  for the  increased CO 2 produc-  
t ion in group I I I  (75-90 g) as compared  to  t he  adu l t  
group.  Ne i ther  could HAGEN et  al. ~ ful ly  expla in  the  
poorer  response seen in older  ra ts  (over 250 g), b u t  sug- 
gested t h a t  ' d i e t a ry  or  ho rmona l '  inf luences were in- 
volved.  ALTSCHULER et. al. n found a decreased t issue 
n i t rogen con ten t  in m a t u r e  rats  compared  to an imals  
weighing less t han  100 g, co inc ident  wi th  reduced ac t iv i ty .  

Zusammen/assung. Es wurde  der Einf luss  yon  Insul in  
auf  die CO, -P roduk t ion  im Fe t t gewebe  unreifer  R o t t e n  
m i t  e inem Gewich t  zwischen 35 und 90 g manomet r i s ch  
bes t immt ,  wobei  mi t  zunehmendem Gewich t  bin zu 90 g 
eine ve rmehr t e  CO2-Produkt ion festgestel l t  werden 
konnte .  

G. E. BACON 

Carbon dioxide production froln adipose tissue in rats of various 
weights (results expressed as/tl CO 2 evolved per 100 mg wet tissue/h) 

Group Weight (g) Mean -F S.D. No. of ex- 
perimen ts 

l•b 35- 50 11,84- 5.2 and ¢) 20 
IIl 55- 70 17.4~10.4 25 
IV 75- 90 34.7+ 9.6 22 

150-200 22.74- 7.4 10 
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Ident i f icat ion of Steroid  H o r m o n e s  f rom 
Lacer ta  s icula Tes te s  

The occurrence of sex hormones  in the  gonadal  t issue of 
SOme representa t ives  of lower ver tebra tes  has  been re- 
POrted in recent  years. The  analyses  of the  tes t icular  t issue 
of raarine ver tebra tes ,  name ly  the  te leosts  Saline irideus 
and Cyprinus carpio*, Morone labrax '~, Oncorhynchus 
nerkaa and the  e lasmobranch  Scyliorhinus stellaris i have  
~hown the  presence of wel l -known steroid hormones.  
TeStes and Bidder ' s  organs of Bu/o vulgaris ~ also produce  
~ndrogen precursors  and oestrogens.  I n fo rma t ion  regard-  
lng the androgenic  mate r ia l  in Sauropsida is st i l l  lacking;  ~ herefore we have  analysed the tes t icular  t issue of the  
lZard Lacerta sicula. 

l.~rom 400 matu re  animals,  35 g of mater ia l  were ob- 
tained. The t issue was lyophi l ized and the  free steroids 
entracted wi th  organic  solvents .  The  con juga ted  s teroids  
Were ex t rac ted  a f te r  acid hydrolys is  wi th  HC1 and di- 
OXane, The  phenolic  s teroids were separa ted  f rom the  
neutral ones by  ex t rac t ion  wi th  NaOH.  Neu t ra l  and 
Phenolic fract ions were purif ied by co lumn and th in- layer  
Chromatography The ident i f icat ion of the  steroids was 
Obtained by  means  of UV-spectra ,  charac ter iza t ion  of 
ue~:a t ives ,  and gas-l iquid ch romatography .  
t: eutral ~faction. Both  free and con juga ted  neut ra l  frac- 
'~ns Were purif ied on neu t ra l  a lumina  column,  e lu ted  

with  mixtures  of pe t ro leum e ther -e thy lace ta te .  The  frac- 
t ions were then  examined  on th in- layer ,  using silica gel G 
as adsorben t  and the  mix tu r e  ace tone /ch loroform (5:95) 
as so lven t  system. 4 spots  were de tec ted  in the  free neu-  
trM ex t r ac t  by  exposure  to iodine vapour ,  corresponding 
to the Rf  values  of progesterone,  andros tenedione,  andro-  
s terone and tes tos terone.  The  UV-spec t ra  of the first  2 
spots  showed m a x i m u m  absorp t ion  a t  240 n m  in absolute  
e thanol  and 290 nm in concen t ra ted  sulphuric  acid. Gas- 
l iquid c h r o m a t o g r a p h y  of t he  e luates  f rom th in - l aye r  
ch romatography ,  using a Barbe r  Colman appara tus  wi th  
co lumn packed  wi th  SE-30 2% in Chromosorb  W and an 
argon flow of 81 ml /min ,  conf i rmed the  presence of pro-  
gesterone in the  first  spot  and of andros tenedione  in the  
second. By  these me thods  it  was also possible to de tec t  
20fl-hydroxypregn-4-en-3-one in the  first  spot  and de- 
hydroep iandros te rone  and pregnenolone in the  second. 
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The presence of andros teronc  in the  th i rd  spot  was con- 
f i rmed by  gas-liquid ch roma tog raphy  and by  the  Zim- 
m erm an n  reaction.  These steroids were present  in the  tis- 
sue in the  fol lowing concentrat ions ,  calculated f rom the  
area  under  the  curve  in gas-l iquid c h r o m a t o g r a p h y :  pro- 
gesterone 34.3 #g/kg,  20/ / -hydroxypregn-4-en-3-one 4.5 
i*g/kg, andros tenedione  53.7 /zg/kg, pregnenolone 123.4 
pg/kg,  dehydroep iandros te rone  454 #g/kg,  andros terone  
99 t,g/kg. 

The four th  spot  had a ve ry  s t rong UV-absorp t ion  maxi-  
m u m  at  240 nm in absolute  ethanol ,  bu t  no tes tos terone  
could be de tec ted  in gas- l iquid chromatography .  One 
spot  was de tec ted  in the  conjuga ted  fract ion with  1if 
corresponding to tes tos terone.  The  UV-spec t rum in 
e thanol  showed an absorp t ion  m a x i m u m  at  240 rim; the  
oxida t ion  p roduc t  showed the  same Rf  of andros tenedione  
on th in- layer  ch roma tog raphy ;  f inally t he  gas-l iquid 
ch romatograph ic  analysis  conf i rmed the  presence of 
tes tosterone at  a concent ra t ion  of 91 /~g/kg. 

Phenolic /raction. Both  free and conjuga ted  fract ions 
were examined  for the  presence of oestradiol-17/1, oestrone 
and oestriol.  The  th in- layer  ch roma tog raphy  sys tem used 
was e thanol-benzene 10:90. The  spots corresponding to 
the  3 oestrogens were eluted,  and the  UV-spec t r a  in 
N a O H  0.5N in 80% e thanol  were taken.  P a r t  of the ex- 
t r ac t  was used for gas-l iquid ch romatography .  By  these 
me thods  i t  was possible to de tec t  oestradiol-17/3 in the  
free f ract ion in a concent ra t ion  of 127/ ,g /kg  and oestrone 
in both  the  free and the  conjugated  fract ions in to ta l  con- 
cen t ra t ion  of 326/~g/kg. 

The  present  invest igat ion has demons t ra ted  tha t  andro-  
genic as well as oestrogenic substances are present  in 

lizard tes t icular  tissue. Tes tos terone  has been shown to be 
present  in the  conjuga ted  fract ion only. Of particular 
in teres t  is the  ra t io  progesterone/androstenedione/ tes t°"  
sterone, which approaches  t h a t  of mammals .  In  fact, i~ 
the  o ther  lower ve r t eb ra tes  so far  examined ,  androgen 
precursors  are present  in a concent ra t ion  higher  than  that 
of tes tos terone  ; for ins tance in Scyliorhinus stellar'is testes 
the  ra t io  of these  steroids is 100: 70:50 (/,g/kg) 4 while in 
Lacerta sicula tes tes  i t  is 34.3:53.7:91 (pg/kg)B. 

Riassunto. Gli autor i  hanno  anal izzato gli steroidi  pre7 
senti  nel tessuto tes t icolare  di Lacerta sicula. Sono statt 
ident i f icat i  i seguent i  s teroidi :  progesterone,  androstene" 
dione, tes tos terone,  androsterone,  deidroepiandrosterone,  
pregnenolone,  20/~-idrossipregn-4-ene-3-one,  estradioto" 
17/J, estrone.  Viene discusso il r appor to  progesterone 
andros tenedione  testosterone,  paragonandolo  a quello tro- 
r a t e  in altr i  ve r t eb ra t i  inferiori.  
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P R O  E X P E R I M E N T I  S 

An Apparatus for Direct X-Ray Cinematography 
Exemplified by Analysis of Some Respiratory 

Movements in Gasterosteus  aculeatus  

Measurement  of  m o v e m e n t  be tween  e lements  within 
in tac t  organisms poses an i m p o r t a n t  p rob lem for func- 
t ional  anatomis ts .  I t  is a lways preferable  to  make  such 
observat ions  in und is tu rbed  an imals ;  of ten this  is abso- 
Iute ly  essential.  One of t he  m a n y  techniques  successfully 
applied is X- ray  c inematography ,  uti l izing an image in- 
tensifier  ~-3. However ,  this t echnique  has l imi ta t ions  in 
te rms  of the  dist inctness of image detai l  ob ta inable  by  
present  methods.  

Di rec t  appl icat ion of X- rays  provides  marked ly  in- 
creased resolution,  bu t  i t  can hard ly  be used in h u m a n  
radiology because of the high dosages requi red  3. Since the  
animals  used for these exper iments  have  much  th inner  
bones and much  grea ter  tolerance,  the  dosage requi red  
m a y  be permissible.  The  appara tus ,  which will  be de- 
scribed below, allows one to obta in  a rapid  sequence of 
di rect  X- r ay  exposures  of a small  moving  object .  The  
results  ob ta ined  are demons t ra t ed  by the  analysis of the  
respi ra tory  m o v e m e n t  of 2 cranial  e lements  of the 3- 
spined st ickleback,  Gasterosteus aculeatus. 

X-ray  mot ion pictures  of the  m o v e m e n t s  of b~my ele- 
ments  m a y  be obta ined  by the  use of two comparab le  

techniques.  The indirect  technique,  appl ied increasingly 
in medical  diagnostics,  util izes an image intensifier.  N- 
rays impac t  on a screen covered by  a glass tube.  Behind 
the screen is placed a pho toca thode  which releases eleC" 
trons in an  a m o u n t  depending  on the  in tens i ty  of the 
X-rays.  The  electrons are concen t ra ted  on and accelerated 
to a second small  screen, which t ransduces  the  image to 
the  visible region, i t  is then  observed by means  of an 
opt ical  sys tem,  or  a te levis ion camera ,  or f i lmed wi th  a 
cine-camera.  The  intensif icat ion of br ightness  of the 
image on the  second screen permi ts  the use of normal 
blue sensit ive films wi th  low ki lovol tage and low tube 
current ,  thus  small  X- r ay  dosage. 

The l imi ta t ion  of this t echn ique  is due to its indirect" 
ness. In  spite of thei r  fine grain material ,  the  2 screens 
cause an unsharp  image. Moreover ,  an i m p o r t a n t  addi" 
t ional  unsharpness  is caused by  different  kinds of 'noise'. 
F i r s t  there  is considerable  var ia t ion  in the  X- ray  quant~ 
falling on the  first  screen, secondly  there  is directional 
var ia t ion  dur ing  the  emission of  electrons.  This  t ype  of 
unsharpness  can include indis t inc t iveness  and loss of 
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