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Table I I  
Total blood lipids, blood cholesterol and total area lipoprotein in 

4 groups of mice 

Types of Animales 
Total Lipids 
(mg]100 ml) 

Thin Li t termates  . 632 -t- 148 
Obese Hyperglycemic 955 4- 239 
Thin  Swiss 872 4- 71 
Goldthioglucose Swiss 1214 4- 55 

TotalArca Blood 
Cholesterol Lipo- 

protein 
(mg] 100 ml) (cm2) 

116 4- 10 
170 5 :24  
112 4- 41 
125 -t- 24 

130 
240 
145 
340 

D u p l i c a t e  s t r ips  were  s t a i ned  w i t h  S u d a n  B l a c k  ]3 to  
loca te  t h e  lipides. T a b l e  I I  gives d a t a  on  t o t a l  l ipids,  s t a i n -  
able  l ipides  a n d  cho les te ro l  in  t h e  b lood  of these  d i f fe ren t  
groups .  M e t h o d s  a n d  d a t a  on  t o t a l  l ip ids  a n d  choles te ro l  
h a v e  been  p u b l i s h e d  9,1°. T he  d i s t r i b u t i o n  of t he  l ipides  
(Figure)  is s imi la r  to  t h a t  of t h e  r a t :  l ip ide  m a t e r i a l s  a re  
f o u n d  t h r o u g h o u t  t he  comple t e  s e r u m  p r o t e i n  p a t t e r n .  
T h e  p i c tu re  is t h u s  in  c o n t r a s t  to  t h e  s h a r p  ~- a n d  r - p e a k s  
seen in  s t r ips  f rom h u m a n  sera.  T h e r e  are  aga in  differ-  
ences  b e t w e e n  g roups  of mice.  T he  s t r ips  f rom t he  s e r u m  
of the  t h i n  t i t t e r m a t e s  of obes e - hype r g l ycem i c  mice  show-  
ed l i t t le  l ipide in  the  a l b u m i n  region b u t  3 r a t h e r  d i s t i nc t  
b a n d s  in t h e  g lobu l in  a r ea ;  2 in  t h e  r - r eg ion  a n d  1 in  t i le  
e-2. The  s t r ips  f rom the  swiss mice  showed  h e a v y  l ipid 
s t a i n i n g  in t h e  a l b u m i n  reg ion  w i t h  l igh t  b a n d s  in t h e  
r -  a n d  ~ 2-globul in  regions.  S t r ips  f rom b o t h  t y p e s  of 
obese  mice  showed  m u c h  h e a v i e r  l ip ide  s t a i n i n g  t h a n  d id  
s t r ips  f rom t h i n  mice. The  a l b u m i n  f r ac t i on  was pa r t i cu -  
l a r ly  h e a v y  in  t h e  obese  h y p e r g l y c e m i c  mice,  s o m e w h a t  
l i gh t e r  a n d  more  mobi le  in t he  go ld th iog lucose  obese  mice. 
No d i s t i n c t  b a n d s  were  obse rved  in t h e  r - o r  ~-region for 
e i t h e r  t y p e  obese  mice.  

I n  s u m m a r y ,  e lec t rophores i s  revea ls  wel l -def ined p a t -  
t e rn s  of b lood  p r o t e i n  a n d  b lood  l ipids in  mice ;  these  are 
in  m a n y  ways  i n t e r m e d i a r y  in a p p e a r a n c e  b e t w e e n  p a t -  
t e rn s  o b t a i n e d  for r a t s  a n d  p a t t e r n s  o b t a i n e d  for  m a n .  
The re  are s t r a i n  di f ferences  a n d  also d i f ferences  b e t w e e n  
obese  mice  a n d  non -obese  nfice. T h e  l a t t e r  a p p e a r  to  be  
non-speci f ic  for  t h e  t y p e  of obese  s y n d r o m e ,  di f ferences  
due  to  t h e  increase  in  f a t  t r a n s p o r t  in  obese  a n i m a l s  over-  
s h a d o w  specific d i f ferences  such  as t he  hype rcho le s t e ro l -  
e m i a  of obese -hype rg lycemic  mice  c o n t r a s t e d  to  t h e  nor -  
rea l  choles te ro l  of go ld th iog lucose  mice  L 

Acknowledgements. Supported in part by Grants-in-Aid from the 
National Heart Institute (Gr. No. H 2200); The Nutrition Founda- 
tion, New York; and the Fund For Research and Teaching, Depart- 
ment of Nutrition, Harvard School of Public Health. 

ELIZABETH F. TULLER a n d  J .  MAYER 

Department o/ Nutrition, Harvard School o/ Public 
Health, Boston (Mass.), August 21, 1958. 

Rdsumd 

L'd lec t rophor~se  sur  p a p i e r  p e r m e t  u n  f r a c t i o n n e m e n t  
des pro t6 ines  e t  des l ipides  du  s ang  chez  les souris.  L a  
d i s t r i bu t i on  des d iverses  f r ac t ions  es t  i n t e r m 6 d i a i r e  e n t r e  
celle du  r a t  e t  celle de l ' h o m m e .  I1 ex is te  des  di f f6rences  
en t r e  diverses  souches  de souris,  a ins i  q u ' e n t r e  souris  
ob6ses e t  n o n  ob6ses. Les  m d t h o d e s  employdes  ici, quo i que  
fa i san t  ressor t i r  les anomal i se s  a c c o m p a g n a n t  l 'obdsi t6,  
ne  p e r m e t t e n t  pas  de  di f f6rencier  e n t r e  les d ive r s  t y p e s  
d 'ob6si t6s.  

9 j .  MAYER and D. J. SILIDES, Exper. 14, 96 (1958). 
10 j .  MAYER, C. ZO~iZELY, and F. J. STARE, Exper. 13, 1 (1957). 

The Photoelectric Theory of Photosynthesis 
IV. The Chromophore Area of Chlorophyll 

The Photoelectric Theory o/ Photosynthesis. I t  h a s  been 
p o s t u l a t e d  b y  t h e  a u t h o r  in  t h e  p h o t o e l e c t r i c  (or pho to -  
conduc t ive )  t h e o r y  t of p h o t o s y n t h e s i s ,  t h a t  l igh t -ac t i -  
v a t e d  ch lo rophy l l  t r ans f e r s  e lec t rons  to  a n  a p p r o p r i a t e  
o x i d a n t  and  r emoves  e lec t rons  f rom water .  I t  was  po in t ed  
o u t  t h a t  t h e  p r i m a r y  process  of p h o t o s y n t h e s i s  m a y  t h u s  
be  v iewed  as a flow ot e lec t rons  a c t i v a t e d  b y  l ight ,  w i th  
t he  ch lo rophy l l  f u n c t i o n i n g  as  a so r t  of c o n d u c t i n g  br idge  
b e t w e e n  two  ha l f  cells, in  one  of w h i c h  a w a t e r  molecule  
is ox id ized  b y  loss ot two  e lec t rons  (H20 --> 2 e -  + 2 H +  + 
1/2 03) , a n d  in t he  o t h e r  a n  o x i d a n t  S , i n t i m a t e l y  associ- 
a t ed  w i t h  t h e  ch lo rophyU in  t h e  ch lorop las t ,  is r educed  
b y  ga in ing  two  e lec t rons .  S t a t e d  in a n  a l t e r n a t i v e  way,  
a s t r e a m  of p h o t o n s  s t r ikes  t he  solid ch lo rophy l l  phase  
a n d  c rea tes  a s t r e a m  of c o n d u c t i o n  e lec t rons  w h i c h  reduce  
t h e  ox idan t .  The  e lec t ron  holes  lef t  in  t he  ch lo rophy l l  
p h a s e  are  c o n s t a n t l y  e r a d i c a t e d  b y  e l ec t rons  f lowing I rom 
w a t e r  to  t he  ch lo rophy l l  3. 

Th i s  t h e o r y  h a s  p r o v e d  useful  in  e x p l a i n i n g  c e r t a i n  ex-  
p e r i m e n t a l  resul ts ,  such  as,  for example ,  t h e  r e c e n t l y  ob-  
se rved  q u e n c h i n g  of ch lo rophy l l  f luorescence  b y  t r i p h e n y l  
t e t r a z o l i u m  chlor ide  in t h e  p resence  of h y d r a z i n O .  Here  
t h e  o rgan ic  ch lor ide  ac t s  as t he  e l ec t ron  accep to r  a n d  
h y d r a z i n e  replaces  w a t e r  as e lec t ron  donor .  T h e  p h o t o -  
c o n d u c t i v e  t h e o r y  ha s  r e c e n t l y  b e e n  p l aced  on  a m u c h  
s t r o n g e r  e x p e r i m e n t a l  bas is  b y  m e a s u r e m e n t s  o n  t h e  elec- 
t r o n  sp in  r e s o n a n c e  of p h o t o a c t i v a t e d  ch lo rophy l l  b y  
COMMONER, HEISE, a n d  TOVCNSEND 5. 

Electronic Spectrum o/ Mg in Chlorophyll. I t  h a s  been  
d e m o n s t r a t e d  b y  t h e  a u t h o r  6 t h a t  t h e r e  is a n  e x t r e m e l y  
close co r r e spondence  of t h e  ch lo rophy l l  a b s o r p t i o n  b a n d s  
w i t h  t h e  emiss ion  l ines of e lec t ron ica l ly  exc i t ed  s t a t e s  of 
t h e  Mg ° a t o m  a n d  t he  Mg + ion in  t h e  vis ible  a n d  nea r  
u l t r a v i o l e t  reg ions  of t h e  s p e c t r u m .  Tab le s  I a n d  I I  show 
these  compar i sons .  

These  spec t roscop ic  cons ide ra t ions  p rov ide  exce l len t  
ev idence  t h a t  t h e  a c t u a l  s i te  of in i t ia l  e l ec t ron  loss b y  the  
ch lo rophy l l  molecule  is a t  t he  Mg atom. Such  e lec t ron  loss 
would  r e su l t  in  t he  i n t e r m e d i a t e  c o n v e r s i o n  of the  chloro-  
phy l l  molecule  to  a pos i t i ve ly  cha rged  rad ica l - ion  repre-  
s en t i ng  a n  ox id ized  ch lo rophy l l  species :  

hv 
C h l - M g  ° 1, Ch l - -Mg++e  -. (1) 

I n  a d d i t i o n  to  t h i s  direct photoelectric process, t h e  follow- 
ing e q u a t i o n s  r e p r e s e n t i n g  t h e  p h o t o s y n t h e t i c  m e c h a n i s m  
were p roposed  (Ox r e p r e s e n t s  t he  e l ec t ron  accep to r ) :  

hv 
Chl - Mg ° ~ C h l -  Mg* (2) 

C h l -  Mg* + Ox ). C h l -  Mg++ Ox - (3) 

C h l -  Mg* + Ox-  ~ ChI - Mg + + Ox = (4) 

2 Chl - -Mg++ H~O ~ 2 C h l -  Mg°+2  H + +  1/2 0 2 (5) 

hv 
Chl - Mg + 1. C h l -  Mg +* (6) 

(7) 
(S) 

Chl - Mg +* + Ox - +  Chl - Mg ++ + Ox-  

Chl_Mg+++H~O --~ Cht_Mg°+2 H + + 1 / 2  0 2 

1 L. S. LEVITT, Science 118, 696 (1953). 
Possibly the oxidant is 6,8-thioctic acid, the prosthetic group 

of pyruvic oxidase. 
a L. S. LEVITT, Abstracts of Papers, Minneapolis Meeting of the 

Amer. cherh. Soc., p. 67C (1955). 
a E. FuJIgORt, J. Amer. chem. Soe. 77, 6495 (1955). 

B. COM~ONER, J. J. HEISE, and J. TOWNSEND, Proc. nat. Aead. 
Sci., Wash. 42, 710 (1956). 

L. S. LEVITT, Science 120, 33 (1954). 
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7"able I 
Comparison of near infrared ~ and visible ~ absorption bands* of ether 
solutions of chlorophyll with emission lines *° of Mg ° and Mg +, 
Wavelengths are in rag.. Principal bands of tim chlorophylls are in 

italics 

Mg ° .~lg + Chl a ChI b Chl c 

881 

553 

517 

501 
457 

435 

406 

655 
635 

448 
439 

875e 
660 
613 

574 

530 
511 
498 
464 

440v 

430 

409 

6551v 
642 

' 594  
567 
553 
540 

501 
457 
452 

435 v 
428 

635a 

450 

* Complete bibliography available in l,IxnlsowlrcH ~t, pp. O06, 
668, 7:16, 81)!, 826; r Fluorescence value; v In rive; r~ Value for botlx 
absorption and fluorescence; e In CCI v 

The  correla t ion of  the  ch lorophyl l  and  Mg spec t ra  has  
led MARCUS s to  the  concep t  of ch lorophyl l  as, essent ial ly ,  
a neu t ra l  Mg a t o m  ' so lva ted '  by  p h e o p h y t i n .  On this  
basis, s tab i l iza t ion 'of  the  un iva l en t  Chl -- Mg + ion can be 
expla ined ~ in t he  same m a n n e r  as t he  s tabi l iz ing effect  
of so lvat ion  on the  Mg + ion p roduced  dur ing  the  anodic  
oxida t ion  of Mg to. 

(,t2 / 
The Molecular Size o/Chlorophyll  and the 'Chromophore 

Area'. The molecular  area of the  p lana r  porph in  square  
of chlorophyl l  is a b o u t  105 square  Angs t roms  t~, and  the  
molecular  area of tile en t i re  chlorophyl l  molecule,  in- 
c luding all side chains  on the  porph in  square  has  been 
e s t ima ted  l~ a t  a round  240 (A) ~. The bond  dis tance,  r, 
be tween  the  Mg a t o m  and  any  of the  four  ad j acen t  pyr ro le  
n i t rogen a t o m s  in the  very  cen te r  of the  ch lorophyl l  mole-  

13 cule has  been calculated to  be a round  1.95 A. This  t h e n  
is the  radius  of the  'hole '  be tween  the  four  cent ra l  N nuclei 
(see Figure),  and the  area  ~4 of the  'hole '  m a y  be ca lcula ted  
to  be n r 2 = 12.0 (A) 2. 

7 L. S. LEWTr, Abstracts of Papers, New York Meeting ol tt.e 
Amer. Chem. Soc., p. 68 C (1957). 

R. J. MA~cvs, Science Ig3, 399 (1956). 
$ B. J. ZWOLINSKI, R. J. ~IARCUS, and tl. I']YRING, Chem. Rev. 

55, 157 (1955}. 
xo R. L. PETTY, A.W. Dxw~soN, and J. KLEI~nERC,, J. Amer. 

chem. Soc. 76, 262 (1951). 
11 E. RABINOWITCH, Photosyuthesis and Related Processes (Inter- 

science, New York 1945), p..1.18. 
li j .  A. KETELAAR and E. A. HANSON, Nattlre 140, 196 (19.'t7). 
1~ L. S. LEVITT, J. chcln. Phys. '28, 515 (1958). 
x* Calculated as a square area instead of a circle, one gets .t(1.95) ~ 

= lS .~  (A)' .  

Table I I  
Comparison of ultraviolet n absorption bands of chlorophyll with 
emission lines ~° of magnesiutn.  Wavelengths  in nqz (data of HARms 

and ZSCIIEILE'2t). 

Mg o 

384 
333 
323 
3(19 
307 
292;294 
278;285 

Mg + 

385 380 

326 
310 312 

294;297 296 
280 282 

Chl a Chl b 

375 
334 
325 
310 
306 
29O 

Now the  p h o t o n  cap tu re  cross-sect ion ( ' c h r o m o p h o r e  
area ')  of a l igh t -absorb ing  molecule has been de f ined  a6.~6 
as the  localized area  in a molecule where  a p h o t o n  of a 
given wave leng th  is ef fect ively  absorbed .  This  a rea  m a y  
be calculatedlY, x7 from tile molar  ex t inc t ion  coef f ic ien t  
(absorpt iv i ty)  of a subs tance  a t  a given w a v e l e n g t h  b y  
the  equat ion ,  

= k %/  (9) 

where  ~ is the  cap tu re  cross sect ion in (A)g, a~ 1 is the  m o l a r  
absorb t iv i ty ,  and  k is a c o n s t a n t  given by  

k = 10 ~ - (2.303) (108 Alcrn) ~ = 1.15 × 10 -4, (10) 
(6-023 X I02a)/3 

the  factor  1/3 ar is ing f rom the  fact  t h a t  onIy th is  f r ac t ion  
of the  molecules in a solut ion are, on the  average ,  o r i e n t e d  
in t he  p roper  d i rec t ion  for abso rp t ion  of a photonXSaL 

For  the  main  (blue) abso rp t i on  peak  of ch lo rophy l l  is 
a t  430 m~z, a M = 1.20 × 10 s and  there fore  a = 13.8 (~)~-. 
Since this  cross sect ion is for ch lo rophy l l ' s  h ighes t  peak  ~g, 
it  is the  largest  a rea  over  which a p h o t o n  of a n y  w a v e -  
length  can be absorbed  by  chorophy l l  molecules.  Now it  
is seen t h a t  th is  area, 13.8 (]k) 2, c o m p a r e s  f avo rab ly  wi th  
the  value 12.0 (A) ~ ca lcula ted  above  for t he  M g - - N  4 
cent ra l  area of chlorophyl l ,  b u t  it  is s ign i f ican t ly  smal le r  
t h a n  the  area  (105(A) 2) of the  square  p o r p h i n  ring. 

These size re la t ionsh ips  are compa t ib l e  w i t h  t he  p h o t o -  
electric t heo ry  ~ of p h o t o s y n t h e s i s  since it is p o s t u l a t e d  
there in  t h a t  i t  is specifically the  Mg a t o m  of ch lo rophy l l  
which is e lec t ronical ly  exc i ted  by  l ight  abso rp t ion .  

L. S. LEVITT 

Department o/ Chemistry, Stevens Institute o/ Techno- 
logy, Hoboken (New Jersey), August  13, 1958. 

Rdsumd 

La  superf ic ie  de la coupe  t r ansversa le  de  c a p t a t i o n  des  
pho tons ,  calcul~e h pa r t i r  de  l ' abso rp t iv i t6  mola i re  p a r  
t ' dqua t ion  de Braude ,  es t  de  13,8 (A) 2 pour  la b a n d e  d ' a b -  
so rp t ion  pr inc ipa le  de ch lorophyl le  ~ 430 m~z, Ce t t e  super -  
ficie p e u t  se c o m p a r e r  f a v o r a b l e m e n t  ,% la va teur  12,0 (A)e, 

ts E. A. BRAtmE, J. chem. See. 195o, 379. 
16 F. C. STRONG, Analyt. Chem. ~4, 31)8 (1952). 
17 F.C. STROUG, Applied Spectroscopy 7, l (1953). 
is A.S. HOLT attd F-.E. JAcons, Amer. J. Bet. 41, 710, 718 

(1954); J. chem. l)iws, o o, 142 (195.t). 
1~ igor ehlorophyll's second principal peak at 660 mbt, the photon 

capture cross section may be calculated to be 10,4 (A) 2. 
l0 C. l). HODC, MAN, Handbook o] Chemistry and Physics (Chenfical 

Rubber Pllbl. Co., Cleveland 1952), p. ~:181. 
~t D, G. HAmuS and F. P. ZSCm~.tLE, Bot, Gaz. lO4, 515 (19,t3). 

Exper. 2 
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ca lcul fe  pour  la superficie centra le  circulaire  M g - N 4 ,  
de la chlorophytle,  mais  elle est, tr~s nettemen~c plus pe- 
t i t e  qne  la superficie du noyau  carr6 de la porphyr ine ,  qui  
est  de 105 (/~)~. Ce r6sut ta t  est  interpr6t6 comme  preuve  
suppldmenta i re  pour  la th6orie photo61ectrique de photo-  
synth~se,  selon laquel le  l ' au t eu r  a postul6 que c ' e s t  l 'a-  
tome Mg de chlorophyl le  qui  est excit~ 51ectroniquement 
pa r  absorp t ion  de lumi~re. 

C y t o c h r o m e  h f r o m  Aplgs ia  depilans L .  

An h emochromogen  v e r y  s imilar  to  Hel icorubin  has  
been recen t ly  ex t rac ted  and purif ied f rom the  digest ive  
g land of  Helix pomatia ~. The  p igment ,  which  was found 
to  h a v e  several  proper t ies  in c o m m o n  wi th  the  cyto-  
chromes  of the  b and c groups,  has been  named  Cyto-  
chrome h. Accord ing  to KEILIN, Cyt.  h is genet ical ly  re- 
la ted  to Hel icorubin ,  this  l a t t e r  p robab ly  represent ing  its 
ex t race l lu lar  from. 

In  the  course of an inves t iga t ion  on the  cy toch rome  
sys tem of mar ine  Gast ropods  ~ we h a v e  found that ,  by  a 
m e t h o d  similar  to t h a t  described for Helix,  a p igment  can 
be ex t rac ted  and purif ied f rom the  Hepa topanc reas  of 
Aplys ia  g iv ing a spec t rum v e r y  s imilar  to Cyt.  h bo th  in 
the  reduced and in the  oxidized forms. An account  of the  
isolat ion and puri f icat ion of the  p igment ,  which  is here 
ind ica ted  as Aplys ia  Cy tochrome  h, fotlowed by  some of 
its chemica l  and  biological propert ies ,  is g iven in th is  note. 

Aplys ia  is an herb ivorous  mar ine  Gas t ropod which  has 
no oxygen  carr ier  p igmen t  in the  b lood and no Het icoru-  
bin in the  in tes t ine  nor  in any  o ther  pa r t  of t he  body  3. 
Two species, which are v e r y  c o m m o n  in the  B a y  of 
Naples ,  were used:  A. depilans and A. limacina. The best  
source of mater ia l  was found to be A. depilans and this  
was therefore  preferred for most  of the  exper iments .  

The  an imal  was dissected under  sea wate r  and the  he- 
pa topancreas  l ibera ted  f rom its l igaments  and  f rom the  
intest ine,  Fo r  each p repara t ion  500-600 g of t issue f rom 
20-30 animals  was used. Fresh  organs or  acetone pow- 
ders were used. Acetone  powders  were found more  pract i -  
cal on accoun t  of the  grea t  amoun t s  of green and yel low 
pigments  which were  r emoved  dur ing  the  prepara t ion .  
T h e y  were  ob ta ined  by  homogeniza t ion  in a War ing  
b lendor  for 1-2 min  in cold (-- 20°C) acetone,  followed by  
rapid  f i l t ra t ion  and washing unt i l  no color  was ex t rac ted .  
The  powdered  mate r ia l  was ex t r ac t ed  for 2 h wi th  alkal ine 
(pH 8) wa te r  and centr i fuged ; the  sed iment  was discarded 
and the  supe rna t an t  was t r ea t ed  w i t h  1 - 2 %  basic lead 
acetate .  The  exac t  concen t ra t ion  depends  upon the  dilu- 
t ion of the  ex t r ac t  and is de te rmined  for each indiv idual  
exper iment .  The  p rec ip i t a te  was r e m o v e d  by  centr i fuga-  
t ion and the excess of  lead in the  supe rna t an t  was precipi-  
t a ted  a t  p H  6.0 wi th  sodium sulfate.  T r e a t m e n t  wi th  
(NHI)~SO~ at  65% sa tu ra t ion  gives a p rec ip i ta te  which  
contains  the  hemochromogen .  The prec ip i ta te  was fi l tered 
on a Hyf lo  Cell bed, washed wi th  65~o (NH4)2SO a and 
dissolved in water .  The  pur i f ica t ion  was repea ted  several  
t imes  with  a m m o n i u m  sulfate  f rom p H  5 to  8, followed 
by  nega t ive  adsorp t ion  on calc ium phospha te  gel or  Cy 
alumina,  a n d  f inal ly the  p igmen t  was dia lysed agains t  
distilled wate r  and concen t ra ted  under  vacuo. Hea t ing  

1 j .  KEILIN, Biochem. J. 64, 663 (1956); Nature 180, 428 (1957). 
= L. TosI, A. GHIRETTI-MAGALDI, and F. GHIRETTI, R. C. Aecad. 

I.incei 23, 447 (1957). 
3 E, A. PHEAR, Proc. ~ool, Soc, London 125, 383 (1955). 

a t  68 ° C, as requi red  for the  p repara t ion  of He l ix  Cyt .  h, 
was no t  necessary,  since Aplysia  hepa topancreas  does not 
conta in  cetlulase. 

I n  its oxidized form, the  p igmen t  ex t rac ted  from 
Aplys ia ' s  hepa topancreas  shows a peak  a t  410-412 mt~ 
in the  Sorer region of the  spec t rum and a broad band with 
a m a x i m u m  around 536 m~, in the  visible region. After 
reduct ion  wi th  di thioni te ,  three bands appear  wi th  peaks 
a t  423-424, 526 528 and 556 mb~ (Fig.). The  y band,  both 
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Absorption spectra of Aplysia Cytoehrome h in the oxidized (dodded 
line) and in the reduced (full line) forlns. 

in the  oxidized and in the  reduced forms of the  p igment ,  
is s l ight ly  shif ted towards  higher  wave leng ths  compared 
wi th  the  values  ob ta ined  by  K~n.IN for He l ix  Cyt.  h 
(Table). 

Table 
Position of absorption bands (m~t) of Cytochrome h 

from Aplysia and Helix Hepatopanereas 

Aplysia 

Helix* 

Oxidized 
Reduced 
Oxidized 
Reduced 

Band 

556 
562 
556 

Band 

536-540 
526 
536 
526"5 

Band 

410412 
424 
408 
422 

* From J. KX~L,NZ; 

Aplysia  Cyt.  h is reduced by di thioni te ,  l i th ium hydride,  
ferrous oxalate ,  cysteine,  ascorbic acid, and  gtuta thione.  I t  
is oxidized by ferr icyanide,  ferric oxalate ,  and hydrogen  per- 
oxide.  Af te r  t r e a t m e n t  of Cyt.  h wi th  N a O H  0-2 N and pyri-  
dine, fol lowed by  reduc t ion  wi th  di thioni te ,  a spec t rum 
is ob ta ined  wi th  peaks a t  415, 520, and 550 m~,. A t t emp t s  
to  ex t r ac t  i ron porphyr in  wi th  acidic acetone were not  
successful, even  when t r e a t m e n t  w i th  HC1 0-5 N had  been 
made  previously.  The  spec t rum of the  Cyt.  h-cyanide 
compound,  in its reduced form, has  peaks a t  424-426, 
530-532, and 560-562 mb~. 


