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Bacteriochlorophyll and Chlorobium chlorophyll 

The absorpt ion spectra of acetone extracts  of green sulphur  bacteria (Chlorobium s p p )  
suggest  tile presence of at chlorophyll  similar to chlorophyll a 1 , 2,a, lint very different from bacteri~- 
chlorophyll, which occurs in the purple su lphur  and non-sulphur  bacteria (Thio- and : \ thiorlmd- 
aceae)a, 4. LARSEN a has suggested tha t  the term "chlorobium chlorophyll"  is more appr~priate  
for this p igment  than  M ETZNER'S original "bacterio-vir idin".  I.ARSEN'S a work als~ indicated tha t  
the t)haeophytins of bacteriochlorophyll  and chlorobium chlorophyll are spectroscopically 
different. I;'ecently, Imwever, SEYBOLD AND H I R S C H  5 a n d  ] ' R I N G S H E I M  6 have stated tha i  the 
chh)rot~hyll of the green photosynthe t ic  bacteria, including C. lh ioszdphaloph i lum,  is bacteri~- 
chlorophyll.  

.~EYBOLI) AND HIRSCH'S claiIu is based mainly ~m (a) tha t  l)acteriochlorol)hyll (obtained 
fr(}lll tmrple photosynthe t ic  bacteria and called by them l)acteriochlorophyll a) is extraordinari ly  
unstable  being converted within a few minutes  mainly into bacteriochlorophyll  b which fluoresces 
bright  red in ultraviolet  light and exhibits an absorpt ion m a x i n m m  at 66o m/i as well as at 
77 ° m/¢ and (b) tha t  as the extracts  of the green photosynthe t ic  bacteria also fluoresce bright  
red and exhibit  absorpt ion bands at 660 and 77 ° mH, tile original p igment  was bacteriochk}rophyll 
which had been rapidly changed into lmcteriochlorophyll h during extraction. This d ichotomy 
of opinion p rompted  an investigation into the propert ies of purilied "Chlorobium chlorophyll"  
and a direct comparison of it with bacteriochlorophyll .  

C. l ldoszdpha loph i lum (kindly provided by Dr. J. I.ASCELL*~:S, Oxford) was cultured on 
I.AP, SEN'S medium a and the pigments  extracted with methanol  and transferred to ethyl ether. 
The ether extract  was washed free from methanol,  dried with anhydrous  NaeSO l and the solvent 
removed i*z vacuo. The residue was dissolved in a trace of ether, diluted with light petroleum 
and chromatographed  on icing (confectioner's) sugar. The carotenoids (mainly ;,-carotene 7) quickly 
ran through the column and the chlorophyll fraction was developed with light pet roleum/ethyl  
ether  (4: l). Two fractions were regularly obtained;  the inore s trongly adsorbed fraction (A} 
which exists only in trace amounts  in extracts  of young cultures, tluoresces red in ultraviolet  
light and exhibits an absorpt ion spec t rum with maxima  in ethyl ether at 765, 059, 43 t and 
4o8 mH; it occurs in increasing amoun t s  in older cells and it also appears  in larger amounts  if 
unpurified solvents are used for extractions.  The less s trongly adsorbed fraction (B) differs from 
A only in showing either no band or merely a suggestion of a band at 765 mt~ (Fig. 1). The ap- 
pearance of this band in some prepara t ions  is probably  due to contaminat ion  with traces of A. 
As B is by far the major  coinponent  of young cells it is probable  that  it is the true "ch lorobium 
chlorophyll",  whilst A is pr()bably an oxidation product.  I t  appears  tha t  the absorpt ion spec t rum 
of chlorobium chlorophyll recorded by SFYBOt.D AND HIRSCH 5 and, to a lesser extent,  by earlier 
workers'-', a, represents  mixtures  of A and B. Apart  from the absence of the 765 m[* band in our 
preparat ion,  the absorpt ion spect rum of chromatographical ly  homogeneous chlorobium chloro- 
phylI diI~ers appreciably from tha t  of KATZ A N D  \ V A s S I N K  :~ and of L A R S E N  '3 only in the region 
45 ° 5oo m[* ; this is because carotenoids were not removed from their extracts .  

In spite of their very similar absorpt ion spectra, chlorobium chk)rophyll and chlorophyll a 
can easily be dilierentiated in two ways:  (t) by mixed ch roma tography  on either sugar  or CaCOu: 
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Fig. 2. Absorpt ion spectra  in ether  of (a) 
Chlorobiun~ chlorophyll  ; (b) Bacterio- 

chlorophyll  . . . . . . .  . 
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Fig. _,. Absorpt ion spectral in ether of (a) 
Chlorobium phaeophyt in  -- ; (b) Bacte- 

r iophaeophyt in  . . . . . . .  . 
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c h l o r o p h y l l  a is n m c h  less s t n m g l y  m l s o r b c d  and  <an I~' , ; cp ;na tcd  IY(m! ( hh, , , ,hhm~ ~ I~hn,q,hvll  
b y  d e v e l o p m e n t  wi th  l i g h t  p e t r o l e u m / e t h y l  e t h e r  (q: l :  (_') I,\ ~ lnc ,mal~ ,~r . ! ,hy  ,,f i h - i r  i>h;w*, 
p h y t m s  p r e p a r e d  a c c o r d i n g  I[~ the  nleih(~d ~H \ x y  XIKI+ \NI) .\RNI)t I) !~. \ ! t l l , , u~h  l hc  ;/E,>, t p l u m  
l / l t tx i lna  o f  (h lo r l ) l ) i l l l n  p h a e o p l l y i i l l  (Iris4. 2) (I/NIXilINI tit t,t,(l, i+()t. 54(), 515 ;+ll,l I I " III// ill <'1!It'l! 
art: v e r y  s i m i l a r  t<) th(+se ~,f t hh,+<q)hyll a, t h e  two+ c,m+ln,un<t'+, <~m a2n iu  I." , ' : t>ib Sel, n~tc ,  P <,,+ 
+t Stlg~tr t ()[Ulim. 

T h e  p o s i t i o n s  tK t h e s e  ntl~lxilna a lso  a g r e e  xxc'll w i th  Ih¢>~c i(,c<w¢l('d ])\ l. \+e>l, x:; I(,1< ]lll,l~}],illlll 
chlorolf lu,  dl  p h a e o t ) h y t i t t  bu t  d i f l c r  in th , . i r  r e l a t i v e  i n t e n s i t i e s  (p<,ssild 3 I,c, tu-c hc '.x;,> d(.;tl[ng 
w i t h  at m i x t u r e )  a n d  ill tit(" fact  t h a t  he did m~t ~d~scrvu t he  i I -  m/+ I)au<i. 

"lThe c h l o r o p h y l l  f r ac t i on  cx t r ac t . cd  l'ron~ 1¢.,/% md~r.m. ((sing the  ~-;ttl/iC m c t h , , I  .,s h,~ ( ]e/,,;,, 
bium spp,  y i e ld s  on c h r o m a t o g r a p h y  IIl/O m a j o r  x~mc. h:tcte~ i,x hh>nqfl tyl l  (nl;txilu;,  :tl 77(,. 7,e',. 
574 a n d  3qO m/+ in e t h e r ) ;  ads~r l ) ed  j u s t  be low I~actvl-iochh~r, qd ly l l  is a s lmll l  g reen  Imn<l. ! lm,rcs 
c ing  red  m u l t r a v i o l e t  l igh t ,  w i l h  m a i n  m a x i m a  a t  _t3 N and  075 mfl ill e the r .  Th i s  apt . . ;~rs :,, I,c 
~E','BOI.I) AND HIRSCII'S 5 lmcteri,~chh>rotfl~yll h atM is an +>xidntivu a r t i f a c t  ~, xxhich i lndcF /llll 
e x p e r i m e n t a l  cond i t io l lS  a n d  t ] losc  iif t lol.  r AND J \('()L~S I is i)l-Odm'ed +rely in I t ; ices .  

I t  is o b \ i o u s  fl-oltl t h e  abs~>rption s p e ( l r a  <~1' ch lo ro t f i um ( hlor, , l+hyll  and  I~a,'lct-i<~t hh,r~,phyll  
a n d  t h e i r  r e s p e c t i v e  p h a e o p ] t y t i n s  (Figs .  ~ and  2) tM~t the  lw,~ c o m p o u n d s  t l ic  ' , o r \  ~lilRq-cnl. 
T h e i r  r a m - i d e n t i t y  can  f u r t h e r  be d e m o n s t r a t e d  I,y chron~at~>taraphy on su.var;  t h e y  p,~ssc<s 
s o m e w h a t  s i m i l a r  ads<>rpt i \c  p r o t m r t i c s  b u t  ])t+oliH/gcd devch>pn~ent  wi th  l ight  t~etr, f luum ~+,n 
t a i n i n g  3 ° o~, e l h v l  e t h e r  ( \ / \ )  will  s e p a r a t e  t h e m ;  t he  ch l ,n~ ,h imn c h h n o l ) h y l l  (upp( r )  z+,m. I>eing 
b l u i s h - g r e e n  a m ( t h e  hac te r iochhn-o t f l ty l l  (h~wer) z¢,nc b e i n g  I f lu ish-grey .  ' l h c  lfllae(qd~3-tins c;m 
be s i m i l a r l y  s e p a r a t e d .  

:ks we a g r e e  ~ i t h  I loLt" AND Jar:OtiS t t h a t  bacter i~:cht¢ , rophyl l  is q u i h .  s t nb l c  atrial .< we 
c a n n o t  r e p r o d u c e  SEYBOLI) AN1) HIR('H'S a c l a i m  t h a t  i t  is r a p i d l y  Cl>llvertc([ int~) lnlcteri<whl{~n> 
p h y l l  h, i t  m u s t  be coi~cluded t h a t  chh~r~lf ium chlorolf l~yll  is  l h c  n a t u r a l l y  ,~ct u r r i n g  chhw(Llfltvll 
it] Chh,robium spp,  and  t h a t  i1 is not  a d e g r a d a t i o n  t>r<,duct ,,f I ,acteri t ,chb,r<q+hyll  i , r , ,ducct l  
d u r i n g  e x p e r m m n t a l  p r o c e d u r e s .  "['lie l u r t h e r  c l a i m  of SEM]~,()I.I) \ N i l  IIIRS('II 5 t h a t  chb+rt)l)ittm 
c h l o r o p h y l l  and  bacter inchlor<+lf l tyl l  b a re  i d e n t i c a l  can  cas i l  3 bc d i s p r o v e d  allh+,l tgh t h e y  h a v e  
s i m i l a r  a b s o r p t i o n  s p e c t r a :  (a) t h e y  can  Ix' s e p a r a t e d  c h r o n t a t o t 4 r a p h i c a l l y  +in sugar ,  . h h n , > t d u m  
c h l o r o p h y l l  b e i n g  m o r e  s t r o n g l y  a d s o r b e d .  (b) c h t o r o b i u m  c h h , r o p h y l l  is altn+,s! ~<mqfletely 
insohf l ) le  in l i g h t  p e t r o l e u m  w h i l s t  l i a c t e r i o c h h w o l f l i y t l  Z, is e a s i l y  solul>le. 

T h e  i n d i v i d u a l i t y  o[ t he  v a r i o u s  p i g m e n t s  d i s ( u s s e d  c;ln re:~dily be d e m ~ m s t r a i c d  t+v t'1117~, 
n ] a t o g r a p h i n g  a nl ix t i l i -e  of then]  on a s u g a r  c o l u m n  wl lcn  t h e y  will  supat'ai~, iu t i le  f(>ll(iwillg 
order  of d e c r e a s i n g  a d s o r p t i v e  p o w e r :  chh~robiunl  ~hh>r<q~hyl]: llactct-i~,chh~r~ifl~yll: I>;~,:terio- 
c h l o r o p h y l l  b; c h l o r o p h y l l  ~. 
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Galactose 1-phosphate in galactose cataract* 

G a l a c t o s e  z - p h o s p h a t e  (Ga 1-1 ) ) a c c u m u l a t e s  in t i le  red b lood  cel ls  of g M a c t o s a e m i c  in fan t s  
on  a m i l k  d iet  1. A t  the  s a m e  t i m e  the  O 2 u p t a k e  of t h e s e  cells  is p a r t i a l l y  inh ib i ted  c o m p a r e d  
w i t h  t h a t  of cel ls  t a k e n  before  g a l a c t o s e  f eed ing  2. W h i l e  no causa l  r e l a t i o n s h i p  has  as vet  been 
e s t a b l i s h e d  b e t w e e n  t h e s e  t w o  f indings ,  it s e e m s  poss ib l e  t h a t  Ga l - t '  acts  as, or  g ives  rise t o  
an inh ib i tor  of g lucose  m e t a b o l i s m .  S ince  g lucose  is the  ma in  source  of e n e r g y  of the  lens and 
s ince  i n h i b i t i o n  of g l u c o s e  m e t a b o l i s m  l eads  t o  c a t a r a c t  f o r m a t i o n  in  v i t r o  a, an o c c u r r e n c e  of 
Ga I - P  in t h e  lenses  of  ga lae to se - f ed  ra t s  m a y  be of c o n s i d e r a b l e  interest .  

E x p e r i m e n l a l :  Y o u n g  male  a lb ino  ra t s  (initial w e i g h t  5 ° 6o g) were  fed a diet  c o n t a i n i n g  
3 ° % of  ga lac to se ;  c o n t r o l s  w e r e  g i v e n  the  s a m e  diet  w i t h o u t  ga lac tose .  A fter v a r y i n g  i n t e r v a l s  
t h e  a n i m a l s  w e r e  k i l l ed  and  t h e  lenses  exc i sed .  E i ther  w h o l e  h'nses or the  c a p s u l e s  were  used,  


