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A Rare Type of Ascidium 

Ascid ia  (scyphia)  are  of v e r y  ra re  occur rence  in succu-  
l en t  p l an t s .  ~¥OLTIIUYS 1 rev iews  t h e  l i t e r a tu re  and  records  
his  o w n  obse rva t ions .  H e  quo te s  s l igh t ly  more  t h a n  a 
dozen  examples  r ecorded  in a lmos t  a h u n d r e d  years  ( the 
f i rs t  b y  MORREN in 1852 a n d  t he  las t  b y  h imsel f  in 1948). 
Seven  of h is  e x a m p l e s  are conf ined  to t h e  Crassulaceae  
wh i l s t  t he  r e m a i n d e r  were  n o t e d  in Agavacea  a n d  Lil ia-  
ceae. T h e  l a t t e r  are r ecorded  in HARRIS' Missouri Botani- 
cal Garden Bulletin o/ 1906. I t  is t hus  w o r t h  no t ing  a n  
a sc id ium o n  Echeveria gibbosa, var .  crispa, Hort . ,  g rown 
in a p r i v a t e  co l lec t ion  of succu len t  p l a n t s  in Bar ry ,  
G l a m o r g a n s h i r e ,  in  1963. T h e  c o n n a t i o n  has ,  once more,  
a p p e a r e d  in a m e m b e r  of the  Crassulaceae.  The  asci- 

d ium,  as s h o w n  in t h e  p h o t o g r a p h ,  is of the  d iphy l lous  
type ,  gob le t  in fo rm a n d  open  a t  t h e  t o p  as descr ibed  b y  
WOLTHUYS for o t h e r  asc id ia  in  t h e  family.  Here ,  however ,  
t h e  s imi la r i t i es  end.  T h e  d i p h y l l o u s  asc id ia  desc r ibed  b y  
WOLTHUVS t e r m i n a t e d  t h e  shoot ,  t h e  n o r m a l  growing  
po in t s  a b o r t e d  an d  t h u s  f u r t h e r  g r o w t h  was imposs ib le  
f rom w i t h i n  t h e  goblet .  N e a r b y  d o r m a n t  b u d s  gave  rise 
to  side b r a n c h e s  b u t  n o t h i n g  eve r  g rew w i t h i n  t h e  asci- 
d ium.  T h e  c o n n a t i o n  now u n d e r  cons ide ra t i on ,  as  c an  be  
c lear ly  seen in t h e  p h o t o g r a p h ,  is b o r n e  on  a side s h o o t  
which  con t inues  to  grow f rom w i t h i n  t h e  asc id ium.  T h u s  
t h e  g rowing  po in t s  w i t h i n  t h e  a s c i d i u m  are  n o t  a b o r t e d .  
T h e  shoo t  c o n t i n u e s  to  grow f r o m  w i t h i n  t h e  a s c i d i u m  to  
end  in a f loral  head .  T h e  flowers in t h i s  h e a d  were self- 
po l l ina ted ,  a n d  t h e  seeds p l a n t e d  in 1964. Zip to da te ,  all 
t he  seedl ings o b t a i n e d  are  n o r m a l  in e v e r y  respec t .  

Rdsumd. U n  t y p e  d ' a sc id ie  peu  c o m m u n  e t  j u squ ' i c i  n o n  
enregistrf i  d a n s  les p l an t e s  c h a r n u e s  es t  d~erit .  Le p o i n t  
de croissance ~ l ' i n t~ r i eu r  du  gobe le t  n ' a v o r t a  pas,  de 
sor te  que  le r e j e ton  c o n t i n u a  k cro~tre ~ p a r t i r  de l ' in t6 -  
r i eu r  de l 'ascidie  p o u r  a b o u t i r  A une  t~te  florale.  
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Acid Phosphatases  and Hemoglobin  in Normal  
and G-6 -PD Deficient Erythrocytes Incubated 

with Acetylphenylhydrazine under Various 
Conditions 

Orte of t he  f ea tu res  of t h e  G - 6 - P D  x def ic ien t  r ed  cells 
is a low G S H  c o n t e n t ;  moreover ,  w h e n  these  cells are  
t r e a t e d  in v i t ro  or  in  v ivo  w i t h  p a r t i c u l a r  subs t ances  
(p r imaquine ,  a c e t y l p h e n y l h y d r a z i n e ,  etc,) a f u r t h e r  dras-  
t ic  decrease,  i ndeed  a l m o s t  t he  d i s appea rance ,  of t he  
G S H  occurs.  Th i s  is fol lowed in  v ivo  b y  a h e m o l y t i c  
crisis. 

The  connec t ion ,  if any ,  b e t w e e n  t he  h e m o l y t i c  crisis 
and  t h e  G S H  d i s a p p e a r a n c e  ha s  n o t  ye t  been  e luc ida ted .  
The  G S H  is supposed  to  p r o t e c t  t h e  cells m a i n t y  t h r o u g h  
a specif ic  p r o t e c t i o n  of the  su lphydr i l i c  g roups  of t he i r  
pro te ins .  T h e  G S H  decrease  could  t h e n  re su l t  in the  
i n a c t i v a t i o n  of a n u m b e r  of enzymes  a n d  in some modi-  
f i ca t ion  of o t h e r  p r o t e i n s  essen t i a l  for t h e  e ry th rocy t e s .  

I n  fact ,  m i x e d  d i su lph ides  of g l u t a t h i o n e  w i t h  hemo-  
globin a p p e a r  w h e n  G S H  is ox id ized  to  G S S G ;  the  resul t -  
ing p i g m e n t  (which shows a fas te r  anod ic  m o b i l i t y  t h a n  
t he  n o r m a l  H b  a t  p H  8.6) is especia l ly  suscep t ib le  to  
ox ida t ion  t o  m e t h e m o g l o b i n  fol lowed b y  d e n a t u r a t i o n  
and  p r e c i p i t a t i o n  ~,~. 

On t h e  o t h e r  h a n d ,  a decrease  of ac t iv i t i e s  in a n u m b e r  
of enzymes ,  such  as h e x o k i n a s e  4 6, pyrophosphataseT,S,  

g lyoxa lase  9, ca ta lase  t0, a n d  acid p h o s p h a t a s e s  H, h a s  
been  obse rved  in  e r y t h r o c y t e s  o b t a i n e d  f rom G - 6 - P D  
def ic ien t  ind iv idua l s  d u r i n g  t h e  h e m o l y t i c  crisis i n d u c e d  
in r i v e  by  var ious  d rugs  (p r imaqu ine )  or  foods tuf f  ( l ava  

t The following abbreviations have been used: glucose-6-phosphate 
dehydrogenase, G-6-PD; reduced glutathione, GSH; oxidized 
glutathione, GSSG; hemoglobin, Hb; acetylphenylhydrazine, 
APH. 
D. W. ALLEN and J. H. JANDL, J. clin. Invest. 40, 454 (1961). 
J. H. JANDL, L. K. ENC, LE, and D. W. ALLEN, J. clin. Invest. 39, 
1918 (1960). 

4 G. J. BREWER et al., report in a recent paper n that the hexokinase 
activity did not appear to be reduced during the primaquine- 
induced hemolytic crisis in the G-6-PD deficient individuals. 

a G. J. BREWER, R. D. POWELL, S. H. SWANSON, and A. S. ALVXNG, 
J. lab. clin. Med. 64, 601 (1964). 

e N. S. KOSOWER, G. A. VANERHAFF, and I. M. LONDON, Nature 201, 
684 (1964). 

? P. BRUNETTI, I?. GRIGNANI, a n d  G.  ERNISLI, A c t a  h a e m a t .  27, 
146 (1962). 

8 p.  BRUNETTI, F.  GR1GNANI, a n d  G. ERNISLI, A c t a  h a e m a t .  27, 
246 (1962), 

g G. J .  BREWER, R .  D. POWELL, A. R.  TARLOV, and A. S. ALVIN% 
J. lab. clin. Med. 63, 106 (1964). 

lo A. R. TARLOV and R. W. KELLERMEYER, Fed. Prec. 18, 156 (1959). 
11 F.  A. OSKI, N. T. SHA~IIDI, a n d  L. K, DIAMOND, Science [39, 409 

(1963). 



380 t3r~ves communications - Kurze Mitteilungen EXPERIENTIA XXI[7 

b e a n s )  o r  in  e n z y m e - d e f i c i e n t  (for G - 6 - P D )  r e d  ce l l s  
i n c u b a t e d  in  v i t r o  w i t h  A P H .  S o m e  of  t h e s e  e n z y m e s  
( p y r o p h o s p h a t a s e T ,  ca ta laseX°,  x,, a c i d  p h o s p h a t a s e s  u )  
s h o w  low  a c t i v i t i e s  in  t h e  G-6-PD d e f i c i e n t  r e d  cel ls  e v e n  
i n d e p e n d e n t l y  f r o m  t h e s e  c l in ica l  o r  e x p e r i m e n t a l  c o n d i -  
t i o n s .  

T h e  r e l a t i o n s h i p ,  h o w e v e r ,  i s  n o t  c l e a r  b e t w e e n  t h e  
G S H  d i s a p p e a r a n c e  a n d  t h e  d e c r e a s e  o f  s o m e  e n z y m a t i c  
a c t i v i t i e s ,  o r  b e t w e e n  t h i s  l a s t  p h e n o m e n o n  a n d  t h e  
h e m o l y s i s .  

W'e h a v e  r e c e n t l y  o b s e r v e d  t h a t  a d e c r e a s e  o f  r e d  cell  
a c id  p h o s p h a t a s e  a c t i v i t y  a c c o m p a n i e d  b y  a p e c u l i a r  
m o d i f i c a t i o n  o f  t h e i r  e l e c t r o p h o r e t i c  p a t t e r n  ( a p p e a r a n c e  
of  f a s t  a n o d i c  c o m p o n e n t s  a n d  r e d u c t i o n  o f  t h e  s t a i n i n g  
i n t e n s i t y  o f  t h e  b a n d s  o c c u r s  w h e n  a h e m o l y s a t e  is i n c u -  
b a t e d  w i t h  G S S G  is. 

T h e  f o l l o w i n g  r e s u l t s  s h o w  t h a t  t h e  s a m e  m o d i f i c a t i o n s  
c a n  b e  i n d u c e d  in  i n t a c t  r ed  ce l l s  w h e n  a d e c r e a s e  of  t h e i r  
G S H  c o n t e n t  is  i n d u c e d  w i t h  a c e t y l p h e n y l h y d r a z i n e  
( A P H ) .  E l e c t r o p h o r e t i c  a n a l y s i s  w a s  c a r r i e d  o u t  a c c o r d -  
i n g  t o  HOPKINSON e t  al.  ~4 for  a c i d  p h o s p h a t a s e s ,  a n d  
a c c o r d i n g  to  POULrK x5 for  H b .  T h e  a c i d  p h o s p h a t a s e  
a c t i v i t y  w a s  d e t e r m i n e d  w i t h  t h e  m e t h o d  of  TORRIAN116 
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Effect of APH on normal and G-6-PD deficient hunmn red cells 

Mixtures 
incubated 
at 37°C 

GSH mg% Acid phosphat  ases 

/zM p-NP produced in 
30 min per g of Hb 

Electrophoretic 
pat tern 

Hb fast 
component 

Whole nornml blood + APH 
control 

Normal erythrocytes in + APH 
saline + glucose 2% control 

Normal erythrocytes + APH 
i n saline control 

Whole G-6-PD + AP H 
deficient blood control 

30.7 138.4 normal + 
32.5 185.1 normal + 

29.3 160.6 normal + 
28.9 176.2 normal + 

3.9 115.9 modified + + +- 
32.8 181.4 normal + 

4.9 100.l modified + + £ + 
23.3 195.8 normal + 

A + 
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Acid phosphatases (A) and hemoglobin {B) starch gel dec- 
trophoretie pat terns under various conditions. 1, Whole 
normal blood (/3 genotype) incubated with APH (acetyl- 
phenylhydrazine). 2, Whole normal blood (B genotype} 
control. 3, Normal erythrocytes (B genotype) in saline + 
glucose 2% incubated with APH. 4, Normal erythro- 
cytes (B genotype) in saline + glucose 2% control. 5, Nor- 
mal erythrocytes (B genotype) in saline incubated with 
APH. 6, Normal erythrocytes (B genotype) in saline con- 
trol. 7, Whole G-6-PD deficient blood (CB genotype) in- 
cubated with APH. 8, Whole G-6-PD deficient Mood (CB 
genotype) control  In A5 a new B pat tern  displaced tow- 
ards the anode is evident;  in A7 the fast component  of 
the normal  CB pat tern  is no longer visible and the slow 
component  shows a decreased intensity;  a new band ap- 
pears, displaced towards the anode with respect to the 
slow component by the same amount  that  the I~ew B 
pat tern (in A5) is displaeed with respect to the normal B 
pattern. In B5 and in B7 a fast (anodic) Hb band (Hb A3) 
is clearly visible. 
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s l ight ly  modif ied  to make  it sui table for hemolysa tes .  The 
G S H  c o n t e n t  of red  cells was e s t ima ted  according to  
BEUTLER e t  al. xT. 

Whole  blood f rom a no rma l  subject ,  washed  red cells 
f rom the  same  sample  of Mood suspended  in saline + glu- 
cose 2%,  t h e  same red cells suspended  in saline, and  whole  
blood f rom a G-6-PD def ic ient  indiv idual  were incuba ted  
for 2 h w i t h  and  w i t h o u t  A P H .  The tes t s  l is ted above  
were t h e n  pe r fo rmed  on  hemolysa te s  prepared  f rom these  
d i f fe ren t  mix tures .  Resu l t s  are shown in the  Table  and  
the  Figure.  

I t  is clear  t h a t  in the  two mix tu res  in which a decrease 
of t h e  G S H  was  ob ta ined ,  t he  modif icat ions  of H b  and  
acid p h o s p h a t a s e  referred to above  also occurred.  

As far as we know th is  is t he  first  observa t ion  of a 
qua l i t a t ive  as well as a q u a n t i t a t i v e  modif icat ion of an 
e ry th rocy t i c  enzyme  associa ted wi th  the  decrease of the  
red cell GSH.  

The  analogies be tween  wha t  has jus t  been described 
and w h a t  h a p p e n s  to  H b  in the  same exper imenta l  condi-  
t ions  are s t r ik ing:  therefore  the  p resen t  results  can be 
expla ined  b y  assuming  t h a t  the  GSSG formed by the  
d rug- induced  ox ida t ion  of t he  G S H  could combine  wi th  
acid p h o s p h a t a s e s  p roduc ing  molecules of the  t ype  
' p ro te in  S-SG'  which  would show an increased anodic 
mobi l i ty .  

E x p e r i m e n t s  are being carr ied out  in order  to ascer ta in 
w h e t h e r  t he  ac t iv i ty  of t he  molecules wi th  higher  anodic 
mobi l i ty  is d i f fe ren t  f rom t h a t  of the  na t ive  enzyme,  as 

some of our  d a t a  suggest ,  or w h e t h e r  the  decrease of the  
ac t iv i ty  is due on ly  to the  i r revers ib le  d e n a t u r a t i o n  of t he  
enzyme  xs 

Riassunto. L' incubaz ione  con G S S G  d e t e r m i n a  nel- 
l ' emol izzato  una  modif icazione del q u a d r o  e le t t rofore t ico  
delle fosfatasi  acide e r i t roc i ta r ie  ed  una  r iduzione  del la  
loro a t t iv i th .  

Modificazioni iden t iche  a carico de l l ' enz ima  possono  
veni re  i ndo t t e  anche  nel g lobulo rosso in te ro  di sogge t to  
normale  o di enz imopenico  per  la G-6-PD,  p r o v o c a n d o  
una  c a d u t a  del tasso di G S H  m e d i a n t e  acet i l feni l idrazina .  
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T h e r m o d y n a m i c s  of Ag ing  of the Col lagenous  
Structure  

In  t he  recen t  pas t ,  several  papers  have  appeared  
descr ib ing the  aging of collagen as the  mani fes ta t ion  of 
an increase in cross- l inking dens i ty  1-s. The na ture  of 
rising cross-l inks is however  no t  clear enough.  I t  seems 
t h a t  more  factors  coopera te  in t he  resul t ing increase in 
s t ruc tu ra l  s tab i l i ty  of the  aged collagen, as was shown 
recent ly  by  CHVAPIL and  DEYL 4. Exce l l en t  in format ion  
abou t  t he  changes  t h a t  t ake  place dur ing  the  aging pro- 
cess could be o b t a i n e d  f rom the  t h e r m o d y n a m i c  data .  The 
great  d i s a d v a n t a g e  of th is  m e t h o d  is based in the  impos-  
s ibi l i ty  of d i rec t  enumera t i on  of f u n d a m e n t a l  t he rmo-  
d y n a m i c  m a g n i t u d e s  like free energy,  e n t h a l p y  and  abso- 
lute e n t r o p y  of t he  s t ruc ture .  This  d i s a d v a n t a g e  could be 
abol ished b y  tak ing  in to  accoun t  t he  fact  t h a t  the  
d e n a t u r a t i o n  of collagen is a process  cons is t ing  of a t  least  
two s teps,  t h e  f i rs t  one being the  fo rma t ion  of an ac t iva ted  
complex  of d e n a t u r a t i o n .  Assuming  t h a t  the  sterical  con- 
f igurat ion of t he  ac t iva t ed  complex  is a lways  the  same,  
i n d e p e n d e n t  of t he  n a t u r e  of the  dena tu ra t ion ,  one can 
also cons ider  t h a t  the  t h e r m o d y n a m i c  pa ramete r s  (in 
absolute  measure)  of ac t iva t ed  complex  of dena tu ra t i on  
are i n d e p e n d e n t  of the  na tu re  of the  d e n a t u r a t i o n  process 
itself. This  p r e s u m p t i o n  could be easily verif ied by 
es t imat ion  of A F  + in the  ac t iva t ed  s ta te ,  as will be 
shown below (see Table  I). 

In  our  work  we t r ied  to de t e rmine  the  changes  in 
t h e r m o d y n a m i c  p a r a m e t e r s  on tile aging of ra t  tai l  ten-  
dons. Male ra t s  of W i s t a r  s t ra in  aged 10 weeks and  10 
m o n t h s  were used.  The  eva lua t ion  of free energy  change 

in the  format ion  of an ac t iva t ed  c o mp l e x  of d e n a t u r a t i o n  
and  enumera t ion  of the  en tha ip ic  effect  was pe r fo rmed  
in a similar way  as descr ibed previous ly  by  WEIR s. F r o m  
the  con t rac t ion- re laxa t ion  curve of t he  tail  t e n d o n  the  
hal f - t ime of shr inking (equal to ha l f - t ime  of dena tu ra t ion )  

Table I. Values of free energy of activated complex formation in dif- 
ferent media for rat tail tendons from old and young individuals. 
Each value is an average from ten measurements; standard deviation 
is ~ 2.5 keal per mole. All measurements at 37°C, values for thermal 

denaturation are extrapolated 

Sample zl F*+ (keal per mole} 

Heat 6M 0.1N 0.1N 2.5M 
only urea CHaCOOH NaOH KI 

Young rats 26.5 20.9 20.3 21.0 19.2 
(10 weeks} 

Old rats 28.7 21.2 20.5 21.6 19.5 
(10 months) 
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