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95% e thano l  --~ co lumn  c h r o m a t o g r a p h y  on Dowex  
1 × 2 --N color imetr ic  de t e rmina t i on  of hexuron ic  acid 
(carbazole) and /o r  neu t ra l  sugar  (anthrone) con ten t s  of 
each fract ion.  The  d i f ferent  peaks  were pooled and the i r  
values expressed in percen tages  of to t a l  carbazole  
mater ia l  e lu ted  f rom the  column.  Detai ls  of t he  m e t h o d  
employed h a v e  been  repor ted  elsewhere ~. 

Results and conclusions. The  Table  gives t he  resul ts  of 
AMP f rac t iona t ions  in urines of normal  chi ldren of 
different  ages and  adults .  Two  changes of A M P  pa t t e rns  
seem to  be age dependen t :  wi th  increasing age, t he  per-  
centage of carbazole  posi t ive  mater ia l  in t he  hepar i t in  
sulphate  (HS) f rac t ion decreases, while t he  carbazole  
posi t ive mate r ia l  in the  chondroi t in  su lpha te  B (CSB) 

Fractionation of acid mucopolysaccharides in urine of normal 
individuals 

Groups of Age Carbazole positive material ehited 
healthy persons (years) from Dowex 1 × 2 column 

HS-Ir. • CSA-fr. b CSB fr, c 
(%) (%) (%) 

I infants 1-2Ix, 40.7 4- 4.4 48.1 4- 5,1 11.3 4- 3.9 
n = 7  

II small children 3-8 31.8 4- 7.0 57.5 4- 6.5 10.9 4- 2.7 
n = 7  

III preadolesccnts 9-12 31.6 4- 7.1 57.7 4- 6.3 9.7 4- 2.3 
n = 7  

IV adolescents 13-17 24.9 4- 3.8 58,9 4- 6.1 16.2 4- 3.6 
n = 7  

V adults 22-64 28.2 4- 5.4 54.0 4- 4.3 19.1 4- 4.8 
n = 9  

HS-fr. = heparitin sulphate-fraction; b CSA-fr. = chondroitin sul- 
phate A-fraction (contains also chondroitin sulphate C) ; ¢ CSB-fr. = 
ehondroitin sulphate B-fraction. 

f rac t ion increases. These  changes  are  s ignif icant  a t  t he  
level  of p < 0.01 be tween  group I (infants) and  group V 
(adults).  The  percentages  of carbazole  pos i t ive  mate r ia l  
in t he  chondro i t in  su lpha te  A (and/or  C) (CSA) f rac t ion  
remains  a lmos t  t h e  same  t h roughou t  life. 

Dur ing  the  f irs t  4 decades  of life, t he  propor t ions  of 
ke ra tosu lpha te  in h u m a n  car t i lage  increase to  a level  of 
abou t  55% of to t a l  AMP,  whi le  t he  con ten t s  of chon-  
droi t in  su lpha te  C (CSC) decl ine s l ight ly  (MATH~WS and  
GLAGOVa). I n  h u m a n  ao r t a  t he  to t a l  A M P  con ten t s  in- 
crease dur ing life on accoun t  of  r is ing C S B  and H S  de- 
posit ion.  Hya lu ron ic  acid (HA) and CSC decline dur ing 
the  same per iod (KAPLAN and  MEYER4; BUDDECKES). 

Skin of p ig  embryos  conta ins  less CSB and more  H A  
t h a n  skin f rom adu l t  animals .  I n  t he  l a t t e r  LOEWI and 
iV[EYER s found a sixfold increase of CSB and a decrease 
of H A  f rom 78% in embryon ic  to  30% in adu l t  pig skin. 

Our f indings of an  age d e p e n d e n t  decrease of H S  
excre t ion  in ur ine canno t  be corre la ted  wi th  t he  r epor t ed  
changes of A M P  pa t t e rns  in var ious  t issues;  howeve r  
there  m a y  be  some as ye t  u n k n o w n  connect ion  be tween  
the  increasing u r ina ry  CSB excre t ion  and the  r is ing 
deposi t ion  of CSB in skin as age advances  9,10. 

ZusammenJassung. Die sauren Mucopolysacchar ide  im 
H a m  v o n  37 Norma lpe r sonen  verschiedenen Alters  
(Sguglinge bis Erwachsene)  wurden  sAulenchromato-  
graphisch f rak t ionier t  und einzeln bes t immt .  
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The Effect of Steroid Trea tment  on Ovarian 
Dehydrogenases  in the Rat. Hi s tochemica l  Study 

Ovar ian  dehydrogenases  d i rec t ly  or  ind i rec t ly  re la ted  
to s teroid p a t h w a y s  h a v e  been h is tochemica l ty  invest i -  
gated in t he  ra t ,  in physiological  and  in numerous  experi-  
menta l  condi t ions  1-n. 

In  t he  p resen t  s t udy  ovar ian  3f l -hydroxysteroid dehy-  
drogenase (3fl-HSD), g lucose-6-phosphate  dehydrogenase  
(G-6-PD) and  20~-hydroxystero id  dehydrogenase  (20~- 
t tSD)  of rats  t r ea ted  wi th  proges terone  and /o r  es t radiol  
aud wi th  tes tos te rone  h a v e  been h i s tochemica l ly  s tudied.  

E igh t  groups,  each of 5 S p r a g u e - D a w l e y  female  ra ts  
Weighing 200-250 g, were  dai ly  in jec ted  s,c, w i th  the  
following steroids suspended in a s t andard  m e d i u m :  
progesterone 1 mg  (PI) or  3 mg  (P3); t es tos te rone  30 /,g 
(Ta0) or  300/~g (Ts00); es t radio l -benzoate  1 /~g (E~) or  15 
t*g (E15); proges terone  3 m g  + es t radio l -benzoate  1 #g  
(P + E). Controls  rece ived  0.2 ml  dai ly  of m e d i u m  alone. 

Vaginal  smears  were checked da i ly  a t  10.00 and  t h e  
regula r i ty  of t he  estrus cycle was assessed for 15 days  be-  
fore t he  exper iment .  All t r e a t m e n t s  s t a r t ed  a t  me tes t rus -  
diestrus  phase.  The  animals  were  sacrificed b y  decapi ta -  
t ion a f te r  20 days  of t r e a tmen t .  

Cryos ta t ic  sect ions of t he  ovar ies  were p repa red  as 
p rev ious ly  descr ibed n and were  then  incuba ted  for t h e  
demons t r a t i on  of t h e  3fl-H SD 4 G-6-PD 1, and 20a-H SD 1. 
Fo r  each group of animals  t he  n u m b e r  of corpora  lu t ea  
(C.L.) pos i t ive  to the  di f ferent  react ions and  the  n u m b e r  
of follicles w i th  3fl-HSD ac t i v i t y  in the  granulosa  cells 
were establ ished and the  a m o u n t  of d i fo rmazan  deposi t ion  
in thecal  and in ters t i t ia l  cells was scored in a bl ind s t u d y  
on a 0-2 plus scale. 

I n  ovar ian  sections f rom cont ro l  animals,  intense 3fl- 
H S D  and G-6-PD occurred in t he  follicular thecal  cells, 
in granulosa  cells of ma tu r ing  follicles, in the  in ters t i t ia l  
t issue and in all C.L. 20~-HSD a c t i v i t y  was demons t r a t ed  
exclus ively  in invo lu t ing  C.L. I n  ra ts  sacrificed a t  met -  
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estrus and diestrus,  t he  newly- formed  3fl-HSD pos i t ive  
C.L. to t a l ly  lack 20=-HSD a c t i v i t y  and  show a weak  
G-6-PD ac t iv i ty .  

P ,  Group. Es t rus  occurred in all the  animals,  bu t  the  
n u m b e r  of C.L. was less t h a n  in t he  controls,  w i th  a h igher  
pe rcen tage  of C.L. wi th  20x-HSD ac t iv i ty .  The  n u m b e r  
of follicles w i t h  3~-HSD ac t iv i ty  in granulosa  cells 
(matur ing  follicles) r emained  similar  to t h a t  of t he  con- 
trols, while  thecal  3fl-HSD and G-6-PD act iv i t ies  appeared  
reduced,  No  var ia t ions  in in ters t i t ia l  enzymat ic  pa t t e rn  
were  observed.  

P3 Group. Es t rus  did no t  occur in this  group. Therefore  
ovaries  conta ined  a marked ly  decreased n u m b e r  of small  
C.L. (Figure  1) all demons t r a t ing  20=-HSD ac t iv i ty  
(Figure  2). The  average  n u m b e r  of ma tu r ing  follicles re- 
ma ined  a t  normal  values.  F u r t h e r m o r e  no differences 
appeared  in enzymat i c  pa t t e rn  of theca l  cells in compar i -  
son wi th  PI group,  while  in ters t i t ia l  cells exh ib i t ed  G-6-PD 
a c t i v i t y  weaker  t han  the  controls.  

Tso Group. Es t rus  occurred in this  group and the  find- 
ings did no t  differ f rom Px and Ex t r ea ted  animals.  

Ts00 Group. Since estrus did no t  occur, a reduc t ion  was 
not iced  of the  n u m b e r  of C.L. all of t h e m  demons t r a t ing  
20x-HSD act iv i ty .  Moreover  no var ia t ions  were observed 
in t he  n u m b e r  of ma tu r ing  follicles. The  thecal  cells were 
devo id  of enzymat i c  act iv i t ies  while in ters t i t ia l  ceils re- 
t a ined  3fl-HSD ac t iv i ty  only.  

E I Group. Es t rus  occurred in this  group and the  resul ts  
d id  n o t  differ  s ignif icant ly  f rom P1 and  T,0 groups.  I n  
add i t ion  no changes  were de tec ted  in enzymat i c  ac t iv i t ies  
of t he  theca l  cells. 

t~i~ Group. Since no cycle occurred,  the  average  n u m b e r  
of C.L. was marked ly  low (Figure 3). C,L. wi th  20x-HSD 
a c t i v i t y  were  v e r y  few and small  (Figure 4). The  n u m b e r  
of m a t u r i n g  follicles r emained  prac t ica l ly  unchanged  as 
compared  to controls.  E n z y m a t i c  ac t iv i t ies  disappeared 
f rom theca l  cells, while  in te r s t i t ium re ta ined  only weak  
3f l -HSD ac t iv i ty .  

P + E Growp. No cycle occurred also in this  group and 
therefore  the  n u m b e r  of C.L. was marked ly  low wi th  50% 
of t h e m  demons t r a t i ng  20~-HSD ac t iv i ty .  Unl ike  the  E,~ 
t r e a t e d  group, here  ma tu r ing  follicles had  a lmos t  com-  

p le te ly  disappeared.  Moreover  theca l  cells were losing 
enzymat ic  act ivi t ies ,  while in ters t i t ia l  cells re ta ined  only 
3#-HSD act iv i ty .  

I t  is well  known t h a t  t he  follicles w i th  3fi-HSD ac t i v i t y  
in granulosa  cells a re  p r eovu la to ry  s. I n  this  connec t ion  i t  
is r emarkab le  t h a t  the i r  n u m b e r  in n o r m a l l y  cycl ing rats  
approaches  t he  n u m b e r  of ova  shed by  1 ovaxy in the  
estrus, i.e. 4-6, as well as the  n u m b e r  of t he  newly-formed 
C.L. (Table). The  demons t ra t ion  of the  20a -HSD ac t iv i ty  
in C.L. a t  proest rus  phase m a y  revea l  the  onset  of in- 
vo lu t ing  processes in the  mos t  recent ly- formed ones x,~'~x- 
Moreover ,  a l though  specific changes dur ing  the  cycle 
could no t  be detected,  the  findings of the  3f l -HSD and 
G-6-PD act iv i t ies  in thecal  and in ters t i t ia l  ceils indicate  
t h a t  t h e y  are invo lved  in s teroid product ion .  

As shown in the  Tab le  PI, Pa, T30, Ts00, E1 and E15 t rea t -  
ments  did no t  inhib i t  t he  follicle ma tu ra t ion .  The  presence 
of normal ly  m a t u r i n g  follicIes under  proges terone  t rea t -  
m e n t  or  dur ing  luteal  phase  has  been observed  in a r ange  
of m a m m a l s  13-~5 toge ther  w i th  a cont inuous  secre t ion  of 

x K. BALOO~ JR, J. Histochem. Cytochem. 72, 670 (1964). 
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Fig. 2, Section contiguous to that of Figure 1, All the C.L, shoWY 
20~-HSD activity, × 25, 

Fig. 1. Rat treated with progesterone 3 mg (PaL Few and small 
C.L. 3~-HSD positive. Marked 3fl-HSD activity in thecal and inter- 

~titi~/ccUs, x 25, 
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Fig. 3, Rat treated with estradiol 15/zg (Els). The 3~-HSD activity 
is marked in C.L. and weak in interstitial cells. × 25. 

Fig. 4. Section contiguous to that of Figure 3. Most of the C.L. are 
20ce-HSD negative. Only few and small ones show 20ce-HSD activity. 

x 25. 

Effect of various treatments on enzymatic ac{ivities observed in corpora lutea (C.L.), follicular structures and interstitial cells of rat ovary, 
(Average value of 5 different animals) 

Treatment Follicles with Corpora lutea Diformazan deposition 
granulosa 
cells 3~-HSD 3ffoHSD 20c¢-HSD Theca cells Interstitial cells 
positive positive negative positive 3~-HSD G-6-PD 3/~-HSD G-6-PD 

Controls 5.1 34.5 6.4 28.1 2 2 2 2 
Progesterone mg 1 5.3 25.2 3.3 21.9 1 1 2 2 
Progesterone mg 3 5.0 12.5 0 12.5 1 1 2 1 
Testosterone/~g 30 4,9 44.0 6.5 37.5 1 1 2 2 
Testosterone/~g 300 6.6 13.1 0 13.1 0 0 2 0 
Estradiol/,g 1 5.5 23.7 2.6 21.1 2 2 2 2 
Estradiol/zg 15 6.5 10.9 5.4 5.5 0 0 1 0 
Progesterone mg 0.3 8.5 3.6 4.9 0 0 1 0 
3 + estradiol/~g I 

eStrogens 1% These d a t a  h a v e  been expla ined  by  the  fact  
t ha t  proges terone  does no t  inhibi t  the  tonic  release of 
L H  le. On the  o ther  hand P + E is the  un ique  t r e a t m e n t  
able to  p r e v e n t  t he  onse t  of t he  3fl-HSD ac t i v i t y  in the  
granulosa cells. These  resul ts  a re  in ag reemen t  w i th  o the r  
previously  descr ibed observa t ions  of a depressed foll icular 
growth af ter  t he  t r e a t m e n t  w i th  proges terone  and  estra-  
diol I~, and are  due  to  t he  inh ib i to ry  effect  on L H  secret ion 
exer ted  b y  the  associated steroids xS, 

Ps, Tsoo, E15 and P + E t r e a t m e n t s  p r e v e n t  t he  ovula-  
t ion and,  therefore ,  t he  to t a l  n u m b e r  of C.L. is g rea t ly  
reduced (about  x]a ) in t r ea t ed  an imals  as compared  to  
COntrols, However ,  whereas  in Ps and :]?so 0 groups all C.L. 
exhibi ted 20m-HSD act iv i ty ,  in Ex5 and P + E t r ea ted  
animals the  n u m b e r  of 20x-HSD nega t ive  C.L. s t r ic t ly  
approaches t h a t  normal ly  appear ing  a t  eve ry  estrus cycle. 
These results  al lowed us to conclude t h a t  whi ls t  P5 and 
Ta00 t r e a tmen t s  did no t  p r even t  the  onset  of 20~-HSD 
ac t iv i ty  in t he  younger  C.L. p resen t  a t  the  beginning of 
the exper iment ,  Ex5 and P + E t r e a tmen t s  inhib i t  the  
appearance of thi~ enzymat ic  ac t i v i t y  in t he  zet  of C,L, 

formed jus t  before t he  t r ea tmen t ,  b u t  d id  no t  affect  t he  
invo lu t ion  of t he  older  C.L. which showed 20~-HSD 
a c t i v i t y  a t  the  beginning of  the  exper iment .  

Our  h i s tochemica l  resul ts  a re  in ag reemen t  w i t h  t he  
recen t ly  r epor t ed  19 morphologica l  ev idence  of t h e  main-  
tenance  of func t iona l  C.L. a long  the  es t rogen t r ea tmen t ,  
and m i g h t  f ind a s t imula t ing ,  t h o u g h  incomple te ,  in ter -  
p re t a t ion  in the  RorCmLD'S  exp lana t ion  of luteolysis  s0; 
in fact ,  t he  appearance  of t he  20~-HSD a c t i v i t y  in t h e  
C.L. of Ps t r ea ted  animals  m a y  be  due  to  t he  ton ic  release 
of LH,  which  in ra t s  is lu teo ly t ic  even  in  t he  presence of  

le A. B. KAUFMAN and I. ROTGHILD, Acta endocr., Copenh. 57~ 23i 
(1966). 
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IB j. w. EVEBETT, Physiol. Rev. 44, 375 (1964). 
x0 E. M. BOODANOV, Endocrinology 7P, 1011 (1966). 

I. ROTCHILD, Int. Con6r. Series NO, 83~ Excerpta med, Found, 
1964 r p. 686, 
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pro lac t in  *x. Moreover  t h e  lack of 20e -HSD ac t i v i t y  in t h e  
newly- formed set  of C.L. observed  in ra t s  t r ea ted  wi th  
es t rogen alone (Ex5) as well as w i th  t he  associat ion proges-  
te rone  and es t rogen (P + E) m a y  be expla ined by the  
following facts :  (a) es t rogen alone, or  combined  wi th  
progesterone,  more  t h a n  proges terone  alone, inhib i t  the  
secret ion and /or  the  release of LH1B,~2; (b) estrogen ex- 
plains a lu teo t ropic  act ion th rough  the  release of pro- 
lact in  14. 

On the  o ther  hand,  however ,  we could observe the  
appearance  of the  20a -HSD ac t iv i ty  in C.L. of T300 t rea ted  
an imals  a l though  tes tos terone  inhibi ts  the  L H  release 2~. 

The  fac t  t h a t  the  L I t  secret ion and /o r  release is de- 
pressed b y  es t rogen to  a grea ter  e x t e n t  t h a n  by  proges- 
te rone  m a y  be conf i rmed by  the  d isappearance  of b o t h  
3f l -HSD and G-6-PD from the  thecM cells and of G-6-PD 
f rom the  in te r s t i t ium in t he  E~5 t r ea ted  group.  The  de- 
pendence  of these ovar ian  ac t iv i t ies  3,8,9 and of the  fol- 
l icular  and inters t i t iaI  g rowth  ~4 on gonadot rophic  s t imulus  
is well known,  Besides, in ters t i t iM cell inhibi t ion has been 
morphologica l ly  no ted  to a grea ter  ex ten t  in es t rogen t h a n  
in proges terone  t rea ted  animals  xT. 

I n  our  exper iments ,  lack of bo th  enzymes  has  been 
noted  in the  thecal  cells of P + E and T300 t r ea ted  animals.  
Moreover ,  in in ters t i t ia l  cells, G-6-PD ac t i v i t y  was re- 
duced or  d isappeared more f requen t ly  t h a n  the  3fl-HSD 
ac t iv i ty .  I n  this connect ion  a di rect  corre la t ion be tween  
the  level  of G-6-PD and the  ra te  of s teroidogenesis  in the  
o v a r y  has been no ted  s, 

Riassunto. La va lu taz ione  i s tochimica  delle a t t iv i t~  
3fl-idrossisteroide deidrogenasica  (3fl-HSD), glucoso-6-fos- 
faro deidrogenasica  (G-6-PD) e 20e-idrossisteroide deidro- 
genasica (20~-HSD) a l ivello del l 'ovaio  di r a t t e  t r a t t a t e  per 
20 giorni con progesterone,  tes tos terone,  estradiolo o con 
l 'associazione progesterone-estradiolo,  p e r m e t t e  di rile- 
va re  che, a dosi in ibent i  l 'ovulaz ione ,  solo negli animal i  
t r a t t a t i  con estradiolo o con proges terone  ed estradiolo 
si inibisce la comparsa  de l l ' a t t iv i t~  20e -HSD nei corpi 
lutei  {C.L.) e si r iduce que l l s  3fl-HSD e G-6-PD nei folli- 
co l i e  nella interst iziale.  
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T h e  C a r b o h y d r a t e  M e t a b o l i s m  A c c o m p a n y i n g  
I n t o x i c a t i o n  by  A l u m t n l u m  Sa l t s  in  the  Rat  

The effect of a lumin ium on m a m m a l  organism is no t  
yet fully unders tood.  I t  was found t h a t  in tox ica t ion  wi th  
a lumin ium salts  is accompanied  by  changes in metabo l i sm 
of phosphorus  compounds  ~,a. The  c o m m o n  cause of serious 
d is turbances  is p robab ly  the  fo rmat ion  of insoluble alu- 
min ium phospha t e  in the  in tes t inal  t rac t .  This  leads to 
t he  enhanced  excre t ion  of phosphorus  f rom the  organism 
and its nega t ive  balance.  I t  was also found tha t ,  a f ter  
peroral  appl ica t ion  of a lnmin ium salts, the  incorpora t ion  
of in t ragas t r icMly appl ied 32p into  the  blood,  liver, brain,  
kidney,  spleen, muscle  t issue and femur  was decreased. 
Similar ly  the  excre t ion  of ~*P in t he  ur ine was lowered, 
while its excre t ion  by  the  faeces was enhancedL In  the  
same paper  i t  was conf i rmed that ,  dur ing in tox ica t ion  
wi th  a lumin ium salts, the  levels  of A T P  decrease, while  
the  levels of A D P  and A M P  increase. 

I t  can therefore  be supposed t h a t  appl ica t ion  of in- 
creased doses of a lumin ium salts will influence the  
metabo l i sm of carbohydra tes .  The  findings of inhibi t ion 
of glucose absorp t ion  in in tes t inal  t r a c t  wi th  a lumin ium 
salts* seems to conf i rm this view. We  therefore  s tud ied  
some pa ramete r s  of glycide me tabo l i sm in ra ts  a f t e r  the  
appl ica t ion  of increased doses of a lumin ium chloride. 

Two  groups of whi te  male  rats,  s t rain Wistar ,  weighing 
175 4- 10 g were g iven the  basal  Larsen die t  and wa te r  
ad  l ibi tum,  t he  control  group received no a luminium,  b u t  
the  exper imenta l  group were given 200 mg a lumin ium/kg  
body  weight  incorpora ted  into normal  diet  daily.  

The  Larsen die t  consis ted of: 622.6 g whea ten  flower, 
108.8 g dried milk,  163.3 g caseine, 32.7 g dried trefoil,  

16.45 g ca lc ium carbonate ,  47,2 g margar ine ,  7.0 g fish 
l iver  oil, 2.4 g sodium chloride and t racer  e lements  added.  

A l u m i n i u m  was added  to the  die t  in t he  form of 
a lumin ium chloride. The  ex t en t  of a lumin ium absorbed 
is abou t  10%. The expe r imen t  las ted 18 days.  The  
weight  of the  ra ts  under  a lumin ium appl ica t ion decreased 
s ignif icant ly  ( P  < 0.001) compared  wi th  the  control  
group, bu t  ne i ther  the  groups appeared  sick. The  last  
por t ion  of die t  and also of a lumin ium was g iven  24 h 
before decap i ta t ion  of the  animals.  

The  blood glucose was es t ima ted  according to SoMoG'¢I s, 
l iver  and  muscle  g lycogen according  to  G o o d  e, py ruv ic  
acid in b lood and l iver  fol lowing FRIEDE~aANN and 
HAUGEN 7, lact ic  acid in blood,  l iver  and muscle  according 
tO BARKER and SUMMERSON 8 and coenzyme A levels in 
l iver  according to HANDSCHUMACHER et  al*. 

The  results are summar ized  in the  Table.  The  mos t  
p ronounced  change was the  decrease of g lycogen concen- 

1 H. GERSHBERG, L. NgU~AN and S. MARl, Metabolism 13, 636 
(1964). 
'P. HURST, R. B. MORRISON, J. TIMONER, A. METCALFE-GIBSON 
and O. WRONG, Clin. Sci. 24, 187 (1963). 

3 R. OUVREI~KA, E. GINTER and J. KORTVS, Br. J. ind. Med. 23, 
305 (1966). 

4 H. GISSELBRECHT, G. H. BAUFLE and H. DUVERNOY~ Annls. 
scient. Univ. Besan~on, Med. 44, 29 (1957). 
M. SOMOGY[, J. biol. Chem. 760, 61 (1945). 

8 C. A. GOOD, H. KRAMER and M. SOMOG't'I, J. biol. Chem. t47, 485 
(1933). 

7 T. FRIEDEMANN and C. E. HAUGES, J. biol. Chem. 100, 415 (1943). 
s S. BARKER and W. SVMMERSON, J. biol. Chem. 138, 535 (1941). 
9 R. E. HANDSCIIUMACHER, G. C. ]~UELLER and F. M. STROSd, J" 

biol. Chem. 189, 360 (1956), 


