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would  b e  expec t ed  to  ou t -pe r fo rm corresponding  sodium 
sal t  a n d  m i g h t  even  be  preferable  to  KOtBu in base  
ca t a lysed  reac t ions .  

Mild s apon i f i c a t i on  of c rude  benzenesu l fona te  (Ic) fur- 
n ished,  in  ca. 95% yield,  t he  cor responding  crude h y d r o x y  

acid (If) (E~'% Z17 m #  = 144), which  upon  t r e a t m e n t  wi th  
b u t o x i d e - D M S O ,  as usual ,  offered (II) in 77% yield, in 
c o n t r a s t  to  83% yield  ob t a ined  wi th  pure  crysta l l ine  (If), 
m.p.  134-135 °, [~]~{ + 56.82 ° (em~ x 217 m #  = 9,100). Like-  
wise, (Ib) on  sapon i f i ca t ion  p rov ided  (Ig), m.p.  135-136 °, 
[~]~ + 55"26° (emax 225 m/* = 12,200), which  was con- 
v e r t e d  in to  (II) in  88% yield. 

Zusammen/assung. Die A b s p a l t u n g  von  Sulfonsi iuren 
aus 12~-Sulfons/ iurees tern  von  Stero iden  verl~iuft beson-  
ders le icht  m i t  K a l i u m - t e r t . - b u t y l a t  in e inem d ipo la ren  
ap ro t i s chen  L 6 s u n g s m i t t e l  (z.B. Dimethy lsu l fox id) .  Die 
A n - V e r b i n d u n g e n  werden  in A u s b e u t e n  bis  zu 88% er-  
ha l t en .  

K. R. BHARUCHA a n d  H. M. SCHRENK 

Research Laboratories, Canada Packers Limited, 
Toronto (Ontario, Canada), December 18, 196,I. 

S i m u l a t e d  B i o s y n t h e s i s  of  A n a h y g r i n e  

A n a h y g r i n e  (I), a n a t u r a l  alkaloid,  is shown to occur  
in  t h e  roots  of Withania somni/era Duna l  i t oge the r  wi th  
o t h e r  py r ro l i d ine  a n d  p iper id ine  alkaloids.  According  to 
l~OBirrso~ 2, a n a h y g r i n e  could be  formed from one equi-  
v a l e n t  e ach  of o rn i th ine ,  lysine, and  acetone.  T h a t  these  
p roposa l s  a re  t e n a b l e  ha s  been  d e m o n s t r a t e d  for a num-  
be r  of py r ro l i d ine  a n d  p iper id ine  alkaloids in b o t h  in r i v e  
a n d  s i m u l a t e d  b i o s y n t h e t i c  sys tems wi th  a va r i e ty  of 
equ iva len t s .  

J I 
CH n I H 

I n  t h i s  work  t h e  o r n i t h i n e  equ iva len t  was  N-methyl -2-  
h y d r o x y p y r r o l i d i n e  s (II)  p r epa red  b y  the  reduct ion  of 
N - m e t h y l - 2 - p y r r o l i d o n e  (IIa)  w i th  LiA1H,. The  alcoholate  
of I I  was  used  as  such  w i t h o u t  puri f icat ion.  The  lysine 
e q u i v a l e n t  used  was  Al-piper ideine  ~ (III). Acetone di- 
ca rboxy l i c  acid (IV) se rved  as the  ace tone  equivalent .  

T h e  r e a c t i o n  m i x t u r e  con t a ined  equimolar  quan t i t i e s  
of I I  (based u p o n  I l a ) ,  I I I ,  and  IV. Compound  IV was 
a d d e d  to  a so lu t ion  of I I  a n d  I I I  in 0 .1N NaOH and  the  
p H  was a d j u s t e d  to  12 w i t h  t he  N a O H  solution. The  
m i x t u r e ,  a f t e r  m a i n t e n a n c e  a t  room t e m p e r a t u r e  for 40 h, 
was  ac id i f ied  a n d  h e a t e d  on  a s t e a m  b a t h  to insure com- 
p le te  d e c a r b o x y l a t i o n .  T he  p r o d u c t  was made  alkal ine  
a n d  e x t r a c t e d  w i t h  ch loroform,  and  t he  dried ex t rac t  was 
s e p a r a t e d  i n to  t he  c o m p o n e n t  a lkaloids  b y  a l iquid-l iquid 
d i s t r i b u t i o n  sys tem.  

A n a h y g r i n e  was ob ta ined  and  ident i f ied  as the  h y d r o -  
chloride,  m.p.  218-219 °, and  the  picrate ,  m.p.  174 ° (re- 
po r t ed  217 ° and  173-174 °, r espec t ive ly l ) .  The  in f ra red  
spec t rum of the  hydroch lo r ide  in K B r  pcl lc t  was idcn t ica l  
w i th  a reference sample  of n a t u r a l  a n d  s y n t h e t i c  ana -  
hygr ine  hydrochlor ide .  

In  add i t ion  to anahygr ine ,  four o t h e r  a lka lo ids  were  
sepa ra ted  f rom the  reac t ion  mix ture .  These  were ana -  
ferine, cuscohygr ine ,  isopellet icr ine and  hygr ine .  All of 
thcse  alkaloids,  excep t  hygr ine ,  h a v e  bccn  s h o w n  to  
occur  in Withania somnifera t. 

Zusammen]assung. K o n d e n s a t i o n  yon  N-Methy l -2 -  
hyd roxypyr ro l i d in  und  At -P iper ide in  m i t  Ace tond ica r -  
bons/ iure  liefert A n a h y g r i n  und  vier  v e r w a n d t e  Alkaloide.  
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Q u a n t i t a t i v e  I n v e s t i g a t i o n  on the Poss ib l e  L o s s e s  
of  N u c l e i c  A c i d s  f r o m  ' F r e e z e - S u b s t i t u t e d '  T i s -  

s u e  in the  C o u r s e  of H i s t o l o g i c a l  Procedure  

I n  t h e  course  of i nves t i ga t i ons  on  the  influence of t em-  
p e r a t u r e  a n d  m e d i a  on  t h e  n i t rogen  and  phosphorus  con-  
t e n t  of t i ssues  f ixed b y  t h e  ' f r eeze-subs t i tu t ion '  method ,  
i t  was  found  t h a t  w h e n  m e t h a n o l  was used for subs t i tu -  
t i on  t h e r e  were  cons iderab le  losses of t issue phosphorus  t,2. 
I t  s eemed  in t e re s t ing ,  therefore ,  to  no te  w h e t h e r  du r ing  

subs t i tu t ion ,  or in l a te r  s tages  of h i s tochemica l  p rocedure ,  
the  cons iderable  loss of p h o s p h o r u s  is no t  c o n n e c t e d  w i t h  
nucleic acid loss. I t  was also of concern  to know how g r e a t  
th is  loss was du r ing  the  s u b s t i t u t i o n  itself, as well  as f rom 

t K. OSTROWSKI, J. I{OMENI)ER, H. KO~CIANEKp and K. KWARECKIp 
Exper. 18, 142 {1962). 

t K. OSTROWSKI, J. KOMENI)ER, I-I. KOgClANRK, and K. KWARECKi, 
Exper. 18, 227 (1962). 
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the  ' f r eeze - subs t i t u t ed '  t issues in the  course of s u b s e q u e n t  
w a t e r  elnt ion.  

Materials  and method. Male wh i t e  W i s t a r  ra ts ,  weighing 
150 to  200 g, were  used  for  t h e  inves t iga t ion .  F igure  1 
shows  t h e  deta i ls  of t h e  p rocedure  used.  F o r  d e t e r m i n a t i o n  
t h e  nucleic acids  were  e x t r a c t e d  b y  perchlor ic  acid  and  
t h e i r  q u a n t i t y  was  d e t e r m i n e d  b y  ex t i nc t i on  measu re -  
m e n t s  in two  wave l eng ths  accord ing  to  TSANEV and  
MARKOV ~. Signif icance indices were ca lcu la ted  according  
to HILL 4. 

Results. Table  I p resen t s  d ry  mass  values  and  nucleic 
acid c o n t e n t s  in ra t  l iver f ixed in m e t h a n o l  a t  room t em-  
pera ture .  These  values  are in a g r e e m e n t  w i t h  t h e  resul ts  
of o the r  authors3,  5, and  were  t r e a t e d  as cont ro l  values.  
Table  I I  shows the  resul ts  ob t a ined  in t he  o the r  th ree  ex- 
pe r imen ta l  groups.  T h e y  are p r e sen t ed  as pe rcen tages  of 
d r y  mass  a n d  nucleic  acid c o n t e n t  of t he  cont ro l  group.  
Nucleic acid c o n t e n t  is given for w e t  and  d r y  t i ssue  
weight .  F r o m  t h e  resul ts  p r e sen t ed  in  t h e  Tables  and  in 
F igure  2, i t  m a y  be  seen t h a t  di f ferences  in ex t r ac t ab i l i t y  
of nucleic  acids are  s ta t i s t i ca l ly  s igni f icant  on ly  for  t he  
con t ro l  group e x t r a c t e d  b y  w a t e r  a n d  for  t h e  s u b s t i t u t e d  
group  e x t r a c t e d  b y  w a t e r  as well. There  is aIso a signifi- 
c a n t  d i f ference  in t h e  loss of  d r y  mass  b e t w e e n  these  two  
groups.  The  loss of d r y  mass  f rom t issue  s u b s t i t u t e d  and  
e x t r a c t e d  by  w a t e r  in re la t ion  to  t he  con t ro l  ma te r i a l  
t r e a t e d  in a s imilar  w a y  is also s igni f icant ly  d i f fe ren t  
(Figure  2). 

Discussion. In  s u b s t i t u t e d  ma te r i a l  t he  d r y  mass  loss 
was  as h igh  as 11% and  was  a lmos t  as h igh  in t issue a f t e r  
no rma l  f ixa t ion  and  w a t e r  ex t rac t ion .  On the  o the r  hand ,  
t h e  m e a n  d r y  mass  loss of ma te r i a l  s u b s t i t u t e d  and  wa te r -  

Table I. Dry mass and nucleic acid content in the control rat liver 

% 
of dry 
weight 

Nucleic acid content expressed as 
rag% of P 

in dry material in fresh material 

RNA DNA RNA DNA 

Mean 25.4 
Standard 
deviation 1.8 
Variation 
coefficient 7.1 

43.3 82.3 10.9 20,6 

11.6 26.9 2.6 5.7 

26.8 32.7 23.9 27.7 

e x t r a c t e d  was  bigger,  r each ing  a m e a n  of 16%. The resul ts  
given above  ind ica te  t h e  good p re se rva t ion  of R N A  in 
f reeze - subs t i tu ted  ma te r i a l  a n d  i ts  low solubi l i ty  in wate r .  
W h e n  in th is  case R N A  c o n t e n t  was  ca lcula ted  for d r y  
mass  of t issue and  c o m p a r e d  w i t h  t h e  control ,  t he  va lues  
ob ta ined  were  h igher  t h a n  100% (Table II) .  This  could 
be exp la ined  b y  a cons iderable  loss of d i f fe ren t  subs tances  
o the r  t h a n  R N A  f rom the  t issue.  This  e x p l a n a t i o n  is sup-  
p o r t e d  b y  ca lcula t ion  of R N A  c o n t e n t  for t he  f resh w e i g h t  
of t issue in which  the  loss of subs tances  o the r  t h a n  R N A  
is no t  t a k e n  in to  cons idera t ion .  

A considerable  loss of DNA,  i.e. a b o u t  17%, was  found  
in the  s u b s t i t u t e d  mater ia l .  Af t e r  w a t e r  ex t r ac t ion  D N A  
loss r eached  25%. The d i sc repancy  in losses of R N A  and  
D N A  in the  course of subs t i t u t i on  is i n t e res t ing  in v iew 

Scheme or experiment 
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3 R. TSANEV and G. MARKOV, Biochem. biophys. Acta 42, 442 (1960). 
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Table II. Dry mass and nucleic acid content ill the rat liver processed in different ways 

Experimental groups % of dry % of the nucleic acid content 
weight 

in the dry material 

RNA DNA 

calculated for the fresh weight 

RNA DNA 

Alcohol-fixed material after 23.5 101,8 101.3 92.9 92.9 
water extraction S.D. 1.6 S,D. 17.6 S.D. 21.9 S.D. 16.2 S.D. 19.5 

V.C. 6.8 V.C, 17.3 V.C. 21.6 V.C. 17.4 V.C. 21.0 

Freeze-substituted material 23.3 109.3 90.6 97.9 82.9 
S.D. 3.0 S.D. 15.8 S.D. 21.4 S.D. 16.7 S.D. 22.1 
V.C. 12.9 V.C. 14.5 V.C. 23.6 V.C, 17.1 V.C. 26.7 

Freeze-substituted material after 21.6 125.4 89.2 107.6 76.4 
water extraction S.D. 1.7 S.D. 26.9 S.D. 17.7 S.D. 20.2 S.D. 14.6 

V.C. 7.9 V.C. 21.5 V.C. 19.8 V.C. 18.8 V.C. 19.1 
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of t he  fact  tha t ,  in the  mater ia l  normal ly  fixed by  
methanol ,  losses and solubi l i ty  of both nucleic acids are 
the  same (Table II) .  An explanat ion of the high losses of 
D N A  in the  course of subst i tut ion cannot  be a t tempted  
on the  basis of the  invest igat ion outlined in this paper. 
M~vaj I  and  Prt~cn n have  s tated tha t  in a solution devoid 
of e lect rolytes  the  dis integrat ion of sodium deoxypentose 
nuc lea te  is speeded up by  a tempera ture  rise and slowed 
down by  presence of electrolytes. The conditions used in 

~ . ,  ~- ~ ~ 

• ~ .  \ ONA , , ,  4 

" "  ~ Dry J /  
~ass 

our exper iments  favoured the  dis integrat ion of D N A  
molecules in this respect. I t  m a y  be assumed t h a t  the  dis- 
integrat ion is high because of the incomplete  dena tu ra t ion  
of DNA in the subst i tu ted  material .  I t  remains  unclear  
why there is a difference in the  solubil i ty of R N A  and 
DNA in identical exper imenta l  conditions.  

Conclusions. (1) In the methanol - subs t i tu ted  tissue, no 
losses of R N A  were found whereas  I )NA con ten t  was 
diminished by 17%. (2) Methanol -subs t i tu ted  mater ia l  
subsequent ly  ex t rac ted  by water  loses a cer ta in  a m o u n t  
of tissue substance, which was expressed by  a 16% loss 
in dry weight  as compared to the control .  D N A  is pa r t ly  
eluted as well since its conten t  in tissue is abou t  76%. 
R N A  is not  extracted by water,  (3) Methanol  subs t i tu t ion  
m a y  be recommended as a method  for R N A  de te rmina t ion  
but  is inadequate  for quan t i t a t i ve  de te rmina t ion  of DNA.  

Rdsumd. Les auteurs  on t  d6termin6 le eontenu en aeides 
nucl6iques duns le foie du rat  apr6s la cong61ation-dessica- 
tion duns du mgthanol.  Apr6s ce t te  tectmique,  une 
grande part ie  de I)NA 6taft soluble duns l 'eau. 

J. KOMENDER, H. KO~CIANEK-MALCZEWSKA, 
anti K. OSTROWSKI 

Department o/Histology and Embryology, Medical Academy, 
Warsaw (Poland), November 6, 1964. 

Fig. 2. Statistical significance of the differences of dry mass and a T. MwAJI and V. E. PRIC~:, Proc. Sin:. exp. Biol. Med. 75, 311 
nucleic acid content in the experimental groups. (1955). 

Effect of Polyribonucleotides on Amino Acid 
Incorporation by Chloroplast Ribosomes 

T h a t  chloroplasts  can synthesize protein has been 
demons t ra t ed  by  m a n y  workers x-4. Ribonueleoprotein 
par t ic les  have  recent ly  been isolated from chloroplasts by 
MIKULSKA et  al .L While  this work  was in progress, two 
reports~, ~ were published regarding the protein synthesis 
by  chloroplas t  r ibosomes. We  wish to  repor t  our results on 
the  effect  of polyr ibonucleot ides  on amino acid incorpora- 
t ion by  chloroplas t  polyribosomes.  

Chloroplasts  were isolated from spinach leaves accord- 
ing to the  me thod  of GORHAM S. 10--20 g fresh chloroplasts 
were d is rupted  wi th  20 vol  0 .10M Tris buffer p H  7.0 by 
cons tan t  s t i r r ing in cold for 1 h and then centrifuged at  
10,000 g for  30 rain. The  pellet  const i tu tes  the  grana, and 
the  supe rna t an t  s t roma  thus  obta ined was further  sub- 
j e t t e d  to cen t r i fuga t ion  a t  105,000 g for 2 h. The  pellet  
cons t i tu tes  the  RNP-par t i c l e s  and from the  supernatant  
p H  5 fract ion was isolated. Both  the fractions were dis- 
persed in a min imal  a m o u n t  of 0 .10M Tris buffer pH  7.0. 
The  to ta l  vo lume  was adjus ted  to 2-5 ml according to the 
ini t ial  a m o u n t  of chloroplasts  taken.  Polyribonucleotides 
were prepared  wi th  Azetobacter vinelandii polynucleotide 
phosphoryIase,  according to the  method  of GRUr~BERG- 
MANAGO e t  aLL Af te r  1 h incubat ion the  reaction was 
s topped wi th  I ml  of 1 M perchloric acid. The precipitate 
was washed 7-8 t imes with  10 ml 0 .2M perchloric acid, 
af ter  dissolving once in KOH,  and reprecipitated with 
perchloric  acid. F ina l ly  the  precipi ta te  was dispersed in 
a few drops of NH4OH and the volume was made up to 

1.0 ml. An al iquot  of this was phtted and counted.  Pro-  
tein was es t imated by  Biure t  tes t  ~s, af ter  r emoving  
chlorophyll  with alcohol and acetone whenever  necessary.  

l l ibosomal  particles were isolated from chk~roplasts 
and, once sedimented a t  105,000 g, it was found to be 
difficult to get into clear solution and therefore the s t roma 
and pH 5 fractions were subjected to analyt ical  ul t ra-  
centrifugation. Ribosomal particles of various sizes (20 S -  
I30 S) were found to be present in the  s t roma fract ion as 
has been shown in the Figure. Wi th  p H  5 only 20 S par-  
ticles were obtained.  When R N P  particles and p H  5 
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