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Paper Chromatographic  Separation of some 
Phloroglucinal  Derivatives from Dryopteris 

f l e x  mas 

From c r u d e  filicin, o b t a i n e d  v i a  t h e  oleoresin,  filicic 
acid, f l avasp id ic  acid a n d  a l b a s p i d i n  were isolated,  while 
filicinic acid was o b t a i n e d  b y  h e a t i n g  filicic acid in  the  
~ a t e r b a t h  w i t h  zinc dus t  a n d  a 10% sod ium h y d r o x y d e  
solution for  6 h. 

Paper. Use was  m a d e  of V~Thatman No. 1 f i l ter  paper .  
The l eng th  of t h e  e m p l o y e d  s t r ip  was 270 m m  and  cu t  in 
the m a c h i n e  d i rec t ion ;  t h e  w i d t h  was 70 m m .  

Solvent. A 2 N s o d i u m  c a r b o n a t e  so lu t ion  in which,  im- 
media te ly  before  c h r o m a t o g r a p h i n g ,  0.2 w / v %  sod ium 
sulfite h a d  been  dissolved.  

Reagent. 1.5 ml  of a so lu t ion  of 1% su l fan i l amide  in 
10% hydroch lo r i c  acid are  m i x e d  w i t h  1.5 ml  of a 5% 
sodium n i t r i t e  so lu t ion  a n d  gen t ly  s h a k e n  for 1 min.  N e x t  
the whole p a r t l y  neu t r a l i z ed  w i t h  1 ml  2 N sod ium carbo-  
nate  so lu t ion  a n d  w a t e r  is a d d e d  up  to  50 ml. T he  r eagen t  
is a lways  f resh ly  p repa red .  

Ascending chromatography. 2 m g  of t h e  i so la ted  sub-  
stances are  d issolved in 1 ml  ch loroform.  B y  means  of a 
p ipet te  3/zl of these  so lu t ions ,  are  b r o u g h t  on  t he  p a p e r  a t  
40 m m  f rom the  lower  end  of t he  s t r ip  a t  a m u t u a l  
dis tance of 17.5 mm.  I n  o rde r  to  p r e v e n t  d i f f icu l ty  in the  
spots be ing  w e t t e d  b y  t he  so lven t ,  f i rs t  1-5/,1 is b r o u g h t  
on the  p a p e r  a n d  a f t e r  t h e  ch lo ro fo rm has  evapo r a t ed ,  
1/~I a n d  f ina l ly  0-5 pl, i n s t e ad  of 3 t imes  1/~1. Th i s  is done  
to p r e v e n t  t h e  s u b s t a n c e  a c c u m u l a t i n g  in t he  b o u n d a r y  
of the  spot .  

W h e n  t h e  spo ts  are  dry ,  t he  c h r o m a t o g r a m  is r u n  a t  a 
t e m p e r a t u r e  of 20°C. T h e  p a p e r  is t a k e n  ou t  of t h e  cy- 
l inder as soon  as t h e  l iquid  f ron t  h a s  r eached  a d i s t ance  of 
200 m m  f rom the  s t a r t i n g  line, w h i c h  t akes  a b o u t  31/4 h. 
Next  t he  p a p e r  is dr ied  for a b o u t  10 m i n  in a n  oven  a t  
80°C, s p r a y e d  w i t h  t he  r e a g e n t  a n d  dr ied again.  Di rec t ly  
af ter  t he  s p r a y i n g  t he  spo t s  b e c o m e  vis ible  a n d  show 
some di f ference  in co lour  for  t h e  d i f fe ren t  s ubs t ances L  

Result. See Table .  

Substance 

Flavaspidic acid , . . 
Filicic acid 
Albaspidin 
Filicinic acid. 

Colour 

brownish-yellow 
brown 
violent-yellow 
orange-yellow 

Average 
R/ value 

0-28 
0-53 
0'74 
0.84 

A m i x t u r e  of these  4 s u b s t a n c e s  shows the  same  ave rage  
R s values.  The  c rude  fil icin itself, w h i c h  is b r o u g h t  on to  
the pape r  in  a c o n c e n t r a t i o n  of 10 m g  pe r  ml chloroform,  
shows t he  R / v a l u e s  of filicic acid a n d  f lavaspid ic  acid. In  
this c o n c e n t r a t i o n  a l b a s p i d i n  is no t  visible.  The  c rude  fi- 
licin of some  o t h e r  fe rn  species  is b e i n g  i n v e s t i g a t e d .  

S. GODIN 

Pharmaceutical Laboratory of the State University (the 
Netherlands); Pharmacological Department, October 28, 
1957. 

Rdsumd 

L'acide  fi l icique, l ' ac ide  f l avasp id ique ,  l ' a lbasp id ine  e t  
l 'acide f i l ic inique o n t  pu  ~tre isolds p a r  c h r o m a t o g r a p h i e  
sur papier ,  s u i v a n t  la m d t h o d e  a scendan te ,  avec  c o m m e  

1 The spraying with reagent is done in the funm-chamber. 

phase  mobi le  une  so lu t ion  de c a r b o n a t e  de  s o d i u m  2 N,  
d a n s  laquel le  on a dissous 2 g de sulf i te  de s o d i u m  p a r  l i tre.  
Les spo ts  d t a i en t  r e n d u s  vis ibles  en  p u l v d r i s a n t  une  solu- 
t ion  de  su l f an i l amide  diazotde.  E n  m 6 m e  t e m p s  se m a n i -  
fes ta i t  aussi  une  dif fdrence de  cou leu r  p o u r  les d i t e s  
s u b s t a n c e s  ph lorogluc in iques .  

The Influence of Oestrogen and Thyroid  on 
the Pituitary and Blood Content of FSH and LH 

I t y p e r t h y r o i d i s m  w h e n  e x p e r i m e n t a l l y  induced ,  in-  
creases t he  d u r a t i o n  of t he  oes t rous  cycle, a n d  th i s  is a t -  
t r i b u t e d  to  p ro longa t ion  of t he  lu tea l  phase  (HAYASm 1 
a n d  WEmHERT~). T h y r o i d  a d m i n i s t r a t i o n  p r o d u c e d  a n  
increase  in t he  n u m b e r  a n d  size of c o r p o r a  l u t e a  (SII)KI3; 
WmCHERT a n d  BOYD 4 a n d  SIDKI a n d  SOLIMANS). Such  
obse rva t ions  ind ica te  t h a t  t h y r o i d - a c t i v e  ma te r i a l s  pos-  
sess an  oes t rogen  like effect  b y  f a v o u r i n g  t he  p r o d u c t i o n  
of L H  (STEm a n d  I.ISLE6; CHU" a n d  OKANS a n d  TAKANAS). 

U n d e r  n a t u r a l  condi t ions ,  t he  inc reased  oes t rogen  level  
du r ing  t he  foll icular phase  of t h e  oes t rous  cycle was  
revealed  to be c o n c o m i t a n t l y  a s soc ia t ed  w i th  increased  
t hy ro id  ac t iv i ty  and  increased level  of t h y r o t r o p h i c  hor -  
mone  in the  blood (SOmMAN a n d  REINEKI':" a n d  SOLIMAN 
a n d  BAI)AWI10). 

The  p resen t  i nves t iga t ion  was t h u s  dev i sed  to  a s c e r t a i n  
t he  inf luence exe r t ed  b y  oes t rogen  a n d  t h y r o i d  on  t h e  
F S H  and  L H  c o n t e n t  of t he  b lood  a n d  h y p o p h y s e a l  
g lands  of ovar iec tomized  rats .  

O v a r i e c t o m y  was pe r fo rmed  on  24 m a t u r e  female  r a t s  
a n d  these  were d iv ided  in to  four  g roups  w i t h  six a n i m a l s  
in each.  G r o u p  I was  k e p t  as cont ro l .  To t he  r a t s  of g r o u p  
II, des icca ted  t hy ro id  was a d m i n i s t e r e d  a t  t h e  level  of 
0 .1% in the  d ie t  for 30 days .  P a r e n t e r a l  a d m i n i s t r a t i o n  of 
1 pg  of oes t radiol  benzoa t e  (B.D.H.)  da i ly  for 30 days  was  
c o n d u c t e d  to the  an ima l s  of g roup  I I I .  The  a n i m a l s  of 
g roup  IV were t r e a t e d  w i t h  oes t rad ioI  and ,  in a d d i t i o n ,  
des icca ted  t h y r o i d  was  fed for t he  s ame  d u r a t i o n ,  a f t e r  
which  all t he  an ima l s  were killed b y  d e c a p i t a t i o n  u n d e r  
l ight  e t h e r  anes thes ia ,  a n d  the  b lood  of t he  a n i m a l s  of 
each  g roup  was pooled t o g e t h e r  and  a l lowed to  coagula te .  
The  sera  were p rocu red  b y  cen t r i f uga l i za t i on  a t  a r a t e  of 
3,000 r .p .m,  for  15 m i n  a n d  s u b s e q u e n t l y  t r e a t e d  w i t h  
ace tone  and  e t h y l  a lcohol  in o rde r  to  p r ec ip i t a t e  t h e  pro-  
te ins  and  the  p rec ip i t a t e  t h a t  arose was red isso lved  in 
saline so as to  b r ing  the  sera  b a c k  to t he i r  or ig ina l  vo lume .  
Such  a p rocedure  was a d o p t e d  to  a n n u l  a n y  e r ror  t h a t  
m i g h t  arise f rom the  presence  of  oes t rogen  in t he  s e r u m  
of t he  rats .  T h e  h y p o p h y s e a l  g l ands  of e ach  g roup  were 
c leanly  dissected,  weighed in a to r s ion  ba lance ,  pooled  
t oge the r  and  t h o r o u g h l y  g round .  The  r e su l t i ng  suspens ion  
was so a d j u s t e d  t h a t  eve ry  0-1 ml of sal ine c o n t a i n e d  1 m g  
of fresh hypophys i s .  
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Table I 
Influence of oestrogen and thyroid on FSH content rat blood and pituitaries 

[ExPERIENTIA VOL. XIV/fi] 

Treatment of Rats 

Castrated 
Castrated + Thyroid 
Castrated + Oestradiol 
Castrated + Oestradiol + Thyroid . . 
Control Mice. 

Ovary \'Veights of Mice in rag/100 g Body Weight 

Blood 

76'52 ± 3.22 
62-78 a ± 2.68 
65.47 a -- 3-60 
49.32 b 4- 1.70 
17.25 b 4- 1.02 

Pituitary 

87.80 4- 2.25 
72-07 b 4- 2.48 
62.05 b ± 1.69 
47.75 b 3_ 1.13 

4- Standard error. 
a Significantly different from castrated rats at 1% level, b Significantly diffcrcnt from castrated rats at 5% level. 

T h e  F S H  c o n t e n t  of 0.5 m l  of s e r u m  or 1 m g  of h y p o -  
p h y s e a l  s u b s t a n c e  w a s  d e t e r m i n e d  b y  t h e  L H  a u g m e n t a -  
t i o n  m e t h o d  a d o p t e d  b y  ]3ROWN n.  T h e  a b o v e - m e n t i o n e d  
a m o u n t s ,  t o g e t h e r  w i t h  20 I .U .  of chor ion ic  g o n a d o t r o -  
p h i n ,  were p a r e n t e r a l l y  a d m i n i s t e r e d  in to  21-day-o ld  fe- 
m a l e  mice.  54 a n i m a l s  were u t i l ized  for t h i s  p u r p o s e  a n d  
t h e s e  were s u b d i v i d e d  in to  9 g r o u p s  of 6 a n i m a l s  each.  
One  g r o u p  w a s  r e t a i n e d  as  con t ro l  a n d  two  of t h e  r e m a i n -  
ing  g r o u p s  were  a l lo ted  to  each  of t h e  e x p e r i m e n t a l  
g roups ,  one  se t  r ece iv ing  s e r u m  whi le  to  t h e  o t h e r  h y p o -  
p h y s e a l  s u s p e n s i o n  was  a d m i n i s t e r e d .  

T h e  L H  c o n t e n t ,  on  t h e  o t h e r  h a n d ,  was  d e t e r m i n e d  b y  
fol lowing t h e  m e t h o d  a d o p t e d  b y  SOLIMAN TM, in w h i c h  
g r o u p s  of 5 i m m a t u r e  f e m a l e  mice  were  p r i m a r i l y  t r e a t e d  
w i t h  20 I. U.  of p r e g n a n t  m a r e  s e r u m ,  p a r e n t e r a l l y  g iven.  
A f t e r  4 d a y s  w h e n  t h e  g r a a f i a n  follicles a t t a i n e d  full de- 
v e l o p m e n t ,  0.5 m l  s e r u m  or 1 m g  h y p o p h y s e a l  sub-  
s t a n c e  w a s  in j ec ted  in to  t h e  mice.  T h e  a n i m a l s  were 
t h e n  kil led w i t h  e t h e r  48 h later ,  a n d  t h e  n u m b e r  of t h e  
c o r p o r a  h a e m o r r h a g i c a  f o r m e d  w a s  cons ide red  as a n  i n d e x  
of t h e  L H  c o n t e n t  of t h e  t e s t  ma te r i a l .  

As Tab le  I shows,  t h e  F S H  c o n t e n t  of t h e  blood a n d  
p i t u i t a r i e s  of o v a r i e c t o m i z e d  r a t s  were  t h e  la rges t .  Ad-  
m i n i s t r a t i o n  of e i t he r  oe s t rogen  or t h y r o i d  to  ova r i ec tomiz -  
ed r a t s  i n d u c e d  a d r o p  in t h e  F S H  c o n t e n t  of b o t h  t h e i r  
b lood a n d  p i tu i t a r i e s ,  p r e s u m a b l y  due  to  dec reased  r a t e  
of f o r m a t i o n  a n d  re lease  of t h e  h o r m o n e  b y  t h e  p i tu i t a r i e s .  
T h e  c o m b i n e d  a d m i n i s t r a t i o n  of oe s t rogen  a n d  t h y r o i d  
c a u s e d  a f u r t h e r  decrease  in t h e  level of F S H  in t h e  blood 
a n d  p i tu i ta r ies .  

I t  a p p e a r s  f r o m  Tab le  I I  t h a t  a d m i n i s t r a t i o n  of oes t ro-  
gen  a n d  t h y r o i d ,  s ing ly  or in c o m b i n a t i o n ,  s ign i f i can t ly  
inc reased  t h e  c o n c e n t r a t i o n  of L H  in t h e  b lood of t h e  
e x p e r i m e n t a l  an ima l s .  T h e  level  of L H ,  h o w e v e r ,  was  

11 p. S. BROWN, J. Endocrinol. 13, 59 (1955). 
12 F. A. SOLIMAN, J. Egypt. med. Assoc. (1958), in press. 

g r ea t e r  on  jo in t  a d m i n i s t r a t i o n  of t h e  two  h o r m o n e s  t h a n  
w h e n  e i the r  of t h e m  was  g iven  sepa ra t e ly .  O e s t r o g e n  ad- 
m i n i s t r a t i o n  was  a c c o m p a n i e d  w i t h  a p r o n o u n c e d  in- 
c rease  in h y p o p h y s e a l  L H .  T h y r o i d  a d m i n i s t r a t i o n  caused 
a mi ld  inc rease  in p i t u i t a r y  L H .  I t  appea r s ,  t h e n ,  t h a t  
o e s t r o g e n  f a v o u r s  t h e  s y n t h e s i s  of L H  b y  t h e  p i tu i ta r ies  
whi le  t h y r o i d  a d m i n i s t r a t i o n  inc reases  t h e  r a t e  of release 
of t h i s  h o r m o n e .  T h e  L I t  c o n t e n t  of t h e  p i t u i t a r i e s  of rats  
t r e a t e d  w i t h  t h e  two  h o r m o n e s  t o g e t h e r  was  less t h a n  t h a t  
of o e s t r o g e n - t r e a t e d  a n i ma l s .  

I n  t h e  l igh t  of t h e  d a t a  o b t a i n e d  f r o m t h e  p r e s e n t  in- 
v e s t i g a t i o n ,  i t  is a p p a r e n t  t h a t  o v u l a t i o n  is associa ted 
w i t h  t h y r o i d  ac t iv i ty .  U n d e r  n a t u r a l  cond i t ions ,  t h e r e  is 
a n  inc reased  p r o d u c t i o n  of b o t h  o e s t r o g e n  a n d  thyro id  
h o r m o n e s  d u r i n g  o e s t r u s  w h i c h  i n d u c e s  a d rop  in tile F S H  
level  in t h e  b lood w i t h  a p r o m p t  rise in  t h e  level  of L H ,  a 
p h e n o m e n o n  t h a t  i n d u c e s  ovu la t ion .  

Thanks are due to Mr. ABD-EL-~VAHAB S. AHMED of the United 
States Medical Research Unit No. 3, Cairo, Egypt, for supplying us 
with the mice used in this investigation. 
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Rdsumd 

L ' e f f e t  de l ' a d m i n i s t r a t i o n  du  <d3enzoat2 d 'oes t rad iob  
e t  des  h o r m o n e s  t h y r o i d a l e s  seuls  ou en c o m b i n a i s o n  sur 
le F S H  e t  L H  c o n t e n u s  d a n s  le s a n g  e t  les h y p o p h y s e s  des 
femel les  r a t s  cas t r6s  a 6t6 6tudi6.  II a 6t6 t r o u v 6  q u e  l'ces- 
t r ad io l  e t  l ' e x t r a c t  de la t h y r o i d e  q u a n d  ils s o n t  admi- 
n is t r6s  seuls  p r o d u i s e n t  u n e  baisse,  d a n s  le sang ,  du  FSH 
et  u n e  h a u s s e  du L H .  L ' a d m i n i s t r a t i o n  combin6e  de ces 
d e u x  h o r m o n e s  r en fo rce  cet  effet .  

Table I I  
influence of oestrogen and thyroid on LH content of rat blood and pituitaries 

Treatment of Rats 

Castrated 
Castrated 4- Thyroid 
Castrated + Oestradiol 
Castrated + Oestradiol + Thyroid . . . 
Control Mice (20 I. U., PMS) 

Average No. of corpora hcmorrhagiea 

Blood 

0.50 b 4- 0.02 
1.80 b ± 0,01 
2'00 b -t- 0.01 
2.40 b -4- 0-11 
O-33 -4- 0.10 

Pituitary 

1.20 _~ 0.09 
2-00 4- 0.35 
2.50 b ± 0.33 
1.40 3_ 0.11 

4- Standard error, b Significantly different from castrated rats at 1% level. 


