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M y r i c e t i n  G l y c o s i d e s  i n  L y s i m a c h i a  punctata 

Though  myr ice t in  was no ted  in Lysimachia punctata L. 
(Primulaceae) hydro lysa te s  1, a deta i led  s t u d y  of t he  
cor responding  glycosides had  no t  ye t  been  made.  In  t he  
p resen t  paper ,  myr ice t in  3-arabinoside,  myr ice t in  3- 
rhamnos ide  and  two o ther  myr ice t in  3-glycosides are 
r epor ted  as cons t i t uen t s  of L. punctata. 

Material and methods. A weight  of 107 g fresh whole  

cleavage, the  sugars were ident i f ied  by  paper  ch romato -  
g r ap h y  in B E W ,  P h O H  and  B B P W  (butanol -benzene-  
py r id ine -wa te r  : 5 : 1 : 3 : 3) (Table II) .  S t a n d a r d  compounds  
were run  wi th  every  c l l romatogram.  The  ident i t ies  of 
myr ice t in  3-glycosides were conf i rmed by  UV spec t ra l  
analysis  in t he  presence  of d iagnost ic  reagents .  

Results and discussion. Two-d imens iona l  paper  ch roma-  
p lan t  (obta ined f rom the  Unive r s i ty  of Liverpool  Botanica l  t o g r a p h y  of L. punctata ex t r ac t  showed the  presence  of 
Garden,  Ness) was ex t r ac t ed  for 20 min  wi th  60 ml  boil ing 4 m a j o r  f lavonoids  hav ing  the  d a r k  b r o w n  colour u n d e r  
95% e thanol  and  al lowed to  s t and  overn igh t  a t  room 
t empera tu re .  The ex t rac t  was fi l tered, concen t ra ted ,  
washed  twice  w i t h  pe t ro l eum e the r  (40-60~ and  
ch roma tog raphed .  The main  bands  were cu t  out,  e lu ted 
wi th  70% e thanol  and  puri f ied by  Successive ch roma to -  
g r aphy  on W h a t m a n  3MM pape r  ill B A W  (butanol-  
acet ic  ac id-water :  4: 1:5), 5% HOAc (5% acetic acid) and  
water ,  as descending  solvents .  Al iquots  of the  4 b a n d  
eluates  were examined  by  acid and enzymic  hydro lyses  
as well as H~O 2 ox ida t ion  which  preferent ia l ly  r e m o v e d  
the  sugar  a t t a c h e d  in the  3 posi t ion.  The eluates  were 
hydro lysed  for 30 min  wi th  N HC1 a t  100~ the  agly- 
cones were ex t r ac t ed  wi th  e thy l  ace ta te  (3 t imes) and  
c h r o m a t o g r a p h e d  on W h a t m a n  No. 1 pape r  in BAW, 
B E W  (bu tano l -e thano l -wa te r :  4 :1:2 .2) ,  P h O H  (water-  
s a tu r a t ed  phenol)  and  Fores ta l  (concent ra ted  HC1- 
acetic  ac id-water :  3:30:10).  The H20 2 ox ida t ion  was  
carried out  for 2 and  4 h a t  room t e m p e r a t u r e  and  en- 
zymic hydro lyses  for 1, 2, 4, 8 and  24 h a t  37 ~ in ace ta te  
buffer,  p H  5.0, using a f l-glucosidase/f lavonoid ra t io  of 
abou t  1 m g / m l  On enzymic  hydrolys is  and  ox ida t ive  

UV-l igh t  typ ica l  of f lavonoid glycosides.  The f lavonoids  
were successively puri f ied b y  pape r  ch roma tog raphy .  
The following b a n d s  were e lu ted :  

~0.12-0.22 (5% HOAc) 
Rf  0.40-0.47 (BAW) [0.24_0.32 (5% HOAc) 

J 0.05-0.19 
(H~O) 

Rf 0.54-0.69 (BAW) 0.08-0.51 (5% HOAc)[0122-0.36 
I(H~o) 

In  the  acid hydro lysa tes ,  myr i ce t in  was the  only agiycone 
p resen t  (Table I). The sugars  ob ta ined  e i ther  by  ox ida t ion  
or acid hydrolys is  were ident i f ied as arabinose,  rhamnose  
and glucose (Table II), bu t  hydro lys is  wi th  fl-glucosidase 
failed to  give any  sugar  f rom b o t h  glucosides. However ,  

1 J~. C. BATE-SMITH, J. Linn. Soe. 58, 95 (1962). 

Table I. Rf values ( • 100) of L. punctata aglycones and glycosides 

BAW BEW PhOH Fr �9 15%HOAc 5% HOAc H20 

Aglycones 

RI 40-47 (BAW), 12 22 (5% HOAc) 51 38 05 26 
Rf 40-47 (BAW), 24-32 (5% HOAc) 54 35 04 23 
Rf 54-69 (BAW), 08-51 (5% HOAe), 05-15 (H20) 53 40 06 24 
Rf 54-69 (BAW), 08-51 (5% HOAc), 22-36 (H~O) 53 39 08 26 
Myrieetin 54 42 06 26 

Glycosides 
Myricetin 3-arabinoside 64 68 31 41 
Myrieetin 3-rhamnoside 65 65 25 70 
Myrieetii1 3-rhamnoside -- Marker 66 26 71 
Myrieetin 3-rbamnoside (Marker) 65 26 71 
Myricetin 3-glucoside 43 57 17 67 
Myrieetin 3-glueoside m Marker - 58 17 67 
Myricetin 3-glueoside (teal 47 b 58 16 67 

24 07 
38 30 15 
41 32 16 
39 32 16 
28 12 06 
28 12 06 
28 12 06 

Fr, Forestal. Other abbreviations in text. b Literature. 

Table II. Rg values of the L. punctata sugars liberated by peroxide oxidation (H202) and acid hydrolysis (HC1) 

BBPW PhOH BEW 

H~O~ HC1 HaO~ HC1 H20 , HC1 

Rf 40-47 (BAW), 12-22 (5% HOAc) 0.98 0.99 0.99 
Rf 40-47 (BAW), 24-32 (5% HOAcl 0.90 0.98 0.99 
Rf 54-69 (BAWL 08-51 (5% HOAc), 05-19 (H20) 1.03 1.17 1.40 
Rf 54-69 (BAW), 08-51 (5% HOAc), 22-36 (H20) 1.70 - 1.60 
Galaetose 0.80 0.84 1.06 
Glucose 1.00 1.00 1.00 
Arabinose 1.10 1.18 1.40 
Xylose 1.30 1.40 1.20 
Rahmnose 1.70 1.80 1.60 
Rutinose 0.70 0.70 0.95 

0.99 
0.99 
1.40 

1.10 
1.00 
1.40 
1.20 
1.60 
0.90 

1.06 0.97 
0.90 0.95 
1.06 
1.79 
O.9O O.89 
1.00 1.00 
1.10 1.20 
1.30 1.30 
1.80 1.80 
0.68 0.60 
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one of t h e m  showed ident ical  RI  values  in 7 solvents  
when  co -ch roma tog raphed  wi th  myr ice t in  3-glucoside 
isolated f rom tea  (Table I) and, therefore ,  was t e n t a t i v e l y  
ident i f ied as myr ice t in  3-glucoside. The o the r  unident i -  
fied glucoside has Rf  values  h igher  t h a n  monoglucosides  
and  i ts  pos i t ion  in t he  c h r o m a t o g r a m s  suggests  a di- 
glucoside, p robab ly  3-gentiobioside or 3-sophoroside.  
The 2 o the r  glycosides were examined  by  s t a n d a r d  
procedures  and  ident i f ied as myr ice t in  3-arabinoside,  only 
r epor ted  once before 2 in p lants ,  and  the  more  c o m m o n  
myr ice t in  3- rhamnoside  (Table I). The occurrence of 
myr ice t in  3-arabinoside in L.  p u n c t a t a  (Primnlaceae) has  
c h e m o t a x o n o m i c  in te res t  since it was previous ly  re- 
po r t ed  2 in V a c c i n i u m  macrocarpon  (Ericaceae).  Bo th  
families belong to orders  wi th  such fairly close affini t ies 
t h a t  m a n y  au thors  p laced t h e m  in the  series pentacyc l ic  
Gamope ta l ae  3. 

R e s u m e n .  Miricet ina-3-ramn6sido y mir icet ina-3-  ara- 
bin6sido se ident i f icaron  en L.  p u n c t a t a  (Primulacea).  
Otros  dos glic6sidos parecen  ser mir icet ina-3-gluc6sido 
y mir ieet ina-3-sofor6sido o 3-gentiobi6sido. 
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3 This work was carried out at the Botany Department of the 
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G r i s e o f u l v i n  R e s i s t a n c e  in D e r m a t o p h y t e s  

By in t roduc ing  the  an t i funga l  ant ib io t ic  griseofulvin 
(GF), a decisive change  in the  t h e r a p y  of de rma tomycoses  
was b rough t  about .  However ,  f rom the  h i s to ry  of chemo- 
the rapy ,  it  is known t h a t  the  efficacy of every  ant ib iot ic  
is inh ib i ted  by  the  occurrence of res i s t an t  cu l tures t .  For  
th is  reason,  the  ques t ion  of the  fu r ther  perspec t ive  of 
app ly ing  G F  has been  sys temat ica l ly  s tudied  f rom this  
aspec t  2,a. In  this  br ief  communica t i on  the  knowledge 
concerning the  f requency  and  proper t ies  of GF- res i s t an t  
m u t a n t s  is s u m m e d  up. 

Two compat ib le  monspor ic  s t ra ins  155 and  Z of the  
d e r m a t o p h y t e  M i c r o s p o r u m  g y p s e u m  4 were used in these  
exper iments .  Z is t he  wild t ype  wi th  typ ica l  c innanlon-  
b rown colony, 155 is a spon taneous  m u t a n t  wi th  cream 
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Frequency of griseofulvin resistant nmtants. S, spontaneous 
nmtants; 5, 20, 50, UV-induced nmtants (time of irradiation in see}. 

colony (ere). GF-soIut ion  in d i m e t h y l f o r m a m i d e  was 
added  to  Sabouraud  dext rose  agar. The resul t ing  con- 
cen t ra t ion  in o r ien ta t ion  expe r imen t s  a m o u n t e d  to  10- 
30 ~zg GF/ml ,  in q u a n t i t a t i v e  expe r imen t s  to  50 lag GE/ml.  
On this  selective medium,  a spore suspens ion  of a s t a n d a r d  
concen t ra t ion  was p i p e t t ed  and  af ter  cu l t iva t ion  for 7 
days  all colonies grown were isolated.  Af te r  4 t ransfers  on 
med ium w i t h o u t  GF, t he  sens i t iv i ty  of the  colonies to GF  
was eva lua ted  by  the  mycelial  g rowth  t es t  5. Besides these  
spon taneous  mu t an t s ,  o thers  were p repa red  by  means  of 
UV-radia t ion .  The procedure  wi th  UV was descr ibed in a 
previous  co mmu n i ca t i o n  % 

F r o m  the  macroconid ia l  s t ra in  Z, no m u t a n t s  could be 
ob ta ined ;  f rom the  spores of the  microconidia l  s t ra in  155, 
13 spon taneous  and 134 UV- induced  m u t a n t s  were iso- 
lated.  Loci for res is tance  to GF were des igna ted  gr/. The 
f requency of the  m u t a n t s  is shown in t he  Figure.  E a c h  
value represen ts  the  mean  ob ta ined  in a t  least  3 experi-  
ments .  The f r equency  of spon taneous  m u t a n t s  var ied a t  
abou t  1,5•  10 s. By  using UV the  f requency  of the  

1 R. J. SCttNITZER and E. GRUNBERG, Drug Resistance o] Micro- 
organisms (Academic Press, New York 1957). 

2 K. LENHART, ~slkA Derm. 42, 30 (1967). 
3 K. LENHART, Mycopath. Mycol. appl. 36, 150 (1968). 
4 N. HEjTMKNKOVKoUI-IROVK and M. HEJTMKNEK, Mycopath. 

Mycol. appl. 25, 183 (1965). 
.5 K. LENItART, Mykosen l l ,  195 (1968). 
6 K. LENUART, Z. allg. Mikrobiol. 5, 222 (1965). 

Table 1. Results of crossing between several GF-resistant nmtants (ere gr[) and sensitive wild strain Z (cre+ gr] +) 

Mutants in Locus for N i cre+ cre+ cre cre Z ~ for P 
crossing resistance gr] gr] + gr] gr] ~ 1 : 1 : 1 : 1 

VIII/1 grf-1 156 41 33 37 45 2.05 
X/2 gr]-i 146 31 41 35 39 1.7 
X/3 gr[-1 173 48 39 44 42 1.0 
X/5 gr]-i 194 45 52 40 57 3.5 
X/8 grJ-1 240 62 54 69 55 2.4 
IX/1 gr]-i 176 43 38 49 46 1.5 
XI/2 gr[-1 128 34 28 35 31 0.9 
XI/3 gr]-2 154 0 73 81 0 (1 : l) 

(0.42) 

0.50 0.60 
0.60-0.70 
0.80 
0.30-0.40 
0.40 0.50 
0.60-0.70 
0.80-0.90 
0.50 0.60 

Ni, total number of colonies isolated and tested. 


