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T r i s o m y  of the T6 Trans locat ion  C h r o m o s o m e  in 

R e p o r t s  of t h e  occurrence  of au to soma l  t r i somy  in t he  
mouse  are few x,2. The  pos i t ion  in m a n  is d i f ferent ,  for 
au tosomal  t r i somy  wi th  surv iva l  to  b i r th  is by  no means  
a rare occurrence,  being found  in a p p r o x i m a t e l y  1 i n  500 
new-bo rn  in iants ,  w h e n  the re  is usual ly a charac te r i s t ic  
clinical p ic tu re  of several ,  o f ten  severe, abnormal i tes .  In  
t he  mouse  cases, no such abnormal i t i e s  occurred,  bu t  a 
fea ture  which  does t yp i fy  au tosomal  t r i somy  compa t ib l e  
w i th  surviva l  in mice  and  m a n  a n d  also in t h e  w a t e r  vole 3 
a n d  ch impanzee  4, is t h a t  t h e  e x t r a  ch romosome  is usua l ly  
one of t h e  smal ler  s ized au tosomes .  The  p r e sen t  pape r  
r epor t s  t he  f ind ing  of t r i somy  of t he  smal les t  of t he  
au tosomes  of t he  mouse,  t he  T6 t r ans loca t ion  chromosome.  

This  ch romosome  is easily ident i f iable ,  be ing approx i -  
ma t e ly  half  t he  size of t he  smal les t  au tosome  of the  normal  
series. I t  can  t h u s  useful ly be ass igned as a cell marker ,  
and  mice bear ing  i t  have  been  widely  used in t r ansp l an -  
t a t i on  exper imen t s .  I t  was  in t he  course of one such exper i -  
m e n t  t h a t  a line of ceils t r i somic  for  t he  T6 c h r o m o s o m e  
was  discovered,  and  one  no tab le  fea tu re  was t h a t  these  cells 
seemed  to  h a v e  l i t t le  select ive d i s a d v a n t a g e  in c o m p e t i t i o n  
wi th  normal  cells. 

Genet ica l ly  anaemic  mice of the  W series (genotypes  
Wv/W v, severe ly  affected,  and  W v / + ,  s l ight ly  affected) 
have  a normochromic ,  macrocy t i c  anaemia ,  which  m a y  be 
p e r m a n e n t l y  cured by  the  t r a n s p l a n t a t i o n  of no rma l  
haemopoie t i c  t issue x- ~. There  is a large sca le  r epopu la t ion  
of  t h e  myelo id  and  l y m p h o i d  sy s t ems  b y  d e s c e n d a n t s  of 
t h e  in jec ted  cells, wh ich  t akes  p lace  gradua l ly  over  t h e  
course of t i m e  s. 

In  t he  p re sen t  case t he  no rma l  haemopoie t i c  t i ssue  was  
der ived  f rom CBA/H - T6T6  mice. A cellular suspens ion  
was  p repa red  f rom the  pooled l ivers of a l i t te r  of 17-day- 
old foetuses  (as descr ibed in SELLER and  POLANIa), and  
1 mil l ion cells were in jec ted  i.v. in to  new-born  anaemic  
recipients .  Mice were kil led a t  in te rva l s  as t h e y  grew up, 
a n d  mi to t i c  c h r o m o s o m e  p repa ra t ions  m a d e  of t h e  bone  
mar row,  spleen,  t h y m u s  and  l y m p h  nodes  b y  t h e  air  d r y  
m e t h o d  of FORD 9. 100 m e t a p h a s e  p la tes  were scored f rom 
each t issue.  

One mouse,  sacrif iced a t  4 weeks of age, had,  as 
expec ted  f rom previous  exper iments ,  m a n y  cells of donor  
origin in i ts  t issues. However ,  unlike all mice h i t h e r t o  
examined ,  a smal l  p ropor t ion  of these  cells had  a moda l  
n u m b e r  of 41 chromosomes ,  each  cell bear ing  3 T6 
ch romosomes  (Figure). Some of these  aneuplo id  cells 
were  found  in all 4 t i ssues  e x a m i n e d  f rom th is  an imal  
(Table, mouse  1). 

F o u r  o the r  mice  had  been  t r e a t e d  wi th  t he  same foetal  
l iver cell inoculum,  and  mi to t i c  p r epa ra t i ons  were 
subsequen t ly  m a d e  f rom these  individuals .  Tr isomic  cells 

the Mouse 

were found  in 3 of  t h e m  (see mice 2-5, Table),  t hough  the  
pe rcen tage  was  lower t h a n  in the  f i rs t  mouse  and  t h e y  did 
no t  necessar i ly  occur in all t issues. In  all, 1500 m e t a p h a s e  
p la tes  were scored f rom the  4 mice w i t h  ev idence  of 
t r i somy  : 52 cells had  3 T6 ch romosomes  and  623 cells had  
2 T6 chromosomes .  No obse rva t ions  were m a d e  on the  
spleen of mouse  3, as prev ious ly  an a t t e m p t  had  been 
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Mitotic metaphase plate with a modal number of 41 chromosomes 
and 3 T6 chromosomes. × 1878. 
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Table I. The percentage of donor cells in the tissues of W-series anaemic mice transplanted at birth with CBA-T6T6 foetal liver cells 

T6T6T6 and T6T6 cells in the mitoses of: 
Mouse Genotype Age Bone marrow (%) Spleen ( % ) 
No. (weeks) T6T6T6 T6T6 T6T6T6 T6T6 

Thymus (%) Lymph node (%) 
T6T6T6 "rift6 T6T6T6 T6T6 

1 W- W v 4 19 50 5 70 2 38 8 4 
2 W~ W v 6 1 62 3 83 0 70 5 23 
3 W v + 18 0 64 - -  - -  0 84 8 29 
4 W v v + 20 I 7 1 8 0 31 0 0 
5 W v v + 20 0 3 0 2 0 4 0 0 

100 metaphase plates scored in each tissue 
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m a d e  to  p e r p e t u a t e  t he  t r i somic  cell line, b y  in j ec t ing  
n e w - b o r n  a n a e m i c  mice  w i t h  a suspens ion  of c e l l sp r epa red  
f r o m  t h i s  sp leen  a f t e r  surg ica l  r emova l .  U n f o r t u n a t e l y ,  
t he se  mice  d ied  sho r t l y  a f t e r  t h e  in jec t ion .  None  of t h e  5 
mice  h a d  a n y  obv ious  a b n o r m a l i t y  or  m a l f o r m a t i o n ,  a n d  
al l  were  h e a l t h y  a t  t h e  t i m e  of sacrifice. 

I n  t h e  4 p rev ious ly  r e p o r t e d  cases of a u t o s o m a l  t r i s o m y  
in  t he  mouse  t h e  c h r o m o s o m e  a b e r r a t i o n  was a l m o s t  
ce r t a in ly  i nduced ;  b y  a chemica l  m u t a g e n  on  t h e  one  
h a n d  ~ a n d  b y  i r r a d i a t i o n  on  t h e  o t h e r  S. I n  t h e  p r e s e n t  
work,  no  such  t r e a t m e n t  was  k n o w i n g l y  invo lved ,  a n d  i t  
p r e s u m a b l y  arose s p o n t a n e o u s l y  x0. 

Rdsumd. E n  u t i l i s a n t  le c h r o m o s o m e  T6 p o u r  des  exp6- 
r iences  de t r a n s p l a n t a t i o n s  d a n s  la souris,  nous  a v o n s  

t r o u v 6  des  cellules c o n t e n a n t  41 c h r o m o s o m e s  e t  le 
t r i s o m i q u e  pou r  le c h r o m o s o m e  T6. 
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Flavonoids of Arct ium minus (Compositae) 

A rctium minus (Hilt) B e r n h .  (Compos i t ae ;  Cynareae) ,  
or  ' b u r d o c k ' ,  occurs  c o m m o n l y  bes ide  r o a d w a y s  a n d  in 
was t e  a reas  in  B r i t i s h  Columbia .  As p a r t  of our  s t u d y  of 
pheno l i c  c o m p o u n d s  in  C o m p o s i t a e  we u n d e r t o o k  a n  
e x a m i n a t i o n  of t h i s  species for  f l avonoids .  NAKABAYASm 1 
found  ch lorogenic  acid,  i sochlorogenic  acid,  a n d  caffeic 
ac id  in  A. lappa b u t  could  d e t e c t  no  ' f l avonols ' .  R u t i n  
a n d  h y p e r i n  were  f o u n d  in t h e  l eaves  of A. tomentosum a n d  
A. leiospermum b y  R u s s i a n  w o r k e r s L  

T h e  e t h a n o l  e x t r a c t  (70%) of A. minus was sub j ec t ed  
to  f r a c t i o n a t i o n  on  a p o l y a m i d e  c o l u m n  (Po lyc la r  AT) 
us ing  w a t e r  a n d  t h e n  w a t e r  w i t h  inc reas ing  c o n c e n t r a -  
t ions  of e t h a n o l  as e luan t .  T he  f r ac t ions  were  pur i f i ed  
f u r t h e r  t h r o u g h  p a p e r  c h r o m a t o g r a p h y  us ing  severa l  
s o l v e n t  s y s t e m s  (see f o o t n o t e  to  Table) .  Two m a j o r  
f l avono ids  a n d  5 m i n o r  c o n s t i t u e n t s  were observed .  The  2 
m a j o r  c o n s t i t u e n t s  gave  que rce t i n  (3,3', 4', 5 ,7-penta-  
h y d r o x y f i a v o n e )  on  ac id  hydro lys i s .  One  gave  on ly  
glucose, t h e  o t h e r  gave  r h a m n o s e  a n d  glucose in 1 : 1 ra t io .  
U l t r a v i o l e t  d a t a  i nd i ca t ed  t h a t  g lycosy la t ion  a t  pos i t ion  3 
was p r e sen t  in  each  c o m p o u n d .  T h e  c o m p o u n d s  were  
iden t i f i ed  t h r o u g h  c o - c h r o m a t o g r a p h y  as i soque rc i t r in  
(quercet in-3-o-glucoside)  a n d  r u t i n  (querce t in -3 -o - rham-  
noglucoside) .  

Two  of t h e  m i n o r  f t avono ids  gave  k a e m p f e r o l  (3,4', 
5 , 7 - t e t r a h y d r o x y f l a v o n e )  o n  ac id  hydro lys i s .  T h e  com-  
p o u n d s  gave  sugar  ana lyses  as a b o v e  a n d  were iden t i f i ed  
as kaempferol -3-o-glucos ide  (as t raga l in)  a n d  kaempfe ro l -  
3-o- rhamnoglucos ide .  

T h e  3 r e m a i n i n g  c o m p o u n d s  al l  gave  q u e r c e t i n  a f t e r  
acid hydro lys i s .  One e x h i b i t e d  spec t ra l  a n d  colour  

cha r ac t e r i s t i c s  of a 7-o-glycoside a n d  gave  on ly  glucose 
on  acid hydro lys i s .  I t  was  t e n t a t i v e l y  iden t i f i ed  as querci -  
t in-7-o-glucoside  (querc imer i t r in ) .  The  o t h e r  2 m i n o r  
c o n s t i t u e n t s  gave  1 e q u i v a l e n t  of glucose a n d  a rab inose ,  
r espec t ive ly ,  w i t h  g lycosy la t ion  a t  pos i t ion  3 d e t e r m i n e d  
b y  spec t r a l  tes ts .  These  c o m p o u n d s  are  cons idered  to  be  
querce t in-3-o-g lucos ide  a n d  q u e r c e t i n  3-o-arabinoside .  
T h e  f o r m e r  would  a p p e a r  to  b e  a n  i somer  of i soquerc i t r in ,  
one  of t h e  m a j o r  cons t i t uen t s .  

The  p h e n o m e n o n  of i someric  glycosides h a s  been  
recorded  for  o t h e r  f l avone  de r iva t ives .  Thus ,  2 ap igen in -  
7-o-glucosides were found  in Matriccaria ¢hamomilla 
w h i c h  di f fered on ly  in  t h e i r  R f  va lues  3. Quercet in-3-0-  
a r ab inos ides  h a v i n g  d i f f e ren t  phys i ca l  p rope r t i e s  h a v e  also 
b e e n  found  in n a t u r e  4,~. R f  va lues  for  t h e  c o m p o u n d s  
descr ibed  a b o v e  a p p e a r  in  t h e  Table .  

Zusammen[assung. Die h a u p t s / i c h l i c h e n  F l a v o n o i d e  aus  
Arctium minus (Composi tae)  s ind  I s o q u e r c e t r i n  a n d  Ru-  
t in .  Zus/ i tz l iche  F l a v o n o i d e  s ind  Kaempfe ro l -3 -o -Glukos id  
u n d  3 -o -Rhamnog lukos id ,  Querce t in -7-o-Glukos id ,  3-o- 
A r a b i n o s i d  u n d  e in  3-o-Glukosid da s  m i t  I s o q u e r c e t i n  
i somer  ist.  
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Rf values of isolated flavonol glycosides 

BAW b PhOHc 15% d 

quercetin-3-glucoside 0.55 0.33 
quercetin-3-glueoside • 0.29 0.54 
quercetin-3-ar abinoside 0.57 0.35 
quercetin-7-glucoside 0.17 0.21 
quercetin-3-rhamnoglucoside 0.33 0.29 
kaempferol- 3-glucoside 0.62 0.65 
kaempferol-3-rhamnoglucoside 0.44 0.55 

• Isomeric glucoside, b n-butanol: acetic acid : water (4 : 1 : 5). c 
water (80 : 20). a Acetic acid: water ( 15 : 85). 
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