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On the Percutaneous Absorption of Tribenoside Applied Topically to the Mouse Ear 

Tr ibenos ide ,  a g lucofuranose  d e r i v a t i v e  (e thyl  3, 5, 6- 
tri-O-benzylglucofuranoside = T B G F  = C. 21, 401-Ba~), is 
c apab l e  of a n t a g o n i z i n g  t he  spasmogen ic  effects  of a g rea t  
v a r i e t y  of b iogenous  amines ,  k in ins  a n d  k i n i n - f o r m i n g  
e n z y m e s  in v i t ro  e and,  w h e n  a d m i n i s t e r e d  ora l ly  or i n t r a -  
per i tonea l ly ,  i nh ib i t s  t he  i n f l a m m a t o r y  response  el ici ted 
b y  va r ious  i r r i t a n t s  such  as  dex t r an ,  endo tox in ,  t u r p e n -  
t i ne  2,3, f o r m a l d e h y d e  ~, c o t t o n  4 or b y  a n t i g e n - a n t i b o d y  
reac t ions  2. I n  a r ecen t  s t u d y  i t  h a s  also been  d e m o n s t r a t e d  
t h a t  T B G F  appl ied  top ica l ly  t o g e t h e r  w i t h  a n  i r r i t a n t  
so lu t ion  c o n t a i n i n g  c ro ton  oil suppresses  t h e  o e d e m a  
caused  b y  such  a n  i r r i t a n t  in  t h e  mouse  ear  s. Th i s  la t te r ,  
more  or less i nd i r ec t  ev idence  of a p e r c u t a n e o u s  absorp-  
t i on  a n d  a c t i v i t y  of T B G F  has  now  b e e n  s u b s t a n t i a t e d  b y  
t h e  use of C ~4- or  H3-1abelled T B G F .  T he  fol lowing is a 
p r e l i m i n a r y  a c c o u n t  of e x p e r i m e n t s  in  wh ich  t h e  absorp-  
t i on  of T B G F  appl ied  to  t he  ear  of mice  w i t h  or  w i t h o u t  
i r r i t a n t  m i x t u r e  was e v a l u a t e d  q u a n t i t a t i v e l y  6. 

Male a lb ino  mice  of t h e  s ame  p r o v e n a n c e  as t h a t  used 
in  t h e  p rev ious  s t u d y  5 (NMRI,  p u r c h a s e d  f rom I v a n o v a s ,  
w i t h  a b o d y  we igh t  of 2 0 •  1 g) were employed .  F o r  
severa l  days  p r io r  to  t he  e x p e r i m e n t  t h e y  were p rov ided  
w i t h  N A F A G  pel le ts  No. 194 a n d  w a t e r  ad  l i b i t um.  
Labe l l ed  TB 'GF  was  app l ied  in exac t l y  t he  same  way  as 
w h e n  i t  was  used to d e m o n s t r a t e  t h e  a n t i - i n f l a m m a t o r y  
a c t i o n  5. I n  m o s t  of t h e  e x p e r i m e n t s  descr ibed  h e r e a f t e r  
t he  a b s o r p t i o n  of Ha- label led T B G F  ( formula  1) was  in- 
v e s t i g a t e d ;  in  a n o t h e r  set,  C~4-1abelled T B G F  ( formula  2) 
was  appl ied  s i m u l t a n e o u s l y  w i t h  H~-TBGF.  I m m e d i a t e l y  
a f t e r  a n d  a t  i n t e rva l s  fol lowing t h e  top ica l  app l i ca t i on  of 
label led  T B G F ,  t he  a m o u n t s  of T B G F  r e m a i n i n g  on  t he  
ear  a n d  t h e  c o n c e n t r a t i o n s  occur r ing  in b lood t a k e n  f rom 
t h e  h e a r t  of e the r i zed  an i m a l s  were de t e r m i ned .  I n  ye t  
a n o t h e r  set,  H3-1abelled T t 3 G F  was  app l ied  top ica l ly  to  
t h e  i n n e r  side of t h e  m o u s e  ear  w i t h o u t  t h e  use of t he  
i r r i t a n t  so lu t ion  in  o rder  to  s t u d y  t he  role p l ayed  b y  t h e  
i r r i t a n t  in  p e r c u t a n e o u s  a b s o r p t i o n  of T B G F .  F u r t h e r  
g roups  of mice  were t r e a t e d  ora l ly  or i.p. w i t h  a p p r o p r i a t e  
doses of H 3 - T B G F  (dissolved in p o l y e t h y l e n e  glycol 400, 
0.2 m l / a n i m a l )  in  a n  a t t e m p t  to  d e t e c t  poss ible  differences  
in  t h e  r a t e s  of a b s o r p t i o n  of T B G F  appl ied  b y  t he  va r ious  
rou tes  of a d m i n i s t r a t i o n .  I n  each  e x p e r i m e n t a l  set,  
g roups  of a t  l eas t  5 an i m a l s  pe r  g roup  were used. De te r -  

m i n a t i o n s  of t he  r ad io -ac t i ve  m a t e r i a l  were  m a d e  on  t h e  
ears  or b lood  of t r e a t e d  an ima l s  (following c o m b u s t i o n  
u n d e r  O2) a n d  t h e  ac t iv i t i e s  ca lcu la ted  in t e r m s  of t h e  
label led  c o m p o u n d  admin i s t e r ed .  The  resu l t s  o b t a i n e d  so 
far  c an  be  s u m m a r i z e d  as follows: 

(1) Us ing  t h e  same  t e c h n i q u e  as t he  one  e m p l o y e d  
ear l ier  for  t h e  s t u d y  of t h e  top ica l  a n t i - i n f l a m m a t o r y  
ac t iv i ty ,  i.e. when  T B G F  is i n c o r p o r a t e d  in  a n  i r r i t a n t  
so lven t  5, f rom 0.4-2.0 mg  of t h e  c o m p o u n d  are  appl ied  
to  t he  ear  of a mouse  (mean  o b t a i n e d  f rom 3 groups  of 
5 mice  each:  1.0 =h 0.1 rag). 

(2) W i t h i n  t h e  f i r s t  few hours ,  on ly  l i t t l e  of t h e  dose 
appl ied  in i t i a l ly  t o g e t h e r  w i t h  t h e  i r r i t a n t  d i sappear s  
f rom t h e  ear. Af te r  4 h, f rom 30 .8-58 .3% stil l  r e m a i n  on  
t h e  ear ;  t he rea f t e r ,  t h e r e  is a s t e a d y  decline,  b u t  app re -  
c iable  a m o u n t s  are  still  d e t e c t a b l e  a f t e r  12 a n d  2 4 h  
(see Table) .  W h e n  appl ied  w i t h o u t  i r r i t an t ,  T B G F  dis- 
appea r s  more  r ap id ly  f rom t h e  ear  t h a n  w h e n  app l ied  
t o g e t h e r  w i t h  it. 

(3) I n  t he  h e a r t  blood, s ign i f ican t  a m o u n t s  are  de- 
t e c t a b l e  1 h fol lowing top ica l  a d m i n i s t r a t i o n .  T h e r e  is a 
ne t  increase  un t i l  t h e  121h h p o s t - t r e a t m e n t ,  a n d  a t  
24 h t he  m e a n  b lood  c o n c e n t r a t i o n  sti l l  exceeds  1 ~g /ml  
(see Table) .  

Organ and blood concentration of Ha-labelled ethyl-3,5,6-tri-O- 
benzyl-glueofuranoside following topical application to the ear in 
irritant mixture 

Sampling Ear Mean as % Blood 
time (mg/total) ~ of dose (~xg/ml)" 

Mean 4- S.E. applied Mean -4- S.E. 

0 rain 1.15 i 0.25 100.0 0.0 
30 min 1.44 -4- 0.31 125.2 (0.21-4- 0.21) 

1 h 1.09 4- 0.08 94.8 2.00 • 0.34 
2 h 1.10 -t- 0.07 95.7 1.08 4- 0.24 
3 h 1.18 ~ 0.17 102.6 2.39 • 0.52 
4 h 0.68 =h 0.02 58.3 1.95 4- 0.68 
6 h 0.73 4- 0.07 63.5 3.08 4- 0.67 

12 h 0.32 4- 0.04 27.8 4.02 4- 1.07 
24 h 0.13 4- 0.02 11.3 1.15 4- 0.18 

H ~ 

~ -  GHz--O + H* 

OH 
Formula 1. HS-Glyvenol-(6-furanose-Ha). 

~H 

Formula 2. C14-Glyvenol-(6-benzyl-Ct4). 

H 3 concentration calculated in terms of unchanged molecule. 

(4) W h e n  in jec ted  i.p. or a d m i n i s t e r e d  b y  s t o m a c h  
t u b i n g  a t  a dose of 50 m g / k g  (i.e. a dose rough ly  equiva-  
l en t  to  t h a t  a d m i n i s t e r e d  topical ly) ,  t he  b lood  c o n c e n t r a -  
t ions  de t ec t ed  a t  v a r y i n g  i n t e rva l s  are  a b o u t  t h e  s ame  for  
t he  i n t r a p e r i t o n e a l  as well as t h e  oral  route .  However ,  
b o t h  these  rou tes  do n o t  ach ieve  t h e  s ame  sus t a ined  b lood  
c o n c e n t r a t i o n s  as does t h e  ep i cu t aneous  a d m i n i s t r a t i o n .  

(5) W h e n  t h e  ears  t r e a t e d  top ica l ly  w i t h  T B G F  are  
'washed '  b y  3 successive r ins ings  in 95% e t h a n o l  a f t e r  

h a v i n g  b e e n  cu t  off a t  v a r y i n g  in te rva l s ,  a large  p ropor -  
t i on  of t h e  m a t e r i a l  app l i ed  is r e m o v e d  b y  t h i s  p rocedure .  
This  is t a k e n  to  i nd i ca t e  t h a t  m o s t  of t he  T B G F  appl ied  
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r ema ins  on  t he  ear  surface a n d  in t he  superf ic ia l  layers  of 
t he  skin  for severa l  hours .  

(6)  W h e n  T B G F  label led  w i t h  C *~ in t h e  6-benzyl  
g roup  is appl ied  top ica l ly  or  a d m i n i s t e r e d  in t r ape r i -  
t onea l ly  t o g e t h e r  w i t h  equa l  a m o u n t s  of T B G F  bea r ing  
t he  H ~ label  in  t h e  fu ranose  moie ty ,  essen t ia l ly  iden t i ca l  
C t~ and  H ~ c o n c e n t r a t i o n s  can  be  found  in t he  h e a r t  b lood  
t a k e n  a t  i n t e rva l s  of up  to 24 h p o s t - t r e a t m e n t .  

A de ta i l ed  desc r ip t ion  of th i s  work  will be  p u b l i s h e d  
elsewhere.  

Zusammen/assung. Mit  Hilfe yon  r a d i o a k t i v  m a r k i e r t e n  
P r g p a r a t e n  (6-13enzyl-C~* bzw. 6 - F u r a n o s e - H  a) wi rd  
gezeigt,  dass  au f  die H a u t  appl iz ie r tes  ~ thy l -3 ,  5, 6-tri- 
O-benzy lg lucofnranos id  (Glyvenol  | bei  der  Maus  gu t  
r e so rb ie r t  wird.  

R. JAQUES, H. KEBERLE, 
L. RIESTERER a n d  IK. SCHMID 

Research Laboratories 
o/the Pharmaceutical Department o/Ciba Limited, 
,I000 Basel 7 (Switzerland), 70 June 7969 

Effet de que lques  s t6ro ides  sur  l ' i n c o r p o r a t i o n  de la proline-~aC au n iveau  de l 'os ,  c h e z  le rat  cas tr6  

L a  prol ine,  acide amin6  m6tabol i sab le ,  pa r t i c ipe  5~ la 
b iosyn th6se  du collag~ne x apr6s  avo i r  6t6 t r a n s f o r m 6 e  en  
h y d r o x y p r o l i n e  ~-4 et  son i n c o r p o r a t i o n  rev6 t  une  impor -  
t ance  t o u t e  par t icu l igre  dans  le c a s  de l 'os d o n t  la ma -  
t r ice  est  p resque  t o t a l e m e n t  cons t i tu6e  de collag6ne (94% 
environ) .  

Ce p h 6 n o m ~ n e  a fa i r  l ' ob j e t  de n o m b r e u x  t r a v a u x  mon-  
t r a n t  en  pa r t i cu l i e r  l ' e f fe t  s t i m u l a n t  de ce r ta ines  hor-  
m o n e s  s t6roides  androggnes  ~,~ ou oestrog~nes 7-~~ L a  
ques t ion  p e u t  se poser  de savo i r  si ce t  effet  est  li6 
l ' a c t i on  h o r m o n a l e  de ces s t6roides ou s ' i l  e n e s t  ind6pen-  
dan t .  C 'es t  p o u r q u o i  il nous  a p a r u  i n t6 re s san t  d ' a b o r d e r  
ce p rob l6me  en 6 t u d i a n t  l ' i n co r po r a t i on  de proline-~4C 
dans  le f6mur  de r a t s  castr6s,  sous l ' e f fe t  d ' u n e  in jec t ion  
p r f a l a b l e  soi t  de st6ro[des anabo l i san t s ,  soi t  d ' u n e  asso- 
c ia t ion  darts taquel te  l ' a d d i t i o n  g F u n  & e n t r e  eux  de  
s t6roides modi f ica teurs ,  s u p p r i m e  l ' ac t iv i t6  h o r m o n a l e  et  
po ten t i a l i se  l ' ac t iv i t6  anabo l i san te~L 

Protocole expdrimental. Cette  e x p 6 r i m e n t a t i o n  es t  r6ali- 
s6e sur  des r a t s  m i l e s  W i s t a r - S h e r m a n  CF, gg6s de 7 
semaines ,  p e s a n t  180 k 200 g e t  r6par t i s  en  lots  de 6 ani-  
m a u x  chacun .  Les r a t s  sub i s sen t  une  c a s t r a t i o n  puis  son t  
m a i n t e n u s  k u n  r6gime n o r m a l  ad  l i b i t u m  e t  pes6s 
in te rva l l es  r6guliers.  

Les st6ro[des 6tudi6s son t :  le p r o p i o n a t e  de tes tos t6-  
rone  (I), le p h 6 n y l p r o p i o n a t e  (II), le d6canoa te  ( I I I )  e t  
l ' und6cy l a t e  (IV) de la nor-19 andros t6ne-4-one-3 ,  e t  une  
assoc ia t ion  (V) c o n t e n a n t  p a r  mil l i l i t re  de so lu t ion  injec-  
t ab l e  80 m g  de p r o d u i t  IV,  1,3 m g  de p rop iony l -3  nico- 
ty loyl -17 fi oestra~ri~ne-1, 3, 5(10) e t  80 m g  d ' h e p t y l o y I - t 7  c~ 
pregn~ne-4-dione-3,  20. 

Ces p rodu i t s  son t  admin i s t r6s  p a r  voie i.m., en so lu t ion  
huileuse,  k des doses c o r r e s p o n d a n t  k 4 m g / k g  de tes tos t6-  
rone  pou r  I e t  k 6 m g / k g  de nor -19-andros t6ne-4-one-3  
pou r  I I ,  I I I ,  I V  et  V. L a  p ro l ine -~C uti l is6e p r o v i e n t  du  
C.E.A. (Saclay).  Son ac t iv i t6  sp6cifique est  de 83 m C i / m M .  

Le  pro tocole  adop t6  es t  le s u i v a n t :  (1) Tmitement par 
les stdro~des. Les in jec t ions  son t  p ra t iqu6es  p a r  voie i.m. 
en t re  le l e r  e t  le 12 ~ jour  s u i v a n t  la cas t ra t ion ,  selon la 
dur6e & a c t i o n  envisag6e. (2) Injection de proline-~C. Elle 
es t  p ra t iqu6e  p a r  voie  i.p. (50 ~zCi/kg), le 12~ jour s u i v a n t  
la  c a s t r a t i o n  ~. Les a n i m a u x  son t  alors m a i n t e n u s  en  
cages individuel les ,  sans  nour r i tu re ,  avec  eau de boisson  
ad  l ib i tum.  (3) Prdl~vements, extractions, mesures. Les ani-  
m a u x  son t  sacrii i6s pa r  d6cap i t a t i on  17 h aprgs in jec t ion  
de la p ro l ine -~C ~. Les f6murs  son t  pr61ev6s p a r  dissec- 
t ion,  d6bar rass6s  de t o u t  t i ssu  a d h 6 r e n t  puis  pes6s. L 'os  
es t  f i n e m e n t  hach6,  d6calcifi6 p a r  t r a i t e m e n t  k I ' E D T A  
d u r a n t  48 h, puis  t r a i t6  selon la m 6 t h o d e  d6cr i te  p a r  
HURYC/-I e t  @HVAPIL 1~. L ' e x t r a i t  t r i ch lo rac6 t ique  con- 
t i e n t  le col lag6ne e t l e s  acides nucl6 iques  l~, ~.  L a  f r ac t ion  
inso luble  en mil ieu acide est  s6par6e p a r  cen t r i fuga t ion ,  
lav6e 5~ l 'a lcool  puis  5, l 'a lcool-6ther .  L a  rad io -ac t iv i t6  de 
ces deux  f rac t ions  es t  mesurge  ~ l ' a ide  d ' u n  f low-counte r  

(Tracer lab) .  L ' a zo t e  p ro t6 ique  est  mesur*  darts l ' e x t r a i t  
t r i ch lo rac6 t ique  p a r  mic rodosage  eoIor im6tr ique~L L ' h y -  
d roxyp ro l i ne  es t  dos6e selon la m 6 t h o d e  de PROCKOP et  
U D E N F R I N N D  18. 

Rdsultats. Chez les r a t s  t6moins ,  la p r o p o r t i o n  de t~C 
re t rouv6e  au  t o t a l  dans  le f6mur  repr6sen te  env i ron  0, 25 % 
de la dose r ad io -ac t ive  admin is t r6e .  E x p r i m 6 e  p a r  g r a m m e  
de t i ssu  frais, la  r ad io -ac t iv i t6  de l ' e x t r a i t  t r i ch lo rac6 t ique  
es t  t r6s  n e t t e m e n t  plus  61ev6e p o u r  1'os que  p o u r  d ' a u t r e s  
tissus, p o u r t a n t  r iches  en  collag6ne, te ls  la  peau,  le t e n d o n  
de la queue  ou le foie (Tableau  1). El le  repr6sen te  plus  de 
90% de la r ad io -ac t iv i t6  t o t a l e  de l 'os (Figure).  

Tableau I. Radioaetivit6 (cpm/g de tissu frais) mesur6e apr~s 
extraction triehlorae6tique chez des rats t6moins eastr6s 12 jours 
apr~s injection de proline-14C 

Tissus cpm/g tissu 

Peau 1 394 -t- 196 ~ 
Tendon 1 373 ~ 492 
Foie 716 =~ 48 
Os 10 730 i 320 

Voir note du Tableau III. 
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