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FACILITATION BY POLYSORBATE 80 OF METHOTREXATE UPTAKE INTO 
MOUSE BRAIN 

M.N. Azmin', A.T.Florencel; J.F.B. Stuart'" and T.L. Whateleyi, 
lDepartment o f  Pharmacy, Un ivers i ty  of Strathclyde, Glasgow G 1  1XW and 
2Department o f  C l i n i c a l  Oncology, Un ivers i ty  o f  Glasgow, Glasgow G12. 

Under some condi t ions we have found t h a t  polysorbate 80 enhances the absorption 
o f  moderately h igh  dose methotrexate (MTX) from the mouse gas t ro - i n tes t i na l  
t r a c t  (Azmin and others 1982). Our  r e s u l t s  suggested a lso  t h a t  nonionic 
surfactants might a lso  promote t ranspor t  o f  MTX i n t o  the brain.  
present work was t o  conf i rm t h i s  p o s s i b i l i t y  and also t o  determine whether 
increased t ranspor t  i n t o  the brain,  if any, was the r e s u l t  o f  increased plasma 
l e v e l s  o f  the drug o r  t o  a more spec i f i c  ef fect  o f  the sur fac tan t  i n  reducing 
blood-brain b a r r i e r  permeabi l i ty .  

L i t t l e  i s  known about the absorption and d i s t r i b u t i o n  o f  nonionic surfactants 
i n  s p i t e  o f  t h e i r  widespread use i n  pharmacy. 
no t  i t  was possible f o r  polysorbate 80 t o  inf luence blood b r a i n  b a r r i e r  
permeabi l i ty ,  the absorption o f  1123-labelled polysorbate 80 was studied using 
gamma scint igraphy. I n  the r a t  between 10-50% o f  rad io labe l l ed  sur fac tan t  was 
found t o  be r e a d i l y  absorbed from the al imentary t r a c t  i n  2 hours. 

Intravenous admin is t ra t ion  o f  MTX-polysorbate so lu t ions  avoids the complication 
o f  changes i n  the b i o a v a i l a b i l i t y  from the G I  t r a c t  i n  the presence o f  surfactant.  
Groups o f  mice were i n jec ted  w i t h  MTX so lu t ions  through the  t a i l  vein. 
i n  each group were k i l l ed  a t  i n t e r v a l s ,  the animals dissected and the  blood, 
b ra in  and other t i ssues  o f  i n t e r e s t  col lected. MTX concentrat ions i n  the blood 
and t i ssues  were determined using H.P.L.C. method. Results i n  Table 1 ind ica te  
tha t  h igher b r a i n  l e v e l s  o f  MTX were achieved i n  mice given MTX with polysorbate 
80. Higher serum l e v e l s  o f  MTX do no t  necessar i ly  lead t o  higher b r a i n  leve ls ,  
i n d i c a t i n g  t h a t  the  sur fac tan t  has a d i r e c t  e f f e c t  on b a r r i e r  permeabi l i ty .  
I t  i s  l i k e l y  t h a t  a combination o f  e f f e c t s  are responsible. 
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Table 1. Results o f  admin is t ra t ion  o f  MTX w i th  and without polysorbate 80 
i n  mice, 2h a f t e r  i v  administrat ion.  

Dosage mg kg-1 
(MTX) (Polysorbate 80) 
0.5 0 
0.5 3.2 
0.5 8 
0.5 32 
4 0 
4 3.2 
4 8 
8 0 
8 3.2 
8 8 

MTX concentrat ion 

0.22 0 
pg m l - 1  serum pg gql b r a i n  

0.13 
0.14 
0.16 
0.1920 .O7 

, 0.11?0.07 
0.14%~ .01 
0.42f0.10 
0.23f0.06 
0.17f0.04 

0.06 
0.21 
0.21 
0.07 
0.14 
0.08 
0.12*0.03 
O.lS+O. 02 
0.18+0.06 
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