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           BUirubin  diglucuronide  was  purified  from  pig  gallbladder  bile.

       All  liptds  except  bile  acidB  vvere  retnovea  by  phase  aeparetion  with

       acetone,  petroleum  ether  and  emmonium  sulfate.  Bile  acids  were

       removed  using  aetive  chaTeoal'  and  an  anhydrous  selvent.  Bilirubin

       diglucuronide  was  extracted  with  pyridine  £ rcrrn charcoal.  ?urther

       purifieation  was  made  using  a  Sephedex  LH20  column  and  methanol

       as  an  e!uent.  Purities  of  the  produet  everaged  90 % and  yields  were

       about  6 %.

    Conjugated  bil ±rubin,  especialiy  diglucuronide,  is  oftep  reguired  for  the  bio-

chemieel  studies  of  bilirubin  and  for  the  evalnatien  ot  the  determination  methods

of  bilir'ubin  in  serm.  Methods  ef  purificatien  of  eonjugated  bilir"ubin  have  been

deser ±bed  in  severaz  revieyvsl)2)3).  These  methods  often  give  poor  yields  and

products  of  lovv purity.  Mhey  are  mostly  caused  by  the  insuffieient  removal  of  bile

ac ±de,  especially  glorco-eonjngated  bUe  acids.  rhe  preeent  paper  deecrtbes  a

puritication  proeedure  of  bUirubi4  diglucuronide  from  pig  ggllbladder  bile.  rhe

procedure  consists  of  three  maJor  parts.  (1) Separation  of  conjugated  bilirvubin

together  with  bile  acids  trom  bile  by  phase  separation.  (2) Removal  et  bile  acids

from  conjugated  bilirubin  using  the  di £ ference  of  adsorptien  powers  ef  the  tvvo

components  for  aetive  charcoal.  (3) Purification  of  bilirubin  d ±glucur.onide  by

elut ±on  using  a  Sephadex  I[El20 colum  and  methanol  as  an  eluent.

                              Materials  and  Methods

    ereah  p±g gallbladder  bile  was  added  with  mercaptoethanol  to  1 gll  as  en  anti-

oxidant  for  bilirubin,  and  stored  at  -20ee.  All  solvents  were  dried  ivith  anhydrous

sodium  sulfate  or  by  distillatien,  and  adided  witb  mercaptoethanol.  Aetive  chercoal

purehased  from  E.  Merck,  DarTnstadt,  Germary,  Code  No. 2186  was  dried  et  1500C  for

3 h.  Plysurf  A215C,  Sephadex  ]]H20  and  hyodeoxychorie  acid  were  purchased  from

Dei-ichi  Kogyo  Setyals  n Co.,  Ktsroto, Pharrnaeia  eine  Chemieals,  UPpsala,  Sweden  and

Calbiechem,  Sen  Diego,  Calif.,  USA,  respeetively.

Purifieat ±on  procedure  for  bUirub ±n  diglucuron ±de.
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    Step  1  
-
 Pig  gallbladder  bi!e  (50 ml)  was  mixed  with  eeetene  (150 ml)  and

calcium  earbonate  pomder  (O.5 g),  stirred  and  filtered.  Step  2 -  Mhe  fiitrete  vveB

added  with  ammonium  sulfate  (30 g) and  petroleum  ether  (80 ul),  shaken  and  allowed

to  stand  for  separation  into  3 phases.  Step  3 - Mhe  middle  phase  vves  meshed  vvith

acetone  (total volume  abeut  150  - 200 ni)  using  e  glass  rod  to  insure  eomplete

pu[Lverization,  and  then  centrifuged.  Step  4 - Mhe  precipitate  wes  dr ±ed  under

reduced  pressure,  dissoJved  in a  mix'ture  of  2 g of  phenol,  20  ml  of  monochloro-

benzene  and  IOO  ul  of  n-butanol,  and  filtered  by  suction.  Step  5 - Active  charcoal

(3 g)  previously  washed  vrtth  the  same  seivent  mixture  vvas  added  to  the  ftltrate,

stirred  and  filtered  by  suctien.  Step  6 - Charcoal  was  waehed  with  the  solvent

mixture  (totel volune  about  200  ni)  similarly,  then  eonjugated  biZirubin  adsorbed

was  extracted  with  pyridine  (total volume  ebout  100  -  120  ml)  from  chareeal.  Step
7 - Petroleum  ether  (1000 ul)  was  added  to  the  pyridine  solution  and  stored  for
more  than  15 h  at  -200C.  Conjugated  bilirubin  vvas  precipitated  at  the  bettom  of

the  vessel.  Step  8 - The  preeipitate  vvas  washed  vvith  petroleum  ether,  d ±$solved  in

methanol  (6 ml)  and  added  vvith  100  g/1  soiution  of  Plysurf  A215C  in  methanol

(1 mL).  Step  9 -- The  solution  wes  applied  to  a  Sephadex  LH20  column  (2 X  100  cm,

Sephadex  iH20  vvae  allovved  to  svvell  in  methanel  and  packed),  and  eluted  vvith

methanol  (O.2 g,(min).  Four  colored  pealcs  were  appeared.  Step  10  -  rhe  3rd peek

fraction  evaporated  to  dryness  under  redueed  pressure  was  washed  vvith  petroleum

ether  (total volume  about  100  ml)  for  removal  of  mercaptoethanol  and  e  trace  ot

Plysurf  A215C,  errd  thoroughly  dried  under  redueed  pressure.

Determination  proeedure  for  total  bile  acids.

    The  eoneentration  of  total  bile  aeide  in the  product  vvas  deterrn±ned  by the

method  of  Abe4)  w ±th a  modification  as  follows.  ?our  ul of  1 g/(1 vanilltn  in  85 %
phosphoric  actd  was  added  to  O.l  ml  of  the  semple  solution,  m ±xed  and  heated  in  a

boiling  vvater  bath.  After  10  min  it  vras  cooled  in  running  vveter,  added  with  2 rnZ

of  ethanol  and  mixed.  Mhe  absorbence  of  the  mixture  vvas  meeBured  at  550 nm  tak ±ng

hyodeoxycholie  acid  as  a  standard.

Determination  procedure  for  bilirubin  and  glucuronic  acid  moiet ±es

in  a  bilirubin  diglueurenide  fraction.

    Bilirubin  vvas  detemined  by  the  method  ef  Malloy  and  Evelyn5).  Glucuronie  acid

                                             6)was  determlned  by  that  of  Fishman  and  Green  .

                              Results  and  Discussion

    The  upper  phaee  obtained  by  the  proeedure  of  Step  2 eonta ±ned  triglyceridee,

phospholipide,  bile  acids,  bilirubin,  ammonimn  sulfete,  water  and  the  orgente

aolvents.  The  lower  phase  vvae  a  satumted  solution  of  amonium  sultate.  At  the

bettaui of  the  vesseZ,  a  small  quantity  of  Bolid  anmoniun  sulfate  Bettled.  rhe
middle  phase  eonsisted  mostlv  of  bile  ac ±ds  and  conjugated  bilirubin.

    The  mixture  of  phenol,  menochlorobenzene  and  n-butanol  (1 : 10 : 50) was  found

to  be  the  most  suitable  solvent  for  the  separation  of  conjugated  bilirvubin  on
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Adsorptivities  of  total  bi!e

(Step 5) in various  solvents

 their  chem ±cal  structures  and

aeidB  and  conjugated  bilirubin

(%).
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          Solvent

Acet!c  ec ±d : acetone  (l5 :

Propionie  acid  : n-butanol
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Phenel  : n-butanol  (1 : IO)
"
 (1:20)
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          n-butanol  (l : IO
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･
 78.5

       84.1

       80.8

       73.3

       70.5

       68.9

       67.3

bilirubin

The  determination  was  carried  out  using  the  filtrate  obtained  by  the  procedure  of

step  5.

    Us±ng  the Sephudex  IiH20  colum,  4 eolored  peaks  were  appeared.  The  ist  peak

conteined  urobilin  (it showed  an  absorption  maximum  
-at

 490  nm,  being  shitted  to

508 rm  by  adding  zinc  acetate,  and  shovved  green  fluorescence).  Mhe  2nd  peak

conteined  biliverdin  "t  wes  estimated  with  its absorption  spectrvum).  rhe  3rd  peak
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