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ro assess  the response of the small i n t e s t i n e  to  SB, a yeas t  widely 
used a s  adjuvant drug t o  antimicrobial  therapy, 7 healthy volunteers 
were t rea ted  with high doses of SB (250 mg 4 times per day) f o r  2 
weeks. A je juna l  biopsy was performed on day 0 and 15. Histology of thq 
pos t - t r ia l  biopsy revealed no morphological a l t e r a t i o n  but  a t  day 15, 
sucrase. l a c t a s e  and maltase were increased by 75-82% ( ~ ~ 0 . 0 5 )  over 
the  basal  enzyme a c t i v i t i e s  measured on day 0.  Similar  changes were 
found i n  the jejunum of adul t  r a t s  Create with SB f o r  5 days. In  v i -  d t r o  assays on suspensions of SB c e l l s  (10 cells/ml)-evidenced a high 
a c t i v i t y  f o r  sucrase (X +_ SE : 8364 + 1280 U.g.prot ) but no maltase,  
l a c t a s e  o r  acid p-galactosidase a c t i v i t y .  To determine whether t rea t -  
ment with SB influences the incorporation of neut ra l  l a c t a s e  i n t o  brusd 
border membrane (BBM), 14-day-olf sucklings t rea ted  with e i t h e r  s a l i n e  
or  SB, were given IP 20 pCi  D-(I 4 ~ )  glucosamine 3h before s a c r i f i c e .  
Expressed per mg of BBM l a c t a s e  pro te in ,  the incorporation r a t e  of the 
labe l  was s imi la r  b e t w e e ~ ~ t r e a t e d  r a t s  (8.167 2 1622) and cont ro ls  
(9602 : 1803 dpm.mg pro t  ). In  conclusion : o r a l  treatment of human 
volunteers and r a t s  with SB causes a marked increase i n  the a c t i v i t y  
of disaccharidases without enhancement of enzyme incorporation i n t o  
the  BBM. 
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Cholesterol  (C) needed f o r  b i l e  ac id  synthes i s  i s  recru i ted  from de 
novo synthesized C a s  well  a s  l ipopro te in  C. It i s  not known whether 
C used f o r  the primary b i l e  ac ids  axid b i l i a r y  C o r ig ina tes  from orle 
o r  more hepatic C-pools. By using d i f f e r e n t  C vehicles,  i . e .  l ipo-  
pro te ins  and liposomes, we t r i e d  t o  discriminate between metabolic 
pathways f o r  the  formation of b i l e  ac ids  iri the  l i v e r .  Studies were 
u~~der taken  i n  r a t s  with a permanent t i l i a r y  drainage. Bile ac ids  were 
iiialyzed by HPLC and cap i l la ry  GC. (3H-)C was adni r~ is te red  i n t r a -  
veilously in  th ree  veliicles: l ipopro te ins  (LP), n ~ u l t i i a n e l l a r  ves ic les  
(I.:LV) and small unilamrllar. ves ic les  (SUV). For a l l  vehicli-s over 759. 
of C was excreted i n  b i l e  a s  b i l e  ac ids  a f t e r  120 hrs.  I n i t i a l  b i l i a r y  
.-xcretioii was highest  f o r  LP (5 .7% ar  1 h a f t e r  i n j e c t i o n ) ,  followed 
:;y HLV and SUV ( 1 . 3  arid 0.9% resy.  ) .  No di f fe rences  were cietectct le 
between the  s p e c i f i c  a c t i v i t i e s  of the excreted b i l e  ac ids  1 2  ti a f t c r  
in jec t ion ,  but a t  l h r h e  s p e c i f i c  a c t i v i t y  of murocholic ac ids  was 
-,arkedly increasad i n  experiments with SUV-C, but not witti LMV- or  LP- 
'. Alsc the ~ l y / t a u  con.iuyation r a t i o  w6z incr,eased f o r  SU'J-C a t  1 !:. 
,:c cc;>clude t i ial  more ttidir o l z  C I!ool iii tllc. tc]iatocyt.--:, e:.:;:,.: irom 
;.!.ish C i s  rccru i tcd  f o r  b i l e  acid synthes i s ,  wit!, SUY-C pr,cCcrc - 
r i a l l y  uscd f o r  muricholic ac ids  synthesis.  Zonal heterogrileity 
., ,i;,lir . - be responsible f o r  the  observod differences. 
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Sulfated g lycol i thochol ic  ac id  (SGLC) causes in t rahepa t ic  choles tas i s  
i n  experimental animals. In  2 p a t i e n t s  with i n t e r m i t t e n t  choles tas i s  
during symptom-free periods a marked postprandial  r i s e  i n  serum SGLC 
was observed, which could be prevented by adding cholestyramine t o  the  
testmeal.  This suggests an i n t e s t i n a l  o r i g i n  of SGLC. We therefore  
s tud ied  t h e  absorption c h a r a c t e r i s t i c s  of (S)LC conjugates i n  vivo. 
Rats were provided with permanent ca the te rs  i n  the  bile duct  and the  
duodenum. Intraduodenal infusions of l '~ - labe led  g l y  and tau  conjug- 
a ted  LC and t h e i r  3a-sulfated e s t e r s  were performed a f t e r  4 days of 
b i l e  drainage.  Excretion of 14c-labeled b i l e  ac ids  i n  b i l e ,  u r ine  and 
faeces was measured over 24h. A t  a dose of 125 nmol/min GLC, TLC, SGLC 
and STLC were e f f i c i e n t l y  absorbed. In  c o n t r a s t  t o  t h e i r  unsulfated 
precursors,  SGLC and STLC were no t  metabolized i n  the l i v e r .  Replace- 
ment of NaCl i n  the  i n f u s a t e  by CaCl2 reduced the  absorption of SGLC 
and STLC with 63% and 52% resp. ,  t h a t  of GLC and TLC with 19% and 22%. 
Absorption of taurocholic ac id  (TC) was not  a f fec ted  by CaC12. 
Absorption of SGLC was dose-dependent, and not a f fec ted  by co-infusion 
of r a t  b i l e  o r  an equimolar TC so lu t ion .  
SGLC and STLC may undergo enterohepatic c i r c u l a t i o n ,  thereby contin- 
uously exposing the  l i v e r  to t h e i r  hepatotoxic ac t ions .  In  presence of 
calcium, however, t h e i r  absorption is impaired. 
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Nonnal l eucocy te  lysosomal membranes a r e  a b l e  t o  t r a n s p o r t  c y s t i n e  by 
a  sa tu rab le  process e x h i b i t i n g  e f f l u x  ( T I  and Counter- t ransport  (CT). 
Leucocyte lysosomes f rom c y s t i n o t i c  p a t i e n t s  l a c k  t h i s  c a r r i e r  
mediated t r a n s p o r t  and thus s t o r e  cys t ine .  I n  o rde r  t o  e s t a b l i s h  
whether T  and CT a r e  mediated by t h e  game s i t e ,  the  e f f e c t  o f  
p r o t e o l y t i c  enzymes, ATP, d i f f e r e n t  H concentrat ions and N-Ethyl- 
Male imid (NEM) on these two a c t i v i t i e s  were examined. T  and CT were 
measured i n  lysosome r i c h  g ranu la r  f r a c t i o n s  ex t rac ted  f rom normal 
PMN leucocytes loaded w i t h  cys t ine .  Protease i n h i b i t e d  CT o f  c y s t i n e  
by  80% b u t  d i d  n o t  i n f l u e n c e  t h e  r a t e  o f  c y s t i n e  e f f l u x .  T ryps in  and 
Chymotrypsin had no e f f e c t  on bo th  T  and CT. ATP ( 2 d )  and NEM (10mM) 
i n h i b i t e d  CT by 35% and 50% respec t i ve ly .  Cys t ine  e f f l u x  was enhanced 
by  50% by  ATP and n o t  ef fected by NEM. Lowering the  p ro ton  g rad ien t  
across t h e  membrane by incuba t ing  t h e  lysosomes i n  an a c i d i c  medium 
(PH 5.5) caused an i n h i b i t i o n  o f  bo th  T  and CT o f  cys t ine .  
The observat ion t h a t  t h e  two processes have d i f f e r e n t  c h a r a c t e r i s t i c s ,  
y e t  bo th  o f  them l a c k  i n  c y s t i n o s i s  suggests t h a t  c y s t i n e  T  and CT 
occur  a t  two d i f f e r e n t  s i t e s  on a  s i n g l e  p r o t e i n  c a r r i e r  o f  the  
leucocyte lysosomal membrane. 
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Using a full- length cDNA clone f o r  the human phenylalanine hydroxy- 
l a s e  (PAH), haplotype ana lys i s  of the PAH genes was performed i n  (20) 
German PKU-families by determination o f  the r e s t r i c t i o n  fragment 
length polymorphism (RFLP). As previously described f o r  another popu- 
la t ion ,  an assoc ia t ion  between normal and mutant PAH-genes and cer ta in  
haplotypes was observed. The ana lys i s  of 8 polymorphic s i t e s  detected 
by the  r e s t r i c t i o n  endonucleases revealed t h a t  80% o f  the  normal PAH 
genes were represented by 5 hoplotypes among a poss ib le  t o t a l  o f  256 
haplotypes. Four o f  these 5 haplotypes a l s o  accounted f o r  g rea te r  than 
90% of the PKU-genes studied.  I f  each REZP haplotype is associated 
with a s p e c i f i c  mutation i n  the PAH gene t h a t  causes PKU, the  da ta  
would suggest  t h a t  PKU is  a heterogeneous disease,  and t h a t  a g r e a t  
majority of the PKU p a t i e n t s  contain only a l imi ted  number of d i f fe r -  
e n t  mutant PAH genes i n  the German population. Indeed, s p e c i f i c  RFLP 
haplotypes appear t o  be assoc ia ted  with p a r t i c u l a r  d i sease  phenotypes 
i n  a l imi ted  number o f  p a t i e n t s  s tud ied  t o  date,  such t h a t  i t  may be 
poss ib le  to  p r e d i c t  the prognosis of disease from the haplotype data 
of the PKU-genes i n  the  pa t ien ts .  Of 40 obl iga te  c a r r i e r s  s tud ied  to- 
date,  a RFLP heterozygosity of 87.5% was observed. Sines the  r e s t r i c -  
t ion  ana lys i s  can be read i ly  performed using chromosomal DNA i s o l a t e d  
from amniotic c e l l s  o r  chorionic v i l l i ,  the data suggest t h a t  i n  87.5% 
of the cases, p rena ta l  diagnosis and c a r r i e r  detection of PKU by gene 
ana lys i s  w i l l  be poss ib le  i n  Germany. 
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We have suggested t h a t  c a r n i t i n e  modulates the  acyl CoA:CoA r a t i o  
i n  the organic ac idur ias .  Temporary withdrawal (a t  paren ta l  request)  
of vitamin B12 i n  a 7 year o ld  developmentally normal boy with MMA 
provided an opportunity t o  t e s t  t h i s .  Free c a r n i t i n e  (fc)  and acyl- 
carn i t ines  (ac) were measured by a radioenzymatic method and organic 
acids by gas chromatography. I n i t i a l l y  plasma carn i t ines  were (mean 
+ 16D. n=4): f c  17.6 (2.5), ac  10.7 (3.8) umol/l; normals 5-12 years ) ,  
<mean + 1SD n=20) : f c  37.7 (7.7) ( s ig .  d i f f  p < .001), ac  7 .1  (5.3) 
m o l / l .  24 hour c a r n i t i n e  excretion was : f c  4 .3  umol, ac  141.1umol 
(mainly propionyl) ,  ac:fc 32.6 (normal < 10).  Plasma methylmalonate 
(ma.) was 142 umol/l and 24 hour excretion was 22.3 mmol (normally 
undetectable).  Reduction i n  812 caused a f a l l  i n  plasma f c  t o  2.5 
and a r i s e  i n  ac  t o  19.4 pmol/l. Plasma ma. rose t o  686 Umol/l and 
urinary excretion t o  126.2 mmo1/24 h r s  with associated c l i n i c a l  
de te r iora t ion .  B12 was recommended. Plasma f c  rose  t o  16.3 umol/l. 
Plasma ma. f e l l  t o  165 Umol/l and urinary excretion t o  6.9 umo1/24 
hours with c l i n i c a l  improvement. Redis t r ibu t ion  of plasma c a r n i t i n e  
between f r e e  and acy lcarn i t ines  r e f l e c t e d  intramitochondrinl  depletion 
of Coenzyme A which followed from accumulation of abnormal metaboli tes 
a s  t h e i r  CoA e s t e r s  on stopping B 1 p  These changes reversed when 
cofac tor  was recommended. This provides f u r t h e r  evidence f o r  a 
modulating a f f e c t  of  c a r n i t i n e  on acyl CoA:CoA. 
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