
SERUM 25-HYDROXYCHOLECALCIFEROL(25-OHD) LEVELS IN PA- 
TIENTS WITH CYSTIC FIBROSIS(CF) .Van S.Hubbard, Philip 
M. F a r r e l l  and Paul A. d iSant lAenese ,  NIH, Bethesda. 

Our p rev ious  s tudy  a t t emp t ing  t o  exp la in  t h e  pauc i ty  o f  r e -  
p o r t s  o f  r i c k e t s  i n  CF p a t i e n t s  revealed  e l e v a t e d  serum t o t a l  
v i tamin D a c t i v i t y  determined by bioassay(Pediat.Res.11:443, 
1977). A more p r e c i s e  eva lua t i on  was sought by determining s e -  
rum 25-OHD l e v e l s ,  t h e  major c i r c u l a t i n g  vi tamin D me tabo l i t e ,  
by a  s p e c i f i c  p r o t e i n  b inding assay.  Fas t i ng  blood was obta ined 
from 17 p a t i e n t s  w i th  proved p a n c r e a t i c  i n s u f f i c i e n c y  (PI)  and 
2 p a t i e n t s  wi thout  PI aged 6-47 yea r s .  Al l  p a t i e n t s  wi th  PI had 
r ece ived  p a n c r e a t i c  enzyme and mul t iv i tamin supplements.  Al l  pa- 
t i e n t s  had normal serum Ca and P l e v e l s  and none had radiograph-  
i c  evidence  of  r i c k e t s  o r  os teomalacia .  
CF P a t i e n t s  With PI(n=17) Without PI(n=2)  Normal 
Carotene(ugld1)  33 i 7(X t SE) 119; 85 50-300 
Vitamin A(IU/dl ) l30 ? 15 103; 207 65-275 
25-ODH(ng/ml) 33.6i  60 59.3; 112.0 15-80 

The mean 25-OHD l e v e l  i n  t h e  lower range o f  normal i n  CF pa- 
t i e n t s  w i th  PI w i th  v i tamin D supplementa t ion i s  s i m i l a r  t o  
f i nd ings  f o r  o t h e r  f a t  s o l u b l e  v i tamins .  4  p a t i e n t s  had l e v e l s  
below t h e  normal range,  w i th  1  being unde t ec t ab l e .  CF p a t i e n t s  
wi thout  PI had high l e v e l s  o f  25-OW. The observed d i f f e r e n c e  
between t h e  r e s u l t s  i n  o u r  s t u d i e s  a s s e s s i n g  vi tamin D s t a t u s  i s  
a t  l e a s t  p a r t i a l l y  a t t r i b u t a b l e  t o  t h e  assay f o r  25-OHD being 
s p e c i f i c ,  whereas t h e  b ioas say  i s  non - spec i f i c  and measures t h e  
sum o f  t h e  a c t i v i t i e s  due t o  v i tamin D, and D, and t h e i r  metabo- 
l i t e s .  
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RADIOLOGICAL AND ULTRASOUND EVALUATION OF THE GALL- 
BLADDER (GB) IN PATIENTS WITH CYSTIC FIBROSIS (CF) 440 van I.  Hubbard. Gordon L. Head, Thomas H. Shawker an 

Paul A .  d i  San t lAmese .  NIH, Bethesda, Maryland. 
A 40% incidence  o f  abnormal G B  s t u d i e s  i s  r epo r t ed  i n  p a t i e n t  

wi th  CF and i t  i s  thought t h a t  t h e  inc idence  i n c r e a s e s  markedly 
wi th  age. Also, eva lua t i on  o f  t h e  G B  sometimes i n d i c a t e s  t h e  
cause  o f  abdominal pa in  i n  CF p a t i e n t s .  Accordingly, we s t u d i e d  
a l l  CF p a t i e n t s  over  14 yea r s  o f  age i n  ou r  c l i n i c .  Resu l t s  o f  
o r a l  cholecystograms i n  31 CF p a t i e n t s  a r e  summarized. 

P a t i e n t  Age (y r )  
X-ray Evaluat ion 14-17 18-20 21-47 T o t a l  

Norma 1  5(83%) 6(75%) 11 (65%) 22(71%) 
Abnormal 1(17%) ?(25%) 6(35%) 9(29%) 

Nonvisual iza t ion 1  1  5  7(23%) 
C a l c u l i  0  1  1  2  (6%) 

6  ou t  o f  t h e  7  p a t i e n t s  wi th  nonv i sua l i za t i on  o f  t h e  G B  underwen 
ul t rasonography.  The GB remained unde t ec t ab l e  i n  4  and was smal- 
l e r  than normal (3 x lcm) i n  2. No c a l c u l i  were seen on u l t r a -  
sound i n  p a t i e n t s  wi th  nonv i sua l i za t i on  on o r a l  cholecystography 
however c a l c u l i  were i d e n t i f i a b l e  by ul t rasonography in  p a t i e n t s  
known t o  have c h o l e l i t h i a s i s .  Our r e s u l t s  i n d i c a t e  t h a t  although 
t h e  i nc idence  o f  abnormal G B  s t u d i e s  i n c r e a s e s  s l i g h t l y  wi th  age 
t h e  o l d e r  CF p a t i e n t  does no t  have a s  s i g n i f i c a n t l y  i nc rea sed  
r i s k  o f  G B  d i s e a s e  a s  p r ev ious ly  suspected  (Am.J.Roentgenol.128: 
953,1977).  Also, u l t rasonography may be a  u s e f u l  t o o l  i n  t h e  e -  
va lua t i on  o f  t h e  CF p a t i e n t  who p r e s e n t s  wi th  abdominal pa in  o f  
mknown e t i o l o g y ,  e s p e c i a l l y  i n  t h e  r i g h t  upper quadrant .  

IVER ULTRASTRUCTURE: DISSIMILARITY BETWEEN REYE'S 
YNDROME AND HERITABLE DEFECT OF CARBAMn PHOSPHATE 

TASE OR ORNITIUNE TRANSCARBAMYLASE. Geor e  
nd William Schubert.  Dept. of  Pediat-Cin- 

c i n n a t i ,  OH and Columbia, MO. 
L i v e r  i n  Reye's syndrome (RS) i n d i c a t e s  marked f a t t y  i n f i l -  

t r a t i o n  and by e lec t ronmicroscopy (EM) i n  mitochondria: ameboic 
d i s f i g u r a t i o n ,  v a r i a t i o n  i n  s i z e ,  ma t r i x  r a r e f a c t i o n ,  absen t  
g r anu le s .  Biochemically i n  RS, t h e  tw, mi tochondr ia l  urea  cycle  
enzymes (carbamyl phosphate synthetase(CPS), o r n i t h i n e  t r ans -  
carbamylase(0TC))are t r a n s i e n t l y  reduced t o  28 and 32% of  nor- 
mal. Whether CPS o r  OTC reduc t ion  i s  r e spons ib l e  f o r  t he  a l t e r -  
ed mi tochondr ia l  appearance  was s tud i ed  by EM of l i v e r  i n :  (A) 
h e r i t a b l e  CPS de f i c i ency  (CPS<5%); and i n :  (B) h e r i t a b l e  O X  
d e f i c i e n c y  (OTC<5%). PI-A i n d i c a t e d  p l e t h o r a  of  Golgi appara- 
t u s ;  unusual l i p o f u s c i n  bod ie s ;  l o s s  of m i c r o v i l i  i n  d i l a t e d  
b i l e  c a n a l i c u l i ;  normal d e p o s i t s  of  l i p i d  and glycogen and no 
mi tochondr ia l  changes. EM-B i n d i c a t e d  normal Golgi appa ra tu s ;  
minimal l i p i d  and p l e n t i f u l  glycogen d e p o s i t s ;  few r e s i d u a l  
bod ie s ;  autophagic  vacuoles ;  microbodies va ry ing  widely  i n  s i z e  
(some bal looning)  w i t h  f l o c c u l a r  ma t r ix  and d i s i n t e g r a t i n g  mew 
branes ;  i n  mi tochondr ia :  no enlargement; no ameboid d i s f i g u r a -  
t i o n  o r  m a t r i x  r a r e f a c t i o n ;  no granules .  I n  summary: EM-A o r  
EM-B (though showing abnorma l i t i e s )  was un l ike  EM-RS. Thus i n  
RS, CPS o r  OTC reduc t ion  i s  no t  l i k e l y  t o  cause  t h e  a l t e r e d  m i -  
t ochondr i a l  appearance;  r a t h e r  t h e  biochemical and EM changes 
may both  be t he  consequence of  a  primary mi tochondr ia l  i n j u r y .  

, 442 1 U R I N A R Y  3-METHYLHISTIDINE EXCRETION Ili NORMAL A N D  
STRESSED INFANTS. 
Gabor Huszar,  George Golenwsky, John Seashore ,  

D e ~ t s .  o f  ObIGvn. P e d i a t r i c s  and Surqerv .  Yale School of  Medi- I c i ne ,  New ~ a v e i ,  . ~ o n n e c t i c u t .  ( ~ p o n i o r i d  by Joseph Warshaw) I 
The unusual amino a c i d  3-methyl h i s t i d i n e  (3MH) i s  p r e s e n t  

only  i n  muscle ( t h e  major p ro t e in  mass in the  body) .  Ur inary  
3MH i s  an ideal  i n d i c a t o r  of p ro t e in  ca t abo l i sm  because t he  one 
mole of 3MH re l ea sed  upon breakdown of each mole of a c t i n  and 
myosin heavy chain  i s  exc re t ed  from the  body wi thout  r e u t i l i -  
z a t i o n .  We a r e  p r e sen t ly  i n v e s t i g a t i n g  t he  e f f e c t s  o f  paren- 
t e r a l  n u t r i t i o n  on the  p ro t e in  nletabol i c  s t a t e  of  neonates 
whose o r a l  n u t r i e n t  i n t a k e  f o r  va r ious  c l i n i c a l  cond i t i ons  i s  
inadequate .  In a  p r e l i ~ ~ i i n a r y  s tudy 17 3MH/creatinine r a t i o  
measurements were p e r f o n e d  on s p o t  u r ine s  i n  6 premature and 
5 term i n f a n t s .  The newborns who were hea l thy  and growing were 
found t o  have a  r a t i o  of  0.222+ 0.016 (mean and S.D. ) which 
value  i s  about  t w (  t imes h ighe r  than t h a t  of  normal a d u l t s  i n  
our  popula t ion.  The 3MHlcreatinine r a t i o  was s i g n i f i c a n t l y  
e l e v a t e d  ( range 0.270 - 0.690; mean 0.377 + 143 S.D.) i n  
i n f a n t s  who were l o s ing  weight and had low n u t r i e n t  i n t ake  
because of  p r ema tu r i t y ,  s e p s i s  o r  pos tope ra t i ve  cond i t i on .  The 
r e l a t i v e l y  high 3MHlcreatinine r a t i o  i n  normal growing i n f a n t s  
i s  c o n s i s t e n t  with the  e l eva t ed  metabol ic  r a t e  and p ro t e in  turn 
over  i n  neonates .  The r i s e  i n  t he  r a t i o s  of  s t r e s s e d  i n f a n t s  
r e f l e c t s  increased muscle p r o t e i n  ca tabol ism which i s  apparent1  

1 secondary t o  m a l n u t r i t i o n .  (Supported by HD-10235) 

ICONCENTRATION OF CHOLESTEROL I N  DIFFERENT BODY POOLS 
OF MINI-PIGS FED ATHEROGENIC AND CONTROL DIETS. 443 iMushtaq A. Khan, Alan .I. Sheppard, Robert W .  Mahley-, 

F ranc i s  L. Ea r l  and F e l i x  P. Heald, Dept. Ped. Univ. Md. Sch. ME 
Bal t imore ,  Maryland 21201; D iv i s ions  of  N u t r i t i o n  6 Toxicology, 
FDA, Washington, D.C. 20204 and NIH, Bethesda, Maryland 20014. r- Rela t i onsh ips  of d i e t a r y  c h o l e s t e r o l  t o  i t s  d i s t r i b u t i o n  and 

depos i t i on  i n  va r ious  t i s s u e s  were s tud i ed  i n  male mini-pigs fec  
i s o c a l o r i c  a  high cho le s t e ro l -h igh  f a t  (HC-HF) and c o n t r o l  (C) 
d i e t  from 30 through 55 weeks (wks) of age. Cho le s t e ro l  was meas 
ured i n  serum a t  a l t e r n a t e  wks throughout the  s tudy ;  i n  l i pop ro -  
t e i n  f r a c t i o n s ,  l i v e r ,  muscle,  and adipose  t i s s u e  a t  t he  end of 
t h e  experiment.  Although c h o l e s t e r o l  l e v e l s  were h igher  i n  a l l  
t i s s u e s  of HC-HF group,  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
from the  C group was observed only  i n  ca se  of c h o l e s t e r o l  conter  
of l i v e r ,  serum and l i p o p r o t e i n  f r a c t i o n s .  LDL and HDLc c a r r i e d  
t h e  h ighes t  amounts of c h o l e s t e r o l  i n  t he  HC-IIF group than t he  
c o n t r o l s  which had no HDLc. Cho le s t e ro l  con t en t  of VLDL and HDL 
was a l s o  s i g n i f i c a n t l y  g r e a t e r  i n  t he  HC-HF animals than t he  C 
group. A 4-fold i n c r e a s e  i n  serum c h o l e s t e r o l  was observed wi th-  
i n  5 wks a f t e r  feeding t h e  HC-HF d i e t  and a  peak was reached 
wi th in  15 wks followed by a  s i g n i f i c a n t  d e c l i n e  t o  more o r  l e s s  
cons t an t  l e v e l  a f t e r  40 wks of age d e s p i t e  a  uniform d a i l y  in tak  
of d i e t a r y  c h o l e s t e r o l .  I t  seems t h a t  t he  p ig  a f t e r  40 wks o f  a @  
acqu i r e s  some mechanism(s) t o  e i t h e r  metabol ize  d i e t a r y  choles-  
t e r o l  more e f f e c t i v e l y  o r  t h e  endogenous s y n t h e s i s  of t h i s  s t e r -  
o id  i s  decreased.  (Supported from NIH g ran t  (NS 06779-08) and 
Frank G.  B re s s l e r  Research Fund.) 

FFICACY OF ~x4cra~~1 .1  i'Rtl'AwrIo;c 0.1 FAT NID NI- 
AllSOWTIONS 114 CYSTIC FIUXO!jIS PA'i'11:IITS. .;. a, . Adeniyi-Jones, g. -, 7. I'olombo 

and H.M. Suskind,  Ch i ld r en ' s  i i o sp i t a l  t ledica l  Center ,  Uoston, 
~ a s s z d i u s e t t s  I n s t i t u t e  of  Technoloqy, Cambridge, f lass .  (Spon. 
by Harve H. Col t en ,  M.D. I 

?he eTf icacy of Viokase, Cotazvm and Pancrease  on f a t  and n l -  
t rogen abso rp t ions  were a s se s sed  I n  12 c y s t i c  f i b r o s i s  p a t i e n t s ,  
ages  8  t o  14 yea r s  i n  a  metabol ic  u n i t .  D ie t a ry  i n t a k e  was f i x e  
f o r  the  e n t i r e  s t udy  e r l o d  f o r  each p a t i e n t  !lean i n t ake  of ca 
o r i e s  was 81  Kcal/KgA, f a t  2.7 Gm/Kg/u and i r o t e i n  3 . 0  Gm/i;q/d. 
3 dosage l e v e l s  o f  eacii p r epa ra t i on  were used; Viokase 4.8 o r  12 
t a b l e t s ,  Cotazym 2.4 o r  6 capsu l e s  and Pancrease  1,2 o r  3 cap- 
s u l e s  p e r  meal pe r  metabol ic  per iod.  P a t i e n t s  were randomly a s -  
s i gned  t o  1 of 2  s tudy  groups;  Vlokase o r  Cotazyrn vcrus  Pan- 
c r ea se .  F a t  and n i t rogen  abso rp t ions  were s i q n i f i c a n t l y  in-  
c r ea sed  on each p repa ra t i on  over  the  p lacebo.  But no s i q n i f i c a n  
d i f f e r ence  i n  absorption was noted between the  3 preparations a t  
e a d i  dosage l e v e l .  l l ie r e s u l t s  of  this s tudy  l n u i c a t e  t h a t  P.ui- 
c r e a s e ,  a  pll sensitive e n t e r i c  coated  mlcrosplicrules panc rea t l n  
b r e o a r a t i o n  i s  a s  e f f e c t i v e  a s  Viokase and ~ o t a z v m .  b"t a t  s i o n i f b  

c a n t l y  lower enzyme doses .  
ilean % Absorp. + 5.L. Hatlo  To ta l  t nzy re  Llven 

L&i&EzmL L ~ p a s e  L'roteases 
ancrease  79.1 + 5.1 83.4 + 2.I j  1.0 1.0 
lokase  83.7 + 3.5 08.2 + 1.4 5.u 4. 11 

E otazym 76.3 7 7.9 86.8 + 4.2 3. 6 2.2 
lacebo b7.Y z 7 . 6  67.6 z 8 . 2  0 I1 

ancrease;  J d ~ n s o n  & Johnson. Viokase; Vlobin Con,. Cotazvm; I r rqanon, Inc .  


	444 EFFICACY OF PANCREATIN PREPARATIONS ON FAT AND NITROGEN AHSORPTIONS IN CYSTIC FIBROSIS PATIENTS

