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sui ted  in loss of ac t iv i ty .  Tile s ignif icance of t he  m e t h y l  
g roup  a t  pos i t ion  1 was ind ica t ed  b y  the  r educed  a c t i v i t y  
of t he  c o m p o u n d  c o n t a i n i n g  an  e thy l  g roup  (6). This  was 
also shown w h e n  t he  group  on the  r ing  n i t rogen  was a 
m e t h y l  (1) and  t he  m e t h y l  g roup  a t  pos i t ion  1 was re- 
p laced  b y  a h y d r o g e n  a tom,  t he  resu l t ing  c o m p o u n d  (d) 
be ing  ineffect ive.  I n  compar i son  w i th  the  t e t r a h y d r o -  
carbazole  c o m p o u n d  2, t he  cyc lopen tano  indole (9) and  
cyc lohep tano  indole  (10) exh ib i t ed  decreased ac t iv i t ies  
of 6- and  2-fold, respect ively .  The  same s t r u c t u r a l  fea tures  
for m a x i m a l  i nh ib i t i on  of ~H-NA u p t a k e  h a v e  been s h o w n  
for t he  respec t ive  c o m p o u n d  in t he  1-aminoalkyl-1 ,  3, 4, 9- 
t e t r a h y d r o t h i o p y r a n o  [3,4-bJ indole series ( t andamine ,  
E D s 0 : 0 . 3  mg/kg,  i.p.) and  1-alninoalkyl-l,3,4,9-tetra- 
h y d r o p y r a n o  [3, 4-b] indole series (1, 9 -d imethy l - l - [2 - (d i -  
m e t h y l a m i n o ) e t h y l ] - l ,  3, 4, 9 - t e t r a h y d r o p y r a n o  [3, 4-b~ in- 
dole hydrochlor ide ,  EDs0 :1 .5  mg/kg,  i.p.) a. P o t e n t  an t ag -  
on ism of r e se rp ine - induced  ptos is  has  been  d e m o n s t r a t e d  
for c o m p o u n d  2 w i t h  v a r y i n g  ac t iv i t ies  for  i t s  ana logs  s. 
In  th i s  regard,  the  p o t e n t  i nh ib i t i on  of the  NA u p t a k e  b y  
c o m p o u n d  2 and  v a r y i n g  ac t iv i t ies  of the  analogs,  could 
be t he  m e c h a n i s m  of ac t ion  of these  compounds .  

H77/77 is a dep le to r  of b r a in  ca t echo lamines  and  
uti l izes the  neu rona l  u p t a k e  m e c h a n i s m  to b r ing  a b o u t  
th is  dep le t ion  wi th  i ts ac t ion  on  N A  deple t ion  be ing  
b locked by  c o m p o u n d s  which  are k n o w n  NA u p t a k e  
i nh ib i t o r s :L  Thus ,  i nh ib i t i on  b y  c o m p o u n d s  of the  H77/  
77- induced dep le t ion  of NA and  DA gives a measu re  of 
inh ib i t ion  of n e u r o n a l  N A  or DA uptake .  The  H77/77-  
induced  deple t ion  of NA was b locked b y  c o m p o u n d  2, 
which  exh ib i t ed  a p o t e n c y  e q u i v a l e n t  to  t h a t  of DMI  
(Table  2) t hus  i n d i c a t i n g  t h a t  c o m p o u n d  2 blocks NA 

u p t a k e  cen t r a l ly  in add i t i on  to t h a t  in  the  pe r iphery .  
Ne i the r  c o m p o u n d  2 nor  DMI  n a lone affected endogenous  
NA (Table  2); endogenous  DA and  the  H77 /77 - induced  
dep le t ion  of DA were no t  af fected b y  c o m p o u n d  2 or 
DMI (not  shown) i nd i ca t i ng  a specif ici ty  in act ion.  

P o t e n t i a t i o n  of t he  5 - H T P - i n d u c e d  b e h a v i o u r a l  effects 
has  been  shown  to genera l ly  cor re la te  w i t h  the  ab i l i ty  of 
c o m p o u n d s  to i nh ib i t  t he  b r a i n  u p t a k e  of 5 -HT 3,7,1~ 
p rov ided  t h a t  t he  c o m p o u n d s  are no t  inh ib i to r s  of mono-  
amine  oxidase  or releasers of 5 -HT 7, a0. Thus ,  a c t i v i t y  in 
th i s  model  is an  ind ica t ion  of t he  ab i l i ty  of c o m p o u n d s  
to affect  5 -HT-re la ted  mechan i sms .  I caused  a dose-  
re la ted  p o t e n t i a t i o n  of the  5 - H T P  s y n d r o m e  a t  25 mg/kg,  
i .p.  ( + 3 ,  Table  1), 12.5 mg/kg,  i .p.  ( + 2 )  a n d  6.25 mg/kg,  
i .p.  ( + 1 ) .  None  of the  cyc loa lkanoindoles  e x a m i n e d  
p o t e n t i a t e d  the  5 - H T P - i n d u c e d  a c t i v i t y  to  a t  leas t  the  
level of I, a k n o w n  blocker  of 5 -HT uptakeg,  and  t h u s  
were cons idered  to be r e l a t ive ly  ineffect ive.  C o m p o u n d s  
d, 6 and  8 did  exh ib i t  a n  a c t i v i t y  of + 2 ;  c o m p o u n d  2 
showed only  a + 1 ac t iv i ty .  C o m p o u n d  2 was t h u s  s imi lar  
to DMI  since th i s  l a t t e r  d rug  did  no t  exh ib i t  apprec iab le  
ac t i v i t y  in the  p re sen t  and  p rev ious ly  r epo r t ed  2 a studies.  

The  p re sen t  s t u d y  reveals  a new series of c o m p o u n d s  
s t r u c t u r a l l y  re la ted  to t a n d a m i n e ,  i. e., t he  1-alkyl-1, 2, 3, 4- 
t e t r a h y d r o c a r b a z o l e - l - e t h a n a m i n e s ,  wh ich  i nh ib i t  the  
NA u p t a k e  mechan i sm,  t he  m o s t  p o t e n t  c o m p o u n d  (2) 
be ing  e q u i v a l e n t  to  DMI  a n d  tacking a n  apprec iab le  
ab i l i ty  to affect  5 -HT m e c h a n i s m s  t hus  be ing  a re la t ive ly  
specific N A  u p t a k e  blocker .  Clinically, c o m p o u n d  2 pos- 
sessing such  a profi le would  be expec ted  to be of p o t e n t i a l  
use in t r e a t i n g  endogenous ly  depressed  pa t i en t s ,  par t ic -  
u la r ly  those  wi th  a decreased  dr ive  lo, 11. 

Effect of mi lk  on p l a s m a  unbound-b i l i rub in  concentrat ion in h o m o z y g o u s  Gunn rat suckl ings  
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Summary. Sucking of mi lk  increased p l a s m a  u n b o u n d - b i l i r u b i n  concentration in t he  hornozygous  G u n n ' s  s t r a in  of 
j aund iced  rats .  A d m i n i s t r a t i o n  of skim mi lk  did no t  increase  unbound -b i l i r ub in ,  while  a m i x t u r e  of f a t t y  acids and  
skim milk  e leva ted  it. 

Most  b i l i rub in  is b o u n d  to a l b u m i n  in the  p lasma.  The  
a l b u m i n - b o u n d  b i l i rub in  c a n n o t  p e n e t r a t e  tissues, while  
t he  d issocia ted  bi l i rubin ,  called ' unbound - b i l i r ub i n ' ,  m a y  
do so and  t h e r e b y  in ju re  the  cells 1-3. Thus,  p l a s m a  un-  
b o u n d - b i l i r u b i n  c o n c e n t r a t i o n  is closely cor re la ted  to the  
r isk of ke rn ic te rus  4-r. In  the  p r e s en t  s tudy,  effect  of mi lk  
on  u n b o u n d - b i l i r u b i n  c o n c e n t r a t i o n  was  i nves t i ga t ed  to  
a sce r t a in  w h e t h e r  mi lk  could displace b i l i rub in  f rom 
a l b u m i n  in the  h o m o z y g o u s  G u n n ' s  s t r a in  of j a u n d i c e d  
rats .  
Materials and methods. Animals .  G u n n ' s  s t r a in  of j aun -  
diced ra t s  (j / j ;  14-day-old) were used t h r o u g h o u t  the  
s tudy.  L i t t e r m a t e s  d iagnosed  b y  yellow skin colour  as j/j 
were equal ly  a l lo t t ed  to  e x p e r i m e n t a l  and  cont ro l  groups.  
An imals  were m a i n t a i n e d  on l a b o r a t o r y  d ie t  (NMF, 
Or ien ta l  Yeas t  Co.) and  t ap  water .  
S t a r v a t i o n  exper imen t s .  E x p e r i m e n t a l  r a t s  were isola ted 
f rom the i r  mo the r s  a n d  placed in an  i n c u b a t o r  a t  30~ 
f rom 5.00 p .m,  t i l l  9.00 a.m. of the  n e x t  day  (16 h). 
Phys io logica l  sal ine so lu t ion  was adm i n i s t e r ed  oral ly  a t  
9.00 a.m. to c o m p e n s a t e  exac t ly  for loss of body  weight  
d u r i n g  t he  period.  Contro ls  were left  w i th  t he i r  mo the r s  

and  nu r sed  ad  l i b i t u m  t h r o u g h  the  same period.  Ac tua l  
sucking  of mi lk  was ver i f ied  b y  e x a m i n a t i o n  of the  shape  
and  we igh t  of s tomach .  Blood was sampled  a t  10.00 a.m. 
Milk a d m i n i s t r a t i o n  exper imen t s .  Af te r  s t a r v a t i o n  for 
16 h as descr ibed above,  e x p e r i m e n t a l  r a t s  were g iven  
ora l ly  0.8 ml  each of m o t h e r ' s  mi lk  curd  so lu t ion  (a 2 g 
we t  we igh t  of mi lk  cu rds  recovered  f rom t h e  s t o m a c h  of 
o the r  suck ing  r a t s  was  dissolved in i ml  of 0.1 M N%CO3) 
a t  9.00 a.m. and  11.00 a.m. The  cont ro ls  received phys io-  
logical sal ine ins tead  of mi lk  curd  solut ion.  Blood was 
sampled  a t  3.00 p.m. H u m a n  b r e a s t  milk,  b o v i n e  pow- 
dered  mi lk  (1 g Meiji  FM-U soft  curd  mi lk  dissolved in 
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6.6 ml of dist i l led water) ,  skim milk (1 g Snow b r a n d  
skim milk dissolved in 6.6 ml  of dist i l led water)  or a mix-  
tu re  of skim milk and  f a t t y  acids (4.3 g skim milk, 0.24 g 
stearic acid, 0.24 g pa lmi t ic  acid, and 0.24 g oleic acid 
dissolved in 33 ml  of disti l led water)  were admin is te red  
in t he  same way  as milk curds. 
Chemical  analyses.  The gel f i l t ra t ion m e t h o d  of Chunga  
and  Lardinois  was used for t he  de t e rmina t ion  of p la sma  
unbound-b i l i rub in  concen t ra t ion  8 Bovine serum a lbumin  
was  used ins tead of h u m a n  serum a lbumin  for the  elut ion 
of unbound-b i l i rub in  f rom the  column. P lasma-f ree  f a t t y  
acid concen t ra t ion  was measured  by  the  m e t h o d  of 
L a p p i n L  P l a s m a  to ta l  p ro te in  was  de t e rmined  by  the  
b iure t  m e t h o d  x~ Albumin  concen t ra t ion  was e s t ima ted  
color imetr ical ly  af ter  e lec t rophore t ic  separa t ion  of p la sma  

Table 1. Plasma unbound- and total bilirubin concentrations in 
sucking and starved homozygous Gunn rat sucklings 

Treatment No. of Unbound-bilirubin Total bilirubin 
experiments (mg/dl) (mg/dl) 

Sucking 28 0.47 J: 0.26 8.17 =5 2.41 
(control) 
Starvation 28 0.10 :j: 0.04 12.44 :h 1.56 

p < 0.01 p < 0.01 

Each value represents the mean ~: S. D. 

Table 2. Effect of milk administrations on plasma unbound- and 
total bilirubin concentrations in homozygous Gunn rat sucklings 

Treatment No. of Unbound-bilirubin Total bilirubin 
experiments (mg/dl) (mg/dl) 

Saline*** 12 0.10 :h 0.01 13.30 :t_ 1.67 
Rat milk t2 0.47 -t- 0.24** 10.50 :h 3.31 
Human milk 13 0.34 :h 0.25* 12.87 :h 2.61 
Bottled milk 10 0.60 :t: 0.26** 12.65 :j= 1.94 
Skim milk 10 0.08/:_ 0.01 12.87 :t= 2.71 
Skim milk and 
fatty acids 11 0.25 • 0.01"* 15.25 ~c 2.99** 

Each value represents the mean :h S. D. Significantly different from 
saline group, p < 0.05 (*), p < 0.01 (**). ***Among 5 littermate 
control groups there were no statistically significant differences in 
the measured values, hence, only the values of littermate controls 
for those given rat milk are shown. 

Table 3. Plasma-free fatty acid and albmnin concentrations in 
sucking and starved hoinozygous Gunn rat sucklings 

Sucking (control) Starvation 
(No. of experiments) (No. of experiments) 

622 �9 218 (36) 
371 =[: 31 (10) 

Free fatty acids (~M)* 2524 :h 1262 (36) 
Albumin (}xM) 360 _-c 37 (10) 
Molar ratio of 
free fatty acids/albumin 7.01 

�9 Molar ratio of 
bilirubin/albumin 0.39 

1.68 

0.56 

Each value represents the mean t_ S. D. *Significantly different at 
p < 0,01. 

prote in  on a cellulose ace ta te  m e m b r a n e  and s ta ined by  
Ponceau  3R. Bil irubin concen t ra t ion  was de t e rmined  ac- 
cording to  t h e  m e t h o d  of Malloy and  E v e l y n  u w i t h  a 
sl ight modif ica t ion  for t he  assay of low concen t ra t ion  of 
bi l i rubin:  in brief, an eight-fold concen t r a t ed  diazo reag- 
en t  was used. The react ion mix tu re  con ta ined  0.32 ml  
of plasma,  0.1 ml  of diazo reagen t  and  0.4 ml  of methanol .  
Optical  dens i ty  a t  540 n m  was measured  30 mill a f ter  the  
react ion s tar ted .  
Results. I t  is clear f rom table  1 t h a t  s t a rva t ion  induced  a 
marked  decrease of p la sma  unbound-b i l i rub in  concent ra-  
t ion and an increase of t o t a l  bi l i rubin (unbound-bi l i rubin  
plus a lbumin -bound  bilirubin) concent ra t ion .  Admin i s t ra -  
t ion of rat ,  h u m a n  and bo t t l ed  milk  af ter  16 h s t a rva t ion  
increased Mgnificantly unbound-b i l i rub in  concen t ra t ion  
compared  w i t h  the  saline group (table 2). The sk im milk 
admin is te red  group, however ,  showed no increase in 
unloound-bil irubin concent ra t ion .  There  was no signifi- 
can t  difference in to ta l  bi l irubin concen t ra t ion  be tween  
the  milk and  saline groups  excep t  for t h a t  group given 
a mix tu re  of skim milk and  f a t t y  acids (table 2). Ad- 
min i s t ra t ion  of a mix tu re  of sk im milk  and  f a t t y  acids 
resul ted in a s ignif icant  increase no t  only  in u n b o u nd -  
bil irubin (p < 0.01), b u t  in to ta l  bi l irubin concen t ra t ion  
(p < 0.01), when  compared  wi th  the  saline group. 
The concen t ra t ion  of p lasma-free  f a t t y  acids and a lbumin  
of the  s t a rved  and  sucking groups are shown in tab le  3. 
P lasma-free  f a t t y  acid level in the  sucking group was 
four  t imes  h igher  t h a n  t h a t  of t he  s t a rved  group. There  
was no s ignif icant  difference in a lbumin  concen t ra t ion  
be tween  them.  
Discussion. The results  in tab les  1 and 2 indicate  t h a t  
sucking of milk increases p lasma  unbound-b i l i rub in  con- 
cent ra t ion .  Table 2 also suggests  t h a t  substance(s)  in 
milk responsible  for the  e n h a n c e m e n t  of unbound-bi l i -  
rubin  concen t ra t ion  m a y  be lipid in na ture ,  since skim 
milk had  no effect  on p lasma unbound-b i l i rub in  con- 
centra t ion.  
Johnson  et  al. 1~ and Meiichair  e t  al. ~3 have  repor ted  t h a t  
admin i s t r a t ion  of a large a m o u n t  of f a t t y  acids (cot ton 
oil and olive oil) produces  the  decrease of p la sma  to t a l  
bi l irubin concen t ra t ion  in homozygous  Gunn ra ts  and  
h u m a n  newborns ,  suggest ing the  increase of p l a s ma  un-  
bound-bi l i rub in  concent ra t ion .  
In  our exper iment ,  p lasma-free  f a t t y  acid concen t ra t ion  
was  mark ed l y  higher  in sucking homozygous  Gunn  ra ts  
t h a n  s t a rved  ones (table 3), Wooley  and  H u n t e r  14 de- 
m o n s t r a t e d  in vi t ro  t h a t  a considerable  amo u n t  of bili- 
rubin  was l ibera ted  f rom albumin a t  t he  molar  ra t io  of 
o lea te /a lbumin  above 5 when  the  molar  ra t io  of bi l i rubin/  
a lbumin  was  1. Thiessen e t  al. ~5 have  shown t h a t  a t  t he  
molar  ra t io  of b i l i rub in /a lbumin  of 0.5, d i sp lacement  of 
bi l i rubin molecules  f rom the i r  b inding  sites on a lbumin  
occurs w h e n  the  molar  ra t io  of free f a t t y  ac ids /a lbumin 
exceeds 4. Though  our  da t a  showed the  molar  ra t io  of 
b i l i rub in /a lbumin  of 0.39, a l i t t le  lower t h a n  the  value  
discussed above,  the  ra t io  of free f a t t y  ac ids /a lbumin in- 
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creased up to  7.01 by  sucking (table 3). Fu r the rmore ,  the  
admin i s t r a t ion  of f a t t y  acids wi th  skim milk increased 
p l a sma  unbound-b i l i rub in  concen t ra t ion  (table 2). I t  
would appear  t h a t  the  increase of p lasma-free  f a t t y  acids 
was one of the  causes which increased p lasma  unbound-  
bi l i rubin concen t ra t ion  by  sucking in homozygous  Gunn 
ra t  sucklings. The increase of p la sma  to ta l  bi l irubin con- 
cen t ra t ion  b y  s t a rva t ion  in table  1 suggested an increased 
t ransfer  of bi l irubin f rom tissues to p lasma due to the  
decrease of unbound-b i l i rub in  concen t ra t ion  and  a sub- 
sequent  equi l ibr ium change in bi l i rubin d i s t r ibu t ion  4. 
No signif icant  change in p lasma to ta l  bi l i rubin concen- 
t ra t ion,  however ,  was observed by  milk admin i s t r a t ion  
(table 2, excep t  for the  case of a mix tu re  of skim milk and 
f a t t y  acids) in spi te  of the  increase of unbound-b i l i rub in  
concent ra t ion .  I t  seems possible, therefore,  to ascribe the  
increase of to ta l  bi l irubin concen t ra t ion  by  s t a rva t ion  in 

table  1 to a decreased ra te  of hepa t ic  clearance le. The 
reason w h y  to ta l  bi l i rubin concen t ra t ion  increased by  the  
admin i s t r a t ion  of skim milk plus f a t t y  acids remains  un-  
explained.  
S ta r insky  and Shafr i r  17, and Thiessen et  al. ~5 sugges ted  
t h a t  p lasma-free  f a t t y  acids in h u m a n  newborns  did no t  
seem to reach concen t ra t ions  effective for increase of 
unbound-b i l i rub in  concent ra t ion .  The d i sc repancy  migh t  
be caused by  the  difference of species, e.g., l ipid compo-  
sit ion of milk. Since p lasma-free  f a t t y  acid concen t ra t ion  
increases t r ans i en t ly  af ter  l ipid administrationXa; the  in- 
cons is tency  migh t  also derive f rom the  difference in inter-  
vals be tween  the  last  sucking and blood sampling.  

16 J. R. Bloomer, P. V. Barrett, F. L. Rodkey and N. I; Berlin, 
Gastroenterology 61, 479 (1971). 

17 R. Starinsky and E. Shafrir, Clin. China. Aeta 29, 311 (1970). 

Inh ib i t ion  in the rat  of  gas tr i c  ac id  s ecre t ion  and cycl ic  A M P  
a n a l o g s  a c c u m u l a t i o n  in v i tro  by ' s o m a t o s t a t i n  

~r LIPPMANN 1 

Biochemical Pharmacology Department, A yerst Research Laboratories, P. O. Box 6115, Montreal (Quebec H3C 3J l, 
Canada), 31 May 7976 

Summary. Various soma tos t a t i n  (S) analogs exhib i ted  similar degree and similar, or shorter ,  dura t ion  of inhibi t ion of 
basal  gastr ic  acid secret ion as S in the  nnanes the t i zed  ra t  and  similar, or less, inhibi t ion of the  cyclic AMP accumula t ion  
induced by  p ros t ag l and in  E 2 in the  ra t  an ter ior  p i tu i t a ry  in vitro.  W i t h  the  analogs examined,  the  gas t ro in tes t ina l  and 
p i tu i t a ry  receptors  appear  to exhib i t  general ly similar recogni t ion specifici ty wi th  the  differences wi thin  the  gast ro-  
in tes t inal  act ivi t ies  reflecting dura t ion  of avai labi l i ty  r a the r  t h a n  receptor  affinity.  

Somatos ta t in*  inhibi ts  basal  gastr ic  acid secret ion in 
the  ra t "  and pen tagas t r in - induced  gastr ic  acid secret ion 
in the  ra t  2, dog 3 and cat  4. Somatos t a t i n  decreases fast ing 
p lasma  gas t r in  levels in normal  subjec ts  and p reven t s  
gas t r in  responses  to a food s t imulus  in pa t i en t s  5. The 
e levated gas t r in  levels of pa t i en t s  wi th  pernicious anemia  
and Zoll inger-Ell ison syndrome  are decreased by  somato-  
s ta t in  ~. Soma tos t a t i n  inhibi ts  gastric acid secret ion in 
normal  subjec ts  and in pa t i en t s  wi th  Zollinger-Ellison 
syndrome  s. 

S o m a t o s t a t i n  also inhibi ts  the  release of various o ther  
hormones  and  the  accumula t ion  of cyclic AMP, which 
appears  to be a med ia to r  in the  ho rmona l  release. The 
basal*, 7 and p ros tag land in- induced  increase 6--8 in the  
cyclic A M P  accumula t ion  in the  ra t  an te r ior  p i tu i t a ry  in 
vi tro are an tagonized  by  somatos ta t in .  

The s t ruc tu re -ac t iv i ty  re la t ionships  for various soma- 
tos t a t in  analogs have  been repor ted  wi th  regard to the i r  
abilities to inhibi t  basal  gastric acid secret ion in the  ra t  ~ 
and p ros tag land in - induced  cyclic AMP in the  ra t  anter ior  
p i tu i t a ry  in vi t ro  s. The presen t  s tudies  with addi t ional  
analogs fu r the r  define these  relat ionships.  

Materials and methods. For  the  de t e rmina t ion  of the  
basal  gastric acid secretion,  male albino ra ts  (Canadian 
Breeding Labora tor ies ;  160-220 g) were chronical ly-  
implan ted  wi th  two gastr ic  cannulas  as previous ly  de- 
scribed 9. The animals  were fasted,  s tomachs  perfused,  
and the  acid in the  gastr ic  perfusa te  de t e rmined  as pre-  
viously descr ibed 2. 

* H-ala-(31y-eys-kys-Asn-Phe-Phe-Trp-kys-Ihr Phe-Thr-Ser-Oys-OH 
I 1 

The m e t h o d  employed  in the  de t e rmina t ion  of the  ac- 
cumula t ion  of cyclic A M P  in the  anter ior  p i tu i t a ry  was 
based upon t h a t  repor ted  previously  ~~ n and was carried 

out  as previously  descr ibed s. Af ter  a 60 rain incubat ion,  
the  incuba t ion  med i u m was replaced by  fresh buffer  and 
glucose, and the  somatos ta t in  analog was added ;  a f te r  a 
fur ther  2 rain incubat ion,  20 ~tl vehicle or PGEe (1 • 
10 6 M) was added  for the  incuba t ion  per iod of 4 min. 
The vehicle employed  for the  P G E  2 was 0.1 ml  e thanol ,  
0.1 ml sodium ca rbona te  (1.8 nlg/ml) and 0.8 ml  water .  
For  the  assay of the  cyclic AMP, the  cyclic A M P  was 
ex t rac ted  f rom the  tissues wi th  5% tr ichloracet ic  acid 
and measured  by  the  recep tor -b ind ing  assay a" uti l izing 
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