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f lavonoids  s tudied showed no detec table  var ia t ions ,  
whe ther  or  no t  t h e y  were in the  presence of serum 
proteins.  

The  degree of b inding (v) was defined by  the  equa t ion  : 

S~ ]~int. - -  ]~ext. 1 
V ~ S~ -- Ein t. 

Sp: The  q u a n t i t y  of pro te in-bound f lavonoid.  This quan-  
t i t y  is propor t iona l  to the  difference in the  ex t inc t ion  of 
the  solut ion inside (Eint.) and outside (Eext.) of the  dialysis 
sack. ST : The to ta l  q u a n t i t y  of the  f lavonoid.  This  quan-  
t i t y  is p ropor t iona l  to E i n t . .  

Results. Figure  2 shows the  percentage  of prote in-  
bound  molecules in propor t ion  to concentra t ion.  Wi th in  
the  range of the  concent ra t ions  s tudied (0.1 to 0,5 mg/ml) ,  

Percent of binding (•  standard deviations) of rutin and its hydro- 
xyethyl derivatives to serum proteins at concentrations of 0.1 mg/ml 

Subs tances  tes ted  Degree of binding (% 4- 
SD) at a concentration 
of 0.1 mg/ml 

No. of exper iments  

Ru t in  70.9 -t- 1.4 II 
Mono-7-HR 52.5 q- 2.7 11 
Di-7,4"-HR 21.6 4- 2,7 9 
Tri-7,3",4"-HR 11.6 4- 1.9 10 
Tetra-5,7,3',4"-HR 5.4 4- 3.7 11 

All binding percentages are significant against a null linkage. In 
the paired-test, p, in all cases is less than 0.005, except for tetra- 
5,7;3"4'-HR: p < 0.05. 

i t  was found t h a t  several  0 - f i -hydroxye thy l  der iva t ives  
of ru t in  (mono-7-HR and t r i -7 ,3 ' , 4 ' -HR)  undergo a 
reduced binding percentage  as the  concent ra t ion  increases. 

The Table  shows the  percentage  of pro te in-bound 
molecules for a concent ra t ion  of 0.1 m g / m l  of the  var ious  
f lavonoids Studied. We  observe tha t  in the  case of non- 
subs t i tu ted  ru t in  the  binding percentage  is v e r y  high - 
70.9%. As subst i tu t ions  increase, the  percentage  pro-  
gressively diminishes,  down to 5.4% in the  case of com- 
plete subs t i tu t ion  of all phenol  groups - te t ra-5,  7, 3", 4'- 
HIR. 

When  the pro te in- ru t in  complex  or the  protein-0-/% 
hydroxye thy l - ru t in  complex  is dialyzed against  the  0.1 
M t r i -phospha te  buffer  a t  p H  7.4, t he  bond is des t royed 
and the  f lavonoid is q u a n t i t a t i v e l y  recovered.  

Discussion. As we see in the  Table,  the  binding per-  
centage diminishes progressively wi th  the  subs t i tu t ion  of 
phenolic OH groups by  h y d r o x y e t h y l  groups. The  
m i n i m u m  binding is obta ined wi th  the  comple te ly  sub- 
s t i tu ted  der iva t ive  - t e t r a - 5 , 7 , 3 ' , 4 ' - H R  - 5.4% at  a 
concent ra t ion  of 0.1 rag/rot. The  binding of ru t in  to 
serum proteins is therefore obviously  due to the  phenolic 
groups, whereas  the  O i l  groups of the  sugars and the  
ketone group of the  heterocycl ic  nucleus p lay  a ve ry  small  
role in the  b inding process. 

The or thodiphenol  grouping a t  3', 4 '  p lays  an i m p o r t a n t  
role in the  serum prote in  bond. The  subs t i tu t ion  a t  4', 
which reduces the or thodiphenol  group to a monophenol ,  
produces a great  reduct ion  in the  binding percentage - 
f rom 52.5% for the  m o n o - 7 - H R  to 21.6% for the  di-7,4 ' -  
H R .  The percentage diminishes only by  10% when the  
phenolic  OH is also subs t i tu ted  in posi t ion 3', as in the  
case of t r i - 7 ,3 ' , 4 ' -HR.  The var ious  bondings are com- 
ple te ly  reversible.  

D e p r e s s o r  Effect of  Synthe t i c  Pept ides  Re la ted  to A C T H  on  B l o o d  P r e s s u r e  in Rats  

M. NAKAMURA, S. MATSUDA, M. U]~DA and A. TANAKA 

Shionogi Research Laboratory, Shionogi d~ Co., Ltd., Fukushima-ku, Osaka 553 (Japan), 79 September 7975. 

Summary. The depressor effects of na tu ra l  and synthe t ic  A C T H  pept ides  were demons t ra ted  in the  rat.  This  is an 
ext ra-adrenal  act ion of A C T H  and is no t  re la ted to the  adrenal -s t imula t ing  or melanocyte -s t imula t ing  ac t iv i ty  of 
the  peptide.  

The  depressor effects of na tu ra l  A C T H  and an analog, 
[Glyl]-ACTH(1-18)NH~, have  been demons t ra ted  in 
rabbi ts  and cats 1. The  present  s tudy  offers fur ther  
evidence t h a t  the  depressor effect is an ex t ra -adrena l  
act ion of ACTFI and is not  d i rec t ly  re la ted to the  adrenal-  
s t imula t ing  or melanocyte -s t imula t ing  ac t iv i ty  of the  
peptide.  

Pept ides  were dissolved in 0.005 N HC1-0.9% NaC1 
solut ion and adminis tered  into the  tai l  vein of u re thane  
(1.2 g/kg body  wt,  s .c.)-anesthetized male Wis ta r  rats  
weighing 140-160 g a t  a vo lume  of 0.1 ml  per  100 g 
body  wt.  The  systolic blood pressure was measured by  
the  tai l-cuff  me thod  ~ using a Phys iograph  Desk Model 
D M P  4B wi th  p rog rammed  E lec t ro -Sphygmomano-  
mete r  PE-300 (Narco Bio-Sys tem Inc.,  Houston,  Texas).  
The  carot id  blood pressure was measured  direct ly  by  
connect ing a polye thylene  tube  (PE 50) inser ted into the  
a r te ry  wi th  an electric manomete r  (MP-r Nihon 
Khoden  Kogyo,  Tokyo).  

Admin is t ra t ion  of porcine A C T H  (0.5 mg/kg) into the  
adrenalec tomized ra t  decreased the  blood pressure by 

40-50 m m  Hg  wi th  a 2-3 rain lag and the  reduced pressure 
was main ta ined  for more t h a n  6 rain. [Aibl]-ACTH(1- 
18)NH2(I) 3 at  doses of 0.125, 0.25 and 0.50 mg/kg  
produced immedia te  decreases of 40-50 m m  Hg in the  
ta i l  b lood pressure of adrenalec tomized rats  and the  re- 
duced pressures were main ta ined  for 1, 2 and more t h a n  
5 rain, respect ively.  

In  in tac t  male rat,  a typica l  response to I is shown in 
the  Figure.  The  depressor responses wi th  1 mg/kg  of I 
were 55 m m  I l g  in the  tai l  (bot tom section of the  Figure) 
and 40 m m  Hg  in the  carot id  a r te ry  (top section). 
Admin i s t r a t ion  of control  vehicle,  EAibl]-ACTH(1- 
10)OH(2 mg/kg),  and ACTH( l l -18 )NH~(2  mg/kg) into 
the  in tac t  rats  showed no effect on ei ther  the  blood pressure 
or the pulsat ion in the  tail.  Syn the t ic  u-MSH and human  
/ / -MSH at  a dose o f  0.25 mg/kg  had no effect on in tac t  

1 M. UEDA, S. MATSUDA, IV[. KAWAKAMI and  H. TAKEDA, Jap.  J.  
Pha rmae .  20, 585 (1970). 

2 R. D. BUNAG and  E.  RILEY, J .  appl.  Physiol .  35, 621 (1974). 
3 Aib: c~-arninoisobutyric acid. 
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Effect of [Aibl]-ACTHtl-18)NH2 ~ on arterial pressure in rat. 

rats. [fl-Ala 1, D-Phe  7, Orn~51-ACTH(1-18)NH~(II ) at  a 
dose of 0.25 mg/kg  decreased the  tai l  blood pressure by  
40-50 m m  Hg  in in tac t  rats  and its po tency  was a lmost  
equal  to t h a t  of I. On the  whole, I, I I ,  and synthet ic  
porcine A C T H  seemed to have  a similar  depressor 
potency.  

Previous  exper iment  in this  l abora tory  have  shown 
t h a t  the  re la t ive  M S H  potencies against  h u m a n  fl-MSH 
in v ivo  of I, I I  and synthe t ic  porcine A C T H  were 1, 100 
and 0.2 on weight  basis respect ive ly  4, 5 and thei r  A C T H  
potencies  were 480, 6 and 180 uni ts /mg,  respect ive ly  6,7. 
These results suggest t h a t  the  depressor ac t iv i ty  of A C T H  

pept ides m a y  no t  be correlated wi th  thei r  melanocyte-  
s t imulat ing and adrenal -s t imula t ing  act ivi ty .  

Since the  depressor  response to A C T H  seemed to v a r y  
f rom species to species ~, fur ther  studies regarding this 
are now in progress. 

4 M. NAKAMURA, A.  TANAKA, M. HIRATA a n d  S. INOUE, E n d o c r .  

jap. 79, 383 (1972). 
5 M. NAHAMURA and A. TAI~AKA, Endocr. jap. 19, 395 (1972). 
6 A. TANAKA, Endoer. jap. 18, 155 (197i). 

M. NAKAMU~A, J. Bioehem. 71, 1029 (1972). 

The Accumulation Pattern of Ingested Gossypol  in Selected Organs of the Rat 
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Summary. Bound gossypol levels in the  spleen and kidney of rats  ingest ing d ie ta ry  gossypol (0.98%) var ied  direct ly  
wi th  the  feeding intervals  of 6, 14, 28 and 35 days. Free  gossypol level iri the  kidney,  spleen and lungs increased for 
14 days and then  tended  to decrease as the  feeding period was extended.  

Die ta ry  gossypol accumulates  in var ious  organ tissues 
of swine 1. Studies have  shown t h a t  the  gossypol con- 
centra t ion in swine tissue is d i rec t ly  re la ted to the  level 
of free gossypol consumed and to the  dura t ion  of the  
feeding period, up to 28 days ~ The adminis t ra t ion  of a 
single dose of 14C-labeled gossypol to rats  resulted in an 
ini t ial  h igh concent ra t ion  of 1~C in those organs most  
l ikely invo lved  in the  e l iminat ion of gossypol 8. However ,  
~C-rad ioac t iv i ty  in the  spleen, lungs, and kidneys was 
undetec ted  by  13 days post- inject ion.  The  l iver  re ta ined 
a high radioact iv i ty .  The  relat ionship of the  dura t ion  of 
the  gossypot feeding period to gossypol accumula t ion  in 
organ tissues of the  ra t  have  no t  been reported.  This in- 
ves t igat ion was designed to de termine  the  dis t r ibut ion of 
gossypol and its pa t t e rn  of accumula t ion  i n  selected 
organs of rats  ingest ing gossypol for feeding periods of 
va ry ing  durat ion.  

Methods. Male rats (56 days of age) of the  H o l t z m a n  
strain were housed indiv idual ly  in metabol i sm cages under  
uniform condit ions of l ight  (10 h light,  14 h dark) and 
t empera tu re  (68-72 F). Animals  were r andomly  divided 
into 2 diet  groups. The  composi t ions of the  control  and 
exper imenta l  diets are shown in Table  I. The  animals  in 
each diet  group were atso r andomly  subdivided into 4 
groups of 9 animals,  each subgroup corresponding to 
feeding intervals  of 6, 14, 28, and 35 days. The  liver, 
kidneys,  spleen, and lungs were collected at  the  end of 

1 F. H. SMITH, Am. Oil Chem. Soc. d2, 145 (1965). 
2 ~VI. 1D. SHARMA, F. H. SMITH and A. J. CLAWSON, J. Nutr. 88, 434 

(1966). 
3 M. B. ABou-DoNIA, C. M. LYMAH and J. W. DIECKERT, Lipids 5, 

938 (1969). 


