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ABSTRACT 
Background:  Aron ia  be r r i e s  con ta in  many  impor tan t  e ffec t s  on  po ten t i a l  
hea l th ,  wi th  p rev ious  s tud ies  sugges t ing  tha t  a ron ia  ju ice  i s  use fu l  fo r  the  
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t r ea tment  o f  hyper tens ion .   
 
Object ive :  To  examine  whe the r  a ron ia  be r r i e s  have  improvement  e ffec t s  on  
hyper tens ion  th rough  the  inh ib i t ion  o f  ang io tens in -conver t ing  enzyme (ACE)  
ac t iv i ty.  
Method:  The  normal  d ie t  con ta in ing  10% f reeze-dr ied  a ron ia  be r r i e s  was  
admin i s t e red  to  f ive  spon taneous ly  hyper tens ive  ra t s  (SHRs)  in  each  g roup  
fo r  28  days ,  wi th  the i r  body  we igh t ,  food  in take ,  and  sys to l i c  b lood  p ressure  
be ing  measured .  At  28  days  a f t e r  admin i s t ra t ion  o f  a ron ia  be r ry -con ta in ing  
d ie t s ,  the  se rum,  lungs ,  and  k idneys  were  i so la ted  and  used  fo r  measurement  
o f  ACE ac t iv i ty.  
 
Resul t s :  In  th i s  s tudy,  we  found  tha t  b lood  p ressure  in  SHRs  fed  f reeze-dr ied  
a ron ia  be r r i e s -con ta in ing  d ie t  dec reased  compared  wi th  the  b lood  p ressure  
in  SHRs  fed  normal  d ie t .  We a l so  d i scovered  tha t  the  ca ta ly t i c  ac t iv i ty  o f  
ACE was  reduced  in  the  k idney  o f  SHRs  fed  f reeze-dr ied  a ron ia  be r r i e s -
con ta in ing  d ie t  bu t  no t  in  the  lungs  o f  a ron ia  be r r i e s -admin i s te red  ra t s .   
 
Conclus ion:  Aron ia  be r r i e s  have  benef ic ia l  e ffec t s  on  the  amel io ra t ion  o f  
hyper tens ion  th rough  inh ib i t ion  o f  the  k idney  ren in -ang io tens in  sys tem.  

 
Key word:  a ron ia ,  hyper tens ion  improvement ,  k idney  ren in -ang io tens in  
sys tem,  ACE.  

 
INTRODUCTION 
Aronia  be r r i e s  have  been  used  as  the  t r ad i t iona l  med ic ine  in  Russ ia  and  
Eas te rn  European  coun t r i e s  [1 ] .  Aron ia  be r r i e s  a l so  have  many  impor tan t  
po ten t i a l  hea l th  e ffec t s ,  inc lud ing  hepa topro tec t ive ,  ca rd iopro tec t ive ,  and  
an t id iabe tes  e ffec t s  [2 ] .  Aron ia  ju ice  has  been  shown to  possess  benef ic ia l  
e ffec t s  on  hyper tens ion  [3 -5 ] .  We have  recen t ly  d i scovered  tha t  a ron ia  ju ice  
inh ib i t s  d ipep t idy l  pep t idase  IV (DPP IV)  ac t iv i ty,  which  degrades  g lucose  
insu l ino t rop ic  pep t ide  and  g lucagon- l ike  pep t ide -1  [6 ] ,  l ead ing  to  the  
benef ic ia l  e ffec t  o f  a ron ia  ju ice  on  the  improvement  o f  d iabe tes  th rough  

inh ib i t ion  o f  DPP IV and  α -g lucos idase  ac t iv i t i e s  [7 ] .  

 In  th i s  s tudy,  we  found  tha t  the  b lood  p ressure  in  SHRs  fed  f reeze -dr ied  
a ron ia  be r r i e s -con ta in ing  d ie t  was  dec reased  compared  wi th  b lood  p ressure  
in  SHRs  fed  normal  d ie t .  We a l so  d i scovered  tha t  the  ca ta ly t i c  ac t iv i ty  o f  
ang io tens in -conver t ing  enzyme (ACE)  was  reduced  in  the  k idney  o f  SHRs  
fed  a  f reeze -dr ied  a ron ia  be r r i e s -con ta in ing  d ie t .  In te res t ing ly,  inh ib i t ion  o f  
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ACE ac t iv i ty  was  no t  obse rved  in  the  lung  and  se rum of  f ed  ra t s .  These  
resu l t s  ind ica te  tha t  a ron ia  be r r i e s  have  e ffec t s  on  the  mi t iga t ion  o f  
hyper tens ion  th rough  the  k idney  ren in -ang io tens in  sys tem.  

 
MATERIALS AND METHODS 
Mater ia l s  
Aronia  be r r i e s  were  ob ta ined  f rom Hokusan  (Ki tah i rosh ima ,  Japan) ,  and  they  
were  f reeze-dr ied .  Aron ia  ju ice  was  ob ta ined  f rom Nakagak i  Consu l t ing  
Eng ineer  (Osaka ,  Japan) .  ACE was  pur i f i ed  f rom porc ine  semina l  p lasma  [8 ] .  
Br ie f ly,  500  ml  o f  porc ine  semina l  p lasma  was  cen t r i fuged  and  then  the  
superna tan t  was  co l l ec ted  and  d ia lyzed  aga ins t  20  mM Tr i s -HCl  buffe r  (pH 
8 .0 )  a t  4°C fo r  8  hours .  The  d ia lyzed  so lu t ion  was  app l i ed  to  an  UNO sphere  
Q co lumn chromatography  and  f rac t iona ted .  The  ACE ac t iv i ty  o f  each  
f rac t ion  was  measured  and  f rac t ions  con ta in ing  h igh  ACE ac t iv i ty  were  
co l l ec ted  and  d ia lyzed .  Co l lec ted  f rac t ions  were  then  app l i ed  to  the  UNO 
sphere  Q co lumn chromatography,  and  f rac t ions  wi th  h igh  ACE ac t iv i ty  were  
used  fo r  measurement  o f  the i r  p ro teo ly t i c  ac t iv i ty.  Z-Lys-Ala -Met -MCA was  
purchased  f rom Pep t ide  Ins t i tu te  (Osaka ,  Japan) .  Al l  o the r  chemica l s  were  
o f  ana ly t i ca l  g rade  and  purchased  f rom Wako  Pure  Chemica l s  (Osaka ,  Japan) .  

 
Animals  
SHRs  were  ob ta ined  f rom Japan  SLC (Tokyo ,  Japan) .  Al l  r a t s  were  housed  
under  the  SPF cond i t ion  and  a l l  o f  the  ra t s  were  bas ica l ly  f ed  wi th  normal  
d ie t  (CRF-1 ,  Or ien ta l  Yeas t ,  Inc .  Tokyo ,  Japan)  fo r  4  weeks .  Male  ra t s  a t  8  
weeks  o f  age  were  d iv ided  in to  two  g roups ,  a  g roup  fed  a  normal  d ie t  
(Cont ro l  g roup)  and  a  g roup  fed  a  normal  d ie t  con ta in ing  10% f reeze-dr ied  
a ron ia  be r r i e s  (Aron ia  g roup) .  One-hundred  g  o f  a ron ia  be r r i e s  co r responds  
to  47  kca l .  To  examine  the  improvement  e ffec t  o f  a ron ia  be r r i e s  on  
hyper tens ion ,  the  normal  d ie t  con ta in ing  10  % f reeze-dr ied  a ron ia  be r r i e s  
was  admin i s te red  to  f ive  ra t s  in  each  g roup  fo r  28  days ,  and  the i r  body  we igh t  
and  food  in take  were  a l so  measured .  At  28  days  a f t e r  admin i s t ra t ion  o f  a ron ia  
be r ry -con ta in ing  d ie t s ,  se rum,  lungs ,  and  k idneys  were  i so la ted  and  used  fo r  
l a t e r  exper iments .  

 
Blood pressure  measurement  
Sys to l i c  b lood  p ressure  was  measured  us ing  MK-2000  sphygmomanomete r  
(Muromach i  k ika i ,  Tokyo ,  Japan) .  

 
Proteo ly t ic  ac t iv i ty  o f  ACE  
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Measurement  o f  ACE ac t iv i ty  was  desc r ibed  p rev ious ly  [8 ] .  Br ie f ly,  the  
enzyme ac t iv i ty  o f  ACE was  examined  by  measur ing  the  f luoromet r i ca l  
number  (exc i t a t ion ,  380  nm;  emiss ion ,  440nm)  o f  l ibe ra t ion  o f  7 -amino-4-

methy lcoumar in  (AMC)  in  a  mix tu re  con ta in ing  10  µ l  o f  10  mM Z-Lys-Ala -

Met -MCA,  100  µ l  o f  0 .5  M Tr i s -HCl  buffe r  (pH 7 .5 ) ,  5  µ l  o f  1  M 2-

mercap toe thano l ,  20  µ l  o f  se rum,  lung  and  k idney  lysa tes ,  and  wa te r  (18  mΩ )  

in  a  to ta l  vo lume of  1  ml .  Af te r  incuba t ion  o f  the  mix tu re  a t  37°C fo r  30  min ,  
2  ml  o f  0 .2  M ace t i c  ac id  was  added  to  the  mix tu re  to  s top  the  reac t ion .  
F luorescence  in tens i ty  o f  AMC was  measured  us ing  an  F-2500  f luorescence  
spec t ropho tomete r  (Hi tach i ,  Japan) .  Enzyme assays  were  a l so  ca r r i ed  ou t  
us ing  100  µg  o f  to ta l  p ro te in  f rom each  t i s sue .  The  enzyme concen t ra t ion  
was  quan t i f i ed  us ing  f luorescence  in tens i ty  o f  AMC us ing  the  s t andard  curve  
o f  AMC concen t ra t ions  aga ins t  f luorescence  in tens i ty.  One  un i t  o f  ac t iv i ty  

was  de f ined  as  the  amount  o f  enzyme tha t  hydro lyzed  1  µmol  o f  the  subs t ra te  

pe r  min .  
 

Preparat ion  o f  aronia  water extract  and  ju ice  
Aronia  be r r i e s  were  washed  and  then  the i r  seed  and  sk in  were  removed  f rom 
a ron ia  be r r i e s .  One-hundred  g  o f  a ron ia  be r r i e s  wi thou t  seed  and  sk in  was  
homogena ted  us ing  a  mixer  and  cen t r i fuged .  The  superna tan t  was  co l l ec ted  
and  used  as  an  a ron ia  wa te r  ex t rac t .  Raw ju ice ,  on  the  o the r  hand ,  was  
ob ta ined  by  co ld  p ress ,  pe rco la ted ,  and  pas teur ized .  

 
In  v i tro  ACE inhib i tory  assay  
ACE inh ib i to ry  ac t iv i ty  was  measured  us ing  the  f luoromet r i ca l  number  
(exc i t a t ion ,  380  nm;  emiss ion ,  440nm)  o f  l ibe ra t ion  o f  AMC.  Reac t ion  

mix tu re  con ta in ing  100  µ l  o f  0 .5  M Tr i s -HCl  buffe r  (pH 7 .5 ) ,  5  µ l  o f  1  M 2-

mercap toe thano l ,  20  µ l  o f  pur i f i ed  ACE so lu t ion  (32    mUni t s ) ,  and  wa te r  

(18  mΩ )  in  a  to ta l  vo lume of  990  µ l  was  incuba ted  a t  room tempera tu re  fo r  

10  min .  Af te rwards ,  10  µ l  o f  10  mM Z-Lys-Ala -Met -MCA was  added  to  the  

mix tu re  and  incuba ted  a t  37°C fo r  30  min .  Two ml  o f  0 .2  M ace t i c  ac id  was  
then  added  to  the  mix tu re  to  s top  the  reac t ion .  F luorescence  in tens i ty  o f  
AMC was  measured  us ing  an  F-2500  f luorescence  spec t ropho tomete r  
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(Hi tach i ,  Japan) .  One  un i t  o f  ac t iv i ty  was  de f ined  as  the  amount  o f  enzyme 

tha t  hydro lyzed  1  µmol  o f  the  subs t ra te  pe r  min .  

 
Stat i s t i ca l  ana lys i s  
Data  a re  expressed  as  means  ±  S .E .  S ta t i s t i ca l  ana lyses  were  pe r fo rmed  us ing  
ana lys i s  o f  va r i ance  (one-way  ANOVA)  fo l lowed  by  an  unpa i red  S tuden t ’s  t -
t e s t .  For  compar i son  o f  mul t ip le  samples ,  the  Dunne t t  t e s t  was  used .  

 
Ethics  s ta tement  
All  an imal  exper iments  were  ca r r i ed  ou t  in  accordance  wi th  the  Na t iona l  
Ins t i tu tes  o f  Hea l th  Guide  fo r  the  Care  and  Use  o f  Labora to ry  Animals ,  and  
the  p ro toco l s  were  approved  by  the  Commi t tee  fo r  Animal  Resea rch  a t  Sa fe ty  
Resea rch  Ins t i tu te  fo r  Chemica l  Compounds  ( the  pe rmi t  number  NP013-51-
7) .  

 
RESULTS 
Body  weigh t  and  food  in take  
As  shown in  F ig .  1 ,  the  body  we igh t  was  no t  s ign i f i can t ly  a l t e red  be tween  
the  con t ro l  g roup  and  a ron ia  g roup .  Food  in take  was  a l so  no t  s ign i f i can t ly  
a l t e red  be tween  the  con t ro l  g roup  and  a ron ia  g roup  (F ig .  2A) .  As  shown in  
F ig .  2B,  a ron ia  in take  was  cons tan t  in  a ron ia  be r r i e s -admin i s te red  SHRs  fo r  
28  days .  
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Figure  1 .  D i ffe rences  in  body  we igh t  be tween  con t ro l  and  a ron ia  be r r i e s-
admin i s te red  SHRs .  Body  weigh t  was  measured  fo r  28  days ,  and  the  resu l t s  
d id  no t  r evea l  a  s ign i f i can t  d i ffe rence  be tween  the  con t ro l  and  a ron ia  g roups .  
n=5 .  

 
Figure  2 .  D i ffe rences  in  food  in take  be tween  con t ro l  and  a ron ia  be r r i e s -
admin i s te red  SHRs .  A .  Food  in take  was  measured  fo r  28  days ,  and  the  resu l t s  
d id  no t  show the  s ign i f i can t  d i ffe rence  be tween  con t ro l  and  a ron ia  g roups .  
n=5 .  B .  Aron ia  in take  was  measured  fo r  28  days .  n=5 .  
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Benef ic ia l  e f fec t  o f  aronia  berr ies  on  hypertens ion  in  SHRs  
To examine  the  reduc t ion  o f  b lood  p ressure  on  SHRs  admin i s te red  a ron ia  
be r r i e s ,  b lood  p ressure  was  measured  a t  eve ry  3  o r  4  days  fo r  28  days .  As  
shown in  F ig .  3 ,  the  b lood  p ressure  o f  SHRs  admin i s te red  a ron ia  be r r i e s  was  
lower  than  tha t  o f  SHRs  wi thou t  a ron ia  be r r i e s  f rom day  3  to  28 .  S ign i f i can t  
r educ t ion  o f  b lood  p ressure  o f  a ron ia  be r r i e s -admin i s te red  ra t s  was  obse rved  
a t  day  28 .  

 
Figure  3 .  D i ffe rences  in  b lood  p ressure  be tween  con t ro l  and  a ron ia  be r r i e s -
admin i s te red  SHRs .  SHRs  were  admin i s t e red  a  d ie t  con ta in ing  10% f reeze-
dr ied  a ron ia  be r r i e s  fo r  28  days  and  the i r  b lood  p ressure  was  measured  a t  
eve ry  3  o r  4  days  fo r  28  days .  There  were  s ign i f i can t  d i ffe rences  o f  b lood  
p ressure  be tween  the  con t ro l  and  a ron ia  be r r i e s -  admin i s te red  SHRs .  *p<0.05 ,  
**p<0.01 ,  n=5 .  

 
Inhib i tory  e f fec t  o f  aronia  berr ies  on  ACE act iv i ty  in  SHRs  
Twenty-e igh t  days  a f t e r  admin i s t ra t ion  o f  a ron ia  be r r i e s  to  SHRs ,  se rum,  
lungs ,  and  k idneys  were  ex t rac ted  f rom ra t s ,  and  the i r  ACE ac t iv i t i e s  were  
measured .  As  shown in  F ig .  4A,  se rum ACE ac t iv i t i e s  in  a ron ia  be r r i e s-
admin i s te red  SHRs  were  no t  s ign i f i can t ly  a l t e red  compared  to  those  in  SHRs  
admin i s te red  normal  d ie t .  On  the  o the r  hand ,  Lung  ACE ac t iv i t i e s  in  a ron ia  
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ber r i es -admin i s te red  SHRs  were  s ign i f i can t ly  inc reased  compared  to  those  
in  normal  d ie t -admin i s te red  SHRs  (F ig .  4B) .  However,  k idney  ACE ac t iv i t i e s  
in  a ron ia  be r r i e s -admin i s te red  SHRs  were  s ign i f i can t ly  reduced  compared  to  
those  in  normal  d ie t -admin i s te red  SHRs  (F ig .  4C) .   

 
Figure  4 .  ACE ac t iv i t i e s  in  se rum,  lungs ,  and  k idneys  o f  be r r i e s -
admin i s te red  SHRs .  Aron ia  be r r i e s  were  admin i s t e red  o ra l ly  to  r a t s .  Af te r  28  
days ,  se rum,  lungs ,  and  k idneys  were  ob ta ined  and  the i r  ACE ac t iv i t i e s  were  
measured .  A .  Se rum,  B .  Lung ,  C .  Kidney.  **p<0.01 ,  ***p<0.001 ,  n . s . :  no t  
s ign i f i can t .  n=5 .  

 
Inhib i tory  e f fec t  o f  aronia  water extract  and  ju ice  on  ACE act iv i ty   
To examine  the  inh ib i to ry  e ffec t  o f  a ron ia  wa te r  ex t rac t  and  ju ice  on  ACE 
ac t iv i ty,  ACE ac t iv i ty  was  measured  us ing  pur i f i ed  ACE f rom porc ine  
semina l  p lasma  and  a  syn the t i c  subs t ra te ,  Z-Lys-Ala -Met -MCA,  in  v i t ro .  As  
shown in  F igs .  5A and  B ,  inh ib i t ion  o f  ACE ac t iv i ty  was  obse rved  a f t e r  
r eac t ions  wi th  a ron ia  wa te r  ex t rac t  and  ju ice  in  a  dose-dependen t  manner  and  

ACE ac t iv i t i e s  in  r eac t ions  wi th  ex t rac t  and  30  µ l  o f  ju ice  were  reduced  to  

abou t  7% and  8% respec t ive ly,  o f  those  in  the  veh ic le  con t ro l .  Amounts  o f  
to ta l  an thocyan in  p resen t  in  a ron ia  ju ice  were  a l so  shown.  



Functional Foods in Health and Disease 2017; 7(4): 280-290                             Page 288 of 290 
 

 
Figure  5 .  Inh ib i to ry  e ffec t  o f  a ron ia  be r r i e s  and  ju ice  on  ACE ac t iv i ty.  A .  
Pur i f i ed  ACE was  reac ted  wi th  a ron ia  be r r i e s  wa te r  ex t rac t ,  and  ACE ac t iv i ty  
was  measured  as  desc r ibed  in  Mate r i a l s  and  methods .  

B .  Pur i f i ed  ACE was  reac ted  wi th  va r ious  amounts  o f  a ron ia  ju ice  and  
the i r  ACE ac t iv i ty  was  measured  as  desc r ibed  in  Mate r i a l s  and  methods .  
Amounts  o f  to ta l  an thocyan in  p resen t  in  a ron ia  ju ice  were  a l so  shown.  The  
method  fo r  measurement  o f  to ta l  an thocyan in  was  p rev ious ly  desc r ibed  [15] .  
**p<0.01 ,  ***p<0.001 ,  n=5 .  

 
DISCUSSION 
We d i scovered  tha t  b lood  p ressure  was  reduced  in  SHRs  tha t  had  been  
admin i s te red  a ron ia  be r r i e s .  P rev ious  s tud ies  showed  tha t  hyper tens ion  i s  
r educed  in  a ron ia  be r r i e s -admin i s te red  human  or  mice  [3 ,  4 ] .  These  p rev ious  
s tud ies  and  our  f ind ings  ind ica te  tha t  a ron ia  be r r ie s  have  the  benef ic ia l  
e ffec t  on  the  amel io ra t ion  o f  hyper tens ion .  S ince  the  body  we igh t  and  food  
in take  were  no t  d i ffe ren t  be tween  the  con t ro l  g roup  and  a ron ia  g roup ,  these  
resu l t s  suppor t  tha t  the  reduc t ion  o f  b lood  p ressure  i s  induced  by  
componen t ( s )  in  a ron ia  be r r i e s .  Fur the rmore ,  we  found  tha t  ACE ac t iv i ty  was  
reduced  in  the  k idney,  bu t  no t  the  lungs  and  se rum of  SHRs  tha t  had  been  
admin i s te red  a ron ia  be r r i e s .  We a l so  found  tha t  a ron ia  wa te r  ex t rac t  and  
a ron ia  ju ice  possessed  inh ib i to ry  ac t iv i ty  aga ins t  ACE.  Per r s son  e t  a l .  have  
repor ted  tha t  an thocyan id ins  such  as  cyan id in ,  de lph ind in ,  and  malv id in  
inh ib i t  ACE ac t iv i ty  [9 ] ,  and  Guer re ro  e t  a l  have  recen t ly  repor ted  tha t  ACE 
ac t iv i ty  i s  inh ib i t ed  by  f l avono ids  inc lud ing  lu teo l in ,  querce t in ,  and  
querce t in  3 -O-g lycos ide  [10] .  Fur the rmore ,  Hib i scus  sabdar i ffa ,  
an thocyan ins ,  and  f l avono ids  such  as  cyan id in  and  querce t in  3 -O-g lycos ide  
possess  ACE inh ib i to ry  ac t iv i ty  [11] .  Anthocyan ins  and  f l avono ids ,  
inc lud ing  cyan id in ,  cyan id in  3 -O-g lycos ide ,  and  querce t in  3 -O-g lycos ide  a re  
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presen t  in  a ron ia  be r r i e s  [12] .  Our  f ind ings  and  p rev ious  s tud ies  ind ica te  
tha t  ACE ac t iv i ty  i s  inh ib i t ed  by  cyan id in ,  cyan id in  3 -O-g lycos ide ,  and  
querce t in  3 -O-g lycos ide  p resen t  in  a ron ia  be r r i e s .  The  p resence  o f  r en in ,  
ang io tens inogen ,  ACE,  and  ang io tens in  I I  type  1  recep to rs  wi th in  rena l  
t i s sues  s t imula tes  the  loca l  r en in -ang io tens in  sys tem and  ang io tens in  I I  
loca l ly  genera ted  by  rena l  ACE i s  a  mas te r  r egu la to r  o f  the  nephron  sod ium 
t ranspor t  and  p lays  a  key  ro le  in  exper imenta l  hyper tens ion  [13] .  S ince  
componen t s  f rom a ron ia  be r r i e s  inh ib i t  r ena l  ACE ac t iv i ty,  i t  i s  though t  tha t  
the  benef ic ia l  e ffec t  o f  a ron ia  be r r i e s  on  hyper tens ion  i s  caused  by  the  
inh ib i t ion  o f  the  loca l  r en in -ang io tens in  sys tem in  the  SHR k idney.  However,  
a  p rev ious  human  s tudy  revea led  tha t  r educ t ion  o f  ACE ac t iv i ty  was  obse rved  
in  p lasma  f rom pa t i en t s  tha t  had  been  admin i s te red  a ron ia  melanocarpa  E l l io t  
ex t rac t  [14] .  These  s tud ies  sugges t  a ron ia  be r r i e s  may  possess  d i ffe ren t  
mechan i sms  be tween  human  be ings  and  ra t  in  t e rms  o f  the  inh ib i to ry  e ffec t  
aga ins t  ACE.  Fur the rmore ,  the  fac t s  tha t  a ron ia  be r r i e s  inc rease  ACE ac t iv i ty  
in  the  lung  o f  SHRs ,  tha t  an thocyan ins  and /o r  f l avono ids  p resen t  in  a ron ia  
be r r i e s  inh ib i t  ACE ac t iv i ty  in  the  k idney,  and  tha t  the  reduc t ion  o f  ACE 
ac t iv i ty  in  the  loca l  r en in -ang io tens in  sys tem con t r ibu tes  to  r educ t ion  o f  
hyper tens ion  which  the reby  g ives  r i se  to  the  poss ib i l i ty  tha t  a ron ia  be r r i e s  
become a  use fu l  d rug  fo r  p reven t ion  o f  hypo tens ion .   

 
CONCLUSIONS 
In  conc lus ion ,  a ron ia  be r r i e s  inh ib i t  ACE ac t iv i ty  in  the  k idney  and  reduc t ion  
o f  ACE ac t iv i ty  in  the  loca l  r en in -ang io tens in  sys tem.  Aron ia  be r r i e s  may  
become a  use fu l  d rug  fo r  the  p reven t ion  o f  hypo tens ion .  

 
Lis t  o f  Abbrev ia t ion:  ACE,  ang io tens in-conver t ing  enzyme;  SHR,  
spon taneous ly  hyper tens ive  ra t ;  AMC,  7-amino-4-methy lcoumar in .  
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