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Is the renal vasodilatation induced by/3-adrenoceptor stimulants in the do~ mediated 
through dopamine receptor? 
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Summary. In  ch lora lose-anaes the t ized  dogs the  renal  vasod i la to r  effect  of isoprenal ine  is depressed  by  blockade of 
e i ther  dopam ine  or /~-adrenoceptors  b u t  t he  rena l  vasod i la to r  ef fect  of d o p a m i n e  is depressed  only  b y  b lockade  of dopa-  
mine  receptors .  This  suggests  t h a t  the  vasod i l a t a t ion  induced  by  f l -s t imulants  w i th in  t he  canine  k idney  is due in p a r t  
to  ac t iva t ion  of dopamine  receptors .  

The  renal  vascular  bed  of t he  dog con ta ins  a popu la t ion  
of d i la tor  receptors  for dopamine  (DA) which  a r e  d i s t inc t  
f rom ~-adrenoceptors4,K In  addi t ion ,  # -adrenocep to r  
s t imu lan t s  such  as i soprenal ine  cause an  increased  renM 
blood flow in t he  dog, a l t hough  th i s  is less ma rked  t h a n  
t h a t  p roduced  b y  DA 4, ~, 7 In  v iew of t he  p u t a t i v e  s t ruc-  
turM s imi la r i ty  of t he  ~-adrenocep tor  and  the  DA- 
receptor ,  i t  is possible  t h a t  ~ -adrenocep tor  s t imu lan t s  
m i g h t  ac t iva te  DA-recep tors .  W e  p r e sen t  here  some 
evidence  t h a t  such  ac t iva t ion  pa r t i c ipa tes  in t he  d i la tor  
effect  of i soprenal ine  wi th in  t h e  dog k idney .  
Materials and mehods. W e  anaes the t i zed  adu l t  mongre l  
dogs of e i ther  sex, weighing 8-20 kg, w i t h  e-chloralose 

(70 mg/kg  i.v.) following t h i o p e n t o n e  induct ion .  In  10 
animals  t he  lef t  renal  a r t e ry  was  exposed  t h ro u g h  a re t ro-  
per i tonea l  f lank incision and  in a fu r the r  6 animals  t he  
lef t  f emora l  a r t e ry  was  exposed  in t h e  groin. Mean blood 
flow t h r o u g h  e i ther  renal  or femora l  bed  was mon i to red  
using a cuf f - type  e lec t romagne t i c  f low probe  and  a 
Devices flow meter ,  and  d isp layed  toge the r  w i t h  aort ic  
blood pressure  and  h e a r t  r a te  on a Grass 7B polygraph .  
In t r a - a r t e r i a l  in jec t ions  of drugs  were m a d e  in to  t he  
ao r t a  and  flow changes  were  assessed in t e rms  of ml  min  -1 
pe r  kg  b .wt .  The  m e a n  sys temic  b lood  pressure  of all dogs 
used was 106 m m H g  4- 3.7 m m  (SEM). The m e a n  res t ing  
flow recorded  f rom the  left  renal  a r t e ry  was 15.56 4- 3.35 

Table 1. The effect of propranolol (0.1 mg/kg i.v.) and ergomctrine (0.5 mg i.a.) on the responses of femoral blood flow to isoprenaline and 
acetylcholine in anaesthetized dogs 

Agonist Dose Increase in femoral blood flow 
(ml min -1 kg-1), n = 6 
Control Propranolol 

(0.1 mg/kg) 

Increase in femoral blood flow 
(ml rain -1 kg-1), n ~ 3 
Control Ergometrine 

(0.5 rag) 

Isoprenaline 0.05 vg 1.49 4- 0.40 0.24 4- 0.10~ 1.19 4- 0.29 1.51 4- 0~16 
Isoprenaline 0.5 [xg 3.04 4- 0.57 0.53 4- 0.12 �9 4.37 4- 1.51 5.61 4- 0.80 
Acetyleholine 0.1 ~g 2.38 4- 0.55 1.65 4- 0.30 2.90 4- 0.75 3.40 4- 0.71 
Acetyleholine 0.5 [xg 3.82 4- 0.94 2.99 4- 0.66 4.7 4- 0.98 4.58 q- 0.45 

~p < 0.001 (single tailed paired t-test) Figures presented are mean 4- 1 SEM. After reproducible responses to both agonists had been obtained, 
propranolol was administered and further responses to the agonists obtained. In 3 dogs time was then allowed for the effect of propanolol to 
wear off and for responses to isoprenaiine to return to control values (4- 10%), following which the effeet of ergometrine on responses to both 
agonists was determined. Neither propranolol nor ergometrine produced any appreciable change (less than 10%) in resting femoral blood flow. 

Table 2. The effect of propranolol (0.1 mg/kg i.v.) and ergometrine (0.5 mg i.a.) on the responses of renal blood flow to dopamine, isoprenaline 
and acetyleholine in anaesthetized dogs 

Agonist Dose Increase in left renal blood 
flow (ml rain -1 kg-1), n = 10 
Control Propranolol 

(0.1 mg]kg) 

Increase in left renal blood 
flow (ml rain -1 kg-1), n = 10 
Control Ergometrine 

(0.5 rag) 

Dopamine 5 [xg 2.04 • 0.67 1.88 4- 0.50 1.70 4- 0.46 1.35 4- 0.48 b 
Dopamine 20~tg 2.39 4- 0.58 2.24 4- 0.58 2.25 4- 0.57 1.15 4-0.25 a 
Isoprenaline 0.05 p~g 1.36 4- 0.40 0.79 • 0.45, 1.37 4- 0.65 0.69 -k 0.25 d 
Isoprenaline 0.5 ~g 2.20 i 0.74 0.73 4- 0.31o 1.57 A: 0.45 1.08 4- 0.46 a 
Aeetyleholine 0.1 ~zg 1.73 4- 0.52 1.64 4- 0.34 2.04 4- 0.70 1.81 4- 0.51 
Aeetylcholine 0.5 ~zg 3.56 4- 0.94 3.16 ~ 0.80 3.63 4- 1.21 3.85 4- 1.19 

�9 p < 0.02,bp < 0.01, ~ < 0.002,ap < 0.001 (single tailed paired t-test). 
Figures preseuted are mean 4- 1 SEM. Reproducible responses to dopamiue, isoprenaline and acetylcholine were first obtained. In 5 of the 10 
dogs propranolol was then administered and further agonist responses were obtained. Sufficient time was then allowed for all responses to 
return to their control values ( i  10%), following which ergometrine was administered and another series of agonist responses obtained. In 
the other 5 dogs used the order of administration of propranolol and ergometrine was reserved. Neither antagonist produced any appreciable 
change (less than 10%) in resting renal blood flow. 
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ml min -1 kg -1 (n = 10) and t h a t  f rom the  lef t  femoral  
a r t e ry  was 6.55 • 1.15 ml  min  -~ kg -1 (n = 6). No dete-  
r iora t ion  in f low was seen over  the  2-4-h-per iods of the  
exper iments .  
Results and discussion. In  several  p re l iminary  experi-  
ments ,  dose-response curves  were compiled for the  di la tor  
effects of in t ra -a r te r ia l  inject ions of DA, isoprenaline 
(ISO) and acetylchol ine  (ACh) on renal  flow and for ISO 
and ACh on femoral  flow. B o t h  ISO and ACh produced 
increases of renal  and femoral  blood flows, toge ther  wi th  
falls in systemic blood pressure. DA increased renal  blood 
flow and caused a s l ight  fall in sys temic  blood pressure. 
In  the  femoral  bed the  ne t  effect  of D A  was vasoconstr ic-  
t ion,  due to ac t iva t ion  of e -adrenoceptors  mark ing  the  
weak  di la tor  effect of DA-recep to r  ac t iva t ion  8. For  each 
agonis t  2 doses were chosen f rom the  concent ra t ion  range 
corresponding to the  s teepest  por t ion  of the  dose-response 
curve.  The  doses chosen were:  ISO 0.05 and 0.5 ~xg, D A  5 
and 20 ~g, ACh 0.1 and 0.5 ~zg. 
Propranolo l  is regarded  as a select ive an tagonis t  a t  
f l -adrenoceptors 9, while e rgometr ine  has been demon-  
s t ra ted  recent ly  to behave  as a select ive an tagonis t  a t  
canine vascular  DA-receptors  5,8. I n  the  present  experi-  
ments  propranolol  (0.1 mg /kg  i.v.) p rofoundly  reduced 
femoral  di la tor  responses to ISO,  bu t  did no t  affect  renal  
responses to DA. Ergomet r ine ,  in the  dose prev ious ly  
repor ted  to be effect ive in blocking DA receptors  
(0.5 mg  i.a.) 5, 8, reduced renal  d i la tor  responses to D A  bu t  
did no t  affect  femoral  responses to ISO.  Nei ther  antago-  
nis t  reduced e i ther  femoral  or  renal  d i la tor  responses to 
ACh (tables 1 and 2). These results indica ted  lack of non- 
specific depressant  a c t i v i t y  of propranolo l  and ergo- 
met r ine  on vascular  r eac t i v i t y  and conf i rmed the  absence 

of cross-antagonism of propranolol  on DA-receptors  or of 
e rgometr ine  on fi-adrenoceptors.  In  addit ion,  the  absence 
of any  effect  of propranolol  on renal  DA responses indi-  
ca ted  t h a t  over  the  dose range used DA did no t  ac t iva te  
renal  fl-adrenoceptors.  Lack of  appreciable  f l-adren0ceptor 
s t imulan t  a c t i v i t y  has been repor ted  previous ly  for DA 
in the  canine vascular  sys tem s' ~,10. 
B y  contrast ,  bo th  propranolol  and ergometr ine  caused 
reduct ion  of renal  d i la tor  responses to ISO (table 2). In  
v iew of the i r  lack of cross-antagonism, this resul t  sug- 
gests t h a t  the  di la tor  effect of ISO in the  canine k idney  
is media ted  pa r t ly  th rough  ac t iva t ion  of DA-receptors .  
Such non-specif ic i ty  of act ion mus t  therefore  be con- 
sidered when assessing the  role of f l-adrenoceptors in renal  
function.  
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Summary. The in tens i ty  of the  hype r the rmic  response in rats  p romoted  by  subplan ta r  in ject ion of 1 mg of carrageenin 
is d i rec t ly  re la ted to  the  i r r i tan t  proper t ies  of the  t y p e  of carrageenin.  The  overal l  pyre t ic  response is more d ramat ic  
in female  rats  t han  in male  rats.  Subt le  changes in the  t ime-course  hype r the rmic  profiles are seen af ter  ho rmona l  
modifications.  

Since the  in t roduc t ion  by  Win te r  e t  a l )  of the  use of 
carrageenin as an exper imenta l  i n f l ammato ry  agent,  
m u c h  research has been devo ted  to the  character is t ics  
and mechanisms under ly ing  the  acute  i n f l a m m a t o r y  
insul t  and tes t ing pharmacologic  agents  which ac t  to  
p reven t  the  typ ica l  phlogist ic  react ion p romoted  b y  car- 
rageenin.  Wel l -def ined studies on the  biological  proper-  
t ies of carrageenin  m a y  be  found in a rev iew b y  DiRosa  3. 
I n  a recent  s tudy,  Sobanski  et  al.* repor ted  t h a t  sub- 
p lan ta r  inject ions  of carrageenin in the  ra t  produced not  
only  the  expec ted  local phlogist ic  insul t  bu t  also p romoted  
a d ramat ic  hype r the rmic  response which was moni to red  
by  recta l  t empera ture .  Our ini t ial  s t udy  was designed to 
de te rmine  a possible correlat ion be tween  the  phlogist ic  
eff icacy of var ious  types  of carrageenin  as repor ted  by  
Moore and Tro t t i e r  5 and the  hype r the rmic  profile. 
A remarkab le  difference was noted in the  hype r the rmic  
response be tween  male  and female rats.  H o r m o n a l  modu-  
lat ion of this response is r epor ted  here. 
Materials and methods. Male Sprague-Dawiey  and female 
Wis ta r  rats,  150-185 g, groups of 10 each, were used in 

these studies in an env i ronmen t  ma in ta ined  a t  25 • 1 ~ 
ambien t  t empera ture .  Rec ta l  t empera tu re  was deter-  
mined  using a Yel low Springs I n s t r u m e n t  Company  
thermis tor .  Carrageenin samples were suppl ied by  Marine 
Colloids, Rockland,  Maine. Carrageenin suspensions (1%) 
were prepared  in 0.9% saline and 0.1 ml  vo lumes  were 
in jec ted  s.c. in the  p lan ta r  surface of the  lef t  h ind paw. 
Control  groups received 0.1 ml  inject ions  of 0.9% saline. 
H o r m o n a l  t r e a tmen t s  consis ted of: in ject ions  of tes to-  
s terone propiona te  2.5 mg per  day  s.c. • 2 days ;  es t radiol  
va le ra te  2.5 mg  s.c. • 2 inject ions on a l te rna te  days ;  and 
tests  accomplished in ovar iec tomized  groups of rats.  
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