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Effect of Adenosine Analogues on the Renal Function and Renin Release

Yun Sik Song, Byung Soo Choi, Suhn Hee Kim and Kyung Woo Cho

Department of Physiology, Jeonbug National University Medical School
2-20 Keum-Am-Dong-San Jeonju 560-180, Korea

The regulations of renal function and renin release are influenced by neural, humoral and physical
factors. During the last decade, considerable progress has been made in the identification and
characterization of these extrinsic renal control systems. Mechanisms intrinsic to the kidney are also
important for renal function. These include the autoregulation of blood flow, and the local control of
renin secretion. Fundamental questions regarding the mechanism of these intrinsic controls remain
unanswered.

Recently, endogenous renal adenosine has been claimed to influence the tubuloglomerular feedback
control and renin release. Two subclasses of adenosine receptors A; and A,, have been described. The
present experiment was carried out to evaluate the effects of Ng-cyclohexyladenosine (CHA, A,
selective) and 5’-N-ethylcarbox-amide adenosine (NECA, A, selective) on the renal function and renin
release in the unanesthetized rabbit. Intra-renal arterial infusion of NECA (0.3~10.0 n mole/min/
rabbit) or CHA (0.03~1.0 n mole/min/rabbit) caused a- prompt and dose-dependent decrease in
urine volume, glomerular filtration rate (GFR), renal plasma flow (RPF), filtration fraction (FF),
electrolyte excretion and free water clearance (CH,O), the effect being much more profound with
CHA than with NECA.

The NECA infusion resulted in a profound decrease of systemic blood pressure, but the CHA
infusion did not. Both NECA and CHA infusions caused a prompt and dose-dependent decrease in
renin secretion rate, again the effect being greater with CHA than with NECA.

These results suggest that both A, and A, adenosine receptors may be involved in the intrinsic
control of renal function and renin release, and that the A| receptors plays a more important role than

the A, receptor in the regulation of renal fnction.
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Fig. 1. Effect of intra-renal arterial infusion of NECA and GHA on the urine flow (UV) in unanesthetized rabbits.
Black dots represent the experimental kidne, and white dots represent the control kidney. CI and CII are two
10 minute control periods; EI-EIII, three 10 minute drug infusion periods; EIV-EIX, six postinfusion periods

each lasting 10 minutes. *, ** Significantly different from the value of control period at p<0.05 and p<0.
01, respcetively.
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Fig. 2. Effect of intra-renal arterial infusion of NECA and CHA on the glomerular filtration rate (GFR) in
unanesthetized rabbits. Other legends are the same as in Figure 1.
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Fig. 3. Effect of intra-renal arterial infusion of NECA and CHA on the renal blood flow (RPF) in unanesthetized
rabbits. Other legends are the same as in Figure 1.
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unanestnetized rabbits. Other legends are the same as in Figure 1. J
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Fig. 5.

Fig. 6.

Dose-response curves of intra-
renal infusion of NECA and
CHA in urine flow and renal
hemodynamics. UV, Urine
volume; GFR, glomerular fil-
rate; RPF,
plasma flow; FF, filtration

tration renal
fraction. *, **, Significantly

different from NECA at p<0.
05 and p<0.01, respetively.

Dose-response curves of intra-
renal infusions of NECA and
CHA in urinary excretions of
electrolytes and free water
clearance. UNaV and UKV
are the amount of sodium and
potassium excretion. FENa,
Fractional excretion of
sodium, CH,O, free water
clearance. *, **, Significantly
different from NECA at p<0
05 and p<0.01, respetively.
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o AL Fol7HE A Fol ol vlel HAch,
CHA Fof 104 aljo]l A3 24§ ¥l o]2igt
Ao AL Fof Al A Thell whet o] o] 4] 7
sd4E doln) ghgten] FolgAF B Aoz
3] 55 it} FE Nax Foi7|7b5et @A 2H4s
39 owd 10 nmole/min F-o X| F-o] 10& ue} 20

o

2 ulo] Aolgle 2AT YEYD Rl A F 2
%*Wiﬁl $oisiel, FelspulRe Ago
5}
:

CHAS] o|2f gt &7He AAlg el Wsiglo] Vet
vt Figure 62 okg-50] 204 wio] AA #

2|4l Adake] WEE glzr| 7 s J|Fe g 3§
of hggeTA oz TG Aoldh, 25 NawjA

g,

3. NECAS®} CHA7} Renin 5tH|of] 0jx|&
A&

NECAS} CHA $of 103 19| tf2717k3} ol
AMA] 3 158 g) 258 ujjo] renin Hu|o] HIE 3}
Assieh,

AlA7] 59 W3S ¥o)x o= NECA 1O
nmole/min FoA] & *] 3l renin ¥-u]2] 74 HAMS-
y_oﬂ ou:] ] Al -o-Joh}-_,] 3} 733t x]g%al:_,] 248 Al
o] & # g NECA 3.0 % 1.0 nmole/min § of 4]
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or O NECA
@ CHA
, os}
o
w
=
5
O 06}
w
9]
Qe
E o4}
<
@
&
< g2t ok
0\_ L i 1 1 1 ’
0.03 0.1 03 10 30 10.0
DOSE, nmol-min!
Fig. 8. Dose-response curves of intra-renal infusions of

NECA and CHA in renin secretion. *, **,
Significantly different from NECA at p<0.05
and p<0.01, respectively.

renin 4| @A oS d A3 ok (Fig. 7).

Al A7) 59 Wb E HEE Ho|x] ¢t CHA 0.1

nmole/mm Eo Aol £ olr| renin Hu]o] 7t4 3 AL

+ 23en, A¥FqFEAAss @43 CHA
].0 nmole/min %0 A] renin 4] 7} F2] 5} A 7345
e},

Figure 8-& ofEfof 252 wf9] renin Fu|&&
H2Z7IZAE 71508 dlo] LaubgFAer ¥
¥ 3 Zo|ct, Renin ¥-¥]$-2 adenosine analogue
o Fojgol vleldes 2aPs vylem] CHA
£33 410] NECA £2pi-3-3 41ol v]o) “zpa)
o] 5" 5352 CHA &7}7} NECA ax2ct I
A vehas,

b} of

Al AW ol £A)3l+= adenosined] F 4£LAA, 34-
A9} 715 ALe] zftolol ZA ol Z K o] AL F
st A& ql A, agonistg]l NECAS} A, agomst
¢l CHA§ submicromolar 5% & Fof 3t}

NECA9} CHA Fof A] f-of 2ol ul#]|5le] X137
%23} renin w7} 7+A4 ]9l en], CHA7} NECA9)
wlstel Y4 o B sl F83e weieh NECA
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Table 1. Comparison of effects of adenosine and adenosine analogues on the renal function and renin secretion rate

in the various experimental condition

GFR RPF UNaV RSR CH20
. Experimental | Experimental | Adenosine Afferent Efferent
Investigator | ; imal condition analogues arteriole arteriole
Tagawa & IRA A(g(e)g?sine .
Vander Dog Anesthesia 500 ug/ ' s v ! ’
(1970) min)
. . . . Perfusate
Murray & Isolated NECA (1 uM)| Dilatation Dilatation 1l t 1 I ?
Churchill Rat Perfused
(1984) Kidney CHA (1uM) | Constriction Constriction " giusate | ' ?
ow—>
NECA
. IRA (0.03-
Song et al. Rabbit Unanesthesia 1.0 nmol/ ! ! ! ! !
min
CHA
O mmole L I
min

£ 2o gsiol A ofls

£ 22 9] vehie
S LR CEEEENES RS
£ BolA ggkeh,

A%

off v Xl

AA & ol o] shed 4

Aoz Azsr, CHA

adenosine®] ¢ ¥-8 Fuislm

2} 3 A BE AYololl A AlTAlA S ™
u} 9l += dl] (Spielman & Thompson,
1982; Splelman & Osswald, 1978; Spielman et al,,

Aol ¥ a1

1980; Osswald, 1975),

B AlE

y

5l o] 4] . adenosine -f-

A Fod 2, A =E A, adenosine 4=§-#ol] A g
5] & adenosine -§-AHd] 2] Fof A] A ARTal) o] 2}

£ol & H3led,

a 7a AEE A,

£l

Agse 2260 98 o 2A et A

o,

[} —3}_

2
boi] o

ot f“l°

L oN

ARGkl

Z.ul3} NECAS] AlAbel] gt o 3ko] 2]
AHQl 43U,

o5k} tpehbE AQlAE BASA ek,

817 o]'°“
A4l

alo] W slglo] CHA S0 E-qf A1g Al Aol Fabole

AT Ao 2-E 4
SEEEDEE ]
A4 £39e
CHAS] A4
A7t AAA = He E

2 AZ F7HE B

7% Bolt ¥ AY A e
(Table 1)s}of B wj], 1x}8 02
247 Qoid Aoz Az,
FYolE LTI AT A2 2
o3t @Alolm], B0z
adenosine §-of 2] 23t

L AlY H-8ke] “biphasic” ¥ 3}(Spielman & Os-
swald, 1978; Tagawa & Vander, 1970; Osswald et al.,
1978 a)oﬂ 7 9lE A RNo 2. xg7L5]uq o]z Al
adenosine f-A}A| 5o & Feke] w3l
A=, Azl “JrEP azl% ZA#E Relz
%+ adenosine F-ofol ¢ AIFFHHIE ad-
enosine?] A, & A, agonistol] 2]}l 25 7} E ol 4
Fojgkol wlasle] ANAE Bch, "hrat
2 g NECA 3.0 nmole/min Fo&] o 7}5-3] o]
A8 2o AL ATA g FaEHs) o
i7l FQl R AlE el Aoyt 27 WEdl

T °Hy #4314 ot

-r"}—r] 7}E A Aol adenosine -FA}A] 2] submicr-
omolar T5 5 ojo]] 2§ renin Hujo ZAFHAL

A, oA, 580 o3l agoniste] Fof 2o u]z 3}

of Jelgttd, mE AA7] 5ol wWEs o o)z o
Lt Eojzkols A3} renin ¥v] ZAHAL B
om, A, 423 agonisto] ¥ A =l7HE wkS& 1

o}, Adenosine?] A1A7]5 3 renin Fu|of ulx|
+ x5 A7) e Aol el hebd Aol

2l 3 3 (Osswald et al,, 1982) 7} glom, = A
& B4 For} ATA el T FLAAE &
7} angiotensin [19] Z4 Ay AJeko] 27182 E3lo]
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vebd Zle] 3, renin Fu| A A3+ rening £
2 9t ATFRAL(JG cell) Aalol Hak &3k
Zolgle= Aolr}, Itoh o Carretero (1985), Itoh &
(1985) 2 22 macula densas T &= A4
27}9] chemical messenger= 4| adenosineo]| 23}
A% A7 e Aol 472 A9 =Y
adenosine?) renin 2] A L9 Aoz A}
Ao A A FEools. AFAAY
Bl wPAAS ATE ZAFLEA (Hed-
qvist & Fredholm, 1976; Hedqvist et al, 1978;
Wakade & Wakade, 1978; Katholi et al., 1982;
Evoniuk et al., 1985) renin 28] & 243 4+ Q&
Zolgta Aloks w} glvh, £ AP=AA Al
Astoi e Ae)= adenosine®Fo] thE AP0l
vl3] Aol AHMUE Aoz HF g, ofF A
L2 Xkt ol A} A, agoniste] S 2 AA7] 5ol ¥
3}glo] renin Bu)7} Z4s = o7 Hol JE 4]
2ol A adenosine 4830 2}-8-35}+ agonisty}
renin Fulo]l QA H o 288 Aolet A4
WA} Al el A renin EH]7F A, FEA o F
Ao g A e ¥ 3 (Churchill & Churchill,
1984) o} A 25 WA AFPFZH A renin F]
7} NECAo|| 9Jsl| 4 Z~7lsla, CHAel 9siA & 7
a®che 32 v|Fo) B, renin¥u| FrAAAY
2 e ducr ¥ B 44 adenosine
agonist7} 483k A7 Aoz Yz,

Adenosines- 0§33t ofz] -7+ 79} adenosine
FAAE T FF AYEA £ AFARE T
2o Al EA)s}= adenosine LA v TF
renin Fujol] AAH 7|5 Fdiln & Ao
7=,

Renin 21| &9} #2 5l adenosine -f-A}4) 2} 4
£A7re) Az AA =, A Y A, adenosine &4
off hat A== gl A E o] 33 A7 Tl &3}
of ti% 3Hsled A Ao sy,

NECA %% Jelts 85 Na, Gl % Kaj4d
27}, FEy,9| 7t4= NECA Fofof o3k 232l
A" FAd 5] Wt 7]Qlg AR, Ee
"3t shrkel] 947 23" Q) A" {5l
off 71218 A<l g
3ol Al

i
rr
2t
=
b
r o)
2

rir
o
™
K-
i
ol
A
52
OB
M
il
F

O.

2d=sd W3E Holzx] &= CHA 0.3 nmole/
min Foj4] APAIe] FREHE 25 Na g Cl o)
Ae) BLUAL A, agonisr} A7 Aol
Agalo} 2 BAE JE 58S bz gle
o, AAFAA g2 ¥4 A o oS S
Al Fn ok A& HARFAF 2HlA
NECA¢} CHAol 213 8% Nasot K wjAd&ke] S7}
o 4ol E37 /A5 w3l 7]t
yelvtthE B ax 9 o1} (Murray & Churchill,
1984), 41971 58 W skgle] CHAS 9% 8.5
A dujdeke 245 FAT & dTAAE
A,-agonisto]] 9§ A3t A Aldwwe] 759
35 B8 dehtan g AlAEEL AR 294
239 AN AFF7)5E AL LA A
o)&stn Y-go] 4#A 9t (Dibona, 1977; Kim
et al., 1980), Adenosined A& ulH 7 Fol sl oF
o wz} 2 ze]s} gle] mAHAIA URlelA] nore-
pinephrined] f2] o A& Yozt B3 (Hed-
qvist & Fredholm, 1976; Hedqvist et al., 1978;
Wakade & Wakade, 1978) £ 1, m7AI74 A4
£ &2 3t B3 (Katholi et al,, 1982; Evoniuk
et al, 1985) 5 glow], E3] 7 AlAdgo|A m
A7 Adg 734zl v K 3 (Hashimoto &
Kokobun, 1971) . )¢},

2 AgAsze AR5 HEeh #aE A
FEA7 aARADH oAm 3 A YeAe
obdl &4 & & gk, ofE U2 2F, adenos-
ine F-ol A] BhptE &2 Aol A WS 29 A
A Fole] o] % (Macias et al., 1983)0] 2F 07
o AsA wiAdzE FaAvle shie Aol 2
4% 9lch Adenosine f+AHHol] o3 e w)
Agko] HA 3l 7tadh AL k3] Fulgle Ao
t}, Birnbaumer %-(1974)-& adenosineo] 49| Al
#A o} 9l vasopressin-sensitive adenylate cyclase
BAHEE FAAZITT wasigom, Waiel ALgt
o] Al-f-F-oll A adenosine 4-§-A| o] A7} X35
o) o} (Woodcock et al., 1984; Woodcock et al., 1986),
Adenosine f-AHAE-2 WA e} Algke] Al T4
adenylate cyclase 8- =5 FrMX)7)e], o &3t
NECA >2-CIA>CHA 5¢] =42 &4 A, agonist
o Szdolzt T ey, A, agonisl



~ch e a8

A
Fod Aol % fre]aFudake] zha
7 adenosine 4§} WMo} Algt Al
Pl A, Hohe A, 48A0] 9JE o], vasopres-
sin-sensitive adenylate cyclase &A2-8& 7+ g)
S Ao| A==, o2l 7ML Eabo] 7 kol
Ao) 42N G4E 242 Aoz 47D,

E- =

Soha RN A5 AxetE Fol ol
9]3}o] adenosine §-A}A] F HF A Q) A, agonista]
NECAS} Al agonistq] CHAZ} Al#7] %3} renin B
Hlo) vl x| o &L uvldl o 2 4 AlAellA] adenosine
o 5 &R 754 Aol 2AUARA Y o
O LT,

NECAO0.3~ 10.0 nmole/min $o] 2 2 9] ] of 1
Solgol walslel 23, ATAdDE, AWFS
Y o raol A Basdgod, ol Ast
£ FA AolE 3ler), NECA ol %3, 10
nmole/min) $o14] WojE thEAIFE vhehg
o}, NECA Fool of3}e] dAldeh2 a}743kodoh,

CHA 0.03~1.0 nmole/min o] 2} & 9] ol 4] &
oAzl Faetol 8.8, AFAITE 3 ALE
ol A7 ARz Fofael weldlo] Rty
o, 9322e Woe W} gt CHA Sof
o 9ste] AP HEHE BelA dgheh, o]
-ql. _9_%\:_‘,} x]tgaoiisl;d B:]p‘_].___ _Q.ELB].OSL/(«]i
2 vlys] £ o CHA9 577} NECAX ot 4 7
2 ahsich,

NECA 0.3~10.0 nmole/min Fof 8 9ol 4]
2% Na, Y Kol a3} FEy, o] ZHad A2 A4l
g} F}7to] dAE 3.0 ¢ 10.0 nmole/min o] 4]
FoA gl wlalste] gt olzid A
el A el 7ha 2= CHA>L NECAR
A AR 2

NECA¢} CHA®| 2|3} renin £-v

el oA Este
A7)%5ol L vlAA G e FE

Al
ol A= d=

rﬁL rlr

|
5
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3 dEbxter] 3 E3e Folgkel waelddch
CHAo|| 2% renin #¥] 94| §3}7} NECAK.t} 7}
SETES

o4 At s
¢l adenosine -f-A} A= AlA7 ]—‘;— ) renin F-v]o &=

T Ao A5, i o] AL 4
475 8ol s ekt A, agonist} A,
agonistol ¥]o) Y4 3G EAHE wolk Aoy
o} A7 24l glo A, adenosine &4 7} A
ddoz o $28 Hole 2254

LA oA A=A
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