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o] AAERcE n¥YA HAZ acetylcholine®} €2
g o]&4 ¥# o] EA(endothelium-derived
relaxing factor, EDRF) agoniste] 2|3 d# o|¢
¥hgo] RE] Yo Faso] §lv] wEo,
el o] Aol EDRFE #aistd ¥y ol¢t
€ Yoy £ 3lE acetylcholined] A¥F &=} ol
A 7% wAe &7 oEn olg aFe EDRF/
nitric oxide ¥A XAl o QP TP
# acetylcholine—nitric oxide?] A% &EIE €3z
A4 Ect et opvzt olejw AY A3g uiegoz
A4 nEge] 27 AR 71T BEY A olA
acetylcholine—nitric oxided 9&%x FH3tgit}.

Mz 3 Wy

HEEEL AF 1.8kg W2 New Zealand white
A AEE 44 FEfle] ARSIt 4Ee A4
Y, sham FETF 281 4% AFHATFoz
o] ggley £& 959 Fo 49 Ak

1. dEZ

1) Al TR

A4 8" 28 L two-kidney, one clip Gold-
blatt 2¥Y 7FEQKICGHR)E A% dFY A
BEQt?. JlEE £& 8% Aol AL thio-
pental sodium 20mg/kgE AYel| Tzt wpFHA

Ak nAde] wiE ol sl 2AHIT $Fd
flank incision® 7}8le] A3E& x=&A)F| 5 4
Fdg Fesied WAel 0.38-0.40mmel silver clip
& FA sk

2) Sham &%

Sham % 7IE¥ silver clip® Axze A
ALstn A4 nHEYG FtETAMS FUF wgez
nt3 st st

3) & MFE FAZ

A= NF HA 7MEE silver clipg A s o
A & AL HEageH oot Fe& A4
YT} BUF WP A

2. ¢d

1) AF JEE 8t adiEel Y WY

& UFY Fo thiopental sodium22 v} 3z
Al g HE3t ARGt ol Hule 24
G Neoflon needle tubing® ¥3ld AFAY £4&
30mL/kg/hre] &2 FYstgon, ALEF g9
ZA & glucose 3%, NaCl 03% =22]1 creatinine
0.3%3Ah. 54 olFHde polyethylene(PE)#& 4
sled PRo] mal HYheln, ANFAYE FH °F
o AlE PET 4HREAXE Asly Phy-
siograph(MK IV, Narco Bio-systems, Houstcn,
Texas, USA)l 71&&ch EF HZ AFH W
A 4E FAE A8 diE 9 dHFT F9elAN

Table 1. Blood Pressure and Basal Level of Renal Parameters in Two-kidney One Clip Goldblatt
Hypertensive, Sham-operated and Unilateral Nephrectomized Rabbits

Sham 2K1CGH NEPHX
BP(mmHg) 106328 1329+1.4° 111.4+3.2
UV(mL/min/g) 0.084+0.005 0.130+0.009 .138%0.012'
Cpan{mL/min/g) 2.48+0.19 2271011 2.59%0.16
Cer(mL/min/g) 0561+0.04 0.67+£0.05 06710.03
UnaV (uEq/min/g) 249+0.35 344+053" 474+068"
UxV(uEg/min/g) 0.65+0.05 082+0.07 0.98+0.09"
Cuzo(uL/min/g) 43.19+3.58 5859+325 €5.85+5.06"
FEna(%) 3571054 4621080 5.09+055"
Kidney weight LT 577+1.31 759+0.49° 877+069°
(gm) RT 6.52+0.57 6.73+£0.46 -

Values are the mean+SEM of 10-12 experiments. Sham, sham-operated normotensive rabbits, 2K1CGH,
two-kidney one clip Goldblatt hypertensive rabbits;, NEPHX, unilateral nephrectomized rabbits; BP, blood
pressure;, UV, urine volume; Cpan, Co, Cizo, clearance of para-aminohippuric acid, creatinine and free water,
respectively, UniV, UxV, excreted amount of sodium and potassium, respectively, FEx, fractional excretion
of sodium; LT, RT, left and right kidney. “Significantly different from sham-operated rabbits, p<0.01
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Fig. 1. Effects of acetylcholine(ACh) on the renal

function in sham-operated normotensive rabbits. Acety-

icholine was infused into left renal artery during the third period N w-nitro-L-arginine methyl ester
(NAME, 05-50mg/kg/min) was infused during the third and fourth periods and acetylcholine(0.1ug/

kg/min) was simultaneously infused during
kidney and open dots indicate control right

the fourth period. Closed dots indicate experimental left
kidney. UV, urine volume : Cpan, Ce, clearance o para-

aminohippuric acid and creatinine, respectively : “Significantly different from control value, p<0.01.
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Fig. 2. Effects of acetylcholine on the renal function in sham-operated normotensive rabbits. UnV, UkV, uri-
nary excreted amount of sodium and potassium, respectively ' FEn, fractional excretion of sodium,
Cipo, free water clearance. Other legends are the same as in Fig. 1.
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Fig. 3. Relation between changes in glomerular filtration rate(Cc), urine volume and
free water clearance(Cyzo) in sham-operated(@), unilateral nephrectomized( )
and hypertensive rabbits(QO). There were significant linear correlations between
those parameters in sham-operated and unilateral nephrectomized groups but
not in hypertensive goup(AUV/AGFR vs AGFR, sham, y=-2.05 X +0.8, r=0.36,
p<001 : Nephrectmized group, y=-323X+1.09, r=059, p<00IXACua/OGFR
vs AGFR, sham group, y=-101 X +0.28, r=0.66, p<0.005: Nephrectmized group,

y=-0.86x+0.27, r=047, p<0.05).
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weight tH(Table 1). o3 ¥ 8 & PF 23.3%0]
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doFHFig. 1, 6). o1 7 B G ¥st
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choline Foel ojg 233 Cpo 5719 718E A}
TAGHE] F7ME BHAe FUHFig. 3). Ace
tylcholine ¥¢f & 217 U L-NAME®] Az 4
&% acetylcholine®] A% AFAE BFE sl o
o, F FE RoAA F 8% U Cpod] #HA A
7} %S AFNA BAEHJCY Acetylcholine®} L-
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Fig. 4. Effects of acetylcholine on the renal function in two-kidney one clip Goldblatt hypertensive rabbiis.
Acetyecholine was infused into contralateral unclipped kidney at a rate of 0.03(@), 0.1(O) and 0.3(4)
ug/kg/min. Other legends are the same as in Fig I
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& 718 e HAEZ Y Cor Ceans 44 HE
0677 2.27mL/min/gE A4 ¥Y 7tEY 5 AF
A 7tEL 2R 2ol It Table 1. A4
Y 19 A2 APy FAe HT 75gLE A
4 "9 g9 F& A% FAgE R Aolg
Bgt &3 A% U acetylcholine 0.03-0.3ug/kg/
min 9% £% &3 o2 Cd Ceand 3718 ¢
o o9(Fig. 4, 6), acetylcholine®) A¥F 83 7
Fe AN 4 7tEY 2R foF 2ol AU
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o o AT
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Acetylcholine ¥4 A9 clipg 71814 &2 #F3
Aae] 83, Cuo, UnaV ¥ FEnet™ 22 HE 0.13
mL/min/g, 58.80ul/min/g, 3.44uEqg/min/g 18] 3 4.52
%2 sham Z3}& ¢ zo]E B Table 1).
A% 93 N3 W acetylcholine ¥9& £%F &
Aoz 8% CHO, UnaV, UkV 28|51 FEn.® &
A 2718 Yo H4 YT I3AH {9
zpolE& HAtHFig. 4-6). Acetylcholined] °j21% &
B L-NAME Axzd] 93te] 2% (U,
F R 5o AX F 83 Cpo H4 EFHE Y
Hettol Ak w2 Jebgth Acetylcholine
L-NAME®9 43 U Foe A4 ¥ 4%3& |
)2 ket
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Fig. 5. Effects of acetylcholine on the renal function in unilateral nephrectomized rabbits. Legends are the

same as in Fig 4.
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= Abstract =

Effects of Acetylcholine on the Renal
Function in Renal Hypertensive Rabbits

Seung Moo Noh, M.D.", Suhn Hee Kim, M.D.
and Kyung Woo Cho, M.D.

Deparment of General Surgery’,

College of Medicine, Chungnam National University,
Daejun Department of Physiology, Medical Schooi,
Institute for Medical Sciences
Jeonbug National University, Cheonbuk, Korea

It has long been known that acetylcholine infusion
resulted in increases in urine volume, urinary exc-
retion of Na and renal plasma flow. Exact mecha-
nism of renal effects of acetylcholine, however, has
not yet been clarified. Since the discovery of endo-
thelium-derived relaxing factor/nitric oxide system, the
vascular endothelium has been considered as an en-
docrine gland. The purpose of the present study was
to define the effect of acetylcholine on the renal Fe-
modynamic and tubular function, and the modifica-
tion of the renal effects of acetylcholine in two-
kidney one clip Goldblatt hypertensive rabbits.

Intrarenal acetylcholine(0.03-0.3ug/kg/min) increased
glomerular filtration rate(GFR, C¢), renal plasma flow
(RPF, Cpaw), urine volume(UV), free water clearance
{Cuzo), urinary excretion of electrolytes{Un.V, UxV)
and nitrate(Uno3V) and fractional excretion of Na*
(FEna) in unanesthetized rabbits. No change in 1il-
tration fraction was observed. Pretreatment with N -
nitro-L-arginine methyl ester(L-NAME. blocked the
acetylcholine-induced renal effects.
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Acetylcholine infused into the contralateral kidney
elicited increases in GFR, RPF, UV, Cwo, UnaV, UkV,
UnasV and FENa in hypertensive rabbits. The he-
modynamic effect was not different between normo-
tensive sham-operated and unilateral nephrectomized
rabbits. Acetylcholine-induced tubular effect, however,
was significantly accentuated in hypertensive rabbits.
Neither the renal hemodynamic nor tubular effects of
acetylcholine were observed with pretreatment of
L-NAME.

These results suggest that the renal tubular effect
as well as hemodynamic effect of acetylcholine is
mediated through the NO system and that the
tubular effect of acetylcholine is accentuated in the
early phase of renal hypertension.

Key Words : Acetylcholine, Nitric oxide, Rabbit,
Renal function, Renal hypertension
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