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Renal Functional Responses to a Centrally-administered 5-HT;s Agonist in the Anesthetized

Rabbits. Young Chai Lim', Kyung Shim Kim', Young Johng Kook', and Jeong Tae Koh’ 'Department of
Pharmacology and Institute of Medical Sciences, Medical School, and 2Departme:nt of Pharmacology, Dental School,
Chonnam National University, Kwangju 501—190, Korea

Central tryptaminergic system has been shown to play an important role in the regulation of renal functlon
5-HT\(5-hydroxytryptamine;) receptors might seem to mediate the diuresis and natriuresis, whereas the 5-HT;
and 5-HT; receptors mediate the antidiuretic and antinatriuretic effects. This study attempted to delineate the role of
central 5-HT)a subtype in the regulation of rabbit renal function by observing the renal effects of intracerebrovent-
ricularly(icv)-administered PAPP(p-aminophenylethyl-m-trifluoromethylpheny! piperazine, LY165163), a selective
agonist of 5-HT1a receptors. PAPP in doses ranging from 40 to 350 yg/kg icv induced significantly diuresis, natriuresis,
and kaliuresis, along with increased renal perfusion and glomerular filtration. Systemic blood pressure was also
increased. Free water reabsorption(T°H,O), a measure of ADH(antidiuretic hormone) secretion, was increased
also. Intravenous 350 pg/kg of PAPP elicited antidiuresis and antinatriuresis together with decreased blood pressure,
thus indicating that the effects of icv PAPP were brought about through the central mechanisms, not by direct
peripheral effects of the drug on kidney. Ketanserin, a selective 5-HT, antagonist, 40 ug/kg icv, did not affect
the renal effects of the icv PAPP. Methysergide, a non-selective 5-HT,; antagonist, also did not block the renal
functional responses by the icv PAPP. NAN-190, a 5-HT,a antagonist, also did not antagonized the renal action
of the icv PAPP. However the increased free water reabsorption was abolished by both methysergide or ketanserin
pretreatment. The increments of blood pressure by icv PAPP was blocked only by NAN-190 pretreatment. These
observations suggest that the central 5-HT;4 receptor might be involved in the central regulation of rabbit renal
function by exerting the diuretic and natriuretic influences.
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A 9] 5-hydroxytryptamine(S-HT)Z of 2} v
Aol o] ARAGELRA A&L 33 gL
vl (Dahlstom & Fuxe, 1964; Steinbusch, 1981; Dedeogln &
Fisher, 1996), o|2|&t £ EZEIAL AALE 53]
#7t u FAWe) WAl §-36h 3 (Freeman & Halari,
1978) ojutol] A|ofzA (Feldberg, 1968)7} & zAZAE
Fhed GH(Robinson, 1984)0] FEZth. H T S-HT F&A=
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o g oA AEEN 5HT, A4 24, 2B, 2C 52
2 JdckHoyer et al, 1994; Martin & Humphrey, 1994).
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Table 1. Effects of 350 pg/kg PAPP icv on rabbit renal function

Control 0'~10’ 10~20’ 20’ ~40’ 40’ ~60’ 60’ ~80’
Vol (ml/min) 0.165+0.024 0.290+£0.085 = 0.493+0.161** 0.367+£0.110 0.238+0.066 0.203+0.064
Cran (ml/min) 20.8312.82 25491471 4143+17.81 2689+6.72 20.8311.67 19.67+1.57
Ce (ml/min) 9.67+£1.33 11.11£1.97 15.88412.78  10.82+£1.77 9.83£1.20 9.60+1.40
FF(%) 49.47+5.99 44.16 +1.71 44291401 43.15+2.88  48.67+4.79 49.90+7.98
UV (UEq/min)  5.59+1.47 22.38+£12.55 41.50+22.69* 30.17+16.71 10.78+4.35 8.20£3.27
FEna (%) 0505+0.143  1.795+1.208 2486+1.392 2479+1.385 1.001+0.468 0.684+0.284
UxV (uEq/min) 3.35+0.39 497+1.01 7.88 £2.84* 5291094 4.323+0.77 3.831+0.65
Cosn (ml/min) 0.356£0.065 0.540+0.130 0.903+0.234* 0.6771+0.168* 0.519+0. 100 0.452+0.095
THO (mlmin) 0.190+0.057  0.250+0.61 0.411+0.084** 0.310+0.063* 0.282+0.045 0.249+0.045
MAP (mmHg) 96.2+4.2 1225+5.1%%  1187+x4.5%*  1105+5.1% 106.0£5.1 102.5+5.3

Mean + S.E.M from 6 experiments. Abbreviations: Vol=rate urine flow; Cpan and Cecr are clearances of PAH and creatinine,
resp.; FF is filtration fraction; Un,V and UV are excretory rates of sodium and potassium, resp.; FEn, is fractional
excretion of sodium; Cosm and T°H,O are osmotical clearance and reabsorption rate of free water. Significant differences
from the control values were tested with ANOVA test. Significant difference was marked with *=P <0.05, **=P <0.01.
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Fig. 1. Effects of intracerebroventricular PAPP on rabbit renal
function. Mean changes from the control values with one
S.E.M. are shown. Asterisks indicate significant differences
from the control values. *=P<0.05, **=P<0.01. Other
legends as in Table 1. ’
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Fig. 2. Effects of intravenous PAPP(350 yg/kg) on rabbit renal

function. Other legends as in Tables.
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Fig. 3. Influence of methysergide(40 ugfkg icv) on the tenal
effects of PAPP(120 ug/kg icv). Mean changes from the
control values with one S.E.M. are shown. Significant dif-
ferences between the PAPP group and Meth(methysergide) +
PAPP group were marked with asterisks.
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Fig. 4. Influence of ketanserin(40 ug/kg icv) on the renal effects
of PAPP(120 ug/kg icv). Mean differences from the control
values with one S.EM. are shown.
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PAPP Zt20] o|x|& Ketanserin®] H&

5-HT, -8-4)9] e ZgA|Q] ketanserin 40 ug/kgol
A FolAdlE BE ARV FAHET} v 2
ot ¢S Boor AAYEYE e B g U™
v} 29h7-2 40 ug/kg ketanserin®] Z 4 Fof 35l
PAPP 120 ug/kgE icv ot 5dlo] 34 F 27HA
A5 A5E FE d2X 2569 HE-E Fig. 40l
At 2%, 2% Na' g K wiAd =, Con®l S7194
ob&#] AAltel F7H#E-o] PAPP HX e FollE 1
2 2= ek Iev PAPPO]| 93 TH09] 23 571

HEE Zasgon ANELE SRS £ 5 YR AEL ketanserin AH Aol oto] AL g & 5
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PAPPZ 0] o|x|& Methysergide2| 2%t

5-HT &4 23 A< methysergide 40 ug/kgE Zx4
W FelAele BE A7lkel A%t gEehe AEe
& 4 e} oh&-2 Methysergide 40 pg/kg icv 5o 3%
Foll 120 pgkge] PAPPE ZFUHAIME Foslgich(Fig
3). olwl] k=l 9% Na', K'ejd e} A3 Z7HE 7HAS
o ety A’ AL Zsldch Methysergide 2 A
2] & & ol PAPPE F-0i3l - PAPP =550 o]l
Wsto] A4S 4o ol o2l A AL
2RY S qoich PAPP FEFol TN % & YT
TH,08] Z7}2H8-2 methysergide %% 2of] &)s}lo] W&
3] £AEld.

PAPP Zt20f 0|x|l&= NAN-1902] A&

the-2 5-HTi FEAel A3AZ <23l NAN-190
(Asarch et al, 1985)9] «dgk-S 813t} NAN-190 40 pg/ke
o] 2 A BEFo Al AEFAL] =9} 3
2% 9 9% Na AT RHE £ 5 dgler A
#ate] s7kol JeEigon el A%
e BAY 4 glgivh NAN-190 40 pgfkg icv o 3
3ol PAPP 120 pglkg S F¥ AN E Fojshid PAPPe]
odt e 9l @F Na' wiAZ7/HA&o] ZebHA
gz et o Foeil ghout vha Srkehe B %
= Bk AAERY] 452E-E NAN-1900] ojsted
A= 9 cH(Table 2).

Table 3% 7H4 WEo] & $4%F 10~2083k9] WEA

Table 2. Influence of NAN-190 40 ug/kg icv on the renal effect of PAPP 120 pg/kg icv

Control 0’ ~10’ 10’ ~20’ 20" ~40’ 40’ ~ 60 60’ ~ 80’

Vol (mijmin)  0.199+0.037 0421+0236 0.393£0.166  0.123:£0.026  0.073+0.015**  0.075£0.028***
Cean (mljmin)  6.83+224  1586+3.53  2023+379%  1034+1.60%  10.55+2.02 11.85+2.53

Co (ml/min) 7.50+1.14 728+1.39 909+1.67%  4.89+0.60 4.94+074 592+132
Un.V(iEq/min)  8.89+346 421243077 4098+2046 12.07+4.61" 544+246. . 645+4.82
UV (uEg/min) 325+030  3.92+125 5144139 2.90+0.55 206+032% - 1841044
Cosn (ml/min) 024140021 0453+0216 0531+0.158 0228+0.030  0.153+0.032 0.158+0.058
THO(ml/min)  0217+0.021  0.375+0365 0.637+0.521  0.593+0327  0.265+0.164 0.405+0.347
MAP (mmHg)  86.8%4.0 845+46°%  793+2.1°°%  715+247°%  687+277%°°  69.0+327°

Mean+S.EM. from 6 experiments. Significant differences from the comresponding values of NAN group were marked with

#@=@P<0.05, ™=P <0.01. Significant differences from the corresponding valued of PAPP group were marked with ®=p<0.05,
=P<0.01.
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Table 3. Comparisons of changes of various parameters of renal function induced by icv administration of PAPP, Methysergide,
Methysergide + PAPP, Ketanserin, Ketanserin+PAPP, NAN-190, NAN—190 +PAPP

Drugs administered AV ol(ml/min) * ICo(mlmin)  ‘UnV(Eq/min)  “T°HO(mlmin) “MAP(mmHg)
PAPP 120 pg/kg icv 0.097+0.075 2.50+1.04% 19.22+7.92* 0.155+0.035%*  11.7%4.1%*
Methysergide 40 pg/kg icv —0.115+0.034* —0.06£0.02* —3.60+2.81° 0.044+0.027 —2.1+12
Methysergide +PAPP 0.541+0.101%*"¢  1.14+051 571842147  —0043+0031°  305+11.24*"
Ketanserine 40 ug/kg icv  0.012+0.178 —0.04+£0.02 1.50£0.69 0.006-0.003 —40%1.5*
Ketanserin +PAPP 0.113+0.043" 1.75+0.54*" 4.69+1.02%* 0.035+0.024° = 152+9.7"
NAN-190 40 pg/kg icv  —0.196+0.062++®  —351+1.44°°  —454:+136° 0.103+0.039  —136+2.5%+%°
NAN-190+PAPP 0.19440.178 1.59+0.58" 32.09::17.86 042140348  —7.5+1.7%°°

Mean delta changes from the control valus at the 10’~20’ min clearance periods were compared. Significant differences
from the control values of each group were marked with *=P < 0.05, **=P <0.01. Significant differences from the corresponding
values of methysergide, ketanserin, or NAN-190 groups were marked with *-p<0.05, ¥=P<0.01. Significant differences from
the corresponding values of PAPP group were marked with ®-p<0.05, ®®=P<0.01.
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A} vz € o} PAPP7} HlE 5-HTia S&-Alloll tist 419
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AE F8 FALoleoE 5-HTi0]9] 9] oh& 5-HT, 48
Al obgol 2E 45 Y00 EE sHTo| S|
& F8A), AlAd 53 dopaminergic system(Kim et al,
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system(Kook et al, 1988b) -3 E3lo] u|EolH o g 2t
£33 E T E Ut o FL doz g S}
g Aol

w3 H Aol A= S-HTia 249 Z8A|Q] NAN-
190 A A 2loll oA & 3 PAPPS] A A E A7} Xis]
A Esld o). w3k NAN-1900] icv 5-HTol] &3t ol g
natriuresis & Z $hiA) & ksl e RS AH JehiA
FARATHEEE). vjT kit NAN-1900] 5-HTia 5841
o] AYgAZA Aol A 5-HT a9 A8ld 2EAz §ub
¥ forepaw treadingo]t} flat body posture®} 7+ s§Zut
$& 3 AYAATY 22 AEAG 28 S hypo-
thermiat} hydrocortisone?] #u]zH8-& 7ghsl#] Ealch
= X 3(Przegalinski et al, 1990)% glth. & A%
PAPPO] AlZALF vl NAN-1900} 9j&) dsA] Esl4
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d PAPPo|| 93t ¥t A8 NAN-1900]] 984 &=
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1988). a-&A9 @Al AgAQ prazosing] 7IE
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2oz TFWE Foi3 PAPPY 5-HT AR #st
Zt7} 5-HTia 8200 5-HTix 82418 233 S-HT
SAES B Ago| opeta sk AREAE
B7kstr] gk B A 2 8ol A= NAN-1900] 5-HTa
A9 AgAZA FAAscty B Aol ¢ g8
Aol wlel A 5-HT), &9 A2 A2 dFs
3 9 E WAY-100635(Fomnal et al, 1996)%- 0.8 ] A%
He7} Sl

W8 5-HTia ©]9]9] T2 o}g o] £34 A7 524
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ol ofate] A=A F, FFEHEMUA} ADH 2u)
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