unun

vio'lasaudu (proximal tubule) ﬁnﬁ'\'fmﬁ'nm:m*mﬂ\ﬂum'sgﬂné‘umsa:muua:ﬁﬁ
ﬂ‘immmtgﬂné’uﬁﬁ ladmiiuzanaldiiu 70% mmmm:muﬁgnmamm glomeruli
aanu uanmni{ria'lnfhm‘fﬂ'umm‘mﬂ%’mﬁmmmsqﬂﬂﬁ”ﬂﬁﬂﬂﬂﬁﬂ@'\'ﬂ'\ﬂﬂ'\ﬂﬂﬁ%
wlaIdamnIINTed %aﬁunm:u‘mmﬂ'f'i'l proximal glomerulo-tubular balance (PGTB) )
m‘fum‘:@lﬂnﬁummzmuﬁﬁa'lmhum”ufrﬁqLflum:mumsﬁ'ﬁﬂﬁ'n,;'lunwﬁ"mwm‘lﬂhu
WA mﬁumsmuqumﬁﬂ*x:nawaa extracellular fluid (ECF) volume 7835WMY

1uﬁ'ﬂ{nﬂamﬁﬁm’mﬁ’ﬂnﬁmyuﬁﬁ’nﬁﬂ (spontaneously hypertensive rat, SHR)
wuhiinsdufiaindelmden (sodium excretion) v‘hn‘imgmmé’u‘[aﬁaﬂnﬁ (Ader et al.,
1987; Beierwaltes et al., 1982; Dietz et al., 1978; Herlitz et al., 1983) uana Nt SHR 533
1J"‘smmmﬁa'['mﬁunazau'luhamuu‘mn'i'mh;ﬁﬁﬂnﬁ'lwﬁ'nmqwi'\ﬁ'u (Harrap & Doyle,
1985) ‘il'ua'mLﬂu'lﬂ'leT'hnﬂ:ﬂ'nuﬁ'u‘[nﬁngammﬁmmnmiﬁ'muﬁﬁﬂﬂnﬁmaaﬁa'ln'lun'n
aanauinielefux

n’nmuqnn‘s:munwgané’uﬁﬁa‘lﬂﬁmﬁuﬂs:nauﬁ":nv\muﬂai'fu \TU peritubular
physical fators, intraluminal factors, neural control, hormonal factors Wat endothelial derived
nitric oxide dmvestlediiues fluwin iinfinmuudrinzeiluvussilamnudu 1 via
Angll ﬁumrmﬁﬂﬁtylun'\'m’.\uqunwﬂﬂné’mnﬁauﬂﬂummﬂmﬁuuua:ﬁﬁ'wia'lmdwﬁu
fipemmisasngniue Angll 2wind A.6. 1977-1991 'J"uﬂu"lﬂ‘lﬁﬁ”'an's:iuua:ﬁ'uffam':
@mné‘uI-mﬁumm:mfw (Harris & Young, 1977; Liu & Cogan, 1986; Spinelli & Walther, 1979;
Schuster et al., 1984: Wang & Chang, 1987, 1991) lao Angll (li113:1¥n luminal w3e
peritubular side) inuiduudn (107 - 10° M) szdranszduudfinrndudugs (nnnin
10° M) a:fuadusy (Harris & Young, 1977) mmasasdanaazynlasli Angll :anma
uan (exogenous) 11l awmmsAnsnaTad Angll ﬁﬂ'lm:uu'lnm"’auu‘[aﬁﬂag}uﬁa
(endogenous or circulating) Yinldlanadiun3lW angiotensin converting enzyme (ACE)
inhibitor W3alw Angll receptor antagonist Famsdnmuuvitnsesssfitwidn ldmndrian
vlwiAamsulamulssnnudulafia (blood pressure) uas renal hemodynamics Faazdana
daiinslapuatinafiuiadiues Angll siam'sgﬂné'ulmﬁuuua:ﬁnﬁﬁa‘lmﬁmﬁ (Cervenka
etal, 1998) ailsfimprih luny SHR vnifimduaiyidulaludaeny 5-12 dland
gaslun Angll il'Naﬁﬁlﬁé’@mmsgﬂnﬁu{mauuLLa:ﬁ"lﬁﬂa‘lﬂa'msi’mﬁui‘fmﬁmﬁuuﬁumq}
mwé’uﬂnﬁﬁmqlﬁﬁu (Thomas et al., 1990) %aé’nHm:ﬁmﬁ}Lﬂuawmqﬁﬁaﬁﬁﬂﬁlﬁﬂ

maAnUTInmladouluiineyeiny SHR 1a

-
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£ o o .« w2 o T |
na1nn11aanqwﬁ:QUL°naﬁmao Angll AAMULTNTURAUIENATRATUBUFIUITUAN
gnulaptanizludne intracellular messenger atinalsiauaziiuia final common
J A 3 ) - J 4 .
pathway U8InTiaanfgnsuad Angll fivialaduduiifia luminal sodium hydrogen exchanger
. o 4
wio NHE asuaaalugui 1usz juf 2
Lo | 1 . . J’ l‘ ] [ (] H 4
ﬂaquuummuo angiotensin receptor VoIt UDLLBAN qluﬂemuaan'ld'luﬁ'm'n 4
- . . » L g A ] (] ] o -
TUAAIY selective antagonists #7439 Fnduhvieladuen dnonwin receptor NTWUNINAA
216 AT, {Gibson et al., 1991; Hiranyachattada & Harris, 1996; Smart et al., 1999; Wong et
P , . .
al., 1991; Xie et al., 1990; Zhou et al., 1994) 913 selective antagonists nlaanmleun
losartan (DuP753), EXP3174, candesartan (CV11974)
A JA ) ] h o A’ L F- ) - L S
Angll 'naanq'nﬁ‘n'na'lﬂmumuunam’ma:ﬁﬂqmmmuhm'mu'[ﬂﬂmtmr.ldm'-nn
w o o ' v + -~ o = . -
miaeflaes Aiveladiudulinoruniaime Angt Iuanwucfiidu autocrine Wi
-l 0 - y (Y v
paracrine Ylmﬂ?uquni:u'mmigmnaulmlﬂﬂuua:ﬂ'l VIV NTULDY Angll muluriala
. voe Wwe d ' N ! d o Wex R r
duauia laiiu nanomolar Faunnnintu peritubular capillary daialaiu picormnolar 113
100-1000 \vin (Seikaly et al., 1990) AMYUANAVDIAMULDNTUDDI Angil W3 lumen
. . P & o g & o
WA peritubular capillary um‘a:tﬂuﬂ%‘aUmﬂm‘lum‘imuqum‘manqnmm Angll hivigla
» L Lo ;U [ ] L
gin Inlleadunidalifisisawitszau Angll Tu lumen (locally produced level) wialw
J ) Lol ] [] et Cort
peritubular capillary (circulatory level) a:aanqnﬁuﬂnmonuamﬂwaaﬂﬂmsgmnaum a9
e T X e ; I Yod,
MR n’milummm:m’lﬁﬂﬂuna‘lnmtﬁ‘mmm Angli ﬂamtgﬂnau'{-mﬁuuuazu’mna
] J J a = - - A -
ladmiuiniu wazarwihhidszgndldlunsefnssuadmsamsifiamazanuaulaia
A a [ ' [
gffannmInsdvasladonlwiamediy

L. '3 oy, e
Kl REL AL RN ]
o
WWadnsnavasaatluu Angll Tu lumen (locally produced level) 281 renal
. . ' . . ' - o,
proximal tubule uazlu peritubular capillary (circulatory level) ﬂamﬁ@’ﬂnﬂwaammnnﬂm
FIUAH (proximal fluid reabsorption) MIHUHININMTa Angll Yhlawld candesartan
a4 o , o, ods o oW o oa ;s v o
Ta11lu Angll receptor antagonist NIUNIELIIEINVATIUTHA AT, FIUITMTIA aaIINIga
ar a ., » [ . -~ . . . .

nauYaunalInvia ladiudu Idinaila computerized video-based method of digital image

capture and analysis of shrinking split-drop micropuncture
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gﬂﬁ 1 Model for the cellular mechanism of the stimulatory action of low concentrations of
angiotensin Il (Angll) on sodium transport by proximal tubule cells. Angiotensin receptors
occur on both basolateral and brush border membranes. Basolateral receptors are coupled
via G-proteins to adenylyl cyclase (AC) and phospholipase C {(PLC), which form the second
messengers cAMP and diacylglycerol (DAG), resulting in a decrease in cAMP which
reduces activation of the protein kinase A (PKA) and activation of protein kinase C (PKC).

PKA is inhibitory to Nat/H* exchange and the reduction in PKA activity results in

stimulation of this luminal transporter. Activation of PKC results in stimulation of Na*/H*

exchange. Stimulation of sodium entry into the cell is accompanied by increased sodium

efflux via the basolateral Na*/K*-ATPase and Nat—HCO3" cotransporter and by increased

Kt effux via a pH dependent K* channel. Brush border Angll receptors appear to be

coupied more directly to activation of the luminal Na*/H* exchanger via a G-protein and

phospholipase Ay (PLA2) activation (from Harris et al., 1996)
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31]# 2 Model for the cellular mechanism of the inhibitory action of high concentrations of

angiotensin 1l (Angli) on sodium transport by proximal tubule cells. The controlling step

involves inhibition of a luminal Na*/H* exchanger. Angiotensin binds to basolateral

receptors coupled to phospholipase C (PLC) and phospholipase Az (PLA2). Inositol-1,4,5-

triphosphate formed by PLC is proposed to release Ca2* from intracellular stores resulting

in inhibition of Na*/H* exchange. Phospholipase A2 releases the epoxide 5,5-EET from

arachidonic acid, which then increases Ca2* entry through basolateral Ca2+ channels.

The luminal Angil receptor is coupled via a G-protein and PLA2 and may also act via

arachidonic acid metabolites to alter intracellular Ca2* levels (from Harris et al., 1996)



