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290 N3N VINTAUIRIFAINARSIAMEININManT anineaprsvamaiunt laorlvaay
fiaud18mMI8a Inactin (RBI, USA) 1wa 110 fiadnsudatimings 1 Alaniy vimindah
| - [ ' -
Wvundsinuaugunnliiemeliesnf 37 ssruomdon wnznsuazsaarionols Ta
auaulaRauainig carotid artery uazlw 0.9%NaCl N9 jugular vein 4863 1.6 a3
1] ." 1] v b e . A x 13 [] ‘
dazalusdalmings 1 Alanih vimiwhmiseariariunasmslzesftossunotlass
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aan usiutlamtladudhe sanluiuuasriaiusanitnnly kidney cup sasviath
+ | -~ . ~ g [v
ureter FrotaTzndaan: ussdlasdumavdulvuveslnlurnedainassmslsdanns
M| o o .
" 3% agar finzaulu 0.9%NaCl vofiflaanndl 37 aeeuaidua asluln kidney cup
o - - o ~“ - o . %
WRITINT agar uBdudSaaaR I mUUaanINaRaINT proximal tubule F3BNRBY
stereomicroscope U§I3FUTMNIIMARDY
Qo L3 w L =) A ) . - e g
ARINMFTIMINAsBILR? 17 KCI dadimamvsaaidaadufteddaimasss

n31ATBa micropipettes dMFUYIN38 micropuncture

nz\'.l single &z double barrelled micropipette \@3UNIN borosilicate glass
capillary tubes (TGC 100-15 uaz TGC 150-15, Harvard Apparatus, England) Tﬂuﬁlm’mﬁ'l
auszaalasaulmiindauandaauasmidualasmssy smiurs single Wa: double
barrelled micropipette wndtesanlanly micropipette puller (Model PE-2, Narishige,
Japan) lauu3udn heater waz magnet Iinanzaurummnafiazlfmudsaninm grind lay
limé:aa micropipette beveller NulanaB9 binocular microscope (Model 14168, WPI, USA)
Tﬂﬂ'lﬁ'ﬁnumﬂ'ﬂnauuuﬁuﬁuﬁ'ﬂa:hwimﬂmvﬁamiﬂQuuﬂ:muuﬁfa unszna '1e single
barrelled micropipette ﬁﬁmmmé’umguﬁnmd 6-10 um URax double barrelled micropipette
U9 10-13 um %w:gnﬁ'm'lﬁ'm'nua:mﬂﬁz&mﬂmmmau'[mu'l"i chromic-sutfuric
solution, distilled water uasluialan acetone dmtanudntranitsnzvnliunlancim
walWidois3ualidaiuria polyethylens Lﬁamﬂ‘msa:muﬁﬁaomsﬁ'lmmﬂaaa

unusTiesazannaslu double barrelled micropipette faslddasiafiinen
glass micropipette (GCi 50-15, Harvard Apparatus, England) lapinandstalularlWeqe
flo uazdalildvmnaiiazaanisaluly double barrelled micropipette yaostalasfialwae
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fusasiiaaulnuszteantidadaiuain 419milswes double barrelled micropipette QN
U3T91AD sudan black Aazanolu castor oil Fmdnsmazninmsscaofidesmmeaneu

FITRLAN uﬁ'l.'fﬂummﬂﬂmﬁv'mmdauﬁa:gnmsqlu single Waz double
barrelled micropipette adimn1InTaslAplENIEAMENIBITUIA 0.2 um §IU sudan black ﬁ
aza 1l castor oil Vuuna 0.4 pm

Snaanslamnaiia split droplet micropuncture

MRIINLABN proximal tubule 183 superficial nephron ﬁa:ﬁ‘nmmﬂnm‘lﬁ’
82 W1 double barrelled micropipette ﬁv‘f’mﬂﬁmﬁq sudan black 'ﬁa:a‘m'lu castor oil Uas
‘5nﬁ"|mﬂamsqmsa:muﬁﬂu control Wia mid-proximal tubutar fluid (TF) flsznaudae
(in mM) NaCl 145; NaHCO, 5; KCi 5 and CaCl, 1.5) pH 7.4 #IM3U double barrelled
micropipette ﬁUﬁqmtﬁ‘:oaaoﬁ'm‘l‘:fuﬁ’l’\l:t‘]n’l’lo‘l’fuu micromanipulator {Leica,
Switzerland) MIAAFIIRERTY sudan black Aszaulu castor oil \1g proximal tubule Yin
Tauld micrometer ammIdamIazmuidammaseuyilanldnisdnamanin glass
syringe 1419 50 m lasdalw oil column Januemyszanm 20 ivandurhguinauns
proximal tubule fiauNIeTH distal YaIviawaITIuan (split) oil column éan TF W38 test
solution 9u¢) (ﬁ'auam'l.un'mummgﬂﬁ 4) wnizfiasszanslu proximal tubule QngAnfuaz
YW oil column ﬁgnu.nnaanwamnmnﬁamﬁqmﬁu Twwnzidoniuasiinstuinnn
image 284 shrinking split-drop WUy digital 1'anq 1 5ufl e hamsiuszdma e

é’m’m’ngﬂnﬁwawmmm

Bnaaay peritubular capillary perfusion
'lumsmaaaﬁﬁnmé’mﬂmrﬂﬂné’wawaommmnﬂﬁuﬁtﬁamnﬁm

peritubular fluid 3zAssdlinaiia peritubular capillary perfusion Fiuagnumaiia shrinking
split-droplet micropuncture Touaauusnazdasda oil column 1 lUln proximal tubule nau
us2F single barrelled micropipette aﬂmtﬁﬁjcﬂl}uﬁmﬁaﬂﬁaﬂ (capillary) UM
vascular star fi%1991n proximal tubule flazvmsfdne 2 wie 3 I.Yi’l’um’ummﬁ'mi’\guu‘
na9 capillary (Spitzer & Windhager, 1972; Gybry, 1974; Sato, 1975) mm:muﬁﬁmﬂ'ﬂﬂ
W3a artificial peritubular fluid (PTF) of prc)‘t\ein;fge_e'ﬁ'iasma-like composition Usznaveay (in
mM) NaCl 98.3; NaHCO, 35; Na,HPO, 1.6; NaH,PO, 0.2; KCI 5; CaCl, 1.5; MgCl, 0.8; and
CH,COONa 10 mM i pH 7.4 1aul4 carbogen gas (5%CO; + 95%0;) AiaNGw 10 psi
iuaaumazain PTF ﬁgmﬁn‘lu single barrelled micropipette awiannouwudlaumala

-
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. .Y 2 e . . . Ay v L
value M198NUIN carbogen gas #§1WIU single barrelled micropipette n'l'ma:gmﬁﬂ'mu
. . . , v oA g . P
micromanipulator (Leitz, Switzerland) Tuns perfuse laumaﬂdaum:ﬁEn'lm.ll‘Jl'stﬁuJa
= ] . .el L3 1 ] b ]
US1IIBUYIE proximal tubule Aidasmsanmn luliiea narmldian @waasluninsnsvas
ol as & FOY N . da o s w
JUN 3) waIIN perfuse 1UIa1 10 Fufiudr3aunn oil column Ndalunaud B3
- P 4 & o ‘ o
8818 TF wia®s8say TF Ylfl candesartan 10 M 'uununqummﬂaaa 'lwnm:'nmi
nza18lu proximal tubule gNAANAL NN digital image s=gnIUAintinn 1 A damnns
- a . o d e ol .
gﬂnawaammmam initial Jv, i\:mmma’mmmaun'lﬂinnm'mﬂaam perfuse o
R v o - . ' ° - . <l
proximal tubule a7t TF NanLRanusy random VMU 2-4 1o wiueadmiuanend
. N . Lo [) A i3 » -
peritubular capillary perfusion 878 PTF Q88103 Jv, NATATWI aldminmimesedlu 2-5
Yo
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gﬂﬁ 3 Schematic representation of the method of shrinking split-drop micropuncture (top

panel) and with simultaneous perfusion of peritubular capillaries (bottom panei).
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Digital image capture and analysis of shrinking split-drop micropuncture
Tun1swen proximal tubular fluid reabsorption 14inaiin video-based
method for computerized digital image capture and analysis of shrinking split-drop
micropuncture -'fmgn modified lan Harris et al. (1987) ﬁolmumwﬁuam'lugﬂﬁ 4

gﬂ# 4 Schematic representation of digital image capture and analysis.

RS170 signal

INTERACTIVE
WINDOW DISPLAY

Tasmdsnfiaionladamaasnialwle proximal tubule dmiL¥n
microperfusion u§? :1¥nda9 stereomicroscope (Model M420, Leica, Switzerland) #299)
proximal tubule SIUMNAIVINETINIRG 64 1Y §9% phototube 183 stereomicroscope #8
MU video camera (Model JA! 1202, 1A! Protec, Japan) Iﬂﬂé’tym_,'lm RS 170 971 video
camera NNUAAILU video monitor 1ta:51yry‘1m1fﬂ'ogmi*m1ﬂﬁ'a video digitizer us frame
memory (PCVISIONplus frame grabber, Imaging Technology Incorperated, USA) Lﬁatﬂﬁ'uu
Ftweyo analog \u digital Lﬁan'lﬂﬁuiaga (stored images) 1U1a 512x512 pixels, 256
grey levels TumsifiuuaziinTesd digital images tiurnlan computer program fildousa
M1 C uaz pascal Ut MSDOS version 6.2 lasiadas PC
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BuzINIAUNN images fufﬂmnwmmm:aglud’m store sequence
uszeemsld mouse natdanuwianmAgaIn LUK monitor Tasadizwiaszanm 5,000-
8,000 pixels ATALAJNVWINANINBIIVBINE proximal tubule MSINaRes Mw images 9z
anuiulinng 1 3wd né’ammﬁumwﬁ'ﬁmmﬂﬂwqmamm|.|.§1 asbhundiwiuee
TavlaTusunsuvineuludaiu verify sequence -‘ﬁoﬂ's:nam'qua'[ﬂmmuﬂaué’aﬂ 1) edit
sequence lfiAnianians frame Adasmslitiameilasidondmiiin straight portion
284 proximal tubule LEZABINANNLITENIN miniscus V89 oil column mnn‘i‘uﬁ'umqurj
N&"9 tubule 2) Find Boundary 1flun1mmivauirasasviianlans oil column lapld
boundary-tracking algorithm 3) Compute circles 1{iun 3l algorithm g wiumanananfisl
Lé’umquﬁnmmﬁnﬁqﬂﬁa:waﬁﬁ'ummﬂria proximal tubule U8 4) Compute Data 1%
fwInaysudaT frame ranuafilszneudas 4.1) '::u:mu:wi'nqﬂguﬁnmwao’nnauf‘n
1@ nda 3 finiamiln microns (um), 4.2) i1 half time (t,,) PoIdATNTAARILEILTINAT
U3 split-drop, 4.3) ﬂ"ua?zmlaatﬁumquﬁnmounﬁﬁﬁﬂao'ria proximal tubule, 4.4) fn
volume flux famianfu (Vo). URE 4.5) /i1 volume fiux AaniILAINENYe (Jv)) A8
ASLALAW image Lm:ms’imﬂ:ﬁnﬁwﬁauamlﬁg'lqﬂﬁ‘ 5

31]17‘1 5 Successive stages in the capture and analysis of a single frame from a shrinking
spiit-drop sequence. a) Photomicrograph showing droplet before image processing. b)
Digital image retrieved from store after threshold processing. c¢) Limits of oil column
defined by Find Boundaries program. d) Circles fitted to tips of oil columns by Calculate

Circles program (from Harris ef al., 1987).




2t

ASULINFNNITNARDY

n’n’n‘fun%v'of{a:ﬁw'lm& 4 ngu9az 6-8 71 laperiadanmIganaLveana)
fviolaginan (proximal tubular fluid reabsorption rate W38 Jvg) 1 Jv, suiludnaion e
nnmatiudmainnvale 3-7 risvesyudacd lasfemandng lumen vasvialanioury
peritubular capillary

§m3Un3AnE locally produced Angll 71 proximat tubule Uas circulating
Angll 1 peritubular capillary ¥inlagl% highly potent and long-acting Ang It receptor
antagonist A candesartan wWia CV11974 (25) laufimuaumummanassain

luminal perfusion peritubular capillary
perfusion
nguf 1 no Ang I blocker no Ang Il biocker
nﬁjuﬁ 2 candesartan no Ang !l blocker
nijuﬁ' 3 no Ang |l blocker candesartan
nsjufll 4 candesartan candesartan

NI

. AN . 2 1 - ®
i Jv, Nldanmimaaaalu proximal tubule $1W3U 2-5 visazrandwam
' o = . ' o
misnadouasuaaInNaiudn mean + s.e.m. (standard error of mean) d@uwafiduans
A ] -3
WRBUULRIAT Jv, TINHATBINTNANES IFIRIUIINMANMT

% change in Jv, = Jv, (test solution) - Jv, (control TF sclution) X 100

Jv, {control (TF) solution)

. - E| 3 o a . . .
andafidudnmaUfuuLasand initial Jv, BusAf peritubular capillary perfusion
#ia8 PTF w3a PTF + candesartan 3t§u3IHINaNmy
% change in Jv, = Jv, (PTF »30 PTF+candesartan) - Jv, (control TF solution) X 100

Jv, (control (TF) solution)
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n1siasevneaia
MBI LUAIATINLANANI TN ISR DYDY initial Jv, 3N TF
perfusion NUAT Jv, 31N TF+ candesartan wianu PTF atnaéiny w3eny PTF+ candesartan
14’ Student's paired t-test lauszAadiiividiyfl P value wounit 0.05
lunsdififinmesesannnii 2 Uszinlunudadion mafoufisudiads
Jv, 9217 two way ANOVA Uazvh post hoc multiple comparison Tanld Neuman-Keuls
Method lagastiasnivuddaf P value faunin 0.05



