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Stop-flow Analysis of Urinary Excretion of Sulfadiazine in the:Dog.
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The mechanism of urinary excretion of sulfadiazine was inve-

stigated in the dogs by means of stop-flow technique

Results of experiments were summarized as follows;

1. The ratios of U/P sulfadiazine to U/P creatinine (U/Psp:
U/P:,) were always lower than 1 in all nephrons, showed a
minimum in the proximal area.

2. U/Psp:U/P., were not affected by Probenecid or 2.4-DNP,
whereas increased significantly by administration of sodium

bicarbonate. o
3. Probenecid did not alter the stop-flow patterns in alkalotic

dog too.
4, Csp (clearance of sulfadiazine) was appreciably influenced
by change in urinary PH, or flow rate., )
All evidences lead to the conclusion that sulfadiazine reabsorp-
tion is passively transported by proximal tubules. No clue for
active process, either secretory or reabsorptive, was obtained.

W

Sulfadiazine o] JRepHpitifigel Biste \mYSL RES FIAT clearance ko 2A
— 28 —



W, 2, 4, 4 :Stop-flow Koz 77 Sulfadiazine &) JE+p PRl M 22

WEol BHIRFNA HRilksh HWoT MRl dolviel MBke 2T H EEREc]
2}3. 55E Probenecid o fketo] &S e fEBiREREMA KFE Wk 2@
o el el A kel wk gleh whelAl AE FIS Stop-flow Jjike A 2 %
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Stop-flow J5iE-2 Malvin &2 ko] #s¢lct. 7 F Pentobarbital sodium (I. V. )&
WiEEA A EApES e BRE Polyethylene & BH:7tzl #ABES e LR o
ol = Clearance #E fte] 10% Mannitol & &3t 10ml/min. o] #EE= HA, 30~
5030l REol 8~12ml/min = 2 et et =A 2, 25HA 2 %f%%%%(free
flow samples)f%o] R Catheter & IkIfigfTF=A 8HHEEstAA  #HRifis st ﬁlﬁ 1
Srfiel 10% Inulin. %% 10ml 3 §EEA HEASE A= o= RBRBERS st
Bk Aol FEHetE RE vlel FAE 2obE REEAC 0.5~1.0ml 4§ 30@E=
o] £ s1 (Stop flow samples) ©}A] 2[E, 2474 HWIRLR(free flow samples)
sl et

Sulfadiazine ¢} Stop-flow pattern o u] %% Probenecid, 2.4-DNP = NaHCO, 9] £
S W ARG &% ot Bl A Stop-flow EHiRd 1o WHESE Estz 10
Bl REERH |

Clearance o 0.9% NaCl €9 1L 2 10ml/min. o) gz HAAZ #He 0.9%
Saline & 5ml/min. 2 {##E A g h. Clearance #E 7} Sulfadiazine & FEE= Mg
Bl —ol FlEsStE S wEE EA Bk BREAY RPpRks e ExE st es
dhstgom FEES 305 Kol —EsteA oy Hhrsslith

HRE= Bl #E AT Foley’s catheter 2 319z 4§ Clearance kel =EZR BN
S A BESL RES WEstd & BEed A% dezstdcoh. & B k)
JRkel dolf Bk Canule & ifiste] Heparin g pudl #OEC] Sista o] & &bl FHkst
o A e

Creatinine & 43#72 Phillips &) 753E%, Inulin & Schreiner 8] JjiE®, Sulfadiazine
& Smith &%9) JHkd kste) MEstaon Im¥se] Protein-free ultrafiltrate = Tori-
bara 599 Jikd uwlel Na* &= flame photometer = JIEstE ok

Sulfadiazine, Probenecid &= #4% dil-NaOH 2 o Hifgo 2 diste] HASA -
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Creatinine -2 Ao fIRENA = BR =& S Gonz? 48] Creatinine
Bl miERL) WEES] H(U/P creatinine)2 A K49 HRIKE vebd 4 givh w=hA
Na* 3} Sulfadiazine o] & U/P H#Zi& U/P creatinine o 2 5o BES E-1 1 Uk
ol i MREANA 2 #Ee] Net secretion o] 1 LIFz}wl] Net reabsorption & %317
®t}. Fig.1 2 Sulfadiazine 2] Stop-flow & B % pattern ojch
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Fig. 1. Stop-flow pattern of sulfadiazine reabsorption in the tubules.
The accumulated urine volume until 50% of maximum inulin
concentration was attained was taken as 100% of volume
within kidney. U,, U, and Us, U, are free-flow urines collected
before and after the stop-flow. (exp. 13, 14-kg male).

A7l A Bl B BRE H57) 14 ST KA Inulin JRE S 1/20] WiBlsh
717k2] 9] R & (accumulated volume)g 1000 23t &4#lS FxdE Aold Uy, Uy, Uy
U, & £&% Stop-flow §ijt42) %ﬂiﬁﬁ(free-ﬂow)ﬂ . Z2filo] Proximal, “Hfje] Dictal
tubule ﬂ]\%’%ﬂ-ﬂa U/Pcreatinine ratio 7} SRS Hol A 3.5702) @=L B
MREEA A= 8.072 kRSt debd AHod Kol A Bk o SEALER
dAE VES BRe BER Bl 45 YUk

&% U/P sulfadiazine (U/Psp): U/Pcreatinine (U/P.r) M+t 2E Free-flow -
Stop-flow sampleo] 1 UTF=H RBRBAA @B Sulfadiazine o] ﬁa&ﬂk%% wmag
& QI H3 SERMREHA] EHEST e BARES 70~90% el A ﬁ—Ffz‘K% vhebd o]
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Ki#psrol Proximal tubule of 4 HRIE & &4 lch olwf o] U/Psp &= B/ME 28 A
H 1 UT= gtk ol 97 Proximal tubule sl A= 1 LS VeFECh
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Fig. 2. Effect of probenecid on stop-flow pattern for 'sulfadiazine.
Solid circle; control run without probenecid, open circle;
second run with probenecid. (exp. 13,14-kg male)

ol = HELa®mel Active transport 3 A3t 7 g0l = Probenecid o (K3t
gk k= Sulfadiazine ¢ BRiRESY] FEAREES 233 A2 =2 Open circles 2 Probe-
necid #HFiS #IRfEo] 7 black circles & Probenecid #Eitte] Sulfadiazine ¢ Stop
flow pattern o}v}. U/P., = Probenecid o] FIR{EEY A #Kstol BEES MH= U/Psp:
U., &= Probenecid 2] giithAtolo] 5ol #gho] gldvel. of7lel 4 = Henle’s loop o] 1T
o= FElv il HTHE ol F1 &% Probenecid o = FEMIE #bes o
9] t}.

‘Probenecid &< #EIE e 2 25mg/kg HiE%e] infusion solution o] 25mg/kg/hr. ¢
HzEz BAAAT wekA olwe FE-e PAH O WS EEstedl RoT Sl u.
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Fig. 3. Effect of 2,4-DNP on stop-flowp attern for sulfadiazine. (exp.
21, 14-kg female) Abbreviations as in Fig. 1.
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Fig. 4. Effect of sodium bicarbonate on stop-flow pattern for sulfa-
diazine. (exp. 19, 13-kg male.) Abbreviations as in Fig. 1.
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2.4 Dinitro phenol @] #<% PAH 2 Tm-Value & A A7 =9 f£5T Biolma Lk
5o HRMK QA2 o FEMms U/P., ratior} distal positionolA oA =}
U/Psp:U/Per = &R FTHSIA G858 dFdch

Fig.4 = Sodium bicarbonate & B28e| Bt BE S o}

o 7)o 9lo} 4 Sod. bicarbonate #¥a#% Osmotic diuresis 2 JR&ol M LE #indo
U/Per & HEM s 28E ola dow U/Us, o #8 U/Psp 9 HER FHEI Hin
E veldith o]& NaHCO, o] 43+ Sulfadiazine & Tubule § FRMk-t BEEA W
DEHGQA G ol FoixE Aoem A4EF vk v olwe] U/Psp:U/Per ratio
7b /MR SlelAl 1 BUFeln tryptophan'Ve Al e} o] fhzRe] LAl ezl
el §lol A Sulfadiazinew e 719 v Aoz &4 gk o % iR ¢
ate] Alkalic dog o §lo] 4 Probenecid o] E#58 ##s3lut= Fig. 59 2ch
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Fig. 5. Effect of probenecid on stop-flow pattern for sulfadiazine in
alkalotic dog. (exp. 15, l4-kg female.) Abbreviations as in Fig.I.
o TIA ERIRSL St e BTl A FRe] dolvim glonk FIRKLRIY Akl =]
wel sruiel Sol2 WHEMEE lvh webA o|Bhg #olsly] $leted Alkalic dog e
A FBaw} Sulfadiazine & Net movement & el = U/Psp:U/P,, Ratio = Proben-
ecid o] f1%2) 8L ¥A Hskoh
Table 1.2- Stop-flow technique 43§73 Sulfadiazine ] =] Ao] ¥ KREZL
VRS FARRT Aol

AN o2 RERWIENE(GFR)S Vel e Co, & M%) fkatol A (e veh)
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Table . Effects of various drugs on the stop-flow analysis of sulfadiazine in the dog.

U/Psulfadiazine
Drug Ce,(ml /mi‘.‘) U/Pcreatinine
meanz:S. E. Free flow “Proximal
mean=+S. E. mean<S. E.

Control . 29.2+1.62 0.40540,013 0.120+40. 005
Probenecid (n=7) 24,44+1.72 0. 39040, 026 0.13040.014
Control 22.841.50 0.295+0, 041 0.1024:0,013
2,4-DNP (n=38) 20.1+1.80 0.35040.025 0.143-£0.005
Control 24.74+1.40 0.33440,031- 0.110-+0.010
NaHCO;(n=8) 30.241.10 0. 8060, 028** 0.490£0,071%**
‘Control 32.1+1.34 0.894:+0, 021 0. 4500, 037
Probenecid in alkalotic .

dog (n=6) . 29.44-2,.10 0.943+0, 012 0.491+0, 058

‘Abbreviations; C., is clearance of creatinine,” U and P are concéntration in urine and
plasma, n; number of experiment, *¥; significant.

A @stom U/Pspsh U/Pe, o] ot 248 IF Sample ol A 1.0me RofEE vebis %
3 EAzERl A RTHAZE Rgvh Probenecid, 2.4DNP & #HEG WAL HHo ¢
o] NaHCO, & % ERAIAL U/Psp:U/Pe, ot Freeflow sample o]l il
0.3340. 03161 A 0.806::0.028% Proximal o] A 0.110+0.01c] 4 0.490£0.071% i
9% 37+ 2wk |

o] HEpsER T Eu] tubule o]l A] Sulfadiazine 2] Active transport 7} o] F-o]zl W[EEH#E:
© A9 glonz Passive transport & ZEBisted BEQ REe st By s
REINY BEE vdstaxt Urine flow 5 24394 Clearance JjEEo 2 B3Il

Table 2= 3fle] Clearance E%rh 3 o] ok

o] B BBFE 13kg o] Rolu Filit= Pentobarbital sodium 30mg/kg wH =34
FEIE e 24 650mg ¢ Creatinine, 20mg/kg ©] Sulfadiazine & s Qov HEA = U
5 2.6g 2 Creatinine# 1.0g &) Sulfadiazine,9g ¢] NaCl & 4FEEF gt REo] —
Eate A BBEEA 2 RE 9 Csp 3 £ 42 10% Mannitol sol’n-g& 5ml/min =
A REol ®hnst & 3] Csp & B vrA] NaHCO; & fEA ] Finstel 24
vehte BiRe #MLE wgeh |

Table 24 A B&Eo] -8 5.75ml/min. 49 Csp = 27.3ml/min. g1 Ao} Maannitol pa
Aoz REo] 8.95ml/min. 2 gl wel Cspx 31.8ml/min. = st on] NaHCO,
A= Urine flow 7} 11.8ml/min. 2 e =tet Csp £ 49.3ml/min. 2 #insta ¢l
t}. o]uj¢] Sulfadizine & FlikEo] 1.446]4 1.849) 3.90mg/min. = Einstd o TRk
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Table . Influence of mannitol and sodium}bicarbonate on the excretion of
sulfadiazine in the dog.

Time Urine flow Cer Csa Filt suifadiazine reab.
(min.) (ml/min.) (ml/min.) (ml/min.)  (mg/min.) (mge/xncl{rel:) (%)
0—10 5.55 72.4 25.3 3.58 1.22 66
10—20 5.75 77.7 27.3 4.12 1.44 65
10% mannitol (5ml/min.)
20—30 8.95 67.6 31.8 3.66 1.84 50
30—40 7.80 66. 1 30.5 3.64 1.69 54
40—50 7.90 67.4 30.1 3.83 1.72 55
10% mannitol+0,.5M NaHCO; (5ml/min.)
50—60 9.45 68.6 45.3 4,81 3.18 34
60—70 10. 45 66. 0 46.8 4,87 3.42 30
70—80 11.80 64.8 49.3 5.10 3.90 24

Abbreviations; C., and Csq are clearances of creatinine and sulfadiazine. Filt, excre.,
and reab. stand for amounts of sulfadiazine filtered by glomeruli, excreted in urine and
reahsorbed by tubuli.
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Fig. 6. The relationship between clearances of sulfadiazine and changes of
urine flow. Csp=clearance of sulfadiazine, Vol=rate of urine flow.
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AR vephdurstl o] r=0.95 24 K&} Csp Fsﬁﬂ]v‘:-l HER wEY R dSE o
4 ek ‘

BB g ob e fRASH ke 2ok

Sulfadiazine ¢] fﬁ%ﬁ%ﬂ]ﬂ R % FRiks+ A Adsteh o] HRlks ALl
REANA ZEOR o] Folx]] Secretion process 7 vk T Y HRlE |

A A ;U/PSD:U/Pcr*q o] Patternolvh. o #Ho] FRMEHA devtd U/Perd
g U/Psp 9 M A3 1.00] AL w7t Aokl 7 ratios Lo Eoz Jebd
Zlolw 3] ZfE(capacity)o] & REBo A HRUKIE o Foix] = A nepﬁmn —&ell Ak 45
Wob ek 2 WA ratio b 4FIEA RS Aolth1d ze v AERHAL oz st
% zolds QT 2L 1.0 LUTolvl SRzl A B TRES vrebilch

%4 ; Probenecid &} 2.4-DNP o] EEattBo|r}. Probenecid & #IFE& A Penicillin
o SWE MHE BeE BAE HHEVEA o= BELEYS] tubulartransport & i
fskedl del Rz glom ERMo s+ Uric acid ] HRKE AAIs7] o g
Uricosuric ©. 2. ﬁ)fﬁil-’;- WyE2ome) k. 2,4-DNP & Oxydative  phosphorylation ¢
uncoupling s} FEEhRR] T3l energy JHS EEido=A EIHRESE HHEY Pk
o #2< nulxn Fanelli &220] Cebus monkey o4 2.4-DNP 7} Curate (urate 2
clearance) & S-S WESAh o g2 #E S ] Sulfadiazine o Stop flow pattern
o %] B ul Az EYEEL Sulfadiazine o] x] Passive trans'p’ort7} o] Folx] A
1} probenecid i} 2.4-DNP ¢ fksle] #gia] &= olwl gEEHHEE] k38 Tubular
transport 7} o] oAty AAg4 vk e K& HBE THIWLT =9E BEA
ZMeh. =d Probenecid v} 2.4-DNP ol B@e w9 AWl HRisEst f
— A A ot BBl & Isotope = FlHsx] %= Stop-flow Hkuto 2 uhetets]
HEgst ot

Al# ; Sodium bicarbornate = Urine pH & #{kA 7]l o224 BRI EZEA s
Slehw Bholoh. BNl BRIk AP NOHiOﬁiC diffusion 3} A#4e] HEYWHEL Urine
PHS| &S Schs AL oln| &eiAl AtAolc), 1) 2)728)

dl A ; Alkalic dog o} 919JA = Sulfadiazine & Probenecid o 4kzto] Hiike] 9+
Wzl ¢rvh B Alkalosis & Qo] YREBAA X Secretion systeme o] FHslz] Eech
& ol |

o}AA ; Fig. 59} zbo] [R&} Csp 7t HET BAWEC] Slohe Bholoh. B Tab.29) Aol
Osmotic =& Alkalosis 2 RE&-S HEMAZ L Cso ot BBiES 71xd olddx. Cop i
HHE Cop vl %2 E ebiich '

ES 8] B|HE=E ®ol A2 Renal tubule o] ¢lojA Sulfadiazine &) Transport & %t
%% Simple diffusion <] &% BRKT TRMRENA dovi EEG BREE>
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MR G2 AR kel ol ohxre BLE il dolAs Kifael ZBifvl ik
Sb Rl 3] Ao F-folinl REEIRYQL FRMSl AU st Aom MR ik
B 2R QS 45 vk olohztol A 4ol B el wheh BRiRE
o] AT B K PigEstel = el Al HH7F 2ok B Uric acid ¢] Renal tubular tran-
sport ol vk, Uric acid = 9bA 529, s}33%0 5 B4 = MREAA BHves 5
W& il"‘lﬂ’h lglont Abgtelt v Ef-FEol A& Dalmatin dog® & A] 9 stis X
e Aad A ERlEE Ao odelA Yok e Guinea pigWol At FELLLE)
(bidirectional transport)g F+= Ao <elA ¢lvh mE FERO|VF KB 9lo] A =50
WREES K ¥EASH W Osmotic diuresis & ol ov)™ ZWIEMe] vebdvbe HixEs

e

= @

Sulf.adiazineﬂ] TR R
At
1. U/Per o] 83 U/Psp ) H(U/Psp:U/P,, )= & nephrond] ZAH 1. OU\FO]tq o
MR A & FRre JeEbi ok
2. U/Psp:U/Pcr = probenecid v} 2.4-DNP o (&3} 483 wkz] orgkor] NaHCO,
o {Ehnel whEb BHELYE Bind 29
3. Probenecid = Alkalotic dog o ¢lo]4 = Stop-flow pattern o] #(b2 JeRx] &

Ig Stop-flow Jjpho = kst whgat 22 e o

&1l
AN

,/;-.
4. Csp (sulfadiazine ¢] clearance)> Urine pH o} &< #H{kd] &L w09 oFs

ek
@l Sulfadiazine 8RR ] BRES BAT EHY Gikel ok

o
SEALFRE A A ZE o2 o) Fol ] a 988 o 4 9lch
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