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Medullary countercurrent parameters, i .e.,solute and solvent 
f luxes and permeabi l i t ies in vivo and in v i t r o , i n c l ud i n g 
urea ref lux from pelv ic u r i ne ( l ) , l oop of Henle outer(OM) 
and inner(IM) medullary a rch i tec tu re , and pa r t i c u l a r l y the 
dichotomic merging of c o l l e c t i n g ducts were incorporated 
into a d i f f e r e n t i a l equation model of the renal counterflow 
system. The computation(multiple shooting method(2))of re 
nal osmotic work allowed predict ions about concentration 
p ro f i l e s in a l l tubular medullary s t ructures. 
Results. The resu l t s produced by th i s model agree with the 
measured values along the nephron and in pe lv ic ur ine. 

Cor t i co -medu l l . je t . OM-IM j e t . t i p of p ap i l l a 
DLH 140 18.0 3.0 498 62 1 1.0 552 175 13.7 
ALU 30 83.0 10.8 456 169 12.6 552 175 13.7 
CD 23 121.0 21.0 143 707 131.0 286 587 261.0 
IS 140 9*0 - 455 144 - 513 245 
Numbers indicate:NaCl (mmol«l"1); urea (mmol«I" 1 ); TP/P 
i n u l i n . Abbrev.:DLH-desc.loop of Henle;ALH-asc.loop of Hen-
le ;CD-co l lec t .duct ; I S - i n te r s t i t i um. Pe lv ic urine was 331, 
463, 301, the osmotic a c t i v i t y was 1065 mosm.l"1. 
Conclus ions.Pr inc ipal cha rac te r i s t i c s of the model a r e : ( i ) 
Urea recycles through the loop of Henle to OM segments and 
water abstract ion enhances urea concentration in OMCD, as 
predicted(3). ( i i )CD arch i tecture (exponential reduction of 
tubes) i s dec i s i ve f o r maintaining OMCD urea concentration 
against low IS urea up to CD pe lv ic entry, even i f IMCD u-
rea permeabil ity c oe f f i c i e n t is unfavorably high, ( i i i ) 
Addit ional entry of urea' by d i f f u s i on from pelv i s into IM 
IS,thereby enhancing urea trapping in IM. ( i v ) The proper
t i e s ( i i )and ( i i i ) are more e f f e c t i v e in supplying urea to 
IM than IMCD urea d i f f u s i on alone. 
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