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Urine Concentrating Mechanism and Urea Transporters

Dong Un Kim, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea
Seoul, Korea

The production of concentrated urine is achieved by countercurrent multiplication in the renal
medulla. The single effect of the outer medulla is the active NaCl reabsorption in the thick
ascending limb, while the single effect of the inner medulla is the passive efflux of NaCl
through the thin ascending limb. The passive mechanism in the inner medulla requires a
high interstitial urea concentration which is maintained by intrarenal recycling of urea. Dur-
ing the past decade, many transport proteins involved in the urine concentrating mechanism
have been cloned, which has enabled us to understand the countercurrent multiplication
mechanism on a molecular basis. This review will summarize the locations and functions of
the renal medullary transport proteins, and the recent insights that have been acquired into
the long term regulation of urea transporters. (J Korean Soc Pediatr Nephrol 2005;9:1-7)

Key Words : Countercurrent multiplication, Water, NaCl, Urea

(osmolality)&= 84 829 o A3 ZL 300
mOsm/kgH:0 A=A FAH Zojn ol&
300 mOsm¢] &do] vjAdg o ¢ 1 L Eo
Zo] wAdgk-S oujgtl Ale] FFe] Ao
2wl 49 42 1200 mOsm AEZA

HAAZ: AFA, 7= gAHAFA 52F 656-1
ZhEH g gt Loty
Tel : 031)820-3580 Fax :031)821-3108
Cellphone : 016)283-0361

E-mail : dukim@catholic.ac.kr

A% 5% 7170 QW awse HAx 4L o
el @ ol 17kl anﬂ % 598

vz 29 2 9t}
A¥ FFo] dojue 7He

2e 19423 Kuhn7} Ryffelo] A|AjE winzZ

A& 4B 7

“

(countercurrent multiplication) 71 elt}H1]. o]
7ol olshd delxmele Sedn JEH
NaClell = H|EZAo|HA o= s F14
ojojok 3tiL wkHo| A iele FAZLE Eele

HF7Ho]H A NaCls 53 ez AFFaok
gk A ae] e AgzdA £ adE F A
NaClgt 554073 AEFHUA FH 7+ (n-
terstitium)®}] AE2 >x(ZE)7t Z278E A
S HF FE 7149 ddadsingle effect)z}
sl o] Zr7lE AHd os AT e

Rt



CaW S V1AS 8t

o sBzs PJFUoERY Fo| HAE Wl
FoloA Ach ol ZANM FAztel ¥
g ey oln @ 5 weeAe el avy
B2 R w e AFE FE Aol
AReAAT 54 olBoR Brs AEA FE
7 ol @RS WHEEEola Bt

25 olgte] SEoIME WA nale] SERE

o] RF 51‘8 &3

on #F& AP7E NaCls 5574
o ZH%’—-,—ELAE Kuhn# Ryffel®] WHH-33%
71de] EF3A A&o] EdH2] ¥ THF
o] 7 dyE 1 LERE
2o 7Fe=4317H(thin - ascending
limb)o.2, w2 FH(outer medulla) ¥+ &
24Pz oz FAEH Jom Hedo Jhed
ol A= NaCle] 554 & 7]do] glo=
2 &5Fo HAFIHVF FARIAE JEOR o

Pty

QEREo]l £&FA(inner

medulla)

oAt

1972\39] Kokko®t Rector[3] 2|z Ste-
phenson[4]& &£4AoAMe @Y Fxtes 7ed
Hztoll A Dol NaClel 537 AgFFds
F=3 W53EZ  7)A(passive countercurrent

OQuter

Inner
Medulla

Urea

Vasa Recta

3 ZHthick ascending hrnb) =
&

lated tubule perfusion study)

multiplication mechanism)& ®E3Ah o] &

2 &5 g did =&

AqshE NaClgt 78S 92 F A=E

TR o L =9 24(wrea)E F8E

3l olF HAME TH £544

A0 £44 HEE AE

=48A7ZHe NaCldl Ot F34A44L dids]

vha B3 e digh FaAge vl dolof &

o} °]d Z713}el| A 7}"”334 2 HY &
=%

%

4 F\-N e

FTE &= NaCl, 2, 84 A 71/ &
o Axge] Reui o5 ol
of webo} sheE Wz

A=)

puncture study) %+

F

ﬂﬂﬂ s

7 HFE 10993 <ol 2
A A4 ¥k (transporter) &, &
A, 8AWA Fo] F=2Y

2
B4 A4 ATk sl B

Loop of Henle

Collecting Duct

Fig. 1. Diagram showing the location of the major medullary
transport protems involved in the urine concentrating mechanism.

NKCC2, Na'-K'-CI™

cotransporter; FOMK, renal outer medullary

K" channel; UT, urea transporter; AQP, aquaporin(modified from

Ref. 17 with permission)
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