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=Abstract=

Effects of Sodium Concentration and Osmolality on Renin
Release of the Renal Cortical Slice

Sun Ok Kang In Kyo Kim, and Doo Hee Kang

Department of Physiology, Yonsei University College of Medicine

Most investigators have come to stress two different concepts of mechanism controlling renin
release; intrarenal baroreceptor theory and the macula densa theory(Vander 1967, Thurau and
Masson 1974). In the macula densa theory, the specific macula densa parameter, most com-
monly suggested as a possible signal, is either the osmolality or the concentration of sodium in
the tubular fluid (Thuraul964, Vander and Miller 1964, Reeves and Sommers 1965). It has
been shown that sodium plays an important role in the release of renin either in vivo (Thurau
1964, Vander and Miller 1964, Thurau et al 1972) or in vitro experiments(QOelkers et al 1970,
Hammerson et al 1971, Michelakis 1971). On the other hand the osmolality appears to have
no effect on the release of renin in vivo (Vander 1967, Thurau and Masson 1974). However,
there has been little attémpt to study the effect of osmolality on in vitro renin release.

We therefore undertook the present investigation to elucidate the effect of osmolality on
renin rqlease and to further test the sodium influence upon the release of renin from isolated
kidney slice preparations.

Isolated renal cortical slices were washed with normal Krebs-Hensenleit bicarbonate buffer
solution and incubated for 30 minutes in 2 medium containing an appropriate concentration of
sodium and osmolality. The renin released into the medium was measured by the method of
radioimmunoassay(Haber et al 1969).

The results obtained are as follows;

1. The release of renin from renal cortical slices was progressively inhibited as the sodium
concentration in the medium increased.

2. No significant alteration in renin release was observed when osmolality of the medium
was changed.

These results suggest that the release of renin from the renal cortical slices is directly affect
-ed by the changes in sodium concentration in the medium, but is not influenced by the alter
-ations in osmolality.

* B oo Pl 197349 B 1974UE bl T8 R AoR o] Tl L



I. M 2

Renin #u}l¢] 247 %4 a8 ¥4 23 barorecep-
tor A5} macula densa-4¢] g1l macula densa 4
alAx AM -] 429 2 Nat 5E7} renin
2ul g 2ASE A 5408 89108l g} (Thurau
1964, Vander ¥ Miller 1964, Reeves ¥ Sofnmers
1965). 2#d]l Na* 9 g AsAE AN A
Nat 3% &2 Nat load 7} 712 ] renin-£¥]7}
Z7t=E v} = A(Thurau 1964, Thurau%- 1972, Thurau
o Masson 197403} b2 2R Eo] 744 # renin
27t Z/k= o e=(Vander @ Miller 1964, Vander
1967) Aaksl F7HA Ael vk EF in vitro AF el
Ax L84 Nat 327 70 o Az44 &
& F93 ATAAA renin vl st FrFA b 1)
(Oelkers% 1970, Hammerson% 1971), = dkdl=

Nat 57} #44% 9 renin-¥v7t ZE71" b =(Mic-
helakis 1971) A=l 227t e s AF9He] o
ol AL in vivo AF A &3k A
W37l 24 renin Evld] 93E vl Aol ezt
AREAY wlAdd gatd Frtd Nat 9y g3e|zin
3Fe}(Vander 1967, Thurau @ Masson 1974). ©¢]#
g ARk Gk B in vitrodAE ATH
uirt gt whekA TA RS AR wEst A

AAMA renin Euld] ojwY gL slALAE
T zA L A ZAgdigder FAd =g g

Na* 559 3] daAs Rdage

2 B
1. AmEFEEe ®Z=

1.8kg W98 FEE FEAELR FAAZ F FA
ok A Ao A&dtd] 4°Colslz W#As Krebs-Hen-
senleit ringer £ o] =71 petri dishd] T3 A5
4 E38le] K-Hringer & 373t A4 ol &
Ao v AAsSHH. ¥ Stadie-Riggs microtome
L Agstd AARE Q- thE AFAE AATR
4°Col¢t2 Wz K-H ringerd] 27 T o]
AR EE 3048 o] Wel Ao o] &3k =}

2. Yo =4
B Ao AHgd s RgNe Krebs-Hensenleit bi-

C2qhg 312mOsm 2 AA A A AZ L

tNat 5 2 A5ere] Wyl As]d Ao A2 Renin Eulo] vjxle o 8F—

carbonate buffer 24 7 %42 NaCl 115 mM KCI
4.5ml, NaHCO; 25.0 mM, KHZPO4 1.2 mM, MgSO,
1.2mM, CaCl; 2.5 mM, glucose 10.0 mM oji A5
oo 312mOsmelger pHE: 95% O ¢} 5% CO;
o EgALE F9F o 7.4 Vel gl Nat &
o A 93¢ 2AT AE AT $99WY Nat

=8 50, 100 2812 140mM & w3} Agew ol
-8—°“‘*H4 AE9F0. sucrose & A14-3te 312mOsm &
Qg zAddc R ALY e 2AT
W 2999 Nat $¥EF 50mM 2 ¢ AshAl FAA
A gste] AFRSRE 130, 230 2z
330 mOsm ¢] =& w37},

7] 3L sucrose &

3. Incubation B}F

As]AA" 1g8 29 10cc 7 B9+ A7 flask
o] Y2 37°C8 $zelA AR TE] F94 308
7k incubation 8¢l ®}. Incubation o] &y vh-g %4
AHL flask 2 F8 AAs incubation S rE-&
2o} renin $4-& 8] —20°Ceolde] W Eme] u3
st et

4. Renin &%

Renin substrate 2 44317 $18td 7129 FFA4l
A4 AA T T 4847w AAAAZY HAL L

4°Co]gtell 4 AAAAAA AL Lelg oH&4°C
ola}e] W Fadl masiglcl. o« F-FmAIZE ED-
TA(lmg/m! of blood)E A}4£35}41v}. Renin$] &3
& Haber 5(1969)%] radioimmunoassay ¥-& ©]-&3}
o A3 35+g 6] 93 Dainabot Radioisotope Lab.
A9 Renin-Riakit & A}-8-3}1¢] o}

. 4E8E

1. Renin

2|0 st 2YW Na*t 5x2| HEt

A4 AR 8 FARE @5t renin g
2 g9 Nat5Ed) w2t AAT A3E vqieh
Z gy Na*¥5E7F 50mM<Y # incubation o]
¥ = gAY renin A EE 50.9%1 2ng/ml/
rolgd ot %55k 100mM, =gz 140mM = 7t
o] =z} renin 4 £ 45.34-0.99) 38.1+2. 1 ng/
ml/hr 8 27 YA 7489 (p<0.06 A 1%
A1E). ALY vkgh o] 2 AR AL S49 4
=2 o4k}

0,
O

a Ay

=8



—o] g4 ¥ &3] )
R 1E:NatszJ} MEEHH A renin 280 0]
= g%
Na 3% Renin A % (ng/ml/hr)
50 mM 50.941.2

100 mM 45,310, 9%

140 mM 38.142°1*

*P<0.056 M Mean=+S.E.

=60+

s

>

£

~

o

= 50

)

=

240“

£

S

30+

5

I
50 | J)O I5IO
Na Concentration ( mM)

A 1= : Renin Hule] thgk Nat9] g3k

Ze Aste ¢As 490 Natd pudshd A3
AoE A9 A ek ATt
H2E: ARHsE7 MEEHOXM renin
2ujo g3
AERET Renin 4 =(ng/ml/hr)

130 mOsm 49.241.0

230 mOsm 49.63.0

330 mOsm 51.7+2.0

Mean=S.E.

2. Renin 2H|0) o3t U AtSetel @g
}hee golu] AFeke] w3sl renin fEle] ol
% 4 AAEAE FRRA £42RE SR

27 B2 o= ZYe incubation 3+ th. olw] &R

A0 Al s~ 57

’§Cso-

3

o>

=80° i

2

=

840

=

S

30

T T T !
L]0 200 300
Osmolality (mOsm)

H 2 £ : Renin Hujdl] o5t 4AEAEx] 43k

W Na* F5E 2E R4 F3 50mM =2 24
Helel A 289 A 254 2wkl zo] Leoiu
98 4%EA =% 130mOsm € o incubation §¢] &
W] reninZAEE 49.2+1.0ng/ml/hrfg e
2z x%7} 220 mOsm 283, 320mOsm & 713
ol 5. 27351 renin B4 ¥ 49.63.0 ng/ml/br o+
51.7+2.0 ng/ml/hr renin 24 999l & U3E B4

F3 gt

]

V. 1o

Aol A8 renin Fulo] g A TE B2 FAEA
g3t 485 vk govt 2 ARL ol E H4Ag #
#H=xx &3n glv}, B3 juxtaglomerula celld] 4
renin 24 & fdstE A4 galdl dlsAE kA
22x ubrb @b ol a4& FHE P YdedA
A4S} 2L in vitro 4 @2 AFF Gt 4
AZEEY dFL AT ¢ o=z HL 47
Sol fdted o]gslel Hnp(Aois 1974). sEAQl
o] 2 Hammerson 5(1971)3} Oelkers 5(1970) &
As FeF ATRAE ol gdtd LA Nat 5=
7} renin $ule] ® X GFE ATFH 9 P 2
& gy Nat 5x7F Z71%0l w2} renin 3] o
1 2759 skgel. = Braverman (197D % £
] Na* $=7k 3749 o 44449 Qo ¥ renin
27k BARea wag o g 082 Nat ¥
o] & renin Eule] W3 invivo AP A A X =
#3299l Thurau ® 29 F5 F#E(Thurau
1964, Thurau % 1972, Thuraud Masson 1974)-&
macula densa F¥-& AFIE 2T Nat g 35 &

— 57 —



58 —ZA% 9 24
2 load 7} #7449 ) renin $u]7} 2R ebw Bk e}
Zevt B AP AL incubation £4 W8] Nat %%
7F &7t = renin E4l7h 058 FARE G 1
E, AIE) ¢19 2 #HA2 Michelakis(1971)4]
JAAE w02 ¥ 3ok 286 Nato] o]9A) renin
2ol FEE wlAeA] o AL okA® Hala
WEAA ¢z g2t Michelakis(1971)3% Na* o]
ol AZAEA AA Lol renin Fu]E AR AR
b gk e}l 3 Reeves ¥ Sommers(1965)% renin
% ZASHE transmitter substance ¢} renin &4
ol A s, AANY renin FFol]l AR o5
macula densa &4 %9} 3ltal  glucose-6-phosphate
dehydrogenase ¢] #4-8- Na*¢] in vitro ol A o ) g}
S Egeh ol8 A4S Vander 3 29 59
TA(Vander @ Miller 1964, Vander 19670 FA31
< ¥, § macula densa 8] Na*¢] in vivo ol 4] renint
e A AR As 9% o] Akl o Tl
in vitro 4% ¥ (Braverman & 1971, Hammerson %
1971, Michelakis 1971, Oelkers % 1970)5} 2 Ao
A& renin Eaje] Wg Na*¢] dEgnre vug ga)
W] 4E%et-8 manito] OID}- sucrose 5 12314 4z
Al 24y om T4 G gy o} A =
ek s3) et

s Aoi 5(1974)-e L4999 Nat:xr} 719+
renin ¢4 7} $7kEu, Nat 5uisle] whe £l
4 AbRqt wss) manitolef] &Jgle] ulxjy ==
Na*¥ §3& ¢ 4 goa Bte] Nat 5= w3}
ol 9%t renin 249 W= Aokl 93 g gpelzt
et B Ao SAWY gEotwsie g
AR Nat Bx7} AdAEA S5 3k renin 3¥)
S 99e HAx goe ndZR90G] 23,

A2E). o8¢ A4 Thurau g 39 FEd3a
E(Thurau 1964, Thurau % 1972)¢] ¢ 5}ed »as
A=Y in vitro AP Ao PR e=d A7 AT
€& micropipette ¢ o] &5t WA ng 742

344 NaClg9¢ FU30¢ A o Alwad =4
A=d-900t Y4e Qosn =

Z renin 29 7} Z5}3}
=k manitol & ) Ao = o3 w3t gleg 3
2T ok doh 28 = Auge retrograde & per-
fusion ¥ A= 59U A5hg Qo THARDRY Y7
Z-2 renin 2914 Z3}X macula densa F¢]9] A=
57l 71938k Ze) ol)zl Na* ¢] macula densa
cell-& A A T35 n}}—g"_—cla}l 34 v} (Thurau 1972,
Thurau y Masson 1974). ¢]&l g »}4.e 4| 24 Na*

tNa* 5= 9 4% 9ssl AsA A4 A4 Renin

ool A SF—

ZH 58 2AA7]e B¢l amilioride & NaCl £
F @A AxARE FFAHE A= reninfole]
A7 g8 Z2P9¥o vy oS Fas) 5}9&1‘4—(Thu-
rau % 1972). Vander(1967) 94 macula densa¥]
%9 wrh Nato] renin-Eulo] Aol 4%& &
T3 vw3Fel 9l ok Thurau(1964)s}: =23 Nat
load 7} Z7}% # renin ¥¥) 7} 4 Fcha kg
°]3]*7L° AL S 2 A QgAY renin £
vl A% Rthte Nat5Ed A8 2938 & 5
“"4] B ARASE Nat 2574 Zold wl renin i
vl 7k dAdE nedFa gl

V. g =

N,

191 A ARl 4 ALSeF 8 Na*o] renin ule] v
e 93-S ddslux Asid4dd-¢ Nat 55 o 4t
ool 77 BhE g incubationﬂ- F gy =
423 renin& 339 & e 2 19},

1. A9 Na*FEr7} F7Fl u:].a]_ ARzH o
E2 B renin® #&7 Fasct

2. %qre] W3l renin -84 ofFH
= skt

o]zl 7Z& Azl Na* o] renin EulE A& oA
& dehiE Aojeta Az

m}ll_r'

FF=E 7

it

IE

[qn

1D Aoi, W., M.B. Wade., D.R. Rosner, and M.H.
Weinberger.: Renin release &y rat kidney
slices in vitro: effects of cation and cate-
cholamines. Am. J. Physiol. 227:680, 1974,

2) Braverman, B.,, R.H. Freeman, and H. H. Ros-
torfer.: The influence of dietary sodium chlo
-ride on in wvitro release from rat kidney
slices. Proc. Soc.Exptl. Biol. Med. 138:81,
1971.

3) Haber, E., Koerner, T., Page, L.B., Kliman,
B, and purnode, A.. Application of radioim-
munoassay for angiotensin I to the physiolog
-ic measurements of plasma renin activity in
normal human subjects. J. Clin. Endocr. 20:
1349, 1969.

4) Hammerson, G., Karsunky, K.P,, Fischinger, J.,
Rosenthal, J, and Taugner, K.: Einfliss der



8) Thurau,

—A{Ad T3S 1 A10R A 15— 59

natriumkonzentration auf die reninabgabe
aus Nierenyinderschnitten und isolieten Glo-
merula. Pfligers, Arch. Ges. Physiol. 328
1344, 1971.

5) Michelakis, A.M.: The ef fect of sodium and

calcium on renin releqse, in vitro. Proc. Soc
Ezxptl. Biol. Med. 187:8883, 197 1.

6) Oelkers, W., Molzahn, M., Samwer, K.F., Kre-

iser, H. and Iutschke, H.. Reninabgabe aus
Nierenschnitten Abhangigkeit von der Elek-
trolytzusammensetzung des Mediums. Pfli-

ger. Arch. Ges. Physiol. 321:67, 1970.

7) Reeves, G., and S.C. Sommers.: Sensitivity of

the renal macula densa to wuringry sodium,
Proc. Soc. Exptl, Biol. Med. 120:324, 1965.
K.: Renal hemodynamics. Am. J.

Med. 36:698, 1964.

9) Thurau, K., Dahlheim, H., Gruner, A., Mason, J,

and Granger, P.: Activation of renin in the
single JGA by NaCl in the tubular fluid at
the macula densa. Circ. Res. 31(Suppl II):
182, 1972.

10) Thurau, K, and J. Masson: The intrarenal

1D

12)

Function of the juztaglomerular apparatus.
Kidney and urinary tract physiology edited
by A.C. Guyton and K. Thurau. Butterwor-
ths Univ. Park press, butterworth, 1974.
Vander, A.J.: Control of renin release. Phys
-i0l. Rev. 47:859, 1967.

Vander, A.J., and R. Miller.: Control of renin
secretion in the anesthetized dog. Am. J.
Physiol, 207:587, 1964.



