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Factors Affecting the Relationship Between Renal Renin Activity and
Plasma Renin Activity
— I. Experiments in the Two Kidney one Clip Goldblatt Hypertensive Rats—

Kyung W, Cho and Sun H. Kim

Department of Physiology, Jeonbug National University Medical School

The change of plasma renin activity is one of the mcst important parameters explaining
the pathological physiology of the hypertension.

The relation between renal renin activity and plasma renin activity has not well been
documented since last decades.

In an attempt to clarify the relationship a series of experiments have been done in rats.

The following results were observed, '

1) Renal renin activity of clamped kidney increased after silver clipping and the increments
were maijntained until four to five weeks of operation.

2) Renal renin activity of the untouched contralateral kidney was vulnerable to be suppre-
ssed just after clamping, and the activity disappered almost below the limitation of the
radioimmunoassay sensitivity up to four weeks.

3) Plasma renin activity was changed by the renal renin activity, but the regression
coefficient from the two kidney one clip Goldblatt hypertensive rats was different frcm the
sham-operated, or age-matched control rats. ’

4) Plasma renin activity of all the groups tested has the exponential curve in terms of
renal renin activity. )

These data suggest that the renal renin activity is important to control the plasma renin
activity in certain experimental condition, especially in chronic status.
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Goldblatt 5 (Goldblatt et al, 1934)& A3 " o= =
£Aq mYEgG—A4 aPE Yo7 EE AFY
Lor, o] AP RYL o] Lste mY bl A3 g A
A4 Z2A & 4 ddeh IF, A4 zE el el 4
P& £ BYol renine &3t A4H angio-
tensin(Page & Helmer, 1939,
et al, 1940)J o] 8313 =, Gross(1958),
(1960)¢] 9} skod, o] angiotensin & F-Als]Z = Y
aldosterone & #=| A7 = oFF ZHE3I} 4adgle] &
Adgezd, zyae a4 E ola skl
o] 5= renin-angiotensin aldosterone & o] &-& A
g 3hlo] o]l2g

A4 sy ko] 2ol A plasma renin activity (PRA)
9} Fat3ke] FAld FHsle B ATl o] R o
=, renin Eu]8 sAd FdE g ATAHEY I
A9 FAo] Hel feh(Vander, 1967,
Freeman, 1976, Reid, et al, 1978).
activity (renal renin activity, RRA)$} renin §9] 2}
£ b 94T FdASE Yd-gol gzl e (Park, et
al, 1978, Brooks, et al 1980), Z&ql¢] = ¢ B}
o fastel el A 745 = RRA oF PRA 719) alAlo] o
Sl e 2 d77 2x g A 2o

w2tA A5 two kidney, one-clip Goldblatt
hypertensive Ratsel] glo] 4 RRA ¢} PRA 7+2] =17
F 733 & AEE AEsdr

A3 1934 ol

Braum-Menendez,

Laragh &

Davis and

A renin

B B A &

AL =3 Charles-River Rats(12~20 wks) & 4}

R

£33 29, low-salt diet & 53 o= A Ydlas
Qg oz AP AHgste AR ASFYH.

Agel| 2443l FE-L Nembutal (50 mg/kg, i.p.)
2 ] sle] 2345 9-¢ 2ALRA e dla, o7
o] 0.2mm(f 7)) silver clip& AHgste] FF4 7
&8 goAF, 44722 AT F £ Ao 443
9}, Sham-operated group -& 2] 3}
X AAnbg ASae 48T FYE FFLE A
R

4% 39, 15, 4~55F, 24 8~94 Ate] T3}
o A4s Adstger, EDTA(5mg EDTA/5ml
blood) & #4324 E A43ted A4 EedF plasma
£ —20°C off B3lstg =k (PRA).

23 AL A TR AEsqx 4% Tz
-5 7}—51—61— uteg) sl —20°C el Eaislgl o (RRA),
Sham-operated rats,
diet rats & 93 wj oz Ak

PRA = Haber 5(1969)¢ #ujloz ZH3lg o,
RRA = Cho @ Malvin(1979)¢) why ¢ o] &3t A
<2 8}9] radioimmunoassay ¥4 o & &F 5t ).

silver clip &

control rats 283 low-salt
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Two Kidney, one-clip Goldblatt hypertensive Rats
ol A clipping 38%¢ clipped kidney 2} untouched,
unclipped kidney &= RRA ] 9gloiA w3 #HIE
Ho|lx gt} E 144 B 4 9l %] clipped kidney &
RRA = 6e] SF 76.63ngAl-mg-! of fresh tissue-
hr-1¢] o, untouched kidney ¢ RRA & 43.83 ngAl-
mg.t-hr'2 &4 RRA = #Axg wW3kE

Table 1. Effects of renal artery clamping(left) on the renal renin activity(RRA) and the plasma renin

activity (RRA)
Time elapsed Expt Group Sham-op. Group Control Group
RRA! PRA:? PRA3 PRA RRA3 PRA
CL UNCL
3 days Mean 76.63 43.83 17.78 55.93 6.76
+SE 9.41 2.77 4.43 3.00 1.25
n 6 6 4 4
1 wk Mean 59. 30 16. 27 17. 82 40. 29 5.21
+SE 8.74 1.93 6.37 2.98 0.59
n 6 6 3 3
4~5 wks Mean 70.15 1.00 22,17 39.09 4,34 32.00 5.52
+SE 11.58 0.26 8.33 4.54 1.05 4.60 0.78
n 8 8 3 3

1: ngAl/mg of fresh tissue/hr
2: ngAl/ml/hr

3: Mean of the both left and right kidneys
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Table 2. Relationships between renal renin activity(X) and plasma renin activity(y) in the clamped,
sham-operated, and age-matched control rats

Groups tested No. of expts Regression line(y=a+bx) Correlation coefficient
Goldblatt
3 days y= 2.094+0.205% 0. 4341
1 wk y=—12.5224+0.512x 0.7022
4~5 wks y=-—13,128+0.503 x 0. 6999
Sham-op/Control 17 y=2.036+0.087 x 0. 5602
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Fig. 1. Effects of renal artery clamping on the
renal renin activity and the plasma renin
activity in the function of time sequence

o F 3 gk, 34 F9] Sham operated ratsoll4l: 4
B F (k2412 RRA &) s374]), 55.93ngAl mg!
hr-1z, 1~553%2] sham-operated 4l age-matched
control rats ¢} RRA, 7+3; 40.29, 39.09 ¥ 32.00ng
Al-mg-hri8cle o APT Brpe @dgbe),

% 1579 F = clipped kidney ¢ RRA = 59,
30, untouched kidney 9 RRA % 16.27 ngAl-mg-!.
hr-'2 okZ4> £3] untouched kidney ¢} RRA &
#Z43e Rgvh. Clipped kidney ¢ RRA = 28wt
Sham-operated rats ¢ RRA ¥rl: =9kr},

%% 4~5% 2] clipped kidney 9 RRA = t}4)
Z7ksked 70.15ngAl- mg-!- hr1¢) A& wg ok,
untouched kidney ¢ RRA & A< £45¢] glgicl,
A;}% 71 7+%2] sham-operated rats ¢ 3¢ F RRA
= 39.09ngAl-mg-i+hr-te] g e},

Plasma renin activity & clipped groupe] $lo] 3
d, 15, @ 4~5%] 27 17,78, 17.82 @ 22.17ng
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Fig. 2. Relation between renal renin activity and
plasma renin activity

Al-ml-! of plasma-hr-12, sham-operated group
Z-& 717k%9k, 6.76, 5.21 ¥ 4.34ngAl-ml-t.hr-,
7 3 control group 4] 5,52 ngAl-ml-*-hr-19] acti-
vity ol ulsle] F Az E 7S 2w 2 o
&€ 2geh 29 18 ol & T8 Helel

Clamping o] 93 RRA ¢} PRA ¢ wi3l7le] ojud
HA JEAE B ek o] & EA g, 2¥
2% sham-operated, age-matched control ratssel <=
E=F 1~5F a4 clipped ratso] glej4, RRA 9}
PRA 719 A4 & MejF3 Qo).

RRA & zA)o] gle}, sham-aperated, control rats
+ %543 RRA S ¥4 2, clipped group s« gl¢]
A& clipped kidney 4l #3413 q+2] RRA =. 5}l t},
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Fig, 3. Relation between renal renin activity and
plasma renin activity in rats
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A gerhE B3, & A4 & 4 dud ca
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1967)9 ¢ sted renin release mechanism e} x5
gy WEoR FE 4 gd& Aol

xrhz Ar o2 sham-operated R age-matched
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Table 8. Effects of renal artery clamping on the total renal renin activity

Groups tested

Renal renin activity (ug/kdiney)

Total renal renin

CL, Left UNCL, Right activity (ug/rat)
Goldblatt

3 days Mean 63. 80 48,32 112,12
+SE 5.40 6.78 11. 86
n 6 6

1 wk Mean 38.93 17.76 56. 99
+SE 4.64 1.91 4.96
n 6 6

4~5 wks Mean 79.07 2.00 79.84
+SE 17.08 0.61 17.43
n 8 8

Sham-op

3 days Mean 59, 65 49,04 108. 69
+SE 6.35 4.54 10. 77
n 4 4

1~5 wks Mean 41.88 34.91 76.78
+SE 2.91 1.43 3.83
n 6 6

Control Mean 61.26
+SE 6. 66
n 7

control F&] regression line$) y-intercept+= 2.04
ngAl/ml/hr o]}, 1~5%9] clamped - y-intercept
7} —12,51 ngAl/ml/hr & R o 24, RRA 7} B3
w2} RRA 7 &&), PRA o] AgtalAle] gle] A
2 Aol gk F component & Z3 gyl W ELE F3]
B 4 & Aoleh ol g AAL 2y 344 4
22 @ < 9lv}. = renal renin activity 7} 40~60
ngAl/mg/hr o] 3k Quiel 2 ¢]4r 4 Aol U+
4 ¢ 4 givh, Park 5(1978)¢] renal renin content
b b4 duE EAEHE REdE Bae 4
A4 -2 A 2+gh], Goldblatt hypertension A] 718l
RRA ¢} PRA 2] AaAlel dte] Fulgde A
2 stz glvl. 2B A | Ae] two kidney, one-
clip hypertensive ratse] gk B 4~ & A=A, ©}
2 AYEFHAAE Y E AdAE o 2T Eetk2
EEEEN

PRA 7} RRA ¢ AT AdAAE Zterhe 44
2. low renin essential hypertension(Dunn and

Tannen, 1977)3F 22 FAe TS o) st=r T

Avagyle] Hejel £33k, § PRA ¥e o
£ 2 o] oldel JdEAE ¢ F flod, HET
renal renin activity 7} 371 w26l 7lelg alabel
ohd 7t A2 =,

% ]

Two kidney, one clip Goldblatt hypertersive
rats o] 4 renal renin activity & plasma renin
activity 72¢} A gle] PhEal 2 AAE v

1) Clamping 3¢ % 3-8 clamped kidney £} unto-
uched, unclamped kidney ¢ RRA &= 23 2= 9
3} 4909, 4~554 Folt unclamped kidney 9]
RRA X A9 L4314+

2) Clamping ¥ PRA ¥ H75igled ol 4%
4~55F7+=) AL g v} ,

3) PRA = RRA ¢} wiz}d) #&#Fay 1924, clam-
ped group 3+ sham-operated % age-matched control
group 7tell glel 2E8 A A o HFAG o]} gl
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