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=Abstract—=

A Study on Plasma Renin Activity in Korean Hemorrhagin Fever

Suhnggwon Kim, M.D., Bo Yun Cho, M.D., Jung Sang Lee, M.D.
Chang-Soon Koh, M.D. and Munho Lee, M.D.

Department of Internal Medicine, College of Medicine Seoul National University
Won Dong Kim, M.D. and Hong Jin Yun, M.D.
Department of Internal Medicine, Capital Armed Forces General Hospital

To evaluate the possible pathophysiologic role of renin in acute renal failure observed in
Korean hemorrhagic fever (KHF), the author measired the basal plasma renin activity (PRA)
and the stimulated PRA by radioimmunoassay for angiotensin | in 15 normal controls and 42
KHF patients who are admitted in Seoul National University Hospital and Nation Army Hospital
from Jan. 1975 to Jan. 1976. ‘

The results obtained were as follows:

The mean basal PRA in normal control group was 2. 9-+2. 16 ng/ml/hr in the patients during
the oliguric phase of KHF, the mean basal PRA was 4.7-2.13ng/ml/hr, and there was
statistically significant increase compared to the normal control.

In the patients during the diuretic phase of KHF, the mean basal PRA was 3.442.09ng/
ml/hr, and there was statistically significant decrease compared to the oliguric phase of KHF.

In normal control group, the mean basal PRA was 2.922 16ng/ml/hr. And the PRA 1
hour after the administration of Lasix® 40 mg intravenously(stmulated PRA) was 5.32:2.20
ng/ml/hr and there was statistically significant increasec ompared to basal level.

In oliguric phase of KHF, the mean basal PRA was 4.6-+2.01 ng/ml/br. And stimulated
PRA was 4.442.34ng/ml/hr and there was no significant changes.

In diuretic phase of KHF, the mean basal PRA was 3.3%1.86ng/ml/hr. And stimulated
PRA was 5.2+2.58 ng/ml/hr and there was statistically significant increase compared to basal
level. There were statistically no significant correlations between basal PRA and stimulated

PRA and serum creatinine, BUN, urine volume and peritonial dialysis.
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Tab. 1. The changes of the plasma renin activ-
ity by Lasix® stimulation in normal controls

Case PRA* (ng/ml/hr.)
No. Name Sex Age | Basal 1hr 2hr 3hr
1 Oh, H.R. M 39 3.6 5.2
2 Chang, S.J. F 70 8.0 8.0
3 Park, J.JD. M 20 4.5 8.0
4 Cho, S.]. F 56 2.7 0.7
5 Chun, KR M 37 56 7.5
6 Choi, SH. F 48 0.2 1.2 1.8 1.4
7 Mooy, SH. F 33 2.4 7.5 8.0 7.8
8 Kim, HJ. F 43 1.9 2.3
9 Kim, K.J. F 27 0.8 7.5 7.0 0.1
10 Sim, J.S. F 58 53 8.0
11 Ruk, GH. M 55 0.2 0.6
12 Cho,. J.G. M 22 1.8 4.6
13 Chung, US. M 48 2.7 5.2
14 Oh, C.J. M 20 2.1 3.7
15 Kim, .~ M 23 | 37 80
wsso. | $F I 30 15

* Plasma Renin Activity

PRA( . .

fmlhe ) .
& : .
A

) ¥ 4
normai  Cliguric  Diuretfic
cantrol  phase phase

Fig. 1. Plasma renin activity in normal control and
oliguric and diuretic phases of Korean hem-
orrhagic fever.
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and the laboratory

findings in the oliguric phase of Korean hemorrhagic fever

Case PRA(ng/ml/hr.) B.P. BUN/Cr. UV D
No. Name Sex Age Phase{ Basal 1hr 2hr 3hr (mmHg) (mg% ) (ml/day)
3 Yu W.S. M 31 06 8.0 7.0 160/100  107.6/14.0 3.6
7 Ku HC. M 43 06 50 80 7.5 6.0 160/120 126.0/ 7.8 300
9 Lee, K.S. M 58 010 8.0 130/ 75 146.0/12.5 0 +

.10 Cho, S.W. M 38 09 7.6 7.5 2.4 6.5 140/100  126.0/ 8.6 0 -+
13 Kim, D.S. M 42 015 2.4 L7 1.7 2.4 150/100 121.5/15.8 310 +
16 Hong, Y.K. M 31 06 6.5 180/110 103.5/13.8 50 +
18 Choi, J.S. M 5 05 7.5 80 57 7.0 140/100 103.0/12.8 0
21  Kwon, M.S. M 29 ol 40 41 50 3.5 150/ 90 112.0/11.1 100
22 Kim, L.C. M 25 03 7.0 4.2 6.4 150/110  84.1/ 2.9 330
23 Kim, LS. M 25 04 3.5 4.2 8.0 160/100  72.0/11.4 270
27 Park, Y.C. M 23 04 2.6 140/ 90 85.3/ 7.0
07 4.3 52 4.5 130/ 90 ' 70+
29  Kim, Y.S. M 23 05 4.5 1.7 170/120  80.4/ 9.3 280 -+
30 Kim, BH. M 24 09 2.3 24 3.2 150/100  80.0/ 8.3 0 +
32 Kim, Y.H M 23 ol 4.4 3.6 4.4 140/100  40.0/ 5.7 40
33 Kang, H.J. M 23 ol 2.8 2.9 140/ 90  54.6/ 4.7 80
34 Chung, B.S. M 28 05 2.4 1.9 2.3 3.4 160/100 126.6/11.0 250
35 Chung, HW. | M 26 02 20 2.2 21 1.4 150/100  90.0/ 9.1 360
37 Park, C.S. M 24 07 1.2 1.4 2.4 6.5 1707110 124.0/14.6 300 -+
38  Kim, SiS. M 24 03 5.4 3.3 80 8.0 150/110  126.7/13.6 0
39 Kim, S.K. M 21 04 3.5 35 41 4.1 150/ 90  88.0/ 7.3 +
40 Kim, J.S. M 25 03 58 80 7.5 8.0 130/ 90 118.6/11.4 30 +
41 Lee, L.H. M 23 03 7.5 7.5 150/110  84.5/90 150
Moo s | s IE] MY B

PRA: Plasma Renin Activity
UV: Urine Volume

PD: Peritoneal dialysis or hemodialysis
06: The 6th day of oliguric phase
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Tab. 3. The changes of the plasma renin activity by Lasix® stimulation and the laboratory
findings in the diuretic phase of Korean hemorrhagic fever

Case- \ PRA(ng/ml/hr.) B.P. BUN/Cr. UV D
No. Name Sex Age Phase’ Basal 1hr 2hr 3hr (mmHeg) (mg%> (m)/day)
1 Kim, S.Y. M 41 D3 3.5 8.0 130/ 96 .~ 95.1/ 8.3 850
2  Pun, M.H. M 34 DIl 7.4 8.0 130/ 85 114.2/ 7.2 740
4 Kim, J.H. M 46 DI 4.8 6.0 130/ 90 . 84.8/7.6 430 +
5 Lee, K.W. M 35 D2 1.9 80 80 7.5 120/ 95  44.6/ 4.3 1,250
6 Lee B.J. M 41 D2 26 1.9 14 43 150/105 131.0/14.3 1,770
8 Kim, JL.W. M 20 DI 1.3 80 47 7.1 150/110 106.5/ 7.8 1,240 +
11 Kim, W.J. M 51 NO 29 55 58 53 120/ 90  88.5/ 5.2 1,500 +
12 Lee, D.H. M 28 DI 2.4 25 50 23 150/ 75 164.9/10.0 630
14 Lee, J.H. M 42 NO 2.6 190/120  53.8/ 5.4 4,000 +
15 _Choi, B.N. F 42 D3 5.4 140/100  76.4/ 6.3 1,400
17  Kim, D.H. M 64 D2 4.5 160/100  13.0/ 4.0 550
19 Kim, Y.S. F 52 D2 31 41 22 35 170/ 90 116.8/ 5.7 1,100
20 Nam, S.K. M 43 DIl 3.2 80 3.4 : 150/ 90 100.1/ 9.3 450
23 Kim, LS. M 25 D2 7.0 140/ 90 110.4/13.4 450
24 Lee, S.C. M 21 DI 57 80 3.6 80 150/100  63.2/ 5.8 400
25 Chung, K.R. M 21 D4 3.5 130/ 90 45.5/ 3.4 3,370
26 Lee, B.K. M 24 DI 0.5 41 3.3 3.6 140/ 80  44.0/ 5.7 1,470 +
27 Park, Y.C. M 23 D2 3.0 ' 130/ 80 5.2/ 4.9
28 Kim, W.W. M 22 D4 1.7 L6 140/ 90  35.8/ 4.4 +
30 Kim, B.M. M 24 D3 2.7 , 130/ 90
31 Kang, Y.M. M 23 DI 40 6.5 80 2.4 140/ 90  81.6/ 7.9 400
34 Chung, B.S. M 28 DI 0.8 120/ 90 ~ 17.3/ 2.2
35 Chung, H.W. M 26 D4 1.5 0.8 130/ 90  17.6/ 2.2 4,350 +
36 Chung, Y.K. M 27 Dl 80 50 35 35 150/100  30.0/ 2.8 1,250 +
37 Park, C.S. M 24 D3 7.5 150/110  78.0/ 7.0 1,650 +
39 Kim, S.K. M 21 D4 1.3 130/ 90 +
D7 1.1 19.3/ 1.9 +
40 Kim, J.S. M 25 D4 3.6 140/ 90 - 40.2/ 4.1 3,500 +
D7 1.2 130/ 80  23.5/ 3.1 3,400 +
42 Lee, D.K. M 22 D2 1.8 1.8 140/ 90 160.0/15.1 930
Mean+5.D. 2 S iE L IR By BIEY AT

PRA: Plasma Renin Activity
NO: No oliguric phase
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Fig. 2. The changes of the plasma renin activity
after Lasix® stimulation in the oliguric
phase of Korean hemorrhagic fever.
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Fig. 3. The changes of the plasma renin activity
after Lasix® stimulation in the oliguric ph-
ase of Korean hemorrhagic fever.

Tab. 4. The changes of the plasma renin activ-
ity after Lasix® stimulation in the oliguric
phase of Korcan hemorrhagic fever

PRA
Case No.
Basal 1hr 2hr 3hr
3 8.0 7.0
7 50 8.0 7.5 6.0
10 i 7.6 7.5 2.4 6.5
13 2.4 L7 1.7 2.4
18 7.5 8.0 57 7.0
21 4.0 4.1 5.0 3.5
22 7.0 4.2 5.4
23 3.5 4.2 8.0
27 4.3 5.2 4.5
29 4.5 L7
30 2.5 2.4 3.2
32 4.4 3.6 4.4
33 2.8 2.9
34 2.4 1.9 2:3 3.4
35 ] 2.0 2.2 2.1 1.4
37 1.2 1.4 2.4 6.5
38 5.4 3.3 8.0 8.0
39 3.5 3.5 4.1 4.1
40 5.8 8.0 7.5 8.0
41 7.5 7.5
Mean:S.D. I P PRI S

PRA: Plasma Renin Activity after
lasix 40 mg 1.V. (ng/ml/hr)
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Tab. 5. The changes of the plasma renin activity
after Lasix® stimulation in the diuretic
phase of Korean hemorrhagic fever

PRA
Case No.
Basal 1hr 2hr 3hr

1 3.5 8.0

2 7.4 8.0

4 4.8 6.0

5 1.9 8.0 8.0 7.5

6 2.6 1.9 1.4 4.3

8 1.3 8.0 4.7 7.1
11 2.9 5.5 5.8 5.3
12 2.4 2.5 5.0 2.3
19 3.1 4.1 2.2 3.
20 3.2 8.0 3.4
24 5.7 8.0 8.0 3.6
26 0.5 4.1 3.3 3.6
28 1.7 1.6
31 4.0 6.5 8.0 2.4
35 1.5 0.8
36 8.0 5.0 3.5 3.5
42 1.8 1.8

23
Mean®SD. |, $% 458 4704 2186

* PRA: Plasma Renin Activity after lasix 40 mg
1.V. (ag/ml/br)
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SRS fe] BATHE AR

LikE R e 2 Bl $8e= W

__41_._



42 —XEEREa%E F10% B1% Be H178 1976—

o MRES HIEs MERRE BAEtL o2 Wl
HREA 4 Nasl BERHE MY )AL 1A ma-
cula densa 3 PRSI B4R A Renin b
€ REY. o) b e mERE it —FE
HRBEBIRS] EHS BAA 2, FEl FRY M@
WHTEE oA Zhel SRMES dosle R
REE FHEAATT BRE A2 4 grpssm,

ZE™% Renin Boassay #:-¢ FlHste FE%{#7) 6.6
22.0ng/ml & B R, % %2 Renin Ra-
dicimmunoassay #-& Ff 0.1~7.0ng/ml/hr 8 %
g #ES). 19764 Kaplan®™2%0) 1% Renin i
BfEE Radioimmunoassay }:2 FIf TEAA B
Fol A 2.02+1. 43 ng/ml/hr, EHBEANA 1. 3740,
8 mg/ml/hre BEY D, KESY RHL 2042,
I6ng/mi/hr 2 LT 48 443} fA% @S 2yeh

'%ﬁgxéﬁﬂ]"‘] Tu%%.2 Angiotensin 19 %%
€ &3l EFACA 0.548/100ml ol Kok &M
Rl 3.720.20 #g/100ml 2 @& HBEy
32,  Massani FL2 05412 ng/l | A 457463 pg/l 2
44 #BmE-¢ W&ok g Kokot™, Browns,
Ochoa®, Ruiz-Guinaz®s} DiBona'#% ojs] R
wehe] BRMEREA AR, 12L BT REAA Renin
FWY B —Fmho 2 e Renin o ehg
+ Uz BHT 4 dok HEEY HRREL B
H EXEY 2942 16 mg/ml/hr & SHEMBHNA
4.742.13mg/ml/br 2 Bhe-¢ HELT + e
19734F ZE5" Renin Bioassay j5% T IEE{Ee)
6.612.0ng/mlollA] 24.1%11.2ng/ml = BT L §
& v glet ;

R&5 4% Renin Gt} HHMGE 8550 et
ofzko] BERol glont EEES KKL Massani £
5} 7ol K&k Mi%§ Renin 49 G+ 98
29

=Z 4% Renin iHis U Bk F2
BB S Rt BB BB o), BEee
#18 FE-BES fi8f Renin EHMEE BLE o 99
R A 2o o1& ®Rel BiifE S 2 e Renin
substrate & Dol 4T TIHEES] =A% o] RIEE
o= v BRET Aol ksl
" Haber & uranyl-nitrate of] {3t 2T 24
m4F Renin {Edksl FRmiE-HY HEKSRE #WEL
Ao, FEEYN WE BRI, o7& FHRifuEEe)
Bz BlEgels wmel Badissl Eigge
BiFE A e &g Aoz AAdn,

m4¥ Renin 7549 Mg glo XEE: BEEL R
£E 20, AWEERA KL BTEY RES Bxd
2 % Renin 8] %% HRs & F A,

Renin 4PlER ) ol = Wallach™, Drayer™ 9]

- 3rfr, EEE FURM ARGl o=l o Mk

BY HAE JApstE Fikeld A+ mEE EE
A #1%& nitroprusside, diazoxide, hydralazine &} ¢l
04O eeo Ry 2 ol FAS I H AH
7t BUHA 43, EREE $H00A gon, EEY
293 BEgels AT + dv FRM(Lasix®d)
9 WREMHES Bl

FIR ML Renin SRRIERS]  #aol el =7
el deth. & FHMBIKS HEAA Renin 9 5
2 R#AAZcIE B, macular densad} A9 fEROR
Ml ksl Nad) Fmikst ob=lel #IREANA Na
o] #En5re macular densaollA] Renin W& (R
Qe ERE] KT A Boloh

19764 Kaplan %94 Lasix® 40 mg MIRHAIE I
HEEABTFAA  2.62%+1. 43 ng/ml/hr ol A — R
4.00-=1.82ng/mi/br 2 BinE S WEsldn, EF>
rfizell Q8 # 2.6158) BINE WMETY KBS WK
¢l 2.942 16ng/ml/hrol 4 5.3%2.20ng/ml/hr 2
Bt B HRE 2yck

s FE M)A 3,341, 86 ng/ml/hr o] 4 5.22:2.58
ng/ml/hr 2 @S ERRIES Lyov, ZR
A 46+42.01 ng/ml/hr ol A} 4.42:2.34 ng/ml/hr 3
& Kol =

o] ¥R BEAKMMAA Bolk AMEFEFREZLE
W A4S BEEREREY] & RIBAA FURA KT
BaEol FHERAV, WREFHEE FRMA MHRE
o9 fefol RuHEste] macula densa ¥ WERE W
g AL, oldl Renin 7t #imsiel slolAl #
o] Folx|viebE HHERIEMRSY Renin &K 2 &
WaEl MRS 29 Aoz HMT 4 ek =% 2
RS 5UlN A Lasix® MEERBAER FAT M
5 Renin fEHRES] WAOE 29 AL AMETRZE
Lasix®} Mannitol o] 9}sf Bfib=ivte B G
ko 2 PR, HE S FEetn SRR

#® ]

A2 RERE BRI KEBM B PaRlol 19754 10A -
B 19764 1AAcldl REDES Bt ARS %
A 1543k, 197448 8 Rel 19764 1R Aboldl A&k
By BNAEMBRE ARl Ak 204 2 BHEYN
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AR AR 2244 A KR BES BERPTR
2 RAFRL BERDHEMMAR B2s BE 8 24
#5 o 2 Radicimmunoassay & ffiffiele] FEEEm4E
Renin {HHE 2 Lasix® fIENBRES ®iEda =
$3 22 HREE A5

1. EEME Renin FHikEs EHHERA4AE 2.9
+2.16 ng/ml/hr, BRERHMEAS] ZRPBHAANE
4.742.13ng/ml/hr 2 FERERs. ksl e
o2 HEL EZRE 1o (p<0.01). FRPS Ren-
in {EMEYE 3.4+2.09ng/ml/hr o) o= ZREAS W
BEte] HiFtRHo R HEY ERE 1 (p<0.05).

2. EEHBHAA Lasix® JEAMKRES Eis
2.94-2.16 ng/ml/hr o] FEE(EA A Lasix® 40mg 33
R 548 - —BERS Mf%¥ Renin {E#E{EX 5.3+2.20ng/
ml/hr 2 HEitEBaYe 2 FEL BME 2L
0.01).

3. ZRUBHEANA Lasix®HRAMBEES Bz
EEMEYE 4.6+2.01 ng/ml/hr o] gl 27, Lasix® 40mg
H5tE —HREY 4.412. 34 ng/ml/hr 2 &3 £R
E Vet Al gkt

4. FIRMIBEANA Lasix®FIRBHREES EHst
EFElE 3.3+1.86ng/ml/hre]gl o] Lasix® 40 mg
gt —HFRIEYE 5.24:2. 58 ng/ml/hr 2 H3HEHC
2 HET ZR2E Jebi 9o pe<0. 0.

5. FEEM4¥ Renin jH#EE R Lasix® FIRENEE
ol #3F KFES Ififs creatinine {6, BUN{H, —HR
& 9 MEESETAS] AHRNGE gk

Plbst 2o £8E fiad vu ZRECGE RER
#% Renin {HHMEZF ek, Lasix® FIEEH B2
RHES Bolxl gelrh, FURHNA M4 Renin iHik
{E7} W, Lasix® FBERBEA KES el
o] HmBA MM 44 ZHFTRZAA= Renino] 2
Bl olwl BT &¥ F BRMmMKES #L] 8
FELS & Aow HEYL + A
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