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Renin is a proteolytic enzyme synthesized and secreted from epidermal(juxtaglomerular) cells in kidney.
Renin acts on the renin substrate angiotensinogen to produce angiotensin [0, and then angiotensin O is
produced by the action of angiotensin converting enzyme. This causes the adrenal glands to boost blood
pressure (vasoconstriction) and promote aldosterone secretion. While Plasma renin activity (PRA) is to test
angiotensin [0, the active renin concentration (ARC) is a renin test directly. They have different test
methods and their own substrates. However, these two methods are sometimes interpreted as the same as a
result. The purpose of this study was to evaluate the usefulness of the ARC test by comparing the results
between PRA and ARC.

For the diversity of the experiment, 26 samples were requested to test with PRA(TFB company) and
ARC(Cishio company) to other institution. We compared and analyzed PRA(Immunotech company) and
ARC(Cisbio company) tests using 28 samples from September 15" to October 13" in 2017. The statistical
analysis method for PRA/ARC evaluated the usefulness using Microsoft Excel program by verifying a
correlation analysis of Aldosterone/PRA ratio and a correlation analysis of Aldosterone/ARC ratio and
conducting T-test.

The regression equation of the PRA(Immunotech company)/ARC(Cishio company), which was tested in the
department, was y = 0.0619x + 0.4615 and the correlation coefficient was 0.73. The regression equation of
the PRA(TFB company)/ARC(Cisbio company), which was tested in the other institution, was y = 0.0888x
+ 0.3316 and the correlation coefficient was 0.91. In addition, The regression equation of Aldosterone /
PRA ratio and Aldosterone / ARC ratio was y = 0.875x - 11.688 and the correlation coefficient was 0.87.
Plus T - test showed no significant difference (P>0.05).

Both tests showed a strong positive correlation, but this only represents the strength and direction of the
relationship between the two tests. Furthermore, the actual results showed somewhat differences. It is
presumed that the measured value was influenced by the endogenous renin group mass in the plasma, the
condition of the enzyme reaction and the kind of the inhibitor. When the active renin concentration (ARC)
test is performed, it is useful to distinguish between the two tests as they are complementary.
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Fig. 1. Renin action mechanism.
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Fig. 2. Comparison of ARC and PRA methods.
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o}, PRA 1.0 ng/mL/hr ©]8} 1504 ARC2}E] 3] 412
y = 0.038x + 0.1708, 48A4= R=0.645 2320 (Fig
4), PRA 10 ng/mL/hr o]} 215014 ARC2HE] 3] A4S
y =0.0723x + 1,1087, A4 R=0.60F Ho| F31gt
A EAE HoFAh(Fig 5).

Table 1. Comparison of patient results in PRA of TFB company
and ARC of Cisbio company

TFBA} PRA(ng/mL/hr)  CisbioA} ARC(pg/mL)
1 0.07 2.47
2 0.12 2.16
3 0.12 4.37
4 0.13 1.49
5 0.18 4.1
6 0.27 2.63
7 0.33 13.23
8 0.38 121
9 0.68 16.74
10 0.69 11.45
11 0.78 5.71
12 0.78 7.45
13 0.89 11.25
14 1.13 7.32
15 1.33 12.44
16 1.58 70.85
17 1.97 64.38
18 2.61 14.17
19 2.67 13
20 17.77 71.97
21 9.13 64.69
22 9.69 66.95
23 22.7 147.49
24 27.12 566.78
25 31.95 368.98
26 74.14 593.53
® y=0.0888x +0.3316
" R® = 0.822

=

g e

; 50

£

5 0

CishioAlF ARC(pg/mL)

FIG. 3. Correlation analysis of PRA of TFB company and ARC of
Cisbio company.
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FIG. 4. Correlation analysis of PRA and ARC at below the 1.0
ng/mL/hr of PRA.
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FIG. 5. Correlation analysis of PRA and ARC at below the 10
ng/mL/hr of PRA.
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Table 2. Comparison of patient results in Immunotech company
PRA and Cisbio company ARC

ImmunotechA} PRA(ng/mL/h) | CisbioA} ARC(pg/mL)

1 0.1 0.52
2 0.1 0.82
3 0.2 3.74
4 0.2 3.83
5 0.2 3.86
6 0.2 4.1
7 0.2 5.15
8 0.2 8.12
9 0.2 8.13
10 0.24 7.93
11 0.31 10.6
12 0.33 6.79
13 04 5.66
14 0.62 7.27
15 0.63 8.38
16 1.25 78.7
17 1.26 24.67
18 1.47 223
19 1.56 21.47
20 25 233
21 3.3 21.7
22 3.33 27
23 3.8 25.1
24 4.29 33
25 4.46 56.2
26 5.7 125.9
27 8.46 48.96
28 8.67 73.1

y=10.0619x + 0.4615
’ Rz=05291
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FIG. 6. Correlation analysis of PRA of Immunotech company and
ARC (pg/mL) of Cisbio company.
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FIG. 7. Correlation analysis of PRA and ARC at below the 1.0
ng/mL/hr of PRA.
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FIG. 8. Correlation analysis of PRA and ARC at below the 10
ng/mL/hr of PRA.
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Table 3. PAC /PRA ratio ARC(pg/mL)

PAC (ng/dL) ImmunotechA}P | CishioAtARC *PRAratio | YUY A **ARC ratio AL = A
RA (ng/mL/hr) (pg/mL) (ng/mL/hr) 25 (pg/mL) 2=
3.64 0.2 3.86 18.2 Ay 9.4 AAY
7.26 0.2 5.15 36.3 o4 141 AAY
9.32 0.2 8.12 46.6 ol 115 AAY
11.75 3.3 21.7 3.6 Ay 5.4 AAY
14 0.33 6.79 424 o)Al 20.6 AAY
14.4 0.62 10.6 23.2 Ay 19.8 AAY
14.4 0.31 7.27 46.5 (IR 13.6 AAF
15.46 3.8 25.1 4.1 A4y 6.2 AAF
15.88 1.26 24.7 12.6 A4y 6.4 AAF
16.2 0.63 8.38 25.7 Ay 19.3 AAF
16.79 0.4 5.66 42 94 29.7 oA
17.33 1.25 78.7 13.9 Ay 2.2 AAF
18.75 0.2 41 93.8 A 45.7 IRy
18.78 0.2 8.13 93.9 A 23.1 AAY
20.31 1.47 22.3 1338 Ay 9.1 AAY
20.97 3.33 27 6.3 Ay 7.8 AAY
21.88 1.56 21.47 14 Ay 10.2 AAY
23.7 0.1 0.82 237 ko1 2| 289 Al
25.23 4.29 33 5.9 24 7.6 it
255 0.2 3.74 1275 kel S| 68.2 1)
25.72 25 233 10.3 A4y 11 AAF
27.08 0.24 7.93 112.8 kel S| 34.1 oA
27.89 0.2 3.83 139.5 oA 72.8 |
55.9 5.7 125.9 9.8 i 44 it
86 4.46 56.2 19.3 Ay 153 AAY
*PRA ratio(ng/mL/hr): PAC(ng/dL)/ImmunotechA} PRA(ng/mL/hr)
**ARC ratio(pg/mL): PAC(ng/dL)/CisbioA} ARC(pg/mL)
Table 4. Screening tests of PAC /PRA and differences of diagnostic
PAC PRA ratio eI = ARC ratio Sa el YA = A ES
(ng/dL) (ng/mL/hr) 2EE5 AEAA (pg/mL) 2EE5 AEHA ki
7.26 36.3 IE| 14.1 AAY Y
9.32 46.6 o4 115 AAY Y
14 424 Bl 206 ks i)
144 465 BR 13.6 ) 3
18.75 93.8 e 2| 45.7 914 ¥
18.78 93.9 Al 23.1 AAY AAF
23.7 237 ke 2| 289 kel | AAF
27.08 112.8 e 2| 34.1 ol 4] Y

*PRA ratio(ng/mL/hr): PAC(ng/dL)/ImmunotechA} ImmunotechA} PRA(ng/mL/hr)
**ARC ratio(pg/mL): PAC(ng/dL)/CisbioA}
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Fig. 9. Correlation analysis of PAC/ARC ratio and PAC/PRA ratio.
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