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Fig. 1 Traditional metabolic process of BNP
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Fig.2 Schematic representation of biosynthesis, secretion and distribution of BNP related natriuretic peptides
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Horp—Fo i TR, U BNP B C Sl N i ;
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AT A R A N i P BOIBE - BIAT A0 S 34l BNP K
o AHEFFE—A R RIS T proBNP

Bt S A ATl B E X BNP AR B R, 4R,
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1/13 5551 Liang &5 ¢ k38 T 8 4 proBNP 7£_ A
DAL 7 240 0 i A S e L0 e e ) A A PR S AR T
BNP. % T BNP & A Z [8] i AE 3% e F0 A 21
FRPEE S KA EE” . BN, 2020 4 Schwiebs
R, 5 BNP M, BNP,, BIEHACE
s, M HEE L. HAN, BNP,, MBNP,_, 1EO AL
20 rp o B AT A LAY AR B, EE S R
BNP, ., AEW s 8%, FIRVER k2, fefd
JRERAEHI T, BNP,_, 1] JRVE B (U BNP
(4 1/3 B8, SRS S HT T 1 BNP A 25 SR 2
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Fig.3 Antibody recognition sites and standards for
different BNP detection reagents
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%7 15:%F proBNP FIK Z 4 BNP A HAT 0.1%
(I8 RN . BRAT 5 BNP,, A &8 LR, E
AR S L A R A I = B o LR 95 2021
4T Dillon 5 "% & T ) F Jo3 1% 4 A ok v ff ) £
I PR K BNP,_, F ¥ B R DN 7 v, %07 3 T
FEREACSRAERH N A2, DABA O AR IR DL Fe £
ZHPRHATRIRE ., HAZIF I —UGIESE, e
FHRAET, BNP A5 %50 R by D 1546 D
FI ) BNP Bt Y 20%~25%, Lam %5 ') gf & 17—
FhAE S 5 BNP, L, 1 AN proBNP 9305, H
SRR B AEIZ W O S O B D RRRRERS L, %
R A B R BRI T B R

IR 14 1 AL B UE , {5 JC 5 fd 743 BNP A5z 5
HAR: M, i BNP B AF IR 55 T0 Bl R PPAl
FZWHTIF T8 L

5 NT-proBNPHIBNP{EALRIREWH M
=R

NT-proBNP I BNP [A] J& T FI40 IKZ %, ¥ H
TG IRKEE:,  JCHAE O 5 B B2 AN 13 1 A
YikR B, EIRMR T “AhRET MO,
AR A LR ) A 2 ok i ——proBNP, {H
HEWEF RN R R AN e l] . B R E X
MILFE 1,

Table 1 Physiological and biochemical characteristics of BNP and NT—proBNP
%1 BNP5NT-proBNPH 4 4 (L 454E

BNP NT-proBNP
SFeV5 H proBNP Zf# M >k H proBNP 41 K
IR B 32 76
43 B /ku 3.5 8.5
A EEE FIPR. . HHIRAAS A EAEH
FEE BRI TN« B HEZ2 A Vi 2 ik 52 AT B 22V AR L
-3 Hl/min 20 120
ARSI KR + R
2 D) REFZ + SRRt
PRSI A + ++
PN {1iS [
AR E 72, WA R b, EIRATRAFT d
A ZR TP, AR B TER

RAAS: B Z-M& EKE-BEFBIRS (renin-angiotensin-aldosterone system) .

56, BNPEAT 3220 H HAT EWE 1
1M NT-proBNP &4 76 N I THAS HAs AWt o
BribZ5h, 5 BNPAALL, NT-proBNP H A% 1Y
Gyl B AP AR A A
W2 ffi15 NT-proBNP 76 {4 P AR Sh 5 i
e, TRAEARES I NT-proBNP 57 2| 1Y i il
WA /N—2E | i, NT-proBNP &Il 7] £ £5 M4
Bk, BEFR. 2 KM Om
(ethylenediaminetetraacetic acid, EDTA), Bl i
% (point-of-care testing, POCT) Jyikn] 41,
{H EDTA T 5 Il 4% 5 1175 S 3 i 5 A6z 0 25 SR A
10%~13%. BNP HAEfIJT EDTA fTiEi . Hit,
NT-proBNP 7EIG IR FAA FAR RE 1, iBF%
TR IMRERE . UK, RO B 26T
J&, BNPHZE 52 B 25 nyszm 0 filan, M

NEHBNP GHGER) IGI7 0N, W TR pr
KPR TC I X 43 N TR PE A AN BNP, 3K
KB BNP K- 2 B i, e mi g b, R
1 AR R AE 4~5 2] (Y92 h) EATH
& BEAMATTIBPE LRI 2 LCZ696 (IR
WM ) 23980 2% BNP By PR, X3 8—
S8 BNP [ 28 46 0 3 500 %oF i Al (NEP) [ fi
BNP 19 304 | F508 DT i 15 BNP 7K -t 7= A R
PETF s 0 BFLL, 5 BNPAHLL, NT-proBNP (1)
I AT S, BRI 1 RE T A Ml X 70 B B I R 43
N e = P i YRS A & i
NT-proBNP G J7 kA5 5 -1 52 508 T {56 70 Ak e
5T BNP (434 ik 707

248K, NT-proBNP A& th A5 — B8 i A3 A R 14 1]
A, AERDL AT, RS T NT-proBNP
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F1proBNP, & ¥ NT-proBNP B {E Fl proBNP 22
A7 E K A8 SR N, X — 155 BNP Al
FE M) 1 s 7Y, 554N, NT-proBNP (1) 32 B i i
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ZHNEREM M . [ NT-proBNP 2352 F8 345 H
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BN, IE H 4R 4 P NT-proBNP % B i 7 £ B
Bk, PR ARE NT-proBNP /K FEAL TR A BE A
B, MIAEE X NT-proBNP 2 M s K, 25 1, 5
TEPERCBNP A HE, AR 7 P K NT-proBNP B H 48512
9= PR A b G T TR ARRAE R NT-proBNP
I 53 BT IS A9 2 1) ) 262 /0 F BNP, 17 7E Ife R H)
BE L, NT-proBNP AR F B 55 TAEA Il PRFIR
MK BR W —ge, (HE, il HA—Tff
7% 90 JF & T —> A BNP £ NT-proBNP {H [ 55/
A, A BT Im R B 2R A BNP {E H11 153 NT-proBNP
ERIAE 5, HAFE] T80 77, X RhoRr R s A
WA 25 S B o ELA AT e A S 2 1

KY-BNP-II

_ A ~ -
Fa BB \/K\( (<\e (kﬁ/ ET S

18H5
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Vv
L2 Rk

6 Pro-BNP = 7& 7] LLAE A I B 46 i B 3F
Ei=t 7R

an b prak, AN AE IR A7 AE K& Y proBNP,
O3 B proBNP T = 14 M B30 2 e 1 RB 9 1 1Y
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T EE IR BNP s S N PR 1 25 4. il
Nishikimi % " B} % T proBNP (4 S k6 0 1 R 4t
XA Z2 Gl WIFP AL 52 B BT BC203 1 18HS A6l
proBNP, BC203 451 proBNP [ C i #efii, 18H5H
BN i A, 38 AT LA TR A i 3 L BNP O
proBNP (& 4), Jf HAEW 5 1 15 7 Y proBNP/
BNP [ HLff, 455 W7n 1E 5 ALK i proBNP/
BNP 1 HL A 294 60%~70%. 1] Seferian &5 ™ 4,
KPR I H MR AE A proBNP/BNP L], I H
B JE &0 5 A I 38 5] 2 A B AR H proBNP
BNP FI NT-proBNP (% % Ji , 45 F i 7R > 14 (7]
proBNP/BNP It {8 A 1R K22 fk, ik 5] 1.8~10.8
NE,

itk
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Fig. 4 Schematic diagram of the total BNP and proBNP assay system studied by Nishikimi et al."
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T A I R 2 0 5 BT A W b A A R A
It HZ R 5 vk 456 T ATE e H A 110 AILAH AR
B AR IR A 7= A /43 WA RO IR DA 3006 ) B ) LS
Wah, FrL SR —Fp L 15X proBNP 4 H 8l
REMT AR E A Za0, WA EREL
S FF & T proBNP (4 ARG I R 48 27, (H4h
AR KBAE , 10, Giuliani %5 5 JF % proBNP 4
S PRGN R S I FH Y B o LR proBNP 43
B EE X 8 (Arg-Ala-Pro-Arg76-Ser77-Pro), Tl fE

SHRAR O B I FE A proBNP (Y% £ . Lam
4 1650 B 5% 1Y proBNP K I 2 48 4% S5 M iR
proBNP, .., ‘Bl Y Z e BEPiIAR 5] BNP X i,
PATE LR 5 58 % Y proBNP, . N3, TEH] T
proBNP, o =75 AR o R A 7R 1Y, (H TR
AN F T B A A I 77 . HATSR UL, proBNP
Kl R G I AR, H X H BNP FlI NT-proBNP £
N R 2 SR T 7 vk NI Eb 3 | A e S 3 1241 9
DLk gk IR 0564 Hofl i) BNP 2645 bR, JCEES 84 hnilfs
ROEBWIRE I S H M E.
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ook i . SR, LRI BFSE8E h s FH Y s
SR EEINAS B BNPE Z [RIfF R RN R G 57
(AT Ik 248) 10, A —T0 il A 0 it 5 h %
B TUESE Y, SiAh, XIS K I )
1) BNP A 50 22 [a] o A 3 BRI R ek 22 5
11 TRIAGE Beckman-Coulter £6: 10 28 4t %) Aax I 3P 34
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Abstract Natriuretic peptides (NPs) have been discovered for 30 years, and the clinical use of B-type natriuretic
peptides (BNP) and N-terminal pro-B type natriuretic peptide (NT-proBNP) precursors have been a landmark in
the management of cardiovascular disease, particularly in heart failure. The BNP has a powerful cardioprotective
effect, but the BNP that rises dramatically after heart failure does not show corresponding activity, which is
known as the “natriuretic peptide paradox”. In recent years, with the use of mass spectrometry and nuclear
magnetic resonance techniques, “natriuretic peptide paradox” is being revealed through novel metabolic findings
and testing technology. There are many different biologically active BNP isoforms in the peripheral circulation,
and BNP metabolism after heart failure is different from that in the physiological state. Although the significant
increase of BNP is detected after heart failure, it is essentially false positive due to bottlenecks in conventional the
assay reagents of cross-react to various BNP isoforms, and therefore the bioactive levels of BNPs have been
overestimated. So, we believe that it is necessary to strengthen the understanding of BNP in different
pathophysiological conditions , and establish sensitive and specific detection methods by biochemical means to
identify BNP,_,,, BNP,_,,, BNP,_;,and pro-B-type natriuretic peptide (proBNP). Accurate detection of BNPs will
help us understand the deeper pathophysiological mechanisms of heart failure, and make precise clinical decision
on the diagnosis and treatment.
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