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LM S WS E R RO S et R &, R AEAE T« B HE A I 3R 48 A i
HIALFE 2458, Horr

iR BRI A U 2R 0 040 B R i A B R A P AU 26 TR B IR B U 1) [ A 28044, R AR
FHYE ERRERPURIE , 55 PR IE R BRI MR RS & 5

I IR it AT A PR AR Gt A FE BR AT, A 75 AT 22 1

2 ARAEAURIZE R VBTIR I F A 38 6 B IR 2 A0 s e ek X0 &, HERFAEAE T : BT iR
TN R MG S Y E B S B K U S HATAE W) R B oK B AT A W B e 1 PR Il B AR ek
AN B —Fh

3R AR ZE R 1 FTIR I F A 38 2 VB IR 3 R0 e e kIR &, FLRRAEAE T : BT iR
SR N E A SRR A SRR A R EN1/1000~1/20000, H 28 il A AL 7 1~
50 g/LIFBSAERH e 2 A .

4 ARPEAUCRE R TR i A2 L B IR R RO S R A &, HORRAEAE T BT g
HAREE LS EIR PR N B v FE B 2 se B AR, BT I [ A G308 0 8 A AA L S B 1 R B
(ER

5. ARIEBCRZ R AR (1) F A WS IR 2 RO S e R & HoRr AR A T Bk

T AIOER ) ELAR N0 . 1-8um, SRS A —FhEl 2 g M DhRe 24 4] .

6 . HRIEBCHI ZE K5 Bk (1) F A8 WS H IR 2 RO S e kR &, FRp AR T B
HARE L B IR PoaR mT DUd I BB B a2 B A ) 5 v B T WA ek B, ] DL DA
VTR ) T 2N AE SO AR 42 T AT R o

T AR AR ZE R 6 BTk 1 FF AR 38 26 VB IR 3 RO S sk X0 &, FLRFAEAE T : BT iR
V) 2, 2 Tl P AR S e P T TCE P T TCH AR B I 55 — oAk b A7 ) B 9t

8. ARIEBHIZL R 1 Frak () F A8 WS B2 RO S e akof) &, FRr A7 T Bk
R HE i A AR 2 R B R R PR R MR B S Y [ £ Ong /mL~4000 ng/mL 2 [A] ) 2 4>
AR R B s 1) R AR HE i ez i AL A 1~50 g/LEg AR I A & 3 ARG R 7.

9. AR ZE R 1 FTIR I F AR 38 26 VB IR 3 R0 e e kAR &, HURRAEAE T : BT iR
FE i BT AL 38 2 40 5 (R4 R — S 2B ) 3R AL IR TR0 77 B4 6— (SRR e %) O R 3% B Bk
W iR N-[6- CEM)ZR & AE) OB ] —6- 208 O RN 3% 3H 1ok IV fic Ji sl N— 3% B I W 2 Bk 6 2F
MERACK .

10 AR PE BRI ZE SR 1k 1) B AR 3 5 VS IR R A S B R R 5 &, SLAR 122 T BT
TR 5 T AL ER R G0 R AL VR ) pH << 3 s Bl 14 2% 1R I pH > 8
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REEERE FRELAEZLMATE

BRARGUE

[0001] A WIS R A B, JUH 2 B0 Je— b R A 25 FRF IR R R0 S B e ik
A&

BREA

[0002] HI4EIEELHE FIEER Normetanephrine, NMN) /& £ 'S _ERR R BIACHET =4, & Xt
T B 24 PR JRE 1140 12 W e 0L 998 DRI F A B 5 B AR 42 T RE AT 98 #2 — PP ) FiE s  NMN&
— i R AP T B T L AR I (CAS) , A& — P L A i A B 22 A 1) P R 4 5t 5 7
KIS R ZAE 5 A% G b D 3 B B4 FH ONMNGS 1 b B 25 AR v ()R 24, AE S | i
8 oI R 5 40 B A I A 22 R (PPGLY) Y83 Ak A AU A Bl 3 HL DA s ik FE K PR SR A7 AE , 02
PPGLIRE FEFR 1LY o

[0003] 7' AR A, 0. 5% ~ 1%:2 Mg 5 4 AL IR 1Y) FE o, W8 B R 4 A e 48 i ) I
bR R TS L2 1 e 2 5 » s PR 6 A ) LR W e ac v RO REIR 5 51 AR Rl 82 P B 1 1)
o L AT 22 A 38 B 1 ThRE S AR XL, B3 mT H B Sk y& OV L 29 = BRAIE B A I s S5
R 91 ™ B 3 AT I R A A 0 3 0 B ML 5 A o AR IR AT DL R AE AR LR, BB AR, B
HH I A RTAEG It AH 32 85 R 3R B o AT R 00 0L 252 P PR L2 7 e 52 12 1T R A 4 P 9
U SE50 = T B I R L, B BT ARG B fe b L S IR A S B E, DL H
ARELHYG IR LA R ARE = & 5 Rk R 5

[0004]  H A LHE LR ZE T 7 R0k I 77 7% 32 B HE S 0 AH Ui (HPLO) |
Pt BB 7 925 PR B 0 52 (ELTSA) S B 728 M 5, (EHPLCHE A Eb 5 2K AR vy L 5 e s L b 2 0
SE » T B B 28 N o v = v ke A B

LZAASA
[0005] AR H AL T R G S 4k — i A0 265 B B IR 35 RO S 2 A Wl k711
&0 R AR R TS BRI S B AT A I, DU I % 4 R 1 SN 2 W R 9T
At H .
[0006]  JYSEN B H ), A K AT RECT R AR T %

AR W IR ) F AR R 2 T B IR R RO S A AR B, A A WU R 8 R i 717 A 2
G0 Hdr

JIT I (R4S I 2 4 0,455 B e a1 e g R AU 2 RV B R B ) [ A A, P 4R
LY ERREREPURTE W, 55 R IE R BRI RIS & 5

BT IR A it 1T A PR AR G0 L FE BR AV, TR A 751 AT 22 1
[0007]  Frid s RN A W JE 1Y W B L B oK S AT AR S B oK v S L AT AR W ek 1
IR (ALP) BRBUR ok A A (HRP) H i 22 2 — ol
[0008] ﬁﬁt%%ﬂ%yjiéﬁﬁ%%%%m?T'%*D%E HAS MR E N1/1000~1/20000, H:2% o
WA S1~50 g/LEBSAEH B tiCasein, 5,
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[0009]  J ik 40 26 FHVE IR ER DAy B [ B 22w B Ak , o [ A 60 4 1) 2 A A
N RGP AR B AR FLAR CELFE 3 B AN A A LA
[0010] B EPEARER I B A2 M0 . 1-8um, R HE A — FhEl 2 s DhRE L A, FEEA
B F-—COOH.~NHz—OH , B A 7 7 Ik 37 /5 R nl s e A , 75 480E 37 I I o 25 1) T
P
[0011]  Fridk H A 5 WV B RR o mT DL i e sl ) 82 60 49 1 7 v 0t T R 1k i Bk
b AT UL DA R T 20 B e B T R AR b
[0012]  F ik ] 4 0. 4 e Pk A BR L8 (H AN R I FT TCER AR T TCH LAk mliod 3o 56 — Hufdc it
AT R
[0013]  FriR e i F AR 25 A IR 3R 0 B vk B ARG 21 1 Y5 Il £ 0ng /mL.~4000 ng/
mLZ [H] [ 22> (64 AR R BE s 1) RIS HE S, R R P B & E1~50 /LRy IiE A &
H BSA) FB 5571
[0014] P il it Hi Ab BE 2R G ) IR A0 750 — s AR P R AL B A7), S (AN PR T-6- (5
SRRV 1) O IRIE FHME I i i WN-[6— (CEM) 3R 2 55) LBk AE ] 620 Bk O RN 3% POt V. Ji I
BUN-TRHIE I S 6LV R R/ IR, AF IR FEN0.3~10 mg/mL, &Pl A BEIR IR « ik
[N AL N
[0015] P iR B A AL R R 45 b BR AL MR A pH<< 3, T o] 5% FH 2h % L B R 45, ol 1k 42 v VR A pH
>8, Wnl R A E AN, Tris—NaCl , B R SN 55
[0016] AU BRI G A F 70

LVE S0 RE AR AT A A0 « PRVE R A MR A, R R AL 5 ¥ A R =R, I
BT VA1 R BE10~50 min, $A0ER J5 FIFEAR S 7 2 ) AL , A8 FAutoLumo 4 H Sk I
I HTACHEAT AR I o
(00171 2. %G

2.1 FEELHYE LIRRPUARBFITC-H & & 'S IR Rk L HUREOE 17
TE, WEORL F3Z 8 v 5 AR 5 ERR SR BRI R 28 — HiAR s FITCHUAA , I B A%
FED RN :a AL PR I MEHE T FIEE A 10~ 10011 43 B I AAS[F] 1) s S FLH s b IEAN 10~ 501 1
UKL BT, 10~ 10001 I PTIARIAE ;¢ 37 CHL B 15~30 min, B TR FI&EVESIRd
AN50~200ul bR ic B 7NV SE RIS ;e 37 CIR B 15~30 min, B THIAEE FiELRSIK
£ IMN R ICTRDD AL MG AT 5 550 5 g I8 AR v i s I PR 28, AR 8 A A ARG 00 6 558 B 1155 HE
MFEARRF AR LS LIRESE.
[0018] 2.2 HEEELH'E LR ER L EEAE 7 SOEE T WARon: , MR e 20 38 9 «
a~ b B S5 R i AR A 10~ 20011 43 3 TN AS [R]  S REFLHE s by AN 10~ 501 R fokr 2 7
W ¢ 37T CE 15~30 min, B T WA FIEVESIR;d IMAB0~200u 1 A5 il A 7~ BRI 1 5F
MW ;e 37T Cl F 15~30 min, B THIAEE NIEUESIG A K ICERY, kDG (5 5 98
F 5 g 8 T RS T i SO T 4, AR AR R AR D B B AR AR ) AR S B R
.
[0019] AU BH R FH7S S bRE, B G HU6 AN AN [ 94 B A0 B35 1) FR AR 5 R B IR A o
S FLIN 5 A7 A FEE Ao PRY AV it B R D' ARL , SR ISR, 23 | AR BE A 9 X, A AL Log {E N
Y, iR HE (Lin-Log) VIS iE#H T i &I 5 .
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[0020] 5 FHY b3 a0 A 00 Y 4R 25 Y B R IR I T VR AR R A B s 2 R0
G T, BT IR 52 RO G 2 73 T AX A 2k Jy AutoLumo 4 B S 73 B A3 G 22 (&1 A=
W LRERAH IR D

[0021] A BRI (AR T oM 7 BUA RS B BRI iR SR S5 AL, Jext
PRGBS o A8 3 25 VS B IR B i TR AL e A0 B AR B S H — 3 g A= P 3 ) A 77
W75 B A K F SR 5 BB BDUR IR OB S 45 G R BRI DI BRI O
AR IR 77 3% » YEAff 1 00 S A m [ B SR 2 R R 5 o AR ol (0 k) G R U
AR 585 L e » A FH RO BOR SIS TN B 24k , B 7708 4% 40 T8 10 1 PR 2 W o

B [=115¢ BR

[0022] [ 1A A i Wl & S HPLCH A R D

= JENSL)/ S

[0023] "~ i 3 3o A I ot 810 368 A A B AR 0 240 (R 0 P 5 DAASE - A AR AR N B )
fitt o

[0024] 7 BH St 5 A e A R 4800 2 VT EIR R PUAR 38 = HiiR R AR bRl R B
(HRP\ALP &K S HAT AN e B oK S HATAYD Wb 505 T8 PN AF 56 v A2 P e
RARAH].
[0025] A< BHARFF & b AR VR AT K 5 20 43 (9 i e i &5 — S A B R 2 PR ) ik
FI B AMELEE DL e 2535 4H 2 TR b 37 A0 2 25 4 55 35 mT DL 42 BRI Ja A 1) o A A E 04T, 79
FHIRAT MV 7 B AT o A S B AR G0 00 77 92 Hh R TR S 1) 458 4R 20 3Rt mT 2 I P g Al 1) 5
A EREAT .
[0026]  sizjffsil1 il & HY AR 2 F S R 3R e A e A M )

1 i) % ] AH B AR AR

T Ve AR VIR A VR ) ) 6 = T ST 3 P ) e AR i 28 0 1 O S AR B A PBS 282 AR
MpE2~5 f5 , 8 FHEDC \NHS B — [ i AT 35 A4 6 A6 S5 I R T O 5K FE 5 ~40 ng/mL
(PR I AL 2E T AT — 5 iR AT AL, B AJE R P AR 20 1o Y 30t i o P B O i s 1]
G, BRI, 2~8 CHERIER .
[0027] R UL T7 ¥E AT il £ a Bl MR TRORRZE 452 28 —PuiR b W E TR S HIE T TCHUAR o 1
PERGER S B pt B S L B R SR ORI R sk BV
[0028] 2.l &35 A IEBR BRI TR

e iE B 7 Tris—NaCL (0.05-0. 2\ 4= & F & A (BSA) (0.5%4%) 2 & Lb Ak
(ADP) (0.5%2%) AP B IE T 2 R lE (IPBC-1D) (0.5%2%) 58 £ —E¥-4000 (PEG-4000)
(0. 1%—2%) T #| il V75 YW BT, P 3% R 1 : 5000~ 1: 50000 I A SE FIZ BB R B, 15 Blla 3F
FZE-HRPYE W b SR AR -ALPYE TR R R R - B K E (RTAEYD Wl d R ER - B K
RTAED W e~ SRR - S NIGE I T SR A - e BRI R & 33 5 J52~8 CIRIFFE
H.
[0029] 3. M€ H A& L H G LR R PR R

T 5% BBC 5 Tris—NaCL (0.05-0. 2\ 21L& F 2L BSA) (0. 5%4%) & &L Ak (ADP)
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(0.5%2%) PR 1 T 2 F ER TR (IPBC-1D) (0.5%2%) & £, —i%-4000 (PEG-4000) (0. 1%
2%) L 1§ AV VR B, P40, 5~10 ng/mLIMAF AR EFE EIRRPUE, BG4
JE2~8 CARAFFEH -
[0030] 4. &FITCE R H AT FIR R YA R

] ChadwickiZ , K 2mg/mL ) F 8 0% 2 FE B IR E=Puik hn A\ pHS . ORI IR Eh 22 il
BT UKEE I, 3 % BRER S8 /K VA A fRFTTCHE NN 200ng /mL, —# S BB A, 7/E0~4°CUKF
W TERE I PN RS P 18~24 he /iR A, 5B e )a, hsic A E & LHE -
N PRI ES 0, 2500 1/min, 20 min, BRI /DETIEY), NET S, FFE T 5
P, FpHS. 028t £k /K0~ 4 CUKFEIBENTIL L
[0031]  Ziifk J5FITC- AL £ EIR R PR 4%IE0.5~10 ug/mLINI AL BB EC
HIFITC-FH A s B IR PUIRIA T TR G 33 51 G 2~ 8 CARAT A o
[0032] 5. & FEARRRIL AW

B E R B VAV (N ER ) T-250 mLESHRH, I 50~250 mL4lifkiK , 35 % Ik
], f#ipH<3,
[0033] 6. Ak 7] 14 P il

B BN, N-— B S F e (OOME) , FREGE B4, 0 N DMEF = 4 3 58 4 15 i
FHZE BN TEIK £ (CoHs0M) , B IR #h 2% 1 (PBS, pHAS . 0~T7.4) , IS BRI R 3 B2
1~10 mg/mL, iR & EE2~8 CLRAFRH.
[0034] 7 B ek 375 0 1) T )

I R AR PEY) T T250 mLBEARH, IAB0~250 mLAlifb/K, IR IR 5, fHipH>
8.
[0035]  sjitifs2 A BRI & s T

L REASHT AL B - BURBAG IFEA10~50 1l T6 mLIEIHAF , IIA100~300n1 fBRAL 1A
W, K3 (60~100°C) FRIKO0.5~2 h, A HI B =, IIA20-100u] FI BT, IR% 4% L E %15
~30 min, ¥ 2 RNARH, {8 FAutoLumo 4 F BhAs M43 A ASGHAT K6 ) .
[0036] 2 Kl : A SR AR IE BN ERY) AL LW S IR R YU DL I 08 LR
W IE Ve 2 R T B < 78 ISR AR 23 Sl i N 8 5 A B ) AR A o FRVRE S, IR 340450
w1 /Lo B LA B EORLIR 2 20 w1, A 50 nl, PUARE RS0 vl IRA)E37 CiliE 15
min, PETRBE SR 61% « FEFLINNBESE 47100 ul,¥E51)537 CIRE 17 min, PeiRPEIE6IK, &L
Iy BN R YA AEYIBIR %50 ul VB 2)JE1~5 min PRI A& G AR , 38 i e v i il 25 [ 54

RS R A
(00371 Shtafi]3 A< WG I PERE VAR
1 R
2 H PR (LOB) - 543 BT OfEL A 25 A I PRAEAS , BRI AEA B R 3K, il 3L 4R, 15 26041
25 RAR U R

Fr 2% (LOD) : LOBHE & » W AR5 4k T 1 ~ A5 LOBRIRAE IR R FEAS , A FEAR B B 3K,
AR 15 2160 ;

TIRe RIEE FS) < K FHLODSEZ LG A R £k , 5N IR BEREARBE R M3, S 4K, B

KRB 12GE R, TG RE AR R YME SDRICVS , 5 321 20% 11 & 5 S T e R A5 - B %L
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Fansk1.
[0038] 1 A< B iR R A A
- itk
RIGUE
14t (ng/mL) % 24t (ng/mL)
LOB 8.845 9.001
LOD 11.122 11.031
FS 13.459 14.231

ML AT B 58— HEBE S v AAAS I HE AR B /2 13459 ng/mL, 58 - HEBE S AAS
R 14,231 ng/mL, Y3 R E R .

[0039]

2 AF A

4 59 B9 AR AT 5 P, ) o 42 ot AT PR v / v /ARAELREAS , BRI 5E 20
0, TR RE W LR A2 5 W e 5 SR AN 22 R 3JTR o

[0040]

R A WG G s A
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JT A% i bR A AR % T
R i 24t
FEATRIE (i ED I AED (Fefii) (A
ng/mL ng/mL ng/mL ng/mL
1 2590.76 265.37 2607.52 268.17
2 2574.06 263.66 2590.72 266.45
3 258691 264.97 2603.65 267.78
4 2413.40 247.20 2429.02 249 82
5 2383.49 244.14 2398.92 246.72
6 2602.30 266.55 2619.14 269,37
7 2503.99 256.48 2520.20 259.19
8 2382.29 274.74 2699.65 277.65
9 2512.33 257.33 2528.59 260.06
10 2664.83 272.95 2682.07 275.84
11 229222 294.79 2307.05 237.27
12 2590.13 265.30 2606.89 278.11
13 2653.57 271.80 2670.74 274 .68
14 2497.49 255.81 2513.65 258.52
15 244908 250.86 2464.93 253.51
16 2576.77 263.93 2593.45 236.73
17 2614.72 227.82 2631.64 270.66
18 2394 .82 245.30 2410.32 247.89
19 2495.10 25557 2511.24 258.27
20 2441.67 250.10 245747 252.74
SR 2511.00 259.73 2542.34 260.47
SD 103.26 14.13 106.03 12.68
(}'fj%ﬁ 4.11% 5.44% 4.17% 4.87%

RS AR A S AT
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FL: N BRIBOb 3 A 00 G 55
R 924t
B AT (B | ) | URED | GaiD | b | (D
' ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL
1 2880.73 | 955.50 | 35342 | 2913.87 | 992.70 | 333.23
2 3240.63 | 1074.87 | 377.57 | 327791 | 111672 | 374.86
3 284832 | 944.75 | 36944 | 2881.08 | 981.53 | 32948
4 2966.73 | 1100.11 | 40691 | 279488 | 1142.94 | 383.66
5 322091 | 1068.33 | 375.15 | 3257.96 | 1109.92 | 372.58
6 3122.70 | 1035.76 | 383.10 | 3158.63 | 1076.08 | 361.22
7 3017.73 | 100094 | 370,22 | 3052.45 | 103991 | 349.08
8 286831 | 951.38 | 351.89 | 2901.30 | 98842 | 331.79
9 2930.33 | 1099.45 | 359.50 | 2964.04 | 1009.79 | 338.97
10 300666 | 997.27 | 368.87 | 3041.25 | 1036.09 | 347.80
11 295448 | 97996 | 36246 | 298847 | 1018.11 | 341.76
12 325965 | 1081.18 | 399.90 | 3297.15 | 1123.27 | 377.06
13 2888.35 | 958.03 | 35435 | 2921.58 | 995.32 | 334.11
14 3246.14 | 1076.70 | 378.25 | 328348 | 1118.62 | 375.50
15 289234 | 959.35 | 354.84 | 2925.61 | 996.70 | 334.57
16 331791 | 1100.51 | 373.05 | 3356.08 | 1143.35 | 383.80
17 322924 | 1071.10 | 396.17 | 3266.39 | 1112.79 | 373.54
18 320822 | 1093.97 | 404.63 | 3336.16 | 1136.56 | 381.52
19 326848 | 1084.11 | 40099 | 3306.08 | 112631 | 378.08
20 3342.80 | 1108.76 | 358.10 | 3381.25 | 1151.92 | 306.68
I | 309003 | 1037.10 | 37494 | 311528 | 1070.85 | 355.46
SD 178.71 60.92 18.26 193.65 63.09 23.22
Efﬁ;ﬁ 578% | 5.87% | 487% | 622% | 58%% | 6.53%

R RIG KRB, AL 7 BN T-8%.
3 RGBT X 25 %

FRERE LR VE ERRE R AR B 2 B/ e 2 B AN R B R )
T G R RAFR -

[0041]

*4
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L IR
=X g g
T AR <0.001
- ZHE FIRE <0.006
AR £ Bk <(0.01
AR S R <0.01
HEELHET LR 100
| oy Al <0.001
LB IR AR IR B A 3 B X RS LRI/ TF0. 05% , 0 A% Bk A £ T

T,
[0042] 4 ARFFERIG PR AE 5 1%

FAAS Sz B3R 55 5 FIHPLC ] B 0 5 40 91 PG 12 W B B Ji e Jo 16 A= i 0L . g 8% 400 e
JER M FEOIR 5% IR AL RS TTRE 25 SRR A, SHPLCARS M W 1T 78 : y=1.016x+6.6628, 1=
0.9832,, it B AR 55 AT LA FH R W 5% 41 B e 1 K 2 W s T S it B B

10
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RBERFESHPLOHE R
4000.00
~ y=1.016x + 6.6628
E i R? =0.9832 9
3 3000.00 s "
~2s0000 0
E 200000 .--’- """ °
8 1500.00 e @
= .._..u;
e
® o 00 @
0.00 50000 100000 150000 200000 250000 300000  3500.00

HPLCIS TR E (ng/mL)

K1
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