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[fBE] B# W 6-323 L M (6-hydroxydopamine, 6-OHDA ) il /£ 1H 4> Z89% ( Parkinson’s disease, PD) K
FRAL, IR IS itk LA salsolinol 0 HH FEEEFE M (SNMT) FTEMESEATINGE . ik A BN X355 6-
OHDA #1588 K REBCIRAR, # 7 PD AR I XA R BEATAT g 27 PEA 5 AAASE AR K BR A1 & i 34k L2 200 A o £ B SNMT H fi
W, ST SN ) N-methyl-salsolinol ( NMSal ) B = 500 AH €035 £ 556 = 5 DU AT BT 3 460 792 , LA NMSal 942 pl &
FAE SNMT HYIGTE, &R 18 HET 6-OHDA VES YR A 7 KRBl A k7 S f5 2 I 0 18 5 1) 2R 451 5 e
B (>7 o/min) , ERRINF N 38.9% , F T AT RO M INE AR K SNMT iEM: R s e bk = REUE mEE M
FOFRAE T . 1T NMSal 594 H BRAE 7 FR3-5135 2] 49 pmol/L 198 pmol/L, H I H [HIKE % BE I ALE 6. 0%
PIR, R I2E R B8 PD 4K BUA0 A Itk O 40 i v SNMT 8935 518 FARA  IEWHMIL Z R EF B EFMH (P <
0.01,n=5),MIEFHMBRTRAZMER TR EME(P> 0.05,n=5), &1 FME M40 SNMT 1% # ]
RESZ ML PD &R0, A B IZ W E R —
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Determination of salsolinol N-methyltransferase activity in 6-OHDA-lesioned rats

ZHANG Zhen-song' , KE Ming®, DENG Yu-lin®*
(1. Research Center for Eco-Environmental Sciences,Chinese Academy of Sciences, Beijing 100085, China;

2. School of Life Sciences, Beijing Institute of Technology, Beijing 100081 )

[ Abstract]  Objective The aim of this study was to establish a rat model of Parkinson’s disease (PD) by using 6-
hydroxydopamine (6-OHDA) and detect the salsolinol N-methyltransferase ( SNMT) activity in peripheral lymphocytes of
PD rats for the development of a biomarker for early diagnosis of PD. Methods Rat model of PD was established by
unilateral double-pointed injection of 6-OHDA into the striatum and was verified by behavior observation. An analytical
method was developed based on multiple reaction monitoring with HPLC-ESI-QQQ to determine the SNMT activity in
peripheral lymphocytes. Results Seven of 18 rats injected with 6-OHDA showed steadily apomorphine-induced rotation
( >7 /min). The success rate was 38.9% . A sensitive and stable quantitative method with internal standard added was
created, based on multiple reaction monitoring mode to analyze SNMT activity. The limit of detection (LOD) and limit of
quantitation (LQD) of N-methyl-salsolinol, which is the product of Salsolinol catalyzed by SNMT, were 49 pmol/L and 98
pmol/L, respectively. The precisions of intra-day and inter-day assays both were below 6. 0% . SNMT activity of peripheral
lymphocytes in the 6-OHDA-lesioned rats was significantly increased [43.37 £9.49 pmol/(h+mg) NMSal ] in comparison
with that in the normal group [2. 16 £5. 82 pmol/(h+-mg) NMSal] and the sham-operated group [0.58 +2.32 pmol/(h-

mg)NMSal ] (P < 0.01, n=5). There was no significant difference between the normal group and sham-operated group
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(P< 0.05, n=5). Conclusions

Our results indicate that SNMT activity may reflect the changes in the course of

Parkison’s disease and may become a potential clinical biomarker in diagnosis of this disease.
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475 (Parkinson’s disease, PD) f&—Fh 5154
FIERIRE R B G ) P Al 22 R G AR, 2
PRASEAE A e 10 PR AR B L5 T 38 3h AT o) RE e fi
S VR SRS 55 8 T BEARE SN AR
5 ETHEE PD B AR HILE] A T T A

HM MPTP (1-F Be4-2K 31 2 3. 6-P0 & it
W) P ARS R B 2 BE R RGE RE IS & 774k PD M
R Z ) T A B2 7E HE4589 5 MPTP AHBLi
WIEME 23 R —HJ2 PD BBFsE s, Hoh L2k
iy SRS T salsolinol ™ (1-H1 %k-6 | 7- 5 Jk-1,
2,3, 4-PY & 5 WMk, Sal) & H AT A4E Y N-methyl-
salsolinol (6,7- 3 %1 ,2- " H 31,2 ,3 4-lUHF
WER, NMSal ) o] 75 YR P 1 22 7 2 S a8l 4o ke
SPEFET, P4 PD AEAR™ . NMSal it Sal %0 3%
7% W ( salsolinol N-methyltransferase, SNMT ) {# 1k
Sal MEREFRAY N A7 F AL A Bl (AL 1 ) | 3X 4>
R LAk 1 Tl B N A AR N AR SMS B T UER K
AL S5 R[], SNMT AT 43 4 i SNMT 1B
P SNMT, 78 SR A AT DL ) 21 44 SNMT {1
PEE T B HAT R SNMT 5 PD AHE . SNMT 4
b Sal A= B NMSal A LL5 4R AT e 2 AL A0
MR T, 0] S8 Wistar K BUH BUIA 4 2R L §58
AT T, SNMT J2 Sal AR 2 h B 28 8Pk 2%
HE I CHEBOR K T, ATREFE PD i aod A2 v ke )
HEVEH,

OH OH
SNMT
NH No
OH A /_\\ OH 7, CH3
CHs SAM SAH CH,

H H
(R)-salsolinol

N-methyl-(R)-salsolinol

1 SNMT fEfk Sal A= NMSal F 5 i 75 7 2

Fig.1 The reaction equation of N-methyl-salsolinol
from salsolinol catalyzed by SNMT

HHATCT SNMT AW #H5 IF A2 I,
SHFRAE PD 95 A SME I bk EL 28 B SNMT 36 14, -
1 PD Wi M TE A Wb G, A SCGE T 65 Z
[ (6-OHDA ) X st 4 555 50 453 55 K BRSO IR A4 4
PD A MK B A J i 43 55 ) I 2L 200 L v 2 B
SNMT AHEG I . Fh T #H B SNMT ¥ A AR,
M X il 3 000 i T R R R AR e, Rt ST

Salsolinol N-methyltransferase; Parkinson’s disease; 6-OHDA ; Peripheral lymphocytes; HPLC-ESI-

DA 22 2 W Wi ( multiple reaction monitoring, MRM ) £
AR g BT A o SO (3 R IR F I 55 S T Ak
DO B AT 1 ( HPLC-ESI-QQQ) 19 SNMT 3 4 5 7
i, ZJTikIE I MRM BE B 7 5 1 XU e 45, 1)
AR HAOA S M T 7, 6 H AR A9 15 1
PR, R4 e a2 Mk 45 SR i e S 1, SR
ACRERBUE, JEE X 6-OHDA 75519 PD i
R ERUAD ] i 7k 2 440 6 v Y SNMIT 355 4 1 A7 4Gz, ]
4 PD fS Wi At—E SRS

1 MG E

1.1 R

TH IS RMEYE Wistar KEL,2 ~3 A%, /K5 (200
+20 g), W9 F [ B 2 Bl o e S 56 8l ) T 5
[ SCXK(51)2005 - 0013 ], fi % T b 50 BE TR~ 5)
Y5255 [ SYXK (52)2012 —0035 ], 36 H R FRFEHL
SRACPD 4118 B RTFARAL9 HFIE#A19 2, 1
Fr o ok b s 8 B R IR EE IR HITE 18 ~21°C,
MRERT 40% , A b gtk , B — K —OR
JEHRL, S S g S Y S B 4 T
NIERIC
1.2 FERLFSMEF

6-OHDA HTIR IR 1% 2 %2 4, 5 56 1
B2 (isoproterenol , Isop ) | Bl £ 1 HE ( apomorphine ,
APO) | N-methyl-( R ) -salsolinolhydrobromide . S-fi 1
HA i S22 ( H SR ALK SAM) il Ro 41-0960 ¥
[ Sigma 24 H) 5 KB Ib L 40 L2 B WO T R R
HEFERHABR A 5 F A 35 26 1A HLIS R I A
[ Fisher A 7] ;Sal t 7 S5 % & OF il ; HoAth
g3l GR g b St R A ml T

H A% Narishige 7 4 & 7 1, 7 Fl %i; H A&
Hitachi CR21G2 & 0L ; 2 [H Agilent 1290 =5%
WA ; 2 [E Agilent 6460 — T PUZLAT I
1.3 BAHE
13,1 SRS ST 6-OHDA i B S0k 4

Y s B T R 1% 119 136 EL 22k VTR
JEE BRI A B, 1A% P A5 8] A B G f5T T S A4 o7
AR BB Sk TR B &, Tk it rh R U O Bl 3k e
DLR SIS, T 3% SR KIH A B B, DL 2 8 H AT
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Z: M8 Paxinos %510 KB S7AA & 7 3, B ST A
SUIRA XS TE VST A bR, TS A bR 22— BT XS
0.2 mm, FLLAM 2.6 mm, BEET 6.0 mm; 154
brZ L RTXIET 0. 7 mm, e A 3.0 mm,ﬁiﬂ%?
4.5 mm, FFRME/ NGB UE K o T A A R
TS PEEF BN HUE TR, PD 4L B3 S PN AR AR ALk i)
SR AR 1 5 6-OHDA 10 ug (3T 5 pl &
0. 2% BRI AR A A AR 7K ) |, T AR 41K R 4 378
PRI AR AR AL ] A7 A SOR A T S BTIR LR 10 g (¥
F5 L & 0. 2% Pryrim e i A ALK, IEH 4R
BEATAFAAT AT R 1 wl/min %S min J5
REF AR E S AL 4 A0 0
1.3.2 AR50

6-OHDA ST ARGE NS 4 J& Ja X R BGIEA7 18 1k
H 5 APO(0.5 mg/kg) , 10 min J& A S8RL G 75
MEL I 0 5% KB 40 min PN 8 AH 22 EH5 B BEL B
A R BRI 1) A S ( A2 ) e e , ELV-35 8 -
T B RO T 7 B, T Aok A i ) 5 45 K BRI A e
FEAT Ry ek D 1) JC R | A B ) A S (A )
S LU/INF 7 v/ min 5 5 1) 2200, D00 A0 A SRS AN A
I, AT IR 6-OHDA TESF ARG 4 J&IT

AESENA 3 K, B —IR

1.3.3  SNMT AH B il 75 il £

BN T ARG EE 6 JB, X IE R 4 BT ARAM
7RV BN PD 2K BRdE AT HE s v 5 1% (T
SEOTEI0) I B b2 A R R, SR S i e B
AT B W A BT 6 i 97 2% 142 B o 190 2 in A5
ELr B A B0 TR 2000 1/min 2.0 30 min J5,

MR E] A 3 @ AR, SR R — R
H, M PBS ZE il e B b e TR HTRA 2 IR
TR K LS 200, o AP 0> 40 mim Ji BB/
VWU Bradford VA AR VR BE , Hoay B/ h

SNMT HH B .
1.3.4  FR &AM
ANSCHEE X R4, DA BR B B N JE ¥ vh 2 22 1

NMSal DK A BR H P 54 1 NMSal 19 T4, X HE
ZH SNMT HLBEHE WS 7E 95°C /K 4ERE 10 min DA
SNMT 23 , AR HR R B SN 20, 8 52 o7 28 FiovT R
R TR S e iR 2T, 37 °C fH i 45 A
THCE 30 min J&, LA 25 wL 2 mol/L 1 5 FR 1A W
(7 0.25% Ve Bi1ERN ™49 NMSal # A fk ) 26 1k i
FIE, A 25 L 30 nmol/L Isop V£ NFx, 1R A5 &
T 17 000 g Z5F MK 0 30 min, FYE WA 0.22
wm JEARE I8 5 UEF T HPLC-ESI-QQQ #6:
1.3.5 @ikt

[& %€ AH : Discovery® HS F5 H.I AL 1EH: (4. 6
mm F & x 100 mm, L& 5 pum); F3IAH A 10
mmol/L HREZL W, pH {60 4 i shAH B. HEE, B
AHAR BE AR AL ] 22 :0 ~ 5 min: 25% B; 5 ~15 min;
25%~90% B; 15 ~19 min; 90% B; 19 ~21 min;
90%~25% B; 21 ~26 min: 25% B; & :30°C ; k¢
AR 4°C ;W 0. 5 mL/min; #EREE 15 pl,
1.3.6  JHik &t

B ESLIE R 7185 X NMSal 1 Isop F%¢
TS BN 1 H e R il 48 R o 2 0008
2 N,

RS A BRSO A
Tab.1 Conditions of the enzyme reaction group and control group
JEH) Sal SNMT AL SR TN A7 SR RS B 61 71 PBS Z i
Substrate Sal Supernatant containing SNMT ~ Methyl donor ~ O-methyltransferase inhibitor PBS buffer
JIAZE Amount added 3.2 mmol/L 50 plL 10 pmol/L 20 wmol/L AMEZE 100 pL
il [ W4 Enzyme group v VvV v vV vV
Xt BEZH Control group Vv Vo Vv vV vV
TE V7 FRIING <+ " FORTSELE 95C R P 4EEF 10 min,,
Note. “V/ " means reagents added; “ # ” means the supernatant was incubated in water at 95°C for 10 min before added into the reaction system.

2 NMSal #l Isop B MRM 2%
Tab.2 MRM parameters of NMSal and Isop

wEY FREE X BB OHRE/V  fEREER eV

Compounds MRM transitions Fragmentor Collision energy
NMSal 194. 1—145. 1 115 18
Isop 212.1—107.0 85 30

1.3.7 SNMT 7 1 & Al
A E R | o 2% 4 X6 i S5 2H A% HE 21
H NMSal & & #E4T HPLC-ESI-QQQ i), LI — % 2%

(B A Tt S 0L 7 40 W A o, P g 22 o 2 1 g /N
AR A RSN P24 NMSal 7k SNMT 35 s 847
pmol/ (h-mg) , 535X} PD 21 BT A XF B8 2H Al IE &
20 K FRUAME I ik B 2 B SNMIT ()3 PR 7 2R A
1.4 HitEFHRZE

K HI SPSS 13 AT GE 1127 o3 B, 45 2R LA
PIE = brifE2E (x +s5) Fn, AL FLABCR ¢ K50
PhP<0.05 RREFADEN,
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2 #R

2.1 6-OHDA =B KX RITAHZEIEM

ST R AR E PR 6-OHDA A5 & 75 A
DI aT S bs . 78 BRI ik S0IR AR 50 7 5 6-
OHDA 1 Ui 3, Bl BRHLRE A XS FR 4
HRX B2 2R Gt 2 UM RE il 28 TG 90% LA LB, 28
il )5 5 22 L e A7 (A IR RO G . APO S22 fil 5 gt
D2 SZARFABNF, AT 75 AR 70 A BR300 o) 0 e
10, HeEse A S 2o B H U He, B, o] )
F APO % S0EFT PD K RUIEE AT il

T4} 6-OHDA W5 J5 J5 & B PD 20343 K Bl B1
FE B R DU i FR B AR AL S I 4 b A BT LR
JEE T Sk ERE (YRR s Rk B R A
PR ESE R w AT I A BRI (B 2), #
BEFA 4 FJFiELE 3 X IEH A AR F R4 & PD
2R IR s T3 5 APO, W20 51 K R e 56174
ML RN R 3 pion, 18 Hid 6-OHDA 1531
PD AR, 3E 7 RSk 2 Ji 40 min P9 1E [ JE
R > 7 o/ min, LI RIAF) 38.9% , 1R A
AT AL T AT, K IE S APO 5 40 min
WICH] B T A
2.2 EB=ERPAIEMY NMSal, Isop

S T bAoA VRO R RE M S e i A

R AR A S Y L SEAR S (T S N 7 ) NSMal 1Y
FE ST AT AR ARG b DA E B R RS 1 ik
UL L SNMT FHL BBV S A 08 S5 R B v i, #-18
BTN FR Tsop A1 NMSal F)F5 E i B 6 FH
T NMSal & A AR 1fE & TAEW . Zhang %5 B
FEAH FH 4K R B NMSal e il Ar o ih 26 TAEW, 7T 6k
FEPR A S S BRAE e NMSal 19 £ 83 1) 8] 47
TEfR 2%, 1 5 NMSal B BATE RS e PELs R, XD
T TRV P B P TR AE NMSal A Tsop HEAT %X,
BCIE & R BRAM & il bk T 4 SNMT HH BB 7E 17 000
g SRR IR 250 30 min DARR ETUVE, 7R 0.22
wm JIE i 8 5 PE AT HPLC-ESI-QQQ #: il , 45 5 &
7 K BRA M ] 1 7 E24 4 L b B %) SNMIT Rl A 75
F M NMSal (& 3 A) 1 Tsop ZEAS HBR LT (&
3B) ., ULHAAE YT S IETE Tsop T W (1A 47
1, AT LA Isop 128 NMSal & 5 N FR .

JH 6 mol/LNaOH 17 1FE & K BN & I itk B2 41
Jitl SNMT HLEG pH {H % 12, FAE IR T HCE 24 h
Ja FHHRIE T pH 2 4,T 17 000 g GRS T 5
230 min, JEME 98 J5 HE4T HPLC-ESI-QQQ i,
ZER R (K 4) , SNMT AH Bl A4S I AS 2] NMSal
1 Tsop MUAFTE , Ud BH 5 AR A 2 12 BE A5 7 550 25 Ik P9 UK
PE NMSal %5 97 5, v 0 7 3 i 4 A5 e ih £k T
YEW

. (A) BEME; (B) #H; (C) KR,
B2 APO BSfE KREAT AR,
Note. (A) Tail rigidity; (B) Turning over; (C) Stressing tail.

Fig.2 Behavioral performance of the APO-induced rats

K3 APO V5 5 K RURER, SC g0 45

Tab.3 Results of rotation test of the APO-induced rats

APO i FUCEL TR R > 7 v/min 1K BUACRE R HR (1/min)
Times of induction by APO Number of rats with rotation rate of more than 7 r/min Average rotation rate
1 9.7+1.4
2 13.5+2.7

3

14.2 +2.8
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%10 2 +ESI MRM Frag=115.0V CID@18.0 (194.1 —> 145.1)
51|z 2

x10 2  +ESI MRM Frag=85.0V CID830.0 (212.1 -> 107.0)
1|2 2

6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24
REETE] CS3eh)
Acquisition time {min)

B3 SNMT HLEHK  NMSal Fil Isop i HPLC-ESI-QQQ $8H (7% &
Fig.3 HPLC-ESI-QQQ extracted chromatograms of NMSal and Isop in the supernatant containing SNMT

x10 1 ||+2ST MRM Frar=115. OV CIDHA.0 (134.1-> 15 1
2 E

5
45

210 1 ||PEST MRM Prag=35.0V CID8X.0 (212 1-> 107.0)

55
5

45

55 € 65 7 7.5 d 85 9 95 10 105 11 115 12 125 13 135 14 145 15 165 16 165 1T 175 13 145 19 195 20 205 21 215 22 225 23 235 24 245

FMETE (580
Acquisitian time (ain)

B4 SRS NMSal & Isop ) HPLC-ESI-QQQ # I3 4]
Fig.4 HPLC-ESI-QQQ extracted chromatograms of NMSal and Isop after alkali treatment

2.3 NMSal fREHME&REMTE . REQHERFM TR, HHNBY sop B KN 10 nmol/L,
REEER Xeb o i1 28 T 18 3 UE 47 HPLC-ESI-QQQ 43 #r, LA

FHAE) IS SR (SRR PR , R IR Bl NMSal Fl Tsop R FE HE A Ak A | 06 1 FH HE A 90 Ak
100 nmol/L .50 nmol/L 25 nmol/L ({45 FLih s & b, EATERPE RN SR R R, LM R £k
24.4 pmol/L) 5§ 13 NAIAIME BE NMSal AUdnEdhi g PREYGH Kb RAVE R 4 s,

R4 NMSal LMETrRE LM RE LML L A BRORT 7 R
Tab.4 The calibration curve, coefficient, range, LOD and LQD of NMSal

et Lt R R K BR (fE MR > 3) SE PR (ML > 10)
Calibration curve Correlation coefficient Linear range LOD (SNR >3) LOD (SNR >10)

Y =0. 180X -0. 008 0.9993 98 pmol/L ~ 100 nmol/L 49 pmol/L 98 pmol/L
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5 HPLC-ESI-QQQ Mll5E SNMT 154 s % B
Tab.5 The precision of SNMT activity
determined by HPLC-ESI-QQQ

SNMT {44/ pmol/ (h-mg) T/ %

SNMT activity Precision
H N Inter-day 4.13 £0. 06 4.3
H ] Intra-day 4.28 +0.26 6.0

2.4 BEREEE

XTI TR — g IR A 5 AT 6 R R ATl R
Jei , DA SN 2 A HE 2 i NMSal 5 5 1 22 (E1E
it 2N 7 A B, g2 e B 1 R/ NI A £E Sal
A ) NMSal (94 pmol/ (h - mg ) 4E hy il % 4 B
A7, %F SNMT F3% 1847 HPLC-ESI-QQQ A& , 45 51
RO L BA RAFAOR 2% 5, H AT H RS % 3
WTE6. 0% JuHN (WK S) .,
2.5 6-OHDA iESH PD # 8 KR SNMT & 4
gl

¥ RS RO i X IE R A AR TF R4 PD
ZH K BRI T I bk 2 240 B rh i) SNMT 36 47 il 3% 2 T
S, WES s, B4 BT ARG R PD 4K BRIk
JE IR EL A P SNMT 336 4 4301 oA (2. 16 £5.82) |
(0.58 +2.32) . (43.37 £9.49) pmol/(h-mg) ., PD
21 SNMT 1 143 B T AR 4L FNE & 4100 74. 8 %
20,0 1%, 22574 BEE(P < 0.01) T 1E 5 4
BFARHAZ R ZR TR EE(P> 0.05),

601

N
[}

SNMT activity

SNMT3E# [pmol/(h-mg)]
B

T

T
E¥4A BFERA PD4
Normal group ~ Sham-operated group PD group

EHIERA BFALL, P <0.01,

B 5 IEFH MRTFARLEAM PD 4R SN
LK L AR A T SNMT F i (n = 5)
Note. Compared with the normal and
sham-operated groups, “P <0.01.

Fig.5 SNMT activity in peripheral lymphocytes

from the normal, sham-operated and PD groups

3 itig

6-OHDA FAI5 B K SRR Y2 H AT 5¢ PD &

o 3k R RO BE VR YT 25 0 fie i FH AR 2 — Lo
S8 P U S R A 3 A ) A OB K 6-OHDA
iz i 28 SR T SO AR 5 R A T 2 T R g P 28 T AR
FETT, AIRE PD b R R e R Zhang FIFFH
Y Sk KRR 2B 5 %% 3 ( substantia nigra pars
compacta, SNpc) 7E s 5T 6-OHDA | SNpe 5E #i 3 4t
12 h JE EVH 2 90% 114 22 T e 4 B 25 2 Bkl =« 2
PESE S B AR K B ) 98 T A B BUED AN
VIR = A IF R E) T IE TR ) PD E
R RHFRAE PD AP Ik 40 g rh SNMT 3
Pk, 4% PD FHIZ W T ZE A= Wbs i W, S 9638 ik
PO SOIRAR AU T 5T 6-OHDA 1145 PD K R
FERIAT R 2P 25 R B, 18 Rl 6-OHDA 7
SR IA 7 JE A7 R 2E A, A5 A AR
T2 PSR A = 2 5 PR 2 U SR AR AR B A/ o
S RE N T S A SR AT

KT SNMT Jfi P Al H A i g ik E2A
T RCROR €2 1% HR B P LR 2 ARG I 2% ( HPLC-ECD ) )
AR SRR €233 R I F I 55 B8 -k R AT IS [R]
(HPLC-ESI-TOF) """ 48 Sp g ¢ & 1 3 T 2 &
WA ( MRM) B9 SNMT 375 M B e e 3k v % 4k
B m AR RI gy, % ks MRM BR
B FREPI R T 5, A 8CHERR T & 2L ke i rh
T [A] — R B4 e ) 300 10 0 2 7 1 T, fif 42 4
A= R i B SO T ARG I A S R P P R S R AR, H
FRAbA Y00 15 e L i 35 48 =, B8 /2 HPLC-ECD
ol HPLC-ESI-TOF 25 HABAS I J7 v 4 LA 1k 31 1) 25
BROREBSR . 3%07 P NMSal f46 H FRAG X 49 pmol/
L, REUE 55EHL S ST ) HPLC-ECD A& J5
AR 2 2 MRS, Zhang!' AR RIS
N7 1Y HPLC-ESI-TOF A8 77 2 1) FH 5 280 AH €6 33%
A B S TR SR AT B T % 1 7 A R R
XF NMSal #EA7RE M, DA R = R0 TR £ % vp 5 55 18 1
TRATIN ) 5133 ( HPLC-ESI-TOF ) {3 %% A9 $2 U2
W 3% K (extracted ion chromatograms, EIC ) X
NMSal #1752, A YRR o i & bk % ik 4
St i NMSal 5 P 25 S i 18 BH 4, 1 4% SC 3 7 19
HPLC-ESI-QQQ J5 7K H MRM 22 A=, 7l 38 i 4
TIEE F X} (MRM transitions ) HE -5 125 0 9 4 7] J5 fof
EV %) 5 3 R X 1R D A i s ) T, e
PR AR HPLC-ECD 1 HPLC-ESI-TOF 2575
RICEE LAY, H R B B b HPLC-ESI-TOF J7 %
23 MRS,

PD =2 FEARAE O v i B 5 22 L e B il 4800
PR i DL R BR AR I A 2T R UG &) /MR i
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AU R 12 2h i R H e A B T 22 1 i g
ZICH— BURMR R £ T4 W20 80% LA I
Bf A B ke, T R B i A i PR I AN B AR R
i, RIS w2 ®ilwi2 ., HEiET PD Ay 1Y)
W B EE T BE S AR 2F R AR R 2R AR
YW T, AT ST I P C3e RMA KA G
HEHA LA PD 2Wi R Wbr B EEHUR PD
i A CSF H Dj-1 ZERIKSE T, /2 PD #E B RKF
WETEM IS W AR R DL 8- k2 B 1 R A
}3 DNA b0 9 F8 45 , T fE= PD AYIIG R 12 Wi
EYRREY Y BA B KB PD R A MK P a-
synuclein &5 K2 (BABRAESZ IR H N B, AR
SCXF 6-OHDA 75 5 1) PD A5 84 A B4 A 1 a4k 2 40 g
HK) SNMT 35 PR R AT RAE , 45 5 & B PD A A1 21 K
B SNMT {EPE R w5 Zhang S5FM75 A9 K B
JEL ML 3b B A e SNMT BTG PEAR BB/ T 29 3 A4
B g, AT R A B TR AR [R] 22 41, W]
fEJE Zhang 25 1L N A BRIF AT % B IR ZH LA dn
ok it 5 7 JES 40 v AT BE AT R NMSal L& R BRI
POE PR R NMSal B4, B0 B SNMT A4 76 4 4G
eE S NS W S e N DN (17 N 1 R
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