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Vitamine B, and Parkinson’s disease
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Abstract: Parkinson’s disease (PD) is a degenerative disorder of the central nervous system that mainly affects the
motor system. The early symptoms of PD are shaking, rigidity, slowness of movement, and difficulty with walking.
The primary symptoms of PD result from the death of dopamine-secreting cells in the pars compacta region of the
substantia nigra. The histopathological feature of the substantia nigra shows neuronal loss and Lewy bodies for-
mation in the remaining nerve cells, which is a key pathological feature of PD. Oxidative stress, mitochondrial
disfunction and protein aggregation play a role in neuronal death in PD. Antioxidants, mitochondrial nutrients and
anti-inflammatory drugs show protective effects. Vitamin B; complex includes nicotinamide and niacin, which are
precursors of the coenzymes nicotinamide adenine dinucleotide (NAD) and nicotinamide adenine dinucleotide
phosphate (NADP) in vivo. NADP and NAD are coenzymes for many dehydrogenases, participating in many
hydrogen transfer processes. Vitamin B, also shows antioxidative, anti-inflammatory, and mitochondria protecting
effects with activation of mitophagy. The studies suggest that vitamin B; complex may slow down the development
of PD.
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YerE 3| By (EHAR S TR AFE, SIINNE. K,
ekt N REED S EFE. HIEME A A G
ARG R, Bk, KA 4 [E sk
Z RO RN, 4B, mA®EH
R EL 15~20 mg M4EAE &R By R ZEH IR A Ik
FH R O P G S O T g i M 0 A% HF R (nicotinamide
adenine dinucleotide, NAD), s 2 1 o 28 M Bk i
T PRAZ B FE I (nicotinamide phosphoribosyl transferase,
NamPRTase) %48 g {0 I 1% 1) v 18] 44 —— MR Pk Jie B
1% 1 R (nicotinamide mononucleotide, NMN), il
ok 0 TR fig R A% T IR IR EF B 2 % F2 B (nicotinamide
mononucleotide adenylyltransferase, NMNAT) E $/4
& NMN JE i 0 B8 i W8 18 — 1% B TR (nicotic acid
adenine dinucleotide, NaAD), NaAD 7t NAD & i%
B AI/E H R S &6 A NAD. IR A ) 8 2 R 1 mT
PLE IS TR 6 B NMN, B 58 NAD & 1%

IR b, KA MHEE (2~6 g/d) AT 1E 9 B ifi g
29N, SR T DA RIS IE [ (TC) BRAR S
fii 8 B (VLDL). 1% i 8 (LDL) A1 H il =5
(TG) /K~F, I Tt & i % iR #2 5 (HDL-C) /K-
RFEMHEE (< 3.5 g/d) % 2 H TR 3P 40 i
P ] 9RE 59 FLE OLHVR YT, WS A OGR
g B PDOL LR T IR 2 AR bR
PAR L 245 1 S . ASOK B AU IR YR R B, X
WES <5 R0 FR DR AP A Y A T e VR AL AR

1 %% ZB,SHERK

H 4 #% 995 (Parkinson’s disease, PD) 72 & JLH LA
AR R T B R IBITYER N, 2R
65 % UL I NZ) 2% A M ARW, o E 22K
A e AR B 2 ER, KIRZEZN 16~440.3/
100 000", PD )53 L 32 RFAIE /& L 2 2 i R ol 22
TGN AN 5 IR/ME TR . 22 L REAH 22 0 1
FRFEBEEC IR, ol RREAT R FR PR
B, izzhiRgg. WEE. PEARMEHREFS
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A 4= AR08 R8T (PRI 12 3 BE R B0 2 42 B T e
W, BlEahae 7T . IhRRIEa 7T K I, PD &
FHMHEEMH4EELER B, MIRANEALE, IS
PD & H 2 T RERI BAg A < U SRR ST AR
¢, mtE R 4EAEER B, AT S PD B R s 5]
e . 1B BNAE SR NLUA R B B E AP I T T S
LI, ATP 24 A id 2 (0 RE 2R UR,  Zobi i d it
AABERR 1L & B ATP [ OGB4 iU 25 . PD U 2k [A]
Z 58K AT RE XA %, W o-synuclein,
DJ-1. PINK1. Parkin, LRRK2, HTRA2 F1 ATP13A2
25, XS HE P AR AT LA O HE 2R AU PD FE R 1Y
ff 22 7 3¢ MPTP tH 7] 5 & PD Ff 5iE IR, J5 [ 22
MPTP (1485 7= 4 MPP" 41 ] 1 Il e o 18] 4 06 44
2 4% 1 (mitochondrial complex I, C I) v 4, [
i 7 Zekitk = 2E ATP KIRE 1 ", 78 PINKI1 825 (1)
PD B M4 i) C 1 iG M R R U1 78 e
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e w1,

YR R By I 4 B T O L i R 0 A% E IR
(nicotinamide adenine dinucleotide, NAD") #& A [N
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B RN N4 A By, mI R I BN A 4E gH i
NAD" ¥4/ T 60%, ZeFifkfifisfin, Higm T 3-
Tl % H il 8% Bt S8 (glyceraldehyde 3-phosphatedehy-
drogenase, GAPDH) {3 IA &, [FIHiEidt fe m AU,
B4 ATP [ &, SEInZekitk Bk, J5RRZIMAE
Rtk U™, GAPDH & Bl B (1) gt il 2 —, 7T i1k 3-
T I H e P S A e SR B R A A S 1 A s re
FREER 1,3- R H IR, &SI N AR BT
o5 I A G 1 8 NAD £ i NADH 1 H', &
RE 1 PR Ak [4] W] K% e B A% 3% 1) ADP JE 5 ATP, M
oSG 2 L ) R = AR

Parkin 52 E3 {2 R iEEM, 540N EA
o A A R 2 R A o B A ], W R A SR 1) e r
{4, Parkin Dl e M 6 2k T BUERL AR D) g FEAG 2 2K 5
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KBiiiG PD. FLI R IIm R 5556 32 W] NADH #] PACk 35
PD MIGIRERI, ML RGN ML RZ BT
VG R, HER K SRR COIRSCR T, F ik
%f NADH Ji5 o] £ 9 1) JR H 2 B (AR ¢ 7=
7 HR (HVA) 3K B8 220, R AR BT 72 th R,
NADH ] #2 5 PC12 41l il 7 i 2 EL i AE P 45 il B2
AR SLI RN, %5 PD E3& ikiE NADH 10
mg, EL 7 dJE, WEREFIERERBE, MK
e e % LA N P AR, B — A NI (5
% PD 3, 4 4 1E 5 xR ) XUE s R B 78R,
/NFIER (25 mg) ] (2. 4 J& )NADH X} PD &)
5 I 2 LRI 5V A DX 1) P 8 o 28 3 Jolg A e 22
KRB I B EGEE B AR A & i B 1
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PRZE TCHE T M < AR 56 40 22 1R AT P 5 1) L
IR, AR SRR I e A 2 E I8 s
MOBE T R N . Rk 2 IESE R B, NAD'
FEL AR T e f e 2 A h R HZAEH . NMN 2
Y2 By B AR =), & NAD' IRTiEz —,
NMN A R4 £ e B 51 6 PR 2 0 A 433 47 1T 3 B0 e
AU, Jk> IR 5 S0 PC12 20T T,
AR B5E 5] 2 DNA 4145, NAD' ] {47 R IR
TR K% BE SR A1 [poly (ADP-ribose) polymerase 1,
PARP-1] /i SRR AL AN SET: P, NAD" & #t
) PARP-1 M1 L AL B TERS BT R 1 (silent
information regulator 1, SIRT1) 2 54 i 3 & M T
IERE, S A A DG B A 2 IR AT B B S G B

P,

PARP-1 2 — Mz H, 25175 DNABE.
FERIFRIL . BRI RE N g0 K12
S AV R . DNA $if i, PARP-1 #30%,
25155 DNA, 4ERF 7R A 1) 588, R IH
FELH I Y () NAD' Al ATP P7%1, NAD" 2 i % i ik
2 rh 3- B R T o N SUBE R E O BN
PARP-1 i 6 NAD', 4ifEHs B NAD" 1 fZ
HAERB R RN A, W 7ERARRDIRE, tH
A S EAIAE T B, ] PARP-1 (3% M m 0
E H# B (protein kinase B, PKB), [A]f}41]ii] NF-xB
FEE % H 1 (high mobility group box-1 pro-
tein, HMGB1) f%% 5%, PABHIE 9888 ) B (1 & AR 220
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T NAD™ (12 C Wt LR, £ 75 DNA F 4,
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YEH . SIRT1 & = 38 i 41 PPAR-y ik /D> 2 fifd 1) Jlig
JRd AT, T ps3 iEE, 4R FOXO 15
53 T S B4 ) B R A R OR P 4T .
NAD" JE I, SIRT1 1 5 R 3 s B A 1 4 22 7T 14
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Sy 5545 B, SIRT thaf @il 8% [ 25 Z. WAk & 1
V7T NF-kB ik, Y42 SERE SO FH 28 RE AH O (1) 28
FETTREFE BTN, SIRTY Jid o 4 A0 0 il s 384 5 20 38
T SR y JEBE AT -1a/B (peroxisome proliferator-
activated receptor y coactivator-1a/B, PGC-1a/B) K #fi
@R T RiA T Re, Mk SIRTI R 5, AN
NAD™ (&< T, ZRhifkDIReIREs ; 2/ NAD'
[ 7K P AT 38 22 4 /N BRI 2R A 1 Th g B, SIRT1
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T B 2 4 M 0 B 1R R B AR 2 i B,
SIRT1 3 [A 5 3 7 X 3k i 2 2504 5 PD #12< . 3
PRI FC 7R, SIRT1 R T R 7 1 2 4Rk,
BTS2y TR HSP70, M BG4 AR s
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776 AR

29%:

B, {£ 5 NAD" [\ Hi A ¥ Jii, NAD™ % [ 1k J5 & Fik
NADP’, Ll NAD' Al NADP" Jyii filg it it E i &
Lk 2 FE IR )5 R B, 7E4EREIE T 4 ZU e 8
PERVA N R . AR ZSFNRR KAk S 5 3R ) I 1
AR FE R 4 EEAVE . NADP' #7941 b -6-
1% it & 34 J5 9 NADPH, NADPH 1 Ky it J§ 771 2
i a A LN B “Y. NADPH Af {2 kS L B4
I KGR T R 3 i R 4 I H IR (glutathione, GSH)
RS ERBEH KRR T, GSH ReAl
AL S B ARG A, DX BT ER S T 28 45
F, JIRIERPUAA IR SR IR, Ry i
JE rp S BRI R UM  S e ) SE R T TR R R
SR, R I S 4E AR R By AT R AB42 i
SRR, [E N FEK ROS IR, 98 iR
FREL AR FE A, 1 GSH K U, 4E2E & B,
RE SIE 22 AR A 15 37 (R B AT e Al BRI 32 2 1 72, PRI
ROS /KF, WM ERIAER, BIRTER 2035
fogn i A K gmdl ¥, ROR4EAE R By BRGEITTA
A
32 #HEEBHIRAER

P E I G 325 A A 2B AT M7 1Y) B B A 3
2R, WS EME G R REE SRR 4R
B; BE B 2 #01 #1) fig 2 B¥ (lipopolysaccharides, LPS) i
SN B 4B R A TNF-as TL-6 5 10081l S5k 111 /5 %%
SEH 7 NF-xB [R50 72, 9800 vp Mk 4 i A0 kg
S0 L 7 P S L 53 45 DX DR, S ek 2 o A B 1)
TR R B s f 2 30405 5 R AT i s W, diE &K
B, 1] DU SO & ¥ LPS i S 1 /N BT B, B
I LY 2 B L AL B AN 28 R DR 7 VR S, $ i/ B
MIAEAE R W, A 3R By IS AT B R 40 R 1)
S0 B 1 43P AR T S ) 2 i ) R 2 B
33 HEHEEBRHBRIER

STt 1 WG 1 24 R 400 PR LE A B Th e T R % R
BUEH . i BB FME IO, Il AR
TR R A B M T4 K B BB E 5
L AD BN BRI AN T REIRGR , e/ X R
oG B2 5 X 0 FE R AL tau B A AOTTRR, XA A5 41
EAL OB P, FR, 484E K By ] {7
LR R SE R, T I AR P BR A3 R 2 kLA
TRAE M2 0 A R B & P07, Zikifk B 4y 3
R HTRE S, TG HIRRAR S P AR TRk, &
S R A AE B — R, R I W - A R S
B R P T 20 B 38 D SRR R . B0 A2
PRI AR S I E R A .

4 R4

PD R mALEI R A%, Hast k. IAETER AT
ZRGENERZFILF S 45K B, M4 fF
LRI SRR, BE M T RER L, W PR
REB, A SORE BN, (et ERAE T, fRy
JCIIEH S5 RITIRE, $Eon4Ed: R B; fE{RY" PD 5%
A2 IRAT VRGN 5 T A ARR AR . DR 4R
A3 By ARG R 2R 4 IR DR 77 TH AR H
AR EBiiG PD B %,
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