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ABSTRACT ;

Introduction: Neurodegenerative diseases such as Alzheimer’s, Parkinson’s, and Huntington’s :
diseases are marked by progressive neuronal loss and cognitive and motor impairments. Recent
studies emphasize the crucial role of micronutrients, particularly vitamin B3 (niacin), in main-
taining central nervous system function. Niacin acts as a precursor to the essential coenzymes |
NAD" (Nicotinamide adenine dinucleotide) and NADP* (Nicotinamide adenine dinucleotide
phosphate), which participate in key cellular processes including energy metabolism, DNA re- |
pair, epigenetic regulation, and oxidative stress responses. Reduced NAD" levels in the brains i
of patients with neurodegenerative disorders are associated with decreased activity of NA-
D*-dependent enzymes such as SIRT1 (Sirtuin 1) and PARPs (Poly ADP-ribose polymerase). i
Experimental and clinical evidence suggests that administration of niacin or its derivatives,
such as nicotinamide and nicotinamide riboside, may improve cognitive function, reduce neu-
roinflammation, promote neurogenesis, and protect neurons. However, the long-term efficacy !
and safety of these compounds in humans remain to be fully determined. Conclusion: This re-
view provides a comprehensive analysis of the molecular mechanisms of niacin and its thera-
peutic potential in the three major neurodegenerative disorders, highlighting new opportunities
for nutritional and pharmacological interventions aimed at modulating NAD* metabolism.

Keywords:

i 1. Neuroprotection
i 2. Neurodegenerative Diseases
i 3. Nervous System

4. Oxidative Stress

5. Neurogenesis

*Corresponding Author: Zabihollah Khaksar

Email: Khaksar@shirazu.ac.ir

|


http://shefayekhatam.ir/article-1-2603-fa.html

0 e pgd oot qeaslor 099

[ Downloaded from shefayekhatam.ir on 2026-06-08 |

& T

ol 3T s slows 30 T Sl 1 (55950 remas 00y Judexi (Lo (g Loy j5 (B3 (ol g) eyl

OFEuSy g (yguiaS )b

&30 Lo dwns &5 LaS 5 &l ed

Ol 3l el oBils ¢ S jaals 0aSiils cly psle 09,5

o wleMb|

VEF 5lo,e YA :aua Dol VE-F olo,s VY el o

55 L 9 Satile 5 gt el i e say Jdod slais Lo tAmedio
— ).&‘ Sladlas J)H‘SA ua.?:...«.we ‘;_5).> 9 (5*.>L~_.w YN 399 L—-‘buj)j’ 0859 ey
(A Q)_Slo.c L o~ 5 ‘(u_.u.ul,u) B3 u—.&.@L\Jj 05— 94 ‘L_.QLQJM)J) ‘53'L_.*> w—.ﬂ)
P el 02595) NAD (59,2 slamBlsS sty Ols—ed il 05 )ls 0SB (555 50
P aS oS o Joe (Ol 055l 9568 il ol 15455) T NADP 4 (as9tlS g3 g0 ol
Pl 5 S ekt DNA e 5«65, pd e aloz 51 (Jolw (g dS (slaas T8 o
P oWl as e o lew 530 5,0 'NAD mhw ioals oo ls 8 Lie gdlowS] o yiwl as
f g () 99 ) SIRTT aiile "NAD ass aiwly Lo 3l cdlad cdl U omac susp oo
2975 45 3e o s b g o dale s .l ol yon (l—a }&)-ADP ) PARPs
P ln o, Slee 0ilgh so 0 jgmy ol n3 955 5 dal i85 wiile ] wliide Ly s
Clabloe Layg,e 5l g oS Cygii | 359,05 chds (ol 1) cae Glgll i ise 050 |,

gols’ sleojls

LS bty lizen sl o Sl 5 ol Saseaddy el 5 il e Jls ol L asles
u-uul.u 6.'95.‘5.4 6[.@@.«&0&4 )| (5:.ael> J-Jou )9y U—" 6)—5459.0 ] 005 ua.?:.w.o

slocis,d g a0 adl)l ac oa Sy Jdo coee gylam A o o Sl Cd b g

e~as cdadlos -
st 355 o slos o Y
(S o <Y

PRV VL W o

P399 0

iojlv e a5 NAD pedglin Jooad Boa b 29508 9 slandss O las 6l o 1) (gm0

S dll end 1 ghomen 00w gk

Khaksar@shirazu.ac.ir : S g S| Sy

|


http://shefayekhatam.ir/article-1-2603-fa.html

[ Downloaded from shefayekhatam.ir on 2026-06-08 ]

W0 e pgd ool oo )9

|

OealS ¢ mac 0a S Jdow sloaglen Lyl o
ot Sl 5l (S Gle—cds 'NAD xha
3 Jlie Gl el ool a s § a5 5 (659 1de5h
slampl c s pals 5l sanly o ol 5 Lo
ooyl5—5 (Sirtuin 1) SIRT1T  a_le NAD 4 ax g
ooly 3 sloael 51 S SIRTI v 31 (F) sl oo
s palS by cbla> s unwyw
mwl‘uwbé) )é‘d.:L_».wo #@(A)a)la
S mabgd sloiyg,e sl o Pl s 'NAD a
Laigys 0 ol S 33 5 (55 ol
0u aiwils la 360 'NAD o ials L agsly il
Cwd Ay s )0 odal s 90 5l ls (V) il
63309,0 i 5 (208 0, 5l et 28l 50 _*—‘]@
Omolis B pan a5 |l g0 Ldgiy 5 a el
asle) ol o lBINAD ag oo 5L L waal, 5L
150390 ambee (oo Cledl L glanST o il oyl
Glhe L cus slongeS g aiils S5 cul (S
o= OS] sy g as LasgaS () 0gs oo
ol sl o a Sl Wi b o e N S o ile
(A) 95,380 5T (G995 ol alei e S e3e g

Sleeas o Sli s 5 il an am g5 o Slayo , lais )
03—y J—dos slas low 0 0g—all , Falslons | olse
SloS 5 g aelonissls ol amlidla 5) (ae
5 (NR)Y 0 e, dolopio8s o sile o 5l oo giiee
4 (O ymga) (NMN)' a_55ilSsigise 0ol oS
= o SISl g NAD s i]381 o o Usles Jdo
5 il s i Ll Goa oS g

dodso

WS 5l glacgamme ! (e—as 03 p Jdos sla s los
sf)_ach\_{MG»_.a.c J_...Slyl_vsodaj)w.u
)_su; )‘ (5‘0l_> d_laL..a )O Lﬁbuj)y ‘57;');.\) 9 kS’th"‘
o)Ll fus—&-..wb 9 u?—“*-*-:s)li Sl Ay s o0
=t el L sl o e e len ol (V) 05
ot S e sla Sy J5ge 5 sk s
IS aslons o yiwl alos 5l aas o lis |y
9 G'aam ‘6‘4_nbu J_a‘}c @L...JL.MJ )3_E.uc a4 6|oo).._,..5
S Lo bom =l e L 28,0y 50 1550 (S5
S )9—n0 ‘QSIP p_u...JyL..a B 6J_~15 w._fu J—.?J‘) a
slagdnen) ol 5l S aslas 3,3 ol s azg
sv\—%’S@J—&QA—.’)O J—:—A—‘Q-.e-"'ﬁieiﬁdﬁw‘ S eSs
Sl 3555) NAD iy Sl o 5155 99 5w i
Q_..;J ‘.\_..JQ.,.‘;}S&..;) “NADP 4 (°q_;;5_115536o Q_..;.ﬂ
9 l_._'>‘ —QB_..MJL.\M.Sl 6Lmuw5|5 BRI PY ) u,..«_m
sl S el S 8l S Jpbtie clp s
o oo Laosl b ol alex 5l ot ws 59,5 oac
C_‘a_u; u.._mlf .J)J o)l_..':.vl U) uLu w_..'a.\.) 9 ‘g;?l—“”
L_Suuﬁla B °)—’3‘b ‘U—| quJ)L' o J)La_?‘ l_> "NAD
M 4y 5o 9l oo i dtile YUy pmagslio L
(V) \39_....1 QS‘Bl_“” sf)_a u‘_:l.ef BN oéj.'i_mf GQ)J.LQ&

(eolid) BY (sl glsil (qabords Js0,8 =) pgoad

= NH
»

N
(C6HEN20) dno | oy g5

O
»
aN
@)

HO OH

C1IHI5N205) &9 g 5 S| Sy g5d

HO

(CHHI5N208P) A 5305 83 g5 90 dumol (s 95

~ OH
|
N

(C6HSNO2) v | S 9509

(o]
HoN—X OH
4 : | O
0 ~Cp

OOH

! Neurodegenerative Diseases

% Alzheimer’s Disease (AD)

3 Parkinson’s Disease (PD)

4 Huntington’s Disease (HD)

’ Nicotinamide adenine dinucleotide

¢ Nicotinamide adenine dinucleotide phosphate
7 Sirtuin

8 Pellagra

° Nicotinamide riboside

10 Nicotinamide mononucleotide
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