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Abstract

Background: Melatonin is a special indole amine derived from the pineal gland, with multiple
properties of antioxidant, anti-aging and metabolic. Recent years, studies related to the role of
melatonin in cells have gradually focused on mitochondria. In mitochondria, melatonin stimulates
Sirt3 activity. It regulates the activity of Foxo3a, SOD2 and the most metabolic enzymes in TCA
cycles by strengthening the deacetylation effect of Sirt3, and thus plays a protective role in dis-
eases such as cardiovascular disease, liver and Kidney injury, and heavy metal hazards. Objective:
To review the related literatures on the interaction between melatonin and Sirt3 in reducing mi-
tochondria injury. Content: Based on series studies, this article illuminated the expression, me-
tastasis and co-localization of melatonin and Sirt3 in mitochondria, and summarized the protec-
tive mechanism of melatonin in multiple organs. Trend: The interaction between Melatonin and
Sirt3 will be one of the most valuable research field in mitochondria protection with both shared
multiple signal pathways.
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1. 5|8

HEAR IR (N- L2k -5- FF AU B0 1) & — BV R SR BR ARG RIS Wi, T Ui HL R B2 P AL,
PURE A ZACH AR, X2 A0 B0, BSOS L FRREE, &L AC ) S35 S5 #R R I H A
s FERTT (2] Bk, R FHRRREOR IR RS 5 8 B 2 BRI S 1) i, HEERPLIR 2 — 2l
I FRAH LR TTERE BT 7 3 (Sirt3) IR A A FOAREE . BT, WHFURIARRIER 5 Sirt3 £
LRI e, JE I SR IR Nk WA TR 2 R D REER F 4 XCKHE 3a (Foxo3a), ML
i (SOD2)H1 T M %5 2K 32 A4 (mTOR)AF T A%, 3 T 92> Sl JhioRE A 558 0o M9 0 2« IHE S o 0 R ZE B
BHEE . AURMEERS Sirt3 M AR BRI BT B 4.

2. BERRELNIEH A R

MBI — P EAT SR ERIRGIWRRS, A2 KRR R A2 Y, W w i, Mobe, &
A, MRS E K. AR FLEN) T R N AR RAR G R, (BAR PR I e AR R rp ™ A,
LI Ji SR A 2 B 5 3G A AR I B S VA g b, IR A, A ARG &, M dlgie
B PN A ZE 0 B3 AT TR [3 ] SR T 200 P 408 SRR AT B AR AN SR B VL, AR 24 I AR SR AR DI BR 1 30
FIZHAE N FE SR BCRIR R, BAREI A BEA BRI, (HAE I BRE R A h IR 5 Z 215 B
FEVF2 & S SRR A N B i . e RGN IRE. . B BEALOIE T #OR I T AR B A
N T RREZ AT R A0S S, VR 2 AW SRR 1B BRBERAE LR th B R R I AL . Hevia
SEN[ATH ki e R RR O I I 8t URE N, B8R il SR R 4 €8 GLUT
Fa®H . Huo K IL[AS[5 [ /M it S IR F i SR A ah /0 E 8 ST #B SRR AT LLE N 4 L A0
LRRLRIN A —Fh ik, RNIE AR IZE (1 PEPT12 S 540 RAR IR 2, (R el R R4
A R ZRL A A SRR B o Suofu e JL[RI 6131 — T2 B ) SR A A2 1AM i H 48 PR R T B
AL o ARATTAE A 5% fik A i 1) 2R A e e i 28] 7 A= 4 R GRS M ORI il AANAT A1 HIOMT LA K
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AANAT 48 14-3-3¢ fr TR A . MR4E He 558 N[7]5% T UF BRI 2o i 7 AR 4R FR IR A B 228
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I FEREEE SRR AE T, ARIBIMER A  A 2 A R, RS,

3. #RERS Sirt3 FELNFREMN

WAL AU B P Y Sirtuin ZORAE SR T RA S A XL OB ALEE, SRE-E4 K51 (Sirtl-7), 4> Sirtuin #f
ARSI NADHES G, Sep OBt . Sirtuin 855 BA ZFERETERIZIRE, EAIE L4011 K
ZEF oA, Herbi A4 R AL T A0 AZ A Sirt] AT 2R R Sirt3 [8] [9]. IS S BRIk A B
JE BN, Sirt3 T LRI K SR SRR 2 /D S AR AR 5 55 2 7y 1A% . T TR IRIER S Sirt3
R ZACAIE FHIE RS, NATHED P 2 (8] A ELORHE . BT FTR YIS Sirt3 —S A T 2hiik h kB R R &
NI Sirtuin 8 ARG LIALIE T, HZRRIK Sirt3 75 5) 52 RSN At A8 R 19101,

4. #REELS Sirt3 NHEEER

SEIGAIE 5 2% BB SRR T A 98 Sirt3 Tk e 5 BB IER], /v 3 2 E B 45 S Il B S A
Bo R, LRAEESE. &1 A2 CARRVEMZSH IR, 0k 7R BEER s/ S .
A PERE o 2 RS BRI ORY DIRE .

Table 1. Protective effect of melatonin on multiple organs

=1 RERNSRBERIFIRE

FRANAL R AL 155 BT/l s SR
i IL-14, iNOS, caspase-3 [11]
L PRV ik} PERK, IRE1 [12]
Jii TNF-a, NF-«B, PDGF [13]
ST Budfi v L ILEAE Ty flgFit 44k, DNA #if5 [14]

T A0 PR o DAILE RS ESET, H3K9me3 [15]
&R A BE SOD2, CAT, GSPx, GSH [16]
HEBHE i ATP, y-GT [17]

AL JH PI3K/AKT/Nrf2 [18]
EREATA | o2 SOD2, ROS [19]

4.1. 1LIMERIP

HERRUERAE Z M a8 B T SR IE W] AR O B T BE . AR R BURBIIK S LR, Yu RIL R S
T 7 HE BBERAE LR BIPE I [20]0 BFFUIE AR BB I ATP 774, BB iR B Re(R &)
I, 1IA0IV), s A BALES(SOD2),  FRCo UL BRI T Ak D> HoO, AR BRSK 2503 0o FI 50 0L 7
it [, HE SRR KA 2 VIR T s B B R B0 B (AMPK)- 1 S AL I B R B 32 44 o i
BosH T la (PGC-10)-Sirt3 55146 F, I THmit% K1 (NRF)MIZOKL A5 5 A~ A(TFAM)I)RIL . AR,
TR 7 Lo ) P 00 S A PR BRSO PR /S B AR e EE IR KR 1L I T RE,  FHIL A IR S 4
fill Mst SRR AL, B Sirt3 WEPERIGTAILIE G SR[21 ] FRBIAKA B2 A1 D E R 9 2 ) ik ok 1 A58 b T 22
HJR P A 5 HIRFALE,  H8 R IR B AT AR SR A B 1) die (R iRt sh 1, TR E A1 952 H B 208, f%
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IR B S, B 2 DR HRT BAN HoAth 5 2R () S T SR [22] 0 b4, LE TG 22 W A B 5 1 N I 7 ik A B 24
JL AR AT i, AR SRR PG T AL RIBUK S (NOX-1/NOX-2), /b T 9 E V. (TNF-o/NF-kB). ZiJifd
HET (caspase 3/PARP)FIZ KK T BERFAG (cyt-C) o SATI LR KA Sirt3 YTER(H siRNA)R, MR BB IR SH
TERA A, X — RINE— 0 R IR B AR SRR T B s A AR AR KRR B _EARAET Sirt3 it 2 Bk Ak
[23].

4.2. FFIhaEERIP

B R ORI H T DS I sh e N S 51 R I FFIR % [24] . R F/KF b, BB B
Sirt3 it LAk, FEGEEMHPUE B, [FF il T Foxo3a ] DNA &54, ki k> 2 R 4k B
[25]. {EfSERENE, HRRBFRIBLEE PGC-1a #MIER Sirt3 1IFRIE. XG5 %L FIBEE TR
GEFVRR SRR I T 26 0, RE BRI B BEOE PBK/AKT 13 516 S48 PGC-1a #ik, il
ERR £54 704 (ERRE)MLS £ Sirt3 J8 3 7 X 3. L, 8wl S8 22 kB 77, 40 MT1 FH
W7 1 HR PR WUE Y PIBK/AKT-PGC-1a-Sirt3 15 5% %, MM iE B4R B X — 1 & MT1 2464
S,

4.3. £ERERP

W VG ZN (U N )N k-T2 Sirt3 1 214k, X FEAS 1 HE I H T JoBR &I ROS 7 A1 3 Bk A
PEA RS . IETOHAACEE, Han 55 AK AR B BE MRS AL MR, A OKHECE T O BESH R ot &= A0 52
KR, XHEREE Sirt3 BRI 2 Wtk), HiFS SOD2 2 yfi/b Ui R4 o A AL RIS 19]. 2478 B 8
FR RS, T 222 MR /N BRI OK BT, AH EE T ok AR B IRV T AR T AL A X RE2H, AR E )Rk
AR B [26]. 7E/NR A, R EEEE TR YT A i A N SR 20 i 3 9 1 Sirt3 ¥ ML Foxo3a M4
M 50, Hrpey soD2 Mt S EBHCAT) A 3 F45 427, BT Sirtuins (0 11, 8B
REFH T BB B R TERRIG S, whi R, > AR SSR R . W 1, B4 T TR
PR E KA Sirt3 AHEAEH L HIE R [28].

5 7 R FT/ E g
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Figure 1. Melatonin regulates mitochondrial function through Sirt3
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PRI, LR ACT LR/ I AT REASZ AR IR, 10 B2 R 2 E 1 B LRy A A6 B o Sirt3
FELRIR R BAT 2RI ThRE, ERWINIREE R SYIFRE ATP 7728, SN IR IGIA 10, 15 LR
ARUAIRE TR A AL . S Sirt3 fELRLAI BN ) 22500, 8 R 5 HIL = RMBAR AT A R, iy
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