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Advances in research on the protective effects of

humanin and its derived peptides

YIN Bo-Kai, GUO Yan-Qin, HE Zhi*
(Medical College of Three Gorges University, Yichang 443002, China)

Abstract: Humanin (HN) is a newly discovered short peptide consisting of twenty four amino acid residues that
plays an important role in protecting neurons from the damage induced by Alzheimer’s disease-related protein. The
mutual substitution or extension of amino acid residues in the HN domain can form a plurality of derivative
peptides, and some of which have stronger activity. Despite the previous studies on HN and its derived peptides
have mainly focused on Alzheimer’s disease, it has recently been discovered that HN and its derived peptides have
broader protection and involve multiple systems. This review will use HN as a starting point to review the research
progress of the protective effects of HN and its derived peptides in recent years, in order to provide a reference for
the related study of the function of HN and its derived peptides and the treatment of the diseases.
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Humanin (HN) & —Ff HH 24 /™5 FE 1R 7k 2k 41 A
% Bk, ™ H A A Hashimoto T 2001 4E 7€ ) ¥ &
BB IR IUFERI (Alzheimer’s disease, AD) ) 5 FL
I ORI AT AL, HN BEIH] H1 AD
FHRA ) B B AP 2 B2 1 Ve By AR 2R 1 B (amyloid
beta, AB). S5 1 BT 2R K it B B 1 AT HTTE M A R
HRTA R APURE SRSt MR EM
ZORPER . Bk, JE2:56T HN B0t 3 24
FEXT AD BICRFER o SR, #F5RM, HN A
{0 AR BRI E F A 4H AT B s & IR 1
H, T BRIV 2 AN [FGR A . I AR
SR FTUESE, HN X RMG (O e A =2 55 4

HEATENA AT ER Y. ik PR R HN
AR ER, FRATEL BN RPN &, ST 4K HN
Je AT A RIS U I I e it R gk AT 480k, A
Ae N HN S AT AE IR Thag DA K 55 53 VR T IR AH 5%
WS — L F .
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g, % Humanin 2 HATA IR ERS1F I AOWE 7Tt 941

(Ala)- Jili Z 1R (Pro)- #5 & IR (Arg)- H & & (Gly)- &
HZ M (Phe)- 225K (Ser)- F-WEEIK (Cys)- SR
(Leu)- 52218 (Leu)- 528 (Leu)- S22 (Leu)- 75
IR (Thr)- 222 % (Ser)- B &R (Glu)- 752 %R (1le)-
REGAMR (Asp)- 72 RIR (Leu)- AR (Pro)- &R
(Val)- 3 2 1R (Lys)- ¥ 2 B8 (Arg)- #5 & IR (Arg)- K
AR (Ala), 73T N CoHy3N3,05,8,, & AEA
Z I ERRARAT AR 2 —, HERARERAR 16 S
B RNA (fRNA) X 3gm s . HN & —Fh o ik
RS, IS5 R A S 722K o
(ciliary neurotrophic receptor a, CNTFRa). WSX-1
FIUKE 2R 11 130 (glycoprotein 130, gp130) 2H i 1 5
T =R AR HN 24K 1) 25 6 DL A4 i 9 A5 38 2% 1)
WS RN S SRy ER BY. HN &SRR 7 51
ff) Pro3~Prol9 X /& i% O 45 3, /& HN #f & {1
PG TEAT L TN, AEIZE R Pro3, Cys8. Leu9.
Leul2, Thr13. Serl4 il Prol9 & s Kb 75 bk 3,
H Ala AQCE F 1 51 H B AF AT % 5 35 22 3 B HN R
PE ek Bl ik Gly BUCEE 14 5 6211 Ser
A4 HN fi72E ik S14G-humanin (HNG), X
BN A R 5% 7 HN 351, 2 —Fh HN
1 58 2 2 2. Rattin (RN) /& tH HN 5 C 3 [ 14
MNRERIRIESE G EN A 38 M AR I A
i, B B & R . HN B 5 K
FIfT A2 IR colivelin (CL) U J& B HN B0 &5 K8 5
T PO 1 A 28 IR 9 A A T IR 26 2 K
w2 ik 7
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i 2 o e — G FH IR KA RGN, —
T DASRAR i J A BRI T S5 R AT =7, A Hh
FOER M P A, b S 4 ik 25 4 (ischemia stroke,
1), i 80% LA . K sk 412 (middle cerebral
artery occlusion, MCAO) FIEHE R 2 (oxygen and glucose
deprivation, OGD) i 8J& H 1ij 5 ¥ H T 1S 7EARFIEY
PRSI 7T 2 BT L 2006 4F, Xu % P B 7T 5
HNG AL B AT 7[5 71y B MCAO A5 A 755 (14 i il I
/ FEEVE (ischemia/reperfusion, I/R) #5453, Yk /I fibi 158
FEARFA ., 3 R R A Dy e A I e 2 T T DA K
B B IR (adenosine diphosphate, ADP) A% ¥ 5
& I (poly ADP-ribose polymerase, PARP) i1k, 73
HRIE ] LLAE — 5 B2 B2 b 40t 40 i A1 75 2R 3 B

(extracellular regulated protein kinases, ERK) HJ 7% 1t
kZH5WMARIHER, ¥IP RV HNG £ 4 G
ST REABAAENIRITIER . MATH 5 — i ft R
], HNG i& 7] DLl o Ay 5 8% g Bt UL BE 3- 300G
(phosphoinositide 3-kinase, PI3K)/ 2% % / 75 & 1
I (serine-threonine protein kinase, AKT) yE4L%) OGD
F1MCAO i B ¥ VR 453455 & 48 4 28 AR 47 4 1
HNG 38 R] DAAE A T 4] 751 6] 4% 3 F44 SR TS 45
R /Ry ER, B-5IRF00% I T 6 5]
Nec-1 LA T FAE D A R #E/EH . Chen %5 '
FORIN, HN AR 5 B o 40 AR AR 1 1S Hh i
B ZSHER AR A Z K E . Gao & W E — T fH FH
SH-SYSY #4285} 41 fifd J88 40 o %2 ~7. 44 o1 580 0 %) B /
54 (OGD/R) AL 7 K 3L, HNG ilid PI3K/
AKT i 12 5 31 W% Janus $ % 2 (Janus kinases 2,
Jak2) / (5 5% 550G K 1 3 (signal transducer
and activator of transcription proteins 3, STAT3) {5 5
SR REMERYER . 1 Gao 25 M 5 — T ¢
TR A M UR #7827, HNG JRJT A2 2 FFK
T-FI9% % (4 Bax fll caspase-3 [#i%& 3 i STAT3.
Hili A 1 10995 48 2 A6 85 11 1 (myeloid leukemia cell
differentiation protein 1, MCL-1) F141 g [A 715 5 I
Hill[A-F- 3 (suppressor of cytokine signaling 3, SOCS3)
(1) 85 1 5 A mRNA 7K, 0] B3 i ek 4 44 A 0 1
F1 SOCS3-STAT3-MCL-1 {5 5 % \3: 3 #% 1) #is &
Gy 1E . 2018 4, Peng % ™ B 5L R,
HNG 7E /)N il MCAO 578 v AN AN 257 35 o 468 2 14170 1
Ji R RFEIA ¥ o (tumor necrosis factor-a, TNF-a). H
Y g £ 25 1B (interleukin-1p, IL-1B). H M/ % 6
(interleukin 6, IL-6) A1 #AZ 41 ffg #4416 25 1 1 (monocyte
chemotactic protein 1, MCP-1) 45 4 i [X] 1 1) 7= 4=,
O BEAI ) Bz Jot 2H 23 A I A R B 4 T I 4 A R B
53¥- 1 (vascular cell adhesion molecule 1, VCAM-1) Al
2 1R 6 B 531 1 (intercellular cell adhesion molecule
1, ICAM-1) 3Rk 5 74k, HNG B8R ik P B2
MITE OGD 2541 N HI4H ML A7, )% 14 4 (ROS)
DA B 4 B DR R L 3 G B 20 R AR . HND S AT
Ak HNG & — M 2 047 R, 45 0l 7 £ i I
PES [ A TP == €/ 1K el SR ANy e S R Y]
15 9% F2 A7, AHAE 26 W0 B dh B0 77 562 e s 1 1
Wang % U 50 & B, HNG A 97 38 A Lk 5 /0 B
SE 06 M i HY 1ML (intracerebral hemorrhage, ICH) f5 [
TR R, HARP EH 5 PI3K-AKT /
B IR A A B U -3B (GSK-3B) 155 5 1 i 01 il 441 i
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2008 £F, Miao 56 " HIFERY], MEEESS HNG
AT O 2 NS AB 5 1 S AHAAC RS,k
B K T (4 28 9 RE S BRI AR BB T2 . Wang 25 1Y
WEFCRI, B MR (traumatic brain injury, TBI)
Hil J5 45 T HNG 4b 35 0] Lk TBI /)N B 2 AE A
TR SR, Wik TBI 53 1) caspase-3 Fl PARP £
fift K Bel-2 T, 8 5 KA SS 8 3 LC3ILL beclin-1
A1 Vps34 354k, FFAE TBI J5 5240 B2 2 A 1 rh 447
p62 /K=F, BT R 00 ) 20 O O A R R AR
fEF . Chai % " 45, F HN 43K B nf 34 i
ROy I BB AR R 2 R, JF Bl R Al 5 &
FUBTK P o AT RLIE R 01 Tyr307 s 4 1 14 25 19
21 2A (protein phosphatase 2A, PP2A) {# 44 IV 3 1)
R AL A TTTHOE PP2A TS5 AR 551 tau & 1
FERERR AL, 5 IO 40 B 0 T2 k> AR S A AL
R s O HN R HT AB 755 19 AD F#i5 B AZ AL AT
{28 R AE W G R R AR 4L T 1 HE . Yang 2 &
R4t BN, HN nf@Es ¥ ingn s /1, B IRA R
il S B RE TR BN M AE N, k55 NMDA i 31
ML Ie 5 Bl NMDA 75 S 4 i N £S5 84
HN Fii b 22 7]y /> NMDA %2 f5 ROS 1774 ; HN
K REFNH] NMDA 5 5 1 c-Jun & HE R Ui B (c-Jun
N-terminal kinase, JNK) il p38 2254 J5i% Ak 2K [ i
(mitogen-activated protein kinase, MAPK) yf{t ; X4t
gE RN, HN r@E Gy Ca® AT T
ROS 117 4 M J5 (1) INK A1 p38 MAPK i& 4k, 2
5 {2 3 NMDA 75 5 1 2% &7 M 5 M b 00 20 M A7 7% o
Yuan 25 PY RS KB, HNG A GEE i % 2 s i
WO A BE J5 % STAT3 £ caspase-3 [ 8 5 R 47 K B
(1) 75 (8] 2 S Fe A2 2 A 353 I s2 I . 7E— ik
F HNG %t i (diazepam, DZP) i S (1012 B g
HEE RE B 52 Wi R 8IT 98 op, P v S HNG 100 %% T
DZP i FIICAZEREG, AR BAT Jobr S5 M5
B2 E A4, KB HN fe ks DZP 75 3 N A1 1)
REBR PG, (HARREmTE 2 ®. Zhao % P WAL R W,
HN A] 3 e B K 52 44 2 76/ R A R R P AE FERE T
P. Kumfu 25 P 85000, HN B 0] DL ol
LHRAR T REAE O IE TR 13407 B8] R HE R 22 ORI VE FH
2018 4F, Kumfu % ™ Uk — B 5278 O i VR
(i) it FH DR 751 & 1) HNG: R] DAAT 2350t sk 555 o 286 4 4 Ty
REfERG . tau B S FERERRAL. AR FRERAI TR K
AR IER. HAE KM, RN CL #7E

O AR 5T 1) 23 [R]EAZ RN I ik nT 9B MR A5 O
HEMRIER B,
22 RIAES

Muzumdar 25 P8 78 DL IEYE C57BL6/T /N B A ik
R 2 ik P ZERLHLC T /R F4% IR 5 Hp 30,  HNG
BT RS 9 O B A 43 O PR B R ML S 0 AR
L, B O REhAE o FH HNG A0 HE 5 2 58 im0 T
JUR T R OGBS (AMP-activated protein kinase,
AMPK) Fl1A K 4] — 28 A 251 (nitric oxide synthase,
NOS) Wik, FFIg LN UR G TS EH
Bax A1 Bel-2 [{]7K~F-, HNG 7] fig i id 33 AMPK/
NOS NS HE T F AR T Ty, Ok
R RO IER I ER, wIE AT St O LR 28
(78 7EZ4%) . Thummasorn %5 ™ W 78 R, ki)
8] % K77 & HNG (252 pg/kg) AV AT BATF i 52 4t
L) HN 7K, 38 AT RIS G a2 o0 JIf 2 67 4 1)
RE FRAG I 25 PR AIC TR 540 51 I DA R L O UL
FUIAR Je Fe 0 ZE D et s SR80 KGRI & HN 1] LX)
I/R 451493 5] 2 B B4 Tl e B i 44O I DR AP F
b, Oh % PR FE BoR, e v 4t HNG nf LL il
W7y v L [ B /0N BN R Dh RE RS, D BlE B
E (apolipoprotein E, ApoE) #i = /N B Ut ¥ty 5 B0 ik 1) 31
Ik 585 R B A TR R /N B 32 B0 Jik D B v 1 40 L 3 T A
i JEE T 20 PR B 2 e S, T AN 5 i 4 5 240 P PR -1
FAREE T 3k A B NOS [IERIA 5 ik il 15 &
B R B AR AR T, XN R D RE AN )
ik o FEREAL )t RS R4 /E - Qin 25 BV R
UGIEW] 7 HNG ¥R 97 AT AR 32 22 /08 B ) O L2 4
ARG T, T A E /N B b 1O IR R
(RIHLE AT R i -1 AKT/GSK-3B i&f%.
23 HERS

Du 2 P R TR0, JH TSR 5020 Wb i) HN
REIH I 4E R 2R AR I D REELHE ATP f 7= A= A 40 ff £
3 c (Cyt o) PRI, A R ph 22 0 K & 1 16 A%
PRI Se R YE B 45 I79E (hirschsprung’s disease, HSCR)
(FI4R IR T, 434 ) HN12 IncRNA 7] BLAE A5
HSCR 40 [AlE WS 50 1. thoh, a3
HN12 7P A[/E N Tl HSCR (At &4, A5
9 2 HSCR $24t 7o iz W ik, f£— ik T
2,4,6- = i B R R 15 T 10 OK BRI 0 MR A g R
(ulcerative colitis, UC) R4 fi)iff 5 4, HNG 7577 fiE
i) 45 g 41 43 TNF-a F1 IL-1B [¥] mRNA %A If
FEAIC caspase-3 y& M, W REIE I g2 28 S R 48
M/ UC W R HERER P,
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FHICHRIE 7, HN RE 525 o8 g ) 2 Usk i,
FLAT AR IR HNG V897 BE & PR ARRE FR o3 JE JiE R B )
IR, 2 o3 B 5 2R FHANR YT 2 Rk PRI (T2DM)
(BT 2 ¥ Hoang 25 B S 3E AR PEHE JR 7 (nonobese
diabetic, NOD) #E R 5 W], HN AbEEBEAE RSNk
2 DR 5 S R B AL T, NOD /MR
HN 4b 3 6 Ja Jo oA 2 b & ok, gtk 2 40 i
IR RN R BRI, HN B REZEIR / TR 16T 20
JE ) NOD /)N B RS R RAE 5 £ — R FUBE IR A
KIRITH, TSRS A7 . Kuliawat 25 P
R, HNG B3N 1E & FUBE IR 9% /0 B3 L A
HREEFRIR B AN 2R v o g R O IR B 2R A, AT
V& R IT W5 PRI T (E 254 . 2018 4F, Han % B
5T o, HNG 7] geilid (AR 5 iR 5 3R 32 4
JE# 1 (insulin receptor substrate 1, IRS1) Ser636 R
AW NI E A ik
2.5 His

Eriksson % PP [ 5 % W1, HNG nJ 75 i £
Ve K PUMIRa T s R 0 E K240, A5
H P E . Zaman 55 P R BLE HN i RIE M
AN HIN Kb B B A 7R /)N BROFD HIN Ak 2 1 8% 5% (1)
KEEEH, HN FHIE 78R (glucocorticoid,
GC) I FHIE ARG . Tl a0 T LA S i 4
MusgiE ), HA 2w GC KHiRIEH 5 thAk,
HN 2 f¢ [ 1l hedgehog (Hh) # 47i 77| vismodegib £%
FERE K BB AE K I EIER . 2019 4F, Nan %5
WEFLRA, HIN X il 4 f A= K A /e A, HN
FIk v DUg i &Rk Dhse, ik 7 2 ES
e G IR AR T B AN ) 240 i 1 4 R0 A4 ) B gk AR A
Tt A L AR T, AT i 3 A o i g 2

3 NESERE

HN {E05 — R iR T ik, HprR i 1E /T R
FAF RIHLHI BT LW IR, R B2 RS
SR, WA RRTWERHL, KR TR H K
e b TR BT FG YT, BT DASE 2 (At FUks
RARAE S, B HN J AT AR KR 45 245 07 5K
B IEF DA S AR g bm i 4000 93 Tl i) A e 1R A
MR
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