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[Abstract] In recent years, with the rapid development of neuromolecular biology and bioinformatics and
the rich information provided by the human genome project, scientists have isolated a new neuropeptide Phoenixin
(PNX) from rat hypothalamus and bovine heart. PNX has two subtypes: PNX-14 and PNX-20. PNX is widely ex-
pressed in the peripheral tissues and central system of many animals by activating the receptor GPR173. Accord-
ing to the different expression distribution, PNX plays a variety of biological functions. Based on the research prog-
ress in recent 10 years, this paper summarizes the expression and distribution of PNX in animals, and expounds
the functional mechanism of PNX at each expression site. The role of PNX in hypothalamus is the most important
and complex, which may be related to regulating the pulsed secretion of GnRH. It is hoped that this paper can
clarify the direction of PNX for the future research ,in order to make PNX a new diagnostic marker or about a tar-
get therapeutic drug.
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FEU2 eI T G b 4 PNX 238 5 8 55 GnRH 194>
WA B BUAE FEAE Y

S BRI S5 B PNX-14 DL [8] 570 8 1 5 )
ZIN BRI I i X SR 1)) B B ) R A S A
PUAEIRAT ek AR , R TE™ 17 S 00 A i 2L T2k
B SIS R R AR A T O D TR PNX-14 73 5 31 %
NG L I R AR IR AR U R E R 2
UFSE PNXJEAE T il P 25T e R . 5ok,
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H A9 5256 2 B PNX AT Lis B FI6T7 B Vs e Lo
S FE T BE A | % A A R AR A 1 28 R A A 2%
AD [3C 12 J1980R AB S AT 5 st 24545 o ik
FOMER ORI B BRI RE A LA R AR ek 11 97
ML AN TE A B, T LY . BEARSCRE
R PNX AR I 7 7 [0) B %, DL PNX REAS7E
A G 12 FENG R TAE R, B BB 1 12 Wibr
MY EE SIRIT A MG S 4 A B2 R R
A ER 2

7 BEX
[1] LYU R M, COWAN A, ZhANG Y, et al. Phoenixin: a novel
brain-gut-skin peptide with multiple bioactivity[J]. Acta Pharma-



v [ S A 2R 2 R 2022 4E 5 H AR 25 #2%5 5 B Chinese Journal of Practical Nervous Diseases May 2022, Vol.25 No.5

* 637

(2]

(3]

(4]

(5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

col Sin,2018,39(5):770-773. DOI:10.1038/aps.2017.195.
CIARKE S A,DHILLO W S.Phoenixin and Its Role in Reproduc-
tive Hormone Release [J]. Semin Reprod Med, 2019, 37 (4) :
191-196. DOI: 10.1055/s-0039-3400964.
STEIN L M,HADDOCK C J,SAMSON W K, et al. The phoenix-
ins: From discovery of the hormone to identification of the recep-
tor and potential physiologic actions[]]. Peptides,2018,106(8) :
45-48. DOI:10.1016/j.peptides.2018.06.005.
BILLERT M,RAK A,NOWAK K W, et al. Phoenixin: More than
Reproductive Peptide [J]. Int J Mol Seci, 2020, 21 (21) : 8378.
DOI:10.3390/ijms21218378.
YOSTEN G L,LYU R M,HSUEH A ], et al, A novel reproduc-
tive peptide, phoenixin [J]. Neuroendocrinol, 2013, 25 (2) :
206-215. DOI:10.1111/j.1365-2826.2012.02381 .x.
B EL. Phoenixin-14 7£ /)N BUE BEFNIAENT T 0 146 FH R AL F 52
[D]. 22HK2%,2016. DOI:10.7666/d.D01033573.
LYU R M,HUANG X F,ZhANG Y,et al. Phoenixin:a novel pep-
tide in rodent sensory ganglia [J]. Neuroscience, 2013, 250:
622-631. DOI:10.1016/j.neuroscience.2013.07.057.
JIANG J H,HE Z,PENG Y L, et al. Effects of Phoenixin-14 on
anxiolytic-like behavior in mice|J]. Behav Brain Res,2015,286:
39-48. DOI:10.1016/j.bbr.2015.02.011.
ULLAH K. AR ZE AL AN : Phoenixin-14 FUERE 2 K F-
BRI A BERIESE (D ). IR, 2017.
HOFMAN T, WEIBERT E, AHNIS A, et al. Phoenixin is nega-
tively associated with anxiety in obese men|[]J]. Peptides, 2017,
88:32-36. DOI:10.1016/j.peptides.2016.12.011.
PRINZ P,SCHARNER S, FRIEDRICH T,et al. Central and pe-
ripheral expression sites of phoenixin-14 immunoreactivity in
rats [J]. Biochem Biophys Res Commun, 2017, 493 (1) :
195-201. DOI:10.1016/j.bbre.2017.09.048.
PALASZ A, JANAS-KOZIK M, BORROW A, et al. The poten-
tial role of the novel hypothalamic neuropeptides nesfatin-1,
phoenixin, spexin and kisspeptin in the pathogenesis of anxiety
and anorexia nervosa[J]. Neurochem Int, 2018, 113: 120-136.
DOI:10.1016/j.neuint.2017.12.006.
MCILWRAITH E K, BELSHAM D D.Phoenixin: uncovering its
receptor, signaling and functions[J ]. Acta Pharmacol Sin,2018,
39(5):774-778. DOI:10.1038/aps.2018.13.
PALASZ A, TYSZKIEWICZ-NWAFOR M, SUSZKA-SWITEK A,
et al. Longitudinal study on novel neuropeptides phoenixin, spex-
in and kisspeptin in adolescent inpatients with anorexia nervo-
sa-association with psychiatric symptoms [J]. Nutr Neurosci,
2021,24(11):896-906. DOI: 10.1080/1028415X.2019.1692494.
SCHALLA M A,STENGEL A.The Role of Ghrelin in Anorexia
Nervosa [J]. Int J Mol Sei, 2018, 19(7) : 2117. DOI: 10.3390/
ijms19072117.
JIANG J H,HE Z,PENG Y L, et al. Phoenixin—14 enhances
memory and mitigates memory impairment induced by Ap1-42
and scopolamine in mice[J]. Brain Res, 2015, 1629:298-308.
DOI:10.1016/j.brainres.2015.10.030.
GUVENC G, AITINBAS B, KASIKCI E, et al. Contingent role of
phoenixin and nesfatin-1 on secretions of the male reproductive
hormones| ] ]. Andrologia, 2019, 51 (1 1):e13410. DOI: 10.1111/
and.13410.
BILLERT M, KOLODZIEJS P A,STROWSKI M Z, et al. Phoe-
nixin-14 stimulates proliferation and insulin secretion in insulin

producing INS-1E cells[J]. Biochim Biophys Acta Mol Cell Res,

[19]

[20]

2019, 1866(12):118533. DOI: 10.1016/j.bbamer.2019.118533.
ROCCA C, SCAVELLO F, GRANIERI M C, et al. Phoenix-
in-14: detection and novel physiological implications in cardiac
modulation and cardioprolection[.]]. Cell Mol Life Sci,2018,75
(4):743-756. DOI:10.1007/500018-017-2661-3.

SCHALLA M A, GOEBEL-STENGEL M, FRIEDRICH T, et al.
Restraint stress affects circulating NUCB2/nesfatin-1 and phoe-
nixin levels in male rats[]]. Psychoneuroendocrinology, 2020,
122:104906. DOI:10.1016/j.psyneuen.2020.104906.

KALKAN O F, SAHIN Z, OZTURK H, et al. Phoenixin-14 re-
duces the frequency of interictal-like events in mice brain slices
[Jl. Exp Brain Res, 2021, 239 (9) :2841-2849. DOI: 10.1007/
s00221-021-06179-5.

GASPARINI S, STEIN L M, LOEWEN S P, et al. Novel regula-
tor of vasopressin secretion: phoenixin[J]. Am J Physiol Regul
Integr Comp Physiol, 2018, 314(4) : R623-R628. DOI:10.1152/
ajpregu.00426.2017.

GROVER H M,SMITH P M, FERGUSON A V.Phoenixin influ-
ences the excitability of nucleus of the solitary tract neurones,
effects which are modified by environmental and glucocorticoid
stress[J . J Neuroendocrinol,2020,32(6) :e12855. DOI:10.1111/
jne.12855.

WANG J,ZHENG B, YANG S, et al. The protective effects of
phoenixin-14 against lipopolysaccharide-induced inflammation
and inflammasome activation in astrocytes [J]. Inflamm Res,
2020,69(8):779-787. DOI: 10.1007/s00011-020-01355-9.
ZHANG B, LI J.Phoenixin-14 protects human brain vascular en-
dothelial cells against oxygen-glucose deprivation/reoxygenation
(OGD/R)-induced inflammation and permeability[J]. Arch Bio-
chem Biophys,2020,682:108275. DOI:10.1016/j.abb.2020.108
275.

YANG Y,LV Y, LIU J, et al. Phoenixin 20 promotes neuronal
mitochondrial biogenesis via CREB-PGC-1a pathway[J]. J Mol
Histol,2020,51(2):173-181. DOI: 10.1007/s10735-020-09867-8.
MA H,SU D,WANG Q,et al. Phoenixin 14 inhibits ischemia/re-
perfusion-induced cytotoxicity in microglia [J]. Arch Biochem
Biophys,2020,689:108411. DOI: 10.1016/j.abb.2020.108411.
STEIN L M, TULLOCK C W, MATHEWS S K, et al. Hypotha-
lamic action of phoenixin to control reproductive hormone secre-
tion in females: importance of the orphan G protein-coupled re-
ceptor Gpr173[J]. Am J Physiol Regul Integr Comp Physiol,
2016,311(3) :R489-496. DOI: 10.1152/ajpregu.00191.2016.
SUSZKA-SWITEK A, PALASZ A, FILIPCZYK L, et al. The
GnRH analogues affect novel neuropeptide SMIM20/phoenixin
and GPR173 receptor expressions in the female rat hypothalam-
ic-pituitary-gonadal (HPG) axis[J]. Clin Exp Pharmacol Physi-
01,2019,46(4) :350-359. DOI:10.1111/1440-1681.13061.
ULLAH K,UR RAHMAN T,WU D D, et al. Phoenixin—14 con-
centrations are increased in association with luteinizing hor-
mone and nesfatin-1 concentrations in women with polycystic
ovary syndrome[J]. Clin Chim Acta,2017,471:243-247. DOI:
10.1016/j.cca.2017.06.013.

B, FRA A B BT R B S A DA RS i B J2 R 46
PRFR O AH G PRI [0, v [ 92 T b 22 58 00 ¢ 7%, 2021, 24
(12):1013-1019. DOI: 10.12083/SYS].2021.11.032.
XA, £z )BTRS 1A bR i e e[ . ]
I 2 2%k, 2021,24(11) : 1008-1012. DOT: 10.12083/
SYSJ.2021.15.017.



