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Abstract: Growth hormone releasing hormone (GHRH) is a neuropeptide hormone secreted by the hypothalamus, which regulates the
secretion and synthesis of growth hormone by stimulating GHRH receptor (GHRHR) in the pituitary gland, promoting cell growth.
Except in the pituitary gland, GHRHR is also expressed in many extrapituitary tissues, including myocardial tissue. Compared with
endogenous GHRH, synthesized GHRH analogues (GHRH-A) exhibit stronger receptor affinity, longer half-life, and fewer side effects.
It has been shown that GHRH-A can exert beneficial effects on various experimental cardiovascular diseases (CVDs), such as heart
failure, myocardial ischemia/reperfusion injury, and vascular calcification, suggesting that GHRH-As have potential for treating CADs.
This article reviews the GHRH/GHRHR signaling pathway, the protective effects of endogenous GHRH and synthetic GHRH-As on
myocardial cells, and their roles and underlying potential mechanisms in the treatment of CVDs.

Key words: hypothalamic-pituitary growth hormone axis; GHRH analogs; GHRH receptor; cardiovascular diseases; heart failure

O IMEFR (CVDs) BRI HRNI T F R KR PUOEAE . RIS Wb A H
EER, MR PAHL (WHO) WERFEAGT RN & H — e MR R . IR
A 179 JiANWTF CVDs, HEBREITABE  CVDs JB1E % ELH -0 & 35 IR 7 2598 78
31%!. YHTEIT CVDs RIZitdsyste. Wiim k.

RS EHER: 2024-09-28
HEEWBA: ERARFEEEN ETH (82270434, 81970357); LT HMRFIEEE ETH (2022-MS-246)
TEEEN: fF 2 (1998—), Wit FEMNFCMKME LS. B-mail: 17826253935@163.com
*BEEE: A4, gL, 0%, FEAFOMWIE LIPS . E-mail: zhoums1963@163.com
oo, Wit YR, FEEAEOMIE AP, E-mail: yangyu@symec.edu.cn


mailto:zhoums1963@163.com

FE A8 ELE6H 2025F 6 B

{;ﬁﬁif-ﬁﬁt R Drug Evaluation Research

Vol. 48 No. 6 June 2025 * 1681 -

AR EROSZE (GHRHD &l T i =R
ARG I 44 DNEERA R, 5
FAAF) GHRH 3248 (GHRHR) £54, HATEK
WE (GH) MW MA R, NG <R -1
KR WWhgER, ARG 7RI,
GHRHR tHFRIATE S 2 BRI E H I GHM, G
B BPRALZ, ODUIGEM . eRZniE, TN
BB AL 15361, GHRH 7 ML H 23 48 3 RSk 0 g e
fift. EIEIKES IV A& M GHRH F#ARIE R FasE 1
Y GHRH (3-44) -NH, #k i S 8L S5 08, 38
o HEE MBS GHRH AR g M K2
W, WeRHLAEAR N 5 2 ARG G (SRR )] . GHRH
AT R EAR T HAE 290 MEIERM N uhT
H, ZREE A M T B A& . Andrew-Schally
(1977 £ DUARAG 32 [ BOE I 25 3 RTEAR 245 P 2
R AR R TIT K % P GHRH B4 5h 70 A0 45 47 77 100,
GHRH 1 IRAE MR 2H 2 gl S 114, AT
T—Z%] GHRH #5507, & 7EHHI g A= 0015171,
WFR RN sc e 1) Miami (MIA) F5HU57 A
HlR A K e MIA-602 FT MIA-690 &% B
IR ST A BRI, e AMib AT T IS X GHRH (1-29)
NH, 8. N, C a7 &40, FHEUR Apa30 5%
Gab30 C ImFE [, AECT 100 & F0 T RFIHT MR £
%) GHRH ##hifsl, AT A ¥EME GHRH, JT &
S| B A S 417 GHRHR SEF1 ) F1 GH BSO8R
MR Z7%1/41 MR-409 F1 MR-502, HAG 5K 4R P 2
WA GH BEUPER,  BAK R U (A2 e M A0
F ) GHRHR 454 7081, BE#5%T GHRH R4
(GHRH-A) FIIRAWFFT, Schally A% GHRH-
A TEJRYT CVDs. FEIRI MR R i e Al
HX P 22 58 G0 AH S0 7 T 7t S 35 IRTVR 97 80
JeHE TG0 S7 320 L O LR I R4 P4 453 495 A0 I
EEER 2 CVDs ¥ HEAIRITER 82021, R
HAE S 5T CVDs 25 KV AEE .

1 GHRHR RENESHESERK

GHRHR J& T G HEEMEZAE (GPCR) XK
2 B IER A . TR GHRHR S04 GH 70 IRk
97 2 T e P U R T A T A Tl G U PR R/
E A A (AC/CAMP/PKA) #ig. N ikl
GHRH 5 /A # GHRHR 454 )5, @it SH =
WIRS G BAM o WHLEA KBS G EH, Hl
AC J51L, H800 cAMP (P24 . a3 (e 3k 4 pr i e
JE I 195 PR B @ IE T SO AS N, 518 GH Wy

WKL R . AN, cAMP THEIEEGE cAMP 1R
WP PKA, PKA RIBERR 1L 2 Fhg i 0 FH 40 B A% i
¥, WA F cAMP N ufF4E A B (CREB)
Wik, BERIL CREB S5HILHGE AT p300 Al
CREB Z5& & 44 2 GH 2 )E 3 7 X k1)
cAMP [ tfE (CRE), MM{E#t GH 3[R A1
GHRHR FE[K [ 5622231 (& 1-A). & cAMP K1
PE%fF, GHRH @IS G £ bg- &N
(P AREE C (PLC) 1%, it GH W= A5k o
WOE ) PLC P24 A H i (DAG) YIRS =R
(IP3), IP3 55 PR P HH 45 5 PR s, 38 n 4 i
JRH S B IR, A AR GH (1 WA S5 24
i B R B I GH4,

U JLVEWT A SR, GHRHR 0 RIAAEH £ 4
AAHZRF, WO ETAIM . O ULAR R B AE
AN (A7 BT, AT 4R, %%
PR A2 B3R 40 PR S A AE T . ZER W RE S
GHRHR /5] cAMP/PKA . ZH4Mz 517 i
(ERK1/2) FRREImEALEE 35 (PI3K) -5 (IR
B (AKt/PKB) WifA K422, BrA R, TEifiE
DU R PTE EARER (IS0 S B A K RO WL
41 CARVMSs), H9c2 o LA A g 37 o U BE (MDD
AL, DL C LR L PR HEVE (/RD B 44K B O JUL4H
MR, GHRH AEIS0E AC il BRI Zm i i 55 — 15
ffi cAMP KF, fEiE PKA BERRILIEARZ, Bk
CREB, #4543 CRE, EHAHICHER 314,
I4h, GHRH 1 GHRHR 454 ##0% Akt/PKB.ERK1/2
FEE SR BE ) 3 (STAT3) 15 5%, 145 T GHRH
FEHLAI(JV-1-36). AC F1 PKA #0177 (MDL12330A
AIKT5720). ERK1/2 #il5] (PD98059). PI3K #f!
#1771 (LY294002). STAT3 ]3] (AG490) ¥ kIh
HUPHWT T GHRH {3t AN A7 15 FIVE R, ax gk
FEK W, GHRH A fEIE#0E IS 5 m e R 4% O
WURSER (B 1-B).

2 iR GHRH 7ER578 CVDs FrY{E R KL

1988 4F, BlEFR R, GHRH XK M Hlk
WA IEENLERBY, B REY, A GH
FRCREE M 23R (W GHRHD A OAE R4 1
FH29301, Granata SFPWHF LR N, E MG YLEHAN
ISO %55 ARVMs 0o IF H9c2 41 fild o /77F GHRHR
ff)%¢i5, GHRH (0.5 pmol-L~') W] i# i ik
cAMP/PKA. ERK1/2 F1 PI3K/Akt 15 5 18 & A0l
ISO #H SN T8 Caspase-3 Kif5FA! cAMP



<1682 « F48EF6H 202556 A ¥4k . Drug Evaluation Research Vol. 48 No. 6 June 2025
?.GHRH Brain
GH
]
‘ .—/ Heart
Liver \ ——
S@ 7 Rt
AiPititary e Bl OO it
A
by
Iix
i :él;l.(}lR‘
Ras / \ . <
J PI3K l (2 )
- - o \
Raf STAT3 )  ATP cAMP
: /
AK'T —_— X
i ,
MAPK/ ] | ( PM\/
ERK I / v
—
Secretion T Proliferation T Angiogencsis T Apoptosis l

A-GHRH 5K GHRHR 55, #i& AC, 11N cAMP /K, FFilid#i% PKA/CREB {5 5823 GH (& BRI thoh, Eid#is
PKA /31 Ca¥ i, {2t GH Bji: B-GHRH @il 53k 5h (Ui I41M) GHRHR 244454, Wi cAMP/PKA. ERK1/2 PI3K/Akt Al
STAT3 4545 SBEEA T — RIS, BlanfE b n g . M4, MHIgEE .
A-GHRH binds to pituitary GHRHR, activating AC, increasing cAMP, and promoting GH synthesis and release by activating the PKA/CREB signaling
pathway; in addition, GH release can be directly promoted by activating PKA mediated Ca?'influx; B-GHRH binds to etrapituitary GHRHR (for

example cardiomyocytes) which activates downstream signaling pathways of cAMP/PKA, ERK1/2 PI3K/Akt, and STAT3 to mediate a series of

extrapituitary biological effects, such as promoting cell proliferation, angiogenesis, and inhibiting cell apoptosis.

1 EAROHZEMD GHRHR N SHESE SIS

Fig. 1 GHRHR mediated signal transduction mechanisms in pituitary and cardiomyocytes
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#* 1 GHRH 7E5&f7 CVDs FEI{ER RALHI
Table 1 Effect and mechanisms of GHRH in treating CVDs
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Table 2 Effect and mechanisms of GHRH-A in treating CVDs
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