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B i/ TR T (ischemia/reperfusion , I/R) 45145 F B
AT A RAFER, X gl T im)
2R VR B A A AR 2O JUURE S8 e it 4 i
A e B P R ) R AR R R AR T, BRI
RIEGLFMET . FREM VR B0 1036972
WM 452 . EAER, B MRS B N T AR
i & BT ik (D-N 2,D-55 5) — IRiMEK ([ D-Ala2, D-
Leu5 ] -enkephalin, DADLE) B4 $1 I/R #1455 B9 4H 2R
PP AT, 5350, BF5E " HiaE SNC8O  KNT-127 |

close phylogenetic affinities with Brucella melitensis. Moreover, the phylogenetic tree analysis indicated that these
strains coalesced within the same branch, the findings were in alignment with the results obtained from BCSP31-
PCR and AMOS-PCR assays. Conclusion Brucella melitensis assumes a predominant position in the transmission
dynamics within this area, identifying individuals involved in sheep breeding, slaughtering, vending, and related
occupations as high-risk groups. The outcomes of this study offer molecular biological substantiation for the distribu-
tion of brucellosis patients in this region, contribute to genotyping endeavors and tracing studies associated with the
pathogen, and concurrently verify the efficacy of 16S rRNA molecular tracing.
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ARM390 25 HoAth DOR sl 77 A X /R #5475 1 ¥
FEIT Ao 130 DOR SR 7E 45 Bl if I Y
WIFSE R AT 25 1R I R B HARSR BT AT

1 DOR #zh7 % /R HJER

L1 O VR e E, S0 UL (acate
myocardial infarction, AMI) B R — HARA R &
R PR BT EIE 3 H 2508 . BRZGY
ERI= R N A e B2/ LN ] T R IR
FEhi s B, R4S T 408 1 2549 AR T
AMI (R 7 COR AR K L, HATE K2
DOR gl 7160 ILBR i/ P38 13452 493 ( myocardial is-
chemia/reperfusion injury, MIRI) EL.A5 {44 1/E F ( L
£ 1), FRBFFTEI S DOR 4 ah 7 Al i 1
P2 5 ) 4 A3 A X S0 0t O W ) DR AP R T, A
D LA LR T B bk O LA R b (AR 10 45 55 . ey
MERT 7RSS DOR 5, fifi 3% Bz 2B 4K H - 32 A& (epider-
mal growth factor receptor, EGFR) 1%, M 1M i 15
PI3K/Akt . MAPK FI JAK/STAT-3 i# %, I8 5 MIRI
45" ; Okubo et al " SR A G0 UL I/R B 5 31
NI AT 38 52 30 DOR , DT i 2 JUL 240 L 37 T
JIERBEZE TE AR, & #E40 MIRT 450457 o (B4 G T
)2, W 2 Wi 58 7k DADLE 7E MIRI g i 2
AL EDR P 7 F o £ MIRL /)y B AR W A DADLE 4k
H)5,C57BL/6) /NELO LA TCF4 \ Wni3a Fil B-
Catenin Fik7K-F-W] . N [, $& 75 DADLE AJ 3 i 41
il Wnt/B-catenin {553 s % # 51 MIRL f5 7",
Wang et al'™ & 3 DOR 4 2h 7] SNC-121 1] 755 /N
B4 Ve Is AR, 8O JLH I i 92580 JUL 40
ORI, 3T KA O WU PRI VE A . Ah,
MIRI i 2317 o 20 21 MO K 0 55— R A R
I Maslov et al™®! % B Delt-Dvar il Delt-E %}
MIRI J5 i), A B35 B TR AR 5 3 b i gl
FIVERT 8, Bl Jy 5244, B AAAE T A 8655 20 2 40
J b, A1 A5 P HAB sl A0 AT 7 A B O IS A DR
FIAR A5 SR 2350 . Hifih DOR & gh 71,

411 BW373U86 il p-Cl-Phe DPDPE"™ | i1 FE Bt %} Bk
MW R ER . BLEWFSE4E78 T DOR 8l
REIE AL 3OS 2 o3 705 5308 8%, D ZORL A 401 105 11
AN T, T AT R 8 MIRT T 51 5 9 9 5 A 2
RERRERT , Dol R AL T AR, St i PR 285 1 3
T LA

1.2 R U/RRG  Seimdmizs o (ischemic stroke,
18) & — i UL A i 0L 87 , BOE A . Holg PR 2
i P4t A S e R 2, SCf i 2H Rk L SRS
FlF M /R #i45; ( cerebral ischemia/reperfusion inju-
ry, CIRD) 0 FFAT &1 % 20rk 1S B2 W FG 7
i EL U AN R E 3R 5 4 ) R SR A
FE2 T EIATHLHRI DR IS FIT & 3 2 2459, © A i
8 R WY, A 1S 51 % CIRL I, DADLE FUA7 — 5 1Y
W2 E . Chen et al' ™ Ry KR H 3l ik b 9E/
F#E7F (middle cerebral artery occlusion/reperfusion,
MCAO/R) #5581, #4700 g % #4514 4 DADLE J5 &
L, DADLE fe48 B & yak /b ik #5158 1) 11 AR, JF v] g d
o 5% 4 )@ 7 [ i ( matrix metalloproteinase , MMP )
I RO R 45 G 4K H ¥ (HB-EGF) , i 11 5% ¥4
i EGFR Rys#% CIRT, JRAWF58" W] DADLE A]
fE4E 7 DOR ik, 34 AMPK/mTOR/ULK1 {558
By G R A 2 T A M B, R AR 2 AR
YER ., TEMAERTIATE H (amyloid precursor protein,
APP) Rt 204 W 7, 5 2t g oot b iy
2P RIS . Min et al ™' 2L MCAO/R £
RN BIEFER G2, e B —FAE kS DOR i 3) 5
Tan-67 A AEiE T 96 APP i IE S BUAE 1S & AR i
(A2 4 1 o Zhang et al ™ % B, DADLE 7] fig
0 o AR AR 2R A R A R e S 142 e 2 R 2 1 /K i
fiff 9 ( Caspase-9) & I %A% Bax 5 Bel-2 & 7K
{14 B A I i 4 1L 1A B 400 S ( brain: microvascu-
lar endothelial cells, BMECs) 8 1=, gE 1My #2 CIRI,
BMECs 1 &8 & LA AT N 5P DOR 23X 11 41 it
AL, T REAE 9 DOR gl 50 #E sl AT IR ABIEST, LA
JHAE CIRT Hh sz oxl i 48 A K 0 DR , eAcs il i e e

F1 Z#ZH MIRI /£ A H) DOR Fzh 7 R EHLH
Tab.1 The anti-MIRI effects and mechanisms of DOR agonists

Name Mechanism References
Morphine Activating PIBK/AKT, MAPK, and JAK/STAT3 pathway (16, 17]
DADLE Inhibiting Wnt/B-catenin signaling pathway (9]

SCN-121
Delt-Dva, Delt-E
BW373U86, p-Cl-Phe DPDPE

Inducing the transfer of caveolin to mitochondria and reducing the damage of myocardial mitochondria
Effectively reducing the incidence of arrhythmia after I/R

Significantly reducing myocardial infarction area in animal experiments

[20]
[21]

[23]
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Fig.1 Role of DOR agonists in disease treatment
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Progress in the role of delta opioid receptor agonists

in disease treatment
Guo Fanghao', Zhang Lesha’
('The First Clinical School of Medicine, *Dept of Basic Medicine, Anhui Medical University, Hefei 230032)

Abstract Opioids are commonly used drugs in the clinic, mainly targeting different subtypes of opioid receptors
distributed in central and peripheral neurons. They are the preferred drugs for treating acute pain or cancer pain.
Delta opioid receptor ( DOR) agonists are opiate drugs that target the delta receptor. In recent years, they have re-
ceived widespread attention due to their ability to improve ischemia/reperfusion injury in multiple organs such as
the heart, brain, and liver, as well as their potential for treating mental and neurological disorders. This review
summarizes the mechanism research of DOR agonists in treating a variety of diseases, prospects their clinical appli-
cation prospects, and finds that DOR agonists may exert anti-ischemia/reperfusion injury effects on organs by re-
ducing apoptosis and mitochondrial damage, and activating various signaling pathways; they also exhibit anti-in-
flammatory, antidepressant, and therapeutic effects on neurodegenerative diseases, providing a new perspective for
the application of DOR agonists in treating related diseases.
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