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Resolvin D2 activating GPR18 receptor to inhibit the NF-kB pathway and
ameliorate muscle atrophy in diabetic sarcopenia rats
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Abstract: Objective To explore the improvement effect and mechanism of resolvin D2 on muscle atrophy in rats with diabetic
sarcopenia. Methods Forty male SD rats were randomly separated into the control group, model group, metformin group, resolvin
D2 group, and resolvin D2 + GPR18 antagonist (O-1918) group. Diabetic sarcopenia rat model was established by a high-glucose and
high-fat diet combined with streptozotocin injection. The skeletal muscle index and muscle function of rats were measured, and the
degree of insulin resistance in rats was evaluated. The morphology of muscle fibers was detected by HE staining. Levels of serum
inflammatory factors (IL-6, TNF-o, and IL-1B) were detected by ELISA experiment. The expression levels of iNOS and Arg-1 mRNAs
were measured by RT-qPCR experiment, and the expression levels of GPR18, p-NF-kB p65/NF-kB p65, Atrogin-1 and MuRF-1
proteins were measured by Western blotting experiment. Results Compared with the model group, the gastrocnemius muscle
morphology of rats in the resolvin D2 group were recovered. The body weight, FPG, FINS, IRI, the levels of serum pro-inflammatory

factors (IL-6, TNF-a, and IL-1B), the expression level of iNOS mRNA in gastrocnemius muscle tissue, and the expression levels of
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Atrogin-1, MuRF-1 and p-NF-kB 65/NF-kB 65 proteins were obviously decreased, while the skeletal muscle mass, skeletal muscle
index, absolute grip strength of the forelimbs, the expression level of Arg-1 mRNA, and the expression level of GPR18 protein were
obviously increased (P < 0.05). Compared with the resolvin D2 group, the degree of skeletal muscle atrophy of rats in the resolvin D2 +
0-1918 group was aggravated. The body weight, FPG, FINS, IRI, levels of serum pro-inflammatory factors, the expression level of
iNOS mRNA in gastrocnemius muscle tissue, and the expression levels of Atrogin-1, MuRF-1 and p-NF-kB 65/NF-kB 65 proteins
were obviously increased, while the skeletal muscle mass, skeletal muscle index, absolute grip strength of the forelimbs, the expression
level of Arg-1 mRNA, and the expression level of GPR18 protein were obviously decreased (P < 0.05). Conclusion Resolvin D2 can
effectively improve the skeletal muscle atrophy state and enhance muscle function in diabetic sarcopenia rats. Its mechanism of action

may be related to the binding of resolvin D2 to the GPR18 receptor and its subsequent inhibition of the activation of the NF-kB

signaling pathway.
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Arg-1 CTCCAAGCCAAAGTCCTTAGAG AGGAGCTGTCATTAGGGACATC 192 bp
GAPDH  GGCAAATTCAACGGCACAGTCAAG TCGCTCCTGGAAGATGGTGATGG 138 bp
S H B A RS [FIAE XS 7K LA p-NF-xB p65 K £ {E/NF-«xB p65
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0.05), L% 2, WK (P<0.05); S5iHIEZR D2 Ak, HIER
2.2 HIRZE D2 W ARANLAIThAERI SN D2+0-1918 ZH /i B 46 91 7 8 By (P<<0.05),

SRR LR, VHIEZE D2 ZH AT i W3 3.
R2 BEARBBRAEHLER ( X+s, n=8)

Table 2 Comparison of body weight and skeletal muscle index in each group of rats ( xts,n=8)

/15 Fil i R g HENUT R H RS
payiict — 385.63+11.26 28.73+1.28 7.4540.25
Y — 414.81+13.30" 22.20+1.13" 5.35+0.19"
IR 105 mg kg * 396.40 +13.52% 26.124+1.07* 6.5940.21%
THiIEE D2 100 ng 394.01+12.14* 27.46+1.35% 6.9740.34%
WiB & D2+0-1918 100 ng+250 ng 410.73410.46% 23.85+1.21% 5.8240.20&

HXRALE: P<0.05; SHBALE: *P<0.05; SiHEX D2 4tE: “P<0.05.
P < 0.05 vs control group;*P < 0.05 vs model group; P < 0.05 vs resolvin D2 group.

3 BAKRAEAIMALLE ( x+s, n=8) 2.3 JHIRE D2 X KRABIEE AR
Table 3 Comparison of absolute_grip force of forelimbs in SR 8, 1B ZE D2 41 FPG. FINS. IRI
each group of rats ( x+s,n=8 ) 7J‘(%ZEEJJAW1EE (P<0.05): lﬁ{% % D2 QE.HS-*DL, e
A il “ixt 9 Jilg IBE D2+0-1918 Hfatr Ul tE (P<<0.05),
xR — 1577.50£117.24 3 4.,
o L SBUEIML oy e b sARMBALSHEN
— mg Xg- 0o 11U, .,
of e 2 pAR/ mj, 57 3T,
R D2 100 ng 1301 674115 34% THRAA LA AR, 2IRKRIE,

1B % D2+0-1918 100ng+250ng  679.83+106.04% IR HAEGHA P BURALULETAE I 0] S A 224
SIRALELE: "P<<0.05: SHUMALELEL: "P<0.05; SiHIE R D2 PR, UEPAERAIZRRL AR, DLET LRI A

Yl “P<0.05. BN, LENS AT WK R AE IR s — F
*P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs AR FIVE IR 2 D2 HALAT 4 B 4 FE AR R 4 B &

resolvin D2 group.
%4 HAAR FPG. FINS # IRIELE ( x+s, n=8)
Table 4 Comparison of FPG, FINS and IRI in each group of rats ( xts,n=8)

2H5) H & FPG/(mmol ) FINS/(mIU L) IRI
ot HE — 5.2340.31 15.62+1.85 3.61+0.42
it — 11.8540.76" 38.95+3.26" 20.83+1.95
—FXUIR 105 mg kg 8.4240.58* 27.36+2.54% 10.35+1.12%
HiE & D2 100 ng 7.1540.46% 22.18+2.13* 7.0240.85%
JHiE % D240-1918 100 ng+250 ng 10.5640.69% 34.724+2.87% 16.48+1.53&

Hut i "P<0.05; SHUHALLE: *P<0.05: HiHiEE D2 4. £P<0.05,
*P < 0.05 vs control group; P < 0.05 vs model group; 4P < 0.05 vs resolvin D2 group.

AR, WA 4EHRP BT, AT ek fRg oK, 1. %5,

SOREAH MR, RELVE 4 3 PRI (P<<0.05); 2.5 HIEZ D2 M ARIE R M EFKFRIF N
VHIRZ D2+0-1918 HWLET 4 B IBUH IR 3= D2 HEMAE, HiEER D2 4l TNF-a. IL-1B.
HIHEE, HEPPEEE (P<0.05), WE  IL-6 KFHERK (P<0.05); S5iHIE %EDZ ik

of B A XU HIBE D2 HIBE D24+0-1918

E 1 HE ZE&RMEFINKFEETL (X200)
Fig.1 HE staining for detecting pathological changes in the gastrocnemius muscle (X200)
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£S5 BEARMFAHIEEITS LR ( Xx+s, n=8)

Table 5 Comparison of pathological scores of

B, WEZE D2+0-1918 4L 4 T/ FI 87
(P<0.05), W% 6.

gastrocnemius muscles in each group of rats ( xts,n=8) 2.6 SEHIRZ D2 ¥ REMEBAANLELD iNOS- Arg-1
25 53] ik TSy mRNA FIEKF RN
X — 0.000.00 A R, WIB R D2 4 iNOS mRNA £
R — 7.25+0.59" KK T, Are-1 mRNA FEik/KFH & Fif
—HIUIR 105 mg kg™! 4.17+0.68* (P<0.05); S5iHIEER D2 4ltb, JHIEZE D2+0-
VHIR % D2 100 ng 2.83+0.41% 1918 41 iINOS mRNA Fik/KEFE i, Arg-I
JHiE % D2+0-1918  100ng+250ng  5.66+0.72% mRNA FiX/KFHE T (P<0.05), WE7.

27 HIRE D2 WAEMHMALLEL GPRI1S.
Atrogin-1. MuRF-1 % p-NF-xB 65/NF-kB 65 & H
FKIEHIF N

BRI LeEe, IR R D2 41 GPRI8 B KIA

LSRR : "P<<0.05; SRV AL #P<0.05; HIHIREK D2
AL 4P<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs

resolvin D2 group.

%6 SEARMBLMEFKFELE ( x5, n=8)

Table 6 Comparison of serum inflammatory factor levels in each group of rats ( xts,n=8)

2H 5 & TNF-o/(pg-mL™") IL-1B/(pg-mL™") IL-6/(pg mL™")
Xt — 32.65+3.12 18.35+7.23 44.82+4.30
eit] — 98.76+10.54" 65.42+10.64" 163.75+11.16"
ZHIXUAR 105 mg kg 65.32+7.33" 42.18+7.50* 103.46+9.47*
JHiR%E D2 100 ng 48.57+5.21* 29.63+4.36" 68.38 +6.25"
4B 2 D2+0-1918 100 ng+250 ng 76.43+8.17% 57.33+9.58% 141.43+10.10%

Syl i *P<0.05; SHAIAILLE:: P<0.05; HiHEZ D2 At £P<0.05,
P < 0.05 vs control group; P < 0.05 vs model group; P < 0.05 vs resolvin D2 group.

£R7T BEXBHEFANEL iNOS. Arg-1 mRNA FikKFELE ( X+s, n=8)
Table 7 Comparison of iNOS and Arg-1 mRNA expression levels in the gastrocnemius muscle tissues of each group of rats

(;i&n=8)

3 - MRNA FIE K
iNOS Arg-1
xof — 1.00+0.05 1.00+0.03
it — 3.63+0.28" 0.42+0.06"
ZHRUIR 105 mg kg! 2.5840.21% 0.7540.08%
HIEE D2 100 ng 1.8440.17% 0.8940.07%
WHIE & D2+0-1918 100 ng+250 ng 3.2540.23%& 0.5540.04&

Sxt ML *P<0.05; SHARIILLE:: "P<<0.05; SiHIEZ D2 4lHA: &P<0.05,
*P < 0.05 vs control group; P < 0.05 vs model group; 4P < 0.05 vs resolvin D2 group.
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GPRI WHEEF s W WS S 5 10°
Atrogin-1 M—_—GCGGEGEG— S S _—_ 10
MuRF-1 s SHEEED S s S
PNF-kB 65 s SN SR S SR 50
NExB 65 WD S S o

PAiE B HIXUIK JHIEE D2 1HiE% D2+0-1918

2 BREXRHFANARERFFE
Fig.2 Protein banding patterns of the gastrocnemius

muscles of each group of rats
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HABIZEAL, HHRERE R IEA IR, X 50 RN
RS TG 7 5 f s RE B3 3 BUK LR
YR A —F0), HIBE D2 TG, WIAF4EEES

®8 RBHAFANEL GPRIS. Atrogin-1. MuRF-1 & p-NF-kB 65/NF-xB 65 EERIAEBLLE ( xxs, n=8)
Table 8 Comparison of protein expression levels of GPR18, Atrogin-1, MuRF-1 and p-NF-kB 65/NF-kB 65 in the

gastrocnemius tissues of each group ( x= s,n=8)

HAAENFRIEE
i Faless -
GPR18 Atrogin-1 MuRF-1 p-NF-kB 65/NF-«kB 65

X R — 0.83+0.04 0.57+0.04 0.19£0.03 0.23£0.03

tit) — 0.35+0.04" 1.12+0.07" 0.76+0.05" 0.85+0.06"

Z IR 105 mg kg! 0.64+0.03% 0.88+0.05% 0.45+0.03% 0.5240.04%
JHiB % D2 100 ng 0.7140.04% 0.74+0.06% 0.3040.04% 0.3740.04%
iR & D2+0-1918 100 ng+250 ng 0.49+0.05% 1.03+0.09% 0.65+0.05% 0.71+0.05%
HXHRALR: P<0.05; HIAALE: *P<0.05; S5iHEE D2 Ak €P<0.05.

“P < 0.05 vs control group;*P < 0.05 vs model group; P < 0.05 vs resolvin D2 group.
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