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Protective effects of 6 — gingerol on acute respiratory distress syndrome in juvenile

mice by regulating the PI3K/Akt signaling pathway through Nur77
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Abstract; Objective To investigate the protective effects and potential
mechanisms of 6 — gingerol against acute respiratory distress syndrome
(ARDS) in juvenile mice through nerve growth factor — induced clone B
TR L 7 D B LT S 938 4 W (Nw77 ) . Methods The juvenile mouse model of ARDS was

i H (2023107) established by tracheal instillation of lipopolysaccharide. After modeling,

TRER A D53 (1975 - ) 5, @l TAT BRI, & 48 juvenile mice were randomly divided into the model group, the 6 -
TN ZE P T Y A
EAEERE SH, AT B
MP ;18980682031 the 6 — gingerol + sh — NC group ( intranasal instillation of sh — NC
-1

gingerol group (intraperitoneal injection of 30 mg - kg ™' 6 — gingerol ) ,

E - mail:2j365happy@ 163. com negative control adenovirus + intraperitoneal injection of 30 mg - kg



Chin J Clin Pharmacol

1255

Vol. 41 No.9 May 2025 ( Serial No. 431)

6 — gingerol ) , and the 6 — gingerol + sh — Nur77 group ( intranasal instillation of sh — Nur77 adenovirus + intraperitoneal
injection of 30 mg - kg ™' 6 — gingerol). Another 12 normal juvenile mice were given an equal volume of sterile 0. 9%
NaCl by tracheal instillation as the sham operation group. Detected the lung wet/dry (W/D) ratio of young mice in
each group. The immunohistochemistry method was used to detect the positive expression of collagen Il in lung tissues.
The kit was used to detect apoptosis in the lung tissues of young mice. The expressions of pathway — related proteins
were detected by Western blotting. Results The W/D ratios of the sham operation group, the model group, the 6 —
gingerol group, the 6 — gingerol + sh — NC group and the 6 - gingerol + sh — Nur77 group were 2.20 = 0.26,
6.65+0.92,3.89 +0.52, 3.72 £+ 0.44 and 5.55 = 0.78, respectively; the positive levels of collagen Il were
1.00£0.22,3.99 +0.54, 1.85 £0.28, 1.76 £0.29 and 2.79 =+ 0.34, respectively; the apoptosis rates were
(4.65+0.66)% , (39.62 +5.03)%, (18.63 +2.33)%, (17.82 +2.12)% and (33.65 = 5.03)%,
respectively; the levels of phosphorylated phosphatidylinositol 3 — kinase/phosphatidylinositol 3 — kinase (p — PI3K/
PI3K) were 1.00 £0.13, 1.66 £0.22, 1.23 £0.17, 1.21 £0. 14 and 1.58 + 0. 24, respectively; the levels of
phosphorylated protein kinase B/protein kinase B (p — Akt/Akt) were 1.00 +0.16, 1.78 £0.26, 1.33 £0.21,
1.38 £0.19 and 1. 60 +0. 22, respectively. Compared with the sham operation group, the differences in the above
indicators of the model group were statistically significant (all P < 0.05); compared with the model group, the
differences in the 6 — gingerol group were statistically significant (all P <0.05); compared with the 6 — gingerol +
sh — NC group, the differences in the 6 — gingerol + sh — Nur77 group were also statistically significant (all P <0.05).
Conclusion 6 - gingerol intervention can improve lung injury in young ARDS mice, up — regulate the expression of
Nur77, inhibit lung tissue inflammatory response, reduce lung tissue apoptosis, and promote coagulation/fibrinolytic
balance, and its mechanism of action may be related to the inhibition of PI3K/ Akt pathway.
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Figure 1
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Pathological changes of lung tissues ( hematoxylin — eosin staining, x 100)

Model group: Acute respiratory distress syndrome ( ARDS) model; Sham operation group: 0.9% NaCl; 6 — gingerol group: Intraperitoneal injection of

30 mg - kg ! 6 — gingerol; 6 — gingerol + sh — NC group ; Intranasal instillation of sh — NC negative control adenovirus + intraperitoneal injection of 30 mg * kg~

1

6 — gingerol ; 6 — gingerol + sh — Nur77 group: Intranasal instillation of sh — Nur77 adenovirus + intraperitoneal injection of 30 mg + kg ~' 6 — gingerol.
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Table 1 Comparison of the inflammation levels of young rats in each group (x +s)

MPO Neutrophil TNF - IL-1B IL -6 IL -8
Group n
(ng-mL™") (1 x10*cell - mL™") (pg-mL™") (pg - mL™") (pg-mL™") (pg - mL™")
Sham operation 12 96.32 £12.65 1.45 £0.19 40.32 6. 66 46.32+7.77 23.15+3.33 43.23 £6.66
Model 12 1235.65+201.33"*15.38+1.93"" 69.329.62** 78.32£12.22"* 38.96+5.88"*" 60.36+8.36""
6 — Gingerol 12 265.32+33.23% 5,68 +0.85"  50.33 £5.96"  58.12x7.66"  30.11 +4.62"  52.66 £8.95"

6 - Gingerol + sh - NC 12 271.32 +£36.23 5.55+0.78 48.32 +6.33 60.02 +9.33 29.32 +4.88 51.55+7.96
6 — Gingerol + sh — Nur77 12 852.32 £102.3222 11.22 £1.55%%  73.33 £10.33%% 75.33 +13.18% 35.96 +4.09° 58.33 +6.99%

Dose refer to figure 1; MPO: Myeloperoxidase; TNF — a: Tumor necrosis factor — a; IL — 1@3: Interleukin — 13; Compared with sham operation group,

*P<0.05,"*P<0.01; Compared with model group, P <0.05, #P <0.01; Compared with 6 — gingerol + sh - NC group, 2P <0.05, 24P <0.01.

®2 AL RS P RS E E (collagen TN XS BHIEKF ML T (TF) LFE B IS Pl i 25 - 1(PAL - 1) K&
filg KT 1 LU A (% £ 5)
Table 2 Comparison of the relative positive levels of type III collagen (collagen Il ) in the lung tissues and the levels of tissue factor

(TF), plasminogen activator inhibitor —1 (PAI —1) and thrombin in the tissues of young rats in each group (x s)

Relative positive level
Group TF(pg - mL™") PAI-1(pg - mL™") Thrombin( pg + mL~")
of collagen Il

Sham operation 1.00 +0.22 132.23 +18.95 43.65+7.77 148. 66 + 16. 33
Model 3.99£0.54* * 173.99 £20. 54 * * 76.33£9.12** 277.33 £32.22% %
6 — Gingerol 1.85 0. 28% 144.32 £17.28* 49.23 £7. 2% 180. 33 +23. 62**
6 — Gingerol + sh — NC 1.76 +0.29 140. 76 +16.29 47.33 +6. 66 182. 66 +25. 03

6 — Gingerol + sh — Nur77 2.79 £0.3422 162.79 £20. 3424 70.33 +8. 6324 245.33 £30.3224

Dose and n refer to table 1 ; Compared with sham operation group, * P <0.05, ** P <0.01; Compared with model group, *P <0. 05, *P <0. 01 ; Compared
with 6 — gingerol + sh —= NC group, P <0.05, 24P <0.01.

AR EIRTEPRS 6 — 2 +sh - NC LA, 7ESETT: 6 6 — ZEpi@ T Nur77 20 & ARDS %) B fifi & 46 42 48
ERFRAGIEE L (¥ P <0.05);6 - Ll + B =

sh — NCHW FikTebn 5 6 - LM b, e 5817 b T AR MR 6 - LA .6 — ZEM + sh — NC
ZRIGAHEL(P>0.05) , Z5RIEK 1, N6 — Zf + sh — Nur77 25 () 20 M 0 T2 2 43 51 R
4 6 - =BT Nur77 & ARDS IR B SR RER

Fiaansl x3 KUY B R PR BEISBENUEE 3 - FEG/ w505

BRI 119 collagen T AH X B 36 5 /K S fl TF,  JULBE 3 — i (p — PI3K/PISK) FIBERR ML (14 B/ 4 (1Al
PAL -1 SEIMAPK TSI TRALE 6 - Zmdly | Bp - AVARORDICPIER (ves)
RIEHT GRETEIZE L5 .6 — 221 + sh — Nur77 2019 |3k Table 3 Comparison of the relative levels of phosphorylated phos-
JoRT 5 6 — L) +sh — NC 4L HAER  (EG 22 | 22 5 1 phatidylinositol 3 - kinase/phosphatidylinositol 3 - kinase
H B2 SL(HIP <0.01) 36 — 20 + sh — NC 2019 (p —PIBK/PI3K) and phosphorylated protein kinase B / protein
EiddER S 6 - LMy R, R ST B2 R ILSET
FEX(P>0.05) . 4iR1L%E2,

kinase B (p — Akt/Akt) in the lung tissues of young rats in each
group (x %)

Gro - PBK/PI3K — Akt/Ak
5 6-ZENET Nur77 3t PBK/Akt {52 18 5 201 v d p- TV
Sham operation 1.00 £0. 13 1.00 +£0. 16

e 3 M 2 froR TG p - PBK/PBK AL ypogel 1.66£0.22" * 1.78 £0.26* *

p — Akt/AkUKSE SR FARH I, 6 - 24 n ik 6 - Gingerol 11.23 £0.17% 1.33 0. 21%
G R 4 . N B S LR 6 - Gingerol +sh - NC 1.21 £0. 14 1.38 £0. 19

Epr SBUMAL LR, 6 - ZeM) + sh — Nur77 A1AY LIRS 6 — Gingerol + sh — Nur77 .58 £0.2444 1.60 £0.22°

1:T5 6 —%@J\ +sh - NCAL Hﬁiﬁ Eéﬁrf%t%ﬁi@ﬁ Dose and n refer to table 1; Compared with sham operation group,
Gl (H P <0.05):6 - M +sh - NCHMIE - p (05 p <0.01; Compared with model group, *P < 0.05,
RIENR S 6 - LA L, S22 EZETFTGI2E #P<0.01; Compared with 6 — gingerol + sh — NC group, 2P < 0.05,
BEX(P>0.05), B8P 20,01
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Figure 2 Western blot was used to detect the relative expression

levels of phosphatidylinositol 3 - kinase / protein kinase B ( PI3K/
Akt) signaling pathway proteins
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