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[Abstract] Objective: To investigate the protective effects and dose-dependent relationship of different doses of artemisinin
(ART) on acute lung injury in septic mice induced by Gram-positive (G+) and Gram-negative (G — ) bacteria. Methods: A total
of 90 C57BL/6 mice were randomly divided into the Staphylococcus aureus (G+) and Escherichia coli (G—) groups. Each group
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included the sham surgery, G+ /G — sepsis model, sepsis+2% dimethyl sulfoxide (DMSO) control, and sepsis+different doses of
ART (5, 10, 15, 20, 25 mg/kg) subgroups. Pro-inflammatory cytokines [ tumor necrosis factor-a (TNF-a), interleukin 6 (1L.-6) ]
and anti-inflammatory cytokine interleukin 10 (IL.-10) levels in serum and bronchoalveolar lavage fluid (BALF) , lung wet/dry
weight ratio (W/D), and H&.E staining scores were measured in each experimental group.Results: ART treatment groups dem-
onstrated significant dose-dependent protective effects with increasing dosages (5-25 mg/kg) : (1) Inflammatory cytokine levels
showed dose-dependent improvement, with the 25 mg/kg dose group significantly reducing TNF-a and I1.-6 levels while increas-
ing 11.-10 level in mice BALF (P<C0.05) ;
groups (20, 25 mg/kg) significantly reducing lung tissue W/D ratios (P<C0.05) ;

(2) Pulmonary edema gradually improved with increasing dosages, with high-dose
(3) Pathological damage showed
dose-dependent alleviation, most siginficantly in the 25 mg/kg group, characterized by reduced inflammatory cell infiltration and
improved alveolar structure. Among all dosage groups, 25 mg/kg demonstrated the optimal protective effect. Conclusion: ART ex-
hibits significant dose-dependent protective effects against sepsis-induced acute lung injury, with 25 mg/kg being the optimal therapeu-
tic dose. The mechanism may be related to dose-dependent inhibition of pro-inflammatory cytokine release, promotion of
anti-inflammatory cytokine expression, and improvement of pulmonary edema. These findings provide important evidence for the
clinical application of ART in sepsis-related acute lung injury.
[Key words ] Artemisinin; Sepsis; Lung injury; Inflammatory factors; Dose-dependency
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a:Sham41;b: G +IREIEBIILL ;0 G+ MRBEAE + 2% DMSOH ;d: G+ MEIE+ART 5 mg/kg4lse: G+ MHEIE+ART 10 mg/kg 41 ; £: G+ M e
+ART 15 mg/kg4l;g: G+ M#AE + ART 20 mg/kg 4l ;h: G+ M #AE + ART 25 mg/kg4l;1: G — MEBFAEBIRI AL ;5. G — M #AE +2% DMSO 4L ;
k:G— MeFEAE +HART 5 mg/kg 4l ;1: G— M 5E +ART 10 mg/kg 4 5 m: G — M 4E +ART 15 mg/kg 41 ;n: G — M FE +ART 20 mg/kg
H50:G—WEHE+ART 25 mg/kg 4 ;45 Sham 4 Fefs, " P<C0.05; 5 G+ /G — I AR B He 48 ,"P<<0.05
1 BANMRMFFR TNFo IL-6.1L-10 7k F
Fig1l Levelsof TNF-a, IL-6, and IL-10 in serum of mice in each group

F£1 KANRMFED TNF-a.IL-6.IL-107KF (pg/mL, =6, T + )
Tab 1 Levels of TNF-«, IL-6, and IL-10 in serum of mice in each group (pg/mL, n=6, 7 -+ s)

2115 TNF-« 1.6 1L-10
Sham 41 80.87+5.28 66.8941.63 545.984-1.31
G+ MREF A BRI 2 369.8343.43" 303.2141.66° 258.05+1.64°
G+ MEEAE+2% DMSO 4 363.4742.03 297.99+43.68 263.1742.94
G+ MeEEAE + ARt 5 mg/kg 21 317.614-4.18° 248.9443.027 296.854-2.647
G+ MEF4E + ARt 10 mg/kg 4 279.49+2.347 197.44+4.77 326.04+4.177
G+ BeFEIE + ARt 15 mg/kg 41 235.6344.83° 162.13+4.56% 375.49+3.48°
G+ MR AE + ARt 20 mg/kg 40 183.2743.35° 127.52+4.08" 427.94+5.717
G+ MEEAE + ARt 25 mg/kg 20 128.94+2.59% 83.91+3.48" 484.66+3.327

Fe, 4256 3373 2906

P, <0.001 <0.001 <0.001

G— MeFF o BIRY 2 377.1942.09" 319.21+2.85 249.7343.18"
G— MeTEHE +2% DMSO 41 370.514-3.54 311.05+3.24 255.68+4.53
G— M EEAE + ARt 5 mg/kg 21 303.5943.417 268.4944.587 313.1445.897
G— M0 + ARt 10 mg/kg 40 263.7244.837 225.2545.947 361.5943.797
G— MeTEAE + ARt 15 mg/kg 41 228.46+4.75 184.06+3.85" 412.61+5.32°
G— M REAE + ARt 20 mg/kg 21 188.35+4.017 142.63+5.647 453.12+4.38"
G— MeEEAE + ARt 25 mg/kg 41 137.6443.18° 94.1544.327 503.9543.757

F,_ 3513 2581 3451

P, <<0.001 <<0.001 <<0.001

1 5 Sham 41 He &8, "P<<0.05; 5 G+ /G — IR EAEA R LH it ,"P<<0.05,
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a:Sham 41 ;b: G+ MEEFAE IR A 50 G+ IREEAE +2% DMSO 4L 5d: G+ ME#AE +ART 5 mg/kg 4l se: G+ M #0E + ART 10 mg/kg 41 5 1: G+ ik
FAEHART 15 mg/kg 4 5¢: G+ MREEAE + ART 20 mg/kg4l ;h: G+ FREESE + ART 25 mg/kg 4l ;1: G — MEFRRERIRILL ;j: G — R EEE + 2% DMSO
2 3k:G— Bk #FIE + ART 5 mg/kg 4 ;1:G — B #AE + ART 10 mg/kg2H ;m: G — Bk #4E + ART 15 mg/kg#H ;n: G — M8 4E + ART 20 mg/kg 4 ;0:
G — e EEHE + ART 25 mg/kg 4l ;45 Sham 41 Hi4e,"P<<0.05; 5 G+ /G — M AR AL 4% ,"P<<0.05
2 HEMNRBALF 1 TNF-o IL-6.1L-10 By 7k £
Fig 2 Levels of TNF-a, IL-6, and IL-10 in BALF of mice in each group

*2 HHNRBALFRE TNF-o.IL-6.IL-107KF (pg/mL, n=6, T £ s)
IL-6, and IL-10 in BALF of mice in each group (pg/mL, n=6, = 4 s)

Tab 2 Levels of TNF-«,

21 5 TNF-« 1.-6 1L-10
Sham 2H 79.81+2.11 61.9241.04 366.92+1.70
G-+ MR BRI 2 224.02+2.43" 180.64+2.28 155.38+2.87
G+ MEIE+2% DMSO 24 220.0343.11 175.44+3.82 152.39+2.30
G+ M+ AR5 mg/kg 41 205.6542.847 147.74£1.617 173.2542.65
G+ Be#EIE + ARt 10 mg/kg 21 184.72+4.72° 124.63+3.417 190.13+3.62°
G+ MeFFIE + ARt 15 mg/kg 21 151.87+3.617 118.54+3.08" 237.03+4.86"
G+ MeEE9E + ARt 20 mg/kg 20 131.87+4.27° 100.84+3.157 262.63+3.497
G+ M AE + ARt 25 mg/kg 4H 110.91+£2.17° 81.934+3.137 311.58+3.73°
Fe. 1350 1138 2906
P, <0.001 <<0.001 <<0.001
— JHe TR AR TR 4 260.4943.18" 202.78+1.88" 138.43+2.21"
G— JRTEAE +2% DMSO 41 253.01+3.47 197.05+3.71 142.68+2.76
G— M HE + AR5 mg/kg 41 205.134+3.137 171.84+3.567 182.2443.697
— e #IE + ARt 10 mg/kg 41 183.18+5.497 157.3044.147 196.17+3.357
— e IE + ARt 15 mg/kg 41 158.1244.55° 129.0244.09% 243.60+3.917
G— MeEEAE + ARt 20 mg/kg 40 124.56+3.87° 112.11£3.75 285.39+4.68"
G— MR AE + ARt 25 mg/kg 21 116.32+5.197 88.58+3.277 310.924+4.757
F, 1368 1243 2844
P, <0.001 <0.001 <0.001

1 5 Sham 41 He 8, "P<<0.05; 5 G+ /G — IR BAEA R 4H He it ,"P<<0.05,

ﬂiﬁ'@(P<o.o5) M G+ /G — Me 745 iE A5 A0 41 il 41

LW /D A 5 DMSO 4 He i 25 57 Ge 2 3 X

(P>0.05) L33,
2.4 /N AL 2 B A4 gl AR
Sham 2 /Iy 5T 20 20 45 44 1 %

5 Sham 41 .
B, G/ G — e B G AR AL 2H /)N BU 4 L5 40 e I
il IF3) JoE g RS, ARk 8 20 i IR T R A i B

0 Il I 2R B 5 5 G-/ G — e AE T A LA,

ART 5.10.15.20.25 mg/kg 41 ifi 41 4

VN

TV R T U I e ) B i e g e L AR R T A
o il U A0 R BT A 25 R B, 5 Sham 4 L
B, G /G — e B A AR T 21 /N BRI 05 7 43 I 8
(P<<0.01); 5 G+/G — M B IE AL B AH L 38, ART
5.10.15.20.25 mg/kg 41 /)N B0 45 VF- 43 1% 2 AR
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Tab 3 Measurement of W/D in lung tissue of mice in each

group (n=6, T + )

4151 T ek /T
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Tab 4 Lung histopathological scores of mice in each gorup

(scores, n=6, T =+ s)
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4
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B3 /IMEAARARREZNTREHTS(HRE, X 200)

Fig 3 Typical histopathological changes in lungs of mice

and scores of each group (H&E, X200)
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