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[(FE] Boy BT A R0 e de e T 82 5 45 (ALD) s 0 AR FAPLE], 36 1S5 3R 50
PTZ BRI OCER . Ak HEH30 H 18 ~20 g 8 RIS AR MEPERF A= Y C5TBL/6 /B, i BENLER T3R5 50 1E
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WRZH LA, CLP BEAUZH /N BRI 20 S0 B4 458 477 b 2 0 2, WA 005343 S W/D LU (B34 BH S o ies , Ity Ze il 4 v
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5WmR Ak -MLKL (p-MLKL) (98 5K W THs . 5 CLP BERIZ LA, H g8 132 /) U 20 2005 b
1B R BB 5 E4) (43:2.70 £0.67 EL 4.50£0.97) & W/D HE (4.47£0.24 H 5.66+0.21) S5 S FEAIC (1
P<0.05) ; il 20 23 KL% H TNF- o | IL-1 B A1 1L-6 7K -2 35 B AR (21 42 . TNF- o (ng/g) : 263.94+10.79
Lt 308.65+16.78, 1L-1B (ng/g) : 50.34+4.76 Lt 59.82+2.59, 11-6 (ngf/g) : 2.75+0.22 [t 3.11+0.24; il i -
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IV H 25 7 e 24 X RIPK3 25 4 #34 (RIPK3/GAPDH) : 0.262 +0.005 H 0.267 +0.005, MLKL & H %
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[Abstract] Objective To investigate the potential mechanism of cordycepin in alleviating sepsis-induced
acute lung injury (ALI) and verify its association with necroptosis. Methods Thirty 8-week-old adult male wild-
type C57BL/6 mice weighing 18-20 g were randomly divided into a sham control group, a cecal ligation and puncture
(CLP) model group, and a cordycepin intervention group, with 10 mice in each group. A sepsis-associated ALl model
was established by CLP. In the intervention group, cordycepin was administered via continuous intravenous injection
for 2 hour at a dose of 75 mg+kg'*h™" after CLP. Lung tissues and blood samples were collected 24 hours after
modeling. The lung wet/dry weight (W/D) ratio was determined to evaluate the severity of pulmonary edema. Histological
alterations in lung tissues were assessed by hematoxylin-eosin (HE) staining combined with a lung histopathological
scoring system. The expression levels of inflammatory factors including tumor necrosis factor- o (TNF- ), interleukins
(IL-1B, IL-6) in serum and lung tissues were measured by enzyme-linked immunosorbent assay (ELISA). The
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proportion of necroptosis-positive cells in lung tissues was analyzed by flow cytometry. The expression levels of
necroptosis-related proteins were detected by Western blotting. Results Compared with the normal control group,
the CLP model group showed significantly aggravated lung pathological injury, markedly increased lung injury score and
W/D ratio, significantly increased proportion of apoptotic cells in lung tissues, there was no significant difference in the
total protein expression levels of receptor interacting protein kinases 3 (RIPK3) and mixed lineage kinase domain-like
protein (MLKL), while significantly elevated expression levels of phosphorylated-RIPK3 (p-RIPK3) and phosphorylated-
MLKL (p-MLKL). Compared with the CLP model group, the cordycepin intervention group exhibited significantly
alleviated lung pathological injury, with remarkably reduced lung injury score (2.70+0.67 vs. 4.50+£0.97, P <
0.05) and W/D ratio (4.47 +0.24 vs. 5.66 £ 0.21, P < 0.05). The levels of TNF- o, IL-1 3, and IL-6 in lung tissues and
serum were significantly downregulated [lung tissues: TNF- a (ng/g): 263.94 - 10.79 vs. 308.65 = 16.78, 1L-1 B (ng/g):
50.34£4.76 vs. 59.82+£2.59, IL-6 (ng/g): 2.75+£0.22 vs. 3.11£0.24; serum: TNF-a (ng/L): 266.15+7.70 vs.
291.94+17.52,TL-1B (ng/L): 51.34+3.91 vs. 55.52 £ 1.48, IL.-6 (ng/L): 2.68 £0.27 vs. 3.05£0.20, all P < 0.05]. The
proportion of apoptotic cells in lung tissues was markedly decreased (0.26 =0.05 vs. 0.31 +0.02, P < 0.05). The protein
expression of p-RIPK3 and p-MLKL were significantly reduced [protein expression of p-RIPK3 (p-RIPK3/GAPDH):
0.311£0.011 vs. 0.403 +0.005, protein expression of p-MLKL (p-MLKL/GAPDH): 0.359 +0.006 vs. 0.446 +0.008;
both P < 0.05], while the expression levels of RIPK3 and MLKL remained unchanged [protein expression of RIPK3
(RIPK3/GAPDH): 0.262£0.005 vs. 0.267 +0.005, protein expression of MLKL (MLKL/GAPDH): 0.242 +0.006 vs.
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0.236 £0.008; hoth P > 0.05].

Conclusion Cordycepin can alleviate sepsis-induced ALI, and its mechanism may be

related to the inhibition of necroptosis and the attenuation of inflammatory responses.
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JHREERE 2 P AL X g 7 A R A2 M 4 B RAE S
BEFT S| A B — Rl REE G AR, AE iz B A rp i
EFE N E B AR T 2 — W S 2 8. HAT,
BT XF TR BEAE BT 2 PETA5 45 (acute lung injury, ALIL)
AVRTT AT AR AE SR 3 RS ORI T BRI 1 25
G ROR T, B AR AL RN T 40%. P, 4n
IARLAMFEAE ALL T 2 /6 FAE B8 27 4 ik
TR ARk SR PR I A

2 7R RG4St g, IR BT
ARTE B i 3 OR R B2 ), B AME g i | 1k im AR
FIHAL, W R b FH T I 2R GEAH S BT B
Jr RS R R MU R EEIR R, B
PR PR Z R E L PR R, &
H B E A IR ] a2 2 P A S T B
p65 (nuclear factor-xB p65, NF-xB p65) BB R 1L I
A AT (eyclooxygenase, COX-2) 5if Rl —4E 4L
& A i (inducible nitric oxide synthase, iNOS) A9 &
ik, B E W ARG Z2 B (lipopolysaccharide, LPS) i
g ALLY O ADoK, U R AT ] p38
22 54 20 A B H P (p38 mitogenactivated protein
kinase, p38 MAPK) 5 NF-«B {5 5 I BT
FE 2% /N Bl B I i P R R 5 S e e YR I £1 3R
Jin %8 B -1 (heme oxygenase-1, HO-1) 5 #% A+ E2
KA F 2(nuclear factor-erythroid 2-related factor 2,
Nrf2) {5 538 1, POl NF-xB {6 1k , P 5] 22 fige Bl 55 ¢

iE W e A L7, DT A 33l 2 SR AP VR
et/ Nl AL AR AR BB R B 0 IR
PR, MU R A MR BERE AT EL ALL oA — 2 B i G g
RN, FTRE-S HAM L 58 PR RO % (H AR
FABLEATIAT 155 e — 20 P W

TEH B S S A LA B 2 A B AL , (5 >4
PN S SR AT, T BN 5 R 1~ (4 i 9gd SR 4K
T - & (tumor necrosis factor-a , TNF-a ). [ 4
JfiA 3 -1 B (interleukin-1B , TL-1B )] 3 B B ik
KA T WA A A2, T 51 % 4 B 1 40 248
Do EAE SR AT RN R S B I 20 ALL A%
L BHLR 2 " RBP4
AR T 0 R Pk 4 M SE T2 2, H A AR K
T 37 AR A0 B AF FH 2 B4 3 (receptor interacting
protein kinases 3, RIPK3) 1R & 1% & Wi 45 #4
Ja #£ 25 11 (mixed lineage kinase domain-like protein,
MLKL) 0% . R MAET A B 5 W R A,
A 38 1 R R 5 A O 43 B X (damage-associated
molecular pattern, DAMP), {2 2 48 41 5 4 30 B 4%
SiE A IR , AT B S 5 MR AE ALL A 2Lk
Rt e LA O H R T R MR AR
PEYE T DL 58 RE S | 4% MR AE ALL B4R o
A5 0038 o 4 1 5 W 45 HL ZF ALK (cecal ligation
and puncture, CLP) 22 HLRFEAE ALL AR FR] H
FATHFEAE ALL A5 0 SR e AR L, 5 7N
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HUR R AEIRFEAE ALL Biia b A4 S B AR 3
I T BEAVE FHFE A

1 #REFE

L1 SEEe 39 - 30 K8 Ji i SPF 2 filt e i 4F I
PR AE B CSTBL/6 /N B, 1R T f 18 ¢~ 20 g, 736
T S T 38 R BT AR 12 W12 h O BRAE 2R | fE R
(23£1) CAHXHREETE 40% ~ 60% HIFRE, 2457
IEHEYHIK,

1.2 FEGUI LG . iU R TR s A
HIRAF, HIARZE - (hematoxylin-eosin, HE)
B & L TNF-« L IL-1 B | TL-6 ., R S 5 IR B 5
(enzyme-linked immunosorbent assay, ELISA ) Kl iz
I & ik MLKL, #%#2 ft. -MLKL (phosphorylated-
MLKL, p-MLKL), RIPK3, # #& {k -RIPK3
(phosphorylated-RIPK3, p-RIPK3). 3- # /2 H i [
i & B (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) ¥4 - AL 17 521G X 6 3% 107 52 56 28 ]
A7 BRZA L #4543 1) G1120., ab208348 , ab197742,
ab222503, 66675-1-1g. #37333, 17563-1-AP .
#91702 ., 60004-1-Ig.

1.3 LR 4 SRR A - /N B R 7 d A
AR M 40 M 3 %1 (white blood cell count, WBC),
RN IE R G T35 50 4 30 HU/N IR BENLE %
B NIE R X HRZ | CLP BRI | RURC T2,
10 Ko segad 78 o B sh W st T (AR e o
S ARG RRGY), 5 A FESE IR A LLRIE S 1 RE -
CLP AR Hf 8 h 5, H I RK, A | FR 8, #2447
1 (0.055 ml/g) I 115 29% 7K G S VA TURR T 52
T AR, TN R AT B R 1 U0 e (K
291.5~2.0 em), BV E WM IEATEEHL, R R 0] 5 &
1 em AbZFRE 1 , [R) I DA 2 R 42 S0 5 1 /0 i 26
(8 J5R 5 1 Il 4 28 R RS Js , B s 4 2 OB 2 4
JEFROIIT . RORUR T T RIS 3 h FFAG
JE KRS T 2K (R 75 mg kg™ +h™) 2 he
TEH X BRZE AT 259 T 95 8% CLP i, Al #E R]
R J R T 1A

1.4 ABHL% . ASIY P B W Ah TR A A S
B Zh ) S TS B AT HIALE P R E R
B Je P I 2 o S 9 sh A8 B 2 51 s b (T AIL S
ZXHK-DWLL-2025-0140).

L5 AR5 ik

1.5.1  Jilife /5 (wet/dry weight, W/D) FEAE I %E -
JCIARFE /)N B, T HBC4 il B 6 o 2 /5, ' 80 °C

PEIR TR AR T A E IR BT, JF TR w20
21 W/D HAH.

1.5.2 i UL Rt A1 073 - HE G (0 20 4147 B
VIR ARG8T WS 2 20 B2 U3 5 JF kA7 /8
S 20 o R BE2= PP B 4 TdE s, R I0i4e
FRfle e B RERE A3 0 ~ 3 43, ELARGRAE - Il 5 i A
] S K i, e S 0 43 BB EE S o 1 0 R
WO 2oy EE SR 3 41 T I, JCET 4k
0 N & A e 1 o B W N 28 72 G | S
CTAA M FEWE I DA 3 43 5 76 s m i 4 e P
AR R A, O AR AL 0 43 BB A A
R BB AR A 2 43 A T v
SR 3 3 I R R R 37 B B B, TG 37 W IR B
N0 73 <20% i BUE I 175 | 20% ~ 50%
i 76+ B B Ry 2 43 L > 50% Fili i+ B335 BH A
3 %{1671710

1.5.3  fili gl 2R | i v H SE PR - < ZbFE /)N R
fili 28 £ 1L 35, SR A ELISA 52 1L-18 . TNF-a .
1L-6 7K, 450 T s el & i I kAT

1.5.4  ZHAEIRSEEDE T8O < BN 2 2R A
il 28 2513 TN — U A L ), 9 P
OB RS, TS R R R R R 2, s O
300 g (B.02F420 10 em) B0 5 min WEEANIE, &
MBI G A5 B0 BE R, A CD45 i =X
BUAEE IR 7, A A A, HCAH AR LAk A
(propidium iodide, PI) et IR~ , =B EIF T o
M FEREAS I P it X LSRG D0 A PR R BB P 1
1.6 & H i 4 B8 B i 56 (Western blotting ) £ 46
INBEAE A T2 AH OCHE 1 KF- + BB 2H 2 88 e W 23 i
30 min, 12 000 g (EL24228 10 em) B0 15 min B
3E 5 FHZWEMRH ER (bicinchoninic acid, BCA )yl
ERFIREE, UK F B SR B 0T L DR
TP E , Ak & O (electrochemiluminescentimm
unoassay, ECL) 2 A THEG, Image J #4431t
S R EEMH, LA H W E 5 N2 B UK B
For B H AR RIB K.

17 Gt #5#r i SPSS 26.0 Gt A4 Hik
o TR VORILIEL + bR 22 (R +s) TR, &
Shapiro-Wilk £ 56 56 UF 1E &M, 4456 1E A& 5341 B9 5L
AT Levene J7 22 55 MR I 5 T 22 55 Mok L K]
7 2451 H1 (One-way ANOVA) +LSD ¥ 55, 77 224
5% 4 & FH One-way ANOVA+Dunnett T3 K5 5 9 1E
B AR Kruskal-Wallis H /56, P<0.05



h [ h P BESSS AR 2025 4F 12 A5 32 4555 6 ] Chin ] TCM WM Crit Care, December 2025, Vol.32, No.6

* 665 °

.
o

g
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ZERBGITR
2 & B

2.1 MEERXIHAL WD HEERE(F1) . 5
IEH R RRZH g, CLP AR /NRUE) WD FU (2%
FHim (P<0.05), GBI IF175 & T B At 7k
Jif s 5 CLP ABYZH LA, U Z T Hidd W/D L f i
EIRAL (P<0.05), $7R HUR 20T G2 A e B AH DG
it 7K e AT — 7 A

*1 FBHNRAEZLR WD, Fii{Gi¥a K%

Rifi SE R R AEA 1B S L8R (x £ 5)

BDILY/RAS i 1515y
215 (") W/D A ) CD45
TE X AR 2 10 4.15+0.06 1.80+0.92  0.23+0.05
CLP #5120 10 5.66+021%  450+0.97% 031+0.67%
WEETHA 10 447+0247  270+0.67°" 0.26+0.05

T 5 IE O R HA, *P < 0.055 55 CLP BIIZE A%, PP < 0.05

2.2 HURCZN MR AR /)N BRI 2 205 32 ol AR 1 5
Ml (15 36 1) B T A IR, I & X R i
FANEST HEFN R, il B oA D348 JEE, I B 408 3 2
225 5 CLP A2 A UL f B B S5 3 R A &
g2t = 11 AN R 2 v =i N 1| = N
REVNZAE RN ; BEERIRFH 2R
Sy i 0 B A R e R K /b il 5k . CLP AR A 4
i il T R ) o0 DL NPT TS £ R
Wi 45 455 1743 B B A T CLP AR 4H (3 P<0.05), %
B d B85 2% AT DU SR CLP B 2 i 2H 40 B~
b

20 RO -
A WIEHRTIRZE, B S CLP #IZ, C Jy B % T g

2.3 HURENMRERRE /N RIGZHZ | i3 rh R K
TR (32 2) : CLP BERIZE /)N BRI 20 20 K 0L i
HTNF-a | 1L-6 TL-1 B 7K1 B (5 10 3 6t
HRE (¥ P<0.05) 5 MUBER THIZ b 3R 0% H 5
IR B AT CLP #EAI 4] (¥ P<0.05), #2278
B A AT T R R E 175 04 4 B M R it ey B A
SV

2.4 HURCEOU I SE BT AR T s (3R 1) < et
Y0 ARAG I 25 5 8%, CLP BiRIZH CD45™ 140 it
LU 3 1E 8 X B2 B S v, R R T T4 CD45
PR 4 b B4 CLP AL B i3 FAIK (35 P<<0.05),
PR TR A A B P P AR AR ) B 5T
AL PR T

2.5 MR EXTINFE M T OC HE 2RI A5 R
(K 25 3 4) : Western blotting 25 % g 7, 5 1E # X
M2 b #5, CLP 5 AU 25 v 3 28] 11 RIPK3/GAPDH
J i 38 1 MLKL/GAPDH A AH X 52 3K 7K SF L 5% 22
S TG (¥ P>0.05), {8 H # # 1k e
X p-RIPK3/GAPDH F1 p-MLKL/GAPDH [¥] ] X 3
KAKEH B EA R, ZF WA FE L (¥ P<
0.05). 5 CLP BRI M, B2 g v S
RIPK3/GAPDH K¢ & & 11 MLKL/GAPDH 1) #H X} &
RAKF e 22 AR g it 22 B L (3 P>0.05), 1fif
p-RIPK3/GAPDH F1 p-MLKL/GAPDH F{ A% # ik 7K
P RRAR, 22 5 A G E L (F) P<0.05),
PR HU R 0] A R AR RIPK3 5 MLKL 25 (A A9 8
PR AL ALK

1 BHNRITHSUREAIE HE G PR

R2 HBANRHALAFMBED TNF-o  IL-1B . IL-6 KFELLE (x +5)

Y131 B fifiZH 4 (ng/g) I3 (ng/L)
(H) TNF-a IL-1B IL-6 TNF-«a -1 IL-6
TE R 10 234.22+20.75 40234227 2374023 25733+ 5.26 44774257 2.20+0.09
CLP 14 10 308.65+16.78° 50.82+2.59° 3.11+0.24° 291.94+17.52° 55.52+1.48° 3.05+0.20°
BRETHA 10 263.94+10.97% 50.34+4.76% 2.75+022% 266.15+ 770" 5134+391% 2.68+027%

TE  SIER R LS, 2P<0.05 ; 5 CLP BUBIZH b4, PP<0.05
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L - e W

p-RIPK3 56 000

v, I S
DMLKL W — i 0
A NS EXTIRAL, B o CLP R4, C o iU RE T Hidd

2 MERN IR S R R
ISR TS TR ARk P

x4 &H/MF MLKL. RIPK3 B E&EL

EXEBRIEKFELERK (x+5)
B MLKL #EH#5  p-MLKL &%k

21
(H) (MLKIL/GAPDH) (p-MLKI/GAPDH)
TE X IR 2 10 0.241 £0.006 0.192 +0.004
CLP FTIZH 10 0.236 +0.008 0.446 +0.008 *
LR e 10 0.242 +0.006 0.359 +0.006 *

YL RIPK3 A p-RIPK3 S H#RIA

251
(H)  (RIPK3/GAPDH) (p-RIPK3/GAPDH)
TEH ] A4 10 0.262+0.004 0.1510.007
CLP FiRIZ] 10 0.267 +0.005 0.403+0.005*
AU 10 0.262 +0.005 0.311+0.011"

H SIE R IR LS 2P<0.05; 5 CLP B4 e, PP<0.05

3 i i

HRYE AP F ST, R ] CLP HENT 28 3Ly
AT ALL Zhap syt 1 28 4 TS i 45 0 M A
UL i , 7 A R 3R T P rp i R 2 o T
Wi AR 25705 75 mg-kg ' -h  FFLEEA 2 h,
2 Y AR AT A IR SO A T I el i 2 24
P, Bk 12 PR F 0 ReE T S AT R . ARIESY
SRR, 5IEH XA L, CLP B4 i fili 2
AU BP0 AR B | B 03 1743 L il W/D ERAE L SR
Je 4 B RAE I, DL AT AH AR HR FIR e JH T
i P AR BER AL JE X p-RIPK3 | p-MLKL [ 335
K4 88 25 T, B CLP SRR 5 5 CLP A7
ZH LR, R T T LR A T bR 1) b 2 AT, 4
7 HUBLZA] R AT UM RERE B ALL, AL AT BE
SINHIIATCHE T LA ERE SN A G .

WREERE ALL (095 BRAILIR 5 S 40 M 7 3 e T2 5 R
90 5 N7 [ A R Tt 2 240 B ) S AT S A
TP L 4 LA D A i 2 7 B DA Ay 2 B ) e e
B G SER AT 2 RFEE A T — R i e T 32 4k
(death receptor, DR) {551 B AT 1Y AE R A& 2R R
SR I (caspase ) (B FR P PR A I AE T
CHHIESL T 2 2 5 2R SR TR e B 72, O
RAECHEEAE . Zad B2 LA RIPK1 5 RIPK3 1Y

TR AL LG AL A RHE , Bl S 5 MR 55 MLKL, I
Pl LSRR S5 AR S ) B R AL, D T R BE A . 3R
BEAR 5 4 it 5t 5 3 1 R P A e o, e R S AN
T AT e 2 P G R RS 24 A K DNA Bt HILIR A,
BEAN LR DAMP F1 9 HE PR -, 500 56 R B e 4 i
I 58 DR Y ek, TR i e & W e RIS 1 41
5 R AL T, T O A e, RR B B DAMP B
T, DT it 25 56 B P 9 9 G e g >0 . AN SE 4%
RN, HIEE XTI i, CLP B8 4 i fifi i 4
TREE | JRER 5 4 5 RAE K SR AEPE I T AH AR bR
JRe Sk H R 1B JE X p-RIPK3 ., p-MLKL Y%
KK BT, 7R CLP AR nl B i £ E IR
HUAE R TR =38 B 4 B RN N

A R O YHE A PR | PUEL AR i 2
MRS YE, Lei /fg{m*ﬂ Qing %{91 ROBFFE A,
R R 0 E S HO-1 5 Nef2 {5538 1, 3458 %)
TNF- o HI IL-6 %5 5 AE 43 Wb 1 0 il 4 FH , AT
e LPS S0 ALL, J3 A BF9E s, & 3 R
B4 ] 38 Ao 4100 i) i 2H 21 h NF-xB p65 1) i iR 1k LA
Je COX-2 Hl iNOS B3k, k% LPS #5019 ALL',
Jiang 25" bR T R TN TLR4/NF-«B
15 530 % B 3 Ak, 2 T ek R 2 IR IR B 3 25 AR
(acute respiratory distress syndrome, ARDS) FJ R %E 2
Vo FEHE NIRRT IEBEE ALL FP o FHLH Dy
I, AW 4R B, 5 CLP B4 Mg, i R+
THUZEL 4 it 2 2P0 A AR 0 R | JR i R 4 B R AiE K
- B SRAEAE P T 7K - 24 i SRR A, $ /i U RE R A g
LRI FEE AT, DR SR 5 4 B RAE O, 2
T 2% il MEBERE ALL

(EAR R, X FIRBE P T r i
LA WIR 2> 78 Sk, BER [A) RIPK3/MLKL Y
IR AL IO LR, T A2 ) G B I i R IB K. 7E
I FHLE] 5 T, RAEPEIE T 095 sh A T RIPK3 5
MLKL B9 22 1k, RIPK3 ¥ b3S S 300 5 &
A A B WL Ak, HE T4 3L B IR 1k MLKL, 851 1k
J5 B9 MLKL 23158 28 4 M EE i fL I , e & S 304
MEIRBE >, A el %, B 2K 1 RIPK3/MLKL J e
T ANAE N IZ 5T B Gt A T R Ak A& WA
SrFUIRE . 0 ShaE ) G G . AR SE Western
blotting 45 J & 7 e 15 E - 3 388 3 I 2 6 2 1 A3
o AR BT SRAEE PR T, TR A TR Ak o A
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