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[Abstract] Acute lung injury (ALI) is a critical respiratory emergency caused by various non-cardiogenic factors, including
severe pulmonary and extrapulmonary infections, lung contusion, and sepsis. Its pathological features are centered on alveolar-
capillary barrier dysfunction, uncontrolled inflammatory responses, and impaired alveolar fluid clearance, manifesting as
refractory hypoxemia and respiratory distress, with a poor clinical prognosis. Modern studies have revealed that mitochondrial
dysfunction and glucose metabolic reprogramming in macrophages, characterized by hyperactivated glycolysis, drive
pro-inflammatory polarization and represent a key mechanism leading to excessive inflammatory responses and disease progression
in ALI. Therefore, targeting macrophage glycolysis may be a potential therapeutic strategy for ALI. The Plain Questions: Special
Discussion on Channels and Vessels in Huangdi's Internal Classic states that "The spleen disseminates essence upward to the lungs".
When the spleen fails in transport and transformation, the distribution of refined nutrients becomes disordered, resulting in the
endogenous generation of turbid pathogens that obstruct the pulmonary collaterals, causing failure of lung dispersion and descent
and leading to dyspneic reversal. This forms the dynamic pathological pattern of "deficiency in the root with excess in the
manifestation", thereby proposing the core pathogenesis of ALI as "spleen deficiency with transport dysfunction and turbid
pathogens obstructing the lungs". This process is intrinsically associated with the inflammatory cascade triggered by disordered
macrophage glucose metabolism. Taking the theory of "spleen failing to disperse essence" as the entry point, the present study
systematically elucidates the progressive pathological mechanism of "energy metabolism disorder-cytokine storm" in ALI from the
perspectives of the "spleen deficiency-turbid obstruction" pathogenesis and macrophage glycolysis-pro-inflammatory polarization. In
addition, we summarize Chinese medicine compound formulas and monomeric components that "restore spleen transport and
eliminate turbid pathogens", and explore their potential mechanisms in the treatment of ALI by regulating macrophage metabolic
phenotypes to improve the state of "spleen failing to disperse essence". This provides a molecular basis for elucidating the "spleen-
lung" energy metabolism dialogue, deepens understanding of the multi-target regulatory mechanisms of herbal prescriptions, and
promotes the deep integration of classical theory with modern medicine.
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Fig. 1

Schematic illustration of macrophage glucose metabolic reprogramming-driven pro-inflammatory polarization and "spleen

deficiency with transport dysfunction - turbid pathogen obstructing the lungs" mechanism in ALI

A BN R PR 2 2B R T R B AT S R, 5
2 e AT B JL T B B (4 SPGB0, o IO ACHIORS A% i A
WA X)) TR T W R EGIE JE K FE AR AT | 2 i
RO 95, I AT IR 9 22 0 HL WS a0 o S
55 Y A0 5 R R B A, e ALT /N B T R
FEN . SUN SN R L SERN [, 2R H 2R (1 R 41 2% A4 2% Bt
B I 2 2 3R 2 A BT, R 3R 19 TURE ELAT 40 PIBKU/AR 1
B (Akt) /i 7L 8 ¥ 75 1 2 25 #0251 (mTOR) {5 538 % 4 15 b
TiE gt DAY TR 2 A1 ) E D, X T R T R TS B R A ALL
/I BRI 2H 2 Hp I T 0 S8R ) S i SRy SR I R 3R T 40
IED M e e A0 o 42 S W Ak, B3 ALTAR I T — a2 A B S %
AR E T, 2y o T iR As 7, BRI e L BORS SR AR
SCTRE BH LA Ak BT XN HORS T =2 R AR (I AR
)T R TR R s b 2 Ty K AR R AT
il 5 38 B S A L BH S 04 R BH AR A R ek A Ak R
I EFTE KOS T e, 20 SR/ g 52
R B TV 0, 7 R I 2 M Ak T T v R B
FH o CHEN Z52URF 78 6 W1 3% 43 vl 3 52 75 5 1 0 41 i i)
M2 i 96 £ R AL , A5 3000 3% LPS 75 5 9 ALT/ BURE 1 i
il 4 i R o TR A5 K B, 25 B SR I R A 3 e i R
PKM2/HIF-1 /32 48 A6 400 T /K 388 5 0 V5006 32 ARy Bl T - 1o
(PGC-la) {5 5 I , i {3 W3 40 i & A= AR 8 o g A —— A
TR A 2 5 00 ML SR AR A =X 1n] OXPHOS i 19 M2 18 &
<222 -

AR AR 22 A o 33 AR T 2 45 S A . 2540 o) ML A I A
it 1 2ok B 3 A, 0 38 ek R AR AR 4% PR R, e 4 VR B I A
JitL A 5 1 R IR B I o S T 6 G 2 N TR AR S SE R AL
A BT A PR A 1 PN TR A 43, FG O A e A AR A
LRI ML B KONG 255 R 40 1 W, F 9% 1 2 3 o 4 2
LPS i 5 1 RAW264.7 B I 411 ie 5 A1 -5 i oK U8 5 4 41 i
(BMDM ) 1A & 5 iE #5578 | 8 78 12 )i 43 7T 30 2o 8 oy 4000 ) A e
fiff R 2 i PFKFB3 [y 353k , 3517 BH W7 15 5 % 5 PR R sl
1 1 3(STAT3)/NF-«B {5 5 18} 19 16 4, 3 4 B ik 240 i 4
P fitp AR R AL o 5 252 1 20 ) 5 3 E — 2P 52, S5 T 7 DT
55 PR 7E 7K 9 [ 4 38 3 PFKFB3-STAT3/NF-«B {5 5 41k [z
N7, A 556 B 2 I A0 005 A5 R Y 8 RE R BRARAE . TR R Y
TN, Ak T AR RS WK R 2 B AR AL, LB AT, Bl
BHORRI M O F B FREAT AL SRR RE, BRI B
K722 T A i I T TR B 2 S MR RS B . XU
GO TN 2 A B MUY A K 3R -7-0- 0 R AT RE 0 10 )
SARS-CoV-2 5 7 15 5 FL Wit 20 it ML A% 14 Jr 35019 48 9E S b7
HE— 253l 1 43 X 4 R A0 M A AL RS S 58 i JF YTH moA
RNA %54 8 H 1(YTHDF1) 2 H & FE4E I/ O s 5, ot
R -7-0- 7 % B 7% 38 i 70 ) YTHDF1, & 98 & 8 3% 65 3
(HK3) B T i 4 T e OG5 26 11, DATAT 40 3% SARS-CoV-2 i 7
SR SRR o LTRSS TR R AT AR oK A O T
(MCL) X M 75 9 AH OC AL P ML K2 O 4P 2500 . B 58 2R B



H32 55 184
202649 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 18
Sep. ,2026

MCL 3 st 80 [ 98 45 0 8% £ KIS 32 /56 PEKFB3 , 10041 T Ui 4 1 i
OGHEAR 1 HK2 #1 PKM2 19 3235 , T 35 B 10 FL 8 A= Ak JF 0 1
% A I, T a2 ML R [ 2 A Ak R AR 48 TR R
o HE— 25k B, MCL 3 o 800G 2R 4 R Bt 2% 2R 1 R 7 LA
B LR AT, 1 Zhi A =+ Ik 1 (LONPL) Al &
K fi#% KT (ClpP) 1Y 3235 , 22 fifk 2 b A S Ak 1o 8040 403 , O BEL WKt
o T3 i - S A T IR 1YY I R 1 B I i 2 U U A AL I 9
PRI o v 2 AT IR b, T AR B, BT PR R A
[F] 22 B IR 3 < O DA B SR R BORS R R . AR AR b 2
BT DA 0 T R AT, TE PR ALLAR S 28 i 2% i b J 3
WEIF 8. SONGYANG %5 i #4 8 LPS % S 49 ALI /)
BRRSE AR, 8y 7~ AR Rz 8 V0T 3 ek o0 ol 50 M T A O O 3k Il ]
WiFE 2 8 1(GLUT) MY 2R3k, 35 B AR 7L 2 A6 T ol 35 i
R AL o R VR LA B E M # T GLUTL it
P50 JE AR BE R B e A0 A R R E S AR 2 R 58 o 4 e
GLUT 1 AR M e five 3 8%, 490 o) 52 1 4006 ) ML I 2 6 L A
Ak, 2 11 BH BT NF-«B 55 58 9E {5 5 0 | 5 2 92 i ALL Y9 1
AR AN Bh A2 IR BT IA ALTAY 1 AL 25 2 U 189 5k 8 Rt
BRI

4.2 ARPOE 4 LUIG AR 1 e A 2 i 2 AR SEIE G T
PR B T AR A B A e R E R 2% .
HH S 5 2 i, DU AL A A T K TR 2 . IR TR AR 2 KRR
G 2 K ERRBOR AR KA B2 A R A
G B, A TS v S LA S T A ) g
OB RSO AT R B Ah RN S N AR BB R
= AN £ 1ok 1 e 2 1 R = S W A A s X A 2 (R 7
FELLHORE VA . SHANG %1738 1 () 2% 24 B 24 43 A 46 1
KIS A 34 RS 43 6 L 570 4~ TR ¥ A, I DA 0 2 1
199 A~ 1] i & 4536 7 7 1 A S0 5 5 B S a3 LPS A S /Y
ALI/N RABEFRIUE W], KK S AT fig 38 i 90 1 HIF- 1o, 3020 F
Jif GLUT1 . PKM2 % Bl I MR AR DG 1, R0 ALTRIAE T .
SCHRAIESE W, 76 LPS 5 5 A9 ALTRE B 7 HIF-1a 5 5 AY A
T2 fiff A A% L0 S AR S 50 A A R A b O T B M LR 1Y
SRR IR O KRR T T B W40 b HIF- 1o i S B9 B
7 fire 3 A%, DT B0 I I 40 AR R B b i6 S 19 ALT, $241E T
—E P SRR ARSI R TH K R AR AL (8 R
K =22 18 % 3E R JC LZENT . L% SR LPS W55 19 ALL
/N BB AR I S I W 4 L R PSS TR | 5 B LR MU % R
TR AR 0 T 22 B JRTG Ab R R 9 R I 1 (MKP1)
B9 23k, I 22 24 T A 8 OV (MAPK ) 38 %, T 18 bl i
ik FH 6 35 R 1Y 32 35 Ul 95 1 A 00 I %) AR 2R A Ak B SR AR N R
NI R HEIEIT ALLIAE T o 5 3 2 E 47 il v 24 T 8
G, L 0 IR S i 2 2 B AR I 4% 0 ek S 2 L AR TR T
IR P0G o WP R A2 P 25 S i B Y L YING 26200
FE R B, HE S R A AT LU R W LPS 3 1k 15 Wk 40 i 0 0 s A L 3t
H S ME MR LR R T g AR g e s M2 R, B 5 R
A3 % 4 25 G B0 1) 5% RO S50 2% 0 A B T AL AR 9006 TE ]
PKM2 J&: B &5 B2 41 & 45 /F I 1) 5 B 50 5, 38 i F U JAKY
STAT I NF-«B {5 5 i % & HE R P AN HORE ™ A AR

AR T Ak A 8 7 € BELA 4% o P 5 39 L 107 AS 43 18, 388 fili 4%
2P AT R UT A2 RS RE N T UL 5 25 R A UL 4y, T i
I AT (il 45 HR i AT I, RS TR A 22 0% . Y S
XFAFE S v B2 B B 2 B HE A7 0 5, e 0 LT e 0 B
T R % 1 30 19 2R OB (AMPKO) /HIF-1a {5 5 38 3%, T
T TE fife AF G i R R 3, W) 412 1 £ R (& OXPHOS, 5 5 B Ik
2060 ) M2 Bt 9 e 4 A, B 2K 0 G0 B8 TR BE 0SE ALT Y
SAET T . HUANG 251 [ fIF 55 4% B, P 2 48 B0 1) 56 S Al 3
SERLZ ELA I A A A 5 B Ak LG LPS 5 5 AL
WP AAE MR L HF — 2 AL oY & 0, SR R T R A 4
B I8 (MCU) B F K 006 T RRLIR Ca™ 545, 3K
S MRS B iR 5 715 S OXPHOS, M I 410 4] 10 s 41 i £ M1
WAl o VBRI 02 A0 G B RS RO AT, o R U B B2
R R D) RV AR I L s R v R YOG Y
CHEN %5 ™ Bk 5 22 W1, HCRE 008 5 20 e A 200 it A0 14 T8 1 3o 2%
R T A 1) T e, T) Wl 8] R T A o A O 1) BE TR 11 3R 35
Ko BRAR i R R AR HE M2 HY B W 41 AR Y g T R B- R
flas B, LA PR B AR R B Bl TA(CPT1A) (BE L4l A |
LT 1(ACOX1) , DI -1 F5 105 41 it A A A bR 2, 1 T 2% fig
AL I ili 3 22 9iE o Ak 1l 38 4% 7 3 B IR ALT R AE AL B 25 3
D8 5 b U BEE n k
5 RESRE

AT 55 48 7, I 40 i 38 2o Warburg 5500 52 BB AR 1
TG R, ok B T 00 TR A A AR R SN AR ) W RE O 5 &
fig e MR AL, T L PR M AU B R B R 1k, IR 3 M1
T b IE B IL-18  TNF-a S it R IN 7147, X — B %R 5%
B RN BIORS " B8 B 325 L ST 1R 5 BOK AN Bl A e
G < dob A0S P A T O AR A A N A 2 )2 AR B A R
KB S H I AL L PR BE LR OXPHOS S RE I ), 35 it 1
20 0 A A S 1 3 B R S L T B A AR L - R
ikt R XU 7 1 3ef i 2O FRAL A o I DR 5 B T IR B8ORS 7 3
WHESL , RGE M RE T ST R /K A3 38 Ak 2k ) K B A 1 s i
P BHA% A8 2 B < IR IRES T I I 0 P AR 3 1)
TR fiff 385 A28, 76 TH G 3o 1ok 0 250 W 10 ) I 7= 2 ATP Y 300% I 3 B
%, SO AL AR I T I 97 170 T RE B A 5 W] B, ML TR I 24 A
AT AR A A 2 A1 I3 3k B 0 , 38 0o 555 48w M b 40 6 45 G 2
20 T2 B 2R RE K R, 5 6 TR ol o 7 R il 1 o B 2 R
HAXETWE AR L ENE A e, il
I 3 P B R I PH AR B A 2 s T AR R B
S T ORI 2k B i g5 R R AS . AR S T A
25 AL 2 S5 24 Wy v O 1 IR T A O R A 9 P A
gy, R R EORE T B 8 5 R T BUR RS R AL T 4> T2 10
BB

TP R 25 B R AL 58 78 7% 0 2 B0 1) 98 45 00 3 19 [R)
FF AT T8 I 5 95 38 45 J2 G 0 BT B . — J T, B ML
5T 2 3R £ 1 vh 2 oA Ab A 4 o 10 HIOHE A0 00 1 T L o A2
2 WA )y 3 gk < R B A M e B A R S Y R Gk
WI2ERON 5 53 — D T, B R IE 9 18 2R 1w W DA b A 7 UE i DB
2, Z 254 SPIRIT 4 HA 1) F 100 7 58 46 0E “ 7 Uik X Ry " B4

£ 223 -



532 B 18 ) HESSEFFFHRE Vol. 32,No. 18
202649 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2026

RAHFF T LR G G MR RS G G
22 40 A R W SR BT 52 5 1 22 AR 2 R 4%, O e B T T I T
S S S A T v R IR R BCE 5 AR R E 1 8l 2

SRR BT RO R AR, e 2 S L -k -y -2 BB RE R

AR - S R A IR A R R . TP R

2B 1A ALY & O B UE AR A, S v B2 2 BRAR Ak % TR 4

LSS

[FIZEHR] AXLFRAEAEMHEF R,
[&%30Hk]

[1] WANG Y F,ZHAO Z J, XIAO Z Y. The emerging roles of
ferroptosis in pathophysiology and treatment of acute lung
injury[J]. J Inflamm Res,2023,16:4073-4085.

[2] MATTHAY M A,ZEMANS R L,ZIMMERMAN G A, et al.
Acute respiratory distress syndrome[]]. Nat Rev Dis Primers,
2019,5(1):18.

[3] BOSLDIJ,WARE L B. Acute respiratory distress syndrome:
Causes, pathophysiology, and phenotypes [J]. Lancet, 2022,
400(10358):1145-1156.

[4] LUGG S T, SCOTT A, PAREKH D, et al. Cigarette smoke
exposure and alveolar macrophages: Mechanisms for lung
disease[ J|. Thorax,2022,77(1):94-101.

[5] TAOH,XUY N,ZHANG S H. The role of macrophages and
alveolar epithelial cells in the development of ARDS [J].
Inflammation,2023,46(1) :47-55.

[6] PALSSON-MCDERMOTT E M, CURTIS A M, GOEL G, et
al. Pyruvate kinase M2 regulates Hif-la activity and IL-18
induction and is a critical determinant of the Warburg effect in
LPS-activated macrophages [J]. Cell Metab, 2015, 21 (1) :
65-80.

[7] ZHONG W J, YANG H H, GUAN X X, et al. Inhibition of
glycolysis alleviates lipopolysaccharide-induced acute lung
injury in a mouse model[J]. J Cell Physiol, 2019, 234 (4) :
4641-4654.

[ 8]  E/NJe BRERW, SEAEYE, 45 . B 50 vh B2 2576 2oPE It 403 v 7
VRITVE FIRBL T (9 B g2 2R R[], v Il BRI HI 25 %% , 2022,
39(2):269-276
MA X L,CHEN Y R, SHEN F Y, et al. The emerging roles of
ferroptosis in pathophysiology and treatment of acute lung
injury[ J]. Chin J Mod Appl Pharm,2022,39(2) :269-276.

[9] CHEN Q, SHAO X B, HE Y Y, et al. Norisoboldine
attenuates sepsis-induced acute lung injury by modulating
macrophage polarization via PKM2/HIF-1a/PGC-1a pathway
[7]. Biol Pharm Bull,2021,44(10): 1536-1547

[10] LI D H, YANG L, WANG W, et al. Eriocitrin attenuates
sepsis-induced acute lung injury in mice by regulating MKP1/
MAPK pathway mediated-glycolysis [1]. Int
Immunopharmacol,2023,118:110021.

(1] ARl LT, EF L, 45 id M Ak e VAR Y I iE 38 1]
(7). oh e PR 24 42,2021, 18(32) : 143-146.

LIF H,ZHAO H Q, WANG X H, et al. Clinical application of
- 224 -

[12]

[14]

[18]

[20]

[23]

[24]

[25]

the idea of "transporting spleen and removing turbidity"[J].
Chin Med Rep,2021,18(32):143-146.

AR B AR R R Y v R T LB I A S A i
R S ST E R B 2 (). P R AT %, 2023, 31
(15):102-104.

LILL,CHEN H,SHAO Y Y. Case report on the treatment of
secondary recurrent respiratory tract infections in pediatric
mycoplasma pneumonia using the spleen-fortifying and
turbidity-resolving method [J]. China Naturopathy, 2023, 31
(15):102-104.

LI Z H,PAN H T, YANG J H, et al. Xuanfei Baidu formula
alleviates impaired mitochondrial dynamics and activated
NLRP3 inflammasome by repressing NF- kB and MAPK
pathways in LPS-induced ALI and inflammation models[J].
Phytomedicine,2023,108:154545.

TR, E TRV, R A R R e bR T A A o AE i LA
B B b B2 25 B V6 U0 s L0 ]L b i BR 245 K 4 4 4R, 2022,
45(4):382-386.

FENG Y, WANG X B, GAO F Y, et al. Pathophysiological
mechanism of severe COVID-19 and the entry point of
traditional Chinese medicine prevention and treatment [J]. J
Beijing Univ Tradit Chin Med,2022,45(4) :382-386.
CANEVA K L. Helmholtz, the conservation of force and the
conservation of vis vival J]. Ann Sci,2019,76(1):17-57.
CHANDEL N S. Glycolysis [J]. Cold Spring Harb Perspect
Biol,2021,13(5):a040535.

LIU H, WANG S, WANG J H, et al. Energy metabolism in
health and diseases [J]. Signal Transduct Target Ther, 2025,
10(1):69.

MACHEREL D, HARAUX F, GUILLOU H, et al. The
conundrum of hot mitochondria [J]. Biochim Biophys Acta
Bioenerg,2021,1862(2):148348.

BROOKES P S,YOON Y,ROBOTHAM J L, et al. Calcium,
ATP, and ROS: A mitochondrial love-hate triangle[J]. Am J
Physiol Cell Physiol,2004,287(4):C817-C833.
KORCZOWSKA-LACKA I, HURLA M, BANASZEK N, et
al. Selected biomarkers of oxidative stress and energy
metabolism disorders in neurological diseases [J]. Mol
Neurobiol,2023,60(7):4132-4149.

CONTE C, CIPPONERI E, RODEN M. Diabetes mellitus,
energy metabolism,and COVID-19[J]. Endocr Rev, 2024, 45
(2):281-308.

MARCHINGO J M, CANTRELL D A. Protein synthesis,
degradation, and energy metabolism in T cell immunity [ J].
Cell Mol Immunol,2022,19(3):303-315.

LI X J, ZHAO Z, KE Y W, et al. Links between cellular
energy metabolism and pain sensation [J]. Anesth Analg,
2025,40(3):616-627.

POKHAREL M D, MARCIANO D P, FU P, et al. Metabolic
reprogramming, oxidative stress, and pulmonary hypertension
[J]. Redox Biol,2023,64:102797.

REN L, ZHANG W, ZHANG J, et al. Influenza a virus



5532 %55 18 ) HESSEFFFHRE Vol. 32,No. 18
202649 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2026
(HIN1) infection induces glycolysis to facilitate viral NLRP3 inflammasome activation[J]. Free Radic Biol Med,

[28]

[29]

[32]

replication[ J]. Virol Sin,2021,36(6):1532-1542.
ANDRYSZKIEWICZ W, GASIOROWSKA J, KUBLER M,
et al. Glucose metabolism and tumor microenvironment:
Mechanistic insights and therapeutic implications [J]. Int J
Mol Sci,2025,26(5):1879.

FERRARO E, GERMANO M, MOLLACE R, et al. HIF-1,
the Warburg effect, and macrophage/microglia polarization
potential role in COVID-19 pathogenesis[J]. Oxid Med Cell
Longev,2021,2021:8841911.

LUNT S Y, VANDER HEIDEN M G. Aerobic glycolysis:
meeting the metabolic requirements of cell proliferation[J].
Annu Rev Cell Dev Biol,2011,27:441-464.

YING Z H,LIH M, YU W Y, et al. Iridin prevented against
lipopolysaccharide-induced  inflammatory  responses  of
macrophages via inactivation of PKM2-mediated glycolytic
pathways[J]. J Inflamm Res,2021,14:341-354.

SHEN Y, HE Y Y, PAN Y, et al. Role and mechanisms of
autophagy, ferroptosis, and pyroptosis in sepsis-induced acute
lung injury[ J]. Front Pharmacol,2024,15:1415145.

HE Y Q,ZHOU C C,YU L Y, et al. Natural product derived
phytochemicals in managing acute lung injury by multiple
mechanisms[ J]. Pharmacol Res,2021,163:105224.

ZHAI Z H, OUYANG W, YAO Y J, et al. Dexamethasone-
loaded ROS-responsive poly (thioketal) nanoparticles
suppress inflammation and oxidative stress of acute lung
injury[ J]. Bioact Mater,2022,14:430-442.

ZOULIKHA M, XIAO Q, BOAFO G F, et al. Pulmonary
delivery of siRNA against acute lung injury/acute respiratory
distress syndrome [J]. Acta Pharm Sin B, 2022, 12 (2) :
600-620.

MEYER N J, GATTINONI L, CALFEE C S. Acute
respiratory distress syndrome|[ J]. Lancet,2021,398(10300) :
622-637.

SWEENEY R M, MCAULEY D F. Acute respiratory distress
syndrome[ J]. Lancet,2016,388(10058) :2416-2430.
THOMPSON B T, CHAMBERS R C, LIU K D. Acute
respiratory distress syndrome [J]. N Engl J Med, 2017, 377
(6):562-572.

WANG L, WANG D G, ZHANG T L, et al. The role of
immunometabolism in macrophage polarization and its impact
on acute lung injury/acute respiratory distress syndrome[J].
Front Immunol,2023,14:1117548.

CHENG P Y, LI S Y, CHEN H Y. Macrophages in lung
injury, repair, and fibrosis[ J]. Cells,2021,10(2) :436.

CHEN X X, TANG J, SHUAI W Z, et al. Macrophage
polarization and its role in the pathogenesis of acute lung
injury/acute respiratory distress syndrome[J]. Inflamm Res,
2020,69(9) :883-895.

WU X Y, WU L L, WU Y, et al. Heme oxygenase-1
ameliorates  endotoxin-induced

acute lung injury by

modulating macrophage polarization via inhibiting TXNIP/

[43]

[46]

[47]

[49]

[50]

[52]

2023,194:12-22.

RODRIGUEZ-PRADOS J C, TRAVES P G, CUENCA J, et
al. Substrate fate in activated macrophages: A comparison
between innate, classic, and alternative activation [J]. J
Immunol,2010,185(1):605-614.

PAJAK B, ZIELINSKI R, PRIEBE W. The impact of
glycolysis and its inhibitors on the immune response to
inflammation and autoimmunity[ J]. Molecules, 2024 ,29(6) :
1298.

MENG L L, WANG M Y, GAO Y X, et al. Dopamine D1
receptor agonist alleviates acute lung injury via modulating
inflammatory responses in macrophages and barrier function
in airway epithelial cells[ J]. Free Radic Biol Med,2023,202:
2-16.

QI W E, KEENAN H A, LI Q, et al. Pyruvate kinase M2
activation may protect against the progression of diabetic
glomerular pathology and mitochondrial dysfunction[J]. Nat
Med,2017,23(6):753-762.

LI C L,DENG C S, WANG S W, et al. A novel role for the
ROS-ATM-CHK2 axis mediated metabolic and cell cycle
reprogramming in the M1 macrophage polarization[ J]. Redox
Biol,2024,70:103059.

LIAO L P, DANG W Z,LIN T T, et al. A potent PGK1
antagonist reveals PGK1 regulates the production of IL-183
and IL-6[ J]. Acta Pharm Sin B,2022,12(11):4180-4192.
ZHU GY,YU H Y,PENG T, et al. Glycolytic enzyme PGK1
promotes M1 macrophage polarization and induces pyroptosis
of acute lung injury via regulation of NLRP3[J]. Respir Res,
2024,25(1):291.

KLARER A C,O'NEAL J, IMBERT-FERNANDEZ Y, et al.
Inhibition of 6-phosphofructo-2-kinase (PFKFB3) induces
autophagy as a survival mechanism [J]. Cancer Metab,
2014,2(1):2.

YUAN Y F, WANG W, ZHANG Y, et al. Apelin-13
attenuates lipopolysaccharide-induced inflammatory
responses and acute lung injury by regulating PFKFB3-driven
glycolysis induced by NOX4-dependent ROS[J]. J Inflamm
Res,2022,15:2121-2139.

JIANG T, XIA Y M, WANG W Z, et al. Apoptotic bodies
inhibit inflammation by PDLI-PDI1-mediated macrophage
metabolic reprogramming [J]. Cell Prolif, 2024, 57 (1) :
el3531.

K H, BTARAS , 1 SROT, 45 . L T AL A R I T R AR
I3 2 UL R AT O 0 ek e SRR [T ], v I S U R o A
#,2025,31(10) :265-274.

ZHANG R, JIA F Y, YAN J S, et al. Exploring pathogenesis

N

s

and differentiation-treatment of heart failure based on "spleen-
mitochondria" and "damp phlegm syndrome" theories [J].
Chin J Exp Tradit Med Form,2025,31(10) :265-274.
XAEE, EBR, RS, A . I A AL A B A1 i 2 4
BBTFELT ). HER 2524 11,2006, 24(3) :391-394.

+ 225 -



H32 55 184
202649 H

hESLEHFFHFLE Vol. 32,No. 18
Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2026

[53]

[54]

[60]

LIU Y Z, WANG C J, ZHOU J L, et al. Mitochondrial
changes of the long term model rats with spleen asthenialJ].
Chin Arch Tradit Chin Med,2006,24(3):391-394.
T B AR, BT, A5 BRI A 9 R M A R
LUK B W5 A0 A 58 6E S I 7 3 K ok F B AL g AR HILT DL o
PR 224 ,2022,37(10) : 5865-5868.

GAO X Y, YANG G L, ZHANG Z, et al. Dicussion on the
role of macrophage inflammatory response driven by
reprogramming of glucose metabolism in atherosclerosis
based on "spleen deficiency generating phlegm"[J]. China J
Tradit Chin Med Pharm,2022,37(10):5865-5868.

ARIGE 7 T AR 0 | T IR 10 B R ) L A OB AR
HRETE B ARAEEAL P ROE R ] A 2 2%k, 2024,
39(9):4839-4842.

LI X F, PAN H F. Dicussion on the role of glucose
metabolism reprogramming of macrophages in gastric
"inflammation-cancer transformation" based on the theory of
spleen deficiency and blood stasis[ J]. Chin J Tradit Chin Med
Pharm,2024,39(9) :4839-4842.

YUAN M Y,ZOU X, LIU S L, et al. Modified Jian-Pi-Yang-
Zheng decoction inhibits gastric cancer progression via the
macrophage immune PI3Ky [J]. Biomed
Pharmacother,2020,129:110440.

W R AR S5 PRI o 2 AR A I R O AR
W fp b S 7 AR ALL Y L. o R 2 RS 2 ), 2024, 40(8) :
759-764.

checkpoint

FENG H, LING Y, ZHOU C X, et al. Discussion on the
pathogenesis of turbid evil invading the clear orifice in
diabetic  cognitive impairment based on metabolic
reprogramming| J]. J Nanjing Univ Tradit Chin Med, 2024, 40
(8):759-764.

XOEAE 5Kk SCH, SRR, AF . T 82 I 1 P 0 U B
ST R R HLEI R[] e P EE 252 1), 2025, 43(7)
21-25,264-265.

LIU G H, ZHANG W H, WU Z Q, et al. Study on the
mechanism of Ganlu Xiaodu Micropill on IV infection of
"Clearance-raising and turbidity-lowering" [J]. Chin Arch
Tradit Chin Med,2025,43(7):21-25,264-265.

ZHANG PY,WU P F,KHAN U Z, et al. Exosomes derived
from LPS-preconditioned bone marrow-derived MSC
modulate macrophage plasticity to promote allograft survival
via the NF- «kB/NLRP3 signaling pathway [J]. J
Nanobiotechnology,2023,21(1):332.

WANG J, XUE X Y, ZHAO X T, et al. Forsythiaside A
alleviates acute lung injury by inhibiting inflammation and
epithelial barrier damages in lung and colon through PPAR-y/
RXR-a complex[J]. J Adv Res,2024,60:183-200.

1R 7 O L R RO, A5 L BT IS AN B A RN A D i
UL R B I B3 B S e [0 SR P i BR A S R,

- 226 -

[61]

[69]

2023,32(21):2941-2946,2953.

GAO F F,DONG C,ZHNAG H H, et al. Effect of Huazhuo
Jiedu granule on acute lung injury in rats based on
macrophage polarization [J]. Mod J Integr Tradit Chin West
Med,2023,32(21):2941-2946,2953.

LV K,LI M Y, SUN C H, et al. Jingfang Granule alleviates
bleomycin-induced acute lung injury via CD200-CD200R
immunoregulatory pathway[J]. J Ethnopharmacol,2023,311:
116423.

SUN X X, XIANG H X, LIU Z, et al. Jingfang granules
alleviates bleomycin-induced acute lung injury through
regulating PI3K/Akt/mTOR
Ethnopharmacol,2024,318(PtA): 116946.

KONG M, ZHU D R, DONG J Y, et al. Iso-seco-

signaling pathway [J]. J

tanapartholide from Artemisia argyi inhibits the PFKFB3-
mediated glycolytic pathway to attenuate airway inflammation
in lipopolysaccharide-induced acute lung injury mice [J]. J
Ethnopharmacol,2023,301:115781.

XU Y L, LT X J, CATI W, et al. Diosmetin-7-O- B8 -D-
glucopyranoside from Pogostemonis Herba alleviated SARS-
CoV-2-induced pneumonia by

reshaping macrophage

polarization and  limiting viral replication [J]. J
Ethnopharmacol,2025,336:118704.

LI W H,LI'Y H, XIAO L J, et al. Micheliolide attenuates
sepsis-induced acute lung injury by suppressing mitochondrial
oxidative stress and PFKFB3-driven glycolysis [J]. J Transl
Med,2025,23(1):181.

SONGYANG Y Y, LI W, LI W Q, et al. The inhibition of
GLUTI1-induced glycolysis in macrophage by phloretin
participates in the protection during acute lung injury[J]. Int
Immunopharmacol,2022,110:109049.

SHANG L R, ZHANG M Q, LI J X, et al. Dachengqi
decoction alleviates acute lung injury by suppressing
HIF-1a -mediated glycolysis [J]. J Ethnopharmacol, 2024,
321:117410.

YE Z S, WANG P X, FENG G D, et al. Cryptotanshinone
attenuates LPS-induced acute lung injury by regulating
metabolic reprogramming of macrophage [J]. Front Med
(Lausanne),2022,9:1075465.

HUANG B H,LU S R,CHEN L X, et al. Shikonin ameliorated
LPS-induced acute lung injury in mice via modulating MCU-
mediated mitochondrial Ca®* and macrophage polarization[ J].
Phytomedicine,2024,135:156043.

CHEN F,WANG N,LIAO J B, et al. Esculetin rebalances M1/
M2 macrophage polarization to treat sepsis-induced acute
lung injury through regulating metabolic reprogramming[J]. J
Cell Mol Med,2024,28(21):e70178.

[RERE KFEF]



