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Abstract: Objective This study aims to investigate whether Paeoniae Radix Rubra and Aconiti Lateralis Radix Praeparata improve immune
imbalance in acute-on-chronic liver failure (ACLF) by regulating hypoxia inducible factor-1a mediated glycolysis. Methods The rat model of ACLF

was constructed by subcutaneous and tail vein injection of bovine

serum albumin  combined with intraperitoneal injection of
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D-galactosamine and lipopolysaccharide. The experimental settings
included normal control (NC) group, model (Vehicle) group,
Paconiae Radix Rubra and Aconiti Lateralis Radix Praeparata

(C50F15) group, and 2-deoxy-D-glucose (2-DG) group. Liver

(YRR ] akek, 4o, Wt B0, 3 22 P B 25 B3 7 £k & pathological changes were observed by hematoxylin-eosin (HE)
Grpms AR staining; mitochondrial ultrastructure was observed by electron
LEAEVER ] Mok, B2, R84 R0 ; E-mail : chenbin0410@ microscopy; the expression levels of interleukin-18 (IL-18) , tumor

126.com necrosis factor-a (TNF-a) and reactive oxygen species (ROS) were
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detected by enzyme-linked immunosorbent assay (ELISA) ; the activities of key enzymes in glycolysis including hexokinase (HK) , pyruvate kinase
(PK) , lactate dehydrogenase (LDH) and related metabolites such as lactate, pyruvate and adenosine triphosphate (ATP) levels, were detected by
biochemical methods ; The expression levels of inducible nitric oxide synthase (iNOS) in M1 macrophages and arginine-1 (Arg-1) in M2 macrophages
were detected by immunofluorescent staining; the expression levels of HIF—Ia mRNA and protein were detected by real-time fluorescent quantitative
reverse transcription polymerase chain reaction (RT-qPCR) and Western blot, respectively. Results Compared with the NC group, the liver of the
Vehicle group rats showed significant immune inflammatory damage , mitochondrial damage and oxidative stress. The liver inflammatory response and
mitochondrial oxidative stress in rats in the C50F15 group and 2-DG group were improved, which was manifested by reduced pathological scores and
expression levels of pro-inflammatory factors IL-13, TNF-a and ROS. The glycolytic pathway in the liver of the Vehicle group rats was upregulated ,
manifested by enhanced activities of HK, PK and LDH, increased production of metabolites lactic acid and ATP, increased expression of iNOS, and
decreased expression of Arg-1. After intervention with Paeoniae Radix Rubra and Aconiti Lateralis Radix Praeparata, PK and LDH activities as well as
lactate and ATP production were reduced, and the expression levels of HIF-Ia mRNA (a key regulatory factors of glycolysis) and the protein were
downregulated. Conclusions Paeoniae Radix Rubra and Aconiti Lateralis Radix Praeparata may alleviate liver immune inflammatory damage in
ACLF by downregulating HIF-1a expression and inhibiting glycolytic pathways. This provides new insights into the study of the immune regulatory
mechanism of ACLF through Paeoniae Radix Rubra and Aconiti Lateralis Radix Praeparata regulating the metabolic pathway .
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HEL S Y25 T 0 308 B, {7 T ELISA 128590 &5 46 I T 20 21 50 3¢
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e HIF-1a BRI S R F-1a 5L, B-actin 4 B-ILShE F1IE A,
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PR FH LSD 22 8 b AR, Bl 2 1E 2 O A (EA I 2 T
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L P<0.05 2274 Gt Lo
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Bt & Vehicle 41 . C50F15 41 1 2-DG 41, 245 4 T Fil 1 1]
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HONTE TSR, R FEAT A0 IS 2 | R 98 0 4N i
W SR 9k Fu i JE R AT UL IR 51 = A TR
WD /N G5 R ZE L, R R A I AP S BT A L AR AR T
41 Jif0 B 21 4 [R] B £ 28 43 E L R /NS S5 A AR 5
C50F 15 41K FUFFIEIRBE X LA Rl A PE SR8 AR 4223038
F, IRBEAT A i 5 A M IR, 5 o0 /N 25 4 2K L
JHSE S5 R AT W, A 20 B AR HES 25 L, ) /0 e SRR
FERNR AR o 2-DG ALK BUFIEIR AL X LIAF #3858
FLECIRIRBE R 32, SRFE X 5% B A0 K ik, £ R JE 40
JRLIRAIE  JE /N 52 45 09 JEAS T, 40 2R HE S A
Ehl. WK1, WL R E R, S NCAMIK,
Vehicle 41 K BUFIER BLE 0 ¥ 8 317, 2 F A S it
227 X (P<0.001) ;5 Vehicle 414 L, C50F 15 24 % 2-DG
K BRI BEPE o3 PE R, 739008 2.29 . 1.86, 2R A 4
T X (P<0.05), W2,

2.3 APAFALR T XJE R T IL-1B . TNF-a K -F 49 3
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22 PSR 5 P A B R T TL-18 VTN F-o0 7K F-BH & 7
B, ERA SRR L(P<0.001) o T LAIRAT-BF 245 %)
8¢ 2-DG T )5 , IL-1B . TNF-a K V- B i [ AI% , 5 Vehicle
AL A G228 L (P<0.001) . W33, S5
N AR AT - BT AT R S R A SR IR R R IL-1B
TNF-a 7K -, A5 254 4 A CLF A5 K B T 8 0 o

2.4 AL PEBBEZGYA SR IER, 5NC
HAH L, Vehicle 2H K B 4120 LR S b 38 , LR/
PIEATR EC A TH i (P<0.001) , INERER & & 22 7 B4 i
B (P>0.05), W3 4. LR/ TR IR 2 41 it S AR TR
BRYFREMERE AR FLER/N B R HUAE T = s =R
PR G R (TCA ) B4 v DS TR i A7 48 4R Ak B, D9 TR 7 30
Ji o8 2L T V1 e A A FH 1G58 . R A1, Vehicle 21 HObH 12 A
B HK . PK . LDH % P4 4 58 (P<0.05, P<0.001) 1 3¢
Rk P AR 1k, DLk 4. XS4 RALF P28 ACLF K
SUNERE ol s 42 Lo Y7 DOBHEERR 30 57 2-DG
(L 1) 410 ) HKO) T 100 J5 , W9 1 A 1Y) G S 5 (HK ., PK,
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X 4 x 10

NC
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C50F15

2-DG

><20

SN

1 NC 25 I RE , Vehicle HEIRIZ , C50F15 a5 A5-Bt 720 , 2-DG g 2- i 48 -D- 7 25 Wl 4.
B1 RAXRIFAL SRR E

K2 AKX KRR S (Fts)

F3 BAKRRIME P IE B F R K AP (v4s,ng L)

20 51 n BRI 53 ZH 51 n IL-1B TNF-a
NC 4 0 NC 4 55.36+6.17 188.52+1.98
Vehicle 6 3.17+0.317 Vehicle 6 167.88+6.11" 432.00+11.117
C50F15 7 2.29+0.29"* C50F15 7 122.54+3.50"" 341.50+7.917%
2-DG 7 1.86+0.34"" 2-DG 7 83.05+4.50"# 218.50+10.11%

TE :NC Rz I B, Vehicle AL, CS0F15 2y A3 AS-fit 741, 2-DG
h 2-JBA-D-HIEREAL. 5 NC H#L, ##P<0.01; 5 Vehicle L, #P<0.05,
##P<0.01.

LDH ) TG PEFE AR, LR AR Jlisli L, 1R/ 7 T 2 L {1 AR A1
(P<0.05,P<0.01,P<0.001) , #&75 2-DG X4 e fife i 422
ERS U B M EI/E . 5 Vehicle 4141, C50F 15 2 3L IR
A D FLIR /TS R R L (B PG, PK LDH 1% PRI (P

E :NC 28 I B, Vehicle JAETIZ , C50F 15 A A7 ATt 140, 2-DG
N 2-W AR -D- A HIRE AL . TL-18 4 FLZN A 318, TNF-o Jhy i RS I
F-ao 5 NCHE, *#P<0.01; 5 Vehicle L, #4#P<0.01,
<0.05,P<0.001) ,{H HK 1% PE A2 5001 (P>0.05) , W3 4.,
XN ARAT - 7T R i S PK O LDH 3G, F
TR At A%, DD FLIR AR 1

T4 BKFATIE P oHE B AR X AL B 75 M B AX M 7K -F (s, nmol - min~' - mg ™)

215 n AR/ (mmol-g")  NERAMR/(mg-g™) FLR/ TR R HK PK LDH
NC 4 0.991+0.144 0.5710.075 1.885+0.412 6.592+0.962 155.451+10.847 0.504+0.098
Vehicle 6 2.938+0.209"" 0.692+0.099 4.500+0.411"" 18.662+1.646"" 207.620+14.609" 0.804+0.067"
C50F15 7 2.433+0.151""* 0.889+0.043 2.436+0.100"* 17.366+1.491"" 161.071£9.360" 0.587+0.059"
2-DG 7 1.23620.099™ 0.932+0.178 1.670+0.352%% 13.075+1.032"% 153.724+16.617" 0.521+0.077"

1 NC R 28 AR, Vehicle JBIRIZ , CS0F15 N ARAT-BE 741, 2-DG Jg 2-Bi 4 -D-# 25 W4 . HK Jy WS , PK 4 T4 B BR 345 , LDH A FLER I &
fif, 5 NC L, *P<0.05, #%P<0.01, *** P<0.001; 15 Vehicle L4, #P<0.05, ##P<0.01 , ###P<0.001 ,

25 MAFARFATP 226 Fw S5 NCAHMI,
Vehicle H R FIFHA P ATP S EWA RS . 2565
H2E 3 X (P<0.001) . Vehicle 2 K R ATP RE & fi 1 184
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