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Evodiamine alleviates liver injury in septic rats by influencing the NLRP3/IL-1p/caspase-1
signaling pathway
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( Department of Intensive Care Medicine, The Fifth Affiliated Hospital of Xinjiang Medical University , Urumqi 830000, China)

Abstract Objective To investigate whether evodiamine (EVO) can alleviate liver injury in septic rats by influencing the nucleo-
tide-binding and oligomerization domain (NOD) -like receptor protein 3 (NLRP3) /interleukin-1B (IL-1B) /caspase-1 signaling pathway.
Methods A rat model of sepsis-induced liver damage was constructed , and the successfully modeled rats were assigned to the model,
L-EVO,M-EVO, H-EVO (administered orally at 4,8, and 16 mg/kg of EVO),and H-EVO + NLRP3 (administered orally at 16 mg/kg of EVO +
intraperitoneal injection of 1 mg/kg of NLRP3 signaling pathway activator sodium salt) groups, each with ten rats. In addition, ten normal
rats were selected as the control group (that is, the sham surgery group,without ligation or puncture , using the same steps as for the model
group). The control and model groups were administered with equal amounts of physiological saline once daily for 28 d, consecutively. A
reagent kit was used to assess rat liver function. Hematoxylin and eosin (HE) staining was used to analyze pathological changes in the liver
tissue. Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) staining was used to assess apoptosis in liver tissue cells.
ELISA was used to analyze IL-6, tumor necrosis factor o« (TNF-a), and IL-1 levels in serum. Western blotting was used to detect changes
in protein expression of the NLRP3/IL-1B/caspase-1 signaling pathway components in liver tissues. Results For the control group,
the liver tissues of rats in the model group lost their normal structure,with an uneven distribution of liver cells accompanied by edema
and vacuoles. For the model group,the [-EVO,M-EVO,and H-EVO groups exhibited a relatively neat arrangement of liver tissue cells,

reduced edema, and vacuoles. As the dose increased, the morphology of liver tissue cells recovered significantly. For the H-EVO group,
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the H-EVO+NLRP3 group exhibited a disordered arrangement of liver tissue cells with edema and vacuoles. For the control group,the
model group showed increased alanine aminotransferase (ALT), aspartate aminotransferase (AST), liver tissue cell apoptosis rate, serum
IL-6, TNF-a, and IL-1B levels, and expression of NLRP,IL-18,and caspase-1 protein in the liver tissue (P < 0.05). For the model group,
the L-EVO,M-EVO,and H-EVO groups showed lower ALT, AST, liver tissue cell apoptosis rate,serum 1L-6, TNF-a,and IL-1B levels,
and expression of NLRP,IL-1B, and caspase-1 protein in the liver tissue (P < 0.05). For the H-EVO group,the H-EVO+NLRP3 group had
higher ALT, AST, liver tissue cell apoptosis rate ,serum 1L-6, TNF-a., and IL-18 levels, and expression of NLRP, IL-1B, and caspase-1 pro-
tein in the liver tissue (P < 0.05). Conclusion EVO can alleviate liver injury in septic rats by influencing the NLRP3/IL-1B/caspase-1

signaling pathway.

Keywords evodiamine; NLRP3; interleukin-1B3; caspase-1; sepsis-induced liver injury
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2.1  EVOXJHREEAE R BUFF DI BRI 52

5B F AL e, B A ALK FALT (ASTT 515
LRI [, L-EVOZL \M-EVO4] .H-EVO4L K
ALT ASTREAR, H B A 5 5 AR 1% ; 5 H-EVOZL A
e, H-EVO+NLRP34L K FRALT ASTH 5, 2 7 96
Giit#FE X (F1P<0.05) JULEEL.

®1 HEKRIFTHEEIEFRELE (U/mL)
Tab.1 Comparison of hepatic function indicators among the rats
in different groups (U/mL)

Group AST ALT
Sham 7632 £9.24 34.27 +5.62
Model 158.25 = 17.62" 79.65 +9.21"
L-EVO 132.36 + 15.54” 57.82+7.63”
M-EVO 105.12£1227°"Y 4533+ 624"
H-EVO 81.45+9.647V% 3859 +523”7

H-EVO+NLRP3 147.56 + 16.42” 65.42 +8.25”

1) P < 0.05 vs. sham group;2) P < 0.05 vs. model group;3) P < 0.05 vs.
L-EVO group;4) P < 0.05 vs. M-EVO group;5) P < 0.05 vs. H-EVO
group. n = 10.

2.2 EVOXTHRERIE A FRUZH 200 B AR (1) 5% 1
ST AL L, BRI ZH K BRI Z21E 0
S5, AL A NS4 5 AR A 7K b 5 25 0, R [ 4
SRR G, L-EVOZH \M-EVO4] . H-EVOZ K FUIT
LH VAN MY AR BT, ARSI AR X HE 55, K i
23 W, LR ) G g 5 S H-EVOZH AH
Lt , H-EVO+NLRP3Z K U R4 i in e . WLIEI 1.
2.3 EVOXFRREEAE K BUFZH 20 I T ) 5 i
ST AR (6.23% +2.05%) A, FBRIZH KB
FFLHAANMEIA T (34.57% + 6.21%) THiE ; SR
A H L L-EVOZH (26.35% + 5.42%) M-EVOZH (18.64% +
4.23%) H-EVOZH (11.82% +2.46%) K FUHT 2H 4L 40
J 8 TR AR SH-EVOZH AR L, H-EVO+NLRP34H
KU LH S0 08 TR (32.94% + 5.22%) T, 2%
SR GEE L (P <0.05) L2,
2.4 EVOXTHREERE A BRI 20 M PRl 17K - ey s i
H5\RF AR, B A K RIL-6 TNF-a
IL-1B7K - T i s SR A e, L-EVOZL M-EVO4
H-EVOZH K BRIL-6 .\ TNF-o TL- 187K - P& A, H & 51
BRI ; SH-EVOZLAH F , H-EVO+NLRP34H K il
IL-6 [ TNF-a . IL-187K~F- Tt 5 (3P < 0.05) IL3k2.
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A, sham group; B, model group; C,L-EVO group; D,M-EVO group; E,H-EVO group; I, H-EVO+NLRP3 group.
Bl KRFFALKRETHER HE x200
Fig.1 Pathological changes in rat liver tissue HE x 200

Sham

Model

L-EVO

M-EVO

H-EVO

H-EVO+NLRP3

B2 XERAFEALMMEATTER TUNEL x 200
Fig.2 Apoptosis in rat liver cells TUNEL x 200
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R2 BAXRKUEMMEETFTKFELLE (pg/mL)
Tab.2 Comparison of inflammatory cytokine levels among the rat in different groups (pg/mL)

Group 1L-6 TNF-a 1L-1p

Sham 25.12 + 6.03 21.06 = 4.25 14.67 +3.42
Model 63.45 +8.62" 45.83 +6.34" 37.59 +5.21"
L-EVO 51.67 +6.34” 36.43 +5.26” 31.58 + 4.62”
M-EVO 45.58 +5.29” 29.72 +4.3277 2536 +5.17"

31.24 +4.52%
58.63 +7.217

H-EVO
H-EVO+NLRP3

17.32 +3.45799
36.27 + 5.04”

2335+ 44282)'3)'4)
41.54+5.07"

1) P < 0.05 vs. sham group;2) P < 0.05 vs. model group;3) P < 0.05 vs. L-EVO group;4) P < 0.05 vs. M-EVO group;5) P < 0.05 vs. H-EVO group.

2.5 EVOXJ i # i K B 21 21 P NLRP3/1L-1p/
caspase-1 {5 51l AR 1 R84 52

5 FAR4LHH L, B 2 K BNLRP3 IL-1B8.
caspase- 128 [ 3815 L ; SEIRAHA L, L-EVOZ4 |
M-EVOZ H-EVO4] K FINLRP3 .IL-1B caspase-14&
H 235 T ; SH-EVO4LAH Lt , H-EVO+NLRP341 K
FUNLRP3.IL-1B ,caspase-175 [1 35 L H, 2 787
Giiteras X (P <0.05) JULKI3 . %3,

NS
&
I

NLRP3 "= D S www s N9
1L-1p === D - =
Caspase-1 ------

GAPDH D GIND GND GND e S

E3 Western blotting#&MINLRP3, IL-1B. caspase-1ZEHFRIAIER
Fig.3 Western blotting analysis of NLRP3, IL-1B, and caspase-1
protein expressions
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U FEE SR i T X SR 1 S RN i B A M A
i I 2% B DI RE B AR 25 G AE , 0 3 B P R 1 8
0 e AE 5 | & JTFAR A T A A T R AT
fuf BF 3, A2 1 R Ry 2 4% D R R A 1Y 8 AT L
IS RS0 T $ s TR L S AN R IR
U I RE X B i MR BT AR U B R S
SR a7 Sl o R U AR T N1 N = A
LR B BREER S EINYT BRSO it —
AP o R FOB AT AR i A AR
HHNEITROR R IRYT 45 R B O AR IR
JHE 1 235 L 2 ) A 7 e i i JHE 40 0 KBRS Y , 3
TR INR BRURF D REAR OCHE R HEL 68, TUNELZL €5
R, SERTFARHAAALL, BRI K BRIFHLUR L IE
B A M K b 55 25 9, ALT L ASTZKSF- 5t
1o S U 0 T 3R B o L A 2 e A
FIL-6 TNF-a IL- 1875 K35 , B W 2 A9 41 21
o BR800 , 4 7 98k A0 9 R 0 T A 246
.

R3 EVOXMRFEKXRIFALNLRPS/IL-1B/caspase-115 218 I E B R 1L K220
Tab.3 Effects of EVO on the expression of NLRP3/IL-1B/caspase-1 pathway proteins in the liver tissue of septic rats

Group NLRP3 IL-18 Caspase-1
Sham 0.36 + 0.08 0.25 +0.06 0.23 +0.04
Model 1.87 + 0.42" 1.69 + 0.31" 1.86 + 0.37"
L-EVO 1.26 + 0.34” 1.35+0.32” 1.42 + 0.45”
M-EVO 0.69 + 0.252" 0.75 + 0.232" 0.71 +0.21*
H-EVO 0.47 +0.1323 0.36 +0.12%% 0.38 + 0.09%"%
H-EVO+NLRP3 1.63 +0.39” 1.64 +0.29” 1.79 +0.32”

1) P < 0.05 vs. sham group;2) P < 0.05 vs. model group;3) P < 0.05 vs. L-EVO group;4) P < 0.05 vs. M-EVO group;5) P < 0.05 vs. H-EVO group.
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B A5 FLEF A e T R BRI 45 0 R 8 RE S
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o, NLRP3.IL-1B . caspase- 17K [ ik W & 4, 42
7RNLRP3/IL-1B/caspase- {5 7 3 B0 7T BE & 320
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5 REN TN VAR 5% SR N1l g i 21 11 R
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FINF-Bf §% , 236 e 75 0F 175 5 09 16 s 155 1 4 g
AT R JAE SN o AT 45 5 % I, 48 TR R 2 K
AN [] ) S EVO AT 31 3 4RO M T J8NLRP3 (IL-18
caspase-l% M3k, 1 ﬁi‘[[NLRPfS/IL-1B/caspase-lf§
53 O U K R AL SR 05 R 2 20 40 i T
AWK, A0 HE S A 3L 5 412 4 g 1
BREAL, TL-6 TNF-o JL- 185 35 7K P BRI, - i 55
K BT Z B (ALT (AST/K - F&AX) o 1 3% A" NLRP3
15 5 30 B TS R 2 H R TR 2R A R I, AR 4y 3
FEEVOXT K BUFLZ 44 7E F, 2R EVOTT BE il
of I HINLRP3ZH % 5l A it 72, 30 fINLRP3/1L-1p/
caspase- {5 538 B0 , NI/ 98 0E ),
PRI R U4,

25 LT, EVO R s e he R FRUH-2H 2145
15, HAIL I AT 58 J2 3 1 30 HINLRP3/IL-1B/caspase-1
15 53 % S AR 9 245 R 7 T EVOIRYT IR BEIE
A 105 B3, MEVORE— A 5% 5 o A #4417
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1B/caspase- 15 Zid i , A 1Filf— D05
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