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WE: B HRY ORI TR SRR R IR (NAFLD ) K BUFF8 05 SUBPE Bl 6 7 FH B
MU, 3k HEMEWistar KRB 0641, 1IEH 4L (NCD) | IE#KEmccL,4l (NCD-CClL,) | Efgthad
(HFD) . SRk EINCCLA4 (HFD-CCL) . X VR TRZEEA (DF) . HEE 44 (G) . NCD. NCD-CCl,
AR m R, AR ERIEER, HDF. GAHRIN MR MZGHEE T, 85, BRNCD, HFD
AN, HAS R RIIE T CCLIE R BB ME I, JF T48h /S ALSE B, WL LI AL, Rl 421
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ZINLRP3. ASC. Caspase-1. Pannexin, IL-1B . IL-18. IL-33 mRNA[{#ik, Western blotiZ: K6l FF 414U K 1--«B
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Dangfei Liganning Capsule ameliorate susceptibility of liver injury in NAFLD rats
through regulating inflammasome
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Abstract: Objective: To study the effects and potential mechanism of Dangfei Liganning Capsule (DF) in ameliorating
liver susceptibility to injury in nonalcoholic fatty liver disease (NAFLD) rats. Methods: Male Wistar rats were randomly divided

into 6 groups: NCD group, NCD-CCl, group, HFD group, HFD-CCI, group, DF group, and Diammonium Glycyrrhizinate (G)
group. The rats in NCD and NCD-CClI, groups were fed with a normal chow diet (NCD), and the rest rats were fed with a high
fat diet (HFD) to induce NAFLD. In addition, the rats in DF group and G group were respectively administrated DF or G. Eight
weeks later, rats were intraperitoneally injected with a nonlethal dose of CCl, 48 hours before being sacrificed. Serum and liver
tissues were collected. Levels of ALB, GGT, ALP in serum were tested. The hepatic NLRP3, ASC, Caspase-1, Pannexin, IL-
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18, IL-18, IL-33 mRNA expression and NF-«xB protein expression were assessed. Results: There was almost no response to the

nonlethal dose of CCl, in the NCD group. However, high fat diet induced NAFLD rats emerged apparent liver injury after CCl,

injection, which demonstrated elevated levels of serum GGT and ALP, liver NLRP3 inflammasome-related mRNA expression and

NF-«xB protein expression were also dramatically increased (P<0.05). DF and G treatment led to improvements in all of the above

examined indexes (P<0.05). Conclusion: NAFLD rats expressed increased liver susceptibility to injury, which could be effectively

ameliorated by DF. The function of down-regulating NLRP3 inflammasome-related mRNA expression and NF-xB protein

expression to alleviate liver injury and protect liver cells might be one of the action mechanisms of DF.
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1.3 SPREUEMEWistar KELG0H, 4-6JHil%, 1A
Jiti150-180g, W4 [ Lk re S s A BR A F,
ARUES: SCXK (I7) 2007-0005, 137 T-SPF 514
B, AEEE  AJOK TGRSR IS, R EBEL M 2H

2. 5% HTRAIIF TR, PUSE R ELA
BRAFIAE ™, 5 1309205 HHFRR Sk, VIHRIE
KRG AR AR, #5: 131218,

3. BEGUGAIMBLE  CCl (A5 20121018,
B 25 R AL 2 R A R A R 5 S RNAH 8
B Trizol (#It5: 1259673, E[EInvitrogen/AH] ) ;
GoScript " R 4t (Jit5: 0000123564, 3%
E]Promegaé}ﬁj) ; SYBR Green (fIt%5: 1306408,
F[E Applied BiosystemsZyH]) 5 25 IR 7] (41

45117325200, W FARoche 2N W] ) 5 B il #0551 (it
51 10689000, g A Roche /A ] ) 5 IEFBCAEHE
HIRF & (5. 26912D, HENHLAH]) 3 Bk
B A% F-«B (P-NF-«B) Hifk (dit5: #3033, E[H
Cell Signal Technology/A#]) ; B-actinBiff (5
R1207-1, Bt LAY ARGBRAF) o Eppendorf
5417R/NI & A R R B0 AL (TEE Eppendorf 2y
F]) ; BioTek SynergyH4 i FriY ( J2[FE BioTek/AF] ) 5
StepOnePlusTMiHﬂ‘%j“f}fﬁ%PCR%% ( %Applied
Biosystems/ZA FlJ 2 ) 5 Fast Prep-247Xfies (35 H
MP Biomedicals/AF]) ; Powerpac BasicBIHLKIY (55
FEBIO-RADZAH]) 5 G: BOX Chemi XT4M8U4k~% %
WG R4 (DL [E Syngene /A F] ) o

Fik

L BRI LA 2 P0K 60 H Wistar
KEBHHL 64, 154 (NCD) | IERIREincelL 4
(NCD-CCly) . mleKE4YL (HFD) | Mgk Ehnccl,
21 (HFD-CCL,) 4 CRIF T2 4] (DF) FH R
TERH (G), BHI10H . NCDZHFINCD-CCL4H K U
TR, R R MR B AR TRDRL (75 8891 i n]
KL, 10% 55 M +29% I [ B ) o DFALRIR AR T2 G
TR (0.225¢/kg ) H#EH, GARIRHRER T HFR —
B (0.3g/kg) HEH, HAA THINAAF0.9% H b4k
VSTRHE, Freks)il. 8, BRNCDAL, HFDZ14h,
A0 5m L/ kgl s 13 5133%CC1, (CC, = Bk
Mh=1:2), @K R EMEF05. 48h/52.5%5% M
TZENNE I T SRR R, FTHFRE I , N8 F= bk i,
3 000r/minE.Lo15min, WAL I, —80CUKARTRAEAS
FHo FEHUIFRE, FHO.9% SN B DR BOR o, JE4R
T, B T-80°CHRAE sl B &

2. IMIE2AHE4nF R HIRoche Modular DP4x
A A=A T B Roche it £ 0], K645 2H R R
W HEH (albumin, ALB) | A2 Bk Ikl (glutamyl
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transpeptidase, GGT) . 1w R (alkaline
phosphatase, ALP) /K-

3. RT-PCREAG N4 2 K UL ZINODRESZ
TR 25 3 AH DG 2R 13 (NOD-like receptor
pyrin domain-containing protein 3, NLRP3) Z4£/]N
PRADCHE IR 3L NLRP3, AT AR CBE AR R
H (apoptosis-associated speck-like protein, ASC) .
B B 0 A SR A K A (cysteinyl
aspartate specific proteinase, Caspase-1) | {Z 4L

(Pannnexin) . FI40fi/~%-1B (interleukin-18, IL-
18) . IL-18. IL-331%5 ¥ [N i o AR
A RAFBIEG L, 5195 Sy 87 R L
Flo OERNARIFEEL: 5 Trizol GLIATERAE, 542
WA A RN AV T DEPCAL B K, SR HIBEHFR N
FE260nmA1280nm I REME (A) , KIRNAZERE,
IIHARNAT i, Qi % 5% 5 BcDNA: #¢Promega
W SR & U B AT R A, RN SR B —
#70°C Smin, YK _ESmin; 54, 25°C Smin, 42°C
60min, 70°C 15min, @PCRY 4. HcDNA 1 LJN
SYBR Green 10p.L, F51#1uL, F51#1pnL, ddH,0
T L, Hilp20 w LI WAKZR, 7EStepOnePlus™SEZHT 7
JG5E IPCRAGE P HEATY W N, PCRY B 4414
95°C 10minTiZEPE; 95°C 15s7EE, 60°C Imini JCFI
JEA, FEAZAOMIEIR, WEARINZERET: 95°C 155, 60C

Kl GRS Ry YRR

Imin, PCRESH T, R 22T 40Hr 4
()RR L AN e Tk

4. Western blottingiZKM 4420 K BUNF-xBFEE F #6145
FF100mg T ZHZU I A RIPA 2L Im L, FIMP-Fast
PIFRas 219, 12 000r/minfZ001 Sminl_FiEH, BCATL
W R MR A AR EAELI00 g, D)
10% R LI B EE A 4 T SDS-PAGEHL Ik /3 B FR
MR B PVDFIEE, 5%/ NEWIH EH IS IANF-«B |
B-actin—L (1:1 000) , 4CIFF LR . K H, TBSTHE
I3, A ZHT (1:1 000) , &M E 1h, TBST
VERE3IE, IMECLAGH, HSyngene G: BOX Chemi
XTafb 2R IR R GRS, FGene Toolsi {443
W4t IR BE(E, T ENF-kBAIXT T B -actinf)F ik (H .

5. 45005k TR BRI SR FHSPSS 17.05K44:
AT 00T, THERORIELIX £ 530K, 21
ARSPEL AR R R 7 225307, LAP<0.0520 25 57
it X

#R

1. B4R FUMIEALB ., GGT, ALP/KFZE I
322, FAMALBKE L TCH 8 2 55 5NCDA1AH
e, NCD-CCLAH M GGT, ALP/KE-ICH B 481k ;
MHFD-CCLALMIEGGT, ALP/KFEHNCD-CClAH
HFDZ4 8] 8 FHE (P<0.05, P<0.01) ; 5HFD-CCI,
ZH K HEDZIA L, DFEAIGAL I IEGGT, ALP/K-
R EIWRREML (P<0.01) .

%2 KHKFIMEALB, GGT, ALP/KY- (X £5, n=10, U/L)

, HEH

A Bl Ed gé; (F}E)j? 25 ALB (g/L) GGT ALP
NLRP3 Fifff: 5° ~CCC TGG TCT GCT GGA TTG TG-3 177 NCD# 37.67£2.90  0.88+0.56"""  88.98+10.39"""
Tif: 5" —~AAC AGA GCC CTG GCA GGT AG-3’ NCD-CCL#H  36.45+5.06  0.97+0.50™"  98.80+7.37""
ASC  hiiff: 5° -TGG ACG CTC TTG AAA ACT TGA-3’ 176 HFD4]  40.83+1.38  1.95+0.91 112.60+10.70
Fi#: 5° ~CTC CAA GCC ATA CCC CTC C-3° HFD-CCLAL 36.33+£2.13 271071 136.00+14.18"
Caspase-1 _LJlf#: 5" -TCT GGA GCT TCA GTC AGG TCC-3’ 131 DF4H 37.18+2.57  1.13%0.57"%  100.57+5.82"""
Tif: 5° ~CAC TCG GTC CAG GAA ATG C-3 G4 36.10£0.78  1.17£0.54™%  98.75+8.11""
Pannexin [Ji: 5” ~CTT CCC CTA CAT CCT GCT ACT G=3’ 119 TE: SHFDAILAL, "P<0.05, "P<0.01; 5HFD-CCLAIILH,

FUif: 5° -TGT CAA GCT CCT CCA TGA TAA AC-3’

IL-18  _LJiF: 5 -ATG ACC TGT TCT TTG AGG CTG AC-3’ 114
Ti#: 5° ~CGA GAT GCT GCT GTG AGA TTT G-3°

IL-18  EJif: 5” ~AAC CGC AGT AAT ACG GAG CA-3’ 114
TiF: 5 -CTG GTC TGG GAT TCG TTG G-3’

IL-33 L 5 ~CGA CAG CAC ATC AGG CAG AG-3’ 157
Fif: 5° -TCTTTT GGC GGG TTC TTT TC-3

B-actin _[iff: 5 ~CCC ATC TAT GAG GGT TAC GC-3’ 150

FiE: 5 =T'TT AAT GTC ACG CAC GAT TTC=3’

24P <0.01,

2. FH K EITHLINLRP3IA ME/IMA R 5 3
HEZEs WKL, 5NCDAAE, NCD-CCLA AT
JENLRP3 R /MM A EmRNA K 235 JC W 48
1k, MHFD4, B Pannexinl, 3G AR 12 E 1 T
7 (P<0.05, P<0.01) ; HFD-CCLZINLRP3, ASC,
Caspase-1, IL-1B | IL-33 mRNAAYFEAHNCD-CCI,
2. HFDZHI WA B 7+ (P<0.05, P<0.01) , HFD-
CCLZH AT HEPannexin, IL-18 mRNA#EIAHBNCD-
CCLAHWH & TFE (P<0.05) 5 4 KR T e At
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H#: SHFD4LILEE, 'P<0.05, "P<0.01; 5HFD-CCLA1 H4s,
“P<0.05, “*P<0.01, T,

3. B4 K EUTHSNF-kBEAEL  WE2,
NCD-CCLZH HFIENF-xBEE [ 1) 2 5 B NCD A T,
HERTIG %2 L ; HFD-CCLANF-«BE Y

HEA A AN AN

NF-«BEE I 15

AN

3 (&% & &
g L S >
N > Q
&

K2 AR BATIENF-kBEE 15

FIRNCD-CCL A . HFDZHY I & FHE (P<0.05,
P<0.01) ; 2224 AT B BEFNH AR — 8 T 1),
HHFD-CCLA X HFDAAHLL, DFAHFGLHAINF-xB
BB B FEAIK (P<0.01) o

it

NAFLDEL A Ay 4 BR E B 8 He i e ] 8 22—,
2 BRI N >209% M HESZ H ), 7605 7 IR
AT Bl A BERI20%-30%, JIE Rk ESAE PR 9 A
FEFIAHI70%-90%" s TRl 2 ik HuIX 15% 26 47 K,
N EANAFLD Y JFFIE S AR L, INAFLD
SR IR AR B2 D REREAS, IR FH 25 45 5 S 80U 35
V£, 75 BRI . ZeRiR T RE R | I 25 R
Fi AN RAVERT . HFAN SR 25 55 ZENAFLDAT
AR iR B LR R F AR

CC1 I i T S 2 it ml T 46 43 A5 789 (9 6 FH
5, CCLE ABUAS 28 JHIE 4 i (2,22 P45 01 B B
CCly - FICL -, B M B MR B R AU =
AR, 51 Pt AU DT 5 S5 AN 5 | 20 s
B, CCLBUF A £ B R BN THAST, ALT
SR, SV AR AT, ARSI AR ST
FEIN NI R C.CL X TE B R BRIP40 i A (2 7
PEAER, MiAE IR IR B 5 HINAFLD A B, Dl 2
HH S A A 45, 30 I3 T it B S T e, e
U HE AN IR AR 1 SRR RPN
BHHEASE AL AT, 1 R 7 2 vl i el AL
A I AR R SRS AT U CCLA S FUN A F LD 45
Yo FEFR W A AR, PRl T B AGTHR, FFAIRE G L
PR P BE S R %, BERS AR RE LA 1E, IR I
b AG5E R IL, NCD-CCLAL M 48t SNCDZAH
L IEH B AR ML, MIHFDZL K BUMIE GGT. ALPAE it
FebnIl e, SR T AEAE, HAEHFD-CCl,
HGCT. ALPF- e —25 i, >4 A7 e & ) ]
AR AR M Y. FRIANAFLDR BRIk
JEE RN, SR T R ] B 2 MR CCL
FINAFLDA S5 . 454l ALB/KF-ICH A8 1k,
FICCLIFEZNAFLD A R E it 72, A&
FAR A B TG HH (5

R IMATE — P T TR 25 A 5 R AL 25 F )
FEZARF % (NOD-like receptors, NLRs) &
HEAY" . Bar, BN SNRE R RN R 4
NLRP1, NLRP3, NLRC4FIAIM2 K RIG-Ta% 1:/]N
RAE L FEAR Z A 5T, X FNLRP3 4P/
PRI AR X T 12 FE 48 . NLRP3RPE/MAE: —
KXo T 70T Ry T EAE A,
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HAH BT FENLRP3 . ASCHICaspase-1 33547,
Pannnexinti J& NLRP3 R/ IMATCHF I /02— R
P/ IMAR B 2 18 3 R AR S 524 (pattern
recognition receptors, PRRs) 15 I &MJE: 5 5 AH 5
O TR (pathogen-associated molecular patterns,
PAMPs) 5N JEPE R A OC 73 7 #E X (damage-
associatedmolecular patterns, DAMPs) Ses P pgtY
PG A M/ MASRES (2 E O R A 7, ANIL-18
TL-18 | TL-33 28R 738, ITIT S S HLAA [ A
FENE S B2 HTL-1 B AR R T 3T ik — A i
I R WERNF- B 5 5% Sl B, I8 5 NF-rBig 2
IRINLRP3 R/ IMA B 20 53 B2 5 1 PR F w4 1) 2%
IR U RCBEIERS, N R

NLRP3RIE/MEN R MR U 2 5 T2 FT
JIE 9 O 28 i A, TETRS PR . NAFLD | TR
Ytk . TR SE . FENAFLDJC 2 AR RS 1 A i 1
2 (non-alcoholic steatohepatitis, NASH) #1, lHTHF
A AP R T R R AR, A0 i S RE RR A B A
B, M= A DAMPs, #0086 R AR /M, )
T F Y NLRP3 A M/ MA R BLTEAENAFLD A
A LT A Y R P W 2 B G B RME I TEAC
WEFEH A B, HF DR BUFAENLR P34 P/ MA A
FKmRNA M F ik I NF-kBHE AR AT, FEKIE
SR ISR B TR A S e, TR TR R
REVE DAMPs MM 2l TNLRP3JEME/IMA Y R 3k
Watanabe A%!"HFGE R, CCLIES MITEF AR LA
B, SRR A I TR/ IMAR R,
MINLRP3 /Y B2 A 250 1 CC1i5 ST £ 4E L
PR . AN /R 5 CCL S ENAFLD K R
JHA A, K BRHFD-CC1,2H R BRI 58 PR /A AH ¢
mRNARY K S NF-rBE Y 2R B A 2 8 T
Ths, MHAYT 45 e bt 2] B e . RPINLRP3
RMIMEEE S 5 TCCLAFIINAFLD 4l i
PR, BEARNLR P3 A A/ MARH I BE A 1) 235 1
NF-xBEE 23K, MIMTR EA E5403 | PR 47T
AT RESE 2 A T BB A NAFLD K BRI
PO BUREROVE AL 22—
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