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Abstract: Dahuang (Rhei Radix et Rhizoma, RRR) is the dry root and rhizome of the polygonum family plant Rheum palmatum, R.
tanguticum or R. officinale, which has the functions of purgative accumulation, clearing away heat and fire, cooling blood and
detoxifying, removing blood stasis and channeling meridian, excreting dampness and anti-icteric.In recent years, it has been found
that RRR and its active components emodin, rhein, chrysophanol and aloe emodin have good anti-inflammatory, antipyretic,
analgesic and antitumor activities. In this paper, the effects and mechanisms of RRR and its active components in the treatment of
acute pancreatitis, sepsis, arthritis and other inflammatory diseases were reviewed, in order to provide a reference for the further
research and development of its application in the prevention and treatment of inflammatory diseases.
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PAORZ 4N B # b & H ( monocyte chemoattractant
protein 1, MCP-1). ELBE4H I 28 1455 H (macrophage
inflammatory protein, MIP-2) 121, Il Toll #£5Z {4
4 (tolllike receptor 4,TLR4). NOD F:S24RERH 3 4
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Table 1 Effect and mechanism of RRR extract and monomer components on acute pancreatitis
Eiik/) UK HREAR UIFWIE FEAR Sk
KEKBT 108% 5% - TRERER SD KR I A |, TNF-0), IL-101 9
KERI 2. 4. 8 gkg! 5% - TRARER Wistar KB AMS|, TNF-0} 10
K#EHH  1gml! 5% R R SD KR AMS|, EMEAIRIAT %Y, TNF-a|, NO|, iNOS|, p-JAK2|, Il
p-STAT3|
KERE 025.05.1.0 kg™ 5% T B IH FR Ay SD KR AMS|, SOD?, IL-6), TNF-a, MDA|, MCP-1}, MIP-1} 12
KEEE  225.45.90mgkg Y 3.5%4-EIHERAA SD KR LPS|, AMS|, ALT|, AST|, TNF-u), IL-6], IL-1p}, IL-18}, 13
By/EK#E 900 mgkg™! TLR4|, NLRP3|, Pro-caspase-1|, Caspase-1]
KIEHEE 200 mg-kg™! 5% - TREHER SD KE/RAEW  AMS|, IL-6), B&OBGALT, BARAEAT %], TGF-p1|, 14
it T4 Smad2|, Smad3)
INE 30, 60mgkg?  3S5%FREBFEMEM SD KR W/D|, PaCOz|, LPS|, AMS|, TNF-a}, IL-6, MDA}, PaOsf, 15
OIf, SOD?, Bel-21, Bax|, p38 MAPK|, ERKI/2}, JNK |
20 pmol-L! 01 umol LTFiEER  AR42J 4l SOD?t, GSH?, MDA|, CD69) 16
50 mg-kg™! 5% AR SD K Bax|, Caspase-3|, Fas|, Fasl|, Caspase-9], Bcl-21 17
0.25 mg'kg™! S% R SD Kt TXBa|, JRHUSRAEL, TRARTE A 18
30, 60 mg-kg™ 5% R SD K MPO|, LPS|, AMS|, WBM#ifi], P2X7], NLRP3|, ASC|, 19
Caspase-1/, IL-1p}, IL-18]
- 5% IR SD K Bregst, Tregs|, IL-101, TGF-pIt, Foxp3|, CTLA-4] 20
1 mgkg™ 5% AR SD K TNF-a}, IL-1B}, IL-6], MDA|, SODf, NF-kBp65] 21
25 mg-kg™! S%FTERRREY LPS SD KE/KRME  #RAEM4E |, MPO|, p-IkBal, p-p65), NLRP3|, ASC|, 22
(1 pgrmL™) MR L2400 cleared—caspase-1], IL-1B|, IL-18
2.5 mg-kg™ 5% F TR SD K TNF-a, 1L-6), BElEH], claudin-57, occludin? 23
40 mg-kg™! 3% AN R Wistar X iR LC3 (B/A) |, beclin-1], P62}, AMS| 24
“@7 R ETE ) RoRTH ‘o7 FoRCTEE IR SOD-MALIELEE MDA-TI =R NO-—FMLE  iNOS-—AMEGH LPS-
eI  ALT-WRIRAREFEHR  Smad-FRPOEFE T GSH-BMHIL CD69-SMUESUR  PaO-H [k PaCO»r LB/ E OIS &

84 W/D-IHALGR T ELL  Bel-2-B M EAME-2 e MPO-REL M)A  Bax-Bel-2 fHIG X HEF p38 MAPK-p38 L2 FiE L ER i
fitf; ERKI12-AHRAME 5 AT HEE  TXB-AEE B, Tregs-VA191E T 4/ Bregs-H 151 B 40/l Foxp3-F X #EHE T CTLA-4-Afudit T
WREHEAHICE T 4 Fas-IRIER & A Caspase- RAZMR KRR MPO-REdE AR  IkB-AMMIZFREF «B #IHER  ASC-41/E

BT HRMI GRS (LC3) B/A-MEMRENR 1 43 beclin-1- AMRHIZE H R
“t”means up “|”means down “—”means there is no data in the document SOD-superoxide dismutase MDA-malondialdehyde NO-nitric oxide

Smad-transcription activator GSH-glutathione CD69-exosome antigen
Bcl-2-B

kinase

iNOS-nitric oxide synthase LPS-lipase ALT-alanine aminotransferase

PaO,-oxygen partial pressure  PaCO,-partial pressure of CO, Ol-oxygenation index W/D-lung tissue wet-dry weight ratio

Bax-bcl-2
Txb2-thromboxane B2 Tregs-regulatory T cells

lymphocytoma-2  gene MPO-myeloperoxidase associated X protein p38mapk-p38 mitogen-activated protein

ERK1/2-extracellular signalregulated kinase Bregs-regulatory B cells Foxp3-transcriptional
regulator CTLA-4-cytotoxic T lymphocyte-associated protein 4 Fas-fatty acid synthase Caspase-aspartic acid proteolytic enzyme MPO-myelin

catalase IxB-Nuclear transcription factor kB inhibitory protein  ASC-speckled protein associated with apoptosis (LC3)B/A-microtubule-associated

protein 1 light chain 3  beclin-1-autophagy related protein

F F N H T B RERS)
21 KERHIERY

Kp Al s g s ARk, (it
ESRHEME, IR A RS AL AR B R P A T A 1
TERAETET, (R EEY BRI T IR, 5
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SIE S HHl Kelch B ECH fHxEH 1
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Keapl) /Nrf2 {5 5@ #%21KA77 SIRS.
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Fig. 1 Effect and mechanism of RRR extract and

monomer components on acute pancreatitis
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HMGB 1) IA . K Wy il i #1 ) NF-xB p65.ERK 1/2
i i B8 A ) A P Bl R B B ) O 2 AR
(peroxisome proliferator activated receptor, PPAR-y) /
NF-kB J@ ., #fil] JREH A5 A1 R i TLR2.
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Fig. 2 Anti-sepsis effect and mechanism of RRR extract

and monomer components
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PN ERK1/2. p38SMAPK 15 T @B G IL, 8D %
i DRI IPRE TR, T A RUA% ) RA T B A AEMST . b Ak,
KB A RENH JEA Y B 40 iNOS NO. 3%
HALEE-2 (cyclooxygenase-2, COX-2). A% 2
(prostaglandin B2, PGE») /=42, FEAKS HCE L0
BEMEAT L) MMP-3. MMP-13. ERAMESRER
K B (a disintegrin and metalloproteinase with
thrombospondin-4, ADAMTS-4) KI5, &% 11 A
2 IR LR (collagen type 1T alpha 1 chain, COL2A1)
DI R Ul S A B 98 3 OK 3 R m) 38 i 417 o)
NF-kB ¥ #0] NLRP3 %$E/IMAR SWITE %
FFH| caspase-1 ¥&itE, BFfK IL-1B+ iNOS. NO 1)
TR, WMEBHRKERE), Geng SEPOHFIT
RIUK 3 Z HERE %] TGF-B/NF-«xB/ MAPK i#
B, TR T )RR, IR BRSO
RIVER o BT RAEH AL W& 3 F1lE 3.
4 Hit
4.1 EEKRHEEREK

BNKRFEREAL 2 — g Ve SOREMEB,  HLRMIE
& Bk A REAETE S KR AR RE AL AR, 3 BOR B ik
PRI o ARIE IR RINAI AR, A5 22 )3 )& T “ B
g7 SR SR R S . (R SR AT
CEG: MM LR, EE AT, MEAERE, B
%, T IR o 7 R SR E I I A YR 9T Bl K R A Al
AN, K Bl ] ROS-ERK1/2/p38 15 = i i,
I PPARy FRIERAM G [F] B e 2 B 75 7 1 A
et C MR ER A, RAEFIRIERBY . KoE
FOELHNE| NF-«B @i, b IL-1B. IL-6 SF4Hf A
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Table 2 Anti-sepsis effects and mechanism of RRR extract and monomer components
i) LYIRIE HREE LSS FHEHER SCHR
KHEAH 500 100, 150 LPS 5mgkg!  Wister K AE |, AQP2|, AQPS| 26
mg-kg™!
50, 100 150 T F R Wister K WHK|, Z0-11, occludint 27
mg-kg™! % CLP
K#4#E  SpgmL? LPS1pgmL™  ABF#AKA 400 VEGE], Anglt, Ang2|, p-p65), p-ERK| 28
g 50, 100. 200 CLP SD K JREH ], MAEHEF, JRER], UM%, TNF-al, 29
mg-kg! IL-6] , Keaplt , p-Nrf2/Nrf21 , HO-117 , cleaved
caspase-3/caspase-3|, Bax/Bcl-2|, F4/80"INOS*|, F4/80*
IL-10*
K##E  50mgkg’! CLP SD KB PRAER |, PORMEEE LR I, AHEER TR 30
250 mg-kg™! CLP C57BL /6 &R, PLTY, ALT|, Cr|, M/MREHERL, 5-HTT, 31
p-iEERIAZEK |, Rab27b)
30, 60, 120 CLP SD KR MAP?, LVSPt, LVED|, CK|, CK-MB|, SOD?, 32
mg-kg™! GSH-PX?, TNF-o}, IL-1B}, IL-18}
100 mg-kg ™! CLP SD K IR|, li¥%], TNF-a], IL-6], CRP| 33
25 mg-kg™! LPS 10 mg-kg™  Wister K TNF-0, IL-1B}, fif W/D|, NF-kB p65| 34
25 mgkg! LPS 10 mg'kg! SD KR fil W/D|, MDA, SOD?t, GSH-Px?, CATt, IL-6}, IL-17] 35
20 pg'mL™1/20 LPS 20 ugmL™/ & JLAF Bk W B2 TNF-a), IL-8), p38-MAPK|, NF-kB | 36
mg-kg™! CLP Y u/BALB/c
KERR 140, 210 LPS02ugmL™ RAW264.7 418  HMGBI| 37
pmol-L™!
KER 7.5, 15, 50 LPS 5mgkg?  SD KR Jili k5455 L, W/DJ, caspase-3, caspase-9), iNOS|, 38
mg-kg! CD16/32), CD2067, CD10%, IL-107, TNF-a}, NF-xB
p65), ERK1/2]
5. 10, 15 LPS02pgmL" RAW264.7 4l  TNF-o|, IL-1B}, iNOS|, NF-kBp65|, PPAR-yt 39
pmol-L~!
150 mg-kg /50, RIGHFER 1X10"  ICR /MY TLR2], TLR4], TNF-a|, IL-1B|, IL-6] 40
100,200 pyg'mL™"  CFUkg/LPS ~ RAW264.7 4
10 pg'mL™!
“WRRLETE “V7RRTRE VEGF-MENEAEKRET  Ang-MEENE AQP/KEEEA/KMEEN ZO-1-BHEHLMKLEN-1 MAP-
PRIENIKE  LVSP-A = W4 LVEDP-Z 875K KE  CK-DUUNERIES CK-MB-LUUIIBREEEF TH  GSH-PX-75 Bt H ki Sk g

IR-FREFILPT  PLT-M/MR ALT-MLE MR R LB Cr-UIEF  S-HT-LR G CRP-C-RMEH

“1” means up “|” means down

associated protein-1 MAP-mean arterial pressure

CK-myocardial creatine kinase Ck-MB-myocardial creatine kinase isoenzyme

VEGF-vascular endothelial growth factor

LVSP-left ventricular systolic peak pressure

Ang-angiopoietin  AQP-aquaporin aquaporin = ZO-1-tight junction

LVEDP-left ventricular end diastolic pressure
PLI-platelet

GSH-PX glutathione peroxidase IR-insulin resistance

ALT- serum alanine aminotransferase ~Cr-creatinine 5-HT-5-ht CRP-C-reactive protein

BIEFURIN, R v e R B e B ] At sl D A 1
RAEFNA A PRI SR BN IR o
42 FHIEEBR

oML 798 Culcerative colitis, UC) & —Fb
JiR ERLAS B B8 PR R RS S e ORE i, R
UC JEgHBe “Maile” “Hige” “Mys” SEjamE, RhL
FELE g, S5 ML . BRI RE DR, K

JiRAIETT UC H R #2 —, a4t “ iy ”
PNl JESERIR . GIRHERRIAIT UC. K¥IKR
AR I TE R, (RO A, A
TR I R 57 Ky oy B ” 2k
197 UC MAREREZGY), $d] LPS ) M2 i
H NF-kB Fl caspase-1 fJi&tk, #8/> TNF-a. IL-6
A COX-2 WIRIE KT RAE B,
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Table 3 Anti-arthritis effect and mechanism of RRR extract and monomer components
M GUIKE HRRER LIFIASES B JCHR
K#FE 25, 50, 100 TNF-020 ngmL™'  HFLS-RA 4l Becl-2|, Baxf, IL-6], IL-1B}, p-IxBa), p-NF-kB p65] 43
pmol-L!
20, 40. 80 TNF-0. 10 ng'mL™! MH7A 41 ERK1/2|, p38MAPK] 45
pmol-L™!
20 . 5 . 80 VIRABRAAZX SD KE/#HE COX-2|, PGE2|, iNOS|, NO|, MMP-3|, MMP-13|, 46
mgkg /5. 100 # A AL-1p 10 4 ADAMTS-4], COL2A1]
1520 umol' L' ng-mL™!
10 mg-kg™! R 150 mg DBA/1 IkBal, p65), IL-18}, TNF-a}, IL-17|, RANKL|, IL-101 44
KER  1.5mgkg! Hulth ¥ TR BoE IL-1B}, iNOS|, NO| 47
T, FEEIRERTTIA
AT — ML 2
em [IYIH, VTG
Ja 2 K
P IR0 I e 2
DIGRAMEERRR, A
R
1.5 mg-kg™ Hulth % T NF-«B |, COLt, EDI1|, CGRP| 48
1. 2.5, 5. 10,  PMAO.1 pmol-L™! THP-1 IL-18], TNF-a], ASC|, NLRP3|, caspase-1] 49
50 pg'mL!
REHE 8. 16 32 TNF-a 10ngmL™  MH7A TGF-B1], Smad4|, NF-«B p65|, p38., p-p38, p-ERK1/2}, 50
H gk pg-mL™! JNK|, p-JNK|, TGF-B1], Smad4], p-JINK|, TNF-a|,
IL-18}, IL-6], IL-8], IL-17A]
“7 For I “)” FRTFBE RANKL-ARRETFIEGR T 24T AR  CGRP-FFGRIEFNMIHE  IL-17A- AN 3R-17A  PMA- LIRSl
“t”means up  “|”means down RANKL-human nuclear factor activating factor receptor ligand =~ CGRP-calcitonin gene-related peptide

IL-17A-interleukin-17A  PMA-phorbol myristate acetate

KU, KR KWK AL

iNOS|
NO|
COX-2|
PGE2)
IL-1B)

B3 KERIMR B SHKT AR RHE
Fig. 3 Anti-arthritis effect and mechanism of RRR extract

and monomer components
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KB PPAR. MAPK. NF-«B EH, 3%
TNF-a. IL-6. 4 1 ] & Fff 4> 7 -1 Cintercelluar
adhesion molecular, ICAM-1) #JE KF 7K, *F4H
it 25 B P A B A6 OR R B HT R A

R S FE P B e A FH B L 4.
5 XEREFEMYRS AT REMRRIGKRTR

B 5E R I, R S HLG P B A3 o - A B AR 2%
FREFIE . T R JOREVEZIR LA K I R REAE I PR
BEAFRRITIER, BARIGRT LR 4.
6 HIESRE
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