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Research progress on mechanism of Rhei Radix et Rhizoma in treating
constipation and diarrhea based on its bidirectional regulatory effect
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Abstract: Dahuang (Rhei Radix et Rhizoma), as a traditional Chinese medicine (TCM), possesses the dual regulatory characteristics
of “purging intestines and promoting defecation” and “astringing intestines and checking diarrhea”, which gives it a unique advantage
in the treatment of gastrointestinal motility disorders. Traditional medical classics record that Rhei Radix et Rhizoma can both “purging
the intestines and stomach” to treat constipation caused by heat accumulation and “astringing and consolidating to prevent prolapse”
to relieve diarrhea caused by damp-heat. The modern scientific connotation of this contradictory efficacy has become a research hotspot.
Modern studies have shown that the chemical composition of Rhei Radix et Rhizoma is complex and diverse. Its anthraquinone and
anthrone components exert laxative effects by regulating the intestinal flora and its metabolites and promoting intestinal fluid secretion,
while tannin components achieve anti-diarrheal effects by inhibiting intestinal peristalsis and reducing intestinal fluid secretion. At the

molecular mechanism level, Rhei Radix et Rhizoma can achieve bidirectional regulation through multi-target regulation. At the same
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time, it maintains intestinal mucosal barrier function through multiple pathways such as regulating the structure of intestinal flora,

inhibiting the nuclear factor-kB inflammatory pathway, and regulating cyclic adenosine monophosphate/protein kinase A signal

transduction. By systematically sorting out the active components and their synergistic action network of Rhei Radix et Rhizoma’s

“dual effects of a single herb”, clarifies its dynamic regulatory rules of “removing excess and supplementing deficiency” under different

pathological conditions, provides theoretical support for establishing a precise drug administration plan based on syndrome

differentiation and treatment, and is of great significance for promoting the modernization of TCM.
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Table 1 Similarities and differences among three kinds of medicinal Rhei Radix et Rhizoma
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Table 2 Main chemical components in Rhei Radix et Rhizoma exerting bidirectional regulatory effects of astringency and
purgation
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7 HURER D 10,12 25 KR B 15,17
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15 IR —HER B 12,15 33 BT 16,18
16 HIHKHE R C 12,15 34 M A2 17,19
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Table 3 Changes of chemical components and astringent-purgative capacities of different Rhei Radix et Rhizoma slices
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HEA, MR B NE S st B i, b4k, Lv
STV FURR K 5 T BRI R BRI, 2R3
AR RIS R . 2 KR RS 5
ik S rEE I VIP. P YA E 3 &K
PR B iES) 77 .
332 HWBEMBEREBITIRE 5-HT dnrgtsa
MIgHRE BOIEN T B I TE W S8 WRUSCR P ik
ST, Yo SEOS TR IR RO LA &R R AE
T % B1/B2 REMHIKE LS B 5-HT & i
BRI 1 ik, WML 5-HT LGS IETS
N 5 4 A AE (diarrheal irritable bowel syndrome,
IBS-D). #Eikis, A= BRI A BERRIES K
RUMIEH VIP. Bk, Bsh&EAM P WK,
AR EK, HRORE A FRIC IS B W = AT
mEAE K EACE T T AR jeAh, Tk K
PA R BN 45 i 2 23 1B 3l 3 R W 2 T s A
5255, URERFIK T4 VIP K, R Fiyn]
1 I A B Wis sh e IS REAR B0 FRAE 2R S50
it ig AERTE . BAOREAEEWES: 7 d, RIMAELZ
HORAR SR ARN B shEw . B BRI AR WL
AR, T VIP KR ER N, RIMEEmEN,
M R 3 B A XU T ER S % &8R4 B W
TEVH A0 il A ) BB B K
3.4 iAIE AQPs Rik

AQPs &K ZRKIETHENESEEH,

AR REVE A T BN M N K 23 R0 At R L T I s
fr, TR A Fe e RAS TR A PR A AT RS
2 551l S SR FEUOL, H A 2R B 13
AQP W AU HLARRAE Fe MR £ oo 3 28010 (1)
2 AQPs (AQP1. 2. 4~6. 8), LUK KT
BARBEMEEEE, (2) KHMBEEN (AQP3.
7+ 94 10D, WEERK T 25, X HAh /N1 5
FFEEAIEEN; (3) JE48 AQPs (AQPI1. 12),
TEZE ) FgH B o Ao B B A R 7 . AQPs fE45 17l
MEBK R EBEEH, £BHBEEBEENTT
Ji 18 X AR T2 i ) B R IE %, 4 AQPs 1
i H 23 b e RIE R, RS kAR IS
BERRANG VS W E A O, Hh AQP3 51{#
Fib i AR DR U2,

3.4.1 ¥ AQPs RIAVRIT L Lin SR
R PR A B 3 S fe BT R AL 25 i AL S 4G, T e
LI A SE SV . Western blotting 43 #T A1 6 %
FICM 2 VPl AQPs [IFRIERIEN, /R T AQP3
Al AQPS &‘E Eif f AQP1. 7. 9~11 KN, I
H R RARBR S 45 B an v LA SOK 43 o5
Jo5 AR I I IR T A R (AR B, RIS T
KE ARBTG5 7] 2% N AL+ AQP3 &
F & mRNA £k, $EmIESKE, EEmERe
B2 Zhang TSR R TEE U FIEHH A
XPEUR T i 5 RSN R T 45 2 )5, 45
i AQP3. 7 FKIAMRMK, AQPI FKik ETF, JFHAEH
AN 7d N, Z A RS,
206} 45 I (P 3 A « Wkt 2SO 7 R B ig A2k
K FNRT FH B A A SEE K RROESE 7 d, 45
ML AQP2 SEEEMIL, FEUKMEI IR
b AR BN R B EKE A, #E GE
EIRE. KEREERFEE A RIGHERRY,
Kon ZEU7R BZAR M vl s 45 i B e 4 i, JFim
L% S EALEE-2 (cyclooxygenase-2, COX-2) F#
L2 PGE, 73Wh; PGEx /E A5 73R F1EH T4
TR b R A0 A RIS AQP3 IR, #lI K Wiz
T8 [ RS, NI 5 H R TE1EH .

3.4.2 ¥ AQPs RIXVRITHEYE  Camilleri 781K
F Western blotting #&ll IBS-D 3 B g L ARSI %b
TGRS AQPs [3RIE, K I IBS-D 3 HinZ i
M AQP7. 8 H A mRNA FiAH N A AQP3
A mRNA FIE K. Liu 2000 70 & IR 35 8%
R AMIREY) 125~500 mg/kg DA ARSIk B2 14
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ik MgSO4 F5 RIS AN RS A NG
[l HT-29 40l AQP2. 3 & A mRNA Kik
K, ZALHI AT RE S #0250 A (protein kinase
A, PKA) /p-FRBEIR BB e R4 & R B S Sl i
K. 5-FARBEELE (5-fluorouracil, 5-FU) ALI7 5%
IR0 i 26 R S 5 FE I AE, Kamar S50 H K 3
IKFEH) T 5-FU 55 (4 [0 iz A BVS K BB,
KIL AQP4 FELE g A IAI N, B2 FEAK RUETE
ER
3.5 PETREBERRERT

RAE RN G 7 F GEAE ) 290 AR N AR
505 BA SRR, s BRI R R s i B
Tk T ik A ) — RGBT A AR PR ONE, HE R I A
JRE A TR S K e R A i B
MR o I8 B SORE I R ARl I B B B T HRIE 3
UM 73 WA AR R BURE BUE A, R TE %
At R B A HC BORE AL 1 SR e in -+ B0E R T B ik
L2 AR
3.5.0 U SRR PR TR T A E I A i A VR T A
Fb KT AT IO Toll #5244 4(Toll-like receptor
4, TLR4) /#%AF-B (nuclear factor-kB, NF-«kB)
BT T 4080 17 (Thelpercell 17, Th17) /
VAT T 4000 (regulatory Tcell, Treg) “Ff7, {Eidt
RIEHF IL-6 v TR, IL-17. MREHRIEHE -
(tumor necrosis factor-o, TNF-o) HIRE, ZALH] S
JEAE S AR S8 SCFA /KT 5%, M2 gl
J S e Th RE T 15 3 AOAE R 1 R TBAT 5K, X AT REZ
I R S SR I 5| R RS 1) = 2 R R 2 —167),
IL-22 Pt Lers™ b B 40 i AR /48 5 4 4 R0
BEBEDIRE, Gao SFBAYNERLRE T IL-17A 5 IL-
23 FH TH RS SORE S MR R, TR SR B )
BN AR R H T IL-17A, 1L-23 RIE K FiARY
YRR T IL-22 Rk, EGRETHT, S RAEAHR
PEAERD
3.5.2 R SO R TR M B8 G S TR T IR
75 PRiiE, RILRRMBE TEEIRIT IBS-D 1
TETEVEPERC 7y, AT B#{K IBS-D KRB M35 A& 1
HAH IL-6. TNF-o 1 IL-1p HIKF, /D45 %
PEAR IR, LT §E-5 #0#] TLR4/NF-«<B/NOD
FEZ AR FAE A 25380 X B H 3 (NOD-like receptor
thermal protein domain associated protein 3, NLRP3)
T PR AT SR3OS ) BRAR R R
B, AR BAOKIE SR 2 UK TNF-ay IL-1B+ IL-2+

IL-6 AT IL-10 3RiE, feitt e R e )1 S AL DR,
HAREABCRIL T AL #e4h, Lin ZEEURIE
F1 R A2 T v e i /D 4H M K7 (4l TNF-a, IL-1 A
IL-6) {11774 B il #f] TNF-o/NF-«B/JLER 8 (12
I FEANEZD NLRP3 JOE/MA O RIS SE o
HEE B2 4K (mannose receptor, MR) T /5 E 40
Ml g & N FFAER, Lin SRR TE 2 i
] MR Ff NI Thi #8658 SO AT g2 HeiRe i
FAE AT B o
3.6 PEEETREE

B TE R RS Y A S TR B R
X YERFITE AR T K igiE . TS s K
MLfE S T R REE, HI)FeRE il 27
W WK EGZ BN TR, BT EUE M BRI 55 i 1E
B LR TOK BT, B s TE
(epithelial sodium channel, ENaC )i it = ) I Na*
TERGBIERLEE, B Wl A A e kg, b
FEAE B K BB, P A Ak 5 L T R T
(cystic fibrosis transmembrane conductance regulator,
CFTR) /% CI b2k, FEBE Na MK 7450
He, S0 R DL TS RS R, s IE
TR 4% Naty CIy K IS I 18 5 70 M-I
WezhaS P, AEFrailn b s A m A s A 2 i K
BB ERRAS, S A A S S P A
AT IE S &), PRI AN AR T A S
HEHE T RE o
3.6.1 VIR AT KT R AR R
EUY) o EOE P IR i 1 /PK A JE %, MM 1 CFTR
ik, MEAALHEE 3 (sodium-hydrogen
exchanger 3, NHE3) Al ENaC ®i&, FEmiEN
ClI'v HCOs Ml Na*/ZK-FTtmy, Ml A E g @k
A, I K I JEEAMIU 17 45 gy Jes Y s 7). 2R R
SEROT TR B KB AT /N B 45 Nat, KP-ATP
B, SBUREA KR TS, dag@E e e
TR, TR AL KA
3.6.2 MR TEIERTRIE  CFTR 2Bk
TR b R AR 12 ) TV E E , Chen S5 1891k
B ()-RILER3-0-K B TR & B
Pl 1R 31 AR e 240 A 2 A K R 45 o 28 I o DA R A
SCHEATAT M 7 S CFTR CLl@IE TS s 75/ R
i AR e, JENSG T (D)-RILKRR-3-0-K &
TR 10 ng 55 /B BLEE R Bk, WIRE
R ER R T . AL A 1.
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Fig. 1 Mechanism of Rhei Radix et Rhizoma in treating constipation and diarrhea based on its bidirectional astringency and

purgation regulatory effects
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PREFIE IR TR, SR IER R T RE AR T
BNIEEZYE. RN, FEARSKPRERT ¢
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