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Research progress on material basis and mechanism of action of A#ractylodis
Macrocephalae Rhizoma-Paeoniae Radix Alba herb pair
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Abstract: Baizhu (Atractylodis Macrocephalae Rhizoma)-Baishao (Paeoniae Radix Alba) is commonly used clinical drug pairs. After
the two drugs are combined, they work together and are good at harmonizing the liver and spleen. The efficacy of prescriptions with
Atractylodis Macrocephalae Rhizoma-Paeoniae Radix Alba as the core or component varies in different prescription compatibility
situations. Atractylodis Macrocephalae Rhizoma-Paeoniae Radix Alba are rich in a variety of chemical components. Due to different
processing methods, drug ratios, detection conditions and other factors, the content of its main components, such as atractylenolide,
paconiflorin, and paeoniflorin, also changes after compatibility and processing. The mechanism of Atractylodis Macrocephalae
Rhizoma-Paeoniae Radix Alba in treating diseases focuses on gastrointestinal function regulation, anti-inflammation, immune
regulation and neuroprotection. This study systematically discusses Atractylodis Macrocephalae Rhizoma-Paeoniae Radix Alba pair
from the aspects of compound compatibility, material basis and mechanism of action through the retrieval and collation of relevant
literature, in order to provide ideas and scientific basis for the in-depth research and development and application of this drug pair.
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SR KFIBH 2 g 757 . R B 24 AR (A
M2, WANP ALK, TR A AR, A
ST CARIME, SRR & B LA RIS, =~
FIF G2 LS, VU, 20 TR Pk,
R AG, HEAT T 2 9 B R pr 0o, 2
R EREIE, AR, s, BEA
RE, ARAKI, MR E . AARMBBER, A7)
FME DR AKIEHEL, AR, Ba 770 b oA
251, WIZKIRAF DAERR, 3658 TR BRI K Thak.
24 HUFAZEL

MFATAEE A (SEERK), X447
P, ARSI MR R OR & NSRS
MR, EIRFERAIEIE. THHANZT
MBS LS AR FIFTZE, N5, 4B EA]
AMILE MR ARSI, REFME, BiE
FEEIEAZE, FHMMES .. AR-AA M, H
ATRIF BRI, ARSI, HZE5R
JFFE R, RS Th R 457 oA, AP imes R,
PR A, AR, AUMEY, HOEA R,
2.5 HIEH

HEHHEE (KPEREARTY, X4A1EE
P, ONATAR IR IR SIE 2 g7 57, £V AT AR 5
MREAE. 759 AAT S ML LU, A AR L
A, AR, FAhiEA. AR, Hbam
Ko HIFR 5 AAGFRIN, IR H AT B A AR fE R,
SE. WEATRTERAT . 2O AR AT A ARG, R
295, MRS, UMM, AFEER G222,
3 ERS

FAR- AT A E T H T LO/MS BEF
FAR . H T2 B = S0 i/ w55 R /AT
58] %4 (HPLC/ESI-TOF-MS) 231, A Huis i A 2,
DB BE AT B (UFLC-IT-TOF/MS) 24, #
o RO 1 - DY B AT - K AT I )3T 1% (UHPLC-Q-
TOF-MS) &4 A&, H:rf UHPLC-Q-TOF-MS #t Hy
W, HArSEnATE . PRE. HERGHLI E R
3.1 EMSH

WREE, ARSH 79 Fy, FEANEK
WA B K 2 P27, R R R
BT O 2 R AR, o ¥ AR T A
(1] 36.60%; FHAK A B-FEIHEE, o545 A I e i 5 70 4L
17 15.83%0281; P I 28 35 LAl A3 A2 s 2 2R ol TR
P I~ 2 PR BEAFERTRAAE (21.86%)
FFWE (12.28%) HIEHE (34.19%). - FLHHERE

R (28.79%) ZF129301, FATHA 140 Fiib 2 m 7,
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(ERER ) SN Y TEANE 7 A5 TN S )| SN N
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OB R EREER, R E SO 54.48%010;
RS HFR E B S AL TR ANET, BASE
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(A G DAL o 08390, A iR A5 31 7840 1) L 5
MATHAE. B AR AR R H] & k2
B L 2 SR HAE AR R T~1I1 ATZ5HFIATZG A
a7 TEO-S), WA TR ER-E AT #4704,
Gao SFHOIN FIAR- AT REE O T e i, S5k
R, ZoXtrREb T 25 M EY, UE R E
e eSS, KRR ERIK, HHAaR-gaj3t
BV RE 23 4038 AT AN L ARVE R P AL 22 100
32 EENH
BABR 2 (140 2 Ay o S AR 250 AL S R AR
O . Wu SRR S G ik (HPLC) XA
AR-FIAT 3 12 ) 10 FiG R8T B =, K
DR EAT 254 AT NERE . ARMER T SR EE
Fhim, EAARNEE DL RS, RIHAR-
HATFEIRIR VR IT BRI T Bk 24 o RAKAES),
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(17 9 i B B BEAT A0 AT, RIS AT 2
AT NEETE . AR ANEE TP E &6 BT TR,
MmAARNEE . AARNE I K& ES .
Gao %5 %1 | Q-Exactive HPT Q-Orbitrap LC-
MS/MS M EAR. EAT. BAR-EA7 111 it Ar
3N, G RRBME AT . AN B R AR
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JaFEAK, ERAEE I~ fERCE FH . M=
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AR-EATECAT S MR G A OGS BB B A RN
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PR 255 R AR .
4 HIE{EA
4.1 P BTG
411 1B JRIER S EERGAE (ritable bowel
syndrome with predominant diarrhea, IBS-D) f&—Ff
B s, RO AR L R BRI,
FLR B P sk Bk 45 & BEE 5> BE S ] IBS KR
R 500 . S UE IR EE D)3, GRBKHRISIFT 2= K
O AR- B AT IZB AT R AL, X K B
e HEE D RE . IERIURYE L A7 2T T
WESE TR EIT RN, HiT ER S KR T &
Wiy WS, AhE. SR OCEMmIL, FE R
FERAH A Ccalcitonin gene related peptide, CGRP )
2N FE K] fos (cellular oncogene fos, c-fos) &
FIEA K, F W HAE NS S -l B LA
RIS, PNPEPEEOIR FH IS IR R0 45 & BEEE oy Bk B
il IBS-D A, ZEAR-HAGA)E, G 570
f (5-hydroxytryptamine, S5-HT), Il %14 7 ik
( vasoactive intestinal peptide, VIP). 4 #)l &
(somatostatin, SS) ¥ ERIE T, FFIKHIEL HUE
FNEEHE) . BeEETRILEAR-AA 6 EE N
IS B R AR ST I IBS-D K FRAR I 25 7 2H 41K
JBIEFE A 3 (aquaporin, AQP3) FRiIAT KIERITE
F o RBEBREELOR A 1t TR 4 + e R+ I 2k
TRV AR IBS R, R A R- AT RE
W 5-HT. SS 7K~F, EiHIMLH H =) (motilin, MTL)
RKIBERBEBITIER BB R Culcerative
colitis, UC) & —FHEMELE G 20E, IRIREIANE
J MRV MRAE. ML, BT, AR
il it E Y i EAEIR T UC RAE RS /R L
FIAR G T Al ad 75 H . Janus B8 2 (janus
kinase 2, JAK2) /{5 5 7% 3 57 s 0SB 7 3 (signal
transducer and activator of transcription 3, STAT3) i
PEIEST UCLO0-611, (AT G U Ja e 0 i) 22 3R R 15 A

B % (mitogen-activated protein kinase, MAPK)
FI#Z A F-xB (nuclear factor-kB, NF-xB) JH#. &
PRSP R 5e B TS T sl A P A AR 4
77 EIT UC M ibyEezod,  pehbh, x| S0 i
A A SIZBSAIE S R DA R TR0 e - 26 B e (R e e
# M 1 (sodium-glucose linked transporter 1, SGLT1) /
/A AL A4 3 (Na*/H" exchanger 3, NHE3) 1@ (iR
TS .

12 W 4 29 B 22 5 AT AL A5 SR R AR UE SE T
HAR-EATIEEEH . T 3SR B AR -5 A7
TEPERCRYT IBS VRIS AL, B 20k HE 1 Ak
7320 A, VEFHEELS 73 A, SCAREEAT 61 A, AESE T
HAR-BATRE IBS KITER R Z Br 2488, 218
PAER R G R o SRV 7= ST 1 ] 28 24 B 2 T S
Bk, $Edtime 157 EA-BEARPE 63 Mg
LS5 IBS VYT . FHE 40 S5 O08I5E T 2% 24 7 2
TR SEIR ISR, KILEAR-EATHIRIET 5 0E . ~524
T B G S L 23 S5 M i 4 e T I G S R
1 2 72 Wy - 0 SR D A 28 P ) 2 4K Cadvanced
glycation end products-recept or for advanced
glycosylation end products, AGE-RAGE). Bt
Wi 3-J4#E (phosphatidylinositol 3-kinase, PI3K) /i&
H# B (protein kinase B, Akt) %555 1@ H
BRIAIEEAE FH T UC AHSRSZAREE 11, A EAR-E AT
UC MRITIE R L 74K .

Gt o iTE N AAR-AATRYT 1BS /4 TR
HHEEMENZSHE T W, BT I SR A e
L FEHEVPEAY - Bai L@ IS Meta 2T FHREE 7 514
M7 (trial sequential analysis, TSA) K36 ARA X IBS
DR 224, IESE 7 ORAT A e IBS B (L
H 2 IBS-D &) WML, 4 EHL
IBS-D 24107 R (LB I 4KHE -

412 JB{F BAR-gAj A E R oaeia T
VIRe AT RS . EXT{HF (functional constipation, FC)
BERURBRE B BR-BA5f5, Li 00K FC KRR E
RHESRAE I ] SE0E S K AN et 2 0 5
Mg, 25 P )i (substance P, SP). VIP. 5-
HT M3RE K R38N, 16S rRNA JEEIFHAR
WERH EIR-EIAT R T AR 450, 19 O R
R E I R R 4518 . Meng F5U71R
FH 48 24 1S R0 1 R i 5, RBTER-E 7]
EDYREVEERMG T ik R k458 EEEH . A,
XA T REME (AR R AT 25 24 S50 5 R B, KR
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I35 A 2H 23 b BB R IR B (cyclic adenosine
monophosphate, cAMP). £ [ A (protein kinase
A, PKA) R EHMRMLES (adenylyl cyclase, AC)
RISPENC, UESE T ARATRHMER AR ERH, Hrp
AQP1. AQP3 Fl AQPS /KT R HER ARAT @ E
BLI AT e 5 115 i /K 3 R E R IE A K

EIAR BT HR G R RO L mT a7 (k.
BRI, BAR. BATKEY), BARNEE L AR
WHEE I ATE R ZH 2L AL E AR (slow transit
constipation, STC) FNWIEH A REFHVEITIER .
HAR EATKEEYD 7l i 5 IR AR e i T
W AQP4. VIP ZKP-SEHLE BRI AR NS 1
CINYSEE=917b ok i h I 1] 75 =N E R = 2 A DR /W
AR B BT S0 R R RMEIR U R R IO )
TR —E A E M (nitric oxide synthase, NOS).
SS. VIP Al 5-HT 73R STC, FFHATI k&
HI%MEE C (protein kinase C, PKC). PI3K. T-4iffl
[A-F (stem cell factor, SCF) FIFESZ IR & I Kit

(tyrosine-protein kinase kit, c-kit) {155 @K1,
HAZ FEREE LS MTL. VIP /K, HEhngiisdd
ZIBE A 2 (mucin 2, MUC2). HIBUNIE -1
(zonula occludens-1, ZO-1) FRiEKFRAGEFFR,
X TR HSFBE T B AL, HAJ R HE (total
glucosides of pacony, TGP) VA& i3 AH K+ K
Wnt/B-catenin {5 5 iH % AIEA, KIEMEHEENGIT
E E/‘][77—78]0

HAR-EATBERE (EYE, X RR@EE, K3 A i
TAEH, BERIIRIT AN 0 R R, KR i
15, XOARYT ARG ) i i Ok i 2 A
Fho DAEIAR . BEAT ARG B T7 7 Q09 ¥5 2277 X K
TEEUN RIBE A L H 0 i B EC RN i A )
Re LA — e M B iz sh e, X & 725
TR/ B AR L AT it BN R/ B HEdE T
Redl i F — e it B s shEHU, HAGH &

(2.93 g/kg) WIEERCERIA R, mifl&E (5.85 g/kg)
o A5 A8 205 SR B S 1801
42 %

FIAR-BAT BRARRIEN, AR, &5
LW T RAW264.7 ELGEAI AT 2 80 SRR o,
HAR-EART 252 H (OPAE) Jlit 1] MAPK Al
NF-xB 15 SI8%, ©FFEACRIEA RN TUKT, H
FE—E A MR SE R F-a (tumor necrosis factor-
o, TNF-0). H4IIN2-6 (interleukin-6, 1L-6) J

A% A0 a1k 22 (-1 (monocyte chemotactic protein-
1, MCP-1). #E—BHI5ERY], OPAE W] &7 &
KRR 2 A — S A A & (inducible nitric oxide
synthase, INOS) R HE FA3RIE, AT S AE LK
REBU, FHARAEE 1. AT &ATE ABE AR
— 5% IL-6 Al TNF-a (1A 0, oo FoR Py i
[ @ ] NF-«B. 40 f 45 5 81 B 12

(extracellular signal-regulated kinase 1/2, ERK1/2)
1 p38 MAPK 15 518 Bk B HT 2 19 H 82, IR
i T A70 AL 3 5 # 5 NF-«B Al MAPK {5
FIEEAH G —EAE . FIFIREE Ex (prostaglandin
E», PGE»). TNF-a I IL-6 FIBEI), RS 4K
DA NBEEZE, HEZE. B2, PSR sesi
—AMNWE M PGE, RKIA. N IL-18+ IL-6 F1 TNF-o
1) mRNA KT $i] NF-xB %% 563G A 5 48
MAPK HIBERRA L BIHT R H B8, SRR,
FIAR AATRBEEA &P IER, ¥6e N IL-
6+ TNF-o £ IL-1B {5k, HALH| 5 NF«B A
Ky HREEEPWRIPTRAE LT KB RTESS, 5
AR-EATAH R B0 RANR T BV2 AR IE SR
ER: ARWER I. ARWER L. HARZE. BARE.
AJETHE R R A AR A KRR TR R IR L IS
NF-kB H1 MAPK Tl 14 1) s i 186881,

RN SEISTMIESE AR, A RAIRIEN. 1
PR IREN (dextran sulfate sodium, DSS) %S
/N UC B, BRI R G AREE . BA)
IKEEEY) (PRADG) fig A 4 Rl 19 K7 AT
UC ERGITVEFE-0, R ZHEA FAT S Al
AT Toll #E524K 4 (Toll-like receptor 4, TLR4) /#&
FE 43 46 A 7 88 (myeloid differentiation primary
response gene 88, MyDS88) /NF-kB {5 ‘5 il I vif 14,
Wb SO T AP R AR B fE IO, Amin 255708
AN A SRR I E R B LS U AT E L Aky
NF-«B #Ii]#& 4 o (inhibitor of NF-kB o, IkBa) /NF-
KB B R IETIRAEH . Wang ZEO3RIESE T HA 2B
LA HLH] B NF-«B 15 5 0 B S2 B
43 SRFTER

AR K2l a8 390 73 A 4 T 40 Ccluster
of differentiation 4 T cells, CD4 T) 4iffif#RIAP4,
HGE BRI R PR E A (immunoglobulin
A, IgA). 1ML 1gG &8, MEfEE. MR, T
VA4 TLR4 FROS TR AR S T
REmS B BIYE T 400 17 (Thelpercell, Th17) /i
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TYE T 410 (regulatory T cell, Treg) Zf 2, H
W R HLH] S H0] Noteh 15 5 BIIEA KLY
RZHE. HATZHEIEL I CD4YA CD8* T 41
HE 23 EEpT R 708, Horh R ZWEAE v BEAR 1Y
T E Ry, LR LIS 1gG & &0 8
it IL-2/STATS @423 T+ Treg 20 L (i Fr 1001, 3 it
TLR4/MyD88/NF-kB 15 5 1& Tk 3 5 G & Th g0,
FATTZ T B S R R IR TT . AATKIEY
AR BE R [ (tight junction protein, TJ) 3%
&, A0 IL-23/1L-17 B, 75 R IGTT UCE),
HBERRIIRE N IE IgE. 175 1gG1 5 1gG2a
IECAE & IL-4 5 v TR A LLAE, 4% Th2/Thl 4
PV RIGYT RN B R AT RVH A A X
YRR, HAUHI 3 ZR 406 Th 4affg A=, #d) B
Y oA SETE . YT T RS 4E A S 4 B S
A B kLA T BRI S . WA R R T4
IL-2, IL-6. TNF-o % [f)7K-102103]
4.4 HWERIFIER

HAR. AAJERESE T, Rtz Ry
THAAEEEM. AN MR, AROE
FEH) . MAARNEE. EARNEE . AARNRS L
FARZ S RIEME R ER . BR QBRI
TP 2R A M B PR O R IR B1 (liver
kinase B1, LKB1) /B R iE 1k B S (adenosine
monophosphate-activated protein kinase, AMPK) /%%
XK ¥ EB (transcription factor EB, TFEB) 1% i/
T W B R UE A FE AT AR B2 2 Camyloid precursor
protein, APP) 11051, s it S AW g (R BG TE V0 &
4K v (peroxisome proliferator-activated receptor vy,

PPARY) {5518, it/ MR B IEMm T E

LKBI/AMPK/TFEB

{2

FhzRan i j {47 #fi#5— Bel-2/Bax/Caspase-3

{yehge

|CAMP/PKA/CREB
TLR4/MyDS88/NF-kB

i1 gl

0 ®

B4 T4

EENEEY S %) B

M (B-amyloid protein, AR) LI FEARI0); XL
HARNEEAT 5 CBEAHERRS (acetylcholinesterase,
AChE) S5&F#C AChE i&1E, T HBEER & il iis-
3B (glycogen synthase kinase-3B, GSK-3f) ik
I p-Akt FEH . RfilEE 1 (synapsin 1D Al PKC
[RZRIK RIB YT 3 E A R B2 B g 1071090,
APIEE 1@ PIBK/Akt 8B4 70 HT22 4H
FaFR 000 FOR A BE T @ i ) 2 R A2
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Fig. 1 Main mechanisms of action of Atractylodis Macrocephalae Rhizoma-Paeoniae Radix Alba pair and their effective components
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