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A Review of Classical Formula Liuwei Dihuangwan and Quality Marker Prediction

MA Mengmeng'?, GUAN Xutao'", SUN Shiling"
(1. The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450046, China;
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[Abstract] The formula, Liuwei Dihuangwan (LWDH), first recorded in Key to Therapeutics of Children's Diseases ( Xiao
Er Yao Zheng Zhi Jue) , is composed of six herbal medicines: Rehmanniae Radix Praeparata, Corni Fructus, Dioscoreae Rhizoma,
Alismatis Rhizoma, Moutan Cortex, and Poria. It is one of the classic formulas for nourishing yin and tonifying the kidney. It has
been included in the 2020 edition of the Pharmacopoeia of the People's Republic of China. The manufacturing process employs
strictly selected high-quality medicinal materials and is optimized using modern pharmaceutical technologies, thereby effectively
preserving the active constituents of the formula. The formula mainly contain organic acids, terpenoids, flavonoids, glycosides,
and other compounds. Modern studies have demonstrated that LWDH possess a variety of pharmacological activities, including
renal protection, antioxidant, antitumor, immunomodulatory, and lipid metabolism-regulating effects, and are widely used in the
treatment of renal diseases, metabolic diseases, gynecological diseases, orthopedic diseases, neoplastic diseases, and pediatric
diseases. This review summarizes the research progress on LWDH with respect to chemical constituents, pharmacological effects,
and modern clinical applications. Furthermore, based on the concept of quality markers (Q-Markers) , the potential Q-Markers of
LWDH were predicted. Rehmannioside D, verbascoside, alisol B 23-acetate, alisol C 23-acetate, paeonol, pachymic acid,
allantoin, loganin, and morroniside were identified as potential Q-Markers of the formula, providing a scientific basis for
subsequent studies on this compound prescription and its quality control.

[Keywords] Liuwei Dihuangwan; quality markers; research progress; rehmannioside D ; verbascoside

[Kk#mABAH] 2025-04-26

[(EE£TH] WEARHEASCEE T H (252102310481) 5 i mg 4 #5545 24 4% 5 S BHIF I H (24A360006) ;10 5 44 A< B 2 1 75 4R 8 T
#OHI H (2023GGJIS083)

[E—1EE] D, A1, WF b e BE 454 B 16 %M R 240 L E-mail : 1592141245@qq. com

EEMESE] I ER W, AT BRI, D P B2 454 B ia I PLARE . 1 988 55 3 PR bR %2975 , E-mail: sunshiling@sina. com;
TRV TR W3 AT B O, M S DA R A G B B BF 5T B B 2 B A 0 b R I SRR B R B E O
Email:63856333@qq. com

- 317 -



H325H 15
20264 8 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 15
Aug. ,2026

25 WA 05 7S W M # L (LWDH) , JB 4% “ Mg AL, |t
KT FH W CONLEUE -5 T %), e #
LWDH Z Hl TiRIF B R T KIFAE MR R H oG
EANTTRGN A= ME VAN W a = BIRE i = f B N T | S ) A P A
TR B EAE > . B BB O ZEBE 02 R A
FHEE ARZ 6 W25 AR, 5 vh A 24 280t 32 03 5 26, M 25Ok L
T 5 LA B0 AN Il 2 e Ab i, B o 2y B R A,
SR IERN RN RS E R B R AT R, BB B B
G SRR S 5 A P B A P PR A8 I IS ) o] 2 1L 2 8 22 U TR 5 TR
M K BB L0 25 LL R B R R 2 o A #
HNTT AT R FE M2 . ANEIR R, A =0 B o
T RBL T LWDH MK 2 3, RUHI IO Ay e (i A8 . 1B N
VB SRR 1 1 O, B R IE B ARG B R
P JE SRR AR A 2 R BRI AOH R AT R
RGBT 2 O SRRl R e i g
T 2 W aE A AR I L AR A SR
RN B R AR BT R 2K BORE T R R &L
B SE PRI 3BT e Ak

H mii B % LWDH 9 BF 53 32 B4 rp e 48 FE AL ) B G IR
SO |, X T LWDH &2 7 (446 2 B 4 B 25 554 J5 F 55 A
Xof 5 /b ELE R A5 H, R LW DH 1Y I 55 BF 9% 7 ok 48 b o —
% B 4 v s ) R . R, R ORI 4R o LWDH Y 5T
HE e A7 S B B T B T BT & AR K ) (Q-Marker) ¢ T
" Q-Marker i 47 WU 43 M, LAY B i — 45 5% 3% LWDH
V14 J5F0 i 92 A o o, A i 5 M S T 9 AR AL R 2 AR B
1 ZEmRS
1.1 BBR 2502 i Ay
L1 ey B ERRRCE B2 27, R T
J 0 B 5 R DR I L AR LR AR Ty ) i
B, S L A LIRS R AT 2 R BT Y
LR AW . 2o MHI N TG , 2L 3 T A 24 1k e Thik & 1 i
AR PR JEUAR B T BT LTI 1 A FE G AR O 5 BB SRR
K AR, BT R S5 A 38 b 5 26 S ~F A o0 6 465 R
AL A PERE b D AR SRS AR B Bk
B CEREAEE TR ORI 5 Tk A 11 B B R ol Ly
B FTIX B, S 62 P4 T 9 B 90 Bl & i LAY
A5 LT A b B P TR FLIR 2R AR S BT L R B 7
Ry LR R N BRSSO . B A OR 2R
F Bt A T AT 4 B Atk IEAF B YRR 27, 40 - A A
BEFE ] K (paulownin) 2-#EFR % 23 MES W) .

112 INZRS INZEV AR R DR, A SR R
W AR T 2 ) b, it 8 I 20 E 30 F AR JE
MR BRI, A=l HEEEN A NI £
WSS LIRS RIS E 2 SO 45 o MR EE G 2E 22k
2 L ZE B R S MY H S R SR B A T 2
T o5l 37 R 25 T TR T - DO A R - AT I e
JFi 1% 75 (UPLC-Q-TOF-MS/MS ) M 1L 2 B8 rp 43 #7453 51 93 -1k
sy P AR 19 IR BER S 16 MA LIRSS (154 B
B2 8 AR S 8 A = 2 5 IR RIS A E RS
- 318 -

2AEHER R 16 N HAM S . AR R A ) ik d & Bk
KRG W) 38 155 F W 457 5 (GNPS) 431, B L 2 B K Rl
Wb Ay B 117 AR A Fer S 3 1 I LD B R
TB B B A AN 9 AN VB AL G W) (4 A 2 A B 2 R 7 A
WA Rk mE 25) 2

113 hzh R ERENREHMZ—, R ER”
CEBUCEE, BRI MRS SR B
JEEE RSy o TR X 1L 24 k2R B AT AR T 1 2 22 B2
PR e R U e N 1 RORIESE S ST e
WA 1L 25 Z A5 2 0 10.6%, H 4k i 41 il . % P450(CYP)
W % TP HG CYPL . .CYP2 HI CYP3 7 N i 3 Fh 2 B2 ),
Forb CYP3 & A7 305 W R AA b e FLBE I AR L A LA
7 B S S Rl BORE AR Y X Ll 2 o At 28 B o W 5T
SUN %521 FH w5 R0 A 0305 - 28 RO B HER , I & i &
FIR LR E 3,4- TR B -S-HU AU BE BB B AL R A
W 22 U AL A AR P B 11 R R R AN 12 B =W o B
HEARAE , S8 1 AN T 7= it L 24 o R 2 R = 2 i Ay 1
EHER.

114 3V ORFEA O3S, Rk Tk HiE
LWDH FEZARIYE E M 2 B 55 0 B2 22 0 A A5
28 TS R A AL A R R AR L I JLAR RS
F BN E T TS AR T2 B X R T A2 40 B S AR A
Do PR DOE BUEE  K B ROK B L 3 T UPLC-Q-TOF-
MS/MS 43 1745 5] 20 4> 143, b 46 23- 2 BEEVS B2 B RS
FEA TSI C FTSFE B 16-S A0 VS FE A %5 54 J5R 4%
B 15 A M AR =0 o B AR A0SR ORAR €83 — T
Z PRI RS R v = 2o A i B R R 2,4-4
PR TS I A EVSBE A TS I B L 23- L BE V5 % B £ AR
LR A TS IR R AR

LS BEPR R Ak Ph e e i A A 355 20 ) 4 4 hy v 2
HALZE WA A B AT 228 R R IE P 2 AE . H
F A NP . B KT UPLC-Q-TOF-
MS/MS 43 BT L FF B op Ak 2 i 4, 45 5 0 DU 1 £ 1 19t A 45
MR TR R AT 254 AT 25 AL A W ET UL PR Y
MBS AR AR AR H T OO €3 0k X R
VR B AR GE T 10 A W A A AT 2T T O T AN AR AT
YRR IRy o BRI 5 R FH R ORI B 2 4 (0 R 4
J5 v L PR B 0 TE T AE OGR4 445 3 16 A ik S B
2,5- T AW AH LK O | JLAE 2 | acetoisovanillone | 7
FH 122 -3~ D~ T A 6 A A 55 B 4

1.1.6  RE BACCP AR R L0 [ 25 8 ) 30 38 RS o,
BB KB W, T 0L, %50 2B A2
Iy ALAG S ZE R S IS R R R 2
o B HE AR E A AL AR e RR A
it A AL AR S S0 Z R R (R DY, BRILZ AN S
BEM KA RAR SRR kPR
UPLC-Q-TOF-MS/MS #£ k% /K $& 4 o He 43 BT 1 160-F5 5642
BR 25a-F 3+ 500  H 5 SR C 39 =i b
Yo AW EE IR E AT =i 2 S Yot by S B RE



H325H 15
20264 8 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 15
Aug. ,2026

BE LA A R R 12453202 pgrgt HEE R C N
99.6~123.3 pg-g' L AR LM N 102.3~215.0 pg-g' MR %
BN 11.0~702 pg-g'*,

£ I, 56T LWDH Bk 25 4k 2% jli oy 9 B 9T, 224
SRR S T8 % W b B SR 2 A S
AT 2R ML T B O o (n 4t A=
FA) J 4 B T F A AT AR R A, LA 26 B0 M i O ik
(2 st 855 () JUZ% JUIA ) ot b 25 10 1 A A A i R 5 4 fit
Br 2 RGHTFE -
1.2 Zhe¥ sy LWDH k2 8z sk 2542 24 B
B 25 BRAC R & e K AIE S 4 oF , LWDH & 5 b B 38 S L 2
B, 2 R TR R, R ST
UPLC-Q-TOF-MS/MS A LWDH {1 6 > A [l #% 14 £ B 3 457 v
Sy GE Y 44 k2R Ay o 1S A SR R S 04 =
2 L6 A BRI 2 1S AN HEER A LR T TR A A A
b2 Ak 2% 0 Gy o A Tk i T S 20 AL 5 B HF D s B
CL BT D ER AT 4 5 =il IS A A 45 23- L B PR TE B B L fig
HR ARTE RS ; BT 2 U AL A SR AT 25 W T AT 24
TR AR A R L T A RS- T R
T MR 24, EFEF4 SR ] UPLC-Q-TOF-MS/MS [f] fif
A E 7 b T R RS, A ST AT (-) - T
fig JZWR BT AR R R S-FR e
2 HIEEHR
2.1 fRAVENE LWDH iz FHBAR il 70 3 AR A i b 2 L)
R ORASRE U I 2 B A 5, ) P A A3 ) 4 4R 2T A
AL . LWDH i i 30 i) 4 A A= 4 I - (TG F-0) /% 5 s A
F-«kB(NF-«B)/22 24 J5 3% 16 2 1 8 (MAPK) 15 5 38 [ 45 3%
e, 5 2 Y AT 21 (R A TR LF AR
JNER Z A AN LWDH fE T 15 A AT 4k 40 i 2E K X
¥ 23(FGF23)/Klotho & 14 4% I T & Klotho & H 45 K T & &
WA MMTV % G 67 555 %R 61 1 (Watl)/B - % 3 & B
(B-Catenin) 55 {5 53 14 , 50 36 1% 1 Vo oy 60 1 £, 26 35 LA A8
T ERUAY B T AR AN QI b b R ) S AR (EMT) el
ANERDE S T BB L AP B L, B Ik BN AR PR IR BE4
2.2 AL PUAAR BT AL A B0 3 SR T R 4T i
IR N o Y HERE K A I, R 4R i R A 48 o TR I
IR TR B 2R K R 5 e R AL AR A A B
G RO AT (=l CIE NN b 8 oops R ee L B AR fiRi DA 95
N . LWDH il 2 #8722 #0555 B T JOhH O3 % & 7 i S ik
EF, EBFRIRAIAF . OKAIE S FE T -1(HIF-1) :
HIF- 1o S 4l 35 4208 i 1 31 582 X1, (8] 6] 2 9 i 1 UL 2 -3-
% (PI3K) /2K H 8 B (Ako) 5 5 38 B 09 F i W 72
LWDH 1] L i 9/ #25 PI3K/AKt {5 5 18 %, M 3% 3% HEF JiF
X F HIF- 1o 5% 58, 30 8000 0 Bt 2070 @A N F B, M 56
K7 2(Nrf2) {5 538 i « 76 040N 3003~ , LWDH 7] LA ik
NTf2 & A A% 5 o DA TTT 354375 Wik 4R 388 DUl 1 (NQOIT) R I 217 3%
PR -1 (CHO-1) %5 B T A P R 55 S 1547 It A st 41
PR . A ML M 5 98 5 S (EPKO) /i 7L 3 9 5 i 8 3%
#U3E F1 (mTOR) {5 538 % . LWDH AJ L i 3 ] mTOR 1% 5

S R A VI N RSN Ry e o B R F A
B
2.3 HiE  LWDH BT/ 2 5 98 #% MAPK (55
3 % G AR 55 A A3 AR B A e 4 AR KA 6. LWDH AT
VLIE b b 22 24 5000 B RS | (MAP3K L) By 25 H R ik .
WG 7 FEEE R A 4(KLF4) Y 33k R M B de g XY HEZR
F12(SOX2) 1Y #2352k 8 15 MAPK {55 53 % , 10l 59 Sy 45
i Fis TP B TR RO B 9 S R A A K, LWDH ] i
N g% B B2 AR 32(Cx32) | 4% B OE B R E 34 (Cx34)
mRNA FIE M B F 3k, fEf# Cx32.Cx43 B H A AN,
B8 3 40 [ B % 422 38 TR T RE L 42 UF CDS BHME T Uk B 41 i
(CDS"T) 41 Mo 3% 4k, 3 38 55 R sk ™' 4 4 K W+
(VEGF) . Il % 4 K B F 52 & (VEGFR) B8 il i & A K, =
5 g LA A B R G AR -9 (MMP-9) BE A% ] 1 4 ity
BB 4R S PEREAR AN A AN T B4, 5 S5 AR 1 AETE A, LW DH
Af LB 0 VEGF . VEGFR2 MM PO {14 35 35 0 il A3 1 o
AT I A R FEDTU R R
24 TR ZWLKB IRV, LWDH B T R
B9/ . LWDH A R R AT H22 JIF i K BRI 75 40 o R
(IL)-6 A1, IL-8 K-, HAL I 7] fig 15 Janus 34 B (JAK) /(5 5 7%
G R B SR B0 N 1A 5 I (STAT) {5 53 % b 1 9t 2 1 44
PR B 2R 3R A 2, DT 38 81 9 9 G0 Th BRI RIUR D . A S0
& W LWDH 1 DL B AR 4 AE 4 2 v S % 4 B Ak B -1
(MCP-1) kA K W F-B(TGF-B) K-, F+ i CD4™7KFH7
WAk, LWDH A] gl b L 8 B 2 R 20 B 1 28 3k, 32 & 10 s v
CD3".CD4" .CD4"/CD8 7K F- , 1 5 S i A& A5 WOER , M 35 2]
A S E BT IR PG I RIOR R
2.5 PRI LWDH Al LU HLIR S A s
B IR 5 R R, W AIC T A SR (AR) 78 M L 42 % NAT-K -
ATP [ 36 V98 45 08 31X 3 5k B, o 3 0 DR 0 o B 2 BEIR
A RS HEST R W1, LWDH ] gl i 2 FhHLH & 1S
R0 25 W AR 09 2800 o FL A R 3 A% 4 5 412 328 A1 J) 201 %) 3
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AN S 1) 2 RUE R B E T LA LWDH B A U 81 A
J7 G R WOR WAL 22 0, A sk 22 6, TE Rk 2 B, A AR
96.08% , #& 7k LWDH Hft 5 LR 51 ¥4 45 . 4 7Y 25 97 3800 o 22
H AR P AT A LWDH IBRIAYT 55190 HF B Bk 1 w8 i
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BB R LR IR . R ARAETV B L 56 1) 4 S W 2R
FE 2, DL LWDH 86 A M R IR YT, 45 B Won @ 20 ),
RIS ), AT 339 ), JE Ak 2 ), A K 96.43% . BRIMESETHH
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A E O R T R T R T ARG, 5 8 BT R R
FENREA Ko X AR SR ) LWDH 597 5P 8 R 38 B
6215, Y1 36 1), 44 22461, To k440, A RUEE 93.55% . LA
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