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Abstract: Traditional Chinese medicine decoction is a polydisperse system composed of multiple phases. On
the basis of phase separation, conducting chemical composition analysis and efficacy evaluation are helpful to
clarify the transformation rules of the effective substances of traditional Chinese medicine. In this study, the
classical prescription, Ling-Gui-Zhu-Gan Decoction was used as the object to track the real-time change of the
particle size of the decoction during the boiling process; different phases were separated by centrifugation and
ultrafiltration, and various types of chemical components were analyzed. The therapeutic effect of the decoction
and its representative phase was evaluated by establishing an in-house mouse obstructive kidney model. The results
showed that the mixing degree of particle size distribution decreased during the boiling process of Ling-Gui-Zhu-
Gan Decoction, and finally stabilized around 200 nm. After phase separation, small molecules, polysaccharide,
protein, lipids, RNAs and other components were mainly distributed in the colloidal phase. The whole decoction

and the colloid phase showed almost equal activity in alleviating the process of obstructive renal fibrosis. This
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investigation further confirmed that the chemical components of different Chinese herbs were redistributed and

aggregated in the colloidal phase during the boiling process of Ling-Gui-Zhu-Gan Decoction, which became the

main form of the whole decoction to play its therapeutic effect. This provides a basis for understanding and

exploring traditional Chinese medicine from the perspective of phase state. The animal experiment has been

approved by the Animal Experiment Ethics Committee of Nanjing University of Chinese Medicine (No:

202501A012).

Key words: Ling-Gui-Zhu-Gan Decoction; phase state; pharmacodynamic substance analysis; colloidal

phase; unilateral ureteral obstruction; renal fibrosis; structural Chinese medicine
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gh oK MR BR ER 2 M7 (nanoparticle tracking analysis,
NTA) Wl € HRif%, 7F 25 °CH&AF FFATI & 3 K, 75
SPYME . RIS WG A T e A A Ty K B
(whole decoction, WD)” .

EHEAHZWESSE WD E 600 xg &0

10 min, WAETTUE V) IF 3 &, FrAS 48 bl dr 46 TR &
(suspension phase, SP)”. ¥ FIEWR % 21 3 kDa i
T L TR R JE AR TP R I8 30 min, WEEE I R 8 L IR VR AR,
1T 44 N “ BRI (true solution, TS)”, KB JEM F i & T
10 000 xg &0 30 min, b 7F& i 4 N JRAKAH (colloid
phase, CP)”, /> &P 7 HOIF BN SPH (K 1),

INGFRS T SR R RO B % (high
performance liquid chromatography, HPLC) | %€ & 5
e AEERR H R H R H S B . PO B R
Xof Lt T P, 1) 2% A B TS0 HE R VAV, PRI B
B L PRERR L H B RS B VA T R, ) A5 VR S 0 R
SRR, 3 B WD SPL TS CP3& 5, JI NS5 (A f i
Mo RE, B0, 18 0.22 pm JER AU A I HE B
= E AR B A X-bridge C18 4% (250 mm x
4.6 mm, 5 pum); JBNA ALK (A): 4 (B) = 40%:
60%; itiE: 1 mL-min”, £l 290 nm; £ 30 °C;
BEREE 10 Lo PVRERR H SR H & B INE &
T g X-bridge C18 £ (250 mm x 4.6 mm, 5 um);
TANAH N 0.1% B ER K (A)-Z I (B), BBt JiE: 0~
10 min, 15%~23% B; 10~25 min, 23%~40% B; 25~
30 min, 40%~43% B; 30~35 min, 43%~45% B; 35~

40 min, 45%~100% B; Jit 4 : 1 mL-min", & 0l 9%
237 #1290 nm; F:iff: 30 °C; HEFEE: 20 pL.

Pk |-k S BN S R R R N T
(inductively coupled plasma-mass spectrometry, ICP-MS)

X AEMELH TR S RmIATIE . MBI, T
%ﬁ%ﬁifﬁwﬂ%ﬂu ’i%ﬁiif_?.?ﬂﬂ“bu)\ 10 mL i 2

7;2§L$Hﬂ£?/%£n, }fﬁ%é@m‘/ﬂiﬂ%‘ai%ﬂ, HERSE
10 mL, #25] 5 Kl -

BRI =RI D LUE IE PRI % R 125 I
BHEAHG LSHENZES R, RABCAEA
R S e SR T & HEMEA S =, HH
SDS-PAGE 73 #7 2 F1 I 20 & Fl 43 7 i & R &
i - REE 77 R GRS HEAR H 7 K & A 1 8 T
FETERE i 78 E AR B AT 7 &, SR H Trizol v5 $2 HL
KAEARH 7 B A 0 RNA, FE7E 2.5% B35 B Bt i
AT S

UUO B ZEII R sreE 30 X ICR /M (HE
P, 20~25 g) BEWL /> 6 4: B F AR 4L (Sham) #5741
(UUO). 4y (valsartan, 20 mg-kg') WD 4 .CP 21
A WD B CP AT &3 gkg'o R LM )R
ZEFLE ST /N UUO BRI, /)N B0 ¥ 2 JRR I, ik
77 9] 11 5% B 70 W R PR, 20 % PR A8 5-0 88
2oy AL, JRTESSFLER 2 M BT, QI oy R 48
BFRH/NREBEBEIREEAEI . DR 7 R
B2, RIGESGZ21 K, XA MBI H /N R 5
FHFFERNAEIRK. REHE21 K, 8 H/NRAET
1 RIENARE S o, U BE 24 h PRV . ARG 45 22 KRR 1
/N ERUE MR HE S B AR I oAb B8 /N B 78 UK _E TG 18 fiR
FIEE LR ENE, — A S 4% 2 R RERE ¢, 5 —F
{RA71E-80 °C LA J5 455,

Filter i

Whole decoction
(WD)

Figure 1 Phase separation of Ling-Gui-Zhu-Gan Decoction (LGZGD)
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Figure 2 Size distribution of LGZGD after boiling at different boiling time. A: 10 min; B: 40 min; C: 70 min; D: 100 min
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Table 1 The contents of cinnamaldehyde, liquiritin, cinnamic

acid and glycyrrhizic acid in LGZGD phase states

Compound WD/ug'g' CP/ug-g’ SP/ugg' TS/ugg'

Cinnamaldehyde 97.44 59.64 7.36 -
Liquiritin 98.77 89.81 1.86 -
WD SP cp Tyndall effect Cinnamic acid 63.37 56.85 1.45 4.81
Figure 3 The morphology of WD, SP, TS, CP of LGZGD and Glycyrrhizic acid 517.32 460.44 39.61 -
the Tyndall effect of CP. WD: Whole decoction; SP: Suspension
phase; TS: True solution; CP: Colloid phase 2 3). HARPEER Bk R AR, BHEARH B F AL

INRSEHIRNA, £ M7 5 5 5 th E E4E 75 CP
1, P188/RNase 4L 5, WD 5 CP H &7 W 2%, £ W
ZFEARH % RNA A AE (] 5B). #2635 (thin

H& &, 45 B EW], WD M CP & A 5 A Ry, 1 HAth
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o
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Figure 4 High performance liquid chromatography (HPLC) chromatograms in LGZGD phase states. A: Cinnamaldehyde; B: Liquiritin,

cinnamic acid and glycyrrhizic acid at 237 nm; C: Liquiritin and cinnamic acid at 290 nm
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Table 2 Analysis of metal element content in LGZGD phase 3 ZTHERHIXEFEEM S F4ELiHTE

states 30 BHHER FHARH A IR
Metaleclonent_WOkey Chee SPhew TSMEE . shit, LA A BT SUESE S A H T T
Ca 91.06 73.51 10.33 13.36 BT8R B S, A A AT PR R B 2
o Ml 02040 FRBLIG A28 45 ), BRI 7 UUO ALK 47 % b
Zn 1.56 0.13 0.17 0.06 ARH BT
Cu 028 130 o015 03 B SN PEL 275, Sham 261/ BR 1 HE A5 M 2, 2

ZLAE O, T UUO 4/ BUE 2 ZUR AR BT R 0 K, R 3RIR,
layer chromatography, TLC) S BT, S HEARH S ge g 550 . 24000 . WD B CP AT R,
e AR AR (B SC), REBAET CPIf g g A AR ROIREE (P 6A), W EH M G
(EIsD)- (P <0.01, 8 6B). i WD ft CP 417 W & I4 77 1 i«
6C on T A F R T I /N B AR AR AL .
Table 3 The contents of polysaccharide and protein in LGZGD UUO F A BH 55 5] e sh 4 1k & 21 it 1 R B, (BB 5 K

hase states N o
P I B Ra 8K Sham 4. WD 411 CP 4144 8 5 K
Compound WD/mg-g' CP/mg-g' SP/mgg' TS/mgg'
4 4
Polysaccharide 39.27 31.97 1.50 1.15 T UUOA MWD 6k CP 4.«
Protein 13.78 8.94 0.13 0.15 3.2 HYP/KF HYP 25 8 A i #2447,
- B € D 12000+
3
= 8000
>
&
)
=
‘& 4000
=
Marker TS SP CP WD Plss/RNase“iD VKD P (E,P sp Sf TS T+S Wb CcPoSPTS ~ wp CP SP TS

Figure 5 Analysis of primary metabolites in LGZGD phase states. A: SDS-PAGE analysis of proteins; B: Agarose gel electrophoresis of
RNAs; C: Thin layer chromatography (TLC) chromatograms of lipids; D: Gray level analysis of lipids
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Figure 6 Renal and body weight metrics in treated mice. A: Left kidney morphology; B: The renal index (mg-g") was calculated by
dividing the wet renal weight by the body weight; C: Body weight change. UUO: Unilateral ureteral obstruction. n = 5, x+ 5. "P < 0.05,
P <0.001 vs Sham; *P < 0.01, **P <0.001 vs UUO
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ik (P <0.001), & WA 'E /N BRyE I Thie i 23, i WD ik
CP A AR KL H B B ¥R IT R (P> 0.05). K 7E.F
R, 5 Sham 414 Lk, UUO 41/ B #J UUN #1 UCr B4
BFEK (P <0.001). 5UUO AL, WD 4L A1 CP 41 /)N
S i UUN A UCT B & T+ (P < 0.001), 85 3 MR
VAR R HE S, T 25 245 WD R CP X/ B UUN A1 UCr
EETLHER (P>0.05). A4, EEHHETT &/
S UCT H B0 B & T &5 (P < 0.05), T UUN & B & 2%
Jt (P> 0.05), XA BEFE s £E ™ B B M tH 0L T, aib
AR IT R A BR, 3275 I PRI J& 2 H8 A et 0 5 SR B
BRI 15 e A 5
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FHIRK, IREA S =TS (P<0.001). £ WDAHICPIE
75, /N BRI LTS AR & KCEE T IE R (P < 0.001).
1M 251 0 $H 20 F0 WD it CP 28 /s BR 1 1L 3 &5 A AH X T
UUO ATt (P<0.01), HIREALREMEESR (P>
0.05), 2 BB Hi 473 (PRI I F R A5 21 e 3
34 PLAREBESR W 'IXHJLJFJJ}#ﬁﬁHEW Masson
gett, DLVRAS B AL EE . HE (0 2 7R, Sham
PN RE HR G w8, A IR, Jo B B A8 15 3
UUO 4/ R B H S I T 2390 B N BRZE 40 550 A2 1

B, fE4 S WD FI CP YR YT e, B 2H 23005 A8 15 19 21 ok
£ (KE18A). Kl 8B A/ T /NEVE, 45 R B R
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Figure 7 Renal function biomarkers in treated mice. A: HYP content in kidney tissue; B: HYP content in urine; C: BUN content; D: SCr

content; E: UUN content; F: UCr content; G: Serum protein content; H: Urine protein content. HYP: Hydroxyproline; BUN: Blood urea

nitrogen; UUN: Urine urea nitrogen; SCr: Serum creatinine; UCr: Urine creatinine. n = 5, x+s "P<0.05 "P<0.0l,

*P<0.05,%P<0.01,"P<0.001 vs UUO

P <0.001 vs Sham;
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Figure 8 Histopathological analysis in treated mice. A: Histologic staining of kidney sections 21 days post UUO surgery (magnification,

x200); B: Quantitative scoring of renal tubular injury; C: Quantification of tubulointerstitial fibrosis; D: The positive expression rate of

FN in renal cortex; E: The positive expression rate of a-SMA in renal cortex. HE: Hematoxylin-eosin; FN: Fibronectin; a-SMA: a-Smooth

wkk

muscle actin. n =3, x £ s.

BB ZH 24 FN A o-SMA BH P R 0K 5 UUO 4076 & 3 1k
ZESE (P> 0.05), 3 LD 106} ™ 5 B A7 4E A6 HI TR 9T 2K
FA MR, R WD Bk CP 41 tH AR R0 H B & 2o /s LUE
YA AE A (B 8DLE).

A S REW], AR T REMHEBA 5425
AH = 25 BAE B, E SR A AH S 25 R H iz 1 i VA
Ao WAFFRLVRY], b2 2 a2 gl
FIE At 2. BHERTHTAUZHES &S, &
AR CH R VH RSN TG, X
I AE S B AR O T B — T R iR R gy
I3 AT O 48 3% B 0K 6 il 4y A RIS O R 2 R AR EL R A
i, R BEEE TR Kk, BRI 1 &
FVRIT AR S H o 0 0 A AR AE — 58 R .

Wig

ARSI TE 1 e 75 7% AR i B R R AP KA
SRR S HAC o T # U, IR W] 2 Rl 2 A
/Aﬁﬁlﬁﬁzf%?&zi%ﬁﬁﬁ,%CIEE.%?HMZM‘HEPO
UUO /R 2R PR SR, JE AR RE 25038 06 25

TEbR, SE27 B AT Lt RE, st 5 emls. & EEHT&

P <0.001 vs Sham; #P < 0.01, **P < 0.001 vs UUO

AR AT IE R, X555 AR
2 R R K, BRI M- -2
IhPRPSEs

w2475 IR GE I T BB T AN B BRI
HCZG P PO, B AL AR AE T 30 AR LR
LB LR, T80 259 70 2 70 B &R R AR R
LR R B o 45 K v 24 27 BRAR A R b 245 R 4 2 7
T 25 RO A A FE ME By 1), 385 7 MYARIR S A
K, Ja 2 ELERE W P RSy R 23 A A 8O )

S Y, KRR SLIHT LM EE 71X — B AR, H AT
SR FU S EEAG PR . — XA R A A i

A7 73 1 S o e AR PR VE A, O TR SR AT
2 M RE BT H ORI A A5 s TR G R, EXHE
P 1 A A FTE 5 T AL Al e A TS ) B 7
— HEE I LRI O N T, I8 T AR R R
AERGEVESSAIE, TR B R L BT T, 12 SRS e
JETRACEE R I AR S REAT Ny, (HA R R 4
I R R%AUZEEﬁE&%/ZJ%Jﬁ)&*HAL»lZ_:,ﬁ?%i%
o RS BN T IR AT AR M LA 32

[ e 2 pH AZAL 5 A2 00 T 13, XTEP?”%%MJZIS



2350 - 242 %4 Acta Pharmaceutica Sinica 2025, 60(7): 2342-2351

WISl —E R IRYE . AT AR 742
J7 R, S AT R A AR A AR, XA A
ZANRGACU P REAT T B AT B 0 M, e 8% Rk
7 HAR SRS T TSR M EE SCRF . 1A N 2528 VR E
AR R S AR KR, St H A ENL
Rt THR. AL SRE T ARG
HIUAAR 28 2 LR 58 A 25 0 25 20K 4% 1 S B4, T 1)
VR A 1) B AR X5 T L, #87s Fe A 3 A
HUAE A RO 5 B T R T 17

& TTER: R T ST R ARSI B St GE v M AT
T3 B WRSEM TS ST o SL IR BT AN St L SE i B
SR W ST T T SRR RN 25 R 4R AT TR
MUK B PR STE FE S BR A4 L S BT S BT I 3

FUE I AT A AR ARG PR R

References

[1] He C, Pu YQ. Phase difference of traditional Chinese medicine
compound decoction: a review [J]. Chin J Exp Tradit Med
Formulae (71 [ 5258 75 71 5% 4% ), 2021, 28: 259-266.

[2] Dou JJ, Zhang XW, Wang LX, et al. Research of effective
iterative phase state and pharmacodynamic verification of
Shengmai Yin from perspective of effective phase [J]. Chin
Tradit Herb Drugs (H' %.24), 2021, 52: 993.

[3] Shang EY, Ma XQ, Yu X, et al. Study on phase separation and
characterization of Liujunzi Decoction [J]. J Pharm Res (% %%
), 2021, 40: 216-220.

[4] Wang Q, Guo XM, Ni QK, et al. Challenges in the study of
self-assembled aggregates in decoction of traditional Chinese
medicine: a preliminary review [J]. Acta Pharm Sin (%] %% 2% 1}),
2024, 59: 94-104.

[5] Li SW, Su H, Sun S, et al. Isolation and characterization of
nanometre aggregates from a Bai-Hu-Tang Decoction and their
antipyretic effect [J]. Sci Rep, 2018, 8: 12209.

[6] Zhu YX, Chen W, Wang ZZ, et al. Spatial heterogeneity and
physical structure basis of antibacterial activity of Ma-Xing-Shi-
Gan Decoction [J]. Acta Pharm Sin (%4 %% %%4k), 2021, 56: 2112-
2118.

[7] Lin D, Du Q, Wang HQ, et al. Antidiabetic micro-/nanoaggre-
gates from Ge-Gen-Qin-Lian-Tang Decoction increase absorp-
tion of baicalin and cellular antioxidant activity in vitro [J].
Biomed Res Int, 2017, 2017: 9217912.

[8] Tian XH, Zhang H, Li T, et al. New strategy on scientific conno-
tation of Chinese materia medica compatibility enlightened by
precipitation from Chinese materia medica formula decoction
[J]. Chin Tradit Herb Drugs (H1 % 24), 2017, 48: 4778-4783.

[9] Xiang SY, Zhao J, Lu Y, et al. Network pharmacology-based
identification for therapeutic mechanism of Ling-Gui-Zhu-Gan

Decoction in the metabolic syndrome induced by antipsychotic

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

drugs [J]. Comput Biol Med, 2019, 110: 1-7.

Han J, Zhang HT, Zhang Y, et al. Lingguizhugan Decoction
protects PC12 cells against Af25-35-induced oxidative stress
and neuroinflammation by modulating NF-«B/MAPK signaling
pathways [J]. J Ethnopharmacol, 2022, 292: 115194.

Chang YT, Zhu CL. Research progress and quality markers
prediction analysis of Linggui Zhugan Decoction [J]. Acta Chin
Med (FFEE2%4), 2023, 38: 1475-1487.

Yi ZX, Yang B, Wan FY, et al. Chinese medicine Linggui
Zhugan formula protects against diabetic kidney disease in close
association with inhibition of proteinase 3-mediated podocyte
apoptosis in mice [J]. J Ethnopharmacol, 2024, 335: 118650.
Huang KJ, Wang XL, Gao Q, et al. Application of classical
prescriptions "Diuretics" in nephrotic edema [J]. Acta Chin Med
(FFEE2ER), 2018, 33: 608-610.

Luo CP, Lu YL, Wang XX. Optimization of phenol-sulfuric acid
method for rapid determination of polysaccharide [J]. Chem Eng
Manag (1L L #), 2021, 3: 90-91, 94.

Chevallet M, Luche S, Rabilloud T. Silver staining of proteins in
polyacrylamide gels [J]. Nat Protoc, 2006, 1: 1852-1858.

Bligh EG, Dyer WJ. A rapid method of total lipid extraction and
purification [J]. Can J Biochem Physiol, 1959, 37: 911-917.
Zhang L, He FJ, Gao LN, et al. Engineering exosome-like
nanovesicles derived from Asparagus cochinchinensis can inhibit
the proliferation of hepatocellular carcinoma cells with better
safety profile [J]. Int J Nanomedicine, 2021, 16: 1575-1586.
Chomczynski P, Sacchi N. The single-step method of RNA
isolation by acid guanidinium thiocyanate-phenol-chloroform
extraction: twenty-something years on [J]. Nat Protoc, 2006, 1:
581-585.

Li DX, Huang Z, Wang HY, et al. Myricetin attenuates renal
fibrosis by activating Nrf2/HO-1 pathway to inhibit oxidative
stress [J]. Acta Pharm Sin (2544 %4)), 2024, 59: 359-367.

Zhang JL, Du C, Poon CC, et al. Structural characterization and
protective effect against renal fibrosis of polysaccharide from
Ligustrum lucidum Ait [J]. 2023, 302:
115898.

Midgley AC, Wei YZ, Zhu DS, et al. Multifunctional natural

J Ethnopharmacol,

polymer nanoparticles as antifibrotic gene carriers for CKD
therapy [J]. ] Am Soc Nephrol, 2020, 31: 2292-2311.

Wen Y, Lu XH, Ren JF, et al. KLF4 in macrophages attenuates
TNFa-mediated kidney injury and fibrosis [J]. J Am Soc Nephrol,
2019, 30: 1925-1938.

Ai K, Li XZ, Zhang P, et al. Genetic or siRNA inhibition of
MBD?2 attenuates the UUO-and I/R-induced renal fibrosis via
downregulation of EGR1 [J]. Mol Ther Nucleic Acids, 2022, 28:
77-86.

Wei XC, Li CY, Zhou RJ, et al. Research progress in relationship
between inorganic elements and Chinese materia medica [J].

Chin J Inf Tradit Chin Med (7 8 o7 [ 24 {5 2 24 &), 2022, 29:



R AR BRI AN S A SR AT BOR REREL R R4 4R H

2351

[25]

[26]

[27]

(28]

[29]

[30]

[31]

140-144.

Deng TS, Peng DY, Yu NJ, et al. Research progress on chemical
composition and pharmacological effects of Poria cocos and
predictive analysis on quality markers [J]. Chin Tradit Herb
Drugs (H1 % 24), 2020, 51: 2703-2717.

Yang DY, Yu H, Wu XY, et al. Research progress on chemical
constituents and their biological activities of Baizhu (Atractylodis
macrocephala) [J]. Chin Arch Tradit Chin Med (/1 4 1 [5= 24 %%
T1)), 2023, 41: 171-182.

Zhu ZH, Tao WW, Li JP, et al. Rapid determination of flavonoids
in licorice and comparison of three licorice species [J]. J Sep Sci,
2016, 39: 473-482.

Dong X, Ding D, Liu H, et al. Effects of Jiawei Lingguizhugan
Decoction on expression of TGF-f1 in renal fibrosis rats [J].
Chin J Ethnomed Ethnopharm (1 [H % [ [8] B ), 2016, 25:
53-54, 57.

Wang X, Gao YH, Zhang J, et al. Revealment study on the
regulation of lipid metabolism by Lingguizhugan Decoction in
heart failure treatment based on integrated lipidomics and
proteomics [J]. Biomed Pharmacother, 2023, 158: 114066.

Zhou W, Wu WH, Si ZL, et al. The gut microbe Bacteroides
fragilis ameliorates renal fibrosis in mice [J]. Nat Commun,
2022, 13: 6081.

Zhang MH, Ji M, Gao JD, et al. Research progress on anti-fibrotic
effects of polysaccharides from traditional Chinese medicine [J].

Chin Tradit Herb Drugs (" %.24), 2024, 55: 1063-1074.

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Chen TY. Study on the Protective Effect of Cinnamaldehyde
against Corticosterone-Induced Mouse Kidney Injury and Its
Underlying Molecular Mechanism (f: 57 B % 5z 53 i 175 5 /N B8
B 95203 1 DR 47 4E Y B 43 7 WLt 9F %) [D]. Nanjing: Nanjing
University, 2018.

Cao R, Li YK, Hu XF, et al. Glycyrrhizic acid improves
tacrolimus-induced renal injury by regulating autophagy [J].
FASEB J, 2023, 37: ¢22749.

Guo RZ, Li J, Pan SK, et al. Liquiritigenin, an active ingredient
of liquorice, alleviates acute kidney injury by VKORC1-mediated
ferroptosis inhibition [J]. Am J Chin Med, 2024, 52: 1507-1526.
Zhang M, Zhu XH, Shi Y, et al. Chemical constituents in
Wushen Decoction [J]. Chin Tradit Herb Drugs (* & 24), 2024,
55:6131-6143.

Li HY, He P, Li WIJ, et al. Chemical constituents and pharma-
cological effects of Buyang Huanwu Decoction and predictive
analysis of quality markers [J]. Chin Tradit Herb Drugs (%
24), 2024, 55: 4575-4587.

Gao YL, Xu EP, Yan XL, et al. Research progress on Wendan
Decoction and associated prescriptions in the treatment of mental
diseases [J]. China J Tradit Chin Med Pharm (41 E 25 4% %),
2023, 38: 1169-1172.

Qiao HZ, Di LQ, Pin QN, et al. Structural Chinese medicine:
new research field on pharmacodynamic substance basis of tradi-
tional Chinese medicine [J]. China J Chin Mater Med (* [E H 2§
Zki5), 2021, 46: 2443-2448.



