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Abstract: Traditional Chinese medicine preparations still have potential safety hazards due to com-
plex components, vague pharmacodynamic material basis, insufficient quality controllability and un-
clear mechanism of action, which affect their popularization and internationalization. In response to
the above problems, the field of traditional Chinese medicine has gradually formed a systematic re-
development idea with the core concept of “new use of old drugs and renewal of classics”, and pro-
moted the in-depth excavation and re-evaluation of large varieties of traditional Chinese medicine.
With the in-depth application of artificial intelligence, process analysis technology, network pharma-
cology, mass spectrometry technology and quality by design concept in the research of traditional Chi-
nese medicine, the modernization and scientific development of large varieties of traditional Chinese
medicine ushered in new opportunities. In this paper, Xuefu Zhuyu preparation, a typical large vari-
ety of traditional Chinese medicine for promoting blood circulation and removing blood stasis, was
taken as the research object. For the first time, the key technical system involved in its secondary de-
velopment was systematically sorted out, including five dimensions: quality control, mechanism
analysis, clear efficacy, efficacy improvement and international recognition. At the same time,
combined with the application examples of artificial intelligence and large language model, the rele-

vant technical paths were optimized and the common experience was refined to explore the future de-
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velopment direction of large varieties of traditional Chinese medicine, so as to provide a reference
paradigm for the modernization and upgrading of similar varieties.
Key words: large varieties of traditional Chinese medicine; Xuefu Zhuyu preparations; secondary

development; process analytical technology; artificial intelligence
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Table 1 Difference between physical fingerprint and chemical fingerprint
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Fig. 4 Drug—compound-target—disease network of Xuefu Zhuyu capsule ™
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PRI T EHREAE . B, A e 2R A R B2 T s R s R mEREE R, b
G TR NI IR ) o FUEE SR R O ROR SE . (HEE SRR AR
AWLIRA R AT REAE , HAEARR) S5 it S i ) otk dcas , R SE A S . DhResem X
I R 2% SR B IE
1.2.3 RisEE

RIGAHZERET W TR Eh 5480, G80% B3 L2110 N AL A= 2 5 #IR
DFEAS, JEiERE MR 5 AL BIFE, 456 HPLC-MS B NMR AR, wJ SLHU I =
YIROREHE BT . DM 25 G PRI AL S 5 B R BT, DGR 2 IR 1 U 2 50 S BEi6 9T e
O OB (R MU IE ) B VE AL . IR0 & B, MR 7 e 3 i) o ] I 2 o 9 AR AR, i
THREE . N SRR AR B SRR Y, RN 7B T RELE A M P R AR A . IZBEREN
ETH RN E " AR, IR IZ R e 5 U BJRIE R B O I A8 PR3P B3 T A I R AH
KA R ZEEYS . A RIMAF LR G ZIRE . E R AEFRESFE 2R E T, B ERS
KRGt 25 iR S E Y= R R A e AT T, AL R 5 45 & e 1) BRIk
1.2.4 EARAF

T E TSR Sl BRI Y S B R E . B S BAER o, B R WL R A T4
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Uii——INRE R B ASAEML, RHUEIRETE N R B “THRET M OCERERT . X ARSE N ER I
JRF 2 R B w] I 2 k] R Sk 2 M1 B E AR A5G E E (AINOS . Notch1/Jagged 1/Hes1) 3k, Jf L
VM2 BIbRE R A Arg— 1, 5B R4 EE R, S& BN 7l a4 EVE AN AR T . i) RE R
N, BEMSCGEREHIE SRR, X0 YR IARIR” Thakde it 7 B . oI EE W E QK EEE,
EO g SYTeZ i Sy do Il A S S NI e AW

1.2.5 ANIEaeHBHLH ET

AVIEHES TP ZGHLHIR T N “AHOGME” B “BRIEYE" . B GEHURIRR 7T A 0 2% 24 Pl A o i o
B LTI, i ATIREN A T EAREOR (sr X2 . PR IR | RS BORSE N — R
FREE EBE oy MEAERHNEESTRENE, b 20— PhELE T HEROUIE
. Tian %85 G KBRS 00 TR0, RGEMAT 1 MURIZERE J7 6O = B /R AL . 5T
P 1 089 AN ZRZG PRIy, JEE HY AKT1, STAT3 S0 47 4L, I AR 5 R R A a R 2
(KEGG) B &EH\ T H EE/EREY . o T3 BoRiG s S RA A S 11, shJ12Eailik
—WIIE T E SR GEREN, TR TN -AHE- B -GIE W SRR R SR AL
R T MFZEETT TG MALTE” 80 = B B2 LAY, Rl 1 AL S T EEHE P 25 2 4 sibL
TR N T eAh, TR o T ISR S B B 25 it (CADD) ikt )™
TR 7 it . d#id CADD, IR Sk ) T2 i . M EAEH AR e, A
LRSI PR AL R IR . X RO IEAVEES 1T A SR R, R AT DAROUL)Z I ARG 7 v (A BT
A, FES M ST LR E BRI 72 RAF AL S TR 5 T T LRI ST IR
FES A, HHAE R0 PR = B RO i . AR SO IR R . — 7L, o T
55y T3 NS AEA T EA R TS, ARG S . 3kt AL ) ROEE R R
LSRR s, MANRE S 2 55 ) T B SR N AR =R o —J7 L, W TR s L R RS
AL, BURBIRIN 2 o W e AROS= 06 1 e 3 A B R RE DA TR . R T
RSB AEREE G S, BRI TESRIMER, (BmEIEPREAA R . AR S &
)T AR R SF B I . R, ATAE P 25 HLRI I ST R AG RH SEE SR AL B A ik S Ak T
R, TG54, 3P RIGIRFEASEARSS &, JrReie s S e 8%

KK, FEELLM SHOREEQ RS, AV RSB o] it S5 a8 01, Blng
AR RPN SRR, SHBISER B S A, TR A R S SRR IR ()
SRS NS I ) I ST vl S [ ke o AN PO A ST X L B -9 28
1.3 HYEFE

2 R SRR I R O 738 7 AE FL IR B B 25880 T R itk 5 nT RO Ve L 2 b %5 @I 257
B LI E “WIREE o e R M A A E D S ok, BRI 7 rp s SR ME & R . B
R, BEE IS BRI L, ef R Il i BLSEEL, hEii i
B EERIR L 72 T2 HIESE . [N, AL LLM B9 HE— 530 T o0 S @ 7k
FERM RGN, 2RI 0B ) o . B AE T . DU T ARRE T B R R
1.3.1 BiE-RITBARA

ol — T R R B AR SR A 0 R 10 55 B RE 0 5 B R ) i R SN B R R . 22K
PR S E , AR A O T B, o, O A R - B R I (LC-MS )il T AR M
PATRE SR F oy g . 2. AW , A<M - Bk e (GC-MS) W B i@ T8 4 1
NIRRT RBWIIR) . B HAL, BERSH ISR 7 i i Se A b Sk 18 . TR IR Z R e,
LC-MS 5k 2 B T 45 & C 3B 8 T H 250 Fofddt . 10, Guo 55 ilid LC-MS Pt
S MUF IR AL T 18 PP RSy, FF4E & ML 2RISR o> T X #2075 18 1 GAPDH 5420 i . Horp i
FE . FHERFE. InophyllumE ., AJ24 N ERH R BRI EREE A E M T (455 H8<-5. 0 keal/mol), 1]
VR EbREY), AHIRIT AR G I RERE G P4t T E 0 550 7 HARIER . 5 —WkoeH,
Du %5 H UHPLC-Q-TOF-MS/MS £ 45 GNPS 43 F- M2 F- 15, ML IZHE AL H R 50 %€ ) 213 Fifk
G L 208 FORPEAEIRPE IS ), FFHE TR S TN S B R ), 345 622 AR P o T AR 5
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242 A IR FL R MUAEAH SR REIE N, o e — B ESE g Ao p U S, iz 7 iR T DUk MR 254
P 0 A FL R MIE M 250U 7 oesiib =3 3% , B r i sttt 1 isnE e . 25 b
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1.3.2 AIEg5HFTEM

OIS - ORE I BRI o S T & o i, BHES 25202 S Cnilg R 48 bR . AEnid )
W) RIS i BRI o B N T8, TREEsiRAR . B R ), N T RE S LLM A4t 15
W7 5. —J7 0, EBINLERS ) . MEMKSEIRES ) EL, N TRRE B4 HPLC-MS
W BRI R AR E 2R RAE S, BRI EUE KB 2R R R A A, AT SE By
Y N R R ST, BEE 25RO AL SR RN AR, B 10 288 R L ARSC
VST H RGN SEEENFETR, KBEMaE O AR ETAENRIEE ML . dIEEAE
BRI S, RIETEF 7 25T PE RN A B SetE S rT 5a b, miZRaem /ey B BR 5 AN TR
REMTREERLS , Bul gt — P REE P 2525 T Pl . sk . ook, #Rek ARSI ks i
e SRR S LLM 4 i vl iU R A s S e 2t s i ke, el “2 -2 A-2E
iz <o) o/ i v VT =S e g e 574 2 s 5 /U BN I e NN 5 = S ) P W N (11 N k822734
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H 2 R SRR T A EAORIE T 2 8L M e 5K R R, R T H AR FER N R
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BCor CRIBTER IR . ATZHSE) 580k HPLC A8 SURHIE @ . 2 Tabni iR PR HE SR, Ry 25 K S fh IR P &
WO SR T RN IR . SR THRI R TR B SRR S
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TERBUZ R PR ZAh, JPRIBIER IR T RIZE A “PIIE” . MR 6 L5 )
RUIE MARSE . AR ARG, HIRIE I R HAE W REI S SORE P . R R . B - 27
AT S AR AE DG B B A AR, XN HAEZ IO E G PR VR 58 e i R
o PG RBIT R E AL, S oA [ S8 BRI R ) UM R 3 N S P32l MRS Kb
FEUETEIE o DU RIS ANAE A B, Wang 78 [ BRPER 50 LA 17 I 29557 5 0 25 77 SR T8t
IR v G IR W T IIRCR , 455 BRI R A AR T, RN S 0T REdE
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1.4.2 kAR
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R EE— M6, P EZIE RIS E PR Rt 7 B . TR |,
gy 2L . RO E BT, RS AN E R 2 SE i HESE, i 2 K SRl
IR BN PEUERTUE” o WAE AV S Y E R T, 1 PR i A 4 A i S 0 XU R
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Fig. 5 Implementation path of quality upgrading of the whole chain of internationalization of large varieties of traditional Chinese

medicine based on Al empowerment
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Fig. 6 Chinese medicine preparation “raw material-process—product” whole process quality system
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