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[ Abstract] Active parts and active ingredients are the material basis for therapeutic effects of traditional
Chinese medicines (TCMs), and the combinations formed by rational compatibility can achieve the purposes of
enhancing efficacy, reducing toxicity, reducing dosage, expanding new therapeutic effects, and developing drug
formulations, etc. The relevant research has become an important means for compatibility research, explanation of
material basis of pharmacodynamics, screening of precise active ingredients, and research and development of new
drugs of TCMs. The compatibility forms include combination of active parts, combination of active ingredients, and
combination of active parts and active ingredients. The screening methods for the best combination mainly adopt

traditional experimental design methods such as orthogonal design, uniform design, and baseline geometric design,
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combined with animal models, cell models, and enzyme activity inhibition tests. The new drug formulations of
TCMs developed based on combinations formed by active ingredients mainly include nano-particles, nano-micelles,
co-amorphous systems, and co-crystals. However, there are still problems in current research, such as lack of
innovation in the screening methods, insufficient explanation of synergistic mechanisms, and insufficient guidance
for the development of new drug formulations and new drugs. In the future, artificial intelligence ( Al) should be
used to screen the composition ratio of TCMs, multi-omics technologies should be used to investigate the synergistic
effects and molecular regulatory networks of composition formed by compatibility, and the research of new drug
formulations based on composition formed by compatibility should be actively expanded, so as to provide references

for efficient, in-depth, and comprehensive revelation of the material basis and the research and development of new

drugs of TCMs.
[ Key words |

effects; new drug formulations; research progress

eGSR R S R R R T S A 2 A
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NIE R4 Bl vh 25 W) 5T B il T 5 19 12 20 TR, T
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HEAT 2520 o o A0 A PIL ) BIF 9T 09 B 2T B
XF T BT B R 4B R A B ) P 2R 2 B A
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ARAT R EAT G AN E P B ST E R 2 DA
AN X Jeg et e A e 1 94 B A G L K B ) A Y, i R TR
T 3 B I ROR R AR, 21 43 B AR I (oxidative
stress ,0S) HUA BUAN L TCI T K AR A7 1L Al J B 1) £
PR T HAB T be K B (5 1, B 08 B . e 1K IR
H 3l ik 4] 22 ( middle cerebral artery occlusion, MCAQ)
R R4 i A B T AR L 491 R R 26 ST R TR B AR T
4 J& E H ¥ 2 (matrix metalloproteinase 2, MMP-2) &
MMP-9 ik, F+ o5 MMP-1 ik il 06 0 45 5% )
LA A5 LG T 0 e e kR Oy (R R
) B A S S AL, & A RORE AL TE (T Hh E
REAYWS A FEL R RIL R 9.4:5.3, /4L
Jl oy B AL P AE SR £ R 5 WCHT B R B L Oy 0. 46:
0.44 WHRCR fe tE, Pi BB E I S R M . ik
S TR A S O B R LR L 2 B
A o~ 2 W AT 4R 9 L3 A R AL b AR
Wy 00 9 e R R, AR W BT B 1 TG AR A ) e
520 1 VALY 3R B Py [R) 38 3 /E T (H 2 0 S
iy RN T NN R Ay N TR (R

FURT , #0 230F 58 5 Ak 3 T A7 34 6] B A% 19 A3 05T
AL, T 2 ) — 35 700 9 412 B R 6L, 1 28 BF 50 0 4 B
iy B AL & % A 28 R #E — 20 [ W], Hidayatik
ARG R B, 2 AR R R I A I A
I, P 96 % 4 B LA 10 2 e {1 i ROR B f:
BB FE LCy, g 102442 mg-mL ™", H I B 4
HREVE e A% . Neagu 2 B 57 % W1 A T 26
) T0% LBEREICY) DL 1: 2 B0 AT B i W) e 4 AL BT
R PUREBCR B, LUZZH 53 4 00 F B 23R 6 1 15
XF e A R AT B BAT R TSR | 1 R fih
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BB, FRIT X T 24 A7 SRR A 1Y) 4 23 B L
55 U IR B 5% 2 AIF 5% B AE T o L P [ 6 2407
T, TA %S T L 2 0 3 AHLAR S B9 AH B AR T AE 52 A
Ao TR AL T 25 4 A~ A Al DLt — 22 B 58 A [R]
A RGRAL E AR A LA = A 09 A 22 B o A2 A, TRA
18 A RO L E A A P [R)PE D Bk b o £
TS F B AR R B G SR L 81 3

PC (LI R ORI T A R A B0 1T, SRR AT fiE 5 A
L5 AR EL AR P 51 A B o3 5 27 A KO R AT A
[B] AA 5, B FE W I3 AT 12 S Rl ok B RS EE,
A 22 A ek AR, e 6 MU= M i &
RS w A, 5 A Q™ 1 P B0 A Wy A, i
UL AN ™ ok 11 55 AR S5 B IR 0 B 3 A 0 el )

MEAEH . HABCERPESCRILE 1.

F 1 AR S BC HE 5 B R 0N B 5 1 A AR 1 SOk
75 iz i 16 7 ¥k AR AL I AR H 255 B3 [ 580 SCHk
1 [y SRR Zh R 4:1 HEOR s A E DMK I 40 2 A 4R i R R SE (7]
U 1% T Vil T o (tumor necrosis factor-a, TNF-a) 75 11
T JBNE 4 %505 T B B R L 4 5
SR, G EAE F U, L R e s ]
fEH
2 AhBH & H.3% g B AW, 4:2:3.18:4:9  yRME sRbT A AL AR I, D R B A Ak (lipid  [8]
AT K 3:1:2 Y B peroxidation , LPO) j*= 4 £ B , 42 &5 1 3 o
i A AL ¥ B 1k B ( superoxide dismutase,
SOD) 1% /1, B 7§ — % ( malondialdehyde,
MDA) &

3 WS E L EZRIFE S EESLAET. 11515 BITAE BRY A WU, A0 T AR AR BRAK L [9]
F (7 & 8 R T 7% A FL g B A B ( L-lactate dehydrogenase, L-
NN FRECY |10 AE [N ] LDH) UL % 34 i [7] T. i ( creatine kinase
1y A 4 I By isoenzyme , CK-MB) K 7 B 5 44 Jiff ( asper-

%) tate aminotransferase , AST) 1% 3
4 iR A~ ooty BRT R, 100001 BEAEIR R IR R, A K B R R 5254 [10])
SR W e IT AU 2
5 [ ] — EZ25 N 2.298:0.044  HifEE REHY /N BT R OOBOR A T RO AR R (1]
N EEORTAE /e

6 WOrELA EAWINE  HSEME.S 0.027:0.0480 BELAL BRI SOD i FUL AR (caalase, [12]
(il 2., CERFF B 0.002625 A CAT) A BEH i 1 A guathione
=t .BEF T i peroxidase , GSH-Px) {ifi ¥ , F& Ik MDA & &

HilEN'®)
7 e/ 7] Yot 2 &AW R 1600:75:14 Ah 1L LA Na * K *-ATP BiERG 4k (4 [13]
FIE T 423 (interleukin 3, TL-3) F {2 £1 40 1 £
fir KT

8 ER-XS Y — ZHEET R 2:1 VUBERIE  FEAIGZS B B B MDA /K, B 58 GSH- [14]

X A Px K& SOD i ¥

—JRSCRAR K

2 HREE RS B 4E 53 Be b B 1 [E) 3 R

25 A R I IE A O AR T A SR AL,
J 5355 A FH AL S B e, S A A T R ) B K
B e RS R R 2 2, o P 24 40 I L AUE ST Y
FEEHGETT R . Wan 200 8 T — Rl F o %
THANZ A [l R AL (4357 0 22 B AR Ak 58 s, LB A/
& % ( hypoxia/reoxygenation, H/R ) % 5 19 H9C2 .0»
JUUZ A5 005 S WF XS 5, 3R AT B v 3 AN A AU
o3 (EERUER B2 3= AL IR 3R ) 1 S AR T HE B2 P [ %
L, fie A E F A A UL R K B A, R B = L
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M 12.55:39.99:19. 99 i R e 4, it 1 [ 5 w5 40
LG 1 AR LDH U 2R 1 NO 7K SF, 48 90 JIE /Y
PLH 5 30 %1 p-INK/INK 38 3% A 5, Wu &1 15
BRI, BB 4 BB TR U NS BT R, .
ANZBAF Rb, (R 8 (evodiamine, Ev ) I 5 2% 81
YK (rutecarpine , Ru ) 7 5 1 55 o036 D Sk I8 149 24 3%
PR bR 2 AE A OC, SR 3 51T A DU Y e
A RBCL, 250 KW Rb, 5 Ev &K #CHEAME M, i
Rg, 5 Ru TRk /)y, 2 X 5840 25 3024 16 A FL A H
JAEH . Rb, 5 Ev By {ERT Ll Ry 1 057.4:312.5,



AE IR F] 384 o i 28 21 592 €5 i (5-hydroxytryptamine,
5-HT) .= H ¥ | J# & (norepinephrine ,NE) & £ %
(dopamine , DA ) % i, B AR figi 2 200 1l 75 th NO &
i M —E AL A G B (nitric oxide synthase, NOS) 7%
P, BILAR] S 0 [0 /0N B e RS A8 TR R R S5 i g
LD c-Fos & c-Jun Fik A Ko 2R %" R AIE
LV EMA B K EA T (I ANS R LA
AT N W R PR BOR CH SRS B
A7 R B ) AT RO A3 BE L, BT A4S 4 UK G2 21 4 0
J5 DANE 2 () AR A (N BRE R - BER
H=2:12.5) 3% L4l (AT 254 ) -4 L (NS
Re) -#MifiZH (5 H HE3R ) Je Ml o 1000 (2:12.5):
6.25:80: 8,44 73 75 I W] {2 ok 35 0K Bl i 21 4% b AiE
Ko IFFEH 7 J7 1 Beah Eoefb A a2y 07 I, R
PR DR B 3R -DURE 2P -AT 25 97 -5 1 3 % e
Fii by 100:2:6.25:6.25: 8, 4143 77 11 i W @ ok %
1ok 75 255 09 K BRI 2F 4 Ak, 3% 30 Jise JE 170 FR ik
b i B U R Il 2 B B, E i 98D o
WI3h & B (a-smooth muscle actin, a-SMA ) £} %
H 28 I ) BT 2 20 B 3 A, BRI - 4 ) e L 3
A% Z % - (mammalian target of rapamycin,
mTOR ) 3 A 56,
B 1 P ] 35 2800 I A, B8 20 A3 0 o 19 20 73 T
LU id RE S8 0 A= Wy A1) RE B sl /b FH 25500 . AR R Y
F1 R A W R B 54 B i L7k, Wang 5B 5
R EARER S R 1 LS nT e F A oo
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P 7 R0, Fie KM 24 4 R L 2 9k R - )l 26T T
RO BB 1 4. 84 1 11, 54 % 5 PR ml 3l o 411 7
AP HERE 12 8 AT 00 P 90 B AR SR 0, DT
o L RN 32  fF MCAO K EUBLARI b B
PR 28 TG 1 T B I8 9 /0 i AR B8 82 32, R IR I A T
IRV 8T 2 PR R T, W I TR A X agfe ot e A
e AR AT AL . BTBRRR R GE ok 5 5-HT Al NE
ATHAMAR , 10 ~ 180 mg - kg~ 7 it Bl A ik 21 45 4F (1
ROR TS ARBRAE Ay — Fofr A 9 4 ) 2 A2 590, 7 10 ~
540 mg-kg ' FIE T AU M HHIM AR, Li 20
W 1 AT & B, /N A BT R (3 ~ 90 mg-kg ')
55 B B (10 ~ 270 mg-kg ™) BE A X/
IR AR AT Sy B AT W 25 B B3 [ 400 a4, T T s
iR B SRR B i b Y S-HT ke NE /K, 3]
PR AT A TR ORI 5 T R ) R R A
BB S T

AN A BIETE X v 24548 2800 B TE FE 2H 2 42
T W M S R A 43 (the bioactive equivalent
combinatorial components, BECCs)” f{J 48 /&, F T i itk
5 IR 2 B 7 SR A RUR S B . Zhao 25T LT
BECCs 1] 1Y Sz 15t i 6 v 10 Ak 58 8 T R A0 A 44 10
BECCs, >R F v 2% WM €0 3% - 335 16 FH (HPLC-MS) 25
£ % HPLC ) %15 0k BECCs, BF 98 & BL T 18 Fif
A RO G3 2H 5 I RIT A Bl B 5 R 2R AR Y X
18 Fifb & 46 9 FhOeHH B S5 R 3 FR IR &
1 FRER o HABAUFRME SO I 3% 2.,

R2 A BOLITH I S P RSB0 A 5 00 A A QR 1 Sk

P il i 8 77 ¥k A BOR5y R 23 b IR R0 E itk
1 W itk ¥sjditk BRI SR 1.153:2.197:0.699:  HifkIE PA 2R T P G k-2 RO R [22]
2 A5 gk 1.249 FHHE T Al B i s I T
2 B 4% 5 R PR B Wl 3 Ak 28 oK 7 ) (ad-
vanced glycation end products,
AGEs)/RAGE Z K5 518 #%
2 REIELR EREE BARR Y 1:2:4:202 (R BN P B DY O B BMVECS JE 45, 8 [23]
| B R 4 i ( brain micro- SOD I% ¥, 41 il Gk 4 % 5 BM-
ESv-R -5 10N vascular endotheli- VECs % G1/S WIBH # , vk 20 4n
HEH AT al cells, BMVECs) i T
AR
3o ELHUM KK HHE 82 BB AR G T 08 Ko [24]
Wi AR B R
i
4 KE IfET — KRER LR 8:9:800 M kG E AR R R [25]
WEBLET TAT LB BR AT R P AR AT L O R
173 A kR B L 2 L BE BRI L 9 IR

T2k 4 T RS L
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42
ies gy i 3% Jr ¥k A BULSY RAERC L 23 By [ 200z Sk
5 HiE R /NBERR BT 18.09: 2. 88:3.98: 4 2 BUFHIRN R g A 2R K1 R B [26]
HERH L ERAR 2 18.79:8.6 G3 W AR A T
MO BT ER R | R e AL G 9 E
HRUST
6 P2 (/H FEEELE R 22200000 Bl i B BB AL , O AR B R I A 5 L A O B A [27]
i # LR R TOEB R H AR JifL 14 58 Fn 434k
PN <y 6 Al H
[ RN FHZE A,
3% 2H ) MG H LR
7T — WEH AT A S 40:50:40: 10 P4 MG B /P PR R R K & R 1 EE-12 [28]
B Rel . A VEF 57 (ischemia- (cysteinyl aspartate specific pro-
% i34 Rbl reperfusion injury, teinase-12, caspase-12) fil JNK il
=LR2RI IRI) s
8 — WAER AN 12 P U B U RRARHUA TR R Rk 4R R A T [29]
Hela 2 Jf 3% 5 #Y B SRS
£ U 7 3
YEH
9 WUHE R SR (BR Sk 107:279:7.99:92 0 Vi R TR 00 5h) L SRR i o 20 TR R [30]
TR L W R
WA
10 B s W90k ( S R 1001001 O A ORGP R T FRARJIEME BT i A 79 R &G (ala- [31]
oM WL FE Z AR LediiR nine aminotransferase, ALT ) | E
Z RAL ER JIER T 52 B AV % B2 i R 1 I R
/N T | (low-density lipoprotein cholester-
) ol,LDL-C) /K-, i 2 i Bt PR 2,
o038 T 400 6 i 7 7
11 JFZ-2r g 2%} Py iz B R 49:31.76 P40 UL IRT U8/ 0 L AE BB ( myocardial infarc- [32]
LAEHER A tion, MT) T AR, B¢ AIG i i CK-MB
W FLES & 11 T ( cardiac tro-
ponin T,cTnT) 7K
12 BRAY 25 4 R AT NEE AV 1001801 M MCAO S/ P[] S i/ H 2R 4 3 |, s 20 [33]
I e 1 5 A AR BLUAR LS I B R AE
A NER K
13 At AT AN AR 101 P/ R G BU B L/ AR 3R 4 9 ) R & DPPH [34]
A A B L[4 FIH B R
4 WE. JTHA WA G 14:42:28 iR Ml G L JS MR 22 TG PIBK/AKT B WUREORLR [35-36]
¥ R T H AT Iy fil bz A% 05 , b7 L 40 B8 1= 5 1 Nef2/
HO-1 3@ g miHi 0S $idi
15 L= 7 (H BT ELER. Ft 5 1:6.1:15.6 PiAr Ul /b ML TG R 40030 JUL 208 B 9 [37]
PEE NIIE=N il ¥ HE 4T 1k
AT L AE WEAR A
[ )
16 — AL KR 104 Fig PR 2 0 ) 4 ) 4 A Al Bl A R [38]
17 — T PR 84.50%:15.50% PO B AT AR B RS R B BOHCR L R AR A [39]
0,7 2 2R 1A
18 6-LHE 8% (16.5% ~T1.5%):  HOMA DR G HRAM 2 B0 Hela 41M0F [40]
T \10-2 ) (11.0% ~12.0% ): e B 1C,
(11.0% ~12.0% )
— SRR AR K

3 PEHFHIMAESERM S HE S B b B F 3R
bR 1A R 22 18] KA 308 53 2 18] 1 26 3 B L
b, B R TR A BB AL 5 A RO o A AT 4R

LB H SRS 24k, I BE P 2575 3L
AL T Z e, Li &5 R IE AW A
B IR0 E AN 25 W5 A T 1 PR BH ZE P il B 9% ( chro-
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nic obstructive pulmonary disease, COPD ) fit) fx 432 2H />
KBE e, N 12 Tl PR 2H o3 vh e &0 5 T A U S
ARFRMAEY, AS A8 B s
TIVEFRER: R TR NBRE R B I
BRI AT PHE B =22.5:12.5:5:100: 12. 5
4:30:6.25:25:6.25 ¢ Han &4 Wb a5 fifiJr 1, 5d
Ik 49 1 i 2y e 0 2 2 s R 2= AR Ak, R R IL-1b (1L-6
Je LPO, E 3 S GEE TN A& %3677 COPD B4R
I A AEANE 2SRl T LAk - — R 1S E
AW R I, B PR A IR R NS
B WIEH IV =6.89:6.35:6.62:6.68:6.07
A, %) COPD HA7 55 JRURN B 45 il 5 R B 2 i 7
L AH S 6V H 5 TC AT S o f67 50, B [ L 1 5 90 79
EGFR/PI3K/mTOR it s 45 ¢ o BRBH % = #F 5%
RO,k R =L B HE AU IRT
R e ot A5 5 VR (R = L 7. 5510 25 9 T
AR TR L P S =L A 2 iR, Hl
il 47 38 3o ¥ 75 Noteh 3 %, [ 8 il 45 P9 Bz A K W F
(vascular endothelial growth factor, VEGF ) & ik 1iij 14
Pl ZH 20 . Shi &Y BERR R, R E MR
ZWR A fE RAW264. 7 40 fid v B A W1 1 1t p [R] 470 48
VEHD, T e BE Ee b 4 LI P [ %000 fie £ , HE B0 FH B
AN NO AR R 4 g A (IL-6 \IL-18 Fil TNF-au)
FNE PR 7 A, 42 8 TL-10 7K 7 4 55 280k 14 i H
7, 0LH 5 P85 Toll ¥ 5% 4K 4 ( Toll-like receptor 4,
TLR4 ) /#% A -F-kB ( nuclear factor-xB, NF-kB) i %
AKo
4 BETHERURSESELAPGHANEAR

rh 24 1Y 52 4 W) o A R B T A oK
I A TR A5 T R A R TR T A R0 S 2
B W R 2R B R W, A T e 245 ) A 4R A
THZA e, 2B (paclitaxel taxol, PTX) 167
FUMRIEE Y — 2 A7 259, T AR Sy B — T 1 A 20 BB
BIRTT AR RN K IR 22 K By 7= A T 24 7 5
BRI T Holm R IT AL BE T % (piplartine , PPT) J2&
MEEZE h 2 O AR W B, 76 221> 20 i & v S A
il 968 40 M 4 5 A (B PPT A6 44 P4 110 K 7 1k 2R
Yy A FH B A%, 1K PPT 5 PTX DU AR BE /R 1L 2,301
TV R4 T Ak #5808 4 oK 0K, 7T DL e ik PPT A0
PTX P& 09 R BR , 2 25 $2 v 7 &%, N AUAE 1 MCF-7
20 P 08 T A A S BT BELA AR G2/ M Y, £ 9 9 e A
BUR, HOSC BT LR 20 M A K 3080 1 g %
Chen 2" 1 % T —Fp 0} ig (folic acid, FA) & /i Y
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Hh 24 BB 3 2H A W R A K BUBERE , T T e 9 R R
(pristimerin, PRT) A1 PTX (10: 1) fY e [5] 38 2% , DA 15
SR IA T AR /N 40 il e 09 A 2 OB, PRTAT L[]
R g5 PTX XF AS49 9 40 g A= K B9 # i 45 . PTX S
5 FA R R C A, SRR ] PRI AL E] 4 2
Y 4 K I R ( nano-micelles , NMs ) 2t 3 1T i 28 #0 i) 4
RN EE, H XM R aEPE, 5 PRI K PTX [ fi]
BRI AR L, IF R 958 770 28 NMis X Jier 98 A 1 A0
RS AR A S g 0 FLRIL AR S o B R -1
¥4k, ( epithelial-mesenchymal transition, EMT) £ 3¢,
X B ] 9K BURR S T —Fh 2 DR rh 2y
AR 2 0 B 25 2 I . Qiao SF TSR BT
UE -7 s X Bk i 4 1 — OB AL B B R R AR R
B (20 3) AR TR B, R W08 30 % b e s 24 4 2 i L
Ji g 6 R DR A SR AR E A A E WA S, B
A4S Dfs T B R R RS SRR A
TER R IT S5 T S i 1 2 Fp 3t 0 8 JE &R 8E (co-
amorphous system , CAS) , KR # 2 - 75 % ¢ . BX {1
R-FAARR Y R & o 18 12, A
CAS B 75 YA 3 B Wiy ) 38 % o 45 1 L3 AR 3R A A2
W W VE D ANASE B T VR B I, OF B ke T A5 2808
SrMEVPE 25 (9 A, Singh % RS S B, K )
TREAMER S TREARER A L1 UE R 3t iR m] 1%
S Hela 4 AL T, 1C5, ik 2 8.49 pmol - L', 3 5 i
i 40 B Ah 9 55 2 3 B8 (extracellular regulated pro-
tein kinases , ERKs ) FE G 22 24 50T A6 2 1 B0 (mi-
togen-activated protein kinase, MAPK ) i@ [ % p38 %
1 caspase-3, MM 155 5 caspase #<H P I8 T

rh 24 4% G2 700 U XE LIRS ff 48 1 - 2 53 B 44 P RS
70 i) P e B S A7 e B e 451, WIS B ] 0z
ME LA A5 T T v 25 4 880043 W T BE 20 4 T R 9
KAURE \CAS (NMs e f 14 55 57 70 28, B 68 %50 1 3t A
R BR ) T 2497 R0 K 5 R R S8R 5T 1R) AL dn AR ) A ]
AR P [R] T X DA ) (RS 1 22 VA A R 22 A 1)
PE 2245, by v 245 1 B 1) RS AT ST SR AL TR LK

5 #itERE
5.1 /Mg HEPELHISIEST B0 4tk

2 K A2 05 A RO L 5 A RO ), SR IR SE BE
B BOHESR S G R (SR (RS Cangn
IS TEY I AT ) S ) AR i A S o
HRAERC L, B 15 4 & ) RE 8 1K B 0 o 245 2 R IR T
P A TR RS IR SO R T Y Ak JT A 4
FE o AT TR I 20 BB B S AR F 52 e AR T
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