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On indirect actions of Chinese medicines and innovation of indirect-acting
Chinese medicines

WANG Jia-bo' ™, XIAO Xiao-he?

(1 School of Traditional Chinese Medicine, Capital Medical University, Beijing 100069, China; 2 China Military Institute of Chinese Medicine, PLA
General Hospital, Beijing 100039, China )

Abstract  The output of high level innovative Chinese Medicines (CM) is very rare for a few years, which is in sharp
contrast to the reality that antibody drugs, small molecular targeted therapy, antibody-drug conjugate and other innovative
drugs have heavy investment and high yield. Acceleration for the research and development of innovative CM drugs obviously
relies on breakthrough of the modes of thinking and methodology. Deeply influenced by the thinking of Allopathic medicine
in Western science system, the mainstream of current basic researches on CM is to find the components and their molecular
mechanisms that can directly inhibit or antagonize the target in disease focal. However, it is difficult to explain the mechanism
of the reported “active” components in many CMs, since the effective concentrations of those components are usually
significantly lower than their steady-state concentrations in disease focal. Therefore, based on the original methodology of
CM — Systemism and Harmonizing medicine, this paper proposed that the mechanism of action of CMs may not be limited to
the direct antagonistic effect on the target in disease focal. Instead, it may involve indirect action through the intermediate
substances across different organs or systems with a long-distance action pattern. A fundamentally break may be achieved
when exploring the mechanism of action of CM active components from the perspective of indirect action. It may also change
the thinking of allopathic medicine in the researches of CM and start a new innovative road for the development of indirect-
acting CMs.

Key words  Chinese Medicines; indirect action; long-distance regulation; intermediate substances; novel drug development
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29I G N, B2 R DR ARG, g ) [ R S KPR .

R 2 2 TR E MR I R BRI, FRERLY 5 2RI B 2 K R . AR, ER TR 2 BRI AT
FEX Ja, 20 R E mACFRE R e e D . R E XA R R A EdE, 2016—2020 F3RHEH
W22y, A AEAE BT 2 M B 1.4% (5/356) . [RIE A2 290 R SR AE BT B 2 I ) B
HEEA K. BT EEMAYIRIEA R, BB ER 5 20 K S A bt e, AR A
T 2GR R B N R AN 4%

1 7KV Hh 2 R Al B ER 2 AR e D I B AR bR, R R B 2 RS N IR g Bl DL K rh IR 2 [
BRACARE I B B A, B R PR 24 [ SR I B R /oK o TR BR N H 20T SR (1) 38 22 5B AT PRIk
WP, DARGW . BARU T AR U R 2 2R BRI AL . 2020 4 38 Y ek IR B il
R K, PEAEBER G RYE TEEEH, yvk “hEITE” EENELZ —, HBARRE
TE B o (RIS AR A A N BT TR 25 R IR RE T, & NZ R B . ST R A Tk
W BY4EATE- RS0 (systemism) FIFHAIEE 2 Charmonizing medicine) JRFE, A SCHE H M E) 92 18 45
1 F 1 A B R85 R 25 T00 0 (P ML, T8 G S X U I 22 5 v 6 AR IR 25 T i R 4, 7 A Te) B2 VR
R R 25 A58 KR 2 B

1 M ESIE SRS R E S

YRR 2R CEBSNER” B AR BT, EAKE T LI A I R . 2
IV, ST H 24 24 B0 A A AE FE WL A 9 . R 25 20 o FOL I AL, 52 B8 R 18
(reductionism) FIX}HiEE 2~ Callopathic medicine) FRISIKIRZISEM . B ARFEA, M b 250 ik B 522306
BN FERR T YE R 2, R A A EE R A2 R R AT AU R BN AY, EUE T B R . B
wi, WEARAIARH 22 A A GE NIRRT 1920 SFEARR BLRR SRR USSR 2 AE R, A
TB T SR N SR s i DUR AR B 2E B R R B ), T 1970 SERRILE E R A
KO HUGE RS SROEARH BRI KRB REREGEEKREH, T 1970 FAR KDL FE
(As203) ¥RIT FH LS, As,O3 697 S 54k 40 Mo 1 195 (1) B B2 4 F B S ok A BT

AR, KRE® R EMHIERFIEREAWIESL R R CEIEE R BIRKT RUME. B2, ENIZ
FH, A2 00/E LS AE L BB AT R, BEERAERREEN . than, MZYRH
FIFEAERE, RZ P AEMER D AR EAEEMR (KT 1% ~5%) U1, 755005 fL 8 5 1)
HAFBWEFAEFAL (KT pmoleLt. nmoleLt /K F) o (HMEE S AMLHITE A EIERE, XLfiE
PR 375 1 20 T T B KT RS R 9K B A 3 A B umol <Lt HE L mmole Lt KP4, X BAR 52
RECYE A BEM BRI . em) s i, A X BE RIS O35 I R A P 2 A B E Y S A, A
1K 8 A A Al I BRI R A B R S TR FEAE A . S 24 2 AR A S A AR 2 25 B
A SCE R — L, RIS BT 2 . XHik 7 BEA LN E RS, R AGESE
B fR, AR Z A, WS RS NG ROEES IS . X620 = 2R ML 1)
[ B, FEAS 25 00387

2 [EEEAEERTREPARTRRNERINHZ—

BB PUERBRAR Z h 25 E FHNLRIAEESE I, T im R 5 R I X L R 25 A 97 3, RATERE
MEXMFRE? PEAGZHITER EERZ RS 1L (systemism) 5 i fl & % (harmonizing
medicine) . TEALBEEN -ANBERGKE, T SREEL, HERER” , MEABEZEHRT
CHERR D 218, FR 4G (A B AH B AR FH Az R 1 48

tein, 2 kPER{L (multiple sclerosis, MS) & FRAX 1 48 2 Gk UL 1K) G938 A 3 140 4 M ot 68 2R 2 0
FORWNLHIA LG 2, BUARER S8 DG R TT 250, W HEEH AR X — M E IR T e 2 A R T
FEWS, HPEIGRSLEAI, ZRETREERIEZ “CFE, HRMEREE, (EN TR o
CEERE, BN, BEERMONNN, REVETIRRES, RBLTREEE” , WoAFEERRE HNE AR
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B 7 JRYRIT R M E R VEDS, IR RS ER I, ANEREBET (Y. A, BHE . AR, R
FREED Xz B RAF R 2007 JUkIaE R, HAharhEddy (e s, A, A FS3E
B 1) 70 Jo 1 40 P 0 96 A AR miRNAS, 370 FE ik e ok I fig 5 fe, A (e g e AR D, AR g,
“INEAEBERN X—ETE, BT 3 AL B 88T M7 D L 2 NMEREER (RN
> A > ) o BRI, A2 E AL TR AR T X PR S HEER, T2
WEERE WD « BARS. @SR R R AL .

B 7 B “ANEFAERERM , EIEA R Z IR A R AR AL R, thn “RNE R A
KR”OARMBRAIEMNT CAmEiET & Hd, o “Agiah” TR ERER R RS RS KA R
B ORGR, ATE EE BA BE X AL TR M TR AR, i A oD B R R AR (R R &R, e M iR i 2 (]
—IIHAREE KR T PNAS MR, 4YBURmiER LS, Bl pro-IL-18 # pro-IL-18 {55 N1k
FHEA e 72 8 42 W AT 00 9% 40 Bl D e, 615 /0N R RE % HK P Bl 58 2 Bl it B m Bk g, BRE T “Ii- g
B AR R A AL e,

AR, R IE R BRI, AL O RAEVFHEMRK R 285, WTREHE T HiEE
I, X e m] gl R SE N N AR 1 i 0 R AR ) 3t — D e b R 35 1 R AR T R IE R . an
JRAIFFHEEARMK (<5%) B/NBERR T {2 3F B 18 B A P2 AR 8 2 R IR IR Can T IR, T IRk 4E
JI5: 105 T WA AT N L i e 4 o AR i i R of () A R 2024, TR (1 33 i 108 B 7= 26 T TR M\ T & #7842 B VR o7 1
FH, AT RE A /N BE B 1 b R AU ) B AL 2 — o

U INBER A e LI o I i B B, (EURIF 70 3 BH 1 AR /0N B AT 9 2 O A 4 AR IR . LI TR BI
JINBE B I A i 08 T A VU A E NS (BH,) , IEINLL BHg %G O R S R R AL TS M, s
EMETAELERZE, JFEENKWK GNP B 2 B, i scE Kisheea, i
BT “Tg-Fdh” B rb 2N BEm A E iR i TR) B2 R A AE AL

I SRR AR BT R R HEERE  (Alzheimer's Disease, AD) #izh “GV-971” & %8 —
MMEAS BRG] . WA, %2508 S I IE R, PR AU PR M R T R AN R SR
FRIGAA B, RN AR 4, iRm0 o3 A JI R, X EVRI7 AD FIRURER, GV-971 & Mg 42
B H 8% S R, HopEEEd 1-9 MNH SR EBRA N, % BPRE M T RESE 1 000 £4, H&
W B e s i B B Y RE 1 22 . (R, G IR ELARRE GV-971 BIIGIRIT /L, it EEAE H R
RAAAKATAT . R T2 2 B U R AR S5 O8 N Z R A 7 5 2 R A A A4 A i B AR T A7 1
(Lein's & KN AR TR AR AR 62 KRR T d BRI AD sz , (HIET “g-in
Hh” {259 0T e e — i LR () B 4 AR AL

A — e 24 0] B 45 IR 00 2 WA RN AT, b T ] 4 b E ek R 25 R T AR T R A8, LA
FILHF B AE 20 tH4 60~90 FAX, FgeHE “BF” AR “HNF” AT TIRAT, hET
ISR A S S Bt T SR, $2H TR “B 7 AR ATRE2 T8 T fofin -2 k-5 b1 i 5 kil R B 2R
Gy VAR VR4 D RE T UL R4, YONHR VR “E R 2R B M OCIRR IR W R T A RE 7T
P, M OCANE T R CUNESEE) nigE RS EIREE RO R R, SR eksE T B W -2 R -
b R - TR A BRSO AT YA TR BH R AIE125) . 38 R R I L SR ST AT — AL T E IR
o MR EERWARE, *NE 258 8 o AR a7 R m A E A, A8
H—BER .

I EE ISR, R VR 3% 4 FH AT BE A2 w245 18 9 AR I 98 1R — o B B i e 4 AL s PEAE
MR ERE, PATRS AL & H B RAFT.

3 XFHhAEEEEERBMEINE

rp 24 ] 3 I 1) 5 A 95 R B R A G R T RO W i BARTE R A e Je, (HGEH S BB A, sk
Z WA E RS UE . 2B 1E & &5 b 25 A0 e WF 78 SCmk i 26 A b, B vk B B AR HE A 2 TR B R i 4E
Cindirect action, INDA) MR (& 1A) , BRI Z50@ i o (A BE A% i Cintermediate substances,
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IMS) AERT G IR ITAE R, T A2 8 Ik A 24 B oy B FLAR 7= 4 B 6 HU e i B s o X EL BT U
AP (IMS) A 5T 2510 JR B Rl 7y s AR =9, A5 AR W IEEY R (s . 4
MIR 7. M MASE) , BOR B EMAE AR E (B 1B) o HAshMArr sy 2 ME A, I8
i+ JE4wiS RNA (miRNA. IncRNA ) . IMS i&A] e H5 — 28 iy S 615 59 F (NO. CO.
HoS 5) o BApkkUl, G EREERTRAAEZMEMNER: ORINERE (HID 1Mt
B, B2 S IMS T 55RE IR TR AHER, hZimd IMS BT, TRk
FEREER; QRIUNFIRIEE T NSRS ER, BRI 25 SREN IMS BB T A F 40
MR R IEAE s @RICAZIFIEE B N BN, B2 S0 IMS 848 17 4H R RA
Bi, HEmRSM 2 AU RE T R IE KSR E R . HAERNE, e (GRS ST H
FRECRL (VRIT 2 ) BN R E T Be s Je 2 PP N UR MRS VED 0T, 3 8 52 52 100 11 R Y05 P Vi PR 4 o A
AT 20 H ARSI AE B A ) BTk KN BB R REAN[R], FERIE AT IMS B BT DL i i8] B .

A s B - . ARET. BHETFES
- = - PRI HE.
L g WDRIRS
- Shiis: EAEAR.
HRIER A R u

B - aMs) B?EERHNE?E'?:C% .

@) —— ({8 - WRESHESST:

R NO.*C(?, H,S%
(IMS) - - BEENEHYF

A PR B AR S BB FUE B0 B IR A W i 3 R

1 P EAEERN ONDA) LUK PEGA P15 (IMS)
Fig.l Indirect action (INDA) and intermediate substances (IMS) of Chinese medicines.

W2 B B AR A B T G, R A B R A (IMS) o — BB AR 1) Hp 24 R B T A AE
FIFL IMS AEASFERDS, BT Ay iR +h B 2 B 77 3 1 5 i B 1A 70 5 A 2y W A iR miR-128 AT miR-
146a, 7R IE AT i v 5 B i P A HERE R A, VAT 2 R MERELL, BUEEANBAR miIRNAs BT fE 2 A B
WIEER P IMS (B 2A) 5 250 n] feifs TR Le IR i iR, B0 I 3R Im A I 2k B i 38 B K
PEITVE R, RIS AT R A RS R FH G IMS (& 2A)  HZ5in T Re s I R, oA il
G MM e B S B TE B R SRR, BB A R . B iE R B E AR SRR
IMS, R 2 MRS B RIERITIER, WO “B-X &7 [miEEsEER (F 2B) .
(BFEE &) mae@EL AEME-IWw-RZE KR8, dmx 2T SORMRERITIER (F
2C) o MbAHh, AR R S AR H A B R R IOA B A O AR A B8 B ROA B
ALl R . ThRER RS IE W A s B A B E AR, 2 nr 8 3 80w 2 4 4l 2% 5 5 HoAth 1 5 4 41
B BN A S S YE AN [, 0 A 4H 2 40 e T e TR A RN 6 R 2 TS 1 R A i R R C i
IMS) 3 177 St X AR 0 SUROA B f A 7e . IHFE . E B E, ROUONIZRE AR . IX Rl
REFHLSMA S SR RS A ER, TReRARE . EHER, HFEEREAFANIER, X
B AT DA RS AT TR 25 AR AR L AR BB N R A, 52 24 Ja n] SR BN 259 J5 834, (long-term sequelae
of drug reaction) (& 2D) . W21 BIL il Be 5 R MEEB IS AL, EFRAH L. X LL[H]
FAE MR R o] B T 38 S P 2 25 B2 90, AT B 4 M A R v 24 8 R R0 R o AR W R FH B AN
P57 B4 IR P ARARC 1Y 1) S
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A B/’—\ (= - —
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| S
4 ullz —e— .
- ERELR /m
) BBy mem
R MRS ZS R S ETAEAY (ECIBREMFIRERE "8 - X "
SR E SR
N | TERER e |
iz ALA & Rt |2
L | % 1B = B
\ :::::ﬁﬁc % %
153 D ' I
\ . | :
YV VvV VvV VvV V¥ —
EEE‘IS( 2nd 3rd 4th Gth {gﬁ Hgl‘ﬂ-.l

AL NG 0 7 B e 24 T A I ) e R AR TR T IO s B D IRAE AR R B b 2 R RRSE I - X BRI R CLorh 2 DL R &
FJRE I I LR - P 23 WA S A (VR YT 2R DRI IERARS . RS AL BE S AR MRS AE N, AT Re AR
2RO T 2GR FERI LR, R I AT REA A6 15 25 J5 173 AR A 2 A1 ) A 2 2

2 hZnHEREIER (INDA) [ ILIE R &S M
Fig.2 The types and characteristics of indirect action (INDA) of Chinese medicines.

ARG MATAE R TAE ], 29 B AA AR (A2 2R T . i 2019 4E E BREUE DILI BF L 24
HOOFNAGLE J H,fll BJORNSSON E S 7£ (#difg 2R 4 &) LARRISCHERS, Hikgh 7490%
JF 35475 ) 55 = P 2R B —— A e B 25 ) ME AT 451455 Cindirect drug-induced liver injury) o X 28245%0 1% T4
iAo 250 BB A2 e el fe s i, T2 YR 25 B E Rl AR S 5l S it , RIUCN 25 91 F o0
BMUACIRZS ,  ATAT 5 & 4043 B4 i i N s . a0, Pusss AT 29 7E VR 97 A & 5t 1) g B8 i
R 281 08 35 PR U0, AT E) 2 b 5 S Stk 45300 o AR 25 IF B A0 I R B AR AT REAE 43040 1
WG G S R R A o0 . St et B s em s AR I 2 (U2 e ) w5l R A %
95 241 i VR 0 S G, 7R AR U T e A B I B R . SRR R AR IMS, IR Bl
by 98 7 T B0 R 2 R AR B R4 F 27280, BT (R e P 3 SO 3549, B RRIR A 9T

BRI, WIR AR AIER NS T A B T R B RE HEY AE R — A0 ) R S AR R A,
TS BN (BB 45 0E e, 02 808 Uzt . teah, 85 BEAE R A1, SRAEXT
T BRSO (BRARIAIT 4850 TRy, Wik sOE R RE /R 2 8 H AR, T4 35 0% %) i 3 o 1 % L
AR A 8% 5 i D) B IR VR B R AR, B AR FH AT 2 T A s (B H AR RO 8 A T
MO B RS, WEGEME AR EEER T . BRI A AR IR N R SR R
W, AT BE Sy P b S 24 D) 2 R 4% 4 B R

4 RTHGEHERAEERNATRARGHLNEE

2 MU 25 R RO B IR AR R BRI TR A8 A AR SR BE AR, 3 BOM B #E AR I %
FEAE o 4% IR0 HUEE 22 1 S8 %, BRATTE B4k 8 T 5K IR AE WM D RE 5 v . IR 4 0 B R 8 KR 1 R
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gy, MEX AP RAR KT B AAAAE s B — 5, WA CAE A T30 8% 5 1035 M o IR FEAE N 259
e 24, BN 2w b DA R $5 4 T L 259

DRLIEG, 24 T HR 24 6058 PR A AR 2 ER T 0w 24 4 R AL AR AR o P D TRUAS 2 T 3 BT o 4 RO e [ 25 1)
PRI A (] B 45 R L R 25 E AL AR “HIRIEE” o BIET 2 KRG AR B YE AR, MR R
FE B 7 3R 7T 2 24 0 o0 AR FI ML, 80 B 38 TR 8 Rt B 5 2 JE AR G b 2 24 F T I SR 4 R 4, AT DL
b 245 GBS 12 A

HET FRET A2y EH Cindirect action, INDA) KGR, ZEHH— LR TE INDA
N T2 i 7t, DU EBE R R RS 1. B4 B X, FrigEEE/E B 25 Cindirect-acting
Chinese medicine, INDACM) , ZIR7EFEZAEILIET T, CLAERIEIEH RTS8 —FKF 2. Xt
Bkd gy g, MR ERMEEER TR AL, R 2 FERAIERT A oTwk AR A
I 2T Re 2 LB AR F v 32, (R sRAE I hE; AR 2l aese DL E R h =, BEEEH
R BEAh, TERNFEH R, P MEIREER —BEAE, AR RBRBERTITAEHE
MG T 3 W INDACM FEIEFAiE P 25288, 6K LACR /776 INDACM, Wil LX|ATEH
A I Fofr B LA 2R

N TR INDACM WS, A SCHEWL 3 AN Bt 7 i 26 K] .

BB, PRI AR AEER, O R AR (IMS) R Rl 33 L
il o XF T PA Tl B2 A AR o8 2 R ST R 2y, XN INDACM, - DLUEE bt $i 5 24 B I 7 70 701
IREFEHZ) . IMS 1E28 INDACM 897 705 I BAEEAR, AT H TN 25 G RIT 20, DAR kb 241
PRIT 208D B VAN SR AR IR o IMS BT B R SE A A S R AR R IR IR, &+ IMS AT L
2 T R 2 R AN AR ARG 1 F 26 PO DU H8 R A 73, $8 R AR IR B 24 11 4 PR, PR 2516 PR R 25 A
BETEAEANMANGRERETEN S TR MR SR X/EAN 1.0 JRAM INDACM (K
3A) .

BB, TR INDACM a2y, &t HRERTERK IMS, BRZE A, 4
g1, B E RSB SIE N Y N, INER R 25 B ARy AT RE IR, SR DAk & IMS,
WD EEMAA IMS, BFHILL IMS 1ERGZTEMAE B 25 . X R asE b2y, MR
HORE L& 52 2 BT IR GG b 254k 2 oo B, i SE B2 TR B A AR AE I ) s (HE XARRFRT—
MR AEY R ), BT 2y A i AE W 7] (Chinese Medicine-produced biologics, CMPB)
se — M TAL G 2RI AR 25 2 T R B 25026 ), X AT AR 2.0 [ AT INDACM (] 3B)

BB, EPXE IMS ZEFE) CMPB,  ARTE B R B B RN, SR A BUAREE B R KT IMS 12
TR MRS, d3E—P i IMS BUEERIE . $RETT AR, R REAR IMS MR AR B RIS mAE R . IR
DARR NS, XA {ERN 3.0 AR INDACM (F 3C) .

A viomes BTG (55) MIEBIE

BITEER Gl
e (5F) ——> EBEEER ——> RERNUR <
(INDA) (IMS) —
EFREIMSEYIRS YRS ER
B vaomes
Lokt £ 5% FRHIRESiREE R
HE (B5) —> BBBE/ER ——> AR —> IMSHH ——>  fEmEn
ISR (IMS) 0 (CMPB)
IMSRRIEF
C  viome
——— — IR E SR
WEBEA  —> e — CCu0
MPB
(CMPB) R SRR

A~C. INDACM #f & It 3 B B .

3 WMEERA A2 (INDACMD WFFLIF & 6 46 R A0
Fig.3 Research and development roadmap for indirect-acting Chinese medicine (INDACM).
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[ #AE AR 25 (INDACM) & — P it b 25 1 78 S R 4%, (B IRAEXT 29 A 5 52
(Rl Sy 5 6 24 W ] e () B A7 7E B4 A (A 424 PR 25 2 . INDACM B 55 75 220 30 A B [A] 22 22 R &
K, HWRRKFWELOH I, B0 @M e 38 B E B R 251 X, BRI LGRS, Ja it g 7Y 2 431
TRV, #ALIE VP AR BRI OO S . B AR IR R SO B R AL R 2 R S R WL A A dE AR
FKNER R EATIRNSEAT, FRAR MR E A R 25 A REA R (MS) , iR, 4
K. miRNA Z5; JE— B IMS T H5EM KR E 4 FHLE . 7EsbEat 1, SRR TF R m $E0E A
BUH R 2 W &, 0 INDACM KIifik iRy, @482 INDACM S FIBF 70 A JE ), A
INDACM G137 254 1 i 85 58 Bk 27 JL filh

5 EEMERBEFHHNAREAMNARGYALHIBETEX

(B 24 P Y R 2 E S 3 1, AN URT DAIR 58 BBT v 24 10T AL SR B, S TT REXT AR A3 K B T R
ER . BRI R s, F BRI T KMBRIE 259 0+ ik, KAFTM 10 T HEYH 3k
2 1A Bz, BHAMES AR S . N T REITRIERII R, B HEIEE S E 2
A, WIERAL SR . RN R, RN SR N 23 2R AT NS, KRR E Z Rkt A&, T
TErmt RIS, FRARBE R A (FRN “Early failure breeds success” ) o At JUIH s 254 N H 25 7T
W T PR AL I R 2580 J1 2, R 2 2 & RIFIY ADME 47 & BRLAR BT 24 i 4 1) 5
Eiabrz —, WAEEIANIGIT CNS Bm M2y & 8 faiatt, seus@Eid bk, &%+
i SRR B o HIEGETR AT b, FELSAWI R REAAAE AN TR B AW o T EIS AN, TRl (R
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Fig. 4 Case illustration for the INDA mechanism of peripherical inhibitor on the recognition of aging brain.
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