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Research progress on mechanism of action of traditional Chinese medicine in
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Abstract: Functional dyspepsia (FD) is a common digestive system disease with postprandial fullness, early satiety, and epigastric
pain as the main symptoms, and its pathogenesis involves gastrointestinal motility disorders, visceral hypersensitivity, brain-gut axis
disorders, and intestinal microecological imbalance. At present, there are problems such as limited efficacy and side effects in Western
medicine, but traditional Chinese medicine (TCM) has gradually become an important choice for FD treatment due to its overall
regulation and safety advantages. Multi-omics technology (transcriptomics, proteomics, substitution omics, microbiome) has a
comprehensive analysis of the specific role of drug development in the complex “multi-component-multi-target-multi-pathway” of
TCM, and has played an important role in revealing the mechanism of action of TCM in the treatment of functional dyspepsia.
Therefore, through the integrated application of multi-omics technology, this paper reviews the mechanism of action of TCM in the
treatment of FD, and provides a scientific basis and new perspective for the clinical treatment of TCM.
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(maltase-glucoamylase, Mgam) . fH4#%iz ATP i
al JE7& (ATPase Na*/K* transporting subunit alpha 1,
Atplal) I R EAASE 5 Bt 1(solute carrier family
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T3z 4 3 (cholinergic receptor muscarinic 3, Chrm3) .
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Fig. 1 Regulation of PI3K/AKkt signaling pathway by traditional Chinese medicine for improving and treating FD
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B AHEE A S ALEE 2 (acyl-coa oxidase 2,
Acox2). WEHWIHZE A 2 (cartilage intermediate
layer protein 2, Cilp2) BCAT&IEH (paired box 7,
Pax7)- [#EflEEE (pancreatic lipase, Pnlip). A
1126 (ribosomal protein 126, Rpl26) [f] mRNA ik
K, BE L Acox2. N cip2, UWEHIRABAS
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Fig.2 Traditional Chinese medicine improves and treats FD by regulating signaling pathways involving differential proteins
such as SERCA2 and C-kit
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metabolism). FEZ B (tyrosine metabolism)
VIR WA il (primary bile acid biosynthesis)
MERS AR (purine metabolism) S5 &KIFEMEH, Hrh
LB HEA (acetylcholine )« X ¥ "4 Chypoxanthine ) «

VU AW 5ES (tetrahydrobiopterin ) Vi B ER AH B
( glycerophosphocholine )+ 4- ¥4 J& 2K T4 il fig  ( 4-
hydroxyphenylpyruvic acid ) « i g Bt & Bf %
( phosphatidylethanolamine ) 7a-¥2 3 - f/H {§ 475 -3
( 7a-hydroxy-cholestene-3-one ) « — & J F& I
( trihydroxycoprostane ) « N- Z Bt 21 & R ( N-
acetylhistidine) Al L-3,4- ~ I HEARE (L-3,4-
dihydroxyphenylalanine ) 5 glycerophospholipid
metabolism. tyrosine metabolism. primary bile acid
biosynthesis. purine metabolism %5 7 F{C & 1EAH
Ky VLA i A B X FD YT 202 57 7 e A2 Ui
TR AR Z AT ER (K 3). Z2E AR
HET OCFERMAETT), HAZS. BAR. 112
LR, X FD S50 BAT B A7 AR5 R ).
Zhang S5 I AU H 00 T RS2 TR
pefgt B L& R (L-leucine ) 2F-fi#fi-B- i IH AR
(tauro-B-muricholate ) . #Z(f2 (valine). R4
(adenine). Zf#ifHER (taurocholic acid). XM

*1 HhEHNESAETT FD EREANTKIES

Table 1 Trends in differential protein expression underlying improvement and treatment of FD by traditional Chinese

medicine
] ZH EREH oilild AL 3 SCHR
HEHEN B SERCA2 W FD T 36
= PLC-y2 W FD i 36
B Vdacl W FD T 36
B Vdac2 W FD T 36
B Vdac3 445 FD i 36
Rt} PIgR W FD i 36
Q=17 RT1-Al W FD T 36
+ =48 RT1-CE1 P FD T 36
+ =18 MHC Il W15 FD T 36
+ =18 Tapl W FD T 36
+Zi8 Tap2 W FD T 36
BHET H GSTP2 P FD i 37
G E T B C-kit A5 FD e 38
B TNF-a W FD N 38
B NF-kB P FD T 38
B IL-3 W FD T 38
B IL-5 W5 FD T 38
B MAPK 45 FD T 38
= EGFR1 W15 FD i 38
=) B PI3K W FD T 39
B AKT W FD N 39
X P4 B gastric Motilin 2 W5 FD A 40
B ezrin W5 FD i 40
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Fig.3 Herbal medicine Amomum tsaoko Crevost et Lemarie improves and treats FD by regulating metabolites, including

acetylcholine, and modulating glycerophospholipid metabolism

(hypoxanthine) %22 (tyrosine) LR (creatine)
J&§ ¥ (putrescine) o-fifl % 2 (a-ketoglutaric acid)
THREL (butyrate). FJEZRE (cysteine) FI5 R
Chippuric acid), 30 FD fER. Pan ZEH4I i
F R 1 A A 22 A T IE TR IR B2 69T FD (AR ML
fil, KRIWEFKRERD T HENAR
(phenylalanine ). tyrosine. 4% (tryptophan). &
2R (arginine) MIZJEME (amino acid), W75 HGE
FD SiEAR . PR — A 4, A 0 7@ A 4
P A 2GR G 0 i, i Lin S0 HEE BE A
U AN 2 5B HOR B FETH TS AN B I B G
FD MR FINLE], R IARE A 2 3500k 20 MR
PEZACEYIA 13 AN IRAE, Mg 235
K 10 DNCEAA Y 9 DNOCEEIE, VPR
SEVHIE A B R FE @ AT ERER Ceitric acid) L-
leucine f1 ik FLI%EER (eicosapentaenoic acid), j
BXF FD My SEGEEM . [AIIF, Fang SEM6ItH3E
T AR A 2 R X 28 24 3 2 IE A 0 T 4 s AR S
fn X FD AAEST RV AE S (7 3 (limonin) |
P Kz i 2 Chesperidin) « 5 &1 #5 5 (isosweet orange
flavonoid) %], U@ CH BRI MES
EAR[ (Janus WG 25 5% ST REFBET 3
(Janus kinase 2/signal transducer and activator of
transcription 3, JAK2/STAT3) |, FilE SRR S i
Xt FD A REFHIIGIT S BGEE A .«

Britbz Ab, ARBHH AR 08 K I R R T %

X FD WA © 2 KRTT SECEE . BT iERE
I NAR IR FNNAL, % B sl ), 2
FD SEIRET ., Eh 42518l AR A 22 BoR, X il
IR JG N ELEAAE (postprandial distress syndrome,
PDS) M FD P tH G HIARIHEAT 1 4z THI PRI 4 8]
AL, R SO T SR B B BB 1
PP IRIRSONE,  [R] IR 7R Y 7 SR LeA Q) & T A
F SRR, R O AR R AT 5 3
RN ARG FBERAHZEEE (proline)
ARSI, (H AR A Qs & S A T LA
EH, FXIEATR N (phenethylamine). 2-7K 7.
MEf% (2-phenylethylamide). D-ffiZE (D-proline)
JITHE S5 T & 50X, (AR 1-iEngik-2-52
R (1-pyrroline-2-carboxylic acid) & & J5 [ WL T
BRI YA FERC I & B AR R A
AR AR BN I I 25 H R . BeAh, B
Wi S5 10T 3 AR 20 2 SR BIE 7T A At 50 JH IS B R
A FD HIRITIER, RIMAHEHAITE, KEMAEN
11 FBEAEMbRICY, B3 3-ZAEEM (3-
aminopropoxy guanidine). (2)-2- - FLHK-16-%% It
i # 2 Tk FR [(Z)-2-pentacos-16-enamidoethane-
sulfonic acid] . 17,21- — B 3t =+ fu k8 (17,21-
dimethylnonatriacontane ) «  4- Mt BE B X fE e ( 4-
pyridylthioamide )« (=)-14(15)-3F & — 15k =¥ &
[(£)-14(15)-EET]. 2,2.5,5-PU&GBcF % (2,2',5,5'-

tetrachlorobenzidine ) . & B ( dihydroacean-
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thrylene). 1-+ —/#-3-fi (1-dodecen-3-one). H
% (malonic acid) &5k EA1k, F+ H B WpiEizas)h
Ae /520 B 2ok . B L EHR YT T R I B B AR
R 2R AL, AT S P TS MR R Y KRR FD REAR (3R 2D
24 WEMEFEREZEGT FD RRER
AP A 28 S NAR A BT sk A2 e L asd A%
VIR ERE, FRHERIUAFR s, JFH

15 53 S BIR H  AE Je 2a T P E R A5, X
TR AR AT, A R
LA TE S E R R AT FE0 5, a7 3 R AL
M IE AR, fEYER NI RS B R E
IR, A2 IR ARY, iEREIIR
15 FD MRS R IEE VIR Eidx b aa 255
J B B RLAR N B Y R AR L, 8

*2 HEHNESAETT FD EFKEINTLEE

Table 2 Trends in differential metabolites underlying improvement and treatment of FD by traditional Chinese medicine

P HHN 7= AW hie A5k a ik
FR ESEY L AR, W15 FD i 42
ESEY RIS W15 FD i 42
FE{F VU AE s ns 4 FD i 42
E=(1] Hym B AR 415 FD i 42
FE{F 4-32FEIR NI R 4 FD i 42
ESEY T M Ik 2 B % W45 FD i 42
ESEY To- 23 - 1B 8 4 -3- W15 FD i 42
ESEY =R W15 FD i 42
FE{F N- B & R W4 FD i 42
FE{F L-34- R FIEHE IR 4 FD i 42
SE AR FE{F L-2 &R 4 FD i 43
ESEY A ifh-B- FRUIH R W5 FD i 43
ESEY ETERNI W5 FD i 43
ESEY JURPEE N4 W5 FD i 43
el R HER W FD S| 43
SRR IR B NS 45 FD i 43
SRR IR AR 45 FD i 43
R JiIN W5 FD i 43
PRI J& I W FD i 43
PR - 2 ¥ FD i 43
IR TR 45 FD i 43
SRR PR IR 45 FD i 43
R L pRIR A5 FD LA 43
BT Iy RNEAR W FD i 44
135 Pt = R W FD i 44
15 RN W FD i 44
137 R W15 FD TiA 44
137 R W15 FD TiA 44
WIEA B g 137 FrE R A FD i 45
137 L- &R A FD i 45
137 AR AR A4 FD i 45
AT 137 -HNEHAN W15 FD TiA 49
Iy (2)-2- =+ FLBp-16-I7 Mk e 2.1 1% W FD i 49
Iy 17,21-ZHE =1 Juke W FD i 49
& A-NE R BRAR T W FD i 49
g (£)-14(15)-F 5 B =I5 45 FD i 49
g 2,2'5,5'- U STk 2 i 45 FD i 49
g = 45 FD i 49
& 1- -3 W FD i 49
i1V W R 475 FD i 49
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7~ 1 FD B A YRR FRRE, M R 2T
P 18 53 5 A A R R T R TR A FH A B 2 75 6t g
TR PR B 2 4EFE 0, Bai S50 IR0 K
P b 2275 PG FD oK B 38 ol 26 P 1 e A AR
YIEIsZe, RIS pE il AE 3 OGS FDOK BRI i
TAEP R RS, T BT (bacteroidetes ) A2
JEH ] (proteobacteria) F1EEER [T (firmicutes),
B A 8E IR TR (short-chain fatty acids, SCFAs) ff]
o', MIMAIT FD. BEHGESURRIGIEMED
B HE S R G Az BORLNS FD A R AL 2 [8] 1)
KA, RIUFH- 70k w] a8 i<t 18775 i i Ak P e
AACE VIR 45K, Tl Toll F£5Z4K 4 (Toll-like
receptor4, TLR4) 7E-+ Z#RHIRIE, BEEEL
3 FD REMR . TSRS0I i AN 15 307 % JHHA
A FD Fuf2 % (5-hydroxytryptamine, 5-HT) [
1K KON il T AE D s B 2R, K3 FD KB 5-HT
FIL TR EREYI R ZREL, (HIRARE S
Tl AR PR, B3 5S-HT MRIE, (2
B, WA FEEH, 558 FD GEIR.
S E B SER KR T 2 —, ATl
LR PUEACRI. Rk B 55421697 FDIS,
1 B NG S LS 138 b o S #H B HFEZE. FD Y697 H AR
BUHIRIE TS A B, S H B 50T e e Wk 2 i i i A
YR BELE R, Y firmicutes. bacteroidetes DA KA
VAR AT # A (muribaculaceae) W J&IFE, [F
et R A& 8 (zonula occludens-1, ZO-1)
A& & A (occludind FIFRIE, MEE+ 8%k
FEBERE, 0% FD GEIR. Ui REEFZ75fh. A
PRIz RRL . 8 BT A 7 S R VA
JT 5 0GE FD RIS, 3 BRI W B miE i
WA 7 B HRIE YT S5 56 FD GEIR.

AR, AR A 2 Tt R I b PR R T VN
FD A BERGIT SEEEEH .. BRI %L
HERXT FD KR B W3h 77 S W B A= 1) B R 1 52
KI, ZHBEHRYTJEH) FD R ERFT B 1 BIAE X =F
BEREI, A BT TS A, B AR YT Al
FD KR E A w451, R BGE FD KRR
B W) /7. JEmeta SO FANARER LA T A A
JEERHEEIRIT AR FD B3, R+
BRI RERS VAT B I E K, S R AR
MEE, SeEmEMAEYERS, (2t FD AR
U . Han S5 5L 15TV Celectroacupuncture,
EA) JRJ7 FD, RILHLEHST VL AR M) NF-«B

p65/NOD FESZAR SR e 45 M3 &% 3 HeH (NF-«xB
p65/NOD-like receptor thermal protein domain
associated protein 3, NF-kB p65/NLRP3) #1817,
-+ 1 I IE R o MR ZREE. 1Y
DT TR E K B 2 B BE DRSS I SCFAs &
=, MIMMSGEE FD KRB+ 380 480
3 4iF

bEE 2 H e R BB 5 HEOR A MK 5 6
B ICHECOY RGP R 257597 FD BARTEHL
BT 18 S . 2 DUBARL. HHIERTAE
FR%y, JFEE ARG NEFNE, oR R R 2 5 A
PEAIRTT . IR il 2 AP EOR, BRI
“Z -2 R -2 IER T RN IR0, I R
Wiy, mABAY . BRI 22 7K
W, thERZGIEMIREE . &Y B 7 i s PI3K/Akt
GG I LA RAZ O EE, 25 B sl bR 5t
s T, CARYT FD B3l i 2 5
HE R BRET . VS 27 S 2 8 ST IAE |
AU AR D) Re Ry im g, SCILHT FD 1) 2 46
VA8, R 2 IR T . AR S A
SER T H B AR A IR SRR, IREAR
WA I UGS B Ml KTzl R 2GS pil
SE A A BT 27 v A5 T B 8 i 1E A )
WRFSEM . REE B BRI RES R,
MEZf#E FD REARE0), DL FIRIT 52 FD (BT
B F PR 2 R 55 IR

FD & H iR W) B D RebEng, Hop
AEFENLHEIE AR, WAZATTEE2, T, Bsh
J1ERG & FD B0 il —, A4 B AR
B SZiaahigs LU B+ IRt R, XEREER
e il SN S9N AR TR /NS 7 R 1S3
W, FD BHRIAERKINE (somatostatin, SS)+ 5-HT.
MAETEHEMAK (vasoactive intestinal peptide, VIP).
JHE#EY 45 % (cholecystokinin, CCK) 7K-F4IEH A
YIRS, MIEBHE (gastrin, GAS). B3lIE&
(motilin, MTL) 7KFEIEH A3 B & P04,
Ry PR EBURMESE FD B R L, I
Xt B IS NI i BERURR, DA Rk R
FEAEIRIBOR, AR FE B A e R 3
X EURPE I = BREBUBRSZ ARG . RER
FETEERROCI0S), 15 25 52 M 52 40 R0 i 1 i D) B R R
J& FD B WA R, R 23 v 15 &7 5K D Re 5+
Cis-ALbeiS ey == R NSNS | UL DS Y T 177E
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R H A HE AR AL, A PIEL T B s
AEGETNREC. A, AT IR T R ALAE FD P
P A AE 43 (ELEL T REE I 52 Ja) 8 98 RE AT

25 FD WA SR ES, IXERFM TN, 3t

FIF T FD R B A BN (1B 4D,
X 2 H AR S N o, WP
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4 HEZRTT FD HERMHSRE

FEZG{EIRTT FD J5 A — & ARSI 77,
By mE R E 2Pk B, 2R AGEE HAR M
T, HGUATH KA, SPREEERPUE
G R & s Th R B S AN LABEAT M A4
VAR, T A2 24 BRI D A AE R R, I
BEAR R IHIAS RSO o LR, R BRI B 295 DA R B0t
PEASE , FD ¥ B Bsh J3 5 0« AT TIEAT R e K
OIS B, PR ReR BRI, EXxt
R BRI T HRCRAT IR . BEAh, B2tk
Z R AR IR YE SCHF, &7 o = 2% HALHA
i DS iR BN AVEATE L 22 vA I SS L N 1= VR )
18T FD 5 MARAEALHHIE . ThPaEEEE &, B E0HT
FAGUERE OS2 AEPE IR, AR THIm AR B (R
Ve IERAE

X AR R FE RN L i TR R PRk
A ROE LR DL A R AT . M BIARE
2T, RGUHEAE RN H G, ATt
HEEZGIRYT FD K730 RN, FIRIHTH R RS
BEROR AT PR 259697 FD IR S48
[0 IR i 7 oy K AN = G M3 T G

RBAR ALY FAREEAGA R
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