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Abstract: Objective To analyze the Q-Marker of Tibetan medicine Rhodiola crenulata that correlated with traditional efficacy
combining network pharmacology and document research based on core theory of TCM Q-Marker. Methods Compounds database
of R. crenulata was constructed through literature research and TCMID database. ADMET attributes of each component were
calculated by FAFDrugs4 website, and drug-like compounds with similar physical and chemical properties were screened. The target
of drug-like compounds of R. crenulata was predicted by BATMAN-TCM platform. Then these targets were imported into DAVID
database to obtain tissue distribution. Target-related diseases were analyzed online by CTD platform. According to the definition of
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Q-Marker, the potential Q-Marker of R. crenulata was analyzed in combination with the relationship between drug-like compounds
and traditional efficacy. Results A total of 67 drug-like compounds of R. crenulata acted on 407 targets, mainly targeting tissues
including liver, lung, kidney, heart and brain, involving 1060 diseases including cancer, hypertension, brain ischemia, myocardial
ischemia, atherosclerosis, heart failure and asthma. Combination with the traditional effect theory of “clearing lung heat, treating pulse
disease” and meridian tropism in lung and heart, recorded in 1986 edition of “Jingzhu Materia Medica”, the main involving effective
ingredients ethyl gallate, gallic acid, salidroside, herbacetin, caffeic acid, catechin, protocatechuic acid, vanillic acid can be used as
candidates for R. crenulata Q-Marker. Conclusion Potential Q-Marker of R. crenulata could be effectively predicted by taking
“effectiveness” as the core element and supplemented by analysis of other principles of Q-Marker. Further studies on efficacy related
pharmacology and pharmacokinetics can be carried out for confirming its Q-Marker, and provide a basis for the formulation of
scientific quality control standards.
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Fig. 2 PPI network of R. crenulata drug-like compounds

23 ALNHREXERESE

231 HLSMELSL W DAVID AR S E 4,
PL P<<0.01 JF2R#e 3 5 A3 B SR KA G E
LR HAGERAL, W 3. HANARREHAF 5
AR 0 IvAZ 2 1/ S N = ST 8

232 RUAMNEDR SRR ESE ¥ 67 MR
PEAL S 5 5N CTD W3t 43 B A 00 , T 3k

101s..

B hil B W PR B FLER CERRAT

B3 ARRAHGHEUEMNEASH
Fig. 3 Tissue distribution of drug-like compounds in R.
crenulata

B, ERRBEAERNERLSR, 155325 4
TEFEEAR . 1060 PR, Wi 273 KFhi.
Cytoscape 3.7.1 B A 2 2 VAL B0 B2 RS-0 7
Wz (B 4D, N DiRe, DLEEAE N4RARTH
1% FEEAE R, Horb STk BRI DAREE =10 1)
PRA 59 > (R 20, W RERLIEIEE 2,
FUBRS B Bl B ATFIMR. B ANGE E SR ALR
A5, WwFLARE Cbreast neoplasms) . AF¥ Cliver
neoplasms ) . ili% Clung neoplasms). i 51 iz J&
(prostatic neoplasms). ¥ (stomach neoplasms).
4EE e (colorectal neoplasms) %%; [AR, i &
ONIE RG. ARG, WRRA. HILRS.
Wik REMAETE R ER, BH& ILE
Chypertension). fixi&kIfi Cbrain ischemia). CoULHR I
( myocardial ischemia ) . Zh Bk 3 £ 1 1k
( atherosclerosis ) 0> % Cheart failure ) . i Jid
(seizures). Fil/RZ%HEERTE (Alzheimer disease). %
i Casthma) « AELJi: Cobesity ) « 1 fR 7 ( diabetes mellitus )
A CFE BB AE endometriosis) 250 -



¢8$ 202110 B52% B2 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22 . 6917 »

A T
® iy

i &

e o

& 2 A

e o 0

4 AFRREGMUEY) “Be-HER"7 ML
Fig. 4 “Target-disease” network of drug-like compounds in R. crenulata
R2 ARKREAMUESEREKR (BEE=10)
Table 2 Diseases treated by drug-like compounds of R. crenulata (degree value > 10)

s e el [ s e P fi
1 breast neoplasms 46 31 myocardial infarction 14
2 liver cirrhosis 43 32 arthritis, rheumatoid 14
3 prostatic neoplasms 42 33 reperfusion injury 14
4 autistic disorder 33 34 mammary neoplasms, animal 14
5 carcinoma, hepatocellular 33 35 drug-related side effects and adverse reactions 13
6 stomach neoplasms 31 36 urinary bladder neoplasms 13
7 hypertension 29 37  substance withdrawal syndrome 13
8 chemical and drug induced liver injury 25 38 carcinoma, squamous cell 13
9 obesity 23 39  mammary neoplasms 13

10 seizures 20 40  memory disorders 12
11 neoplasm metastasis 20 41 hypotension 12
12 diabetes mellitus 20 42 epilepsy 12
13 colonic neoplasms 20 43 disease progression 12
14 schizophrenia 20 44 atherosclerosis 12
15 disease models, animal 19 45 anxiety disorders 11
16 lung neoplasms 19 46 kidney diseases 11
17 adenocarcinoma 19 47 acute kidney injury 11
18 endometriosis 18 48 diabetes mellitus, type 2 11
19 hyperalgesia 18 49  pain 11
20 carcinoma 18 50  melanoma 11
21 colorectal neoplasms 18 51 brain ischemia 11
22 asthma 17 52 liver neoplasms 11
23 neoplasm invasiveness 17 53  alzheimer disease 10
24 inflammation 17 54 nervous system diseases 10
25 heart failure 16 55 cardiomegaly 10
26 myocardial Ischemia 16 56  weight gain 10
27 cell transformation, neoplastic 16 57 bipolar disorder 10
28 cocaine-related disorders 16 58 infertility, male 10
28 amphetamine-related disorders 15 59 pancreatic neoplasms 10
30 nerve degeneration 15
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IL-1B A1 TNF fAE s M 4 20 8. McMillin
SR B TGF-BL AT {23 MMPO 12 18 184 Jin if. fi 57

P, PRI 20 5 R n] RE A R A Y
PARIEDROH AE - Simats SEHOIRF 78 KBRS
PR R 5 i 2L 230 AREG RIEAHXS Ty, 4L50K
SeRrR] gl R RE R . SR b, 45
RAF RE LT _E R ORI SRR A
H2 USSR P IR RCR . Besh, R A
A TR YRR BIRGr 31 A, AR
PR AEGHEFP AT 15 NEREPEAL SN B R TR
LW WFREERPRR . LLRRH . BRI ik
M. HHER. ATER. S-HEAERE TR, FILE
2. A-FRFENEERR. BOME. JLRR. DEHERK,
BJfiER. RILKRE GR3), "THERNEARK “WEit
o BEKIR T DHRHIR I %% Q-Marker

FT3 LARX “EIA. JANR” (ERESSNEET 15 MEAMNLEY
Table 3 Fifteen drug-like compounds of R. crenulata in clearing lung heat and treating pulse disease
75 WAV LA WAV LR AN 1B FHE AL
1 ethyl gallate BETEROME CoH100s 4
2 p-hydroxybenzoic acid PAEZE: S Ty C7Hs0s 4
3 citric acid UEREA CsHsO7 3
4 salidroside A= i C14H2007 3
5 gallic acid WETFR C7HeOs 3
6 vanillic acid TR CsHsO4 3
7 3-methoxygallic acid -HFEIER BT CsH1006 3
8 caffeic acid [ CoHsgO4 3
9 protocatechuic acid R LR C7Hs04 3
10 p-hydroxyphenylacrylic acid A-F2 B PHEETR CoHgO3 3
11 phenylethanol K OE CsH100 3
12 catechin LA R Ci15H1406 2
13 tricin INEHFH C17H1407 2
14 herbacetin HRER Ci5H1007 2
15 epicatechin BILEE C1sH1406 2

25 ETH2HFEMR Q-Marker FUM 4347
LR Rt R BHA SR B Y R AL 4L 50R
TR AR ZE, Ny B A F 254 . 4% K)E
YAt It 90 28, WEILIA 73 Fh. 2 N
By 7 AN, DU )5 45 TE I A 2500 m
DL s FE X MR A i 2 7. 5t REHE &
B E R R ERIS . SIS 2R, w2k,
REM. WMEICRSE, CiEf 280 2406, H
HHY RN L 5 R 1 B2 Uy 2 B L
e ZE AR E AR A A P2 o A AL 5 R S H
T2 R B B AL 22 0y, W3S a4 R
T BERESE R, (ARG R PR & & B AT
ZE B, Li ZEBOR A TH-NMR Fl HPLC %K
AR SN IIRAR= SN INIS (AR =N Wapt X IR S0l
RIL 3 IR SR M FEZE TR EFEAFK
. B, WETIR. IR, HARfea KU

E A FRAERE NG EYRES T HE 2 0.
R, BB rTE NG 4 SR sy, B
— JE IRFIEE
26 HETREMESHWIER Q-Marker FUM 247
AR E A R e 2] Q-Marker R
WfE. W2y &I BTG DT T RO T, Jadil.
FEHURE S 57 T2 & M 2Lttt 47 5% 2 AR
1, BMERANREEE S ARG RE, BAAY
MIE AR RIFEAE A T oM E s 54840, [#
W, HEURURD 0 25 1 B AR A AR A A 22 5
AR, R H N T G A
Hil44 2 117 Q-Marker J& 3E %A L E I
ARRTETHIRIS. BRI, R IR
FR Y« A T K A TLCHPLC LA UV-Vis
XA E AR & SRUSOAF N T 07 s RFE L5 R
22 o AT A E B AT, R A R
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FALS Z W DL B TR LR B, W8
TR R 4 BRI, B T s Rk %
Whn T B A BT . MRS, SR A UHPLC-
LTQ-Orbitrap = # AL, $E T4 REAM 42
HUR A 56 ANy s [R5 50 1 AN I BE A4 1
RN B S R R oy 4T S, BFRLL SRR, MR
WETHR. BETROE. JLRER. WER. LE
My WNHERR . BRLAER. FEIREMEYBA, Brit
2, KRESRIER T s R A AR N IS,
HIE T 405 R RN LB 73 B Ak ARG s 23 B3
Han SEBANLL5R 2 45011 65 sy, Hrp
24 IS AT DME ig RAE AT 5RO BRI A
B, WHEEL SR KAELL 5 K 2 B 3% L rosiridin.,
triandrin 5. X1 FIL SRS AT ZR v BRORE ABE 28 K B IfL
HRRIN B RAE LT S R oy 42 A4, BFE 19 AR RR
7 (ZL5RHE . rosing triandrin 25) Fl1 23 /M AR
W) (RADNA SR W TR, KIe4L
FORFE ). TSRO AT S R RO R A 49 A4~
Wy, KR ig eI AT s 26 4, A 4
AR B R 4y (40 5 K HF . rhodioloside E .
rhodiooctanoside £ kenposide A) F1 22 MRt 4)
JEACALLFORT S WNHERR 3% & TR 8- Mt =
25, 45 A A ADMET 845 (1 T30 43 4t
5 IRHRE A S R A B I L R AT B
HEMZL R . KRB R R W R, e TR
LT WINHERR A TT B AR 41 R R PR A RAE F ) B 4
57 o
2.7 ETRA MR Q-Marker T 43 4fr
5By ml il th 2 Q-Marker i E 2R 2
— o MR S HAT AW AN E N AL R - B H 1 A7
BFEAFORE . BERE. WE TERSE Rl w1 AL
SR MR & ENE TN bR . AREAFTIHC
TR T RELA SR & mlE 7T, SFEE* A
A it AP LL R AR RSO B A AN [N T 77 20
LI R M T7 2 MR IR 38 h 3L 1o 1 € B
W, HAafleth 5MA AR BB, BET
IR WETRAER. MHFFRBLSS, Bribz 4b, 41
SR TS R R iy il HPLC. MS 4%
BORBEAT 75 ENE. KASECTRA HPLC-DAD
VEN 2 AN R = Hb 41 50K ternatumoside 11, 2152 K
MRE . seRT HiER. ILEm. KA sRE
6 NIy . RASEAEBLR A LC-MS X415
RPERER & T LRI TIE . 25 EIng,

21 55 R X LU RS AN B R K B 7 5 & Q-Marker
CHIPE” AR, PR HARE Q-Marker.
2.8 ETEAHEMAIMER Q-Marker T 534

B IR FER . [F—2M7E
ANF 7 AR A R AEAE A Z R A — e %=
S I, T2 Q-Marker B M4 7 BT3RS H R
AR AR W R L FH i 28 3380 L 1l A K s PR 3 328 T X R 1
JE o H B MR CAR 5T R IAS [RIBC 7 1 B 7 40 5 R A
LRI ARG 55 ROR, Hhlid oy =
MR a3, FRE J7 oA G 7] 3 9m 21 50K A
F o XA S5 O3 i I g 5 £ R0k B2 07 Hh 40 R
SFHEAMN, B TR T 2. B RAEER
PALL SR B 55 L e R 4ahs, kB T4
B A B BRI T 2, HE XIS AT AR
TR E O E T 27 s B AR FEE R
SUARREMEE TR, & EHROMIE. i
A, BB O IVE RGN P RGNV A
JSEEH . BEESIEHAA SR E T 2 K
AP B, BT TR BEEE. &
BFIRERT S RIE T E, VPR Z NIRRT
L. A ERE T, nPRE TR E
BSAALERE BEEE . BB IR N SR %
i% Q-Marker.

3 HiE

) Q-Marker g A& UIHH R 25 B0 N BL Al
SEf, o CE R & Q-Marker A% O ELER, &
W2 R A B 2 H AR A H . A2 Rk
RN 7 (FER IR0 “HitE” (HERIAZ)
PIMEEE, ZROMZ it h 2R A ) DRe @i, =&
AN 5] 3 FEE A2 AR B Hh 225 ) Jo B At Rt AT LA A FH 1)
Fik, AHE RN A" Q-Marker FH E K5 -
A, F12) Q-Marker FHfi e b 75 E AT SR M £
36 508 AT AR AL TTECAR 4 AN . ARHE T
BT Q-Marker “HMME” 2 O0ER, WKL FK
eI “IEH, kR MEET, KH
FRUMEo T S W 2% 25 B 22 T7 7, 256 Q-Marker 5E X
AR 4 AU SCHER 73 A, #0800 2150 R AE
Q-Marker,

W1 W0 4 24 B AP S0 R B, 41 56 R 67 N2
HEALEY), YER T 407 MR, F 2 AER T
e O B SR, P 1060 P, EEAE
R 59 M, BUFEFLIE . FHE. L. B
AR o ILBRIL . BB AR G T TN
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B SR R BRI . WEIRI S . ARABLI SR TRk,
TR KR 7 AL GeTh s Lok 32 B s v gen 5 T
il Thao e, . sk, DSk, 3h
K FERE AL A3 S “YRRKIR 7 DA% . FEICAH
RAEFEAE BRI SR “ TR -HE R 5
WIZETT T R, [EIR B “IEE, Ja kR~
FIThEERE & 12 4, 55 ALOX5. PTGS1. PTGS2.
TNF. PPP2CA. MMP9. IL1B. ADRB2. TGFB1.
PDE4B. AREG. BCL2; [FIRfHA “iEifisk, ik
i "B A 31 A AR B E R AR BT HE T
AT 15 NS N IR LB SRR FR. 45
K. BT WHEEE . HFERE. rEKR. 3-H
ARBETRR. FILRR. 4-FIEAER. KO,
ILRER. NEER. HR. BILKER.
M52 Q-Marker 52 3, 454 LR T&5 R 5
Hofth 4 AN JENSCHER BT, RRIZL50OR “TEIR, A
Jik " DR O ) T 2243k Q-Marker, BLFER &
Mg ClE AR, WETIR. BHRE. M.
ILFEER . JFILRR. HFEKRS. (AU E Q-Marker
NP TR SR, J5 B eI Rt — P IS e 7t, £
FEDIRAH GBS . FH G IE 8 BOR BRR 0 T 254 4
N 2582 RS DT TR 7L, DA E £L st RAL R D%
KM Q-Marker, FFESZATAT B SR T APEAN 77
%, e SRR B R RIS
RBAE FIAEHHFEATGEF SR
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