FED 20224E4 7 $53% B 8H  Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8 2435 -

« BEAL|REFIEEF -

“RIZTHRE-A-Z” XENARHAREREAREST RS &L
IR AFNERIK N IR FREITEM

EEfmL, £ OF B, BEY L NREL, REZL B OB 2AKRL B OFY, g
1 bRz R 222, Jbat 100029
2. FETAMARY (LERARERD, WAREBRGEAEMBIAR, (L&A 3FF 250103

% E. B8y WRAARMECRE R RIEC U, T AR B T £ R B 1 R S TN R TR 57 W) e
& S BT AT TN . F5k WTEUE S A RO R E & SR G B sk T &, AR Sk, WA
FbRE e f e A i rP AR ThRE S 25 2 1B IR R AL SR S IBERTI A3 4 X 8 L 88 2 ST BV 0 i A b o (g A S BBC 5 R 25 5
I AR, DAMRIR BEFZ 4RI i) “IRAED)RE- TR 2-Th 2”7 SCletE. BTk, it DUA Do RN B iR Sy )
FNZRARAR 19555 I BE Al & S AR AL s BT 2,2 R T IRk bRt (AAPH) FIF MRS S A S0 BT 1) f A5
R R HUBRIT SOERPPE SOE R DAY, S HE A | AEER T T R AP A ISV . SR JLIER S AR R
SEESC 133 1, (R IRE LAESR S IR T 57 N . B IEAS B0 i LI SR S s TR R 19 57 W Ih RE R AR
TR ECT 64 A, B REThRe M2t 7 AL, A9 7 Fiayr R, #3HAHRL 7 FeRERIESL . SRtk oA R LR
i E T AR 2 A B BRI SR, R T RO RS BGEDT, B 10 PR SEE, #itT 6 M. B
Tt G S G 25 JER R H P 1 iR EL T CRfL MR RIS WTBET S ROSAR A1 S iE [ B3 A — e iR . 4518
WA N Fikfe SR AN A3, b AR g 5 ITC 5 B R RIS PPN R A5 1 SR B AN 5 7

KRR DRAEE T Al BT PSR Ak DM, RGE ST B IET s PUEk: Pk

FESZES: R283.21; R285 XHEFRERD: A MEHRS: 0253 - 2670(2022)08 - 2435 - 14

DOI: 10.7501/j.issn.0253-2670.2022.08.021

Analysis on formula regularity of health products containing Dendrobii Caulis
based on “health functions-traditional Chinese medicines-traditional Chinese
medicines” and evaluation of enhancing immunity and alleviating physical fatigue
functions based on zebrafish

REN Xue-yang', WANG Yu', WEI Sheng-li', YANG Yu-zhe', LIU Xiao-yun', SONG Ruo-lan', WEI Jing!,
SHAN Dong-jie!, XIA Qing?, SHE Gai-mei!

1. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100029, China

2. Biology Institute, Qilu University of Technology (Shandong Academy of Sciences), Jinan 250103, China

Abstract: Objective To explore the formulation regularity of health products containing Shihu (Dendrobii Caulis) and to evaluate
enhancing immunity and alleviating physical fatigue functions of health products containing Dendrobii Caulis based on zebrafish model.
Methods The information of the approval documents on health products containing Dendrobii Caulis were statistically analyzed.
Community analysis method was used to analyze the relation and regulation between health functions and traditional Chinese medicines.
association analysis and complex network analysis based on Apiror and multi-scale backbone algorithms were used to analyze the
association rules between traditional Chinese medicines in health products formula containing Dendrobii Caulis, in order to deeply explore
the relations of “health functions-traditional Chinese medicines-traditional Chinese medicines” of all the traditional Chinese medicines in

health products formula with enhancing immunity and alleviating physical fatigue functions. By combining all the analysis results,
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candidate formulas with enhancing immunity and alleviating physical fatigue functions were designed with Dendrobii Caulis as the main
ingredient. Based on 2,2"-azobis (2-methylpropionamidine) dihydrochloride (AAPH)-induced and metronidazole-induced oxidative stress
models and inflammation model of zebrafish, anti-inflammatory and anti-oxidant activities of one of the candidate formulas were
evaluated. Results A total of 133 health products containing Dendrobii Caulis were collected in which health function consist largely of
enhancing immunity and alleviating physical fatigue. And 64 health products formulations containing Dendrobii Caulis were obtained. All
the health functions and traditional Chinese medicines were divided into seven communities, and they were summarized seven
therapeutical principles and were classified seven syndrome patterns. It was found that the high-frequency traditional Chinese medicines
have a stronger correlation with each other, and the core formulas were obtained based on correlation analysis and complex network
analysis. The compatibility of 10 kinds of traditional Chinese medicines was determined and six formulations were designed. The results
of zebrafish activity experiment showed that one of the candidate formulas (Dendrobii Caulis, Lycii Fructus and Astragali Radix) had
certain ameliorating effects on oxidative stress injury and inflammatory response of zebrafish. Conclusions This study suggests that
machine learning algorithm is reasonable to guide the formula of traditional Chinese medicines and it is expected to provide new ideas and
methods for the development and activity evaluation of Chinese medicinal health products.

Key words: health products; Dendrobii Caulis; formulation regularity; machine learning algorithms; zebrafish; enhancing immunity;

alleviating physical fatigue; anti-oxidant; anti-inflammatory
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Fig. 1 Technical route of formulation design of Dendrobii Caulis related health products
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Table 1 Frequency statistics of health-care functions of health products containing Dendrobii Caulis
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Table 2 Frequency statistics of traditional Chinese medicines in health products containing Dendrobii Caulis (frequency > 3)
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Fig.2 Association analysis of health-care functions and traditional Chinese medicines in health products containing Dendrobii

Caulis based on community analysis
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Table 3 Different health-care functions and corresponding main traditional Chinese medicines
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Table 4 Frequency statistics of traditional Chinese medicines in health products containing Dendrobii Caulis with enhancing

immunity and alleviating physical fatigue functions (top eight)
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SRIRAR 1% 57 EEXRESTES 3 18.75 100.00 1.33
RESTHES 2 12.50 100.00 1.33
ER-TIES 2 12.50 100.00 1.33
Wit F—-riES 5 31.25 60.00 0.80
A A B i It 24
Wi 5w L A A I
= o ® s= 2 o Uiy
ﬁf%‘— & o
REMTH & . s @ MHE Y
agx © \ 0=+ @\
spE® o\ O @i
HE @ qﬁ% O
2 O . @4
B ® L © = e
BE s D BB gy mws

B3 SAMMEFIERRESN A) MERKNET B) WERERMREAPPEMES T
Fig. 3 Network of common traditional Chinese medicines in health products containing Dendrobii Caulis with functions of

enhancing immunity (A) and alleviating physical fatigue (B)
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ZHWES. IRE 5 IR R IR 2 B L RGS
W, SRIRMERCSE:; RS 10 57 ORI DI RE (1 25
Hod, FESS5MIET. BEFEE. RZ. BRI

KRNI

BB S ERE AT 6 V2.2.3 Rz Ja s b i
HIARM LT UiRe, FET 2 R backbone Hi%, Xf
“Crhghrh 2y ORI AT 2B, DAt
G EEE R E R R IR FEANTTER
“3.1.27 T, EEFERTWUN Ry, JEW0N “Hy”,
KA “Z RPEEH) backbone MRHIE”, HE S
A JRiN concentric AL E K 1, FEHH 2440 5 M 2%,
DB 4. AR EA R 0% ) DhRe R £ ic
THIEZME BRI 46 wRbzy, OB NA
ity FEEEZ. MIld . AZ. WgfiiEL. S
() HAT GEARAR D395 57 Dy RE DR A8 B C 7 1 2 28 X 4%
B 21 wReh 24, A% OECTT A i PRSI
f&¥-.

4 BT % RE backbone XM S AMMBRIERREEN (A) MERENEST B) RERRAETMERMEIT

Fig. 4 Complex network of common traditional Chinese medicines in health products containing Dendrobii Caulis with

functions of enhancing immunity (A) and alleviating physical fatigue (B) based on multi-scale backbone algorithm
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AL 4 f LCso 5N 966.166 mg/L. FIf] SPSS
(Version 25.0) iH5AFRIRIERLTT 4 1) MLC fHN
778.152 mg/L. fEFIRIHIEF K, RERTT 4 i
HIRE 400~800 mg/L T, Bt 5 JIRfiG HIEH 1 £ i
BN IR BEROR A OEKMESRESE R
FIBS AR, SSei rh BOE LB TT 4 8. s
*6 SAMMEFILRRE NFERIKNESIEENRE
RMmiziEE 7

Table 6 Candidate formulas of health products containing
Dendrobii Caulis with functions of enhancing immunity and

alleviating physical fatigue

eIk B Fzl e/ 2
1 Afi (0.75¢) PEFES (1.5g) MIRET (6g)
2 Af 0752 FEZS (15g Hk G
30 fAf 0759 FEES (15g EBEE Qo
4 Af (0.75g) T G MfeF (6g)
5 ffil 0752 A g F4 Q@
6 fafs 0.75¢)  i# (5 RZ Qg

FIESr BN 504 100, 200 mg/L.

3.2.2 HIBEE S A RABTE Y ik 7 R
6 fliZn, 1E AAPH 1531 AB RIF L i A {0 BRI
Bep, ExtRRZH LR, AR BE T R N SR

E5 RikfiHF4HMOEE-Fi%

Fig. 5 Concentration-toxicity curve of candidate formula 4

on zebrafish

RT FERA 4 MRS EEUEERGRSLEER (x+s,n=10)

Table 7 Effect of candidate formula 4 on oxidative stress damage in zebrafish (x+s ,n=10)

245 i E/(mg L) 10D PN AU

xif e — 1006 054.91+218 675.78 375.10423.66
et - 2020 931.73+£382 838.09* 94.40+19.90
A 50 - 1376 616.90373 544.71* 327.10429.71%
1RIERCTT 4 50 1751 877.594242 467.23* 114.20419.58*
100 1788 052.99413 305.17* 192.30420.02*
200 1620 115.77£143 329.08* 202.00+14.97*

SRl thER: *P<<0.05; SEMALLE: "P<0.05, X 8[H

*P < 0.05 vs control group; “P < 0.05 vs model group, same as table 8

TR (P<0.05), KULEBNI). S Eikhc
774 W3S, PR OGIRE A BT, REEE
Fic 75 4 6 B By £ (1) S AL SR A B E R . G
EIERL T 4 WREE RIS, DR ik N e R g b
PN HIRFEBINS] 200 mg/L I, ZeGiREE R,
FERHEEEZR (P<0.05),

1E SIS S cyl7 RELFERBET M A AN
BRI, SXTHRA A, AR AH BE R RO
BB ERE (P<0.05), FHYEXIRADR O SHE
EWN (P<0.05). SntFEiER T 4 ko35, WY
1 R R s B A R L T 4 IR TR, R
MECZRLEm, B mAEARER TEEA (P<
0.05), RUMFEIERL T 4 HA BT RHNH BT fa s

AR A o

323 PIHUMSRG FPTAPS R IES IR Rk
J7 4 FINURIR A RPN JORE RPN 45 Lk 8 Fi
Bl 7. fERMEVIAR S EBINUMAR 2 RER A
FHAE T RAZH, A 7R 2H B T e vl s 40 L R 55 4
PRLIT % BUMLARAR 1 X 34 )5 CLANURRAR 151X 35
Fse e ) BEAE (P<0.05), HPLD M
W7 8 2 RE R Y A R )y, WLBRAS (538 . T B S
PR o SRR A B, Geid iEikfic 77 4 KBS,
B LA AR £ X Ak 1) r MR A4 PR A [ 4 i
BRFRD, HEFEMSH. EmRES50e
ZIRERI R, MRS, A ZH A PR 4
R a2 T A% 380 B A 0 28 1 B O i)
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500 pm 500 pm

A, B-RIEFCTT 4 243 AAPH 31 AB AU S LR TRl C. D-RIEACTT 4 B S ) cyl7 RBESD AR BER O oL
HXA L 1P<0.05; SEMALLE: "P<0.05, B 7H
A and B-candidate formula 4 improves the oxidative stress injury of AB zebrafish induced by AAPH C and D-candidate formula 4 improves the oxidative

stress injury of cy17 zebrafish induced by metronidazole P < 0.05 vs control group; “P < 0.05 vs model group, same as fig. 7
6 fRIEEH 4 MBS EFHEHRGEIREIER (x+s,n=10)
Fig. 6 Effect of candidate formula 4 on oxidative stress damage in zebrafish (x+s,n=10)
8 {RRET 4 DB RER R ABEER (xas.n=10)

Table 8 Effect of the candidate formula 4 on inflammation in zebrafish (x+s n=10)

il 7 &/(mg-L™") 10D TR =
papiS — 207 928.01 +8 755.53 1.504+0.71
Y — 462 224.194+46 709.52* 34.80+5.27"
IS A %5F — 256 268.53+59 804.75 8.70+2.63*
g Bic J7 4 50 346 856.04+27 694.39" 23.70+£3.65

100 279 195.53+51 439.47 18.50+5.68"

200 257 988.27+47 204.36" 13.50+3.34""




© 2446 » PER 2022448 B53% B8 Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

- . R S TR
R T s + it

153 BLJT 4 100 mg-L™!

(LR J7 4 200 mg-L!

fii% AL /7 4 200 mg-L™!

A\ B-RIEACTT 4 XEHUBEART AR GERE L Cy D-BRGACTT 4 X248 JERE I B 1 L
A and B-improvement of mechanical injury inflammation with candidate formula 4 C and D-improvement of neuroinflammation with candidate formula 4
7 ARIEECT 4 MWD B RER M AIMEER (x+s,n=10)

Fig. 7 Effect of candidate formula 4 on inflammation in zebrafish (x+s n=10)
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