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HIIRES, AR ZRAE g — i ELA AR s i B 24 ()
AR, TEfegerb B 25 vh iz W T W 18 9
BIT , WAy A 2 R A T, PR 7 O fit
B Ik A A7 ST, 2020 AF PRREE (T ) B
G R B 2 RE A BT, A e 25 AR A
MAEVE R A, 6 H AR thoal i 2 By 1BD 1Y
YERVE 2S5 M &, AT AR IBD IR Y7 o 72 i 21 22
fife i WV B — 2 W 2 BF (e Fn 25 (8
A2 R T A K SR e R S e R G
VAT G BETE R TR A AEPE B RS, Jia SEPE B
TR AR 25 H i OB (1 A SR 45 17 (Echinacoside , ECH)
Al DSS 755 1Y/ BLEE % A& s ECH Al 3 3k ) i
s b Rz an e g | R TGF-B Sk 1 By 40 e A6 7=
A R IR A e 2 AR FHUO ECH i n) 3 4o 41 i
mTOR/STAT3 i R ik K-F, Z2fift LPS iF5 30K
Sl b B2 A0 B PR TR AR Ak B AERE T )
PER P A i B B, W2E 2,4- Zfif R R
(2,4-Dinitrobenzene sulfonic acid, DNBS) % 5 19
K25 W 9 i & vl 20 21 8Lt 1312

M8 2GR — 155G TAEMBE RS . &Y
27 253 RS R 2 A5 2 A G 38 AR
FOR KRB AR 1E B2 Fat B TR 2 B A
A= PR N 1 52 2 25 AR . VR I BIL I RN 25 3
W, SR 25000 & A 2 p A Ae SR At T S S
RIS 2 25 B2 A% O 2 JEST 25 S A R I
Gy FZ BRI DU R 250 S AR s 1 AR
PR AR A MAE 5 B A Z Rl AR LG R, Bl
Bl2E BRI W, 45 245 B2 Yk 2 1 R 24
SR EEEAEH, A elcsg B Y A T BT A R g
JR A 4 DTk

A SR A IR AR5 S B 5 AT R il LPS 155
S BV2 4 Y A AE B O 2 A 4 i e
JE U LR B U8 B e 2 I U0 iy e B RNAE
YEFT . BT, RARZE S X 98 E 14 W o 04V FH 3 fef
A HGE . ASBE ST T X 4% 245 322 5 3h ) SL g
TRIC A R BT RE JRE 1 i i VR I BIL L, S H
1RYT IBD il R FH £ B8 64 7 ik FUE B

1 MRENEE
1.1 KF
i BB AR 2 4 (DSS, A X 4> 1 & 36 000~

50 000), & & MP 22w ;5 bR 3% e il i) i &, e ot
AW T AW BT ToK G 1 245 4% 141 Ak 2 1t )
AR E G ZHOR ) g g 2= iR A R A |
PBS ZZ /Pl RNA SRR 55— S a0 &
2x S B PCR §7 3 19 FLIE 5 %5 W .RTQPCR 5]
Yy, BIUFE 4k IR AE RN A RS A JC R TE K
EH HyClone NI
12 FENHESES

KZ--FP RGBS A, s B4 R AR
AR A CTISRE A w30 L, H AR HI-
TACHI 2 7] ; CFX %t 5E & PCR Y, & [H Bio-rad
ANHSW-CJ-1FD RS TAE R, ML RER
B AR A BR 2> 7] ; NanoDrop2000 #8 £ & 43 % ot J&
i1, 7% [E Thermo 2 7 ; FBZ2001—up—p F i3 7 K
gk AL, 78 E SR A R A INFINITE M
NANO # Z I BefEbR{L, Fi 1 TECAN A #],UV-
1600 B 5840436 BE T, 11 55 35 sk AU 28 A PR
Gl

2 REHE
21 MEKHBZESH
211 ROKETEPERY 2B A BRI Sl
I, ¥ £ “Echinacoside” “Verbascoside” “Cistanoside
A” “Tubuloside A” “Isoacteoside” “2 —Acetylacteo-
side”“Tubuloside B” 1y 7341 A= W) 16 V£ 18040 ik
Pubchem (https://pubchem.nchi.nlm.nih.gov/) # i
IR T R B =GR A AR, A sdf A
X
2.1.2  WTEAEHIRE SR IO S R T P
[ = 4 45 74 S 43 1) 5 A PharmMapper 224
(http :/lilab —ecust.cn/pharmmapper/index.html ) , #f!
MUY FhBEFE “human protein targets only”, H % ik
TARAF BRI, 5 B A [ B 20 0 107 B R S H AR HE A
¥ H UniProt £ # %=  (https ://www.uniprot.org/ ) 3K
FRCAE A 40 R0 I B 2 4% PRORIEE (R 24 PR A L 4%
7 Rl xF A H AR RS TE

T£ GeneCards 24 % (https . /Awww.genecards.
org/), L) “inflammatory bowel disease” A & i) 5
G RIEVEI AR B | B PR A R A5 2R
2.1.3  #HHA -5 A A EAE H (Protein—protein,
Interaction, PP) [ 4% #4 ##  {# ] jvenn (https://
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jvenn.toulouse.inrae.fr/app/example.html ) 7 £& 22 il
T R, ARIBCPA I P o3 B8 AT IBD Y
S OB B S R A AL B String B P E
7 PPL i e 43 #7 . T 4% PPL M1y TSV S0, S A
Cytoscape 3.8.0, 158 F H A R4 P i (degree)
8, T degree {H /NG PPL W 245 #4736 1k,
2.1.4  FEPHAAK (Gene Ontology,GO) M fiE & 4
AR RIS A B4 5 (Kyoto Encyclopedia
of Genes and Genomes,KEGG)l & £ i
I DAVID ##  (https://david.nciferf.gov/) X} A
WA PR R0 %) IBD & 45 A 7 T 0 38 i gk A7
GO Z3H7, 1 DAVID B 2 %F Py R I 1 23
X IBD % G 4P A1 B A kAT KEGG 1 8%
£ ST

215 PRHESE T M it o — L o — i o) 5% A
W R RYTEPE R, PO M 5 IBD 1Y)
AR UM KEGG & 4 1A 36 f6 4 22 0 P 1t 23— 40
10 P 2%

2.2 BYEERLIE

22.1 Pkl [ SPF 2 HETE BALB/c
/INEL(5~8 Ji],18~21 ), H b BT IR 5 R 2 1 FH S 3
B R A A I PO SR [ 5256 3 8 AR T
HE5 - SYXK (51)2017-0038], 17 3% F SPF K14
B W (23£2) °C, AHXHEE 50%~70% , H LT
MRS 12 h s B . s S ) SR ¥R AR b Uik
B R L SO 2 e DR A £ it A 0 O Bl i 52 56
FHEME, F 20 HUNRUENPEMR SR 3 d L R AT
HERERLAY A 4 4 B4 S L, OXIRZL(CZ): F
TRITEHE K B JERK , 52 7 d;@DSS 4 it 4l
(DZ): A AR AE A BURC 3%DSS Wi, 2% 7 d; 3
WA BG4 (1Z) (250K E 0.1 g/ml) .

H O A H BUEC 3% DSS W, E 25, S T
d; @A K% BT e ) w2 (HZ) (250 ¥ 0.4 of
mL); A HR A HBURC 3%DSS W, # B 25, %
Zr7d, BEEH T dSWIrE 12 h, SHER F AL
AbBERT 4 h MGG T SRS LD AR, Ak AR 7 B IR
ERVACAE I8, 4t B s BRI T FF I . ) 45
KB BUN R IE R FC45 S0 E

222 ¥R 1% 30 48 0 (Disease activity index,
DAL) A H [ 5 i 180 B A F /s BUAR B i, g
/N BEURG FCIR S 2R IR U 2 2608 B 5% o, OF
HEAT AR BE 43, PR AR E DL 1,

%1 DAITHE
Table 1 Scoring criteria of DAI
WFH R E B EAR 1L
B E (%
0 T E EF %t
1 1~5 Eike
2 5~10 T4 e
3 10~15 Rk e
4 >15 il IR T L s

DAL ¥ 45 =(FR 5 it 2 43 + FE 60 MR 3T 43+ 28
i B P43 ) /3 (1)
223 AP % E B PCR K G0 s £ 5
(qRT-PCR) K& Wi £ /N BROWLE , 35 YT A 0.5 em
KN LU 12 7E 20 RNA R RAF I A7
W, BUR LI A RNA $2 BOR -6 Bk i
FEPCH S RNA , 5% 5% PCR 97318, A0 /) B L
JIEH mTOR [ TGF-R A~ 5C B 4 92 15 5 38 % T
&4, qRT-PCR T HIBIHIF5 L3 2,

x2 Sl¥MFIIE
Table 2 Primer sequence table
il & 4 AR L5 IRGEEZ
GAPDH CCTCGTCCCGTAGACAAAATG TGAGGTCAATGAAGGGGTCGT
mTOR CCTTCACAGATACCCAGTACCTCC AGTAGACCTTAAACTCCGACCTCAC
TGF-B GCTGAACCAAGGAGACGGAATA GGCTGATCCCGTTGATTTCC

2.2.4 PICRUS®2 JIfEdE R R JH CTAB u SDS
7 i B U i /1N LS B [ 2 DNA, 22 5 33t
FORFISE JEC FL KA 00 P £ DNA 4l 8 R Ji2 i i B

& DNA TEOE ™ HIICHE KM B2 1 ng/ul,
VIR BE 5 O JE DR 2 DNA A b, AR 4 4 44 DX Jal ik
P& 47 barcode B9 45 5 M 51 % New England
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Biolabs 2% @] 1 & GC 22 vl 1) i & L PCR R &
W R v A5 PR EL AT PCR P73, LAA AR B 34 3
RRHERAE

PCR 79 1 2% 1) By i W 68 e v Dk Ao ) A 4f
PCR P2k B A7 45 SR A, IR S5 2%
1) Bt B W B JC PR DK PRI . X E B S 1
Qiagen 72 F]HE AL 4 g M1 G kA7 [Tl

i Fl NEBNext®Ultra™IDNA 3% # £ i 7] &
A PR AT SCE M, R R T 0 SRR AT
Qubit A1 Q-PCR E &, fF3CEGHIE, 1 No-
vaSeq6000 _FALIT

5 16S rDNA 3% 7 Jp 45 R, BT
Greengene ZUHEIE H1 () ASV tree F1 ASV 19 3E {5
B, e AT 3 W AH A i D D Be A R B X
Greengene I J72 rf LB oA 60 47 i 11 56 TR ) g i
PEATHENT, A T A T B A R R R T e
TINS5 K 0 A5 1) 7 TR R 2L R R S ) A5 4l
PErb, AT A ) R T

3 #ZRE5HH
31 ARBREFESEERFRESSW

W05 1 B0 B = 4R 5 48 SO 3 ) 5 A Phar-
mMapper ZHE P2, A5 BN [R] B 43 % 07 19 AH Rz H A
B R SR T UniProt 4 P2 25 HUE: A B 450X 7 114 4

AR 2 PR A5 B o B 7 Fhodesr x5 0z iy H bs
A L1598 354 A8 A5, #E GeneCards £
JiE R, L “inflammatory bowel disease” b 5 g 1) 45
R IE D B REE R & 3k15 7 851 4~
B0 A B jvenn 7R 4R 22 il =5 RN FR IR AK 28 16 1
53 B SR IBD BFE s 32 4R IR 1 s 45 3] A
RN PE 53X IBD A B 474 A A5 254 4>,

KRR REES

TEERSHER

7597

B1 EMMIBR5REERR(IBD)RFEERTRE
Fig.1 Venn diagram of active ingredients targets

and IBD targets

3.2 PPl M

e A 2 A S R A0 A AL B String K0HE 12 HEAT
PPk , AP 2 e, AR B i o0 AR A
W R T P G2 A IBD AHOCHE s, AU T 1k

2 ZEBAEAEE(PPMEKE

Fig.2 PPl-network diagram of common targets
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0 P AR 3 xS P B o 0 AR R AL 5

BT AR AR GO EAEIOC R, B AR H
U 2 W RS 227 AT AT X S
MEAEM A4 917 ME A BEAEL, FREE R
7.25, #R¥E Cytoscape 3.8.0 #fi {4 CytoHubba 43 #7
W 2 rp A0 RS IR 3 o HEZA T 30 A%
OB S AL A A PTK2 PIK3R1 JAK2 . A KN
T2 & (EGFR) \KDR | 3F 52 4 1§ 24 %2 i (SRC)
HSPOOAAT | #2 5 IR /TR IR 4 iF 1 (AKT1) STAT1
PTPN11 %,

B3 Zlimmg
Fig.3 Network diagram of Core target

HfH

Count

3.3 GO MEEE&EFM KEGG BB EESHT

i JH DAVID B4 2 X5 Py R 28 3 78 38 23 %
IBD & 45 G 47 4 1 254 A8 5345 GO 43 B
(P<0.05) , M58 75 283 454113 #2 (Biological pro-
cess,BP) .79 7% 4l i 41 /3 (Cellular component,
CC).166 &4 T YiE (Molecular function, MF)%X
P, AR R EZF & (hip ://bioinformatics.
com.cn/login/) ¥ Count {HHEZ FERTH 10 A7 475
LT3 HT L ANIEL 4 BT, RO 5 PR e+ i IBD 2
51 BP 15 5 1% 5 (Signal transduction) | £ [ it
Wi 4k (Protein phosphorylation) 8 7= F2 11 8 45
(Negative regulation of apoptotic process) RNA
RAWE G 3+ 5 5k IE AR (Positive regula-
tion of transcription from RNA polymerase 1l
promoter) | 25 1 i K fift (Proteolysis ) | 56 K 2 3% X
¥ (Innate immune response ) . 2l Jifd 38 5 (1) 1E [ 1H
7 (Positive regulation of cell proliferation) | Zfl fifl
534k (Cell differentiation) \DNA 5z %) ¥4 55 1E 17
% (Positive regulation of transcription DNA—tem-
plated) . 20 HLXF S PR RIELCAY S (Response to
xenobiotic stimulus), CC F 24 il (Cytosol ) . 4fl
M % (Cytoplasm) . #% (Nucleus) . J5i i (Plasma

BTy

Cellular component

4 GO#EEL£HE
Fig.4 Enrichment analysis diagram of GO

Biological process

sl

Molecular function
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membrane) Extracellular exosome Extracellular re-
gion #% ¥ (Nucleoplasm) Extracellular space , 8 5
(Membrane) 28644 (Mitochondrion) , MF F %A
454 (Protein binding) (A8 8 1454 (Identi-
cal protein binding) ATP 45 % (ATP binding) | 4
J& B T45 4 (Metal ion binding) &F & T-45 4 (Zinc
ion binding) . 15t 22 24 IR /75 2 R/ & %2 W AL ity
% (Protein serine/threonine/tyrosine kinase ac-
tivity ) (i 45 & (Enzyme binding) . &% F it [R] 5 — 2%
1% 7% (Protein homodimerization activity) 2 [ 4 i
1% 7 (Protein kinase activity) . 25 [ i 22 FR 34 6 5
7 (Protein tyrosine kinase activity) .

i FH DAVID %8 22 %F PR AR %5 06 P Bl 49 X

IBD KRB FH B 254 A0 5 2817 KEGG i i
BT, LIRS 161 Z5 B B AR A T 1 g
43, WRZ M5 IBD RS 4E 40 5 F1 KEGG
R (1430 R AT T B — A R R 2%, N A
5 Fron  de e 2 AR, Ze o 1 A 18 Bl A AR
PENEVE AT, AT R Sy S A B X 7 O 32 1 6
AR RV R SR A SR L i AT LA
T, PR AR 2 R R A3 AT e A AR T T2,
mTOR ,ADH ,CAS .SMAD MAPK \NF —kB %5 # ;5
O R 2 98 i 38 % omTOR 38 4 TGF-B i % JAK-
STAT il [ \ AMPK i [ 5, 31 52 W 200 JfL A 5 1%
5 W A AT AR

B 5 Bior—¥8 =18 W%
Fig.5 Component—target—pathway network

3.4 HAKEBELHFHIRS DSSiHESH DAIES

R LE R LI B CZ 44h, HiA 3 A R
[ ) A o i A A S A il 5 0 (1 6) B
Hh, DSS X 4 R o D % 4R e e, 20 I Ol A
JUEE DAL e, 5 6 RIS M &, 2 R
AT HUS , DAT P45 32 9 B A, B i 1% 0 28 1 [
K o HZ, 24 o 9ok 40 S B IR, 28800 ot o 2 eI
S5 S U R BT B T R e 5 R 1 A=
B

Isr - HZ
-+ Lz
-+ DZ
§ 10} - CZ
R =
v 5
=
&
0
1 2 3 4 5 6 7
IiF ]
Time/d

B 6 MAEZEI/NR DAL HIHME
Fig.6  Effect of Total glycosides of Cistanche deserticola

on the IBD score in mice
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R TR 5 5 SRR I R AR 3 R 9% 60 4F L) 7

35 MAKBEEZRFTIEIBD /MRS mTOR 0
TGF-B fE 5@k EKIL

mTOR Fl TGF—B 5 -8 [ & P i 4 KV 1)
P I B 5 3 3t qRT-PCR A0 /)N B AT
H 4% mTOR 1 TGF-BAY IR, 45 F /R . DSS Xt
2 /B R mTOR 1 TGF-B I mRNA # 35 & 4%

m CZ
; mm DZ
2 3 s m Lz
- =
-l o
ﬁ; g
et
®Z
<=
s =]
i
E
<
= cz Dz Lz HZ
215
Group
(a)TGF-B

E#/NRUR RN, 5 DSS A B /N FUAH L, YA 2
FHE/NE T mTOR #l TGF-R3 3k i F A%, H
s R ALY T BRI o B3, BRI KOE S
IERHEAR BB 7)), Z5REY, AREDHT
T mTOR Fl TGF-Bf5 5l Mk |

mRNA %57k F
Relative mRNA expression

2051
Group
(b)mTOR
T X R K F 3 RN ST 258 DL P B B bR i DR (means = SEM) "R . Geil2% . 5IEH AM 1L #. P<0.05,
#H P<0.01; 5EIRA A L, *. P<0.05, %%, P<0.01,*%#% P<0.001,
B7 BAAFEZREX/NRIEAEFF mTOR 1 TGF-B mRNA RikKFEHFMm

Fig.7 Total glycosides of Cistanche deserticola downregulates the mRNA of TGF-8

and mTOR signaling pathways in IBD mice

3.6 PICRUSt2 Thetix B4

PICRUSt2 & — 5 T4 %) 16S rRNA LI K&
Greengene FU4& B ) ASV tree I ASV AL H(F
BT TR R T e O i AR )R R T H e
COG 48 FE AT I Re I, 25 5 W7, g 18 TR A 2
AE 200 & RNA N e sty Fsh 7y 2 40
JiE JE S A ) SR € A B AL 5
5 0 M RE /A R AR A ) K A AR AN A 2
6L PR 32 i A R A D 52 5 R IR A 7 R 48 ik
KA W iz A A 20 Z2 RO RE . MR
HE#4 A 15 09 D RE LB AT AE 44 R v B9 2 A
Bzl & (B 8), I WA R T fig )= i kA7 32k
5 CZ AL, DZ X 24/ UK COG1132(ABC-
type multidrug transport system) ,COG0745(DNA-
binding response regulator) .COGI1131 (ABC-type
multidrug transport system) .COG1961 (Site—spe-
cific DNA recombinase related to the DNA in-
vertase Pin) .COG0438(Lycosyltransferase involved
in cell wall bisynthesis) .COG0534 (Na *—driven

multidrug efflux pump) .COG0642 (Signal trans-
duction histidine kinase) .COG1595(DNA-directed
RNA  polymerase specialized sigma subunit) |
COG0463 (Endonuclease) .COG4974 (Site —specific
recombinase XerD) COG2207 (AraC—type DNA-
binding domain and AraC —containing proteins) .
COG1136 (ABC-type lipoprotein export system) .,
COG1309 (DNA-binding transcriptional regulator)
T REHE R ik S ik SE LR 2090 1 .V B AL
il 3T A5 5 i AL 5 M. 200 if0 R/ 240 i /6 B A )
A T i B s A G 5 K 5 L A2 EE 2 A
B XNKRINBEL T WA B G, XA 72 57
i A BRI RE SRR XY ) IE W 4L, 5 CZ F DZ 4
/NS L HZ 41/ COG 1028 (Short—chain al-
cohol dehydrogenase family) COG0451 (Nucleo-

side—diphosphate—sugar epimerase) &K % 4 = %
K XA S T Oz f A L M 40
BE /200 IS/ JB A 0 PR I P B R DTG & IR I
N PR AR 2 AT B A e B P I A
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COG1028 ' 1
0.5
COG0451 0

-0.5
COG1132 I-1
COG0745
COG1131

COG1961

COG0438

COG0534

COG0642
/COG1595

COG0463

COG4974

|C0G2207

:com 136

COG1309

CZ DZ LZ HZ
8 PICRUSt2-1h&E + EREHE
Fig.8 Heatmap of the PICRUSt2—functional abundance

clustering

BEAR U A 2 K AR 5% B B0 15 5 % S L o) 2k R ok o
IBD /MR 13

4 iTFig

IBD 2 5 50 18 6 B A9 18 1 4% 0 Atz , R
PG T BE2F Ok e iR A, ™ E S e AR I AR T
J T B Ay U R KR T LT A N TR
A BT M 1B R AE, B AR T R AE R AE M
Jo s W 5 Bl A 7 e LR FERRAE T . TR AT
A S B 5 E 1 B 5 TR I T A% G PR A £ SR

W 2% 20 B2 A3 BT WY, PR AR AT B 40 X
IBD £ Bii 4/ FH (0 55 254 4, GO & 45 7K1
WK ST T IBD Ml e 515 516 % . &k
R A JA T R R B K e R g I
INE 4 A 38 B Y T ) 9 Y 48 B 4 A  DNA AR 1Y
BEEIEWEE EALZS ATP 4SS SRE T84 .
PERS T 455 R T 22 R/ 2 R/ 1% 2 R A T
P OBESS A S AW R A TR G, IR
= S —TE L8 T 2R, R R 3 P oy
Al fiE 38 52 /E A T IL2 .mTOR ,ADH .CAS .SMAD ,
AMPK NF-kB 55 8 5 ] 45 98 i 8 % .mTOR 38
% TGF-P i }% JAK-STAT i f% AMPK i % %5 |

HE TS I 20 A AR KA Ak T AR

FRAE 9 45 25 B2 A T e S, 6 DSS 5 510
IBD /)N BB B AR 400 IBD HB & AR AL AG I AR 9 IR, %o
T EE AT IR AE . A B R B TGF-B fEEA
IBD %595 1 JE AN & AR aok B vp s 1 vt TGF—B1
IR EFRL, S HN LRGSR 0B
2, WURCET 4 240 i 356 74 R LI 27 2 fb , B 24 1
IBD %&£, mTOR F R — K H 2 H 1 Y i,
2 200 B A A R B A TP R T PP mTOR 2
S 2 EE A R R B SR A
g, Forft AMPK/mTOR {5 538 fif nl DA [A] 4y 5 40
L PN A A 3 A A3 i A 2o A0S kA, AMPKY
mTOR 8 H% 9% UF 52 2 8 9% 1BD %9 1Y 8 22 38
B mTOR J& AMPK 52 () N5 507, A
I A s PR S PR AR, TGR-B 1 -t ] LA i 98
mTOR A A5 5 0 [ kKO- Il B wg, Il
A5 SMADS 1915 55 3 [ 18] 432 Hh x40 it e )
FEARE RS, AR S0 H S S0 IE T mTOR #1 TGF-3
P55 38 R 3Rk 25 SRR, A2 BT
B AT 20 22 i £ /0 B IO St ol 2 S 2 A o il
ik DAT $F43, 90 B E o mTOR A1 TGF-B 15 53
PEFIE, X /NREEM A 16S tDNA 734+
JP AT PICRUSI2 ZE N TR B #r . 255832 W,
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The Mechanism of Total Glycosides of Cistanche deserticola Y. Ma on Inflammatory Bowel

Disease Based on Network Pharmacology and Animal Experiments

Yan Wenjie', Feng Duo'?, Zhang Shaoshi', Zhou Shiqi'
('Beijing Key Laboratory of Bioactive Substances and Functional Food, College of Biochemical Engineering,
Beijing Union University, Beijing 100023
’Institute of Food and Nutrition Development, Ministry of Agriculture and Rural Affairs, Beijing 100081)

Abstract  Objective: To investigate the potential mechanism of total glycosides of Cistanche deserticola Y. Ma on in-
flammatory bowel disease (IBD) through network pharmacology and animal experiments. Methods: The three dimensional
structures of 7 main active components in total glycosides were collected by Pubchem database and literature. PharmMap-
per, UniProt, GeneCards and other databases were used to obtain the information of active ingredient related targets and
IBD related gene targets. Then, the targets of Cistanche’s active ingredients and IBD were mapped by Wayne diagram to
obtain the intersection targets, and the intersection targets were uploaded to the String database for protein—protein inter-
action (PPl) screening analysis. Cytoscape 3.8.0 software was used to construct the ‘active component—target—pathway
network’ for gene ontology (GO) functional enrichment and KEGG pathway enrichment analysis on the targets of the
protective effect of total glycosides on IBD. To predict the target and pathway of total glycosides in the treatment of
IBD, and construct mice model of IBD for further verification. Results: There were 254 protective targets of total glyco-
sides against IBD, and 30 core targets were selected by PPl analysis. GO functional enrichment and KEGG pathway en-
richment showed that total glycosides may play a role by regulating cancer pathway, mTOR pathway, TGF-B pathway,
JAK-STAT pathway, AMPK pathway, etc. Then it affected cell signal transduction, proliferation, differentiation, and
apoptosis. The results of animal experiments showed that total glycosides could effectively relieve weight loss and fecal
bleeding in IBD mice, reduce disease activity index, and effectively inhibit the expression of mTOR and TGF-B in
spleen. By sequencing 16S rDNA amplicon of mouse feces and annotating PICRUSt2 gene function, it was found that to-
tal cistanche glycosides regulate IBD disease and cell wall/membrane/envelope biogenesis in mice. Lipid metabolism, glu-
cose metabolism and related defense signal transduction mechanism were closely related, which was consistent with the
results of network pharmacology. Conclusion: Total glycosides could effectively treat IBD through multi—component, multi—
target and multi-pathway synergism, which provided a new method and new idea for elucidating the clinical application
of Cistanche in the treatment of IBD. However, its specific mechanism and material basis need to be verified by further
experimental studies.

Keywords total glycosides of Cistanche deserticola Y. Ma; network pharmacology; inflammation; inflammatory bowel

disease



