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Mechanism prediction and verification of Cistanche deserticola in the treatment of inflammatory bowel
disease

QIAO Ming"?,ZHU Yi"*,HU Junping’, YANG Jianhua' *(1. Dept. of Pharmacy, the First Affiliated Hospital of
Xinjiang Medical University, Urumqi 830011, China; 2. Xinjiang Key Laboratory of Clinical Drug Research,
Urumgqi 830011, China;3. College of Pharmacy, Xinjiang Medical University, Urumgqi 830017, China)

ABSTRACT OBJECTIVE To investigate the mechanism of Cistanche deserticola in the treatment of inflammatory bowel disease
(IBD). METHODS The active components of C. deserticola were screened based on TCMSP and literature reports. The targets of
active ingredients were obtained via Swiss Target Prediction platform. Then the disease targets were obtained by searching
GeneCards and OMIM databases. PPI network and “drug-compound-disease-target” network were constructed. The core components
and core targets were screened. GO and KEGG enrichment analyses were performed, and molecular docking verification was
conducted for core targets and core components. The IBD mice model was established and divided into model group, positive
control group (dexamethasone, 0.4 mg/kg) and C. deserticola extract group (100, 200, 400 mg/kg); blank control group was set,

with 8 mice in each group. Each group was given relevant

AEETBE FZE H R AE4ATT H (No. 82160772) medicine, once a day, for 7 consecutive days. Disease activity

* E—EE Rl EAELN, A BT 1) Rt 2 A T
K5N . E-mail: 1532527694@qq.com

4 EEEE T ARG L. IO RIS S5 OT pathological morphology of the colon of mice was observed.
% o E-mail:yjh_yfy@163.com The levels of inflammatory factors [interleukin-6 (IL-6), IL-

index (DAI) score and colon length were calculated, and the
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1B, IL-10, myeloperoxidase (MPO) , tumor necrosis factor-a (TNF-a)] in colon tissue, and protein expressions of core targets
were detected. RESULTS A total of 39 active ingredients and 232 potential targets of C. deserticola in the treatment of IBD were
obtained. The treatment of IBD with C. deserticola might be related to core components such as quercetin, suchilactone,
B-sitosterol and cistanoside H, and core targets such as TNF, AKT1, STAT3, EGFR and SRC. GO and KEGG pathway analysis
predicted that the biological processes of C. deserticola in the treatment of IBD were mainly related to protein phosphorylation, and
negative regulation of apoptosis, mainly involving PI3K/AKT and EGFR tyrosine kinase inhibitor resistance signaling pathways.
The results of molecular docking showed that the binding energy between the core components and core target of C. deserticola was
less than —4.7 kJ/mol. Animal experiment results showed that after intervention with C. deserticola extract, the body weight and
colon length of mice significantly increased (P<<0.05 or P<<0.01), while DAI decreased significantly (P<<0.05 or P<<0.01). The
congestion and edema of colon mucosa were significantly reduced, and the pathological score of colon tissue was significantly
decreased (P<<0.05 or P<<0.01) ; the levels of IL-6, IL-1B, MPO and TNF-«, as well as the protein expressions of PI3K,
phosphorylated PI3K (p-PI3K) , EGFR, TNF-a, STAT3, phosphorylated STAT3 (p-STAT3), AKTI, phosphorylated AKT!
(p-AKT1) and SRC in colon tissue were reduced significantly (P<<0.05 or P<<0.01), while the level of IL-10 was significantly
increased in model group (P<<0.01). CONCLUSIONS C. deserticola may alleviate IBD by regulating the SRC/EGFR/PISK/AKT
signaling pathway.

KEYWORDS Cistanche deserticola; inflammatory bowel disease; network pharmacology; molecular docking; experimental
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HENE ML IR B 1597 5 BT AL/ N B A I B AN 58 88, R
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T BB EIR , FE 0 MOBR 20 T 2% | BRss S5 R B3R
SR H A, BHAE X R 2 A0 CE 45791 F 2 /0N B 25 i 2
LUB TG DUA T 5% | 45 i 41 2 5 240 M 32 10 AR B4R st
SR 0 B S s/ | S RE R T S DR 5 i A AU B 2
PEO BN (P<<0.055 P<<0.01), Z5H-ILKI6. 723,

D. CEfGIikAl

AN
N

¢

’

| .E sl | F. EE%%U%@E B
T+ 210 37 Sk 3205 S0 B 5 4300 17 Sk 2% BB b 5 200 M 5
AL,
E6 HHENMNREFHAAREFRSEME(HESRE)
3.24  CEXP/INRZS ML RAE R F 7K -5
S X RAAR L, B /N RS I A1 80 1L-6
IL-18 . MPO, TNF-a 7K °F- 4 I 2 Ft 155 (P<<0.05 5 P<
0.01),TL-10 /K 2 E R (P<0.01) ; SR A LL , BH
PR B ZH F CE 4% 57 i 20 /N B A5 i 41 21 P IL-6  IL-18
MPO  TNF-o /K34 i AR (P<<0.05 8¢ P<<0.01) ,IL-10
KB 2 F4 8 (P<0.01), 255 3R 4,
3.25 /NP SR R R KOF
523 U6 BRALAH L, SR /N R 25 i 41 20 PIBK
p-PI3K .EGFR . TNF-a.,STAT3 .p-STAT3 . AKT1 .p-AKT1
SRC 2 [ 3RIAAKCF 1 1 3 5 (P<<0.05 5{ P<<0.01) ; &5
FETYZH A L, FEAPE XS BEZH AN CE 4557 i 4/ B i 41 28
IR AR R KOT ) i 3 R (P<<0.05 8 P<<0.01) .
LERILIE 7 %5,
x5 BRANRLEHALR

x4 PMREBARPRERFKELRR (xLs)
Eib] n IL-10/(pgmL) TL-6/(pgml) IL-1B/(pg/mL) TNF-o/(pgmL) MPO/(UL)
7S PR § 47041709 17355064 2912747253 WITLEN6T6 2306726
fRR 73682032 14508£2386 358949511 65527413515 97.06£28.07
MR T OM4TAES34 303 464 30052+8471° 4482112328 3860+ 1678
CEffAI=4l 712874326 SLIZEI895 3312419580 51081+11063 51611162
CErliAl § 2080412 5075£2216 3236247921 508.68+ 14697 45.53£1521¢
CE 24l § 3LI0LTAC 275514122 294138605 46142%14030° 44261 13.58°

a: 575 (X IR L #E, P<<0.015b: 575 X BRA L8, P<<0.05;
c: SIRIZ HEE, P<0.01;d: 5B HA, P<<0.05,

PIIK — - —_——y ™

P-PIBK s — — — 85 kDa
EGrR | - D o o — - 134 kDa
TNF-a --— = - 25 kDa
STAT) e WD ©N — —_—_— 5D,

p-STAT [ — -_— ——

AKTI -—-_-- 60 kDa

p-AKTI | = — — —— D0

SRC T S S e cm— w60 kDa

pacin S G S S - )
A B c D E F

AP IR s B ARRUEH s C P4 B4 s D CE i A it 4H; E: CE

HRHRR4H ; F - CE (IR
7T BHMNREHALPZOEARIENEIKE

4 itig

ARHFFE R, 3 F RS R A5 R 0 i
L FTNER B-A S B R H 5 00 4 25 TNF
AKT1 ,STAT3 EGFR,SRC /i H 38 i 45 A 8 1, 1K
BT R 2 G- 22 0 s DR R R AR R A DR
FE W B 3R AT L S ) A PR A AR A T 43
SR, B RAFIHTRAER". J555 N BRAEAE A AL
HEG I M 3 0 y- TR FR T HA i o e 2 A I T
REALR M2 A RIS 7 A T, L2055 I BR S R AE A2 it
G SE AL 5 y- TR Tr A AT BRI E ™, B-4%
P ] 5 3 R 8 IL-6 \ IL-1B . TNF-o %5 98 i [H 1 7K -5k 2%
fif gl ge kR PONCET H T3 H sk AR 1 i A

BB RERRIAKELLE (x+s,n=3)

Hil PI3K/B-actin p-PI3KiB-actin EGFRB-actin TNF-0B-actin STAT3/B-actin p-STAT3/B-actin AKTI/B-actin p-AKT1/B-actin SRC/B-actin
7S F 041£0.18 0.27+0.04 0.31+0.06 0.650.10 0.97+0.08 0.76£0.11 087£0.17 0.59+0.06 0.89£0.12
Fe 0.95£0.15* 0.690.11* 0.92£02° 128£0.14° 1864039 134£020° 132£0.36° 0.94£030* 169057
i EanpiE 0421009 033007 0.5410.08° 0.68+0.26° 1.18£0.16° 081£0.1% 1.06£0.10° 0.63£0.18° 093£024
CEMRAIE4L 0.6210.13 0.30£0.05¢ 0.67+043¢ 088029 1.5640.38¢ 1042037 1.05+0.69° 0.78£022° 1.31£0.06*
CElEA 0.541030¢ 0221003 0.680.15¢ 0.80+0.16° 12740.26° 088023 1.00+047* 0.760.10° 1.28+0.27*
CERflR4L 0314008 021£0.08° 0.58£0.13° 0.79+0.1% 1214019 0.6810.25¢ 094£0.18" 0.61£0.13* 120£0.18'
a: 5725 FOW B2 LEA, P<<0.055b: 525 PN HREL LEAR, P<<0.01 ;¢ SARERIA AL, P<0.01;d: SHIRIL LA, P<0.05,
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Az D0 s T A G A A7 5 3 I R R Y Sk I R R
I, ER AT B 3R D55 IR JB- A HS T L RIAK
H AT B RRZERTT IBD 14 o 54
KEGG i % 347 5k /s , PR 32 253 3 1 775 PI3K/
AKT . EGFR [ % J1 {80 1t 410 46 700 Wief 24 12 5645 5 3 26 %
IBD & AEIGITVEF . WFFEHE Y, PISK/AKT {5538 % (1)
T AT AR (5 8 A PR B s N T 5 & R RE 4545, SRC
J& PIBK/AKT {5538 i 1 I li# (%5 53+, DSS LMHEIH@
P fite TH 3 T SRC/PISK/AKT 5 53 4, 412 ik 5 e
| *’%*ﬂﬂﬁlﬂ’ﬂ#ﬁ'ﬁ?@%ﬁéf%ﬂﬁ%%ixﬁx%
20, DT 38 5 A PR B RS T, I LA & 9 s 1™
EGFR Al i@ it 5 b A G I 456 K AR R Ak, O
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$iE W™, AKTL AT 306 4% - kB, AATTAR A2 48 PR 5
(A 155 R, Jn T 9 9 J ™Y, STATS3 J& JAK/STAT
7 A BB 1, XY STAT 3 gl i s i, vl i
i IL-6 \IL-1B 55 4SAE X H BRI , DA TS B A S 321
JT S TNF-o A2 B2 50 H fie S T A 4 A 1R -, AT 3
AR HLEHIN T 18 RAE , 38 0] BT R 240
P, e AT, TNF-a, AKTL STAT3\EGFR\SRC
EJE IR YT IBD YAZ O S . i — 0l i 2h )
S AL, CE AT AR R 2 AR GAACE IR 1 2%
2B TR A A ER P
25 TR ARSI i 25 25 B A S ) S R G
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