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Cratoxylum formosum ssp. pruniflorum alleviates inflammatory response

by ROS production and PI3K-AKkt signaling pathway
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Education, Beijing 100081, China)

Abstract To investigate the mechanism of Cratoxylum formosum ssp. pruniflorum (CF) against acute gastroenteritis by
using network pharmacology, molecular docking, and in wvitro experimental validation. The active ingredients were
collected by combining literatures and databases, and the disease targets of acute gastroenteritis were obtained. Next, the
protein-protein interaction network and the "active ingredient of CF - target" network were mapped , then GO enrichment
analysis and KEGG pathway enrichment analysis were performed. Additionally, molecular docking on the core targets and
key components of CF were performed. In vitro experiments, the phenolic and flavonoid content of CF leaves were
measured, and then antioxidant capacity of CF leaves was evaluated by DPPH, ABTS and FRAP methods. A lipopolysaccharide
(LPS)-induced inflammation model of RAW264.7 cells was established to assess the anti-inflammatory activity of CF. The
release of NO, TNF-a and IL-6 were detected by Griess method and ELISA method, respectively. The level of reactive
oxygen species in the cells was measured also, and the expression and phosphorylation levels of Akt and PI3K were

determined by West Blot. Network pharmacological analysis revealed that CF leaves could act on core targets (such as
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STAT3, SRC, PIK3CA, HSP9OAA1, MAPK1, AKTI1, et al) through key active ingredients (such as Vismione D,

Vismione B, Madagascine, Parietin, Vismiaquinone A) , and regulate PI3K-Akt signaling pathway, Rapl signaling

pathway, AGE-RAGE signaling pathway and other pathways to play an anti-acute gastroenteritis effect. CF demonstrated a

high total phenolic and flavonoid content and a strong antioxidant potential, according to the results of in vitro research.

The cellular experiment showed that CF leaves may significantly diminish the release of inflammatory factors NO, TNF-a

and IL-6 induced by LPS, decrease intracellular ROS levels, and inhibit the phosphorylation of PI3K and Akt. Conclusion:

CF leaves may exert therapeutic effects on acute gastroenteritis by reducing intracellular oxidative stress and inhibiting the

activation of PI3K-Akt signaling pathway through multi-components and multi-targets, which provides experimental basis

for the further development and utilization of of CF.
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Fig. I  Network pharmacology analysis for the mechanisms of Cratoxylum formosum ssp. pruniflorum (CF) against acute gastroenteritis
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Tab. 1 The core targets of CF against acute gastroenteritis and their

topological parameters

Number Target name Degree BC CcC
1 STAT3 41 0.263 570 0.552 995
2 SRC 39 0.113 079 0.521 739
3 PIK3CA 33 0.049 839 0.485 830
4 HSP90AAL 31 0.111 052 0.489 796
5 MAPK1 29 0.066 635 0.495 868
6 AKTI 27 0.065 047 0.487 805
7 VEGFA 22 0.059 258 0.456 274
8 HDAC1 21 0.072 420 0.434 783
9 MAPKS 20 0.072 627 0.424 028
10 ESR1 19 0.038 796 0.466 926
11 MAPK14 19 0.031 192 0.461 538

e B 18410 1T 14 397 WA (P<0.05, P<0.01) , FE B 41 24
A AT 3 55 30 ) PI3K-Akt {5 53 B& 0 1k & % 4t

(2) (b)
SRC| -8.8
HSPOOAA] [STON
PIK3CA [ -8.0

MAPKI -83 -82 |82
ESR1 [N =50 =0

HpAC! [ V- I | 90

MAPKS -88  -82 [l -85 -87

MAPK14 -85 -86 -85 -83 |50l

<& . had
F P L @
& o o4 &8 S
& S S LS &
g & . %&Q R &
@‘b 4N Q> Q.x\(b
&%

44 3%
KA.
4 g

4 18 7 B0 AR 2R, B A S e
BT 2R AT TG A, HE T 40 0 2 Fh A E T, 40
IL-1B . IL-8 . TNF-o 252", bk, 2t i B R i fEBE
B AT BRI, 5 8OR & ARE PR i R RN
ROS 93k o 7 A=, AT 51 & S A I SRR . ok 3 1)
ROS X fi7 18 20 B 3 J 468 407 , Jonn sk Kt 2 35t 95 , OF it
— I R N AR R B R A R
W ROS Y FE LU il B A i 10~100 15 PRI, 4t
FALIRIT BN NIRRT Atk B R A ST B
z—.

""""" s
,,,,, o2 Madagascine

b VismiQne‘D‘\
)

\|

gt

pd
.\'

Vismiaquinone A

ESR1 MAPK14

(a) 73 T XA A BEIAIRT s () A5 A REHERF I 4 44 19 205X T DAL P
P2 SCHER T FIAZ DS A TR

Fig. 2 Docking binding energy of key components and core targets
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Tab. 2 Total phenolic and flavonoid content of aqueous extract of CF leaves and its antioxidant capacity in vitro
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