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Mechanism of joint injection of Caulophyllum robustum Maxim in the treatment of rheumatoid arthritis
LYU Shaowa, WU Yunyu, LIU Quanli, REN Yuhan, GUO Yuyan, KUANG Haixue(Key Laboratory of Basic and
Applied Research of Northern Medicine, Ministry of Education, Heilongjiang University of Chinese Medicine/
Heilongjiang Provincial Key Laboratory of Pharmacodynamic Substances of Traditional Chinese Medicine and
Natural Medicine, Harbin 150040, China)

ABSTRACT OBJECTIVE To explore the mechanism of joint injection of Caulophyllum robustum Maxim in the treatment of
rheumatoid arthritis (RA). METHODS The targets of main saponins in C. robustum Maxim were obtained from Swiss Target
Prediction, and the RA treatment targets collected from the GeneCards and OMIM database were intercrossed to establish an
interaction network based on network pharmacology. Gene ontology analysis and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis were performed. RA model was established by injecting complete Freund’s adjuvant into the back of
rabbits for verification. The arthritis index score, knee diameter and pain threshold of rabbits were compared. Pathological
examination of rabbit synovial tissue was carried out. The levels of tumor necrosis factor « (TNF-a), interleukin-1@ (IL-1B8) and
IL-6 in rabbit serum and synovial fluid were detected. The phosphorylation levels of tyrosine protein Janus kinase 2 (JAK2) and
signal transducer and activator of transcription 3 (STAT3) proteins in rabbit synovium were detected. RESULTS Network
pharmacology identified 143 intersection targets between the drug and RA. After the construction of the “drug-component-target”
network, the core components of the network were echinocystic acid, oleanolic acid, hederagenin, cauloside A and cauloside C,
etc. Additionally, the top 10 core targets of PPI network were SRC, STAT3, MAPKI, EGFR, PIK3CA, MAPK3, GRB2, JUN,
PTPNII and JAK2. The results of KEGG pathway analysis showed that the JAK/STAT signaling pathway was mainly involved in
the treatment of RA by joint injection of C. robustum Maxim. Results of validation test showed that compared with model group,
joint injection of C. robustum Maxim could reduce the swelling of rabbit knee joint, relieve the hyperplasia of synovial layer,
reduce the hyperplasia of lower connective tissue, and reduce the number of inflammatory cells and capillaries. The arthritis index
score (excluding low-dose group of C. robustum Maxim) , knee diameter, the levels of TNF-a, IL-1f and IL-6 in serum and

synovial fluid, and the protein phosphorylation levels of JAK2
and STAT3 were decreased significantly (P<<0.05 of P<
0.01) , while the pain threshold were reduced significantly
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acid, hederagenin, cauloside A, and cauloside C. Its mechanism may be related to the inhibition of JAK/STAT signaling pathway

and the reduction of inflammatory responses.

KEYWORDS Caulophyllum robustum Maxim; Joint injection of Caulophyllum robustum Maxim; rheumatoid arthritis; JAK/

STAT signaling pathway; network pharmacology
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L, A/NBERML B LR 2 PR AR B ZE P T
¥ AR — P g 25 BA B R I 10058 2% 55 )
B, E R TR YT RA S8, AR R R W], 26
WP AT AT AR IRAE 2 RS LAY X e s B
A HURIR AT AN G 8 S 2 P R (4 B 27
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KRS P24 PR C D .G H Fl leoniticin D 5 F
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B B b SR A Py H ARG FR A ) 5 BRAR o A AL ) i
PRICH) BT 1gG T (575 SA00001-4) 1y [ SE[E] Pro-
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7 :SCXK (i£)2020-0001, RH-HAEHE 18~24 °C
XTI RE 40%~60% (PR i N PR SR 1] . sl sSise
2 BB e VLT R 2 KA S g s W AR B 23 B st (it
*5:2023091820) , JIT A7 S S A5 VR H4 0~y [ R F >4 b S
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HAIEFG ¢ H,0,
FATIETH CoHy 04

LYMDI0  echinocystic acid bt Cil0s
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A B 20, - TR R R TR R R R -
gr g, B R AR S IR T EUS BT

RN, 2 V2 KCH AR O TT T BEHE S ALK
JE J2 45 4 2L 208 A RN I R L 9 A IR 5
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x2 BHAXHELMEMXTERF TNF-a IL-18 .IL-6
KL (x £ 5,n=6,pg/mL)
I R
TNF-a IL-1 L6 TNF-« IL-1p IL6
GlEE] 1361221239 43442175 7526%383 146241541 3619157 563233
fA 4104241637 103371188 145331057 369.74+8.66* 93374328 14744 +3.1(°
Mt 20831£886"  63.28+3.46° 90.8414.28" 219.88 1247 4488104 103.6614.16°
|
1

4

FIHFHEARAL 30606889 74595 151° 137352286 329.32£6.38" 81.63£1.23° 123.964.17
RIHPAIRA 2839721384 T1.0820.69° 128.6822.12° 32775456 78,862 1.46° 101.63£2.85
RIHFHEAIRA 222041536 68712037 12424326 22641307 48762042 9831174

a: 578 (AL HAR , P<<0.01;5b: 5 RAILL LAk, P<<0.015c. S#7I4]
i, P<<0.05,
34554 1:5 000) ; PVDF ] ECL A& ' Ab 34, 414 it
H, L GAPDH N N2, F Gel-Pro BRI & 50 B 28 X}
H B8 H A& - T K BEAE AT, AR IR AT IS 2R 1 2%k
WK AR LA A R AREE S . S5 2.2.2" W0 F )ikt AT
Gt dr, SR R, 525 AL A BRI R H AR R
A5V 4 40 p-JAK2/JAK2 , p-STAT3/STAT3 /K F-5 i
FHIN(P<0.01) ; SHIRIZH HLi , 45 45 25 4 R H Al o6
T IR LH U p-JAK2/JAK2 . p-STAT3/STAT3 7K -4 f.
TR (P<0.01), Z5RILES K4,
*3 BAXRBRBRXTEIRAL D p-JAK2/JAK2 . p-

STAT3/STAT3 /K F L% (x £ 5,n=6)
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Rt FHIER =4l 09067+0.0208" 0.796 740,081 5°
PR R4 08733100702 0616720035 1°
KR AEA 0.8433£0.055 1° 047000026 5°

a: 525 A AL, P<0.01;b: SR H AR, P<<0.01,
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