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Abstract: This study was to investigate the protective effect of Saposhnikovia divaricata (Turcz.) Schischk.
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(SD) on ulcerative colitis (UC) and its relationship with aryl hydrocarbon receptor (AHR)/NOD-like receptor
family, pyrin domain containing 3 (NLRP3) pathway. The acute colitis model of C57BL/6J mice was established
by continuous drinking water with 2.5% dextran sulfate sodium (DSS) for 7 days. At the same time, the ethanol
extract of Saposhnikovia divaricata (2 and 5 g-kg'-d"') or 5-aminosalicylic acid (5-ASA, 100 mg-kg'-d") was
given by gavage. Body weight and disease activity index (DAI) were recorded. Colon length, hematoxylin-eosin
(HE) and Alcian blue-periodic acid-Schiff staining (AB-PAS) staining and immunofluorescence were used to
evaluate colon tissue damage and changes of goblet cells and tight junction proteins. ELISA, RT-qPCR and
Western blot were used to analyze the expression of inflammatory factors, tight junction proteins and AHR/NLRP3-
related molecules in serum and colon tissues. The use of animals in this study was approved by the Ethics
Committee of Shanghai University of Traditional Chinese Medicine (approval number: PZSHUTCM2510310022).
The results showed that compared with the DSS model group, Saposhnikovia divaricata could dose-dependently
reduce DSS-induced weight loss and DAI increase, prolong colon length, and reduce mucosal pathological
damage. At the same time, it down-regulated the expression of inflammatory factors such as TNF-a, IL-14 and
IL-6 in serum and colon tissues, up-regulated the mRNA and protein levels of zonula occludens-1 (ZO-1) and
occludin tight junction proteins, and increased the expression of AHR protein, and inhibited NLRP3, apoptosis-
associated speck-like protein containing a CARD (ASC), Caspase-1 and IL-15. In AHR knockout mice, the
alleviation effect of the ethanol extract of Saposhnikovia divaricata on DSS-induced acute ulcerative colitis in mice
was not observed. In summary, Saposhnikovia divaricata may inhibit the activation of downstream NLRP3
inflammasome by activating AHR, thereby maintaining intestinal mucosal barrier function and reducing intestinal
inflammation, providing experimental basis for its application in the prevention and treatment of UC.
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(R711-01, 4 5T i MERE A= W BB A A7 BR 2 =) R B
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for gPCR with gDNA Remover i 7| & (RK20433, #IX
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(RK21203, B0 %2 [ 28 v AL W RH A IR 2 \)) i3k 47 5K
I 9¢ 't PCR A6l I A 2 A ) mRNA R X K-F. LI
Z: 3L [H Gapdh AZ [, I 2220500 B H bR BE R
X RILE, ST HIEENE L.

Table 1 The primer sequences of real-time quantitative PCR.
Gapdh: Glyceraldehyde-3-phosphate dehydrogenase; //-6: Interleukin
6; 1I-1: Interleukin 1 beta; Tnf-a: Tumor necrosis factor a; Zo-1:
Tight junction protein 1; Ahr: Aryl-hydrocarbon receptor; Cyplal:
Cytochrome P450

Gene name Primer Sequence (5'to 3")

Gapdh Forward CATCACTGCCACCCAGAAGACTG
Reverse ATGCCAGTGAGCTTCCCGTTCAG

Tnf-a Forward GCTGAGCTCAAACCCTGGTA
Reverse CTCCAAAGTAGACCTGCCCG

I-18 Forward TTAGTCCTCGGCCAAGACAG
Reverse GGCAAGGAGGAAAACACAGG

1-6 Forward GGGACTGATGCTGGTGACAA
Reverse ACAGGTCTGTTGGGAGTGGT

Zo-1 Forward GCCGCTAAGAGCACAGCAA
Reverse TCCCCACTCTGAAAATGAGGA

Occludin Forward TTGAAAGTCCACCTCCTTACAGA
Reverse CCGGATAAAAAGAGTACGCTGG

Ahr Forward CCACTGACGGATGAAGAAGGA
Reverse ATCTCGTACAACACAGCCTCTC

Cyplal Forward GACACAGTGATTGGCAGAG
Reverse GAAGGTCTCCAGAATGAAGG

FItFESH LI %5 K A GraphPad Prism 10.1

BATH T giit o, SL56 45 R 24 Bl mean + SEM KR,
Z 18 b K F 7 2 0 BT (one way ANOVA), P < 0.05
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W, 1~5 WA B AR ICN: THRE T TR ER . 5-0- 1 2
YRR BT« X B 3-0- M AB R Z 2 5 (K 1).
HFTAFUE A (Y) AGNARDR, BB R E (X) R AL bRt
ATERNE AT (3R 2). MR K B 22 S50 T 443U 11 AR
TF 50 A XT by 4 fli 22 (relative standard deviation, RSD),
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Figure 1 HPLC fingerprint identification of ethanol extract of
Saposhnikovia divaricata. A: Blank solvent; B: Mixed reference
Prim-O-

glucosylcimifugin; 2: Cimifugin; 3: 5-O-Methylvisammioside; 4:

standards; C: Saposhnikovia divaricata extract. 1:

Hamaudol; 5: 3'-O-Angeloylhamaudol
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KA E m T4 (K 2B), H DAl SR fH B
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2C). PR ZZ/IN R 45 i 4 43 45 SR 1E o 4L 485 i S WL IE

W, A MR K 78 005 A5 RS 21 45 g 7o I B, g 2 R
WUEAZ &, H B e, B 25 K b7 AT FiZH /) B
S A SRS kPt E T IER (B 2D). 44w K
FEE T W i 9% 1) 7 B R R, AR AR A /)N R4 K R B
4R, B2 K BT AT TS S K R BT Ik B
(K 2D).
3 BN EEBRNREHBELREZREERF
Tk

Xof 521N B 5 i HE et 5 3 (B 3A) B, IEH
Y25 I PR A ) e B 2 IR I, B LR R, R R
HEFN ST 50 TR ToK I Je R VR AR BRIz i . AL
/N BRI 435 P AT WL 22 R R S L R AR, T R O, B e AL
s, BEEAE A, B E RMWIRE. FHH®
2 ] 7 AT TR0 /) R 485 1 R0 o 4 ) R IS 4 % 4
40 W IR 38 3R A5 2 25 (B13B) . {3 ELISA A
7 £ K ) I3 o TNF-a IL-18 F1IL-6 & BRL, 5 X} 1
ZHAR b, 1580 2 /) B 98 0 DR 350 S 3 v, T RH M 24 &
B KT, 20 R 7 /KA BT R B (B 3C); A6 &5
Ji7 20 2R % 5E IRl 7 3R ik 5 L, RT-qPCR 45 R 5 1L 7%
ELISA £l 4 E A 7 R & & % — 5 (K 3D), [F i)
ELISA A5 I /) B 45 1 98 R B 11 7K P A8 44 5 30 R 4 245 1
B Tl i, 980 & I KF A BT R B (B 3E). X Lesh
TR, B X238 T DSS 7 5 45 W % /N B 45 I 4L 21
Y A5 FRARAL,
4 FEXHERFEERA KRR RIS R TN 68

AB-PAS 40 87~ (K 4A), DSS %5 5 1 45 7 75 /)N
B85 i Y PO DR 200 P 5 i 0D« B 24 AN XL
B R 5 B R MOIR 40 B i 3 B (B 4B). BN R
G5 iy 4H 23R I 5 3% A O BE IR R Ak 1 5, RT-qPCR
SERR I, 55X A b, B2 /N RR R R R R
KRR, BH 2GRN AT TS i R R SRk (] 4C,
D), #t— Bl i G BTk (WB) 73 M7, &5 AR R Y
ZH /N ZO-1 T oceludin & 2 &35 W 3 N B, 1 PP
AP TF G, R EREASEA M L (K
4E). X el R0, B RGE G ZE R AR R 40 A AR 1
INEER B i A Bl B E B R A Rk, I kb 45

Table 2 Linear regression results for prim-O-glucosylcimifugin, cimifugin and 3'-O-angeloylhamaudol

Compound Regression equation r Linear range / pg-mL"
Prim-O-glucosylcimifugin Y=6.283 2X-28.048 0.999 6 3.61-180.54
Cimifugin Y=28.966 5X-9.217 5 0.999 6 0.81-40.38
3'-0-Angeloylhamaudol Y=13.826X-13.616 0.999 5 1.00-50.13

Table 3 The content of prim-O-glucosylcimifugin, cimifugin and 3'-O-angeloylhamaudol (n = 4)

Compound Peak area / mAU Concentration / mg-mL" Content / mg-g'
Prim-O-glucosylcimifugin 283.95 0.049 66 24746
Cimifugin 164.82 0.019 41 0.967 3
3'-0-Angeloylhamaudol 92.25 0.007 66 0.381 6
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Figure 2 Saposhnikovia divaricata (Turcz.) Schischk. (SD) improves the symptoms of dextran sulfate sodium (DSS)-induced colitis in

mice. A: DSS-induced colitis model program; B: Daily body weight changes in different groups; C: Daily changes of disease activity index
(DAI) in different groups; D: Comparison of colon length in different groups. n = 6, mean = SEM. "P < 0.05, P < 0.01, “"P < 0.001.

CTRL: Normal group; SD-L: Clinical dose of Saposhnikovia divaricata; SD-H: Saposhnikovia divaricata 2.5 times clinical dose; 5-ASA:

5-Aminosalicylic acid group
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Figure 3 SD improved the histopathological changes of colon tissue in DSS-induced colitis mice. A: Representative images of HE staining

of colon tissues (magnification, X 40) (n = 3); B: The histopathological changes in the colon tissue samples were examined by HE staining
(n = 3); C: The content of TNF-a, IL-15 and IL-6 protein in serum (n = 6); D: The content of Tnf-a, II-1f and I/-6 mRNA in colon tissue

(n = 6); E: The content of TNF-a, IL-18 and IL-6 protein in colon tissue (n = 6). Mean + SEM. P < 0.05, P < 0.01, ™
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Figure 4 SD maintains intestinal barrier function in colitis mice. A: Representative micrographs of AB-PAS staining in colon tissues
(magnification, x 40) (n = 3); B: AB-PAS staining was used to count the abundance of goblet cells (n = 3); C, D: The relative mRNA
expression of ZO-1 (C) and occludin (D) in colon tissue (n = 6); E: The protein expressions of ZO-1 and occludin in intestinal tissues (n =
6). Mean = SEM. "P < 0.05, "P < 0.01, ™"P < 0.001
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Figure 5 SD up-regulates the expression of tight junction protein in colitis mice. A: Occludin immunofluorescence representative photos;
B: Fluorescence statistics of occludin; C: ZO-1 immunofluorescence representative photos; D: Fluorescence statistics of ZO-1. n = 6, mean
+SEM. P < 0.05, "P < 0.01
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Figure 7 The lack of AHR weakened the effect of SD in improving colitis. A: Daily body weight changes in different groups (n = 6); B:

Daily changes of DAI in different groups (n = 6); C: Colon images of each group; D: Colon length quantization of each group (n = 6); E:

The histopathological changes in the colon tissue samples were examined by HE staining (n = 3); F: Histopathological score (n = 3); G:
Relative expressions of /-6, II-1f and Tnf-a were assessed by RT-PCR (n = 6); H: The content of TNF-¢, IL-1£ and IL-6 protein in colon

ok

tissue (n = 6). Mean = SEM. P < 0.05, "P < 0.01, ™"P < 0.001
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