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Abstract: Objective To investigate the therapeutic effect and mechanism of jatrorrhizine on dextran sulfate sodium (DSS)-induced
ulcerative colitis (UC) in mice and to assess its safety. Methods Fifty C57BL/6J mice were randomly divided into control group,
DSS group, DSS + jatrorrhizine (80 mg/kg) group, DSS + jatrorrhizine (160 mg/kg) group, and jatrorrhizine (160 mg/kg) group. The
UC mice model was replicated by giving mice drinking water containing 3% DSS. Body weight, colon length, disease activity index
(DAI) score, and colon histopathology were observed, and glutathione peroxidase (GSH-Px) activity and total antioxidant capacity (T-
AOC) in serum were measured, as well as superoxide dismutase (SOD) activity and malondialdehyde (MDA) level in colon tissue to
examine the therapeutic and antioxidant effects of jatrorrhizine on UC mice. Immunofluorescence method was used to investigate the
effects of drug radicals on colonic mucosal inflammation, expression of mucin 2 (MUC2), occludin and zonula occludens-1 (ZO-1),
and cell infiltration of F4/80* and CD11b* in mice. Molecular docking was used to validate the docking of jatrorrhizine with apoptotic
and antioxidant proteins. TUNEL staining was used to evaluate apoptosis of colonic epithelial cells in mice. Western blotting (WB)
was used to detect the expression of intestinal barrier function proteins occludin and ZO-1, and expressions of oxidative stress and
apoptosis-related proteins B-cell lymphoma 2 (Bcl-2), B-cell lymphoma-2 associated X protein (Bax), nuclear factor erythroid-2 related
factor 2 (Nrf2) and heme oxygenase-1 (HO-1). Results Jatrorrhizine significantly alleviated the symptoms of DSS-induced UC mice,
reduced DAI scores, restored the length of the colon (P < 0.05, 0.01), slowed down the colon tissue damage , and activities of GSH-Px
and T-AOC in serum and SOD in colon tissue were increased (P < 0.05, 0.01), and the level of MDA in colon tissue was decreased
(P < 0.05). Immunofluorescence results suggested that expressions of F4/80" and CD11b were reduced, and that the expressions of
MUC2, ZO-1, and occludin were increased in jatrorrhizine-treated groups. TUNEL staining results showed that apoptosis of mouse
colon epithelial cells was improved in jatrorrhizine group. Molecular docking results showed that jatrorrhizine had a good binding
ability to apoptotic and antioxidant proteins, and WB results showed that the expression of Bax was significantly reduced, and the
expressions of Bcl-2, Nrf2 and HO-1 were significantly increased after jatrorrhizine treatment (P < 0.05, 0.01). In addition, the
expressions of ALT and AST and histopathological results of liver, heart, spleen, lung and kidney in the group administered with
jatrorrhizine alone did not differ from those in the control group. Conclusion Jatrorrhizine may attenuate DSS-induced colonic
mucosal injury in UC mice by regulating apoptosis and activating the Nrf2/HO-1 signaling pathway, and the results of toxicological
study have shown that jatrorrhizine has good safety.
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A-changes in body weight; B-DAI score; C, D-colon length; P < 0.05 #P <0.01 vs control group; *P<0.05 *P<0.01 vs model group, same as below figures.
Bl 1 ZHREEE DSS IFEH/NR UCTER (n=10)

Fig. 1 Jatrorrhizine alleviates symptoms of DSS-induced UC in mice (» = 10)

DSS+ ZjRH% 80 mg-kg ! DSS+ ZjHRF% 160 mgkg™! 2R H
B2 ZRER UC /NREMELRBEZ GRS (HE, X100)
Fig. 2 Effect of jatrorrhizine on histopathological injury of colon in UC mice (HE, x 100)
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A-F4/80" immunofluorescence; B-CD11b* immunofluorescence.
3 ZHIRWRIE UC /MR KELRDIZIE (X200)
Fig. 3 Jatrorrhizine alleviates infiltration of colon inflammatory cell in UC mice (x 200)
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A-MUC?2 immunofluorescence (x 100); B-ZO-1 immunofluorescence (x 200); C-occludin immunofluorescence (x 200).
4 ZHIRWXT UC /)R AAIE R FEThRE A2
Fig. 4 Effect of jatrorrhizine on intestinal barrier function of UC mice
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A-Z5HRIH-Bel-2; B-Z5KRHf-Bax; C-ZHIRAE-Nrf2; D-Z5kEHR-HO-1.
A-JAT-Bcl-2; B-JAT-Bax; C-JAT-Nrf2; D-JAT-HO-1.

El5 HRWSATHREMEXEENS FIHEE

Fig.5 Molecular docking diagram of jatrorrhizine with apoptosis and antioxidation-related proteins

3.6 ZIRERT DSS iFS UC /MR AMAT IR

WK 6-A fitzn, SxHBRA ST, BRI/ R 45
W #H 23 Bel-2 FIAB R FEIK (P<0.05), Bax Kis &
F T (P<<0.05); SR AR E, DSS+ ZGHR BRI -
AL /N B 45 I 4H 4R Bax. Bel-2 3 A %54 B 2 A
W (P<<0.05. 0.01), 1M ZARHNZH 5 X% B ZH Bax . Bel-
2 MARKLWEREESR . NIEK EREEHE, XM
TUNEL 4 e ik M 520 b i 40 R T o, 45 R 8
N, EXTHRAAALG, BRI /N b g
TUNEL B4 41 o %52 BH 55389 01, R 1 24 HR s ml e
UC /N B e dE T (B 6-B),  HER 25,
ALE AT T, G DSS W51 UC /NI
T BT
3.7 ZAIRWXT DSS FH UC MREMKHMEINE
A=l

W B, AL RIS S5 1 9 1) 98 hE B 25 1)
FHOCIS-160 S A UC /) B IMLE H T-AOC GSH-

Px /KFUL RS HZH SOD i&PER MDA 17K
S, TRFLZIIRFIXT UC /N R A SR P A A e
P2 . an il 7-A B, SxFREZHAR L, R4 UC
INREE I Z 0 MDA FKFRE 380, 4278 UC
NREG AL S AFEER S, R, SN
SOD. T-AOC. GSH-Px /KF & 3 &M%, $#&78 UC /b
BT A B J198 55 o Z9ARARAE S5 EZH EL AR UC /)
B SO S B A AR ) TG R 2 e, SO AR
REfg B B Ak, 1R A/ Rk Be

WK 7-B Fios, SxTIRAHEL, BRI/ NR S
ML Nrf2 A1 HO-1 FEH#FA BEFFIK (P<<0.05.
0.01) , ULBARALNRAEAFIRERE EA2 3] 1A it;
LR AR L, DSS + 2RI =i &4/ BRI Nirf2
ATHO-1 FEEFIL E#E R (P<0.05. 0.01) -

Zx PR, AR RTJRE UC /N BRI
i, X UC /MNRBUEABE I B AR, HAEM
HUHIFT B8 5 Nrf2/HO-1 15 58 A %



- 6584 « F 8B 2024F 108 $55% B 198  Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 19

puyit
A W
DSS+Z R 80 mgkg™!
B DSS+ 2R 160 mg'kg!
— < —— | 2.1} 10} .
Bax | W 2
Bel-2 | S—— - |26 10' 1= O i 12 £,
| o | 7 # 5 .
GAPDH | < a— mm— | 30 10 Hé 1.0 o = 1.0
R BUW DS+ DSS+ZGHL Z5HE = a
80mgkg! 160 mgkg™! g 0.5 g 0.5
% Q
o 3]
0 20
B
of e LAY DSS+24#4 80 mg-kg ! DSS+HZHRAK 160 mgkg!  ZARHR
DAPI
Merge
ﬁ) um
A-ZEGH 20 Baxy Bel-2 #1 GAPDH [J3£1E; B-45/% TUNEL 44 (X 200)
A-expressions of Bax, Bcl-2 proteins in colon tissue; B-TUNEL staining of colon (x 200).
6 ZHRWXT UC MNRIFUATIER (n=3)
Fig. 6 Anti-apoptotic effect of jatrorrhizine on UC mice (n = 3)
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Fig. 7 Regulation of jatrorrhizine on oxidative stress and antioxidant capacity of UC mice
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Fig. 8 Safety evaluation of jatrorrhizine in DSS induced UC mice
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Fig. 9 Mechanisms of anti-inflammatory, anti-apoptotic and anti-oxidative stress of jatrorrhizine
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