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Abstract: Objective To investigate the effect of jatrorrhizine on endogenous metabolites in dextran sulfate sodium (DSS)-induced
ulcerative colitis (UC) mice using metabolomics technology, and to explore its metabolic pathway and mechanism of action. Methods
Male C57BL/6 mice were randomly divided into control group, model group, 5-amino salicylic acid (5-ASA, 0.3 g/kg) group,
jatrorrhizine low dose (40 mg/kg), and high dose (80 mg/kg) groups, with 10 mice in each group. Mice were intragastrically
administered with 5-ASA or jatrorrhizine for seven consecutive days, while freely drinking with 3% DSS solution to induce an UC
model. The pharmacological effects of jatrorrhizine on UC were determined through disease activity index (DAI), serum biochemical
indicators, and colon pathological tissue staining. Mice colon tissue was collected for untargeted metabolomics analysis. Differential

metabolites and characteristic pathways were calibrated, and the metabolic pathway mechanism of jatrorrhizine in treating UC was
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further explored. Results Compared with the control group, the DAI score of the model group mice was significantly increased (P <
0.01), and the levels of tumor necrosis factor-o. (TNF-a), interleukin-6 (IL-6), IL-16 and IL-1p in serum were significantly increased
(P <0.01). After administration of jatrorrhizine, compared with the model group, the above indicators significantly decreased (P <
0.05, 0.01), and the effect was more pronounced at high doses. Simultaneously, jatrorrhizine had effect on improving congestion and
edema of the colon mucosa in mice, alleviating colon atrophy, and reducing colon bleeding. Untargeted metabolomics results showed
that compared with the control group, the levels of phosphatidylcholine, cholic acid, chenodeoxycholic acid, PE [14:0/20:1(11Z)], and
homovanillin were significantly reduced in the model group (P < 0.01), but the levels of arachidonic acid and coniferyl alcohol were
significantly increased (P < 0.01). The differential metabolite levels mentioned above were significantly overturned after intervention
with jatrorrhizine (P < 0.05, 0.01). Conclusion Jatrorrhizine has effect on downregulating related inflammatory factors, regulating

metabolic disorders in pathways such as arachidonic acid metabolism and glycerophospholipid metabolism, restoring the colon barrier,

and improving DSS-induced UC.
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i tELE g % (ulcerative colitis, UC) 245
RV B 08— Tl 12 A5 P 11 9 RE P 9% (inflammatory
bowel disease, IBD) M. IG/K b, Hemik4ig %2
—MEM. EHEEREE T Z AR e R
i, FERIANIE. GIE. SR ER ., B #ie
LRI Ha I, ik, 1697 HAR M IR
P v A 3 o i DA S TR AR T IR AER. I IR Xt
TIB LS W R 06T FEER R AMEHAIT . B
FRRIT . ARG ST 07 SR, 1ZI7TEAEAE
BHEMHER, BERBEAMERES . FAESS
ARV T B IR A 3R 5 TR 2 W A6 B K
R R H RIS AR B It g W AR — M
B REKEREC RGN, A KNRIT,
Wt nE RN, SEE il L, B2 RE NG
Ji B eI, oo R 3 (e R AN A i o 0 ™ E s e O],
BRI, A R AE T Bt 4+ 2. BT,
ez V45 W 28 10008 RURT RS L v oK B MR, ELEAR
BR2EINSY, RN A EME . ST, OB, Ak,
RPER R ILFEWE, SBURERIRB R, e
N o3I T REZELAN e o, AT 51 TE R IR R
2T, Ik, WERATEIRIT MRS R TT
T BRI RS, BA RIGEZAE AR R,
BF IR A2 S s 81,

2R P 24 T R R 1) B U
—, BT VAR A, FHEA DR
U PrIE A P AL AN & AR E R 02,
TR DA — NI R & . AT, K%
O AR R T HAs i 77 v o B e A L, T
o L 90 98 5 1 s A A A/ 031, AR A 2
— P2 R R EE S T T, R AR AR L
a5 B N AR EAT W R AN &R G R R

S0A1S) 3 BRI A VA0 L R I R A & (AR
Wy, RIS FEREE I HLER, AT LB R LA TE
AN 7 A R BEOR 0 AR = R 20, AT
TNZGIAE FALEIDOT AR 7T R FH 6 5 0 it R M
(dextran sulfate sodium, DSS) % Sz M55 1% 4/
AR ZY,  JF i A 2H R 7 B 2 AR B0 52 P
S 1 95 /N R PRI R, PR T2 AR T
Bt I A A& AR E FALE], AP EZR
I 15t 9 1 5 W 9% (AR FEATL I A A FH A R P 4 2
A
1wt
1.1 ¥

SPF 2% CS7TBL/6 /NG 50 W, 8 JES, M, 1A
& (2012) g, W EHEIANESLIR AR A R, A=
PFRMIES N SCXK (JI]) 2020-0030; fHFET (25+
0.5) C, HXEE (50+5) %, YeHEEH 12 h i)
WEirh, IR A Rt oK. AT H
FT A5 shig 4 BN S U6 FE e 1) 48 AR A 2 24 K 2 5
YIMeHEZ B o iHE (HEifES TCM-2022-305).
1.2 AR5

20 (REDH=98%, L5 CHB210110)
T R e i F A R A PR A F] s 8 SR B RN
(L5 OU2702A)0 H P 5 AR A TR A 7 5
Eyb i (5-amino salicylic acid, 5-ASA, #ft*5
L20032A) W H %[ Dr. Falk Pharma GmbH A ;
/INER B A FE LRl T--00 (tumor necrosis factor-o,, TNF-
o) FEEECHIE Y (enzyme linked immunosorbent
assay, ELISA) i@ (5 MB-2868A). /M H
ZH MU 2-6 (interleukin-6, IL-6) ELISA X7 & (it
5 MB-2899A). /MR IL-16 ELISA 7 & (5
MB-2776A). /i IL-1p ELISA 77l & (k5 MB-



FED 2025F3 8 $56% B5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

* 1619 »

2907A) W EIL I B bR AE DRI E AR A A 4%

K HEE (5 BLS39A) W H i 4R it 1 4k iR AL
HIRAA; FEgHR (s 214911) W HEE
Fisher Scientific A & ; B i 2 4 (L5
11231229229) 4 H 3 E Sigma Aldrich 2 & .
1.3 Y&

Agilent 6550 iFunnel Q-TOF LC/MS BYi#A s i
A - DU AT CAT I [A) SR BT (38 [ i A
7] ); Triple TOF 4600 7 =170 #% £ BB (3 [H AB
SCIEX A #]); Infinite F200 %Ak 2% &6 X
(Bt TECAN A%]); HBS-ScanX HY4= i K lihn 7
A (P SR SRR R AR A T D Sceintz-48 B!
ZAEMA LA (R T R TR A FD;
Ci-S BUHE B (HAJEREAR]; TGL-16 B
AR ESOHL ) B RS IR A R]D; TP-214 B
TR A SE 2 RS A IR A\ ) AL204 A
MR (it Mettler Toledo A& ); KQ-500DE
R s ve s (R A S AR A FD.
2 7k
2.1 IR, EER AT

¥ 50 HU/NERBENL > Jxd HEAL, BERAL | SEvbdhr
I (0.3 g/kg) ZHFNZJARFIAR =775 (40. 80 mg/kg)
H, FF2H 10 Ho XTRA/NRIHZEK, HALS A
H Y 3% DSS i TiE R, DSS s 2 d
B 1k, IR R R R K, %8 7 d.
YRR E . R E GRS SRS 18,
TESERRSEIG I R AR R, S tii o MR sEe 77 .
G F I, KA 254 ig AN 259 (20 mL/kg),
T HRAH R R 2H ig SEARFAANE K, 1 k/d, S
Y525 7d.
2.2 IMNERBI—RRIBER R

FEHREDNRAT R, Wil RG—5E
W, WERETE. FEMR. BRESEEN, 3%
PIRE s FEEL (disease activity index, DAI) P43
TUNOOTF /N BR A T B S PR S KA e I 5517 3
1TVE55

AR T R4 = R 5 5 — U A R Jby A A

DAI=(JFE T 53 IAE R S5+ R4 $)/3
2.3 DMRIGEREREFK TR

RIRGGHiJG, DREEEAEEK 120, HRHEA#
Fik BRI 5 B T Bt o, 3 500 r/min 2500 15 min,
H F3EW, —80 CHRAF4H o KA ELISA Wl g 24
/N, TNF-os IL-6. IL-16+ IL-1p 7K°F, #RfEidi%

F M ELISA 377 & ud B kA7 .
2.4 IMNRGHBELRIEZTES

HHERL FARSE N R S, IRIEEGEE T, DA
WK, B NREMmEN 4%2 5 H [
SE, K. A Y F . SRR E AT (hematoxylin
eosin, HE) Yeto J5 il R BEY) Fr o R gE M7 2 2300
180 CIRIF#H . KH Leica DFC WA &
U TR S0, TS S
PRy, VN G A SRR D,

2.5 HERAERKIHEZ ST
2.5.1 SR SR SR A 1 ) 4

BUNBR S 4L 2R 30 mg, M\ 4 C T4 I
ai7K 100 pL J5 53¢, FINA 4 °C Ty (1) H I
400 pL, JwJiE/E IR 30 min, A 2 K. IR
HTRET-20 CHE 20 min PLYTHE & A K HAb[H
W, 4°C. 12000 r/min B0 10 min J& B iE 0T
0.22 um FRALIEMEE . MREASFEAR R AF A A &
HH R, JREE], BRI HI43#%E (quality
control, QC) #£A%, A TIFMMRBIA S0 R4
e 1 o
2.5.2 BRI 2%

(1) il KM Agilent ZORBAX RRHD
Ci5 (100 mm X< 2.1 mm, 1.8 um) & 354, F:iF 40 C,
HEREAAFR 5 uL, AAFRIA B 0.20 mL/min, AN 0.1%
HIR/KIER (A) -2 (B), BHEVERFER: 0~1 min,
10%B; 1~7min, 10%~40% B; 7~12 min, 40%~
90% B; 12~20 min, 90%~100% B; 20~24 min,
100% B.

(2) ARG AT: BT E B TR (ESD, IE/fE
TR, BAEHBEE (Vap) IEET 3500V, 7
HT 3000V, TSI NmARS, T
SRR E 8 Lmin, THYTURA 320°C, BHAE
7135psi( 1 psi=6.895 kPa), #i S AR & 11 L/min,
BSURPE 350 'C, MRME 175V, — Rt ks
DS FE m/z 80~1 500, F FH H5ds Fe A1k % 7 V2% 1k
AT BEATRRNT . REARBAF R 6 ANFE SR 1 &
QC ¥eih, H LLEMIFEMN RS e k.

253 AR SR SR E S Gl % o B

(1) AR 2 E R PR S AL 2] BRI AR
W 24 R 4h 53R 13 ] MassHunter Profinder B.06.00
RS RE S AR B IS 0] S m/z DA R W T AR 3R AT 42 L,
BRI B ARTE N “esv” MR BT 2
SEIGAS B R 46503 5\ MetaboAnalyst 6.0 7E 284



* 1620 »

FED 2025638 $56% B5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

Prigcfr, AT RARR ST, IR U A
B R AR B AT PR AL A — b PR S,
K IH— bR T\ SIMCA-P 14.1 #fErh, 4T E
%4343 1 (principal component analysis, PCA) Fl1E
S AwfRe /> —Feidi-F ) 3 Corthogonal partial least
square-discriminate analysis, OPLS-DA). ft OPLS-
DA 1, AR EHEEMHF (variable importance in
the projection, VIP) {H=1.0, |p(corr)|=0.58 H. ¢
% P<<0.05 M= ACEIINE B IbREY), 2
il B A I ] S-plots HH £ 5%,

C2ORFAEAR I #% 7317 - R A MassHunter PCDL
Manager B.04.00 #4458 2 T AE R RHEAC TR 4,
Hahia —RPTE B AT A . R IE I B R R
Gt o3 A 2 Jn gt o M i ) 22 AR AR
MRS ERAF R 2 (Kyoto
encyclopedia of genes and genomes, KEGG) 55 A
MetaboAnalyst 6.0 7EZ 7 M AT B B &R 5 77
Br, RIVZTRBIGIT B S5 W K T Re 2 5 R N
AU, PRI HAEHBLE
2.6 ZiHES

PR L X £s &or, JfRH] IBM SPSS
Statistics 26 (Chicago) #7422 04, KH
BRI E T 22 Wik AT Z AR B b, R R
R, ] LSD-t L3 T LU

A

24
22+
20 it
i) T
I 203 T ##
N P
18 o - 177 - 2B 40 mg'kg! o
SRUPRI% o 26 80 mg-kg !
1 6 Ll 1 1 1 1 1 1
1 2 3 4 5 6 7
d
C
&
<
(=)

3 #R
3.1 PEA—RRIFERNE

TERLPERRTER, SN RIEMIRES . HE
RRAEMARI IER, RICWIERL ). $ELBH
FeFE A YOKRHMEIES . EiEsfEd, B
RN RS, BETS . BORR TR, Mg
RO HIRAETE . AH L. TR BB LA R
LR /N R AL, 2RI S A AN SRV b R 4H
INRBEE S 2 T RE K, /NEASHIRES . RE
TR R R AT DR S5 15 D R T A
3.2 PMRERETHE DALITES

ANERAR T B AL B DAL VEA W1 1 s, Wi
ZH /N R R B B o I T ) S KRR . S A
B, BRXTERZASL, HA/NRIHDATR R TR 8
V5 A« KT R I PH 14 S5 7R 50 M 46 P % R
ExtiRditbie, BANRARE FFHE (P<
0.01), HHA/NR DALV RETE (P<0.01),
SR A, SEVbRiEA . ZGARAR A R AL A g
S% M T M 45 P A BT UK R B K 1 L (P<
0.01), M/ DAL S (P<<0.01). Z5HRH
o 7 B L e S Vb B R LN BRA T AT S AR R B
FAA, R B A i R IR T R T
3.3 SHBRFRERIALSERFELTL

W 2-A FioR, SHBZH /N B 45 i A IR A 52350 4

B Ep
264 o X1l
w 5 v ZiIRTE 40 mg-kg™!
w24 FIDHIME  + Z5IRDL 80 mg-kg™!
1 ,, |
e 22

*
< 2 [o
~ 20 . *.* &
184
A
]6 1 1 1 1 1 I 1 1 1
0 o7 07 07 07
t/d

e

— R
-
I
i - ZjHRH% 40 mg-kg™!
#it R0 80 mg-kg!

-1 t/d

A-RTEREH AT LK B-IBITRIG A ERXT ELE; C-UC /MR DAL W XA LLE: "P<<0.05

#p<0.05 *P<0.01, FEM.

“P<0.01; SR LA

A-line graph of daily changes in body mass; B-comparison chart of body mass at the beginning and end of a two-day period; C-DAI score chart of

UC mice; "P <0.05

**P < 0.01 vs control group; *P < 0.05 *P <0.01 vs model group, same as below figures.

1 HiREXRAH LSRN RIAER DALTESHISNE (X +5,n=10)
Fig.1 Effect of jatrorrhizine on body weight and DAI score in mice with UC (X £ s, n =10)
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A-schematic diagram of colonic apparent morphology; B-effect of jatrorrhizine on colon length of mice in each group; C-effect of jatrorrhizine on

histopathological changes of UC mice; D-histopathological scoring of colonic tissues.

2 HRWEIRHIEEHRINREHRASFE RARRIEF TR (X+s,n=6)
Fig. 2 Effect of jatrorrhizine on apparent morphology and histopathological changes of colon in mice with UC
(Xts,n=6)
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Fig.3 Effect of jatrorrhizine on serum TNF-a, IL-1f, IL-6, and IL-16 levels in mice with ulcerative colitis (X + s, n = 6)
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Fig. 4 Principal component analysis plot of therapeutic effect of jatrorrhizine on UC (n = 6)
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A-OPLS-DA scores of control group and model group in positive ion mode; B-OPLS-DA scores of control group and model group in negative ion mode;
C-OPLS-DA scores of model group and 5-ASA group in positive ion mode; D-OPLS-DA scores of model group and 5-ASA group in negative ion mode;
E-OPLS-DA scores of model group and high dose of jatrorrhizine group in positive ion mode; F-OPLS-DA scores of model group and high dose of

jatrorrhizine group in negative ion mode.
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Fig.5 OPLS-DA for therapeutic effect of jatrorrhizine on UC (n = 6)
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ion mode; C-permutation test between model group and 5-ASA group in positive ion mode; D-permutation test between model group and 5-ASA group in
negative ion mode; E-permutation test between model group and jatrorrhizine group in positive ion; F-permutation test between model group and

jatrorrhizine group in negative ion mode.
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Fig. 6 Permutation test plot of therapeutic effect of jatrorrhizine on UC
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Fig. 7 S-plots of therapeutic effect of jatrorrhizine on UC
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Table 1 Metabolic markers of jatrorrhizine in treatment of UC in mice
e . . Ay
F5 BT AR 5 m/z tr/min PRI L
1 fEF EEDEER C20H3202 304.47  13.92 0.52** 0.68#
2 EEF BB Ca2HgoNOgP 758.06  13.60 2.19™ 1.56#
3 fEF R C24H4005 40857  16.41 1.76™ 1.34%
4 T EEEER C24H1004 39257 1057 4.82™ 3.29%
5 IEBT  PE[14:0/20:1 (11Z)]  CasHsNOgP 76755  13.24 1.52" 1.40*
6 EETF 1 A H CsHsO3 152.15 9.17 1.99" 1.29*
7 FEF AR C10H1203 180.20  12.22 0.52"* 0.59%
SxfR R "P<0.05 TP<0.01; SEMALE: *P<0.05 *#P<0.01.
*P<0.05 ™P<0.01vs control group; "P<0.05 *P<0.01vs model group.
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Fig. 9 Analysis of related pathways in mice with UC

treated with jatrorrhizine
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