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Abstract: Objective To investigate the therapeutic effect and mechanism of Typhae Pollen Carbonisatum nano-components (TPC-
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NCs) on ulcerative colitis (UC). Methods TPC-NCs were purified from the decoction of TPC via dialysis, their morphology, optical
properties and surface functional groups were characterized using nanomaterial characterization techniques. A UC mouse model was
established using dextran sodium sulfate (DSS), with 30 C57BL/6J mice randomly divided into control group, model group,
sulfasalazine (SASP) group, TPC-NCs group, and dialysis bag exterior solution (TPC-O) group. After 7 d of continuous administration,
general mouse conditions were observed. Disease activity index (DAI) was evaluated. Hematoxylin-eosin (HE) staining was used to
examine colonic histopathological damage. Myeloperoxidase (MPO) and superoxide dismutase (SOD) activities in colonic tissue, as
well as tumor necrosis factor-o (TNF-a), interleukin-1 (IL-1p), IL-6, IL-2, IL-17A, IL-4, IL-10 and malondialdehyde (MDA) levels
were measured. Western blotting was employed to assess the expressions of key proteins in Toll-like receptor 4 (TLR4)/myeloid
differentiation factor 88 (MyD88)/nuclear factor-kB (NF-kB) signaling pathway in colon tissue. Results TPC-NCs exhibited particle
sizes concentrated between 1.4—2.2 nm, with good dispersibility and abundant surface functional groups such as hydroxyl and carboxyl
groups. In vivo experimental results demonstrated that TPC-NCs significantly reduced DAI score in UC mice (P < 0.01), improved colonic
histopathological damage, decreased MPO activity and MDA level in colon tissue (P < 0.01), enhanced the antioxidant enzyme SOD
activity in colonic tissue (P < 0.05), inhibited the release of pro-inflammatory factors TNF-a, IL-1f, IL-6, IL-2 and IL-17A (P < 0.01), up-
regulated the levels of anti-inflammatory factors IL-4 and IL-10 (P < 0.05, 0.01), and reduced the protein expression levels of TLR4,
MyD88 and NF-kB p65 in colon tissue (P < 0.05, 0.01). Conclusion TPC-NCs exert therapeutic effects on UC by mitigating oxidative
stress damage through the suppression of TLR4/MyDS88/NF-«B signaling pathway-mediated inflammatory response.
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02160110-CF) JH3EE MP A ; SASP (4t
09220307) M H Ll iEFZ LAV ERAT; BT
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HH1X (X-ray diffractometer, XRD, f#[E Bruker AXS
A T])); AU-480 B4 H B A A 73 HTAX (32 [E] Beckman
A dE ) s F4500 Mo o6 gk 6 o Ot
(fluorospectrophotometer, FL, HZ Hitachi A %] ).
2 Rk
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TR R, B IR0 5 L 100 mg #iFE,
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0 0<x<1 IEWMHIEME 1 min AR S0
1<x<5 IEWMEEE 30~60 s BRI
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10) /KF, B WST-1 . TBA %461l SOD
TE A MDA 7K.
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Fig. 1 HPLC chromatograms of Typhae Pollen Carbonisatum stock solution (A), TPC-O solution (B) and TPC-I solution (C)
TEM (K 2-A) 584878, TPC-NCs 7B RS, KN IAIEEYY 0.125 nm (& 2-C. D) 112,
LEIBRIERL, RAEAR/NE—; K24 1.0~3.0 nm, XRD FE3 (& 3-A) R, TPC-NCs M7t £
FEERT 1.4~22nm, FFEESOARE (K 2-B). & 20=21.12° "1, UV-Vis Yl (K 3-B) &R,
HRTEM FAEZ] TPC-NCs HHAAEIA 1A%, 45 TPC-NCs 7E 240~280 nm b5 il 55 158 4R UAC g
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Fig.2 TEM image (A), particle size distribution (B), HRTEM image (C) and enlarged lattice image (D) of TPC-NCs
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Fig.3 XRD spectrum (A), UV-Vis spectra (B), FL spectra (C) and FTIR spectra (D) of TPC-NCs
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400.03. 532.62 eV 4 3 MHEMIE, FESH 3
ez, B C (63.61%). N (53%). O (30.88%).
C TTCE MBI TSN EoR, TPC-NCs A 3 MR
[E C JoERECAL, TN T 284.8. 286.27. 287.92
eV 43 %A C-C/C=C. C-O/C-N K C=0 (] 4-
B) U781 N Jo R Bz 5L 278, TPC-NCs HH
N L&A | MEAL: C-NH, (399.92eV) (K 4-C).,
O JLEMEALE I Z 7R, TPC-NCs 45 2 FR[AIZE
B O JLERICAL, 20 5l& C=0 (531.34eV) K C-
O (532.65¢eV) (K 4-D) [1920],

experimental data
— fitting line Cls
bk
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D —fitting line Ols
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A-full-scan spectrum; B-C 1s spectrum; C-N 1s spectrum; D-O 1s spectrum.

B4 TPC-NCs By XPS Eif
Fig. 4 XPS spectra of TPC-NCs

3.2 TPC-NCs Xf UC /MR E&ERA A LR 547 RS20
XA e, B TPC-O 4/NRIEE
IR, RAEMH, HILENRIMAE; SASP 401 TPC-
NCs /MR EIER, KERRKIERE. %40
AR A A 5-A, SXFIRALEE:, BRI
TPC-O 2H /)N Fi 45t 7= F5 4K, SASP 411 TPC-NCs 41
ANAR R BARG RS E . DAL & —FH T 3FAE UC
FINIE T EREENLZEATET 75, &4/ DAL
W WK 5-B, SxfRRALLE:, B4 DAL P4 &
ETE (P<0.01); HRIAIA LA, TPC-NCs 4AN

SASP 41 DAI P52 #EFFK (P<0.01). W 5-E
B, AAYZH/NEHTTTAERE K E IR fE, TPC-O 4
ANERATT RS DA, T SASP 411 TPC-NCs £/ i
HITER B ek . dnf& 5-C. F s, Sxtiaditt
B, BREHNREKERESE (P<0.0D: 5
FERIIF LA, SASP 201 TPC-NCs 41/) S 45 i K
BERN (P<0.01), 1fif TPC-O 4/NR4EE KT
BEAR. WK 5-G Fiw, SxTRRAi, BAA
M TPC-O H/PNRMLHE AT, difuHES %
AL, BREGMEA, A KEREMMIRIE; SASP
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X #7 SASP TPC-
NCs NCs

TPC-NCs

TPC-NCs

P<0.01, FEM,

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

FENRIKRE (A DAILES B). EBKE (C). 4&i74ELE MPO FE (D). BLITARER (E). &5 (F)

MEFALRETN (G, X100) (X+5s,n=6)
Fig. 5 Body weight (A), DAI score (B), colon length (C), MPO activity in colon tissue (D), perianal conditions (E), colon
appearance (F) and colon pathological changes (G, X 100) of mice in each group (X s, n=6)
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Fig. 6 Effect of TPC-NCs on levels of inflammatory factors in colon tissues of UC mice (X S, n=6)
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Fig. 7 Effect of TPC-NCs on SOD activity and MDA level in colon tissues of UC mice (Xt S, n=6)
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