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Research progress on oral colon targeting nano system of Chinese medicine
active ingredients in treatment of ulcerative colitis

XIAN Jing, ZHANG Chen, ZHONG Xue-mei, FU Chao-mei, GAO Fei, ZHANG Jin-ming
School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

Abstract: Ulcerative colitis (UC) is a common and refractory disease. Because of its repeated onset, it is often necessary to use
sulfasalazine, immunosuppressor agents and other drugs for a long time, but its efficacy is limited and it is easy to produce side
effects. Modern studies have found that polyphenols, alkaloids, quinones, terpenoids and other active components of traditional
Chinese medicine can alleviate UC better through multi-target mechanism, and the side effects are relatively low, but there are
pharmaceutical problems such as poor water solubility, gastrointestinal instability and poor colon targeting. In view of the above
problems, the researchers have constructed a variety of oral colon targeted nano system of active ingredients of traditional Chinese
medicine, which can significantly improve the therapeutic effect of UC by avoiding gastrointestinal tract damage, prolonging
intestinal retention, and achieving controlled release of drugs in the focus. In this paper, active components of traditional Chinese
medicine with prevention and treatment effect of UC and their mechanisms, and the research progress on oral colon targeting nano
system of Chinese herbal active ingredients in treatment of ulcerative colitis are reviewed, in order to provide ideas for active
components of traditional Chinese medicine in oral targeted treatment of UC.
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Fig. 1 Representative active components of Chinese medicine with prevention and treatment effect of UC

#*1 BH UCIalERRERMEREMR S REERILE
Table 1 Representative active components of Chinese medicine with prevention and treatment effect of UC and its
mechanisms

KA Z SRR e PRI ik
W T 5% DSS A ICR /NG £ 0.1%[M R ] IL-18 IL-6 ZRH0F=AE, IR AR LRI 38

Wz 75% Z BRI SIHEN: Swiss /MR 10, 100 mg kgt ik MPO [FiE T, MR SR T IL-1B 174, 39
BEIIMACRER T 1L-10 f7=4, iERR A g, A
PRSI B H IS

KEEIR  A%CRRIETE SN C57BL6 /MR 75mg kgt 472 TR B A E A ; kD AR > TNF-o 9
IL-6. IL-8 MRNA (#1353 BHIT NF-«B [r%H %

HER TNBS %S 1fi 4 BALB/C /N 20mg kgtdt TR ) T IR RS2 202805 X SZAIBER I O 40
;] PPARy JEERHIFRIE

A 2% DSS 731 C57BL/6 /N 50. 100, 150mg kg™ il IL-33 [UFIE, F9tk NF-«B & 4

REFEH 25% DSS i FHMENE: C57BL6 /MR 3. 10mg kgt | p65. STATL il STAT3 I HIRIE 42

EEFER 2.5% DSS % FHUMEN: BALB/C /MR 25, 50 mg kgt rEf, iEBR A B, WA RPER 43

& A% Z TRV SR Wister albino KB, 25,50, 100 mg kgt o2 iR IRt AL, ERR 1 i 44
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Bkl
R EAs SR U TERNLH SR
2o ER 5% DSS 3 lfirE BALB/C /M 25.50.100 mg kgt & HHHR AT 74, FRIT NF-B {5 S HIB0E 45
EHE 3% DSS &k Swiss albino K 100 mg kgt g P, B, HHISOEIER; JERRE B 46-47
By BB
FRSEE 7.5 mg mL WEMERA TG S Wister  10mg g T TNF-a. COX-2. iINOS. C RMNEM. THE 48
albino K5 LR AN &
HEREE  TNBS 11500 L BERET A Sl SD KR 10 mg kg™ P35 NF-kB. Nrf2, BEASH 11 (iE 49
Lewia 5% DSS i BALBfc i UC B8 4 1%, 2%k & G IL-6. TNF-a. IFN-y. COX-2 FllINOS y&tE; T 50
1% DSS #-3:(f] C57BL/6 & UC #Y 5 538 p3BMAPK. NF-kB, FHIT STAT3 i
JEAN 5% DSS 531 C57BL/6 /M 25, 50, 100 mg kg JEIE T NF-«B FIPPARy JEREHH] TNF-0..IL-1.IL-12 51

R /NG 5% DSS 75 S IR Wistar KR

MPICH 5% DSS SN BALB/C /MR
R 3% DSS 7 St C57BLIG /MR
BB 5% DSS 7 ittt BALB/C /MR

M KER

PN W R R 2 HAE R IR S fh S
ERTE 3% LBIKIFBIEN P EEN: Wistar K5

=
I

5% DSS % S ilfEdE BALBIC /M,
TESIBHl 5% DSS S kEN: C57BL6I /N

Hfh FFER 25% TNBS #1717 S0 BALBIC /MR
HBEFHIL DSS i SR BALBIC /MR
AR TNBS/ZEEATEME S SD KRR

TR 3% DSS 7S iEN: BALB/C /N

3% DSS TR 7 d 7 S kR C57BLI6 /M

WK HAMETE 5% DSS KA ig 4d FiEulEt: C57BL6

2.5% TNBS #7175 1) C57BL/6 /M

10, 30, 50 mg kg

40 mg kgt 4

100 mg kgt

2mg kgt

5. 10, 20mg kg*

1. 2, 20 pugmL?
25, 50mg kg*

1mgkg™

10mg kg
10. 25mg kg

01gkgtd?

200 mg kg*

25, 50mg g*

25, 50mg kg*
05. 1. 2gkg*

A, SRRRREn L MRS EANERA

% AMPK i, 00 IL-1. IL-1B IL-6. IL-12, 12
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BRGS0 TR, R ASHER ; 0 NF-«B 22
e 5

BARPERT, Jik. DUMRINGE; #0%] RIP3/ 24,52
MLKL Tl

k) NF-B @B B0E, MHIRAAER TR 25

ik MPO ¥ FRIRJRER T TNF-a IL-1P. IL-6 28
FCF AR R E KT

B MRR AR T TNF-oa IL-1p. IL-6 A1 27
IL-17A HIKT, BRI IFN-y (7T

4%, RO DUGERI B S, S MRS, 1,33
HIIBIBIAF AR TR

0 TNF-ay IL-6. ERAIMARER M 2. %40 32
Mol 1. GErkE AR T 1 FmEE
WHERT 1 450 h 5 SRR e TR A

i) NF-B AR @ 29

T TLRA J%EH: NF-«B 5 58 #s 34

MPO-fifiid AL VG
HAAKET B Nrf2-#% KT E-2-AH5E KT 2
MPO-myeloperoxidase

PPARy-Id ALY Bl VA S8 B 2 1

PPARy-peroxisome proliferator-activated receptor y

STATE G165 MG R COX-2- M EMEF 2 IFN-y-y FILE  TGF-B-

STAT-signal transducer and activator of transcription

COX-2-

cyclooxygenase 2 IFN-y-interferony TGF-B-transforming growth factor 3 Nrf2-nuelear factor E2-related factor 2
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ety I RRAIFIAR LG, 1 ARES B R 1 9K 170 L
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2B ffe, SELRZTVRETIUN (8], 1K RS2 H 1)
LUk, 2 AE 2 g i AR & P 1 K 7 B
ARG LT AE S5 B A S L B RE A, B
RO IRAR R G B 54, 2 AfT ] pH BB RL
S5 5 R B R AR AR RIS, b e —
RGN R . BJE, BTERKEIFIET
BA WK, (G152 5 42 45 W 20 H A 2R
£, H VBRI 240 B2 A5 v] LUK BIREF IR T 3L
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2.1 RFRHK#E

WHFEER I, UC & X a1 365 2 B R
B R A 5 SOREAH OCARBIG 2, 5 T RS
{87 N b S 781 E0h AR R A SN Vi el L O
(RIS G SO REC R 7 oS A =i 195 e S I Y @ YA
(enhanced permeability and retention effect, EPR) %
2N 247 36325 1) 485 i 98 R 4H 2R A 1561, Lamprecht
LT3 ] A A SR 3 P RRL T (FRifs
43918 040 1. 10 um), %5 TNBS %5/ UC KR
ig 3 d 5 MK IR 1 (1) 5041, 3 MASEIRLAR 44K
K1 7E 25 AL ) o A Fa 0y o (5.213.8) %,
(9.1+4.2) %. (145+6.3) %. K, 7€ UC HJF
X3, Rift R NS, 29K T REEIBIE N
L, AT PR Hhd e AR B, 5 5)% R4
TEF, $EmZiPmBe i . J3Ai DL S AR 4158590,
Ma SO0 FH LA 7 28 KK il s R il 2 R
RO CRiZE 1.7 um) FIgKRL CRifz 270 nm),
SRR, 9K R SRS, sl
L ERIIKRLE 5 22 DSS 753/ UC &
FETG O
2.2 pH {k¥HE

HiE R pH BB B4 iE st w . RYE 4SS
% pH 7~8 HIHE AT AT pH ARH g oK i 1%

ZR, AZGIK R G0 AT AE 45 i 30 o7 B0 1) g i 15461620
AR R AT pH BUR I AR = 7T+
BRI AR T pH RIS 2P0k RS . RN
TR 5G9 Eudragit®2 % ULIr) pH BUZAtkl . g ok
AR HMEE T HAEAFT) pH 5 f#. Raj 260305 &
H pH BURIIZ B BRG], SRR R
# R BRI GURAR A, B P 2R
R4 % Eudragit FS 30D 5%, 18EI#-5245 gh
K HPUKEIFRAEEAY . SmEERrEe i,
B i, B pH BURM B 72 S BEGK R
B (pH 7.4) H 1 REBRBHCRIE 84.7%,
HAE 24 h WHREEH 250R. Beloqui S IMUHLRE 22
2. pH HUEGT Eudragit® S100. R ALER-#23E 2%
L ZY[poly(lactic-co-glycolic acid), PLGA] AR T
AN G N B A R SR BER K P 45
pH BURALK I, ZAPKGIH RS pH 1.5 B
PR pH 4.5 NGERE L F AR ZE R,
1E pH 7.2 S5 B 1 h JERZE R R RCRIE
90%. AMIEEH IS, I RPIKRFHZEIER
TiE B By ok bR BR kR, 4 N4 e Caco-2
S o) 22 9 2R (PIRUAC o PR P SR R, pH BBURK R 22 8
R YRR B0 DSS 755/ B b kL g
HHZIEA TNF-o 706, PR MPO 7K, 2
DSS #FI/NRAA T = TR, S5 m4ik: HE
et pH BUBRGN K i 770 2H B R 2R 45 PV 1 48 i
THL. 7T A, BRAERRIO), i A ma (00146 1 il ik i A7
pH BUR ALK FIH T UC IR IT .
2.3 Egm R A

W RNl A KER m iy, XERE
Yyay DAP= AR v 1 ) B A 22 Ik, mT R AR
s i) S P UK R oK L 7 R BIA EE S
ity B R B AR A 25 R T, R A=A
JEE[67-691, Castangia S5O FH 8 75 35 s 7 il 2% A
SR 2 3R R AR YT UC. Nutriose J&—Ff Al i 14
T KBRS, FIFH Nutriose BB R i P 1) 75 B UK
AN RN 2040 SEEG B R AR BL %8 Nutriose (1)
REAA ig 4 h JETE R A E B B e, e
gl RATMES 7 ;B2 Nutriose FIJE 1A ig 4 h
JEIEE A BT, AL, ZYKiEikIAk R
JEIRZGWRETN, BEIREREe, 2 Nutriose IR/
PRAE pH 7.0 IZE AL 8 h (1) BB HCR ok
ALFEMIC 15%. RN 2520550, gk i) 2 B
PR 45 g DX 3 L TR 1 00, FRAER &5 i K i 2.
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21 (colonic edema tissue, CAS) F&%1, [ MPO
TETE. Fo RO OE FERES IR B R E T
e TR A 24 R ) 0k A 5 Tl T
24 FEnhEREE

WEFRRIN, 45 ) 9 A B A R 1) 98 S AH
KEH, MEYPORR LSRR Rt S G
JiJaE, Pl EAAR- Sz A A Ok 2 2 g e 1 i H .
BRI # % (chondroitin sulfate, CS) J&—Fhk#fix
ErREMSL, WRRRVEML Y CD44 %ik4iG . CD44
SETE M B R P 2R T 1 — PR S R S BB . Gou
SR ) 22 32 R ) 4 22 0 3 9N OKRE I AE L3R T
% b CS, ARG 45 i E WAt M) H 1. B2 A
BT, AT 4 h EERBRECE Rgekk
(chondroitin sulfate nanoparticles, CS-NPS) %]
SR TR RGN CS-NPS ig J5, B/
SR & R, R TNF-a. IL-6 f7K°F, i 1L-10
7K HE Jetaseibdr, e dninfl Rmsb .
CS-NPS ig J&, 15 d DSS 4bH! 5 H)/N RAFIE ik
50%. HFFLRIN, Sl JnEE AR N &5 bR gm i
H) CD98 i, il i TP H A kil B¥RTT UC
) H TR, Xiao SE4H) %7 CD98 A R T-HE RNA
(CD98 SiRNA, siCD98) [f)22 3% 2 /Kt fice Fl T H i
197 UC. FIFH PLGA 3255 2 Al siCD98 T Jl4h
KR, RGNS SE R RE:, &1
FEIRBEFNG BEIR AN AAAE TR BUK RS . 4t M £ HX
SEEG R, 7 W SRR KR ZH 5% e o T T R YKL,

WEPA R B ME W FEZ Chyaluronic acid, HA) J&
R T A X KL (I F o 3E— 2 FR At i S5
TR, AR RGPS5 7 Colon-26 i
CD98 FI#ik, i MPO FIF{EH#iEEH 2
(lipocalin-2, Len-2) KK, 245 Wit o,
Tk EE I R IR . AW 0 W B e
(1) SIRNA RN AR Z2 R I R ARG KR 1 F T4 )
¥H9T uChsl,
25 Hfth

B T EIR IR B AR RGN, B L
ZALGKHIF . B HREGIKISIE RS T 2t
FR3 P 45 i I 325326  Chen 25076151 i 30U L AL 14 771
RPN PLGAIPF127 i35 R, UUHIREA
% (ammonium bicarbonate, ABC) 1E &AL,
FEAEZ ALY, BRI SIS R, 2Lk
L7772 S8 T TR FLARRL IR AR SES Bon 2
FLYPRRITE L A A B 2 IR % . Dou 26UTH
PR FAE I NE 75 Rk, K ASHF
7% (bruceine D, BD) ¥AfR{E (3R 4 —HE-15-F8 5%
TERE RS ) - —RE-h e = H (4121 1) Bl
Hr, BERERITS B ALY KR, 5 BD iR B AR L,
BD H LYK RSB A T4 02 45 71
TER, HAREHH SR UC AL -

1R &5 P 1) 499K 2R G 1) it 3o R B AL 2, v
2O VRTT UC 1Y AR 45 B 1 gk 2R 48 0
* 2.
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Fig. 2 Delivery principle of oral colon targeting nano systems
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Table 2 Oral colon targeted nano systems of active components of Chinese medicine in treatment of UC

2 Hpptt Wlg AL AR T RE £ X UC [iBIT 2R ik
ZWHE  PLGA. ABC  MEFAMIEHNZE ZILGrK 96 h B BARRBEELI A 76%, WNm UC/NRIRITE. 2K kg 78
RHAR TIEAL PLGA B MgKRL (58%)  &ilh|: RAERM]|
PLGA. HA. CS WEAIMIATIZE FEsh#l siCDI8.CUR 72 h ) BAREE 54 Fecal Len-2.MPO 7K°F-|; CD98 Al TNF-o. 74
ESUN 68.8%. 89.7%; Hifin Colon-26 4Mfl  HIFRIAKT|

A1 Raw264.7 41t AL 1AM i
PLGA. PF127. MRMEFME ZIG0K 48 h I RFRR N 58.3%; 1E45H4A MPO. JiFi&|; IL-6. IL-12. TNF-aff] 76

ABC FIZERHAR FHEZIH R FIEKFL; IL-10 FIFRIAKTF
SF. CS FFIAEZEE T Raw264.7 ARG R MPO. DAI}; TNF-a}, IL-107 72
Eudragit®S100. PR H AT pH kI 28K/ pH 15, 45 AR, 72 MPOY: A FAZLKA TNFo HAEL: 1
PLGA o EE pH 7.2 B R URIE G, SR
Eudragit® S100.  FLALIATIHE KL pH Wt BRI A IIARE, et pH o (R MPO: MY, ZilakrEl: 79
PLGA R ZINEHER, RIER HE e, SR
HIET% HS-15. PG HAEADRIIGE it RIS HOR TR J9(18.034059)nm; DAI|; IL-10. TGF-B &Mk F1; 77
RN (-15.76+£042) mV IL-1B. IL-6+ IL-8 SR KIER T3

iNOS. COX-2 f] mMRNA RiE/KF-| 5
TLR4. MyD88. TRAF6. NF-kBp65

EAMFREKFE|
KKEIE  Eudragit® FS30D. FUIGERIZERIE pH RIS BUASR (pH7.2) " 24 h B RAR FBA): MPO. IL-6. TNF-a] 80
Eudragit® RLPO BIEN (408£55) %
WiE  Nutriose FMO6  BFSIRRNTE  FEEUK 4425305, ) 2005 ZAE A LA S Nutriose HIFE REFFREE A 70
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