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Preparation of Magnoliae Officinalis Cortex volatile oil nanogel and its efficacy
evaluation on ulcerative colitis mice

ZHANG Qian, LIU Fang, ZHANG Ruiyuan, DENG Hongdan, YANG Luping, REN Hong
State Key Laboratory of Traditional Chinese Medicine Resources with Southwest Characteristics, Chengdu University of Traditional
Chinese Medicine, Chengdu 611137, China

Abstract: Objective To prepare Houpo (Magnoliae Officinalis Cortex, MOC) volatile oil nanogel (MNG), evaluate its colon targeted
release performance, and investigate its therapeutic effect on dextran sodium sulfate (DSS) induced UC mice. Methods MOC volatile
oil nanoemulsion (MN) was prepared by self emulsification method, and its morphology, particle size, potential and other
physicochemical properties were characterized; The concentration of hyaluronic acid and sodium alginate was optimized with the
gelation time as the index. The optimal ratio of hyaluronic acid and sodium alginate powder was dissolved in the MN to form MNG.
The physical and chemical properties of the obtained MNG were characterized, and its colon targeting and therapeutic effects on DSS
induced UC mice were evaluated. Results The prepared MN has a clear, transparent, and slightly bluish appearance. According to
transmission electron microscopy, the nanoemulsion is spherical with an average particle size of (61.56 + 1.67) nm, a { potential of
(—21.37 £ 0.45) mV, and an encapsulation efficiency of (85.25 + 0.50)%; On the basis of the best formula of MN, the optimal MNG
was prepared with the mass concentration of sodium alginate and hyaluronic acid of 30 mg/mL and 40 mg/mL respectively as the gel
matrix; The pharmacodynamic experiments had shown that MNG has a good therapeutic effect on UC mice. Conclusion The MNG
was successfully prepared, which improved the stability of MOC volatile oil and made it have colon targeted release capacity.
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JEAN AR ZFHE RN Magnolia officinalis
Rehd. et Wils. B{ M1 )4 M. officinalis Rehd. et Wils.
var. biloba Rehd. et Wils. [FI 1T H2 « B2 SR A Bz
BATARRH. BREEEzol, B FEESHAR
JEZ B2 AW, M5, R RYE
FME R AT IEE AR B S -4- B R
A 5P EYES G % (ulcerative colitis, UC) H%
AHOE, R AT BABIT 70 B R AN R 0 6 SRR R
2% (dextran sodium sulfate, DSS) 55 UC /)
AR EREL,

SR JEANE M BAG K RENEZE. LW
s It i S A, (B DUIRosIE T 5 52 I
T 20N 2 g T R S A T PRI 7 &), PRtk
frT S35 JEE RN T RS e PR AT 2408328 21 JERE )
TEFBAOL, BN JEAME R MNETT UC 75K 8 17
o AR FLIE e H AR K LRI (PR L, 40
KL RS 025 G 29 (VA R, 2 m 29 AR e 1k
B BE PR m oK FLIRE M, ISR WIAE S h
(PR3 B, SCERRFEE 2RI AR RS, PRk, AR5
il & T JEANE R MK I (Magnoliae Officinalis
Cortex volatile oil nanoemulsion, MN) FlJEFME K
WYUK FLEERE (Magnoliae Officinalis Cortex volatile
oil nanogel, MNG), FXJHIRMNEFTHEATRIE, [F
%2 7 MNG £/ ERHAGTE N L R B 2547 1,
BRE 7 HXT UC /N RS RL R 8GR, DA R A
FE R HT BRI UC s i F R AR L 77 %

1 UESHR
L1 {YER

CPA225D UM 7, RE B SR AT PR 2
F]; Spectra MAX Plus384 RUEGARAY, FEB 7 TIXAR
BIRAF; KZ-I-F A5 g AR IR A 2 A, X
FRAE IR AEIRHA PR A F]; UPH-II-10T B4Rk 4l
KNG RG, MEHBARHA R AR BA410 B &
e, 225 Rl SRR PR A ] s DZKW-4 L
FEIRAKET, IR RIS AR A s VIS
Spectrum U/ =HEG IR AGRAL, BB RIR
ERA A B FRA R ;. JEM-1400plus B3 51 H  2
s, H AW T4 ; Axio Imagerm2 EVO10 4
B E R28t, FEERCER SRR A .
1.2 ZE 5

JEANTF R WCR T I ERTIE UL 2, &Rk
HHH R 24 K 2 2 5 ot e 0 SIS I T #2247 R
L BHEANEAEY) RN M. officinalis Rehd. et Wils.f¥]

TR MR E i F, it 09220207,
W E EHEEE R AR AR A4 -6
(interleukin-6, IL-6) 7l & (4’5 20230512E19).
HAMAHR-10 (interleukin-10, TL-10) R&750& (Hlk
5 20230512E11) M IRFEA F-a (tumor necrosis
factor-a, TNF-a) 7 (L5 20230505E03),
08 B RAERE AR A Servicebio® ZO-1
ufk, fit's L140C15, W H RN BE4ERAEVRHCH
FRAF]; Meilunbio® i SEFEMLER YN (dextran sodium
sulfate, DSS), b5 M0508D, W4 H KiEE AW
FARERAR; LA 80, L5 2018022801, 1
H AT R4 A7) s Zenbio® Claudin-1 HUi%,
L5 MI1APOL, T8 H 75 DU IEA AR A TR 2
Al K (S 2023022401 HEEFREN (LS
2021123001) N —=EE (fit'5 2021110201). KL
B%-400 (fIb5 2022092901 ). BEMR Mg (it 5
2022033101). IE T (ft5 2019120301), ¥IHWH
FRCHR TR Ak 2 A BRA R 5 BERRIH SR £ M Tk -40
(EL-40, #lt'5 109896007100). R4 L IaE Mk Bk
M (CO-40, 5 109607008240, I [ h &k &
TR ARAR: AT/ 6 REE (1,1
dioctadecyl-3,3,3',3'-tetramethylindotricarbocyanine
iodide, DiR), #it5 D4006, 4 [ ik i FAEMHA
WA IR A s E W FRIREN, #t'5 S12034, WH -
IR AR TR A ]
1.3 B

7~9 JAESHEYE ICR /MR 84 R, TWHE bR I
HEAEMEARF R AT, YFAMHIES Y SCXK (3)2019-
0010, TRl s 24 K 7 5L e s b Lo it AT SR
FT A B4 S 56 1A RCATS HH 2= 245 K 2 S AR B ) B RN
EFHEIRE, 6 3R JEN.
2 FAEEHR
2.1 EAMELMAVHE

4 JE AL BRI SO O AT R AL B, BEJE
RATIEFNT Ry, K2R IR K, Rk
B JE TN E TEHE R = A D ak, WOERHE R
FEEIERAT 4 CUKFE
2.2 FREBIZRVENL

PLIE Cpt s 00, F 200~400 nm H#H4T
AN, WE 1SRN EAME KM IE CEE T 361
nm ACAFE BRI, HOESE 361 nm /RN JEANME K
T M I A o A AN A VA R B AR 2R
B (48.24. 24.12. 12.06+ 6.03. 3.02. 1.51
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mg/mL), PLIECHE AT H, 78NS R iR
B 361 nm ALIIE PR IO (4D {H, Lh4
E ALK JEANE AT IR B AR (O 22
i JEAME R bR HE R ZR, 13RI FE N 4=0.055 4
C—0.013 1, R>=0.999 1, &5RRZIEFMERMTE
1.51~48.24 mg/mL £k 1% R K IF.

2.3 MN RUHI&

230 JEANE R I AE A [R] B LA H I AR R 0 s
T JEAME R I I R 22, W DA AN R I TE
AN [FVARRE VA AR L AT R R B FLA A, RO
FREERI RN BUE 4R 0.50 ¢ T 2 mL B0,
Sy I B JEANE R, IR AT 5 min J5 8 S
4h Bhin, #ESRE, 5000 r/min %0 10 min, HY
IEWA I CE R R R IE YRR, 7E 361 nm &b
I JE A AR IAE &R P B SPRTA AR FEO 25 2R
W 1, oK CBEXFE R I AR BE 80, Tk

Rk B Bh AL o

232 FULRIRIRIE DOk SR BIEALT, R
FE R i AE, FLAT S B LA i &= T (KD
F3 01, AR ILALEE 80 CO-40. EL-40 A
13, #i#& MN, 2266 = oAl g5 anp 1 fr
7~ S5HRILALEE 80 A1 CO-40 TR L X T A AH EL,
EL-40 {E A FUALFIBT BT R MN X sk i B K,
PRI, 3 EL-40 1R VR RIEAT BATR 525 .

®1 EBEFMELMERNEBI T RAEREE

Table 1 Solubility of Magnoliae Officinalis Cortex volatile
oil in different co-emulsifier

WIFALA) R (mgg ) | BRG] AR/ (mgg ™)

B FE 400 0.223 AR 2.1 0.102

Tk LB 3.124 1E T8 1.236

=R 0.615

0.25 0.75 0.25
CO-40

EL-40

0.75

El1 FLLF (CO-40. EL-40. ERILZFEE 80) fHikayh=TTtEE
Fig.1 Pseudo-ternary phase diagram for selection of emulsifier (CO-40, EL-40, polysorbate 80)

233 = eHERSH K K [ERHE AR
“2.3.27 DAL I 45 R, ¥ AL EL-40 A18)
FAMFN T K LR K 038 2 010 301, 411
BA, PR IZEEY) (Smio) 5EAERMEL9 11,
8:2.7:3.6:4,5:5.4:6.3:7.2:8.1:
9 [ LR R AV, TERE 1B EE T I 2t

Kn=3:1

K E, SR ERAIIE . FOCHE IR, Fky
I 5, AT A VAR I K&, 5
I 5 s B 2% 47 iR B9 . ) OriginPro 8.5 #2:i]
= oMK, B i R 2T 07 [ X B
MN Xk, FEBGZ IR/, e SR S Bl
FULHIRI BT L - 85 RN 2 Fos, K {68 3 0 1,

0.25 AL 0.75 0.25

LA
B2 Kn{EiFEAA=TTHEE
Fig. 2 Pseudo-ternary phase diagram for selection of Km

0.75 025 . 075
A
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A R MN AR K, #ifE EL-40 567K
LIERILBIA 3 0 1,

2.3.4 MN Wil & IR Kn B4 Smio 75
PA Smix SIHAHELEIH 9 1.8 :2.7:3.6:4.5:
5.4:6.3:7.2:8. 19 ELEHIBIESE
W, HMHESFREN 1 g, THOBEET sk
S, WEEANIA] E A )3 AT B MN JCE 7 d 5 3L
WA, IERUE RN LB RE . AL ZE T
MN, CEEASMIEEH] . S5 R WEK 2, Smx 5EA
FER M LL A 8 © 2 I, TR FLIR R AR e, &
A I 2 LBERAR I KB, SZ4HHE MN
(PR FEAL 58 EL-40-T07K -5 AN i 1 0
tbA6:2: 2,

2 S SiAELL IS R

Table 2 Ratio screening result of Smix and oil

S 5l U Rt T
A i R
911 RWAE, HORERERVGEL A
812 AWANE. WHEW, MZEE R
703 RWAE, HOREBERVGENL A
614 RWAE, AOREBERUUENN  ®
515 RWOYE, HARERERVENH @&
416 AWHE. HRREERIGENE 6
317 RWOE, HARERERVENH
218 RWOE, HARERRVENE &
109 AR, HAEZERIENH 6

2.4 MN HIR=EIFMN
241 EMAHOEA USSR B B
X MN RO A 3EAT RAE , BOE &5 & 47 1 MN,
F 287 KIE SR, TR B A BRI M -,

T 0T 22> BN 1% MBS R A AT 61 4% 2 min,

FHUEAR 2 R VM, BRI T S AR 5 H -
T ARG IS . g5 Rk 3 fis, MN
LEST T MBI R, Gk AINETE. E

B3 ARIMEMFHIRAS
Fig. 3 Macroscopic and microscopic morphology of

nanoemulsion

B ez WG, AR AL SRR -

242 AR, 275 HdEE (polydispersity index, PDID
Mg A e AL TT % MN 3 4k, HX 0.1 mL
MN FHHRE 100 %, 7EZ iR 8 FH gKoRs 2 AG] &
PRI HF RIS . 2 0B RE (polydispersity
index, PDD) LAK ¢ Hif7. 4540 4. 5 s, MN
RN (61.564+1.67) nm, PDI N 0.16+0.37,
CHALN (21374045 mV, ZIESS.

—_

10 100 1 000

HifE/nm
E 4 MN HREZEDT
Fig. 4 Particle size distribution of MN

-100 0 100 200
¢ HA/mv

E5 MNHBUSH
Fig. 5 C potential distribution of MN

243 pH HAFE fERadr Pl 3 #t
MN, {1 pH AR B0 BEvH T =R 440 T e 3
pH {H, %F4T 3 K. MELEREW, mitdrs MN
1 pH {E M 6.0710.07, % ~(54.4940.99 )mPa-s.
244 QEHBHWE SEOCERTTEN, E T
MN A B AL B &, JEARYE DUR A RR T
PRI A, ¥ 2 mL MN A 5 mL 1E Okt
1, Y’% 1 min, FESZEREZAVAE, 1361
nm AP e 4 1H, FTME NS E; B4 mL
MN 7£ 400 W A B #% 10 min, {FHAH, A 10
mL IFE kGRS 1 min, #ESZE, W EZEEHHH
7 361 nm KbE L 4 H3), B E A Em S .

—200
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VU B E AL A RN L, AT
HAZE| MN M E %S (852540.500 %.

A0, 2 = (e — 9 B V) e
2.5 MNG RU#HI%E
251 RIS TAIEIINGE SR URRZI 2 Rl [A],
T PR TR AN T IZE I o RV M S5 R R T H I, SRS il
RPN, WSV AT AN SO, ARUR S AR
PR RANFRR S W LTI, 22 a] B A R R B 1]
252 ZSFUKEERIEER DL [ A PR
T, A AKEERE A T7 L] . BT W 5 R VA A A
AR, JTEREIREA 100 200 30 mg/mL 1)
BISVIEM; ISR AN AE TR T, TERBUR Bk
JE 4 104 20, 30, 40 mg/mL HI¥ ST -

W5 S5 AR 11 A 3 TR N RT3 B O TR T VTR A 3
5, FHEBRU. TEREIAS KRS FURR A 4H A
B o PRI VT AR B 34T i 44 (491 4 20 mg/mL 1)

W PERRENVAVRAT 30 mg/mL 037 B R R A BT B
THBEF AN S2H3), ik s, F4HK
BRI A 1 min B RBURRAS LA 6, mT LU LI
VR T VR 35 B JO IR (1) O B AR B S50 7K RS P RS PR HR:
BHRELW, WA & RERENEA, | min K
KR B R AER AR T

U0 VR TR o R A AR ) SR R O AR P Y
10 mg/mL B, TCIETE ke e KBS . iR e RN
JREIREAN 10 mg/mL I, BE35 B B ER =ik
£ 20 mg/mL K% 40 mg/mL, J& I A B
301.67s EFH % 216.17 s, KEHRETRE. LilFiE
FRAN R B IR N 30 mg/mL I, BEEE W R BR 1R
EIREH 10 mg/mL K ZE 40 mg/mL, B [a] 3
—3B i 17234 s 455 & 2691 s, KEERETFae H.
TE7 BH 5 R S SR BN 40 mg/mL Bk 31 e FE 7K e
JBORAS -

SxHy 7R xX 10 mg-mL ™ IEERRANVAS yX 10 mg-mL™" 3% BB BRI UK B0 25 (1 35
SxHy represents blank matrix formed by x x 10 mg:mL™! sodium alginate solution with y x 10 mg:mL"! hyaluronic acid solution
6 1 min B & LACRIRRVIRAS
Fig. 6 Hydrogel status of each group at 1 min

253 AGPUKIKE )M BRI B 5
PR R MR FR B K ] MIN Vi, R4k 4L 3864 15 min,
B3 MNG.

2.6 MNG BIRZEFEN

2.6.1 TOWIEARFHE BERT 5 R Sk T 8 4 4k

=

B, ORI B REWE RIS B
gik. RN 7 PR, KB RIALIR S AL 1]
MEE0E, S5, RN =ZEmg FLIR 251 1Y
S1o0 A

2.6.2 pHAELAFENE FamAabdr AT 3 4t
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Mag= 500X

7 PiEEREE
Fig. 7 Scanning electron image

MNG, R pH tHHARER R TF T 2 24 Nl e
H pH fH, %717 3 IR MEL R K, MNG 1 pH
BN 6.07£0.07, 35 (54 392.33£809.52)mPa-s.
2.6.3 RAMESMZYIREIIEENE  SHE(hEZ )
2020 R 5 EDEC N AU B (simulated
gastric fluid, SGF). A THEHU/NHK (simulated
intestinal fluid, SIF) A1 A TS B (simulated
colonic fluid, SCF) SREAUAAIH L. 2 5H MN
AMNG % 1.0 g B TEMNEH, JRN SGF # 2 h,
B /KB JE B TN SIF FiH 4k 4 h, &5\ SCF
1 42h. BT 6 h BERE 0.5 h BURE, J5 42h 5E6E 1 h BL
FEUSY, A AR R RBCE TR 37 CHEIE/K R
FFLL 100 v/min &%, BRI 5 mL ARSLLRNE 1
UEANME RSB, RIS I 2 X (8T e B A0
S5mL. i IE QA BUEANE R R YE 4 EiT 5
HERME R & &, THERCE (R), R A
AT .

R=R/M;
RN JERME RAE ¢ %0 (6 BBVREIACR:, Mi BT U6 N
JE M S i 1 S 6 5 R

SE N 8 Hhin 13 MN fll MNG [ RFRE

100 1

80 1

60 1

40 1

RRVBIEY%

20 1

o 10 20 30 4 50
t/h
8 fRIMERRRBAEL

Fig. 8 Cumulative release curve of sustained release in vitro

RN (89.834+0.50) %1 (61.68+1.15) %,
HAERRI, 31X 2 PRI SR E B E R,
MN 7E SGF VIS R PRI A 2, SRR IR
N (34.3240.89) %, MNG £ SGF FRR/D,
ERRCEN (19.37+21.39) % (0~2h), HEHHR
FKH, 3X 2 FhEIFIZE 0~2 h BRUE A B35 25,
MN 7E SIF {H A B RICR ) (53.4840.13) %,
MNG 7 SIF HR TR, B TBR 9 (32.854+0.89)%
(2~6h), HEEREH, X 2 MlFIFE 2~6h BiK
FE A B ZE R MN /£ SCF WA A2 doB i i &
THALZE 24 h BiE N (89.054+0.20) %, 1 MNG
£ SCF JHA 2 SR MR s Ss , & 24 h B
JEAN (50.16£0.80) %, FHLERFH, X 2 Fhifi
FILE 24 h BUE R B ER . ERER, MNE
F R 2 2 48 B AN RS, A% = 45
BRI & BB, 11 MNG 7£ 8 F1/8 i AR e E
AT DAY R 52 B RN A oy, T8 38 &5 P 1 1)
EM -
2.6.4 /DNEIEERAEYS VT 24 R OICR /NEUE
HTE 7d W E B 3% DSS Ki%S UC /N AER,
M Ja B e BENL 4 A4 MN 2H. MNG 2H.. Free-DiR 4H,
a8 R Hl& S AMIE P EIKE DIR % 2|
F, A FHEEAR ORI DIR 7% &8, 20 AILL DIR
0.5 mg/kg MIFEL /MR ig, NROATE ig A5G
ANARFISE A (3. 64 120 24h), ARG
RGENINRIHAT U, FFAE 24 h AETEFI R 40/
B, AR PN 23 B 25 i e S RV 9% e

SiRE 9 iR, 4#53hEl 6 h 5, FUK
HZERAEH /N. 1E 12 h i, MNG 41045 B¢
YR B am, HIRFE MN 4 A0 Free-DiR 4, XFuiR
B—HFFEH] 24 h 4530, HAE 24 h f@HI/NR G4
Jr eI 2 s B AR SRR 5, a0 10 . 2R
M, MN ZHF1 Free-DiR 4H %% Yo a2 AR H 4540,
AT g BT BCA B AN R B LT i e
AR T AN BE- P-4 A 11 S 0 K 7L B R PR A e A FH o LU
/NERAE B RN A R R T K LB T ALE
gtk R b B A/ i iR i AR
2.7 MNG } UC BU;R7T1ER
271 SHSER 60 R/NRERPERSE 7d, K
R RIS, B A EE (10 JD LLUKIs R
H (50 HD. FHAL T HHRHZARK, E8H
H H R L 3% DSS /K, WO 3d, FRHE
Wogrtef DSS Wl (E5 3 RIEWLEH G, R ZIH
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12h

Free-DiR

Free-DiR

MN ‘ MNG
9 SEEMNTE

Fig. 9 Living organisms distribution maps

E 10 RALHHHE

Fig. 10 Fluorescent colon distribution maps

1S BNFE %L (disease activity index, DAI) 143 % 1574
HATVFOY, DALVE > 1 F3 RiE R s el, 50 H/h
RISIERE LT, PG FLBRAL 2 B2 . Mg
BEZH . FEERMA. MN 4. MNG 41, 441 10
W, YREE4F 3% DSS /KR E BT 4 do

272 ZipkbIE AREE (REZ) 2020 FERRI,
FE JEAMI BN 3~10g, LUK & 70 kg
RN 10 g 1F, S (R 25 BRI 5L 07822 17,
SEAEAMER MR (LN 0.25%), HRAE K4,
B, PRI EAME R B = 4h 278N 26 mglkg,

HIAF MNOMNG R VT EAME R 2550 26
mg/kg, MIEBLES 3 KIFLE, il T/ ig, WA
TR 4 g 25 TR I e B (200 mg/kg),
AR ig 4 TSR ZK, B /N
ig AN 10 mL/kg, BER 1K, &S84T d,
R RUENR— MO, 5% DALIFS .

273 AR SRE B9 RERAH, 10K
FE AL BTN B PR IS B 465 iy AR v e S B o
5 468 P K P 1 RS L o 9 2, R B i o o
HERAERE R0, B B, —BAIK
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PBS ¥ E S HAVEEE, A T-80 CHEKIRIK
Farh, FT Elisa 5258; 5—BET 4%% KP
Wb e, WiRBCE, HT WA HE L4
PR G
274 Gt A SPSS 25.0 Giit At st sk
IO AT A3, R2H ) PR SR R R 29 i
tei, PLP<0.05 NZERA G o
2.7.5  /NERIEEMEMAR . M MLIE O DAL V3 152
M HSRIEH 1K, BRTMEIRERAN, WL
RN R, BIE. (i, WEaRRSFBET:
TEL. 25 W 98 /N BRIV 75 sh P B 0E o b i L3R 3.

DAL= (# 5 & & R VE5 + BS54+ (B 1L vFE-43)/3

SR WNE 11 SR, EH 10 RIGITERR, =
HHNRRBHRES REF, BRAEE, KMEIER,
ALrEm. S=AAMM, BEAH/NR DAL VED
BT (P<0.001), fEMHZEAE, SRR, BR
ik, HMBUIEYS. Mg, SERAM, Mt
mEZH /N B DAT PP i P (P<<0.001), MNG
/N DAL PP4r B FER (P<<0.01), /MR
RERL, SANM, BREANE, EIE &L

# 3 DSS /MR DALESRE
Table 3 DAI scoring standard of DSS mice

oy R R ER% ELLRN A5 75 150

0 X ¥ ¥ P4
1 1~5 fFE, ¥ [ 1M (+)
2 6~10 BHEW, R F& i (++)
3 11~15 fF8, BFW, RE B+
4 >15 fF8, AW, SHRE WIRIME
8 7-o-
-, RN
—— MN
6 = =%— MNG

—— FHE

t/d
HEAHLE: ##P<0.001; SHBALE: "P<0.01 "P<
0.001,
#4P <(.001 vs blank group; P <0.01 ***P<0.001 vs model group.

11 DAIFESHEM (X +s,n=10)
Fig. 11 Effect on DAI score (X = s, n=10)

UL . 53R, MT 2 AR A MN
4, MNG HAELFIETRR, 2808 tE,
2.7.6 /NSRS g K R A AT
RE I RIRGG 2 Ja JhAE/ N, BUINER &5 AN
JRNE . BERINES g AR, JHmM. JE4RRT
gh fiy K R AR I, FRE IO /N B i A i
JIE o £

IR 2 == /I R U 55 A2/ B

G T BV P R = 8 W R A 4 T K

iR 12 Mk 4 BoR, HIEFAM, R
/NS I K B B 460 (P<<0.001), JBLIF R %A
A RS T i B W T (P<<0.001). 5HEAIAH
Fedse, MR IEZH N MNG 410708 B 45 K R
N (P<<0.01. 0.001); MNG 2H F W Ui it e 25
JERE 22 B0 25 B (P<<0.001), MN 2 2% FHE K
THZEL BT ZR B0 B PRI (P<<0.05. 0.01); AU
WE & MNG 2H 547 25 iz ot & 3R 400 2 BRI (P<<0.01

k—' il
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o

12 AR KE RSN
Fig. 12 Effect on colon length

R4 NEBKE. S RAKEREMEEEBAVFID
(Xxts,n=10)
Table 4 Effect on colon length, colon unit length weight

and spleen index ( X + s, n =10)

B ORMEE WK R
JiE/(ug-em™)
7 H 3.02+£0.67 833+044  26.65+5.78
it 7.04+0.70"* 5.6941.00%* 43.12+2.10%#
AR 5.76£1.05°  622+£0.90  38.71+2.10
MN 5.49+0.83" 6324090  38.13+4.38
MNG 3.98+0.98"" 6.95+0.38" 33.06+5.44"
e ¢ 3.85+0.55"" 7.45+091™ 30.90+4.91""

A i ##p<0.001; SHEAALE: "P<0.05 "P<0.01
**p<0.001; %5,
##P < 0.001 vs blank group; *P < 0.05 **P<0.01 **P < 0.001 vs

model group; same as table 5.
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0.001), Z5HEM, MLF= AR AL MN 4,
MNG HEAFEIFRRITRR, A8

2.7.7 HE JtME/NREE AR ETIE B2
RHEEEE S IRHR, Bk, g 21
VIR JG, HE 4eth ., Je2E Bt et/ 45 i 41
ghkg. B MOIRANAE. ZREHEDI AN 5 MRG0 I i
HILARIFFME . 2R WE 13 B8R, TFHHDNR

i A A0 i ARSI 855, RO SC R, MRl

T

~—

MNG BE 4

\

FERIE, BRAHEZIN, B aiiEmiaT . 5%
FIZHARLE, RERIAL)N SR 3l 2340 I B A
WA HHEPI AL, PiBE RSz 6y, iRy L,
B A A FRE RN, AF AT KRR R PEA AR
HIR . SEMARLE, &4 254/ RS R
ZAHOUA P, RAYEAEIRIE D, AR
U, ARG RIGZ, FEE4IKE, H MNG
ARG DU T 2 B4 R 2 MN 4.

13 MNREERAELRIENFN (HE )
Fig. 13 Effect on colon histopathology of mice (HE staining)

2.7.8 0P/ R A W A 2R R 9ORE PR KT B S )
W& HNREE AL, FREfE, hnid& PBS, &)
Ko B, W RIGW, %88 ELISA WA &1 B
Kl IL-6+ TL-10. TNF-0 KV, ZEH%E 5 Bk, 5
THALE, BEHHNREEmAL T TNF-a. IL-
6 KTFRETE (P<0.001), IL-10 /KT &2
ik (P<<0.001). SHEAYLH LA, MIREEIELNE 2 A
MNG /MR AR TNF-a. 1L-6 K 53E
% (P<<0.001), IL-10 /K°FEHEF R (P<0.05.
0.01); MN 4 TNF-o. IL-6 /K°FHIEEE (P<
0.01). 5K, MNG B ZINHIE 28 K530
*5 HBENREHEL DS TNF-0. IL-6. IL-10 5=
(Xxs,n=10)
Table 5 Contents of TNF-a, IL-6 and IL-10 in colon tissue
of mice in each group (X £s,n =10)

HA IL-6/(pgmL~") IL-10/(pg'mL~") TNF-o/(pgmL ™)

T H 19.84+1.76  67.89+6.85 87.44+8.04
st 30.7143.40%% 44.85+10.09*% 127.59 +20.14%#
AR 28.90+4.00  52.01+5.25 113.65+13.50
MN 26.05+£2.30" 53.7619.87 103.07+9.73"
MNG 22.861+2.04™" 57.64+8.13"  100.07+10.68"
FH 22.37+£2.05"" 59.67£8.71"  100.98£10.68"

BT 98 PR (1) 20 A SR AU il g 1 48
279  ARIETIGEMEE MR A AL claudin-1
ZO-1 EEAMRIE IS G LW s 2K
FrE R ER S 80 CIEE P 20 min, PBS Mk
5 minX3; 0L E MG = R E A 20 min, PBS
¥ 5 minX3; JEII—PT claudin-1 Al ZO-1, 4 ‘CyK
FEWEE LA, PBS #PE S minX 3, IR H,
37 ‘CH#E 30min, PBS #'¥k 5minX3; I DAPI
FIFE 10min, PBS ¥k SminX3 J5, AR
SRR FAEATE T R T IR
LB

iR mE 14 Bon, BAANRE AL
claudin-1 1 ZO-1 £ 75 45 W B i S 7 2L 1 ik,
RIS, BV N ZAH claudin-1 F1 ZO-
| BATELS R R RIE R, 2Oh5m 5
TR SEERAM, 2 AR MN 47N R
SEp A 2K E B A claudin-1 1 ZO-1 Rk
BN, E5EERERTS, MNG ZURIBH M4/ R 45
HLVE B R A claudin-1 F1 ZO-1 7545 15758 67
FERH I, Peiih. SRR, MNG °] LU
claudin-1. ZO-1 % &0 1 R I 05 45 7 R 1
Ji B A A o
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Fig. 14 Expression of claudin-1 and ZO-1 proteins in each group
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