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Preparation of Magnoliae Officinalis Cortex volatile oil nanogel and its efficacy
evaluation on ulcerative colitis mice
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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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JEHN AR ZE B JEFN Magnolia officinalis
Rehd. et Wils. B [YIH JE 4 M. officinalis Rehd. et Wils.
var. biloba Rehd. et Wils. ({11 K o MR S B
HA AR BBk T, JEAEEE A A
JRER . HR AW, RSP, DR RVE
FME A A I AT RBIE I i i A -4 - IS5 B
s 5HRETEG M % (ulcerative colitis, UC) H%
FHOG, R RZE AT BARIE 5 TIE B JEE A 5 e ot ] SR B
M2%EN (dextran sodium sulfate, DSS) 55/ UC /)
R AT VRIT 1R I,

SR EFNMERM B A R etz T
WA I A A5 A, AR D IRERE 5 32 I
1o 28 B i 1 PR PR A8 T AR Ly 2, R
e 50 JEE AT R it s S MEATOR AT 20 126 31 98 RE
TEHAL, A EANMERMIGYT UC 5 MR i < 8 7]
o AR FLIEEH L AR UG K EAR 5, 9N
KFLRES L SCE VIR ME, IR 2 AasE v,
B REA = K LI R B, BGSRZGMLE Sl
FR B, SRR 2GR VR FIL, (R, AR SEe
il % 7 JEANE R g Kk F (Magnoliae Officinalis
Cortex volatile oil nanoemulsion, MN) FlJEFM%E Kk
HYPKFLER (Magnoliae Officinalis Cortex volatile
oil nanogel, MNG), Ffxf H AL AT RAE, [F]
B4 7 MNG 78/ RTHAGTE A R EE [ R 25470,
R 70 UC /NIRRT R, DU R AN
FER MBI FIHT UC B 2 i IF R AR ik 7 %

1 XS5 HH
1.1 {428

CPA225D UHL 7, RE B SRR A IR 2
F]; Spectra MAX Plus384 RUFFHRAN, EBIFIXAR
HIRAF; KZ-UI-F A md IR A R A, i)
T RAEVRHEA PR AR s UPH-IL-10T B0 i 2l
IKHERYE, MAEARECARA R BA410 B
T, 2o Wil SRR PR A s DZKW-4 L
TAERKH S, bt A IR A E: IVIS
Spectrum BU/NENY) = HEIC IR R ARA, FEIRIK
2R E A BR A F] ;. JEM-1400plus %52 5 HL 1 55
e, HAH 724k ; Axio Imagerm2 EVO10 !
TR R R, HIRHERER RA AR A A
1.2 5

JERNF BRI #LIETL L 2, 4R
I 22 245 DR 2 2 2 ot e R S e TR ¥ 2 T 468 o R
2 RHEANEAED)E A M. officinalis Rehd. et Wils. [

TR MRS G iE i Fr, it 09220207,
W H BEEERFANAERAR: AgA,%-6
(interleukin-6, IL-6) i&X7l& (5 20230512E19).
H 20/ 25-10 (interleukin-10, IL-10) R7& (it
5 20230512E11). MR IRFEIA F-o (tumor necrosis
factor-o, TNF-0) 7% (k5 20230505E03),
I E LA R AR AR ; Servicebio® ZO-1
Puik, k5 L140C15, W H X Fe4E R AR
FRA ] ; Meilunbio® ] SEHEGLEREN (dextran sodium
sulfate, DSS), flt'5 M0508D, MH KEECAEY
FARBMWRAF, FilFiEs 80, #it5 2018022801, Iy
H R TR AL TA55) 5 Zenbio® Claudin-1 $i44,
fit5 MI11APOL, T H 75 VU IEAA AR A BR A
"l KO (IS 2023022401 HEERREN (LS
2021123001). A= (#t%5 2021110201). KL=
B -400 (L5 2022092901). EEWE 2 fig (b5
2022033101). 1ETEE (Ht5 2019120301), #HMHH
FSCER TR 2 A R ] s B RRIH 2R 48 £ 47 T -40
(EL-40, k'S 109896007100). R4 215k Bk
M (CO-40, L5 109607008240, I 1l &R
TR ARAR: BT L2 e iR e (1,1
dioctadecyl-3,3,3’,3'-tetramethylindotricarbocyanine
iodide, DiR), #t*5 D4006, W [ b i i 2 AEMHA
et B A FwIEERE, 5 S12034, WWH Lk
R AR R A
1.3 =49

7~9 FEHEM: ICR /MR 84 R, T E AL # I
FEAEDFARA IRAF], YFAlHIES A SCXK (3)2019-
0010, T HcERH R 25 K22 SL8e S i LA T S5 .
BB B4 S50 1A RS 12 24 K 25 S8 B ) A B R
EHBIRE, BWFFE 3R JEN.
2 FAEEHR
2.1 EfMELMATIE

Y JE A% BT T T OUEEAT AL B, BE S
RATJERN TRy, K2R TR DU Ko, Rk
BB RN O R 7 A Dy ok, AR R
EHEIRAFT 4 CUKFE.
2.2 RIS

PUIE CWbE v S BRI, F 200~400 nm 34T
LM%, WE S 2 EAME R IE CEl T 361
nm AAEFE SRR, HOEEE 361 nm 1E N EAMER
TSI AC o Ry B AME R AR 51 &R
BRI (48.24. 24.12. 12.06+ 6.03. 3.02. 1.51
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mg/mL), PLIECHE RN, 78 AME K R
B 361 nm Al ARAE IR ARG E (4D {E, Bl 4
TERPALR JEANE AR I T SRR T R AR (O 22
HiJEANE bR AERh 22, 3R 4=0.055 4
C—0.013 1, R*=0.999 1, &EFKPEAERIMIE
1.51~48.24 mg/mL £k 14K R B 4F

2.3 MN 89%I%

231 JEAME R IMAEAS R B AT A A R B
BT JE AN AR I AR I IR 22, W DA JE AN A 7
AN [FRL R A A P N AT SR TR B FLAGR, LA
FREEII AN BV HEL 0.50 g T 2 mL B0,
a3 NG B EANE R, IRHEIRST 5 min J5EE S
4h BhiE, HEMKJE, 5000r/min &0 10 min, Y
IEWA IE e MR 2 Y IR, 76 361 nm &b
I 5 JE AN AR IME SRR B PR AR 0 25 R
W 1, ToK SRR R I I R Re s, WOk

0.25 0.25
0.75
K T K

0.75 0.75

0.25 0.75 0.25

CO-40 ’ EL-40

FATEK B B LA o

232 AMFIWITEE  CIEK RN FALT], R
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N3, AR LA 80 CO-40. EL-40 AHL
15, % MN, 28105 =JeHE. 258k 1 pr
7w, HEILALEE 80 Al CO-40 F AL FLIX AR LL,
EL-40 {ENFLALFIIT BT B MN X 38 AR B K,
AL, e $ EL-40 1EAFAGRIREAT DA 525

R1 BEAMELBESEBZILTIFAERE
Table 1 Solubility of Magnoliae Officinalis Cortex volatile
oil in different co-emulsifier
WRE(mgg ) | BhALLT B E/(mgg™)
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Fig. 1 Pseudo-ternary phase diagram for selection of emulsifier (CO-40, EL-40, polysorbate 80)
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Fig. 2 Pseudo-ternary phase diagram for selection of Km
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AR RTE RN MN TR SCOK, #fiE EL-40 576K
CEEMILEBIA 3 1.

2.3.4 MN (Wil & $ZHEAL Kn EHE Smixo 779
DL Smix STHAHLCA 9 1. 8:2.7:3.6:4.5:
504064357258 119 KR HIEIRS A
W, HHERERN 1 g, THHEE T IR
SE, WUERANIE] LA g AR T B MN JSCE 7 d S L
WIS, BRI AR E . NS ZER
MN, CFEEAHDRIEG]. 2R WK 2, Sux 5EA
FER ML 8 © 2 I, TERUI LI E s, &
AR B BRI S I, B A E MN
MR FEAL 7R EL-40-T0 7K £ - JE RN I 3 1 o o
tbA6:2:2,

T2 S SIHAALLHITFIELER

Table 2 Ratio screening result of Smix and oil

S 511 REHT
ML ( PMREERR RO
9011 HWANE BOEEERIGENL A
812  MRAE, WHUEW, MIZEE R
703 AWAE BOREERIGENL @
614  HWHE HOREERIGENS
Si5 AWAE HAREERIGENH @
416 AWHE HRREBRIENE
317 AWAE HAREERIGENS
218 AWNE AAKREBRIUENE
119 AWAE, HARZBRIUENE B

2.4 MN HIREEN

2.4.1 WAL SMEE R E BT 2

Xt MN AR A BEAT RAL , BOE B %% 47 (1) MN,
P28 1K A MRe, R 78 o A BRI O A L,
TIN5 B 53 BN 1% RS IR O AT 1% 2 min,
PRI IR 2 AR P, B ORI T R AEIE AT 1 iR
TR TR IR B . 45 R0 3 Fror, MN
LB T BB ERKI, APKFLIP RS B

3 PRIAMERFIBIAITS

Fig. 3 Macroscopic and microscopic morphology of

nanoemulsion

B Bz W, FFA AR ILI HIFRRE o

2.4.2 Kife. £ B3RS (polydispersity index, PDI)
A AL s /7% MN 3 4k, HX 0.1 mL
MN FEFRE 100 %, 7EZ 08 ARk B2 A &
PRI B IIRLAS . 20 B R L (polydispersity
index, PDD) LUK ¢ HA7. 45 R 4. 5 Fizr, MN
SFHIRIAEA (61.56+1.67) nm, PDI A 0.16+0.37,
CHALA (—21.37+£045) mV, 2IESM.

1 10 100 1 000
Hi4%/nm

4 MN BIRIZESD T
Fig. 4 Particle size distribution of MN
514k

24
34t
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¢ A /mV

El5 MN® (BuSH
Fig.5 ¢ potential distribution of MN

243 pH {HAFE  temMMA T FATHI& 3 it
MN, {8 H pH THFIERE R ETH T S iR A4 T e
pH {H, #%PAT 3 K. MR REN, &4 MN
(") pH {E°~ 6.07£0.07, % N (54.49£0.99 )mPa-s.
244 BERRNE SHESCETEN, WE T
MN HE B AL & &, FEARIE LR A AR
PRI AEZFE, ¥ 2 mL MN JIA 5 mL [ECk
i, JR% 1 min, FESZEEREZEAE, £ 361
nm AMEH A (A, FrfHENEMEE; W4mL
MN 7E 400 W B A RE 10 min, {FHAEFL, A 10
mL IF Ok EIR% 1 min, §E2ZE, W EZEHEHH
7 361 nm AbWEFL A4 Y, S NS E .
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WU B B AL A AR LR, At
HASEI MN EEER (85.2540.50) %.

F 3 0 = (i B — e B ) e
2.5 MNG RUHI&
251 RHURIAIGINE R FURHE I E BB 18],
VS IR RN 3 W o R VR R i 5 T BB IR, AR
RIFUAH, WS BTN O, R URE S AR
PR RN SN U IR TEA,  Z ) B A Rl e B 1]
252 THKEREERIER DU AR
Tabr, DAL /KEER: B Ab T Bl . B WA Jo R VA A A
K, TR EIREAN 100 20 30 mg/mL 1)
WIS RN ARAE 28K, TR IR
JE4 104 20+ 30, 40 mg/mL ¥4 )W -

V0 A AR P e B TR B 38 B TR IR VA IR & 1)
5], FFEEREE . TR A KB B 5 AR 4 4 A
HE TR (AT TR B VR B 3R AT i 44 (491 40 20 mg/mL )

TEBEFRENIA AN 30 mg/mL 117375 BH 5 BR VA W L ]
THER AN S2H3), MRk L. 4K
ERIRA 1 min B RBCRAS WE 6, 0T LA i
TR TRV RT 325 R JO I 11 o R PR 20 0T 7K S 1 R
A WELW, FEE ZEPERERNER, 1 min B
IKEE I RR AR E

2 S I BN O AR R A I B R o BV FE R
10 mg/mL B}, JoikTE iAe e BI/K B . i iR AN
JLERIE Y 10 mg/mL B, BEE 1% W5 R 1) o1 B
FEH 20 mg/mL 34K F| 40 mg/mL, F¥ A [E] B
301.67 s 41 % 216.17 s, KEHE THE. MigE
FRAN TR EIR N 30 mg/mL B, 3% W R A 5
IR H 10 mg/mL ¥ K% 40 mg/mL, e [a] 3
—DH 172.34 s 4554 2691 s, KEERE T Fase A
15375 B R R =R N 40 mg/mL Bk 21 B A 7K

SxHy 7R~ xX 10 mg-mL~! ¥ FRANVA TS y X 10 mg-mL~" i B Ji FR VA MU 1 i 25 1 2L
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 ZLEKERAVIRTS
Fig. 6 Hydrogel status of each group at 1 min

253 EAYUKIUKER BRI BURAR HiZE B R
TR REE P FR ENR R FH MIN Y, 4R 8245 PE 15 min,
RIf§ MNG.

2.6 MNG BIREZEFN

2.6.1 FOWIEELRHE BT 5 AR S T 4 b

B, Ed GBI R R A MR RIS 4
ik R T B, KB B FLBE 5 FLRR 2 8]
MEGHE, S5, TR =4E kLR S5k 2
S193 A0

2.6.2 pHIELFELNE AT TATHI% 341t
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7 HAERRE

Fig. 7 Scanning electron image

MNG, MH pH tHHAERE R FETE T F a4 FillE
o pH fH, %717 3 IR MIEZEFREK, MNG 1 pH
{8 6.07+£0.07, 5 (54 392.33+809.52 )mPa-s.
2.6.3 RAMEAIZGYIREUE N E S5 (R E 2 )
2020 SRR R 7 EN RSN TR B R (simulated
gastric fluid, SGF). A THEHU/NZHE (simulated
intestinal fluid, SIF) A TR 7 (simulated
colonic fluid, SCF) R AMAIE L. 2 5HIH MN
A MNG % 1.0 g B &4, N SGF H# 2 h,
B KSR JE BB TON SIF FiH AL 4 h, 55N SCF
1 42h. BT 6h AERE 0.5h BURE, J5 42h AERE 1 h B
FEUS), AN AR IR E AL 37 CHEE/K TR+
FFLL 100 r/min #k%, FERBIL 5 mL B INE 1
OB AN R 2 B, RIS I X 2 R 3 S ASADL VR
S5mL. ff F IE Qb AU ANME R AR YE A4 (E 5
HEANME MRS &, TFERBE (R), RITHE
AR

R=R/M;
ReONEAME R MAE ¢ I %00 BRRCE, MO ETTEE A1
JEE R 2 4 5 4

ZE RN 8 Hin 5 MN Fl MNG fI5 2 RFRE

100 7

80 1

e
% 607 e
{;% TIJ-!
X 404
Bik —— MN
207 — MNG
0 10 20 30 40 50

i/h
8 RIMERRIARAENL

Fig. 8 Cumulative release curve of sustained release in vitro

RS HIN (89.834+0.50) %1 (61.68+1.15) %,
H AR, 30X 2 PR SR W 2
MN 7E SGF ¥ 2 RoR RO A 2., BRI
N (34.3240.89) %, MNG £ SGF F R0/,
BERUBICEN (193711.39) % (0~2h), H4h
FKHY, X2 FEIFIZE 0~2 h BIUEA B35 25,
MN 7E SIF {Ab I PR TRy (53.4840.13) %,
MNG 1£ SIF HOBTEUUD , BETHUR 9(32.8510.89)%
(2~6h), HEREFH, X2 Ml 2~6 h Bl
FEA B MEZ S MN 8 SCF WAL FE B i 2
WHALE 24 h BRI (89.05+0.20) %, 1fi MNG
7t SCF M FEh BB IR MR IS %S, &2 24 h B
JEN (50.1610.80) %, HLEFRKH, X 2 Fhi
FIE 240 BE R REMEES . SR ER, MNTE
FUR# 2 275 B ANz R, A ik 2 45
BRI & BB, T MNG £ B ANz A AR RE 2,
AT DA R 52 B AN R oh, TR 3 5 i 1) (1)
1EH
2.6.4 /NEIEEAEY AAVENT 24 A ICR /NEGE
TE 7d W E B 3% DSS kiS5 UC /MR,
MK L BENL 8 MN 4. MNG 4. Free-DiR 4H,
R 8 R Hil#& & A MIE BT EIKE DIR % 20
), A% EEAR ORI DIR 286 & &, 20 7ILL DiR
0.5 mg/kg HIFIELSL /MR ig, DROFIE ig A5
ANAERE A (3. 64 120 24 h), SRS
RGEXINRIEATRUE, FHAE 24 h JETEFI R 45/
NN B 7D SRVAIE 52l e

SERWE 9 iR, 753 h a6 hJE, R
HZEFAEH N 16 12 h B, MNG 4145 ik
YerRE B om, HIKGE MN 4151 Free-DiR 2, XAk
B—HFFEE] 24 h 450, HAE 24 h il /N R4S
Jir P e R A G R P AR SRR 3, ] 10 o . 2R
MM, MN ZH A Free-DiR 2H 1) % Yo A8 #a AR H AL,
AT A BT B AN 2 R BB L T T I 5 B A
kT AN RE P44 A 1T S A KL B I R B e R R U
INER AT B R I 5 IR T T AR FLEBE R T DAAE
1zt A DR s b 18 A1/ N R i A
2.7 MNG x} UC BY;8T71ER
271 SHSER 60 R/NRUENHEMRTE 7d, R
SEE IS, BENL A EH (10 HD DS
M50 HD. FAMAS T HBIRAHZEMK, EEH
E H K R R 1 3% DSS KR, W 3d, FRHE
Hoprtet DSS . 1E55 3 RIEMLE G, R
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3h

6h

12h

Free-DiR MN MNG
B9 JEEEVHHE
Fig. 9 Living organisms distribution maps
Free-DiR MN MNG

10 KhEBHHE

Fig. 10 Fluorescent colon distribution maps

TEBhFR% (disease activity index, DAI) 14y X #17!
HEATVEOY, DAL VP >1 20 IR hel, 50 H/h
RIS EAR Y, PR B2 oA 2H . MU
mEdH . 2 AE RN MN 4. MNG 4, 4 10
R, 4kEE45F 3% DSS /KB E BT 4 do

272 ZMpRbEE KR CREZH) 2020 FERRDY,
L EAMI A BN 3~10 g, LR KSR & 70 kg
ZFIEN 10 g 1, SR (P2 23 A %5 U7,
SEA EAMER MR (LN 0.25%), HR4E K45
B, IR EAME R A s 4 23RN 26 mg/kg,

H175 1 MNMNG R JEAME RS 2582 26
mg/kg, MIERLEE 3 RIFUR, 30l T/ ig, M
TREIENE 4 ig 45 T EUE e VRE (200 mg/kg),
T EHAMBIRA ig 45 TS MFZETEK, Fra /MR
ig AR 10 mL/kg, FFR 1R, HELLZ) 7 d,
TR FRUEE MR — MG, ek DAL .

273 IRAHIEERE 9 RFTEMLL, H 10 K
JRET AL BN B A /IS BRI 485 i MR R Hp e B B
D52 235 i K P 410 B S T 9 2590, R T ot =
HEAZRE T, KH oy NWimE, —BHK
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PBS vk fE S AV ZE, HRAT-80 CHKIRIK
Farh, FHT Elisa 5258; H—BET 4%% KPR
Wb e, WiRBCE, AT 48MAZ HE e af 5
PR
274 Gt AEA SPSS 25.0 Guit iR AR sk
IR AT A3, R 2H ) LR R R R A b
b, DL P<0.05 NZERA SR L.
2.7.5 /NRPISEEMRR, @ 1L & DAL W 15
W HSREAE 1R, R TAHEINEB A, Mg
R/ RIERE. 875, i, SRS
L. 4 9% /)N SRR 17 Bh T B0 43 b LR 3.

DAI= (# i F 2k ¥F 4 + IVE ¥4 +(# E5)/3

SERWE 11 BoR, (EH 10 RIGITERM, =
HAH/N MRS R, BARAGE, RIEIER,
AL . 52 A4ME, BAA/NR DAL VS
BT (P<0.001), FEMHZEAE, SRR, BR
Gk, HIUIEYS. MfE. SEAEML, M
WE L 1) /N B DAL P4 & FEIK (P<<0.001), MNG
/N DAL VP2 B R BEAR (P<<0.01), /NERUFE
WERL, SHCANMN, BREAGE, G5 K

3 DSS /MR DAL S IRE
Table 3 DAI scoring standard of DSS mice

T R TR % FEAE MR AR
0 ¥ IEH A
1 1~5 IR, e K& if (+)
2 6~10 BEW, B Feuif (++)
3 11~15 B8, BEW, JE  BilG++)
4 >15 F8, BRI, AR AR
; o
R
MN
6 MNG
B 4
& =H
B 4 i
<
Q Kk
2
0
0 2 4 6 8 10

t/d
HAHALE: #P<0.001; SERALLE: “P<0.01 "P<
0.001,
##P < 0.001 vs blank group; “"P<0.01 *P<0.001 vs model group.
11 DAIZHIEN (X+s,n=10)
Fig. 11 Effect on DAI score ( X + s, n=10)

EEMIF . AREWH, T2 AR & MN
4, MNG HAELGFIRTRCR, 25,
2.7.6 NNREERK L g g K R o AT R
RERI RIRG R REFE/INER, BN BR 41 AN
JEE . BERIEL M AR, FHmid. AT
Sh o S E Z T I, R ER s/ BRI A
I £

IR Pk 2 5 = /1N B PR I /) B A o

1 P BT K R e = 4 P R R K

SERE 12 FR 4 BoR, 5IEEAM, R
YN R S5 K P 3B i (P<<0.001), [ 2 550
ALK T S i B 2 T s (P<<0.001). HH8EAYZ
Ebi, MIEmEIE 4 K MNG 40/ B4 i K
FEHIN (P<<0.01. 0.001); MNG £H Wizt ne 26
JERAF 22 B8 3 T (P<<0.001), MN 4H K% 5K
T 2T ZR B B PR (P<<0.05+ 0.01); AL
WE S MNG 2H 507 45 1 I 5 R 250 35 PRI (P<<0.01

R

2= R
MN

MNG

FH A%

23

12 WEBHKERFN
Fig. 12 Effect on colon length

R4 MNEBHKE. SEHRAKERSME R0
(Xxts,n=10)
Table 4 Effect on colon length, colon unit length weight

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

B BERE AWkgem R
Jii B/ (pg-em™)
=H 3.02+0.67 8331044  26.65+5.78
it 7.04+£0.70" 569+ 1.00"" 43.12+2.10%
AR 5.76+£1.05°  622+090  38.71+2.10
MN 5.494+0.83" 6324090  38.13+4.38
MNG 3.98+0.98"* 6.95+0.38" 33.06+5.44"
FH 3.85+0.55"" 7.45+0.91" 30.90+4.91"

oA i #Pp<0.001; SHERIALLE: "P<0.05 **P<0.01
**p<0.001; # 5 [H.
##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)., ZEHKH, MLTZ=AERMEA MN 4,
MNG HEA BRI 8R, A8CEE.

2.7.7 HE BN mE R 2
RHEEEE NS AR, KBk, AR
VIR G, HE et S B /N R 45 I 21
SER. L. MORANME. ZREHESI AN 28 A IR
LERIIHAR. S RWE 13 B8R, FEHHADR
J¥ 18 2H 23 40 o vy BLHESRE ST, R EEE, MORA

MNG

FEHE, BRARHEZIIN, B ashiEminT . 55
FIZARLL, BRI bR il 2H 23 2 i R L B 4
B HHESI AL, E Rz 61, AR HRS 2L,
b A AN FRE R IR, AR KR R AR
IR . SHRIAMLL, 2525 2520/ B 25 i 3t i
ZAERAPTGE, R, RS
RN, PRI RIS %, R ASHIKE, H MNG
HWE RGO T2 B R S MN 4.

E=EC el MN

Hr
m

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

2.7.8 X/ ER G T A 2R TR 98 ORE DR K F 1R S e
WA NREE AL, FREE, hnid&E PBS, )
o B, WUE RIS, 158 ELISA &0 &l B 15
Kl IL-6+ IL-10. TNF-a /K°F. 451 % 5 Bor, 5
AR, RN RE AL E) TNF-a. IL-
6 KFEETE (P<0.001), IL-10 /K& ZFF
ik (P<<0.001). S LA, MR NE 2 K
MNG H/NREEHAL ) TNF-o. IL-6 KF23
B (P<<0.001), IL-10 /K°FEHEF R (P<0.05.
0.01); MN 41 TNF-a. IL-6 7KFHEEML (P<
0.01). 5K, MNG 1] FINHIE 28 K530
#=5 HBENREHELD TNF-0. IL-6. IL-10 S =
(Xts,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)

My IL-6/(pgmL™") IL-10/(pg'mL") TNF-0/(pg'mL™")

A 19.84+1.76  67.89+6.85 87.44+8.04
R 30.7143.40% 44.85+10.09% 127.59+20.14%#
AR 28.90+4.00  52.01£525  113.65+£13.50
MN 26.05+2.30" 53.76+£9.87  103.0749.73"
MNG 22.861+2.04" 57.64£8.13*  100.07%10.68"
PR 22.374+2.05" 59.67£8.71"  100.98410.68"

8 R 98 PR 1) 2 A SR A1 il B 1 98 5 o
2.7.9  GIETICENE/NR G HHZF claudin-1 A
ZO-1 FEAMKIE WAL D) BT 2K
PR Eh 22 T 80 CEE B 20 min, PBS 'k
5 minX3; 0L E ME = iR E ] 20 min, PBS P
e 5 minX3; i I—PL claudin-1 F1 ZO-1, 4 ‘CiK
W E R, PBS L 5 minX 3, N BT,
37 ‘CH#%¥ & 30min, PBS #'¥% 5 minX3; I DAPI
FEIRWFH 10min, PBS ¥k SminX3 )5, I
A AT, TOOR RS FEIER
LB

SERmME 14 Bon, BAANRE AL
claudin-1 F1 ZO-1 &5 [ 7E 45 1 R M 5 R 1t kil
TR LY, BV N ER A ZAH claudin-1 F1 ZO-
1 BEAELHERRIE AW, 2R
T SEAAMLE, 2 A RIAR MN 4/ R
SE RS E R 1 claudin-1 A ZO-1 RiATEH]
B, (HPE 6 E RS, MNG 4L PELL/N R 45
AV HEREE A claudin-1 A1 ZO-1 7E45 7 7¢ 658
FER N, FehiE. 45 RV, MNG ff LU R
claudin-1. ZO-1 B3 &40 1 R IA G5 45 17 B
S R A% o
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A I A MN
FH 14 K=
T RE R MN
[ 4 TH

B 14 £4F claudin-1 #1 ZO-1 EARIE
Fig. 14 Expression of claudin-1 and ZO-1 proteins in each group
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B R RS R AETETERT AR 1R
B, REHPE FEETER 2w W AR
TEYREG K. SULFR, RIS B ANE A
S EMiE pH H B I RN AR E A AR,
R R Ik, iR e R ANE A AR E
FHs HoA ROB I B RAEFBAL,  FSONA R ANME Al
ATT UC SR AHAA R ) B e R O 50 4 A0 AL
YRR EVEZE . 5y PRI 1)L, A SIZBRnRE 442 it )
PRI, SEANHARE PEAR MR, AR AR
BAFIIE TR % 1 — BRI, R A TESE
R 12 W5 R 12213 — bR I i A7 HELAT F) B ABL ) &5
Pt i 23 AR, B AT DU i IR RS B AE
RAKGHR L, SREPUORFLAIR N, 18 3R 25475 25
P b R B s RIS, I SRR BN — PO R SRR )

RIRZHERRL, W] LK 582 1) 24 103028 3 25 i B
KRS S EYFHE, SR, RREEZ
VIR E T o

TEPRAMERL B I8 pH B PRSI0 25 V0 R il &
R, AMEKER L REA R D 7 B AN
GWRFE, FHEG W PR EoRT Y. Nk
AR SEIAIE] | MNG B S5 it m i, $ar
AP R KB AT DLER AP 2500 BRI, IRk B 25442
BAE ] 2580075585 RARWT, MNG BT Y RIER T
(153, $&15 claudin-1. ZO-1 B%iEHEARIE
DS 225 7 R I I R A3 47

g5 b, ARSLIGH| &I MNG MUK . T
S ROVEANER I SR R E TEZE R
HMERR [FIS, AT LAMG SR | 25W04E B IpiE ke g 1k, Sk
LGS Bl BT, LR FT A R 2 WS IR T 45
AR ZAE RIS TE], PITIRT MNG BAA 928 540
] )X T, N 5 ANE R 2545 T R R F At
UC B 25 T R IR LA A T7 52
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