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Lutein mesoporous silica nanoparticles gastric floating tablet: Preparation, oral
pharmacokinetics and curative effects of gastric ulcer
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Abstract: Objective To prepare lutein-mesoporous silica nanoparticles-gastric floating tablets (Lut-MSNs-GFT) and evaluate its oral
pharmacokinetic behavior and therapeutic effect on gastric ulcers. Methods Lutein-mesoporous silica nanoparticles (Lut-MSNs)
powder was prepared by the impregnation method, and its solubility, crystal form characteristics, and stability in simulated gastric fluid
were determined. The effects of the amounts of hydroxypropyl methylcellulose (HPMC) K15M, cetyl alcohol, and NaHCOs3 on the
drug release behavior of Lut-MSNs-GFT were investigated by single-factor experiments. The cumulative release at 2, 6, and 12 h was
used as the response value, and the Box-Behnken design-response surface methodology was employed to optimize the Lut-MSNs-GFT
formulation. The microstructure was observed by scanning electron microscopy, and the storage stability of Lut-MSNs-GFT was
evaluated. Six Beagle dogs were randomly divided into lutein capsule group and Lut-MSNs-GFT group, and a double-period crossover
experiment was conducted for in vivo pharmacokinetic studies. A rabbit model of gastric ulcer was established, and the ulcer inhibition

rate was calculated. The contents of nitric oxide (NO), superoxide dismutase (SOD), malondialdehyde (MDA), and prostaglandin Ez
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(PGE2) in serum were determined by kit method. Part of the gastric tissue was stained with hematoxylin-eosin (HE) for
histopathological evaluation. Results The optimal formulation of Lut-MSNs-GFT was HPMC K15M 34.51%, cetyl alcohol 11.06%,
and NaHCOs3 9.68%. The cumulative release of Lut-MSNs-GFT at 2, 6, and 12 h was 25.68%, 62.05%, and 94.16%, respectively. The
floating lag time was (74.19+5.58) s, and the floating time was (11.47+0.65) h. The pharmacokinetic results showed that compared
with the ordinary capsule, the peak time (fmax) of Lut-MSNs-GFT was delayed to (6.59+1.42) h, the half-life (¢12) was prolonged to
(9.4242.85) h, and the peak concentration (Cmax) Was increased to (514.20+133.73) ng-mL"", with a relative bioavailability of 3.18
times. The pharmacodynamic experiments in rabbits showed that the ulcer inhibition rate of the high-dose group of Lut-MSNs-GFT
was 64.83%; the levels of NO and SOD in serum were significantly increased (P < 0.01), and the level of MDA was significantly
decreased (P < 0.05). The HE staining results showed that the pathological damage of gastric mucosa in the high-dose group was
significantly alleviated. Conclusion The preparation process of Lut-MSNs-GFT is stable and reproducible, which can significantly
improve the oral bioavailability of lutein and enhance its therapeutic effect on gastric ulcers.

Key words: lutein; mesoporous silica nanoparticles; gastric floating tablet; Box-Behnken design-response surface method;
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Fig.1 HPLC chromatograms of negative sample (A), Lut

reference substance (B) and Lut-MSNs-GFT solution (C)
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Fig.3 Results of residual rate (X *s, n=3)
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Fig. 4 Study of HPMC model (X X5, n=3)
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Fig. 5 Study of HPMC K15M dose ( X s, n=3)
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Fig. 6 Study of hexadecyl alcohol dose (X £s, n=3)
A — € PR E U3 57 RS R I 7S 2
T 8% 540 Lut-MSNs-GFT 7 fE, N5F
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EFFHEaA . JREET: NaHCO; B =< fE nl 75
HPMC K15M JE &R 2 o = AR R e 2 fLiE,
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Fig. 7 Study of NaHCOs dose ( X x5, n=3)

ffiE UL HPMC K15M & (XD TAEHE (1)
J NaHCOs & (X3) fERNFEEWKE, SRR
BIE 3 MKV, BARSHRETENE 1. e
V442 Lut-MSNs-GFT FIBEZ517 0y, 1EH 2. 6. 12h
MR (e O Oss On) TENEEZ
I FRFE ) A, R T B AR O 3B HIE 25%,
DL S 2 W) R BRI R s Q6 15 HI7E 60%,
B b 250 BE R G B AR 20 S . On $ERIAE
90%, HIRAVIFEARRBBOEEE . AR SLE R H 2P
—{i COD) E M RiAH , Hft Lut-MSNs-GFT 477,
SR WA 1.
OD=(|02—25%|+|Qs—60%)| +[95%— Q12[) X 100

%1 BBD-RSM SIEEZEKFE, ®itRER

Table 1 Experimental factors levels, design and results of BBD-RSM

FS X% X% Xd% Q% Q% Qu% OD | F5 X% X% X% Q% Q% Qu/% OD
1 350) 12(00) 10(0) 2666 6268 9279 655| 10 35 12 10 2372 6347 9187 788
2 25-1) 16(1) 10 3134 6521 8908 1747 | 11 45 10 2291 5779 8501 14.29
3 35 12 10 2443 6435 9188 804| 12 25 10 2915 6679 9456 1138
4 25 12 6(-1) 3234 6717 9059 1892 | 13 35 12 10 2382 5512 8834 1272
5 35 16 14(1) 1978 5536 8791 1695 14 35 16 6 2293 5527 8529 1651
6 35 8(-1) 14 2243 5251 8754 1752 15 25 12 14 2928 6658 8535 2051
7 35 12 10 2566 6246 9336 476| 16 35 8 2361 5694 8441 1504
8 45(1) 12 14 1757 5736 8297 2210 17 45 12 1974 5379 8859 17.88
9 45 16 10 1944 5546 86.86 18.24

252 ARG 5T A Design Expert
12.03 BAEXE 3 AMEmEEZEM OD EHiE, 15 Lut-
MSNs-GFT #2517 41 OD {H [ Ik Z e 5N
OD=6.95—0.76 X;+0.23 X>+0.94 X;+1.74 X Xo+
0.95 X1.X3—0.512 X3+4.66 X12+1.02 X»2+3.54 X32,
H TR G S5 R? (0.9656) 1 Rig? (0.9214)
BRT 092, KW OD e Bl il &8 5 Sl
[AIATE RIFIORIME . TSR 2, B p<
0.000 1, RUIBCABAAT R L KU P=0.1349>

0.05, AEGEEE X, U TR R T 205 . ik
ZtEIATREF X, REEE X (P<0.05), 1 Xi%
X2 M X2 S EAR R = L (P<0.01).

2.5.3 Lut-MSNs-GFT &75#fie [l x HPMC
KI15M H& (XD, TNEEHE (X2) 1 NaHCOs H
® (X3) F—K&E, f#H Design Expert 12.0.3 H 14
22 XiXon XiXa XoXs %) OD {E P i &, 45580
8. OD 1EBE XX+ XX XoXG N B UL T E G
RS, OD {HE/MEE Lut-MSNs-GFT R 217

R2 FESHER

Table 2 Results of variance analysis
TiH T % HHE  ¥rh  FE P1E TiH 7%= HEE 5 FiE P18
it 497.82 9 55.31 21.85 0.0003 | Xi? 162.13 1 162.13 64.04  <0.0001
X1 2.24 1 224 088 03786 | X2? 34.39 1 3439 1358 0.007 8
X2 14.96 1 14.96 591 0.0454 | Xs? 228.41 1 22841 9022  <<0.0001
X3 9.53 1 9.53 376 0.0936 | k% 17.72 7 2.53
X1Xa 1.14 1 1.14 045 05229 | K 12.71 3 4.24 3.38 0.1349
X1X3 1.73 1 1.73 068 04358 | 4iiEz= 5.01 4 1.25
X2X3 1.04 1 1.04 041 05419 | Higz 515.54 16
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Fig. 8 Response surface plot of X1, X2 and X3 on OD value

FEWGE AL E bR Z 8N, & OD i/,
Lut-MSNs-GFT # {477 4: HPMC KI15M H &
34.51%, +/NEEFE 11.06%, NaHCOs & 9.68%,
SRIG N FLRERN R 2 7 o i, A 2 A A o
OD 84 3.42, F#{E N Lut-MSNs-GFT 4t 7 51E 2
k.
2.6 Lut-MSNs-GFT LZWiIEREERST
AT % 3 it Lut-MSNs-GFT, 44t 1000 Fr,
i “2.4.17 TR J5545 AR 0o Q6 Al Q12 ¥IME 5
N 25.68%. 62.05%K1 94.16%, Fezh L WA 9.
& “2.5.17 WUF OD HITHE 7%, 1335568 OD {HA
3.57, 5 Lut-MSNs-GFT 4t 5 AE I HE (3.42)
e, W OD EHEABALXS Lut-MSNs-GFT
A EA ST FE. % (hEZ )
2025 FRRPUER A EA 4R 0, WA Lut-
MSNs-GFT i 2 i g A (1.15+0.11) %, iEZER
N (4.01£0.29) %, FEEH (49.11+3.68) N.
TEVF G I I 1A] 4R Lut-MSNs-GFT 5B A i 4
filf5, ZIFMREVEATTR RIS E, — Bl i (] R
AKT 90 s NE; EFFRFELNT ] Lut-MSNs-GFT
MIFLREF B 5842 FUU R I A, — Bl et
[E M AMET 10012, 2218 “2.4.17 TR ARSI Z

LG4, ¥ Lut-MSNs-GFT A pH 2.0 PBS 11,
100 - 1
=5 24k
01 w3
X Z
60 | -
= e
o
40 1
B
204 Z
0 . . . . . .
0 2 4 6 8 10 12
thh
9 Lut-MSNs-GFT A5MEZHIZ (X £5, n=3)
Fig. 9 Invitro drug release profiles of Lut-MSNs-GFT

(X s, n=3)

TR RISL RV, 2 B HERR E 5 A A B3 e
B[R] FE VR RR SR 8], CASEPPAN BT e RE . B 3
it Lut-MSNs-GFT % “2.4.17 T K J5 L AT,
£E 7R Lut-MSNs-GFT 75 J5 i 6]y (74.19+
5.58) s, EVFETEIY (11.4740.65) h.

2.7 Lut-MSNs-GFT &1 Lut-MSNs #2357, fi12 K%
Zeta BBAIAYEEER

W4 Lut-MSNs-GFT B2 12 h [ BZ/1 i,
2 0.45 pm FFLIEIESET 5, VIR N T4 R
i, ARSI AR R I B AR T S AT I e AL B,
T EAE T W% Lut-MSNs-GFT H' Lut-MSNs )
OIS (X 1250005 3HL Lut-MSNs #3 K H#5
BT R gk A, AFE X BRFE S . Lut-MSNs K&
Lut-MSNs-GFT 1 Lut-MSNs 545 50K 10,
JS% Lut-MSNs-GFT 1E il 5 1 2 Hh 28 7 1 F e v 4de
., HHEHNE Lut-MSNs IS 5 K E K
Lut-MSNs A —%, FH Lut-MSNs-GFT [l %
T ZARRM Lut-MSNs (P25 £ B R 5o, X 32 %
AT MSNs H & BA R PS4 5e .

53 7 HL Lut-MSNs B &5 Lut-MSNs-GFT
FEAUH) Lut-MSNs VB, R FHEOLRLEE G & F
Kift 5 Zeta AT 4558 B8 (& 11), Lut-MSNs 5
Lut-MSNs-GFT 1 Lut-MSNs [ F35%R042 20 5N

10 Lut-MSNs E&/& (A) 1 Lut-MSNs-GFT & Lut-
MSNs (B) FAHEERE (X 12 500)
Fig. 10 SEM image of Lut-MSNs suspension (A) and Lut-
MSNs in Lut-MSNs-GFT (B) (%12 500)
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Zeta B fi/mV
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Fig. 11 Particle size distribution and Zeta potential

(196.76+4.90) nm 1 (203.73+5.14) nm, J5&HL
RREARR, HRRAATaEN % Zeta AL 5
N (-10.94+0.11) mV fil (-10.87+0.10) mV, 2
HFES AR ZE 5
2.8 Lut-MSNs-GFT f&E MR

4 Lut-MSNs-GFT % 250, E TiRAEAN
35 C. BN 65% IR EIRAG T, T AN [E) il A7 1]
EUREIN 52 Lut-MSNs-GFT ) 02 Qs 1 O12, 15 OD
B 458 W% 3, Lut-MSNs-GFT 7EM# %14~ OD
7 DLRA B, B LR 6 S H Wt AR e tE R AT
2.9 Lut-MSNs-GFT ZAzh# 5
29.1 SEIRTR HL 3 HEME{#EEE Beagle R4S

# 3 Lut-MSNs-GFT S EMMARLER (X £, n=3)
Table 3 Stability results of Lut-MSNs-GFT (X *£s, n=3)

A el A Q2/% Q12/% oD f&
0 24.134+0.92 62.511+2.06 91.91+1.53 5.29
1 25.96+0.76 57.56+1.15 91.77+2.17 5.17
2 26.42+0.97 60.231+2.19 92.85+1.31 4.50
3 27.01£1.01 62.94+1.55 90.54+1.74 5.49
6 23.994+1.52 61.38+1.79 93.05+2.12 5.44

M1 3055, B3 HE{E FE Beagle K45 A 2.
4, 65, N2 AR, FEXT 1L 2.3
5 Beagle K ig 45 F Lut-MSNs-GFT, X 4. 5. 6 5
Beagle K ig 45T F il Lut i 2& (kL 250 mg), 3
DL Lut if, FEN 50 mgkg'. A T42 1. 2.
3. 4. 5. 6. 8. 10, 12. 18 h ¥ Beagle K[ & T3
YL, B0, TRIBEKEUNZ) 1.5 mL, N
ANPUESF 2], 3 500 romin! 850 3 min, HUMH
BT 2 FJG, JFIREE 2 AN Sia i, SHens)
FRL,  [FR L5 AR AR AT I

2.9.2  MLZEFEMIALEE 3 FH R NS 22 A S BT
BRI E N 300 ng-mL! [ BRI . B A (55
ARV 200 pL  IfLAE AL 200 plL F1 1.5 mL 5447,
WE 3 min VRS, 8 000 rrmin! Z.L» 5 min, I
HAVIER, T 40 CFEMART, A 100 uL
LGSR, BHECIRAT

293  WIRECH| KRS B A 2RI
1| BT L A 800 400+ 200+ 100+ 50+ 25 ng-mL™!
(1) Lut M2EFES, 20 BIEL 200 uL, FFIMA 200 pL
F A ST AR AR 1.5 mL &4, 4% “2.9.27 Wi K
F RS 3 IR ISR, 4% “2.2.17 64 05E Lut
AN f BRI AR, DL F g E (Y 5 Lut

JREWREE (O fELEMERIE, MAETRE Y=0.0027
X+0.206 6, ¥=0.996 8, L[ 25~800ng-mL ',
294 LJEMEEL BCEAMK. Lut RELZ) 18h
LA b ADJSR BER FE S 25 ng-mL! 1) Lut I 3% %
i CETPRZE M), % “2.9.27 TR AL, HEFE
e, ik e 12, REEEES.

295 WHEEER WUREIKRESHN 25,
400. 800 ng-mL ™! FifFE M, % “2.9.27 #HAEALFE
FEdt, SR 6 I, THE Lut A2 A S REE AR,
HRPEBEAT hRufE H 26155 Lut FEIREE RSD 20518
8.04%. 3.95%. 4.15% (n=6), TWIFEHE RLF.
29.6 HEEMFEHR HUREIKEA 200 ng'mL' i
PEREMN, % “2.9.27 ACFEFE S, BEFEINK, JE Lut
M S B AR, AR HEBEAT AR I 265 Lut i
BEIWKER) RSD N 5.70% (n=6), RWEEMRIF.
297 ROEMFEHE BUREWREN 200 ng'mL ! i
BREM, % “2.9.27 #AEAHERREE, T 0. 3.
6+ 9. 12, 24h ilI5E Lut FIZ A § BEWE TG AR, HRFRRE
ITPRHERNZ T Lut FTEIKE RSD A 7.14% (n=
6), FHHHR S IAAE 24 h AR E BT

2.9.8  FEHUEIWCERAEE AR LS B Lut Jim &k
FE9 25, 400, 800 ng-mL' fFIERES (&2 A
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Al 600 1 Lt T
I -#-LUT-MSNs-GFT
I 500 -
“ 400 A
Ao i
|V &
o s 0 1 20 25 Z 00
t/min @
§ 200 A
B 1 X\
\‘ =
| 100 A
| Lut|‘| 0O 2 4 6 8 10 12 14 16 18
IV, X f t/h
— —_—————— —_
0 ° 0 min B 20 25 13 MZ5RE-EHEZ (X s, n=6)
C | Fig. 13 Profiles of plasma concentration-time
“ ( X is; n=6)
| $48 iEr
| | #REF R4 EBEHELH (X L5, n=6)
| Lt Table 4 Main pharmacokinetic parameters (X s, n=06)
Ny |
W - N ‘
T S B AL Lut fR%E Lut-MSNs-GFT
0 5 10 .15 20 25
Y/min tmax h 3141047 6.59+1.42"
Crnax ng mL? 362.81+83.26 514.201+133.73"
z3 b A D igesss (A = 3
REFHE (HP#, C) H HPLC & MRTo:  h 612+174 1153+3.17"
Fig. 12 HPLC chromatograms of blank plasma (A), plasma AUCo+ nghmL™ 150421+357.19 4789.16+87254™
AUCo» nghmL? 156896438566 4923.81+930.93"

sample solution (including internal standard, B) and plasma

reference solution (including internal standard, C)
$EE, % “2.9.27 ABEEME Lut 57 S BT
S, TFEIEHAR L (400, FHEA A ML 200 pl, %

“2.9.27 [AVEERAE, FEIDAAEIR 20 SR FER Lut
7 AR HS WO R VR, W e T AR IR R B LA
(A2)o TFEARBUEER (41/42) . B Lut JREIREN
25. 400, 800 ng-mL~" X B VAR, [RIVEREEEN &
WETHAREL (43) o THEHEIEFRN (4x/A3). SR EIR,
F A S RN 96.60%; K. . ik B
S Lot $2HURICER 235008 95.77%- 103.06%
96.83%, B Lut 5 NAREIRICE RifF. M
BEJE TSN 101.14%; i ' i K FE Lut &
RN 4353 100.13%- 95.96%- 102.71%, ¥z
100%, $&7 ML 5 5 ORI E T R 40, T3l v
B2 Lut 253K .

299 ZFhEER Lut IR¥EN Lut-MSNs-GFT [1)%-
i 28 P 13 SR FH DAS 2.0 2582280 E by = A
ST, BOBIERTTE] (twa)~ IEVEIRE (Cax)~ FFEH
(i)~ “FIBE B[] OMRT) 245 fh 28 FHEIAR (AUC)
SRR WK 4. 5 Lut [REEAEL, Lut-MSNs-GFT
() Conax ST (P<0.05), T fwaxs 12+ MRTo1

5 Lut REELLEL: "P<0.05 "P<0.01.
*P<0.05 *P<0.01 vs Lut capsule.

AUCo- Fl AUC o HH B R PEFE Ry (P<<0.01),
F o IEJG R (6.5911.42) h, tp EKE (9424
2.85) h, Coax H9I1%E (514.20+133.73) ng-mL"!, Lut-
MSNs-GFT M AR R =R 3.18 £, KW
Lut-MSNs-GFT W3 50748 7 Lut HRE 47N,
HARALHE T Lut 78R

2.10 Lut-MSNs-GFT 3t Bi&7a7r1ER

2101 R RTRTTE 36 AK R, BEL
I3 B HRZE CIE B EaDRh ) AR 2H (0.9% S BNATTED
VEBKE T4 (BHMEZ, 25.0mgkg™!) U5 Lut ieFE4
(80 mg-kg™") M Lut-MSNs-GFT . &i7/& (40,
80 mg'kg) 4, fFH 6 R, MEHER. SHSYIE
[F]— SIS TR, REFIRE . 1R RN TRISEAE.
S RAZ2h 5, BRATRRAINLRSHY ig 5 mL
oK CIE, ST B e A0S, oK [ g I A] ig 4524
1 Ko 37 R 12 h JaWEHIdg—RoRoL, TX
S FL P B BKELMZ) 3 mL £ B0, 3500 r-min!
2.0 3min, HUMTE, KA ELISA 235 i - NO-.
SOD. MDA #it. TR EILMIE R, FIEHAH
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21 F 0.9%FMANAHCK B B R bk, FUE
AT, FREL 0.3 g Inid & 0.9% AN R 10%
HAEIHM, 3500 r-min~! B0 3min, B EIER,
ELISA £ B 414+ PGE, & &

2102  HHWIT R SRAFRRER
5T, REM AT, IR IR . BRI R GRS
HeF, VURCEEL, 1T3R%%, SRR, RREE.
Lut I FE41A Lut-MSNs-GFT i 7 43 & e AE 5
BEZ TN, vREh T BB —CREs
fift - Lut-MSNs-GFT =71l A PUIKE T H sh g fk
THEOUEEAAEL, AEAPIRES IR TR
2.103 HimAMEIREANE WESE, FAIIE
T, 0.9%F AN BOFGET5, Webs = R &5
HAE d FIFERE dyy TPE BB IR (. RIEE
FE D fag (P (EVFabrdE (BB ZEFLIE 6 43

I E A KT 51 mm?.38~50 mm?2.26~37 mm?.
13~25mm?. 1~12mm? 73 #)id 5+ 42 3. 2. 1 7)),
XK B R S DL REAT VAN, A5 R LR
5. SEERIAMEL, He254 P EREEME T
(P<0.01), KW HFIHIEIRTGBIZM. 5 Lut K5
AL, Lut-MSNs-GFT {KFI24 P EH &M 2
S (P>0.05), Ifj Lut-MSNs-GFT =75 &4 P {E
BEMETE (P<0.0D), HZMNHIZRIA 64.83%, &
B Lut-MSNs-GFT £ B TR Lut 5255505 $#m
2550, SPKE T AMEL, Lut-MSNs-GFT =75
P HEREMZER (P>0.05), HmIHIZEZERA
Ko UEHA 2 FHHHAHY.

S=nX(d1/2) X (d2/2)

B D A 2R = TR B 4500 6 — S0 15 6
ARG TR E0 AT B 4R e

®5 BRERGEEMRHNEIZRER (X £s, n=6)

Table 5 Results of gastric mucosal injury index and ulcer inhibition rate (X *s, n=6)

2H %) 1 E:/(mg kg™ P1H IR Y%
TR — 5.26+0.77 —
PERRE T 25 1.69+0.47" 67.87
Lut ki % 80 2.72+0.81™ 48.29
Lut-MSNs-GFT 40 3.01+0.83" 42.78
80 1.8540.49"# 64.83
HEEMALLE: "P<0.01; 5 Lut REHK: #P<0.01.

*P <0.01 vs model group; #P < 0.01 vs Lut capsule group.

2.10.4 NO. SOD. MDA Fl PGE, & &llZ &4
Z 4% NO. SOD. MDA Fl1 PGE, # & 45 R ILEE 6.

XTI, BIAAH K RIIE NO. SOD & & &
B 14 PGEy A . R % (P<<0.01), MDA & &
WEEMNT R (P<0.01), TR, Hi
RIZHAMEL, 452541 NO. SOD 1 PGE, W% &k
FHE (P<0.01), MDA &4 T (P<0.01),

KN B FE R E TRTEM . 5 Lut
IRHELAMIEL, Lut-MSNs-GFT {7541 NO. SOD.
MDA #l PGE, & &¥ LEEMHZ R (P>0.05), 1
Lut-MSNs-GFT &7 &2 NO. SOD. MDA F1 PGE»
TEATE R E R B E R (P<0.05. 0.01),
ULEHTEZG 2570 EAH R 264, Lut-MSNs-GFT $2
i 1 Lut X B 505 VR TT 808 . 5Pk E T 4AHE,

=6

& NO. SOD, MDA f1§

HLO PGE: B E (X 5, n=6)

Table 6 Contents of serum NO, SOD, MDA and PGE: in gastric tissue (X s, n=6)

2H FillE/(mg kg™ NO/(umol L) SOD/(U L) MDA/(mmol L) PGE2/(ng LY

o] — 38914201 226.15+11.25 4124065 382.11+10.54

et — 17.04+1.15™ 85.69+7.62" 8.04+0.79" 182.07+9.61"
FEKE T 20 31.15+1.84% 137.01£9.27# 5.05+0.29% 265.89+10.26

Lut e 80 24.92+1.26" 119.53+-8.05" 6.32+0.58" 221.14+8.89%
Lut-MSNs-GFT 40 26.8312.19% 122.4446.94% 6.8840.43% 226.98411.20%
80 32.0741.85%4 143.284-8.81#A4 5.1240.67# 274.1549.93#48

xR *P<0.01; SHERIA L.

#Pp<0.01; 5 Lut REALLF: 4P<0.05 2P<0.01.
**P <0.01 vs control group; *P < 0.01 vs model group; 2P < 0.05 P <0.01 vs Lut capsule group.
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Lut-MSNs-GFT &7 &2 NO. SOD. MDA F1 PGE»
SEHTLEEWZER (P>0.05), Ui & E ik
PP aTT AR .

2.10.5 HHEMEALUREZNE JNEHLAET
TR (10%), CLBEMLKIE FH — H2RE AL,
AEEEHE, FARERAD (HE) Yelsl, g5 hp
14, X FRAL K R B BRI A0 B S, 45058 %,
NRAR TS G « AL FRETH %, AR T A ik

40

K KIS, RPBFEHAZHE, KHE
TR B T Lut RZEH A Lut-MSNs-GFT
KAEHFRZAATMEE, ZHE D BT H5
H, HFREVE RIS, W B BEiRTT
YERA . PERKE T 4L Lut-MSNs-GFT &5
ARG OUE NI, R IR 5
PiaIT R, EFRE THFAER MBS, "hES
PEOKE T A B dp A oc02,

80

Lut-MSNs-GFT/(mg kg ™)

E 14 BRLOREBYIRER (X200)
Fig. 14 Results of pathological sections of gastric tissue (x200)

3 it

HPMC 87K J5 ] ¥ il &6 FE B 2, A2 4%
Lut-MSNs-GFT 2S8R U R OBkl B
FHEE SAG oy 7 R R IEASC,  BPAR 7
i, BHRBRE K . HPMC K15M (A4 1 &
15000, FHRRFZELLERER, HXF Lut-MSNs-
GFT ™" Lut-MSNs R RAE &, 5 A &0 5]
IR ZGAT N I BB UE Sem (232, (R v adk
HHRAM EE AR —. FABEEEREK, £
Ab 77 R 5| NI 7S EE AT PR Lut-MSNs-GFT H &
EiE, HHEZeWESE, &% HRBRER, B
LKW, AR, % Lut-MSNs-GFT
IR B BT T B B2 i R W) 2 SR 2 R
HIFIIRE 24T e RFVRRIE, DRI 7S Bt 4
SEN Lut-MSNs-GFT 477 AL I = R K K

NaHCO; 5P k5 ol 2E & CO, Sk, — 7
T A B 1 4 o) 700 f0 2V G B TRD, B Lut-
MSNs-GFT $RsEE: 5 —J71H, COy AR —
SEFEE PR E M, FK Lut-MSNs (1)
B0 77, K, NaHCOs [ R [FIFEL 0 Lut-
MSNs-GFT IR 24547 R & BB IUE, TRk v ik
T RA I 3 BRI R 2R AR FUE R 2464121 ) OD
HATALIT A, B ZRIRB R A BRBVRI
FE# ) Lut-MSNs-GFT & AtA4b /. Lut 7F Lut-
MSNs HEAS R IEETEAS 1M A 1 S5O AT A ke
3% Lut VAR FE S RS QB S5 10T, Lut 7EASE
PLE W AR e A, IR R IR, Lut-MSNs
AR E R Lut 7EBDL B R AR EE ., 12 h R E
K AlTA 94.12%, ¥ Lut-MSNs-GFT {724 5 -4t
7RSS SRR AT SC IS AR . Lut-MSNs-GFT 18
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KJE, HArf) HPMC K15M R 33 7 st i [ i
B, kb7 o ISR NaHCOs ¥ BEFRARiZ B 2
(RIBEIEAE T, 2 #AF N Lut-MSNs-GFT [FB: 25 %
WA, 5B E I B E R AR L2 B RIPE R,
B 28 Lut-MSNs-GFT SZHL 25 VI 2218 R 82,
BET 78 53 R AR B R a7 R -

AW FERM, PL 160 mg-kg™! 7l &N /N R
igLut if, HEGHEMBEFERGEEIEM. %
FE R SISV I ER , A AR F R Rt AT B iR
PR ITE R Z5 30 8%, 45 G i A IR 45 2R I
AT SR TE LY, e 408 Lut IRFEMI L 27 E AN
80mg-kg ' T HRRAEEH T 2w 7, #uk
F Beagle K% Lut-MSNs-GFT [4& N 2582247
N, ARAE SIS IER AT, i€ Beagle KT
MRz 2577 &4 50 mg'kg's Lut-MSNs-GFT BA
BFEERFME, H Lut-MSNs A &%} Lut KRR
WEGEZEERH, FEHE o BELEF. 5 Lut
ISHEM L, Lut-MSNs-GFT A 5 3E 42 & Lut [ Craxs
HEDHJE K ATBE N : MSNs-GFT %) Lut BA R4 1E
H, AT AR B B AR, AR TR m ik
PR SCEE: s MSNs-GFT HE52 33900 Lut [RIA R K&
BRI, RZRSER L T AR %A Lut £
WP R FE B = T BV, 11 Lut-MSNs-GFT A fi
290 T BB, AR TR i I B, 3
IS o Lut-MSNs-GFT (] £12 Al MRT 3 5.3 4E
K, ARTREAGVEMRIAE, KiEXE R
Bt KRGaI71EH . 5 Lut IREEAHEL, Lut-MSNs-
GFT FAEXT IR AR FEFE = 22 3.18 fis, H A%
LI AT BE 55 : MSNs-GFT $25 1 Lut VAR
Fe e P, (R, AR T Ok 3R
MSNs-GFT 5% T Lut IfEER, HEA 9T
SIS TEE BI25%); Lut-MSNs-GFT 1] 45 %508 %
Lut 7ER7IE PR, & BT AR R .
R A R E W], Lut-MSNs-GFT %} 5 #5971
TBIT AT Lut 2%, FE 5 HFFET: Lut-MSNs-
GFT v 7E B EhiRe 2y, AR T RKIEE BmIR
HIRITAER; [FE, AR BEE & T Lut IREE,
Al EWER Lut 2580, AR ARSI T Lut-
MSNs-GFT FIARSNEIAL R . 1A N 2453 27 % 24 32
FRAE, UESTEIHAA RGP RINME. KRRk 4k
IR, R TS et
RV 2UZEFH A 5T

RBFR AL FAREEFGFR
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