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Study on optimization of processing technique and pharmacological effects of
Alismatis Rhizoma with salt bran, bran using AHP-CRITIC method combined
with response surface methodology
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Abstract: Objective To optimize the processing technology of Zexie (Alismatis Rhizoma, AR) with salt bran, and to explore its
improvement effect and mechanism on lipopolysaccharide (LPS)-induced intestinal inflammation in mice. Methods The appearance
traits, alcohol-soluble extract content, 23-acetyl alisol B, 23-acetyl alisol C, 24-acetyl alisol A and alisol B were used as evaluation

indexes to investigate the amount of salt water, the amount of wheat bran, the frying time and the frying temperature during the
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processing. The weight coefficient of each evaluation index was determined by analytic hierarchy process (AHP)-criteria importance
though intercrieria correlation (CRITIC) comprehensive weighting method, and the optimal parameters of the processing technology
of salt bran Alismatis Rhizoma were determined by single factor experiment and response surface method. After the samples were
prepared based on the optimal process, the intestinal inflammation model of mice was established by intraperitoneal injection of LPS.
The effects of salt bran Alismatis Rhizoma on behavioral characteristics, dynamic changes of body weight, blood indexes,
histopathological changes of small intestine, release levels of tumor necrosis factor-a (TNF-a), interleukin-1p (IL-1f) and IL-6 in ileum
tissues, and protein expression levels of phosphatidylinositol 3-kinase (PI3K), protein kinase B (Akt), phosphorylated protein kinase
B (p-Akt), phosphorylated inhibitor of nuclear factor kappa-B (p-IkB) and nuclear factor kappa-B p65 subunit (NF-kB p65) in tissues
were systematically evaluated. Results The optimum processing parameters of Alismatis Rhizoma with salt bran were as follows: per
100 g of Alismatis Rhizoma decoction pieces were moistened with 15% salt water solution dried and stir-fried with 50 g wheat bran at
160 ‘C for 3 min. The results of pharmacodynamic experiments showed that the water decoction of Alismatis Rhizoma with salt bran
could significantly reduce the weight loss of mice caused by intraperitoneal injection of LPS, the abnormality of blood indexes, the
damage of ileum tissue, the increase of inflammatory factors (TNF-a, IL-6, IL-1B) and the expression of PI3K, p-Akt/Akt, p-Akt, p-
IxB and NF-«B p65 protein in tissues. Conclusion The optimized salt bran Alismatis Rhizoma process is simple, stable and feasible.
The salt bran Alismatis Rhizoma prepared according to this process can effectively improve LPS-induced intestinal inflammation in
mice, and its mechanism may be related to the PI3K-Akt/NF-«kB pathway.

Key words: Alismatis Rhizoma with salt bran; processing technology; AHP-CRITIC composite weighting method; response surface

methodology; lipopolysaccharide; intestinal inflammation
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Fig. 1 Comparison of crude AR (A) and salt bran AR (B)
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Fig.2 HPLC of mixed reference substances and salt bran

Alismatis Rhizoma test solution at detection wavelengths 208

nm and 246 nm
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Table 1 Evaluation criteria of appearance traits of salt

bran Alismatis Rhizoma
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Hil i A RO B, 2 (R EZGL) 2020 R
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KL, ARSI 6 NPT i I B R T )
N AANJEIR, TR B I AT — B e . 45
RHR 2 THER H SRR 1) oane fKIKCH 23-4
FEVEVERE C 0.287 1. 23-ZLFkEVEEE B 0.287 1. 4b
WPEAR 0.169 8. 24- LTS RE A0.098 3. FI5EE B
0.098 3. EEAEMEIR Y 0.059 5. —HPELL %
(consistency ratio, CR) 5 0.007 (/MF0.1), &5
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Table 2 Judgment matrix of evaluation index of salt bran Alismatis Rhizoma
EF3EI . . #Mﬁ%ﬁﬁi - ., s wi CR
23-LBEFIEREC 23-LBREFERB AMMEIR 24-4FREFERA FEEB FIEHEEHY

23- LB EFIEREC 1.000 1.000 2.000 3.000 3.000 4.000 0.287 1 0.007
23- L. FI5EEB 1.000 1.000 2.000 3.000 3.000 4.000 0.287 1
CANURERIN 0.500 0.500 1.000 2.000 2.000 3.000 0.169 8
24- . B B IBEEA 0.333 0.333 0.500 1.000 1.000 2.000 0.098 3
FIENEB 0.333 0.333 0.500 1.000 1.000 2.000 0.098 3

B VA TR ) 0.250 0.250 0.333 0.500 0.500 1.000 0.059 5

2.5.2 CRITIC (criteria importance though intercrieria
correlation) VA€ M E 2 (wcrmic)
BSOS\ SPSS 27.0 BT IH— b Ab
J& » AEAR AT CRITIC 73, THEAFH 23- B
{50 C. 23- LB PRI5EE B AR 24- L BEFTS
B AL FIEEE By BEWRHER BRI ocrimic: 53508
0.2689. 0.1122. 0.2130. 0.1883. 0.1416. 0.0760.
2.5.3 AHP-CRITIC E&INMALEREE G B E R
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1] CRITIC MG 5 92 WL Al & 48 AR AL EE
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L TV SE I vh 2548 bR B B 5 S A 20, AHP-
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CRITICH = WAHPj X OCRITICH (W AHP; X OCRITICH)s TUH
iv jOPAERIRIRR | MRER jo ZTHE 23- BT
BE C. 23-LTRFVSEE By MR 24- £ PET5 i
A, FIEEE By FAMER HYE) oane-crimici 73514
0.4230. 0.1764. 0.1982. 0.1014. 0.076 3. 0.024 7.
254 ZiE1EaitE AXNLGEE S = (0 Y/
Yimax+ @02Y2/ Yamax+*** + 06 Yo/ Yomax) X 100, H, w;
NEFRE R, Y EAERIESS R, Vi A
00 5E A5 R b i KB

26 HEIKFEMNERRER
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g, 7NN 2 g I 6 5 AN A B A 0 v /K T o ) 3
I R EEE YO FUER) 1%, 13%.
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15%. 17%- 19%), 78551 Ja I, T
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PO R 2= 8 H, SCRD N R S RSO
{R#FF 160 T 2 min, 3% H, HERIFZ], 5
ZFEE, BARAH . BB EEROT AT AR
oy, BEJEM LR (F5), &I “2.2.37 TR
W A, I XS RPN R bR, AR
AHP-CRITIC VAU HEEE V. 53R 3 PR,
b HK SN, 58P RAeTHERE, 1E
15%Eh /K B IEEAE (286085 98.57). I,
R 13% 15% 17% 3 NBBEEREAT J5 S 9 1] 5K
4%, DR T 254,

2,62 FEHMEHZE BUREWH SO, B4 100

g, M 15%0)EAKE, 7850 FEAI G IE, BT
F B8R I E 160 C 5, 2 B SN 10,
30, 50, 70, 90g [MZEk, PUERMREEFM, L
RN Rl Ja BSOS AR%E 160 CHA ] 2 min,
Mg R, HERIFZ, AR, ARRH. KA
HG R BT APIERRVE 7, Bl JE A e i (T
5, F&IR “2.2.37 WU ikl g R S AW, e
SR PR R bR, FEHRYE AHP-CRITIC 3%t 8447
gre GPRNGR 4 PR, BEAEMHE R 2 5k H 21
W2, HERFENEEG RS RIS ETHE RIGE
e, FEMAN 50 g ZERIPHIN B (LGS
96.59), #EIt, EFE 30, 50. 70 g 3 MK THIEEL
HEAT 5 SR S T 5256

®3 HKRAENEETIHIEME

Table 3 Effects of salt water dosages on comprehensive scores

KM iy #(mgg ™) EEAMER AME ga
/% 23-ZBERIEIEC  24-CBESEIA  FSEB . 23-ZMEVSIEB HYI% LN o
11 0.141 1.484 4.213 2.850 16.381 13 89.79
13 0.146 1.490 4.201 3.306 16.424 13 94.77
15 0.163 1.486 4181 3.234 17.535 14 98.57
17 0.157 1.502 4.188 2.754 17.379 13 92.22
19 0.148 1.589 4.219 2.830 17.803 12 90.92
R4 EHAENEETSHEM
Table 4 Effects of wheat bran dosage on comprehensive scores

%31 Ji 5 Bl (mg-g ™) BRAMER A e
/g 23-LMEISIEC  24-ZPRESEEA  FIEEB  23-ZEESETB H41% Wit W
10 0.144 1.740 4575 3.081 20.040 12 86.72
30 0.154 1.901 5.057 3.483 19.514 13 94.36
50 0.180 1.697 4.747 3.283 19.912 14 96.59
70 0.165 1.516 4.852 3.110 20.259 13 90.96
90 0.150 1.559 4.062 2.796 19.761 12 83.24

2.6.3 IR T 5%

BRI R 540, B2 100

BERS AR B B AT, MU 1400 160.

g, MU 15%BI K, 7850 ¥ I, B4
H o W8k a0 in# 2 1204 140+ 160, 180.
200 CJa, ¥IZIMN 50 g HIZEEk, B2 EH
JH, SERUIIN Rl S B RO, ARFRREE IO 2
min, MIEEE, HERIDT ], TmEEE, AR
PR G BT AT AR PE5Y, B S R it 7
(F5), %M “2.2.37 T 7771 2% HEa b 7
D5 X6 SR $E bR, RIS AHP-CRITIC V511545
GV GRWEK S FoR, LGP RATHERE
B, EOHEIEE N 160 CHRIEFNEHE (ZEE1EH
89.92), HARMHIIRIELE 200 CH A L%, (H

180 °C 3 MR AT 3 — 2 T 2Rt 7t

2.6.4 ORI EEE BB S 6, B4 100
g, MO S%EIERKIEH, oSG RIE, W&
o BRI 160 CJa, BN 50 1Y
FEk, YRR EEEMW, LRI R RS
W, AE 160 CHRE T 73745 1.2 3. 4. 5 min,
Mg R, HERIF R, TRAEEL, ARRH. KA
HJE R AT AR VP2, B R R R i (L
5, FR “2.2.37 WUR ikl AR S AW, e
S YR FR R, FEARYE AHP-CRITIC it 545 &1
gy. SR 6 Fran, TEXHIET Y 3 min B,
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x5 WHEIRENEEITSEIFM
Table S Effects of stir-frying temperature on comprehensive scores

gt Bt #(mgg™) EEETER AU A
JEIC 23-ZPEISIEC  24-ZRFTSEEA RSB 23-ZHEVSEEB HY% N )
120 0.158 1.615 3.727 3.326 20.338 10 84.59
140 0.164 1.473 4.116 2.910 21.925 13 85.79
160 0.191 1.581 4113 2.774 21.666 14 89.92
180 0.193 1.499 4.317 2.650 21.357 82.91
200 0.219 1.604 4725 2.556 22.209 84.79

&6 WEHIBTEITLEEITS BRI

Table 6 Effects of stir-frying time on comprehensive scores

Kbty P Sy il ng-g ) WM M e
[fl/min _ 23-ZBEEEISHIC  24-LBEPESIEA  BESIEB 23-LBHESEEB 1% AN L
1 0.144 1.713 4.028 2.787 20.820 10 78.98
2 0.164 1.440 4.149 2.866 19.594 13 83.71
3 0.201 1.465 4.196 2.530 20.394 14 86.28
4 0.245 1.592 4.316 2.371 19.192 10 84.22
5 0.292 1.589 4.392 2.234 19.503 8 85.31

BRIRERERE VPR B (256175 86.28), [F]
AP AR . BARISHIIS (B ZE 5 min B, Z56
VAT ERER, HLDHIRRIE 4 min B, SPU0
PR R, WA . B,
YOHIE] 20 3. 4 min 3X 3 AN/KCFREAT 5 S N
S

2.7 MNEEEEREKFSEHTE

2.7.1 BBD-RSMSZEGTE BT EhAkRYS B R 325K
4558, XA BBD-RSM #7515, i8] Design-
Expert 13 4, X EhEkEVE M FE 1 2k H &
(XD ZEHE (X IR E] (X3 KIS HlE
(Xg) AT 4 RF 3 KPR R AL . SEER 1T 7
RRAERNE T,

272 HIRAE L5 FIAH Design-Expert 13.0
WA R BB TS HK & X R & Xo. O
f] Xav WOHIRIE Xa 5 &V AR L5 V3T
ZiE, 1SRG TN E W =90.210+
0.847 X;+1.470 X;—1.120 X3 —1.410 X,—0.151 1
XX —0.832 2 XX — 1.720 Xi.Xa+0.841 7 XoX3+
4.650 XoXa—5.310 XaX4—2.160 X;2—3.330 X2 —
4.830 X32—5.140 X.2, R*=0.9356; 7 ZnHras R,
* 8.

LA R P<0.000 1, FREZHIL &L
Rif: WETTRERRHmRIA RSN, ZRTS
TR (P=0.330 7>0.05), XERAHERZR
XTSI 25 R FEMA LN, FEARNHZAGAY AL 7 A=

RERW., FRUE TN R R T ShEkE
SIHI R K B R R ORI &
YOHIE M 5285 VR0 Z MR R H, &FEZEXN
A VR MR T AR R (X)) > IR A
(X >IBHIEE () >3KHE (XD,
RE— SR 5 R &R 2 8 1 A8 BARE 6 456
PEA> BISEI , A 70K Design-Expert 13.0 5 F4
il T BT, S5 R 3. 4 Design-Expert 13.0
BAEXT SRR R M I AR M T2 A mmfs 2. 3
IKHEN 15.456%. ZEKH RN 53.352 g IblIN
(8] 2.907 min. #bHiliR BN 158.985 C, LZE&1F
N 090.522, ST SRR R I8 R S 0 R A 2 R
PR TC 1R, O PLE I Sh B TS ] T 238
PWEEIN: KR 15%. FEHE 50g. Kbt
[ 3 min. XPHIIEEE 160 C.
273 RAETZWAE BRSO, RS R
ML) T 2T 3 AR, 45 R R, 3 T
TSR B PR FIIME N 91.540, RSD 4 0.976%.
JRILH T W ke g A — Bk . LI 31
S5 VESY 5 N T TR P AR B, 1K — 4
A I HOUE B T AL R AR R EL A [ A PR TR IR
FHTZfERE BT, B S5 M ER bR
PR, BARGERIE 9.
2.8 EEFKFETMAEZESS/DR/DBRENE
FAHLEI 547
2.8.1 SEERAMHKAREE 480 RU/NEBENLS A 8 4,
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%7 BBD-RSM it 54 %
Table 7 Design and results of BBD-RSM

i B (mg-g ™)

BER IR AP 2ie

R XS Xy Xamin XdC T R IC 24 S A EISIE 23-ZBEEIE W0 RiEH iEh
1 13(-1)50(0) 3(0) 140(-1) 0.162 1.320 3.610 2.419 1807 12 80.09
2 15(0) 70 (+1) 4 (+1) 160 (0) 0.163 1.430 3.791 2.727 1823 11  81.44
3 13 70 3 160 0.175 1.283 3.849 2.646 1857 13 85.75
4 15 50 3 160 0.188 1.248 3.740 2.825 2003 13  89.35
5 15 50 3 160 0.182 1.452 4.249 2.703 19.24 14 90.67
6 15 70 2(-1) 160 0.158 1.546 4.306 2.861 2045 11  82.64
7 15 30(-1) 3 140 0.167 1.415 3.943 2.568 19.23 13 84.59
8 15 50 2 180 (+1) 0.154 1.454 3.828 2.754 1950 14  84.23
9 15 50 3 160 0.193 1.231 3.697 2.823 2085 14 9176
10 13 50 2 160 0.152 1.636 4.403 2.841 1867 13 84.43
11 17 (+1) 50 2 160 0.163 1.558 4.136 2.927 1868 12  85.09
12 15 50 4 140 0.188 1.149 3.725 2.686 1867 13  87.87
13 17 50 3 140 0.160 1.669 4673 2.982 1849 13 87.46
14 15 50 3 160 0.191 1.267 3.802 2.961 1934 13 91.02
15 17 70 3 160 0.158 1.636 4.329 2.929 1931 14  87.61
16 15 30 4 160 0.162 1.266 3.899 2.423 1722 11 7871
17 15 70 3 180 0.193 1.341 4.109 2.544 1731 12 88.27
18 17 30 3 160 0.153 1.488 4.348 3.015 1956 13 84.97
19 15 50 4 180 0.132 1.267 4.678 2.776 20.36 9 7277
20 15 50 2 140 0.119 1.916 4.869 3.334 1925 10  78.08
21 17 50 3 180 0.161 1.432 4.184 2.647 1829 11  81.23
22 13 50 4 160 0.178 1.246 4.128 2.778 1874 10  83.10
23 15 50 3 160 0.176 1.457 4.185 2.757 2016 13  88.26
24 17 50 4 160 0.162 1.409 4.350 2.443 1830 11 8043
25 13 30 3 160 0.148 1.606 4.467 2.624 2001 13 8251
26 13 50 3 180 0.163 1.496 4516 2.610 1870 10  80.74
27 15 30 2 160 0.150 1.514 4.120 2.888 1843 13 83.28
28 15 70 3 140 0.142 1.453 4.096 2.697 1796 13 80.12
29 15 30 3 180 0.129 1.352 4.227 2.991 1825 10  74.13
#8 EAERFTEN
Table 8 Regression model analysis of variance

KR WMETR AW ¥ FE PIH | AZEKRE WZETFHA BHE B FE P{H
R 583.62 14 4169 1453 <<0.0001| XsXa 112.88 1 112.88 39.34 <0.0001
X1 8.61 1 861  3.00 01052 | Xq2 30.26 1 30.26 10.55  0.0058
X2 25.94 1 2594  9.04 0.0094 | X2 72.12 1 7212 2514  0.0002
X3 15.08 1 1508 5.26 0.0379| X2 151.27 1 151.27 52.72 <0.0001
X4 23.70 1 2370  8.26 00122 X 171.41 1 17141 59.74 <0.0001
X1X2 0.09 1 0.09  0.03 0.8610 | #&z% 40.17 14 2.87

X1X3 2.77 1 277 097 0.3425| KA 32.36 10 324 166 03307
X1X4 11.84 1 11.84 413 0.0616 | ®%E 7.81 4 1.95

XaX3 2.83 1 283 099 0.3372| Bz 623.78 28

X2X4 86.51 1 86.51 30.15 <<0.0001
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Fig.3 Effect of various factors on comprehensive score

#z9 KRR
Table 9 Results of validation tests

s Ji 5 oy Kl (mg-g™) mEAMER AP LR T RSD/
23-ZWHPEVSREC  24-ZMPEVSIEA  PRVSEEB 23-ZFEPEVSEEB iM% CRiFS W %

1 0.189 1.279 4.049 2.676 17.880 14 90567 91.540 0.976

2 0.189 1.438 4.417 3.020 17.452 13 92.324

3 0.167 1.683 4.769 3.172 18.389 14 91727

Iy IR R, AL, HhZEKHA (1.0 mg/kg) 4,
EERFEEM. B mFE (104 2.00 40gkg) 4,
EHFE (2.0gkg) HRMPFEEAN (2.0gke) 4, &
M8 W, THERE 22~25 CHIZEIAEE T IE N
PR 3d, A THBRREWK. 3dESHEREZHE
BN RIE R AR 5, SRR FIZh
AL /N AR R & ip 10 me/kg (15 22 B 2oy
b J 5 B AR A /N R s T AR B EK, 23
YN ig AN 25, 1 d, ER 7d. BRW
SNREERORARY,

2.8.2 /PNRITNFIHES R RIS EE
/N B WEhE. e EAHEIHIER. 2h
Je RIS IS NG 2 BE )N A R B, (RA RS
TEiL. REZHEAIE 6h J5, BRXTHRZASL, &40/
I FFE B B ICRER, R BwEL, 875, 2~4
Ho MRS R 205 A RT 3 d, AR/ N RBILH A
FIFERE RIS . SARARAN I B EL, A ZHFE
PLR AR, TERT 2 d TEAYNRIT R 1. K

fFIEH, (i, R 10 aT%1, ip i 2P0,
FAHNRAE R RTCEEEZE T (P>0.05). i 2 ik
240 J5, SRR/ R EIEF N, HR&H
AINERAR TR TR ASEERINEE 2 RITHS, X484k
JR ARG, (H2 E R SLIG LS A, xXgeh
R A ot S AL A s BT R 2 /)N B4 o = PR SR AL
Forp, SRERVETS Hh 7 A B AR BB B K
NPTUEAR TR 115.94%. 52 W4 /N BRI =
fE 6 d Ja ugA N, EBREEAFTER 107.21%.
2.83 XP/PNRIMEIRFREISEm 42555 )E, /DR
K F AR BERML, B 0.5 mL I 77 & T3 Pt i 2 0
B, A4 A3 = Mo Hr A E B 4 2L
(white blood cell counts, WBC). ZLA g A+ (mean
corpuscular volume, MCV). Il/MRE%L (platelet
total counts, PLT). ZL4HAE4L (red blood cell count,
RBC). M4 KA (haemoglobin concentration,
HGB) FlfiL/MRA4&F (mean platelet volume, MPV),
RREH 3 A
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*10 FRAHNNEAFRENTSENL (Xts,n=3)
Table 10 Dynamic changes of body weight in different groups of mice (X £ s, n = 8)
i) FIE IR AR AR TR %
(gkg®)  FiElg ERPS F2R EICPS AR HER EES HTR
X et - 24.104+0.61 110.27+3.71 113.94+4.56 114.30+-4.43 117.89+5.42 117.38+£5.98 122.59+6.4 125.04+8.11
e — 25.134+0.91 85.13+1.43 85.64+2.62 92.60+2.08 95.92+4.40 97.49+4.02 104.07+4.8 107.211+4.88
HbZEKHA 0.0010 23.274+0.60 88.04+2.13 89.04+3.01 94.88+3.16 96.32+4.77 100.26 +4.89 102.26+5.68 109.10+5.13
BEEAM 2.0 24.64+1.67 8550+1.62 88.49+3.11 93.12+4.06 100.13+4.27 101.66+4.19 106.26+3.81 110.25+-3.84
$HEE 20 24.14+0.49 86.93+0.85 88.41+2.07 97.64+3.38 100.83+2.29 105.57+-2.50 109.90+2.9 114.154+2.08
EhERES 1.0 23.77+£1.00 85.79+1.25 88.22+3.45 95.38+4.68 99.14+5.41 105.98+4.83 109.22+5.02 113.26 +4.41
2.0 24.46+1.08 89.91+5.58 93.27+9.38 99.78+8.86 103.15+7.16 109.23+6.24 111.55+4.99 115.94+3.78
4.0 24.20+1.12 87.78+2.43 91.34+2.55 100.42+2.02 105.28+2.36 108.79+2.45 113.29+3.23 115.73+2.97
L HZHAHLE, A4 WBCL RBC. HGB & MCV. RBC. HGB &3 -7+ (P<<0.05. 0.01), #h

FH R (P<0.05); SHERIHAMLL, HiZEKPadH K
PR EFE4LE WBC. MCV. RBC #1 HGB
febr B3 82T (P<<0.05.0.01), 4= Hhi4H7F RBC.
HGB #fitr L& Z EHA (P<<0.05), #HFBLAM

R RAEANFEREEER (P>0.05); %
YHF] PLT. MPV ¥AfAAEREMEZR (P>0.05),
BARGE RN 11,

2.84 XNHEZPESE MR /DNREGIESZN 4%

&1 AELBENRAMRER (X+s,n=3)

Table 11 Blood indexes of mice in different treatment groups (X = S, n=3)

5 Fiilh=v) WBC MCV PLT RBC HGB/ MPV
(gkg™® (Xx10°LY) (X105 LY (X10°L1) (X102 LY (gL (X101 L7
X HE 2.85+0.07 54.90+1.15 766.67+156.18 8.18+0.79 151.67+12.90 5.83+0.21
it 1.70£0.96° 53.73+1.57 739.00+297.72 6.12+£2.52" 111.334+38.55" 5.63+0.31
HiZEKFA  0.0010 3.00+1.36% 57.58+1.33% 677.25+120.57 8.92+0.93"% 172.254+18.71%  5.92+0.15
PGS 20 2.13+049  55.30£0.70 835.00+144.38 8.68+0.58*  148.33+32.88*  577+0.15
FREE 2.0 2.21+053 56.80+1.83* 990.33+43.73  8.43+0.27*  159.33+4.51* 5.80+0.10
;EEE 1.0 2094020 54.70+1.20 569.33+147.31  7.01£0.60 130.00+8.89 5.80+0.17
2.0 2.72+0.81% 58.30£0.56" 942.67+210.86 8.14+0.90% 159.33414.98* 5.70%+0.10
4.0 3.24+0.49% 57.13+1.46% 1115.33+£163.93 8.95+0.39% 166.67+10.02% 590+0.17
EXIIRALEE: "P<<0.05 "P<0.01; SHBALLE: “P<0.05 #P<<0.01; * 12 [[.
*P<0.05 *"P<0.01 vs control group; P <0.05 #P<0.01 vs model group; same as table 12.

SR ] fE il i 2. U0 . HE 3ufh,
WG N MRS B A B 3 NFEA, 4R
HEIFHEAT Ao S5 SRR 4 P, IR/ BRIl
PR e se B, SHTEW, RBHIEF, RIR
VERRE . TR IR, B PR
LRSS, AT IOKE R MR R . RS
v 771 R 2L A 3t FE K AR 2 /) B ] i 2 B AR R
W TpEEARRE, Z5RTEM, ABHRIVEST, R
I % o AE R A 0] R A R R TS A 2
HITRUR, Hh B AR E LT, ERENEEE
L RVEANNL . KR WIS 2 I MRS X AOE S B
MR g, HL SRk Vs G VR 9 T 2R PR
SRR A A

2.8.5 X/ B A b ORE R K2 m 4%
{8 ELISA B S0 EFRF , e &4/ R 1 18]
M, I IL-1B. IL-6 A1 TNF-a & &
RPEE 12 Fior, SR, BRI /N R A 28 P
[A-F TNF-a.. IL-6 Fl IL-1B 7/K~F &3 L FH(P<0.01);
H5EMAME, HEERMAH, FEAMA. HhiEE
HPLJ R BRFEEAR . By mAE A RN R i 21
W1, TNF-a. IL-6 Al IL-1B MK TFEE R (P<
0.01); FhERMHI & I EATCHE, FIE SR
SR B R B 5 s A7) ) ot A [ 77 B
LT, EhERFTE S 4 R A 8RB, ik
RERELS .

2.8.6 /NRIFIALZIF PIBK. Akt. p-Akt. p-IkB-
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e

R B
&4 NRERBYIE HE £E4R (X100)

Fig. 4 HE staining results of mouse ileum sections (x 100)

F12 PMREMFELPRIERF IL-1ps IL-6. TNF-o 7K PI3K. p-Akt/Akt. p-Akt. p-IkB. NF-kB p65 & H &L
=g (X+s,n=3)
Table 12 Effects of inflammatory factors IL-1f, IL-6, TNF-a levels and PI3K, p-Akt/Akt, p-Akt, p-IkB, NF-kB p65 protein

expression in ileum tissue of mice (Xt s,n=3)

b LI IL-6/ TNF-o/  NF-kBp65/  p-Akt/ PI3K/ p-IkB/  p-AKUAKY
(gkg") (pgmL™) (pgmL™) (pgmL™) GAPDH GAPDH GAPDH GAPDH GAPDH
pIgil - 63.75+8.80 49.67+5.34  32750+35.17 1.00+0.12 1.00+0.07 1.00+0.03 1.004+0.07 1.0040.05
Y - 236.42+5.91" 227.791+6.86™ 1007.24+33.27" 2.894+0.15" 2.14+0.17" 2.92+0.30" 2.08+0.18™ 2.04+0.32™

HZEKRFS 0.0010 93.3743.13% 88.20+5.48% 391.60+32.10% 1.2340.32% 1.38+0.30% 1.66+0.20" 1.1440.10% 1.33+0.22*

BFIEAR 2.0
HEE 20
EERPES 1.0

156.44+7.66" 161.01+5.40" 750.16 +45.09% 1.85+0.38* 1.88+0.11 254+0.42 1.73+0.17 1.784+0.07
150.07+5.05% 144.28+5.30" 676.61+25.37% 1.63+0.37% 1.73+0.12 2.41+0.38 1.47+0.18% 1.64+0.17
143.56+4.12% 138.23+£5.79% 621.36+31.60% 1.72+0.28% 1.73+£0.17 2.33+0.20 1544028 1.59+0.12

2.0 118.60+7.73% 133.07+£8.71% 526.07+34.45% 1.39+0.21% 1.51+0.02% 1.91+0.28" 1.311+0.34* 1.50+£0.25
4.0 107.13+8.74% 117.77+4.28% 460.87+30.27% 1.30+0.32% 1.32+0.14% 1.66+0.07** 1.13+0.11% 1.34+0.26"

NF-kB p65 HEEFREEN  HxT AL, B4
NER BN 4L 20 PISK. p-Akt/Akt. p-Akt. p-IkB-.
NF-kB p65 [ B3R IEK P8 B (P<0.01);
AL, 4525411 NFB p65 & ARIE
HKPHIEZEFRK (P<<0.01), HiZEKFALLAIEE kPR
TG LA p-Akt. PI3K. p-IxB (I AE
B R EFL (P<0.01). SR ILE 12 F1F 5.
3 g

AKWFFKH T AHP-CRITIC E & INAULS: &
BBD-RSM Ak Eh RIS M 1.2 %5kt
A 2 AR V5 AN & O A Y A 45 A 1 2 A AL R TR
Hi%, P T E3hEEE LESH0mE RIS &
M. BUESRE IR, AL L2 Nt 100 g 1)

FEETOR H 2%35 5 44K B BOR BE N 15% /03
IKEEIRE, Bt 50 g ZZKE 160 Crb 3
min. A3 IZR SR $IME DN 91.540, SRR
HIES TE JE AR — 35, X URRA 1R R HERf 2,
(] s} 9,2 B i 46 1) SR KRS T AR E T 58 . DRI,
T2 AR A T B T R R S M ) T A
i $E, il E £h AR BETE I BT R AR AE AR TE AR A2
PR T HMMERZE .

JIE 22 W8 2 22 1 T 2 B B AR ke oy, T i
P& Toll #£524& 4 (Toll-like receptor 4, TLR4) NF-
kB S5 Sl e OV RAER N, T AT
SRR . I RS, ARERARSE, ip lEE
Wi, A IE b BT RE, (R AR & T
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Akt

NF-kB p65 '
pAkt

PI3K
p-IxB

GAPDH

A B C D E F G H
A-STHRAL; B-FRERUA; C-HRZERAY; D-3RhEFE RAI R4 B-3h
FRPRIE R P-EhEREVS AR G-HhAEH: HAE A,

A-control group; B-model group; C-dexamethasone group; D-salt bran

Alismatis Rhizoma high dose group; E-salt bran Alismatis Rhizoma
middle dose group; F-salt bran Alismatis Rhizoma low dose group; G-

salt Alismatis Rhizoma group; H-raw product group.
El5 stRERGLELES PI3K. Akt p-Akt. p-IkB. NF-
KB p65 EHERIEHIFNT
Fig. 5 Effects of PI3K, Akt, p-Akt, p-IkB and NF-kB p65

protein expression in ileum tissue of mice

TNF-a. IL-1B. IL-6 B, FF 3% FH 2R GEAM
KEARIE, HAmEnH S RS, AR
TR, BRI F TNF-a. IL-1B. 1L-6 &
BWHE B, Bz )E, &AM H R SE F
SEREETHE (P<0.01). HHEHASZR LR
KB, WAV B BTG, 5 Ba s S5 R
ALK R RN, mshEEE . mEd
FHh ZE KA /N SR B A AWK R IE %, RaeEfit
R, SERIEMT, REHEFIEESY, RUEMRER. X
FKHIREREIS e I B ECER 2 A SN RN
PSRN 5 4 R - I RE T
A 45 Hp 24 PR E TE SORE VA% AR B 7R R 12
WA 28 25 3 53 A1 48 7 A0 A A R L) 5 00 ) 4 e o)
TS VIR O, HARYE & 3] PI3K-Akt {55 i@ #4201, 45
WEFCFE H, JORE RIS PI3K, HETTIKED Akt /S 11
YA IR, RIEFURTAERR. 3510 PI3KY
Akt PR AMYAE T SER T RE, & nlE s
N NF-xB 38 3 50 4H L iy is 81 1 R 8 T Ui
T, NF-xB 2 51 RIE . Hos% M AN A7 6 55 5 2
AP FER, p-Akt BEREIATTIHI R kB G
I, I kB BERR A IR, I IkB 5 NF-«xB —
RIKMRE . BEJG, NF-«xB HENGIMORE, SH03ERDSE
BT X I NF-«xB 5 &0 45 60, Ja sh3EIE N (i
S, BEBCRIEN L, T 5008 SE0E S BB,
ASLIG R R, WA [F g A 41 PI3K. p-
Akt/Akt. p-Akt. p-IkB. NF-xB p65 & A &% LT,

AR TR, KA AH AN EARE T E
(P<<0.01), XEH/N /NG R IE S PI3K. Akt. NF-
kB 15 5@ g & VI .

AR SZEGBY ZH /N BRI AT ARHIE SR ARk
MR FE AR B8 W) i W8 LA K 98 0E IR 1
TNF-a.. IL-1B+ IL-6 FIAHIGH AR 1A &I W T
=, ATHE IR 2 WS T NN SOREAR B R T .
P Il I 2 b g A R IA SR
MEREE (P<0.01), HEMFERIENT PI3K-
AktNF-xB 15 SIH Pl e MmIMEH . Hrh#h gk
BT P, RASEERED SISt kb B
—EMNH.

ZE LTI, PEESEHUON G 2 BE I/ RN
W % A B W I GEE R, B ShiEER 1D f5 Re i o
J70. HAEFMLHI T EES PI3K-AKUNF-«xB @ EH
K, BN AR IR R R, A
IR RS SN SAVA: Y, 4a I DO RANY 7k Y K 87 N N
S0 W RE T R 2K ETE SR UM IR 2 BE S 5 1/
SN 2T PR AL, AN R R IR G ST
AL TR RS . B TS T/ g 2 RE IR IR TT 0
BT AR ZRES, SRR TR ANER TSR BRI TS
XTI 98 S 5 BT AE VR TT R RE TR R AR SN P S
55 AR AN SRR TT DA A R IR IR A SR T o iR AR
B 22 Bl 25T DL K 4 HL 7 8 24 BRAE 551 PR I
UIKIER
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