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7 E. R4 RUERIARRIEFRLA T REFOMARERGORPER. Tk ALZRAFENBIR,
AEYRZ5EHAMERAERARNERLERENGRR I AP FALIHILE @0 HT-29 12 5 5 5% R
A mpa e AL, BEAR M Z R R e e R B . AR M A (reactive oxygen species, ROS) K-F. £mEBH-F
ik, BEEBREOALETFRR, S5 RANFTR, REPNBREZEARIY (extract of total flavonoids
from Pueraria lobata, TFPL) 3455 S0 R ERGGHHRIPER. £%: BREZIARKIRI I E N FE HE 400 W,
ik 1:30 g/mL. 4RILEF ] 60 min, TEFARISH 60%, Z3LF4 T S XEAFEH 4.65£0.05 mg/g; R A
MK 4R L7, TFPL *f DPPH 6w, ABTS' A Afezk a b AN BH RIFG AR MoK BRER IR,
TFPL #645 2% (P<0.05) & & AI'E R o9 Lk mfa ¥ 25 B 1 (transepithelial electrical resistance, TEER) 1&
A& . FITC-# RAEHEZ M, LA ROS K-FH &, K EF TNF-o #= IL-18 k3 4m, NF-«xB 12 58 % &
. % FEHEFZ G Claudin-4 5 Occludin & X 41K, 24 : TFPL A AP RSGAE SO B ERERG LA 2 F
AP ER, Hbuhl HERANR R, REABORAT EFEEA X,
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Optimization of Extraction Process of Pueraria lobata Flavonoids and Its
Protective Effect on Aluminum-induced Intestinal Barrier Damage

WANG Meiyan, SUN Meidi, MA Zhigiang, ZHANG Ning, CHEN Jiaye, ZHAO Hui’

(Tianjin International Joint Research Center for Food Science, Engineering School of Biotechnology and Food Science,

Tianjin University of Commerce, Tianjin 300134, China)

Abstract: Objective: To optimize the extraction process of total flavonoids from Pueraria lobata (TFPL), and evaluate its
therapeutic potential in alleviating aluminum-induced intestinal barrier dysfunction. Methods: The extraction process was
optimized via orthogonal design, with the yield of total flavonoids as the index. An in vitro intestinal barrier injury model
was established using aluminum-exposed HT-29 cells. The protective effect of TFPL on the intestine was comprehensively
assessed through a multi-parameter evaluation system, which encompassed in vitro antioxidant capacity assays, intestinal
epithelial monolayer permeability measurements, quantitative analysis of intracellular reactive oxygen species (ROS) levels,
and molecular profiling of both inflammatory cytokines and tight junction protein expression. Results: The optimized
extraction parameters were established as follows: Ultrasonic power of 400 W, solid-to-liquid ratio of 1:30 g/mL, extrac-
tion duration of 60 min, and ethanol concentration of 60%. Under these optimal conditions, the maximum yield of total
flavonoids reached 4.65+0.05 mg/g. The in vitro antioxidant assays indicated TFPL was capable of scavenging DPPH,
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ABTS", and hydroxyl radicals. In aluminum-exposed HT-29 cells, TFPL was demonstrated to significantly (P<0.05) im-

prove reduced TEER value, increased FITC-dextran permeability, elevated ROS levels, upregulated secretion of TNF-a and

IL-1p, activated NF-xB pathway, and downregulated expression of Claudin-4 and Occludin. Conclusion: TFPL exhibited

protective effects on the intestine against aluminum-induced damage. The underlying mechanism might be associated with

oxidative stress mitigation, anti-inflammatory actions, and tight junction modulation.
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e E BAC T &R, E A CF R A S B &
bR, SRARER T | A R ) A H Rt R En s
A2y 38% FFRAE R RS, 38 o 5 v fig TR @ | i
AR R D RE S 2 BR R D RERE AT, JEINT 5 RAE
P 171 9% (inflammatory bowel disease, IBD) . FLAEVE
(coeliac disease, CD) . BZAHPIPTAE 3% (graft-versus-
host disease, GVHD) 4855555 UIAHIEP 1, Jeong 4551
HZ 3 v R AR R R 23155 A /N R A I B AL N IR R
RESIN, eI I B A A M . BRTEX iRz
BT I T-BAE WA FRE, BRI NIRRT Wb &
P HA W B bR E R TS Al 4 BT S S

AR OB B 8 A W & (Pueraria montana
(Lour.) Merr.) iy THRAR, J&Fk LS 24 1 R4 5T
Z—o AR B giE St B A b k. Pik
BT 40 AE S B ng v S, SR X R S 5
SR A A LRAPSSON B AL AR B B o e A PR
LA RTIAR A0 KSR = 53 BT 53 B 1 5 S PR e A
U AR A A AR B E T TR X 42,
& TEM 2 B R IR A R R BA SR B0 R 03 105
R o AR B g B BT 2 AR R B LA TS
WFRE LR, BOASIST B Sailad (E A BT UL B AR
BRI ERECT 2, 4k LA AICL, VBT, 1 ASS
Ja Mg A HT-29 JEaih_b #2577 b R A i, &
FEPEM EAR R B B2 U (extract of total flavonoids
from Pueraria lobata, TFPL)%} A¥*75 514 17 57 kit
Bty VE -, SHRI HAE IO . AR5
AR BE IR R LB T i A IR B R F A3 T BRSARDE,
SR EUIE SR R TR SRR TR
1 #REREE
1.1 MRIEEE

FA HTIPYAE BT AR SRR T R A RR
SNSRI ST MR R BRER . KU KU
JG. JUBIRZR A RE  _IERTRL T AR A A

BROSE]; I, FER . NG (igaiilsn]  KRETE
BHERL A PR Fl; DPPH. ABTSY gk T4

TR B A BRA T AZe4h s HT-29 4iife 7T
IRSFT IAE YRR BRA A FITC-H8 200 . 25 11 24
W A EEBEERHCA IR A]; TNF-a. 11-18. p65.
p-p65. Occludin, Claudin-4 % 3Z[F Sigma-Aldrich
N HE] BCA R E & g A RAEY
FEARA AT BR AT FAIFI R 434l
KQ-100DE #4587 Pid vl Rl %
A PR E 5 1126011 =20 AH (i 22 Agi-

lent Technologies 2\ F]; VERSA max B Molec-
ular Devices(_ ) H BR 4 F]; LC96 2% G 4E :# PCR
1  ZE[E Roche 23 &l EVOM2 5 15 4 fifd e, BELAY
JEE WPI A H]; CKX31 #H'E BBt HAS Olympus
2\ ) ; Milli-Q Advantange A10 #B4li/Kk &4 £H
Millipore 23 #] o

1.2 XWFHE

1.2.1 AR TAAPEE KR EAR AN 5, UInlisk
MR, HET, B, 1 0.425 mm B, BT THRes 45 .
FREUCESAR MY AR 1.0 g, 2R EE 1:20 g/mL Jim A4
FRATEL 40% ZBSEEWR, THREE 60 °C. T3 300 W 4%
T B A A B HRE 60 min, 241 % 25, 8000 r/min
B30 10 min, FlE, BEWOAAE T80, PSR TR AR R
>4 TFPL.

1.2.2 ARSI R SR Se Ry d T
%) ) ) S R, R A SR LA T i RE
(rutin equivalent) K~ DA SGEE A SHAARPR, 2T
JE A p(mg/mL) A AL bR, il bruiih £k, 155
FRUERNZR T A=0.5956p+0.0278, R?>=0.9980,
P vl i 2 A B AL S B T 532

1.2.3 FRPEZESES DU LE 1:20 g/mL . ZEAATR
SYEL 40% . AR T 300 W, EREATE] 60 min #]
a5, B LR AR R FEAR, XTI R &
AT % (20%. 40%. 60%. 80%. 100%) . K& H
(1:10, 1:15, 1:20, 1:25, 1:30 g/mL) , FHE I H
(200, 300, 400, 500, 600 W) . $EHUHF[E] (30, 45,
60. 75, 90 min) A4k

1.2.4 EACIASS RPN ERESCE AL b, LU TR
(A) . BHE L (B) . $2EET ] (C) . LBEAFS- 40 (D)
MFFEEH R, LU B AR 5 88 F8 bR, T Lo(3%)
IEAZiRYS . HEARFEILE 1,

F 1 IERE N R

Table 1 Factors and levels of orthogonal design
SES
AF AR BENRIL  CHUBUMIE DRI
(W) (g/mL) (min) (%)
1 200 1:20 60 20
2 300 1:25 75 40
3 400 1:30 90 60

1.2.5 TFPL Bt BESIPEMT = HESCHR [16] Jr ikl
SEF1HE TFPL X DPPH H 3. ABTSYH 3k &%
R B IEBRER, LIPTIR ML YE A BHPEXT IR
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1.2.5.1 DPPH H HFIFEREESIME 35 2 mL
F5HE N 0.2, 0.4, 0.6, 0.8, 1.0 mg/mL TFPL &R,
A 0.1 mmol/L DPPH & 2 mL FE5riR 2], 37 °C
RHBEEARER 30 min, 7E 517 nm K AR 2 G EE
{H. DAPUIRILERYE BHPEXT B, #2520 (1) 3153 DPPH
A IRERRE,

5 L (%) = (1- A';Az

0

)><100 = (D

K Ay TR as HAXT RS CEE E; A, RonFE i
ZHISCREAE; A, FoNFERAS IR G E .
1.2.5.2 ABTS H HAEEREEIME 405 H 1 mL
FRINHE N 0.2, 0.4, 0.6, 0.8, 1.0 mg/mL TFPL &
W, A 0.2 mmol/L ABTSHAWK 3 mL Fo4riRE), &=
TRIE AL FZ % 10 min, 75 734 nm 37 1 AR ) 2 W 56 3
{H. DABTIRIERAYE BH AT B, #4135 ABTS'
= HEER R
1.2.5.3 FAEAWIAIEREESIIE  S3rlE 2 mL &
FNHEE S 0.2, 0.4, 0.6, 0.8, 1.0 mg/mL TFPL &%,
JNA 5 mmol/L #ilR VW . 5 mmol/L i FALE
W . 5 mmol/L IKAZ PR W45 2 mL, 37 °C F W
1 h, 7€ 517 nm PFEARACMER S CEEE . LAPTIR MR E

1.2.6 HT-29 4iifiglxse MR ATEH L HT-29 44
B, AR TGRS T 37 °C /KIS R4, 250
AT, INA S mL &5 DMEM B335 (SRR
B 10% FKIGNGAIMIT . 1% BEE-4EFH), 5T
37 °C. 5% CO, &M FHEFE, M REHIE IR, FF4H
2 KR B (70%~80% il ) B, 325286 Fr i e
BERERT T AU IR TR

1.2.7 MTT 528

1.2.7.1 £ TFPL 4HMEREIE O HT-29 H:F0 %] 96
FLB, 5y M as AT BB 4H A TFPL 26 . TFPL #H ¢ &
6 MU, DL 60% Z B ff TFPL fifi FLZC 0T i v J&
435174 0.05, 0.1, 0.2, 0.4, 0.8, 1.6 pg/mL, ¥/ 4 h,
HEFLANA 20 uL MTT, 4 h J5 3 B, FLIA
200 pL DMSO, Y87 5 min #4525 X IR
21 L FE 4k Fe 30 TFPL, HAhACTARR] . AR
AXAEPE A 570 nm AP E W' RS FR TR 45 i e v
TFPL YEF R i) HT-29 4UAEHRE 3.

1.2.7.2 ST AP ZH MR 455455 750 T 5 A5 e 52 i 12
SLHG Sy AICL ZH AN A X RRZH . AICH, 2H i &
5 EWRE, 435 1.2, 4, 8. 16 mmol/L.
] 1.2.7.1 JriEFT R Sesb il 8 AP LT i 4n
MIAFIE R K ALCL, HYEEEM e R

1.2.7.3 TEPL WiAb3EX; APVEG 407G 308
M SCES ST SR AS X ELH | BERIZH FT TFPL 2H., TF-
PLZH & 6 & W E, 57 5%/ 0.05. 0.1, 0.2,
0.4. 0.8, 1.0 pg/mL. £ G & ¥ J&% TFPL 4k
B2 h J5, BRES X BRZH AN, R HIg A AICL,

i e 5>y 6 mmol/L, YEH 8 he [A] 1.2.7.1 J7i%k
PEAT I SLAFH, RIS 2H ' B S A A 2R
1.2.8 TFPL T4k Xt APE S E G B 41 i
St BT ) 5 i)

1.2.8.1 #r HT-29 Ui S5 il HT-29 40
M3 Fh T A B BE MR Y Transwell 15 374 (EFLAR
0.4 um, mAR 0.33 cm?), % &4 8x10* 4~/FL, /)
LM (basolateral, BL) LA 600 uL. DMEM }%53%
I, M (apical, AP)HILA 10 pL 4UMEW, 2005
B A, — JE S AR, 1597 21 d B i 5%
PR, £

1.2.8.2 iM% TEER{H HT-29 404431k 21 d )&,
T 153 24 h, 7E Transwell /N2 AP J2IIA 2 uL
0.8 pg/mL TFPL AL B 4 h, BN A 6 mmol/L Al-
Cl, &bBH, 2 3CHk [17] R4 BIEAN S 12, 24,
36. 48 h FH Millicell-ERS Ha BH {30 i #5° P4 1 BH 37t
TEER {H.

1.2.8.3 M FITCH# M EiHEE  HT-29 4l 5
1k 21 d J5, F PBS 252 0#P7%k Transwell /NE 2 i, 78
/NZE AP 2N A 0.1 mg/mL FITC-3j ¥4 100 uL,
BL JZJ/ilA 600 uL PBS, 7EE: 3746 %5 2 h, A BL
JZHL 100 uL WA T4 96 LA AR, FHZ ThRERE
HSOREI I SERE FH 5T FITC-H#i RS B .

1.2.9 TFPL XN ROS /KFAUFEI HT-29 4
DL 3 SRy 4% 10* A /ALl oS FL A, W RE S5
A 0.8 pg/mL TFPL Fil A&k ¥ 4 h, FEHIA L He & Hy
6 mmol/L AICl, Z4b¥ 8 ho JIIA 2',7'- "4 &9
ZE IR FE (DCFH-DA, 10 pmol/L) i & 30 min.
S35 S A OV ST 7 U, KIS PN 2 S R S Sy
HT ROS /K,

1.2.10 TFPL %} AP"3¥ /5 4N 4 hE B 738 7K 7
ERpEAN

1.2.10.1 ZERZ%5¢E I PCR(Quantitative Real-time
PCR, qPCR) A TRIzol i3I )\ HT-29 4il it v 2 HL
BN RNA, A FS 54857 & (Roche) L 74 5% il cDNA,
{#i i ROCHE LightCycler® 96 PCR {Xi# 4T qPCR.,
S 40 F : TNF-a: 5'-CCTCTCTCTAATCAG CCC
TCTG -3’ (forward) and 5-GAGGACCTGGGAGTA
GATGAG-3' (reverse); IL-15: 5~ AGCTACGAATCT
CCGACCAC-3' (forward) and 5'-CGTTATCCCAT
GTGTCGAAGAA-3" (reverse) . & ] qPCR 45 il
AV X% TFPL TR S B b 72 4ifie s TNF-a F
IL-18 mRNA KK

1.2.10.2 ZE HFE SR (Western blot, WB) 2
BN ML 5 1, SR BCA F5 PRI 52 59 Gl <2
BEATE ., BUEEHFESNE: SDS-PAGE HLKE:FE
#I| PVDF % I, 5% BiAEW 3t 1 h, 8 F —t, TB-
ST Ve, AP T—HiRERIFE —HT, 5 1 h, ECL
5, I ER SRR R G S I TR S 0T, SR
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FH WB ¥l APHI 3 A TFPL WL P )5 NF-«B 15
Sl p65 5 p-p65 AR,

1.2.11 TFPL X} AVHIEG I B2 B SRR
KK RIR2 M SR qPCR 5 WB F il APl
J TFPL WY )5 I L Rz A S i e 2R 10 363k
K, H2E PR 1.2.10, qPCR Fr 1340 F : Oc-
cludin: 5-CGGCGAGTCCTGTGATGAG -3'(forward)
and 5'-TCTTGTATTCCTGTAGGCCAGT-3' (rever-
se); Claudin-4: 5'-ACTGCCTGGAGGATGAAAGC-
3’ (forward) and 5'-GCGGAGTAAGTCGTCCTGA
TCC-3' (reverse) ,

1.3 HIELIE

AR A 3 & 5 YRS SEEG TS, s DLSE1y
(B bR #E 22 R 7, R A GraphPad Prism 9.0 # {44
&, R SPSS 22.0 AR A T4 00T, il
Tr 225781 (ANOVA) | ¢ Kot 853 720 ) 22 7k LhAR,
P<0.05 INHA G255
2 ZEREHh
2.1 BREERERIZMK
2.1.1 PAPRIZESCE:  HE 1A AL BRSNS SR
[ 2 BEAAFR 354 pré 158 S B LR 13 Bl AR A i HA
Y 2 EEAR TR 3 B 40% I, $2 BURCR 3k B 5 {H
(2.42+0.11 mg/g), IX P HE/2 FH T T 7 nA%
P 5 B AR B RS SO AR R D BR 4T, 756 < AHARUAHE
7 HA N Y BRSO L 40% S5, T
TR T2 BRI 22 508 R, T 5
R BCSCR (P<0.05) o 25 SRS AR 45RO e
ARl 3 S PR IR S AP Y 2 LA — ek, 2 AR
W AR Ak B8 T3 R i) 5 R 2 SR = ) A A6 B R
BT FIREE IR, ZLEHARFRSTEGEEL 20% . 40% . 60%
AR, da ARG AR E T S

rIE 1B Al 0, TR EE 1:10~1:25 g/mL 5
PN, S AR R B AR SR A S A AR P R b A, 0%
{HAS 3R 4.36+0.03 mg/g, F2HIIE I N5 i n]
AR VE RIS B s . T RESE TR HUA R
AN R DI I R i v & W iy L R a7/ Wa
Hb SRR, SR, 2MBHE LR AT 1:25 g/mL
Ja, FR R A E 1 (P>0.05), B A -5
FIAR R O AR BNA VAT . X — R 53 R A5 7
SR 2B HE B XL 0 ) A RSSO, HLAT — 38
P, SR TR EE AR T T A R B R R A S
YER . BRI, ASF5TEE 1:20, 1:25, 1:30 g/mL —
A IR R IE SRS AR LS8

FHE 1C FE 1D I, Bl 85 o 3R al i 7
[ 85, 5 AR R B AR 3 2 IS T e R AIR
B XATREARDE R, 318 IR S DR S
(a4 Bh T sk as Ao A AR ) A e 24, P 2
EWOILEEER A R SR, MR SO I
FHESS, T Re T BE R S A N A T 2T R
TR, 5 e s HH IREE; 1UAh, B r=E

>
w
1

[®]

% (mg/g)

SR

% 40 60 80 100
LEHRRUTEL (%)

0 L L L J
1:10 1:15 1:20 1:25 1:30
BHE L (g/mL)
C 5p
a
24 b
e |bc ¢
e
E 21
=t
oL
0 L L L 1
200 300 400 500 600
AR (W)
D 5f
a
24T . b
= c
Esld
®
E 2t
=t
oy
0 L L L J
30 45 60 75 90
SRR ] (min)

PR 1 e A B PR 20 S AR B 3 F) S )
Fig.1 Effects of selected factors on the yield of total flavonoids
from Pueraria lobata

H: ARVNE FRERR 25 B3 (P<0.05) .

Jry R v it T B | R B RS R AR I i AN ER S R
Refie o IR A A G ARI B A0 AR 75 A B P
BRI T 2R h i ZS R IEAS— 2, U 2BEsE T
R B B R o P A B 2T 1 3
PR, WA T2 T HSARSE . PRI, A<
FEHEHL 200, 300, 400 W =P IRELFE 5 60, 75,
90 min — A [EIES B VEATIE 3SR LG ¥ 1, LI RS
FLEH PR SO B A B A R 5
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2.1.2 IEZZRIGETR S 0T SRR ZE S ITIEXTIE
SR EAEHA T 0T, S5 R ULER 2.

2 IERAR BT AR

Table 2 Experimental design and results for orthogonal test

SRS A B C D BHEEE (me/g)
1 1 1 1 1 2.89+0.08
2 1 2 2 2 2.78+0.03
3 1 3 3 3 3.00+0.04
4 2 1 2 3 3.2840.05
5 2 2 3 1 3.03+0.04
6 2 3 1 2 4.47£0.10
7 3 1 3 2 3.23+0.07
8 3 2 1 3 4.56+0.13
9 3 3 2 1 4.35+0.07

K, 289 313 397 342
K, 359 346 347 349
K, 405 394 309 3.6l
R 1.16 081 088  0.19

FHE 2 AN, 45 DR X B AR R B AT SR A R 0
KENVIMEKIK A A #E S D1sR>C $EEUH R >B Rhig te>
D ZEEARBUNEG St T2 414 AsB,C, D, RIS
FRIR 400 W ORRE L 1:30 g/mL ., $2EURTE] 60 min,
ER R 60%. FEMLFAE T 25254 T~ 4T
B UESEGE:, I A5 B R S B A5 2 45 551 o 4.58, 4.71.
4.67 mg/g, “FIHIMH N 4.65+0.05 mg/g, i T1IEASIR I

HEM: . S5 CHRRIEAR L, AT R A ROAE S filiBh 32
B e g B A A AR T SRR SR v
o B MR R ) HE R K TR A R 12 T R A
HASEP BRI A BRI, (H R R A 28,
BN 2.91 mg/g; BAR HREP BKIE IR
FEE T (5.3 mg/g) , (FIZIAREFERS R HAAHLIES I H &
£, LA R, ARSI T IEAS I TS AU s
BRI T 2R AR i B R Y [RI), SHeE R
$E, B PR AT, RO PREAE IS, 15 T B A i
HEHL.
2.2 TFPL RMasLiEM

t I 2 AT, 7 T JE A 0.2~1.0 mg/mL Y
FEl PN, TFPL X} DPPH H H3&. ABTS™H B3t . &3t
LA RS N 20.2% . 33.6%. 53.3% T
= 60.2%. 91.5%. 71.2%, HIBRECR 2 — e
ARG . 5 BT R AR Eb, TFPL XA E =Fh 9
FHEE 08 B BE I TEAS A F 8 0 5e BE Y s P 3 1A 55 F
PUIRIMER . b, 72Tt ¥ )3 o 1.0 mg/mL B, TF-
PL X} ABTS"H H 3L 75 BRZRAIXT 5%, SHUER MR
B, A IRIE RIS R TFPL HAT —E 1Y
PRGNSR AR T, I — 25 Sk A i S 56 5 g HR
T HA A IR
2.3 AESRIBREIRGIER A EN

FALPRLE R ST A, UESE T O T 2y mT SN rH & 3A FT, 5 X HEZH (AICL; ¥R 0 mmol/
A_ B~ C
S 1007;}_/5__4.—0—0 £100 3 100}
v [ " <
i sof = 80 80t
2 & . 2
60t 4 s o s 60L
E 40 e £ 40} 4 i T 40t
s P E SRNPNE TR *GUAMMR - GiR L R
208 * O PURMR ¢ 20 i it
i - TFPL 2 & B w2 -+ TFPL
5 0 . ) . ) % 0 . . . P ) . ‘ ; ,
02 04 06 08 10 02 04 06 08 10 02 04 06 08 10
JREIR I (mg/mL) JR R (mg/mL) i E (mg/mL)

{12 TFPL %I DPPH(A). ABTS"(B) FI¥5E(C) A th 3T BRAE
Fig.2 Scavenging ability of TFPL against DPPH (A), ABTS"(B), and hydroxyl (C) radicals

A100r— 2

x©

(=]
T
*
*

D
(=]
T

AT (%)
N

[
(=]
T

S

0 1 4 8 16

2
APYEE (mmol/L)

B 100 ) — ¢l
AL

g0H | = TFPL
g ns ns ns
3 60
hacad
£ 404
2
=

204

0
Al -+ o+ o+ o+ o+ o+ o+
TFPL — — 005 0.1 02 04 08 1.6

TFPLJFT V¥ (ng/mL)

El 3 MTT ikiss R
Fig.3 Results of MTT tests
o AR ALY HT-29 40 A7 36 32 0 52 5 B K [A] BT f2 ¢ B TFPL T4 B XS AP 8T HT-29 4H M A7 15 Z 00 5 .
P<0.05 A4uit2-225, F“*"3R0R; P<0.01 225 W PEROR, Fl %" F0R; P<0.001 25 57 I MR, Fl " 3R, “ns” Fongiit

95 BRI, P 4~ 7 [
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L)AHEE, He A 1 mmol/L AIC1, Jil36F 41 A7 9% 5
%A W E R (P>0.05), ZFH#E AICL ¥ E H
2 mmol/L Z i JI 75 & 16 mmol/L, HT-29 4H M1 i
I EREIN(P<0.05) o &AMl BE A 3RS,
5 FHHBE 2 6 mmol/L ¥ AICL, 257 ig b ) 40 il 46
(i Xl

MTT 5E B 4% 5 W 7%, TFPL 5 & 3¢ )8 43 51 h
0.05. 0.1, 0.2, 0.4, 0.8, 1.6 pg/mL i, 4H fLAFI5 K
PIAIET 100%. Hk, E BT EH)E 0.05~1.6 pg/mL
JU N, TFPL FALERXT HT-29 4 %A W& T5 k.
&l 3B AT, 5 AICL, BERYZH AR LE, R &2 TFPL
(0.05~0.2 pg/mL) FAL I 21 ML A7 1 2200 i 25 2038
(P>0.05), T 4R EEHETHE 0.4~1.6 pg/mL B, HT-29
LA I % 5 T s (P<0.05) o JETLA F45 5, AHiF
FEPEEL 0.4, 0.8, 1.6 ng/mL = PHEPEATIRSLL, 4%
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