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Effect of flavonoid from Glycyrrhizae Radix on small intestine epithelium IEC-6
cell migration and intracellular polyamine content
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Abstract: Objective To observe the effect of flavonoid from Glycyrrhizae Radix (FGR) on the migration of small intestinal
epithelial cells (IEC-6) and intracellular polyamines content. Methods The cell migration model was constructed by scratch method.
Under the intervention of o-difluoromethylornithine (DFMO), the specific inhibitor of polyamine synthesis, or 4-aminopyridine
(4-AP), the specific inhibitor of potassium channel, the effect of FGR on cell migration was observed. The intracellular polyamine
content being cultured for 12 or 24 h in normal and DFMO intervention condition was detected by precolumn derivatization-HPLC.
Results FGR could reverse the inhibitory effects of DFMO and 4-AP on cell migration, increase the intracellular content of
polyamines after 12 or 24 h treatment, and reserve the decrease of polyamine content caused by DFMO. Conclusion FGR could
affect the polyamine-dependent signaling pathway, which may be related to the mechanisms for FGR promoting cell migration.
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HAEZM R R W A N W& 20, 47
P 24 K 2 vp 2 5 o U0 =5 3 ORI 2 o oA SRk
i) Glycyrrhiza uralensis Fisch. W TR ZE. &
B DMEM 5 2857825 G2 1L (FBS). 7 # 2%
BER AR KiK. 4-ZENERE (4-AP), Sigma A Fl;
o- R R R R bR £ (DFMO), Calbiochem 247 5
JHRER 17 (1 2 250), Amresco /A7]; EDTA 2Na*H,0,
N R R A R A FIRE o
1.2 #HRERk

K IEC-6 41, W H3%EHE Type Culture
Collection.
1.3 {¢&8

AUM—120D 43t K>F, HA Shimadzu A wl;
IX—71 WA ZE RS BB, HA Olympus A
Al 3111 # CO, B5354h, Z[H Thermo scientific A
Fl; Agilent1200 WAH(E R SE, S Agilent £H
AR AT Hypersil ODS2 WA (a8 K, M AR
TR HBR A
2 FHE
21 HEHEHRZEMH

HEEZM A BRI 1 h, B8, TR
i, ZREIN 80% LR 2 Ik, FX 1 h, HIF2
WL, W4 2245 0.5 kg/L . U0, & T D101
KALW BB B, 2 LAZE IR /K Ve S e e 5 f%
95% LBEA AN, AR AIEL 50% 70% LR
B, A3 SRR, R4 T 70% S BEDE BT
P RPN BRI, 4803 D66 VI R A
P (LA T R 50.98%.
22 EFMERERHIE. HEE54E

AL 4X10°/mL B:Fh T 6 FUR, 4L 2 mL,
TN DMEM 5841573 (% 10% FBS. H 4% 100
U/mL. #% % 100 U/mL), T 5% CO,. 95%% "%
MOFIRERE L 37 C RR9% 24 h, FZ) 1B IR LI
R R R — AR, LA ] v 1A Sk
RIJR — 0 ) 40 Pl B T4, PR SR 20Tl (PBS)
MR 3 K. AL DMEM 5E4%k;
FEHE 2.5 mL, MY I A DFMO (2.5 mmol/L)
il 4-AP (40 pmol/L) ) DMEM 52415573 2.5 mL;
BH P B A I N5 RS K (5 pmol/L) DFMO & 4-AP
() DMEM 584215953 2.5 mL; A254imA & H
HEEAEECY) (504 100, 200 mg/L). DFMO B 4-AP

) DMEM 54k 979 2.5 mL, #4013 M AL. M
[F 45 T 85 9% 24 h G TAH 2= (88 WA T~ (X 100)
MELAH JIT RS 15 DR, REFLWE RIIR e = 44
BENLEE 8 MHLEF, MEAFA 3 MR AL 24 MU
FFER A M A TPP V1 E0 AR A 1 S Rl o 4
23 AT RBISER S RENEID

SRR B AT A2 - v B0 1% V0 S 40 22
fii Chik) o,
2301 MG AR $i “2.27 TR VAR
IEC-6 40/, 24 h JFW IR, H 1 mL B A8
S AL AR AR — EH 2RI, PBS g ki
3. ZFE4N DMEM 5848784, 4L 2.5 mL,
FERLZH NN DEMO (2.5 mmol/L) ] DMEM 54>
Bi e 2.5 mL, BHMEX BEAL IS RSB (5 pmol/L,
ZE25% DEMO [F32 0 I [A] 1 in A DFMOD [ DMEM
SEAREFRIE 2.5 mL, 2NN S H A B H IR Y
(50, 100 mg/L, XX} DFMO (520 I R IR
DFMO) [f] DMEM 541577 2.5 mL, 4l 6 4
S, B2 DI 1 AR, RIRE4] 3
AMREAR . 1E 5% COs 95%%5 K WIFINREE. 37 C
FHEEFR 12 h B 24 hy HEEBEH AR AL, PBS
FA, 3000 r/min 20 5 min, FF EERG A 5%
AR 12 mL, 25, 4 'C. 14 000 r/min .0
10 min, FyEWAEEH .
232 fiAEARACLEE HL “2.3.17 TRA BT 1.0
mL, 4350 2 mol/L NaOH ¥ 1 mL H1ZK 1k
5 uL, IR A ECE 20 min, JIAEAIE LN
IR 2 mL A& 2 mL, iwJig7R A 1 min, 3 000 r/min
B0 10 min, WCHURZ 1.5 mL HHUAHIFESR T
B 0.5 mL (WS AH A R AT 5 A R G R B B A
W, A3AE 50 CORIBCE 8 h, BT AN 2
mol/L NaOH ¥ 0.2 mL K &4 2 mL, #RIER G 1
min, 3 000 r/min &0 10 min, WEFNE 1.5 mL A
HUHFF RS T, SR 0.5 mL S shAHa . HEFE
AU 0.22 um AHUFLIENR, F Al 4 AR AR E
Ot KR K: 234 nm, K 25 °C, WEhH
I HEEE-/K (55 0 45); AR 1.0 mL/min; HEAE
20 pL.
24 FitFEE

i x £5 2o, KH SPSS10.0 Zvl-# ik
AT 00T, B S AT 5 2255 R, ARG 7 2290 HT s
K H Dunnett yE3E1 720 1] LEES
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3.1 3 DFMO Fi#l IEC-6 40 AT #3H] 89 5200
L (I giAL, AZ TEC-6 41 i H LT R

il (P<<0.05). SHRIALL, H AR SEEISEH 100,

200 mg/L 20 3 ) DFMO BT S84 e # 4

il (P<0.05). ZiHRNE 1. K 1.

3.2 ¥} 4-AP BE IEC-6 ARG #40% 898200
L2 ML, B4 IEC-6 41 i BT 40

il (P<<0.05), SHIRZHAHLL, H AR ETHEE) 50,

100+ 200 mg/L 41 0] & # i %% 4-AP i3 IEC-6 41 /iy

IR (P<0.05). g5 MFE 2. Kl 2.

3.3 XTI IZ 4R M FERKE AN

331 AT B RRE KRR 55 44

*1 BHEEIZEUWIN DFMO FTE IEC-6 4T #iE)

B (xts,n=3)
Table 1 Effect of FGR on cell migration in DFMO

intervention condition (x+s,n=3)

il p/(mgL™h T4 s
T H — 167.4£30.6
i — 68.1+23.9°
HE B R ) 50 137.54+35.9
100 188.4+32.3°
200 216.8+46.1°
Kk 5 pmol-L™! 201.1+60.0°

HAECAE: "P<0.05: SEUMAILLE: “P<005, %24
“P < 0.05 vs blank group; 2P <0.05 vs model group, same as Tables 2
and 4

BRI 50 mg L

H RS E LB 100 mg L

RS A LB 200 mg L

El1 HEHEHZEIX DFMO FrE IEC-6 4T FHNH| B 2200
Fig. 1 Effect of FGR on cell migration in DFMO intervention condition

F2 HEHEFHREYIA 4-AP FiE IEC-6 LRAEE M58

2l (xts,n=3)
Table 2 Effect of FGR on cell migration in 4-AP

intervention condition (x+s,n=3)

4 p/(mgL™ TR 40 o £
S| — 205.2+31.4
it — 76.8+16.5
H R SR 50 174.8+33.3"

100 206.6+44.6°
200 222.1+£42.9°
Fh IR 5 umol-L™! 339.0+74.2°

b, 4524)5 12 h 524 h, HEHEFEY 50, 100
mg/L Z10] B 53 m IEC-6 43T A2 il ks Ik 1 1=
(P<<0.05), #ifhLEk 3,

3.3.2  7£ DFMO % 3 TEC-6 4 L iT A 4]~ R ik
BN 5 AAMLL, B TEC-6 4l in A
DFMO J& 12 h 5§ 24 h, F5BRMEEEEE (P<
0.05). SERGIAALL, A RN 100 mg/L
A2 L E DFMO fA/E4AT T 40 BRI A% i RERS IR IF)
iw (P<0.05). 45K 4 FE 3,

4 it

ZNEOFTENE . RERRORE RS 22 i 42
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2H B KK

H A E I 50 mgL ! H RS 100 mgrL! RS 200 mg L

2 HEHREIX 4-AP FTE IEC-6 4IMIEHNH AR 10
Fig. 2 Effect of FGR on cell migration in 4-AP intervention condition

£3 HEERZEUWIN IEC-6 AT T iE his S 85 % 4 7£ DFMO %% IEC-6 AT HNH T HE EHFEEY

M (xts,n=3) BB BB (x+5,n=3)
Table 3 Effect of FGR on spermidine content Table 4 Effect of FGR on spermidine content in IEC-6 cell

migration in DFMO intervention condition

(xts,n=3)

in IEC-6 cell migration (x+s,n=3)

KRR 7 (X107 mol- 107 4H /i)

4% p/(mgl) FEE 7 (% 10 *mol-10-°
WU)E 120 42 24h AW s gLy — Ok /(<10 ol 10 PANR)
Gfs) — 1162039 0.36%0.05 @gifE 12h %2 24h
e 50 2534035°  1.074£043 ZH — 3.10£033  2.96£0.09
WA 100 3.35£054° 2244017 et - 0.68£0.12° 0.6020.09
KRk SumolL” 4354058 0834008 EES 50 4.42£1.00 0.73+0.14
s (LR P<0.05 ) 100 5414£023%  1.734+0.83"
*P < 0.05 vs blank group Ik 5upmolL™"  2.94+0.19" 2.7540.13%
A Hi KBk
* *

¢t/ min
“Rg K

*spermidine

3 7 DFMO %5 IEC-6 4T #%] T &4H HPLC
Fig.3 HPLC chromatograms of each group in IEC-6 cell migration in DFMO intervention condition
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