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HlHlo F7i%: A MTT AR EE (2.5 - 40 mg/L) B/NEERX HUVECs EFE Y I, FH 2. 5.5 1 10 mg/L /)
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TR (P <0.05 5, P <0.01) . (4)/MEERAE A PG 40/fd 24 h 5 RER ] PC 4 MU s , BLRE25 M7k
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MR TR T 208 R A R B A 5

[ReR] /MBS PG 40M; M A RN ; ZEMT; 4R IR Btk

[FES%S] R285; RT3 [ XEFRIRES] A
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[ABSTRACT] AIM: To study the mechanism of berberine on the adhesion between human pulmonary carcinoma
cells (PG cells) and HUVECs. METHODS : The effect of berberine (2.5 —40 mg/L) on the proliferation of HUVECs
was detected by MTT method. Further, PG cells were treated with berberine at doses of 2.5, 5, 10 mg/L for 6, 12, 24 h.
The adhesion between PG cells and HUVECs was determined by rose bengal staining. The expression of CD44s on PG cells
were determined by fluorescence antibody staining. Fluorescence anisotropy imaging system was used to assay the fluidity of
PG cell membrane. RESULTS: Berberine at concentrations of 2.5, 5, 10 mg/L were the safety doses to the proliferation
of HUVEGs treated for 6, 12, 24 h. Berberine inhibited the adhesion between PG cells and HUVECs significantly in a dose
— dependent manner (P <0.05 or P <0.01). Meanwhile, berberine increased the expression of CD44s on PG cells (P <
0.05 or P<0.01). Berberine decreased the fluidity of PG cell membrane in a dose — dependent manner after 24 h incuba-
tion. CONCLUSION: Berberine inhibits the adhesion between PG cells and HUVECs by regulating the expression of ad-

hesion molecules and the fluidity of cell membrane on PG cells.
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R B BT PR | U R A O i I
EIhRERZRL Bk M2 B AT E MR

WATLART BT 75 2 B, /NBERR T A 80 % 6 i
TR Bk (PG M) W7 BRI HIMERT, 5835 40
IS MRS B H 7 A DA T 52 0 40 B S A BE AR AR 0K
TR ST AE R LS, A LA
5 Bk PN K2 48 B2 ( human umbilical vein endothelial
cell, HUVECs) 5 PG 4 jfd[a] i 5 ff 1ot R 00 ier e 5%
BRI AR I B , R/ INEEGR I i g 5 B OB o

# B M F &
1 e
L1 RS NI B LR B
M199 353735 RPMI - 1640 35353 G417~ Gib-
co ;= s N 2 40 i A= K I F (endothelial cell growth
factor, ECGF) Jy BM =/ ; BA . 1 BURC RGP
HAN TNF -« JRLL N Sigma =i ; FITC AR7E 9 5
TEREDUARD R ET : FITC — CD44sAb 2} Bio legend ;=
atr ; Hepes . N EHREM B BBEIE R I E§ YW B Sig-
ma; HFER HEERBAEIHIZ ) B RREM. L
K &1 By A 5 15 RIS 40462 i A PR A R A2 7 EDTA
BRI ER AV EARERAF ;6 FLAMEE SR
Hr .96 FLANMILEE SRR FOERIIIE B Costar,,
1.2 FBAE BOLHRERMERN Bio - Rad =
Al (MRC 1024ES) ; =Rk BE TG AR ML ( CytoFluor) 2y
BMG 7=,
2 FE
2.1 HUVECs #% & 534 B> AE#
SRR LI (T V€ 0 4 PR {8 BE B P BSR4 ) | BR
ZFRIM0, FH 0. 01 mol/L PBS ¥ A J & ik VR T
@, HA0.1% 1 BIKJ5EE S -8 mL, BT 37 CKiEk
HrIHAL 15 min; ] PBS wh i BKoR 1K AL W5 v e
—[FIREABELE,1500 r - min ™' 4 CEL> 10 min;
% B3, A S mL 584 M199 S E41M0)5 , %A 50 mL
MBSO FE A 1% B aek) . &T 5%CO,,
37 CHEFFEPEESR, A2 -3 d RS A E M )S,
BPAT AT, SEBRASE 2 -5 4.
2.2 ) EEmst HUVEGs 36769 % FH PBS ¥/)
BERRIC AR BE 7351 2. 5.5.10,20 71 40 mg/L )
VW, T UBBREA 4 CIRFE. 96 FLARA HUVECs 4K
ZEEE N, AR R E/NEER, BT 5% CO, |
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37 CE:FHFEPHEFE 6,12 124 h 5, il A MTT 100
pl/well, 4 h J5, F B, in A — H 3 AR (200
pL/well) , TEGFHRY_EAREM 570 nm WG EEAE (A) , BA
R FE K o

2.3 PG 5 HUVECs 64450 %3 PG 40 p b3
Wi L TER MR R, &353R 5 HUVECs
Bl A K R Z B, INA TNF - (1 x 10° U/L) 4k &2
¥t 6.12 #1124 h J5,3% BE, A PBS ¥k 2 G WA
PRI BE /N BEGR 3 5% 6.12 F124 h (1) PG 40l
(5 x10° cells/well) ,5% CO0,.37 C 3534 H 4k
7t 1 h; ZJ5 i PBS BRUE AR BG4I ML, N A 0.25%
FELT(100 wl/well) , ZEIRAEF 10 min J5 ¥k F07 55 18
¢1, BfLin PBS - Jo/K S ®E(1:1)200 wL, ZEiRIEMH
1 h J5 FESFHY 570 nm 4070 A {8,

RS T BT HER T PG B TNF - o
BOEIRE T 1) HUVEGs 6,12 124 h J5 , % 41 fa 55 Bt
FIREIA e, A [ 4 18] SR F 440 B 265 B 40 1 22 19 5
B BT OB AR BB A E R = 1 - (TR AL
AEIE/ XL A {EME) x100% ,

2.4 PG mpk @mEEW 4T CD44s 693k PG 4
Jf 55 [rl vk BE /N BB AL [RI/E A 6,12 F1 24 h J5, 3 B
W5, -3 A FITC - antiCD44sAb,37 C#Rig 20 min,
PBS ¥t 2 i )5 , AN (BRI Jy 488 nm)
M E5ERE

2.5 B PC @RS LY Fm F DPH
Fric PG 4iiffs (37 C 20 min) , & FRIRATLART 2 SL
FET ARG T 964 1 vk B A s R L
FETCI & ) SRR (FA) , DA R B PG 40 i 5 O
SPEAEAL (B FA B, SRR B AR o

3 FitEsE

BARI AR £ brifEE (x £5) Ron, A BFE
HEZEFH ¢ T T

# R

1 /NEEFEXT HUVECs 38 R840

W2 1 fraws, /NEERRL(2. 5.5 F1 10 mg/L) 5 HU-
VECs fEFH(6.12 F124 h) J5, E& B S EAHE
553 HUVECs JET- WA ; T 24V BEHS N F) 20 mg/L
140 mg/L B, ¥EF§ HUVECs 6 h J5 3t ] S H 5T
T, HEXBAMEEEZEER (P <0.05 5 P <
0.01) . H1F HUVECs 2HUARMIEF HE, FrkEm
ANBERRIR BE R B LR v, L RATAE LA T
SCE BT HUVECs JoREMEAE F VR BE (2. 5.5,
10 mg/L) #H17 LI LR .
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#1 /MEEEX HUVECs MM
Tab 1 Effect of berberine on the proliferation of HUVECs (x +

24 h Jg, /NEERRAS R B A Y Re B E M| PG - HU-
VECs BB (P <0.05 8, P <0.01) , HFEWR BT &
I g R .
3 NEEREXY PG 4faRE CD44s Rk

R 3 P, /NEERRAE T PG 400 6,12 F124 h
Ja AR R R BE /N BE R BB PG 4H O 3R THT Y
CD44s sy FRBM R, A5 RAMEY B EER
(P<0.058;P<0.01),

®3 MEEF PG HAMERE CDMs Rz
Tab 3 Effect of berberine on the expression of CD44s on PG

s.n=5)
Time(h) Berberine( mg/L) A value
6 Control 0.275 £0.013
2.5 0.268 +0.008
5 0.271 +0.009
10 0.253 +0.015
20 0.239 +0.012*"
40 0.232 +0.026*"
12 Control 0.222 +0.013
2.5 0.226 +0.010
5 0.226 +0.009
10 0.217 £0.019
20 0.203 £0.013"
40 0.191 £0.013"
24 Control 0.227 £0.009
2.5 0.232 +0.019
5 0.226 +0.025
10 0.215+0.014
20 0.182 +£0.010""
40 0.173 £0.007 **

cells (x £s.n=4)

*P<0.05, **P<0.01 vs control.

2 MNEEgXY PG 5 HUVECs R HI 20

W 2 Fias , F/NBEAE T PG 40 6 h #1112 h
J& , R W BE BEA R Xt HUVECSs fOREME, B-5 %t H 4
AR BEZESR (P <0.01 P <0.05) ;2591 H

*2 IEEIEA PG 53 PG - HUVECs FiHiH &M
Tab 2 Effect of berberine on the adhesion between PG and HU-

VECs(PG pretreated with berberine) (x +s. n =5)

Time(h) Berberine 4 value Inhibition rate
(mg/L) (%)
6 Control 0.322 £0.014
2.5 0.321 +0.011 0.31
5 0.323 +0.023 0
10 0.291 £0.010*" 9.63
12 Control 0.423 £0.015
2.5 0.413 +0.008 2.00
5 0.400 +0.031 5.44
10 0.390 £0.020 " 7.80
24 Control 0.269 +0.019
2.5 0.223 +0.001 " 17.10
5 0.209 +0.021 " 22.30
10 0.195 +0.006 ** 27.51

*P<0.05, **P<0.01 vs control.

Time(h) Berberine ( mg/L) Fluorescence intensity
6 Control 32 235 +509
2.5 33 804 +106*
5 34 133 £420°
10 33 301 +336*"
12 Control 34 620 +591
2.5 34 531 +1 274"
5 36 284 +537"
10 33 855 +468 "
24 Control 36 428 +746
2.5 35142 +720"°
5 32 136 +621°
10 39 657 +852**

*P<0.05, " P<0.01 vs control.

4 NEEFEX PG 48 RERETE 3 B R0

nE 1 K3k 4 fis, 2,55 #1110 mg/L/NEERR
SrAVER PG 40/l 24 h J5in A DPH, £5R £, 5%t
MRZH(A) B9 FA {EAR LU, B /NSRRI BE B3 i, PG
ML FA fHAER, H B2 W BRI

&4 DEEX PG HAEREN ARG (24 h)
Tab 4 Effect of berberine on the fluidity of cell membrane of PG

cell for24 h (x +s.n=4)

Fluorescence
Time(h) Berberine ( mg/L) )
anisotropy value
24 Control 0.60 +0.01
2.5 0.96 £0.05"
5 0.99+0.12°
10 1.12+0.04*"

*P<0.05, " P<0.01 vs control.

AR, R AR5 251 LR 10 24 30 Ak |
SCR BT B AR A AR AR A B A
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FA=0.98
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FA=1.10

Fig 1 Effect of berberine on the fluidity of cell membrane of PG cell for 24 h. A without berberine; B berberine 2. 5 mg/L; C. ber-
berine 5 mg/L;D: berberine 10 mg/L; FA . fluorescence anisotropy.

1 /SRR PG IR BRI R0 (24 h)
AT MR M AUT R B s A BT EM, 5
B SR 5 /N BEBRURG) 7 b e 25V R VAT 1 B
25, B R HROR . BHFE R B, /NSEm T E i e 2
PG 28 Jfd 61 PRy ] 5% 2% Pt % 490 o JEf 4 i 4/ 22 Jok 1 266
WEFIR 2288 1 % 2R B MR B 1 B
SCHRHR I8 /I BEREL A 40 ] 2 70 i o 40 P A K 9 1R
2

8RR B, LA 2 A S B L 2 IR 7 A — AR B
F 20 Y PR, X 8 PR AL PR Bz 4R e A i B A
AR, PR AN S N B A R A . R
18, 156 3h M 1E R bR = A e P A R T
(IL - 1) 5 TNF - o™, B f 0 40 o 452 B8 ZE R 85
EIFTIRMER AN S o R 40 S R A
PR B 20 L P 28 A B A R B R S R R R O
PERISE—2B1 o AEARBST R BRI AR, K
HUVECs ] TNF - o #1725 H 5 PG 41t
FIMHEAER,

A TEE— R I L LR T /NG PC 41
5 HUVECs ZMi BB . — 7 1, AT /NEE
BRALHE PG 415 SR Z 252N ) HUVECs Zfff,
FEIE RIS 500 T /NBERRNS PG 4 2% T & Bt 43

FIXWEW . F3—J7 T, TATH/NERSEIE TNF - o
P53 H) HUVECs 4 fiif5 5 R 2252 Wi PG 41 i
RBE, JF 00 5 AH [F] S5 1 T /NBEB X TNF - o 35 1)
HUVECs REFMN 2 F R (8RB EER) . WD
BER I SRAE P B A2 20 B /N BE BN PG 4 i 5 HU-
VECs 20 J i 520 , eI/ N BRSO I e 2 1
YER B

M/NBERAE ] PG 40 Mfd)5 &0 PG - HUVECs %
MR SEg AT LA S - /N BERRAE A PG6 A1 12 h /5,
WK EE (10 mg/L) BN HIELXT HUVECs BZERT; 254
YEFS 24 h J5, /NBEGR & ) B 4 ¥ R B 2 0 ik PG -
HUVECs [R5, B BT i /R R .

eI R R, A SRR i N R
I S AP EE TR 22 18] IR R 5 i B AR R D PR
POEVEVER o X AhRERR 55 A B3 28 o 40 B R i o3
(cellular adhesion molecules, CAMs) B/ 53 2
B, CD44 2 —Fh % &7 B it BR ( hyaluronan/hyalu-
ronic acid, HA) 52 /A, 75 I B 40 ffg sl 22 RN I 2 1 2 i
HEEHRARRER T F. TS5 E
JRERFL T , -8 59 40 M i % 3h B 1, CD44 E H 72 i
RAEKMEB P EEZEIER, CD44 BFAFME
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S5 H A (CD44s & CD44v) , F 18 CD44s f9F i
TR R A

WAFEL T F WL T PG 4iffiK i CD44s 731
KIXWTROL, KIE/NEEGAIE G CD44s 1E PG 41
M IR =, U/ BT E i f #E PG R
CDA44s 511l e 0 A9 e 75

e VIR S P A W IR AR B AR Z —,
EHEFSI R EE AT IE® sy iz
RERF AR F R L E M. — TR
A1 R 2 S 9 Sl RS T LE A A, 5 R e
RS B K. A LIRS TR
1o FEATR REE O 3 4, 99 52 9 20 1) 43 At o, A
TS 2B 1 PR iR 4 B e A O/ . TR et
I, /INEER ] RE RE S E 13 0 ] PG 21 R 14 it 3 P T
il PG 5 HUVECs [RIFREME. BEAh, FATRART T
YERIERA" /N BEG T BEAIR PG 48 IR T CD44ss 43
THIF S, T CD44s 731 I B5 R EE M HF A5, AR 58
AR IE— UL T /NEE M PG 5 HUVECs [H]
HOZERR, AT REE S A0 PG 4R H AR K% itk T H AR 1 1Y
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