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[ Abstract ] Objective; To explore the anti-tumor molecular mechanism of berberine (BBR) by observing
and analyzing its effect on proliferation, apoptosis and autophagy-related gene expression for HCCLM3 cells under
high glucose condition. Method: HCCLM3 cells were added into low, medium or high-concentration groups of
glucose. It was found in cell counting kit-8 (CCK-8) that the high concentration of glucose had the most obvious
effect on HCCLM3 cells proliferation. Based on the above experimental result, HCCLM3 cells treated with high
concentration of glucose was selected and then different concentrations of berberine (5, 10, 20, 30, 40,
50 wmol-L ") was added for in vitro intervention for 24 h. Then the effect of each drug group on the proliferation

of HCCLM3 cells were studied. At the same time, the control group of metformin was arranged. After that, the

[WFEEHEI] 20180427(011)
[E€WB] JLVEA DA AEZ R H (A098,20185252)

[$— 1’E%] XU, AL, Ao 7 BE 25 G AL T, E-mail ;501170789 @ qq. com

[BEMEE] S WL, O, B A S0, AR P BRI, A v B 25 1 RA YT 5 B2 I 5T, E-mail : yingfu-116@ 163. com

- 68 -



25 B2 M FEXEFFFRE Vol. 25, No. 2
2019 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2019

changes of apoptosis rate were observed by flow cytometry, and the expression levels of B-cell lymphoma-2 (Bel-2)
and autophagy genes AtgS, Beclinl were detced by Real-time polymerase chain reaction ( Real-time PCR).
Result; With the increase of glucose concentration, HCCLM3 cell had the strongest migration and proliferation
ability in high glucose group (P <0.05). The inhibitory effect of BBR on the proliferation of HCCLM3 in high
glucose culture was correlated with the concentration of BBR (5, 10, 20, 30, 40, 50 wmol + L"), and the
inhibition rate was 33.86% , 40.75% (P <0.05), 49.22% , 55.1% , 60.12% , and 61.42% respectively from
low concentration to high concentration (P <0.01). The apoptosis rate was significantly increased with the increase
of BBR concentration (P <0.01). The expression levels of Bel-2, Atg5 and Beclinl gene were significantly up-
regulated in all intervening groups as compared with those in single high glucose group (P <0.05, P <0.01).
Conclusion: BBR could inhibit the proliferation of HCCLM3 cells in high glucose environment. Its inhibition effect
for HCCLM3 cells might be achieved by inducing apoptosis of the cells, regulating Bel-2 and up-regulating the
expression levels of autophagy gene Beclinl and Atg5. Thus BBR plays an anti-tumor role through promoting

autophagy in high glucose environment.
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L1 4tk A 40 bk HCCLM3 1l [ b [E #}
2 Be b v A0 I

L2 2P Andon Sk /N EEmUK A5 9 (LT Ak Rl
Tl & A R AL S YSYTR-IL) 5 I 4 1 5
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(& E ABL 22 &), PCT BY 3 R - 38 4% ( 36 & MJ
Research /2] ) ,MD-200-3 %I d1, 1 K (K RE R
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AR AL 3 ~4 WG AT
2.2 rel CCK-8 Ko il 4 e 34 58 70 25 A4 (fI%
B DMEM $5 925, Horh &4 %45 1 000 mg-L™") |5
PR P R ER A (S AR 2,48 g L7,
CCK-8 % 7 # #] % BBR 41 (5, 10, 20, 30, 40,
50 pwmol« L™") 5 YA T o 52 B 2 0 o B A W X
Ji7 (Real-time PCR) % m 4541 (8 g-L™") ,BBR 41(5,
10,20 pmol- L") J4A2H (0.5 mg-L "),
2.3 CCK-8 $fzEfail O %A= K 9 19 HCCLM3
A0 f, WA TS R R A R 7 x 107 A/mL;
FEr AT G 4570 T 96 fLIE IR A, AL 100 L, ik
H W35 IH 35 35290, A i A& 1,2,4,8 g- L™ A 2 b
Wi, A 5 N E AL, S FLARE R 100 wL, 4k
Z45 5% 24 h 5 BALE A CCK-8 ¥ 10 pL, 4k
Ze¥E3R 2 h 5 R MR 2 min, 76 B bR UK 45 AL
450 nm K AEMOGEE AL 2T A1 A XA, g M B
B = (A /Ay ) X 100% o WO FEAE FH 5 W1
(8 gL~ 'A% WAL UE AT A0 M0 5% AR B AL
2.4 CCK-8 R FIA M &0k 3 HCCLM3 21
F 2 B A K W, B AR T B0OE E RE A E R
7 x 10°4~/mL; 565> AT 5 170 T 96 FL3%5 320,
AL 100 pL, ¥k H 37 25 IHE 200, S 8 4l A K [A]
WM BBR, H 24k B2 43 i 4 5,10, 20, 30, 40,
50 pmol- L™ BEA R 5 A AL, A ALK R
H100 pL 4k2L 55 5% 24 h J5 &Lk in A CCK-8 ¥
W10 WL, 48223557 2 h J5 R 2 min, 7E AR X
il £ L 450 nm P AL AL 4 G 5 B0 6 R =
(1 = Ay /Ay ) X 100% . BBR AR i 3 2 58
FEH 5,10,20 pmol - L~ 4 HE4T 5 42505
2.5 i EROWEHMIES  m bR
HCCLM3 21 g 225t B0 A= 30, T8 A i Bl 50 20 it 8 i
A5 x10° A4~/mL 50T 6 fLAR P, 4 fL 1 mL, K H
7 bW oW, W OBE 4, BBR 41 Jm A 5, 10,
20 pmol-L ™" BBR 532 i, ¥5 5% 24 h, 3 L IHE; %
W, TR AR 2% vh i (PBS) THUE 2 W, HBERT & 1 h,
PBS 5 ¥k 2 ¥, A 45 i 56 200 wL e €5, 5 IR T i
B2 h fE B S NS BBR il J§ HCCLM3 [y
BRI B ok .
2.6 ANAgH TR @ ERE SR HCCLM3 41 g 2 X
B K30, 3 Ak S A0 M B 5 x 107 A/ mL 3
FlrF 6 fLAR IR H 5 LI W, 4% S 41, BBR T
P (5,10,20 wmol-L~") I AAZ4 (0.5 mg-L™") i
A I B T2, 25 AL A B IS AR 2 mL,
Figr 48 h, i A E (A3 EDTA) J1 1k 41 i,
<70 -

2 000 remin "B 0> 5 min Y £E 40 M, FiA PBS Uk
2 ¥%,10 x binding buffer & £ %% 41 40 Mg, k56 A
Annexin V-FITC 5 ;LL,%%‘]E'/}J JEE 15 min, fil A PI
5 pL, B4R A) W E S ming 1 h Py 30 =X 40 A ARG
W, YA T = R A T+ b i 4 40 i O
2%,

2.7 Real-time PCR #;{ll] Bcl-2, Atg5,Beclinl mRNA
Fik YA LLTE 2.6 Wi, 555 24 h, R trizol 3
FEIAS A1 40 B RNA U 5E 254 Ay, Asg , &4 RNA
() Aygo/ Ao IHE 1.8 ~ 2.0, 51 YA 1 4 Oligo FiI
Premier #&31, B4 TAY TR ( L) BMMHHRA A
AR, Bel2 (188 bp) : i 5'-GTGAACTGGGGGAG
GATTGT-3", F iff 5'-GGGCCGTACAGTTCCACAAA
G-3"; Atg5 (121 bp): I if 5'-TATCATCCCAC
AGCCAACAG-3", F iif 5'-TCTTCTTAGGCCAAAGG
TTTC-3";Beclinl (100 bp) : I 5'-GGGTTGCGGTT
TTTCTGGGA-3", F {if 5'-GTGTCTCGCCTTTCTCAA
CC-3"; LA B-WL 3h & H (B-actin, 163 bp ). L Jif
5'-AGCGAGCATCCCCCAAAGTT-3', F % 5'-GGG
CACGAAGGCTCATCATT-3', i % 5t & % & &
20 wL, T RNA (RB1R 2 L, i 5% 5t 5y 42 C
15 min;85 °C 5 s, & /% cDNA, % H 20 pL PCR %
MR 2, N £ :94 °C 30 5,94 °C 55,60 C 30 s,
40 fE¥5 78 PCR A L4791 . mRNA AHXS K ik &
PL2 MUHIR

2.8 gritsedrik SR SPSS 20.0 Seit 4k k47
BHRAL B SRR DL & £ 5 o, LA b A ok o
K2 Jr 225007, P <0.05 JERAGIHE X

3 &R

3.1 #ZBEXF HCCLM3 20 Mg 39 5 i 52 i Bt 25 4
25 W O B VIR B Y 15, HCCLM3 240 B 7y 33 5 14 1 1
BG5S A TR, e e D L o R vk R A )
BIHE N 27.94% ,41.92% (P < 0.05), W, % 1,
8 g L~ A ) W 4L 1 S VR FH i (P < 0.05) , J5 £25L
Wb B R P S AR 8 g L R IR BT SR AN

£1 FEMEX HCCLM3 4 i 58 19 % i
Table 1 Effect of glucose on proliferation of HCCLMS3 cells

A B /gL A(xxs,n=5) 2 it 14 5 2R/ %
2 1 0.49 0. 06 -
=2 2 0.51 +0.05 10. 31

4 0.54 +0. 06" 27.94"

8 0.55 +0.05" 41.92"

S s P <0.05,



525 B 2 )
2019 4 1 A

FESSBFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No.2
Jan. ,2019

3.2 BBR Xt~ HCCLM3 4 i 5% 5 40 151 i 52 i)

BBR X HCCLM3 i fifd % 3% 58 410 il 7 2 v i K
itk , 5 b4 s, BBR 5,10 pumol - L™ 41 A 10 46
N 33.86% ,40.75% , Ml K B I (P <
0.05) ;BBR 20,30,40,50 wmol - L~" 41 fi 11 fhil 2 43
Wk 49.22% ,55.10% ,60.12% ,61.42% , #) ] %
BEFE(P<0.01), L% 2, BONHE LB RE
BBR 5,10,20 wmol-L "4 #4175 22505

%2 BBR XIS # T HCCLM3 4 ff1 18 5 ) 5 4 % i
Table 2  Effect of berberine on proliferation of HCCLM3 cells

under high glucose condition

4153 W A(x£s,n=3) HE/ % MEE/ %

w8 g L' 0.74 0. 06 - _

BBR 5 umol-L~! 0.59 £0.03" 66. 14 33.86
10 wmol-L~"  0.56 +0.03" 59.25 40.75
20 pmol L~ 0.53 +0.03% 50.78 49.22
30 pmol-L~! 0.50 0. 06% 44.90 55. 10
40 pmol-L~"  0.48 +0.06% 39. 87 60. 13
50 wmol-L ™! 0.47 +0.07% 38.58 61.42

FH5EREA KK P<0.05,2P<0.01,

3.3 BBR Xk N HCCLM3 40 i & 245 2% 25 4k 1 5%
M R AOBE T LSS A5 2 4 NG RE AR A i b
41E K ORE RS, A AR 4 Bl A R A, m A5, 10,
20 pmol-L~"BBR J& , bifi 5 ¥l FE (4 4 i, it B 41 g %
EAR NIRRT S N S

A. M8 ¢-L7"41;B ~D.BBR 5,10,20 pmol-L "4
B 1 BBR 3 &E# T HCCLM3 A2 F MM (455 %, x400)
Fig.1 Effect of berberine on morphology of HCCLM3 cells under

high glucose condition ( crystal violet, x400)
3.4 BBR Xf B F HCCLM3 4i i 08 T~ 1) 5 Wi

BBR X &= N HCCLM3 41 jg f4 18 FH LA BR300 0 - %
Ak F, 5 R4 B, BBR 20 wmol - L' 41 I

FAZH ST R B F T (P <0.01) 5 5 FA 2 F &L,
BBR 20 pmol- L™ "4 T- 3 8 F ML (P <0.01) , I
%3,

%3 BBRXE# T HCCLM3 GRLATRMHM (2 £5,n=3)
Table 3  Effect of berberine on apoptosis rates of HCCLM3 cells

under high glucose condition(x +s,n=3) %
4153 R BT R TR TR
mh 8g L™t 4.04 £0. 63 10. 12 +0. 58 14.16 £1.21

W1 0.5 mg-L™'  25.23 £0.91*%  6.82 £0.64*% 32,05 +1.55>%

BBR 5 pmol-L™'  5.04:0.81 10.73+0.73  15.77+1.54
10 pmol-L™' 1063 £0.57  5.66+0.38  16.29 +0.95
20 wmol-L~™"  15.89 £0.54*% 5,32 £0.46>% 21.21 +1.00**

TSR Y P <0.05,7 P <0.01; BBR 540 41 e &
PP <0.05,YP<0.01(F4[),

3.5 BBR Xf & 8 F HCCLM3 2 ffi Bel-2, AtgS,
Beclinl mRNA kW52 M 5 &5 B 41 1L %%, BBR
10,20 pmol - L™" 41, T 44 241 24 fi& A %% 42 %5 Bel-2,
Beclinl mRNA FKiA/KF-(P <0.01) ; 5414 L,
BBR 5,10,20 wmol-L "4 Bcl-2, Beclinl mRNA 3
KK B EEAR (P <0.05,P <0.01) . 5 .
420 H %S, BBR 20 pmol - L' 4 AtgS mRNA % ik
KR FER (P <0.01), Wik4,

#4 BBR X E# T HCCLM3 40k Bcel-2, Atg5, Beclinl mRNA £
ERIEMm(x £s,n=5)

Table 4  Effect of berberine on expression of Bcl-2, Atg5 and

Beclinl mRNA in HCCLM3 cells under high glucose condition

(x+s,n=5)

20 5 bidE S Bel-2 Atg5 Beclinl

b 8 gL 1 1 1

JF4H 0.5 mg-L™' 14.953 £3.298%  1.405 +0.821  29.226 +7. 689>

BBR 5 pmol-L™" 3.434 +1.3319  1.402+0.078  2.014 =0. 646"
10 pmol-L~" 7.568 £2.476' 1.11720.760  9.906 +2. 005>

20 pmol -L.~" 13,503 +4.797%% 7.230 +0.437** 9.092 +3. 718>

4 itig

A 255 W E T JUE 4 fife 2 95 200 M P — 1) BB A OR
VA, 1 v a0 R X 9 T R M . DR
SERAR IR Y HbAle =9% W 518 VT A & &
6, 45 S X T O R RO S A 5 e e
R £ I 20 2 2 B0, W DR s B S AR B DR
R T AT e kR Ry JFF e IR B R B DT R 3 AR ) R AR
TS0 (MR 25 T o R 4 R U A IR T
SN A8 2 TR 3R 4 38 e g XU R Fh BB T

<71 -
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I AL IH 5% M B 9 6 AR A A A R T
7 S P A (ROS) 2 B S 34 Ak BT 38, 12 3k i
REANMEE R S A, Kellenberger %5 % B 5 1f
L e JEE A 7 =X el 0 S 0 2 K R 9 4 B
N ROS 7K - {ff 240 Jfg R 32 42 i TG R385 . 1F AR 52 86
4 2 0 A I 0 0 2 R BB ST T B SR A
X 988 4 84 9 £ 22 YA I A D o i 6 480 2 W v
Ji£ 884 0m , HCCLM3 4 Jfu 384 5 E 7 58 , 25 10048 7T fig
1A P R AN £ S e A S I 4R AL 4
P 8 IR R TSI ) 95 g ke A 984 00 T YT SR 4 A 4
Fe A8 R WP 5 % He B B T REHE

R T A A0 2 B A S A7 A
J T A R PR 5 R HEAT B —Fh RS T AR
RN E RN . H R E
Aok AL 22 I, B R 8 A 0 TS B 1 W A DAL T e A L O
SR Y2, LS A0 AR B A 1R R 40 A
R, BT S AWM X RE L, HE
IA] 9 R A P 5 K 3 3 W R Beclinl 15 i 780 1 40
JLUR T4 R Bel-2, [ W T e
TR R S T TR T, A
SEARTT G Bel2 2 U TR AR P o6
PR T, HLAE 2% 215 5 5 R A 08 T v A ) 0 30
Y6 . Besson 2517 S B T R F W ] O T 2R AT
BE PP T-E M B2 Wt ERE, I ES S
Beclinl A B 4 FAH 4 [ W, Beclinl (9248 1K A fig
254 Bel-2 ™ R E WO AR HEANAE T . fEIE R
SAF R, Beclinl 5 Bel-2 254 5 M B w9 7= A= L {8
2 B L R 25 2 — A Y I R AT LR
Beclinl M\ 400 IR 25 F % 85, B2 X Bel-2 f) 52 Al
S3 DA OB PR K A P Beclinl 5 Bel-2 4%
A AN A W & A E AR SR o BBR AT LA 4R
& Beclinl 5 Bel-2 3835 7KF , 3B BBR X H 5
iR T i) £ T Sl ML A R A, T LA S O TR
Ve e 12 B4 b 988 200 o M SEBF 58 T Bel-2/Bel-
XL 354070 T £ S O 5 A 5 5 45 W 08 A0 i 1 e, 2
[ 5247 1) Bel-2 B, 40 i 0 T~ o Bl 22 0 55 , 3 26 55 s
WM T Bel-2 By XU 1 FH 5 8 11 5 1 40 e U
TR A EA RS 1A S N B
e MKN28 2 Jifg J8 7~ 9 52 36 v % B Beclinl i 3
5 AR T AR 0 A S o I A 2 2 B A
BHE 5 Beclinl kK CF B MR . BR T A W
Beclinl 7 8 o ke 410 7 FH =22 60, WF 95 % % B A
HEPR AtgS 3500 T IR T Bel2 H5 5050 1 Bk
EFE I T A A T AgS R IE A

- 72 .

P Fir 75 B4 35 R 77 ), 7E 22 Fl e 98 240 L S 99 R, AgS
i IR I BE G A g T S A R WORTE
BBR (T 15l &, AtgS (9 3E I 1A K 08 T 09 4E H
LR A AT AvgS (45 = T W AR . AR i O
TR 0 () B A7 7 AL T S — A~ B AR S B
O, 2 2% 58 T A B e 4 A 18 W AT R A IR
FEFR AE T, 3k — ik 72 38 3 in ) Jmy 3 98 E T Hh 1 34
Jon g AR A AR T R TR %) B W S BHLE T
2R A ST e v R B R SR — A A AR
N3 B BE, BBR 1T 683 48 i 5 [ W 45 40 9 ROS
IR, £ I 45 Bel-2, 45 & Beclinl , Atg5 mRNA 33k
KT 2 8RR R TR W Y 2R R 38 B 0 TR
YA AR B R .
TEARSIE b S BT S T HCCLM3 41 il &
A I B T LA fl 248 ML T A (B T AR
AT LLBE Bel-2 ARG . miERr—125
AR R ALT AT B T iR 40 B A4 77 35 R S0IR 97
eSS R I & 15 W R B e o
NI B AT e 23 B bR A0 B X T AR S
(R E . BBR AT L4 5 A W 5L A Beclinl , AtgS
mRNA 357K, 194 Bel-2 mRNA 223k 7K -, 3L
RABLEUH T ANER  F R AR AT, X B E R AR I T
Mg ER . AMES T Z AR T EAS S E
AR, A WS I 2 A8 OC R E %, BBR
4 0L ) 8 5 VR FH AT BE 48 7 B b 98 24 4 0 0 4 L
il Sk e I 36 7 B BT W 5T 7 1) B B AT 4 R R At
(NSNSl N i

(&% k]
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