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Effect of Cornus officinalis polysaccharide on proliferation and apoptosis of
hepatocellular carcinoma HepG2 cells by up-regulating Klotho expression and
inhibiting PI3K/ AKT pathway
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Abstract: Objective To investigate the effect of Cornus officinalis polysaccharide on proliferation and apoptosis of hepatocellular
carcinoma HepG2 cells by up-regulating Klotho expression and inhibiting PI3K/AKT pathway. Methods Cornus officinalis
polysaccharide at the concentrations of 6.25, 12.5, and 25 mg/mL were used to treat human hepatocellular carcinoma cell line HepG2.
CCKS8 assay was used to detect cell proliferation. Hoechst 33258 fluorescence staining and Annexin V-FITC/PI double staining were
used to detect the apoptotic rate, and the levels of proliferation-related protein Ki67, apoptosis-related protein Bax, Bcl-2, Caspase-3,
and PI3K/Akt pathway-related protein were detected by Western blotting, and the expression of Klotho protein was detected. Results
Compared with the control group, the numbers of HepG2 cell clone in 6.25, 12.5, and 25 mg/mL Cornus officinalis polysaccharide
groups decreased significantly (P < 0.05), and the number of clones decreased significantly with the increase of Cornus officinalis
polysaccharide (P < 0.05). Compared with the control group, the apoptotic rate in 6.25, 12.5, and 25 mg/mL Cornus officinalis
polysaccharide groups increased significantly (P < 0.05), and the apoptotic rate increased significantly with the increase of cornus
officinalis polysaccharide (P < 0.05). Compared with the control group, the expressions of Bax, cleaved-Caspase-3, and Klotho in
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HepG2 cells of 6.25, 12.5, and 25 mg/mL Cornus officinalis polysaccharide groups increased significantly (P < 0.05), but the
expressions of Ki67, Bcl-2, p-PI3K/PI3K, and p-Akt/Akt decreased significantly (P < 0.05), and they had the dose-dependent.
Conclusion Cornus officinalis polysaccharide may inhibit the activation of PI3K/AKT pathway, inhibit the proliferation of HepG2

cells, and promote the apoptosis of HepG2 cells by up-regulating the expression of Klotho.
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2 #R
2.1 WIZESHEX HepG2 HAEIE5EAY SN

SRR FE 1L 2 B8 22 i 0 HepG2 4H AT R A1)
ATER, 2E. B . 210288 2k
J¥ 5 50 mg/mL I, SEHEH]E EA 89.72%, Y34k,
48, 72 h FIRE L2 Z HEXT HepG2 4 i 3 5 |
x5 24 h AEZERBASEE X (P<0.05),
48, 72 h WK ZER TGRS K ESHA
PEEUILZE B2 6E 6.25. 12.5. 25 mg/mL AbFE 48 h.
I 1.
F1 WZEBESHES HepG2 MAAIEFERISINN ( x+s, n=6)

Table 1 Effect of cornus officinalis polysaccharide on

proliferation of HepG2 cells ( x +s,n =6 )

2.2 WLZKEE RS HepG2 4RAE 52 b 4R A 2 Y2 M

BB LA, 112820 6.25. 12,5, 25 mg/mL
BB PR (P<<0.05); Bl 1289k
FE T e, R REEE N, PR E R
BE R L (P<0.05); ILHZEFIRE N 25 mg/mL
I, SRR T RS VR S R B e 4L LG B R
TR, W& 2.

®2 WEHSHEX HepG2 AN MEMAHBAIFIN( X +s,
n==6)
Table 2 Effect of Cornus officinalis polysaccharide on clone
cell number of HepG2 cells ( X #s,n=6)

2H 5] FilE/(mg mL ™) o, 5 4 i 5
Xf e — 139.15+17.72
TG FH R 30 umol L1 34.97+5.11"
IIFTES 6.25 129.64+11.52"
12,5 72.55+12.71%"
25 35.30+5.86™4

i 7 2/ /%
205 L
(mgmL™) 24 h 48h 72h
poriis! — 0 0 0
EI eSS 312 7.05+1.16 19.56+2.28"21.43+2.72"

6.25 12.56+1.47 32.38+4.16"39.28+4.54"
125 12914152 4225+4.73°4351+4.72"
25  12.97+15448.61+539°50.36+6.95"
50  13.72+1.6587.27+9.85 89.72+10.37"

xR tE: "P<0.05
“P < 0.05 vs control group

xR : "P<<0.05; 51L%E 88 % Hl 6.25 mg -mL £ LA
*P<0.05; HILZFEFHLHE 125 mgmL 4lHbE: “P<0.05

‘P < 0.05 vs control group; *P < 0.05 vs Cornus officinalis
polysaccharide 6.25 mg -mL ™" group; #P < 0.05 vs Cornus officinalis
polysaccharide 12.5 mg mL"" group

2.3 LLZEBE S HEX HepG2 BT ASHIE NN

X REZH AN M 2 B BB, A ek, 14
LG, JeRl RGN, 112K ZHE 6.25, 125,
25 mg/mL 4. 3 5 FH AR i L2 B 5 i ik /D, 2
SR AT, AHM IR AR, AR,
LK 1.
2.4 WZEESHEX HepG2 HHAET-HISZ M

Lt RRZHAREL, 1112888 2 0 6.25. 12.5. 25 mg/mL
YA TR B E T E (P<0.05). H1LZE8i%p
6.25. 12.5 mg/mL ZHLb%:, 1hZE8ELhE 25 mg/mL
MMM E TR T (P<0.05); HiliZEdsL b
25 mo/mL 420 IR T SR T S T A
H, WFE 3.

XF I TS TR BB %

6.25 mgmL*

12.5mgmL ! 25 mgmL*

2R B2 Al

B 1 WZESFEX HepG2 AR S HIE T
Fig. 1 Effect of cornus officinalis polysaccharide on morphology of HepG2 cells
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3 WWEHESHE HepG2 AATAIEM ( X +s, n=6)
Table 3 Effect of Cornus officinalis polysaccharide on apoptosis of HepG2 cells ( x +s,n=6)

451 FIE/(mg mL ™) FHATET %1% e R T2 2R /% AT R %
xif R — 43+0.8 0.3+0.06 46+0.9
TS IR I i 30 pmol L. 10.8+2.2" 7.7+15" 21.3+4.3
IIF e 6.25 7.840.9 9.0+1.8" 155+3.1"

125 8.2+1.6 9.9+1.9 17.2+3.4"

25 10.24+2.17%4 7.7+1574 20.1+4.0"4

SR "P<<0.05; HiLZERE£pE 6.25 mgmL T A LR P<<0.05; SiliZEBiLHE 125 mg mL T AL “P<0.05
“P <0.05 vs control group; *P < 0.05 vs Cornus officinalis polysaccharide 6.25 mg mL™" group; 4P < 0.05 vs Cornus officinalis polysaccharide 12.5 mg mL™" group

25 LIZEEEZHEXT HepG2 ApRILTE . ATHXE
HAFRIEHI RN

HxIHAAMIL, thzcgi 2 hEdl Bax. cleaved-
caspase-3 HHKiATFm (P<0.05), Ki67. Bcl-2
EAXIE TR (P<0.05), HEFEMIME: 114
85 £ F¥ 25 mg/mL 411 Bax. cleaved-caspase-3. Ki67.
Bel-2 5 F3IA SRS B i 4 b i = S5 o4
TR WK 2. &4,
2.6 LUZEBEZHEXT HepG2 4AAf & PI3K/AKL i@ E& 48
*(EEFRIENFI

EXTREZHARHEL, 1R EE ZHE4 p-PIBK/PI3K,
p-Akt/Akt 2 FFIE K (P<<0.05), HEEILZE®E %
PR T ik R R, P LU ZE RISE Gt

WY WY — — —

Ki67
Bax
cleaved- ——_—
caspase-3
WP W S—" —
Bcl-2
CAPD)| W S e Sam S quend
Xof HR 625 125 25  JESTFHIEHE
LIZEBE LB mg mL™)

2 WIZREE L HERT HepG2 MAEIETE . ATHEXEARIE
HISZMR

Fig. 2 Effect of Cornus officinalis polysaccharide on proliferation
and apoptosis- related proteins of HepG2 cells

T4 \WWEESHEN HepG2 AT, AT HEEERRENEM ( x£s, n=6)

Table 4  Effect of Cornus officinalis polysaccharide on proliferation and apoptosis-related proteins of HepG2 cells ( x s, n=6)

. . EHARIEAKF
ZH5) FE/(mg mL ™) .
Ki67 Bax cleaved-caspase-3 Bcl-2

pagits — 1.05+0.21 0.214+0.04 0.1740.03 0.9540.19
VEST F PRI I 30 pmol L7 0.37£0.07 0.54+0.10" 0.40+0.08" 0.23+0.04"
IEYES 6.25 0.9440.18" 0.2440.05" 0.1940.04" 0.914+0.18"

125 0.81+0.16" 0.37+0.07"% 0.25+0.05™ 0.60+0.12"*

25 0.4240.08"A 0.51+0.1074 0.39+0.08"4 0.25+0.054

SRAE: P<0.05; FILZEELHE 6.25 mgmL ALHE: *P<0.05: 5ILIARBILH 12.5 mg mL 4LELE: *P<0.05
“P < 0.05 vs control group; “P < 0.05 vs Cornus officinalis polysaccharide 6.25 mg mL™" group; 4P < 0.05 vs Cornus officinalis polysaccharide 12.5 mg mL™" group

X (P<<0.05); 1LIZEBEZHE 25 mg/mL ZH 1) p-PI3K/
PI3K. p-Akt/Akt £ [F 1A 5 V5t BT i 4H B A
BRI FEE . WE 3. £5.

2.7 IZEBELHEN HepG2 Hffl T Klotho AL

SXHRAIAREL, ILZREEZHE4L Klotho B FHRIATH
i1 (P<<0.05), HEFEANINE; (IZRETZHE 25 mgimL

Y Klotho 8 13R85 7 5 F IR B e 41 L
EREGEE . WK 4. £6.
3 g

JiF e A R 1 s R 1 fe AR K v R, Bl
WA AR SR, RIRZFEER .
KA FHLEIMAE R, 2R ZRE.
PRI RE . ST IRIT EE R VR T I R R AR
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Fig. 3 Effect of Cornus officinalis polysaccharide on PI3K/
Akt pathway-related proteins of HepG2 cells

#£5 WIZEESHEX HepG2 dAffiTh PIK/AKt BHHEXEH
FIKBIENT ( X+s, n=6)

#*6 LIZEKFEZHET HepG2 A+ Klotho R FRIARIF N
( X+s, n=6)
Table 6 Effect of Cornus officinalis polysaccharide on

Klotho proteins of HepG2 cells( X s, n=6)

el FIE/(mg mL™Y)  Klotho & FAE A K
pagid — 0.09+0.03
TS F BB T e 30 umol L. 0.51+0.10
2R BE 2 H 6.25 0.14+0.05"
125 0.29+0.06"
25 0.59+0.11"4

Table 5 Effect of Cornus officinalis polysaccharide on
PI3K/Akt pathway-related proteins of HepG2
cells( X+s,n=6)

i Pl HHEIEKF

(mgmL?Y  p-PI3K/PI3K  p-Akt/Akt

X i - 1.05+0.21 0.81+0.16

VES IR BB 30 pmol L 0.424+0.08  0.21+0.04

P2 6.25 0.95+0.19° 0.76+0.15

125 0.86+0.17° 0.52+0.10%
25 0.40+0.05"4 0.23+0.05"4

Sxt A L P<0.05; 5117 B 6.25 mg mL 2 LA
"P<0.05; HIIZEBE LM 12.5 mg mL AL “P<0.05

P < 0.05 vs control group; “P < 0.05 vs Cornus officinalis
polysaccharide 6.25 mg mL ™' group; P < 0.05 vs Cornus officinalis
polysaccharide 12.5 mg mL ™" group

Klotho —

AP o e e e et

X 6.25 12.5 25 VRS IR

ILZEB K/ mg mL™)

4 IZEE L HERT HepG2 4B Klotho B RIZAIFMN
Fig. 4 Effect of Cornus officinalis polysaccharide on Klotho
proteins of HepG2 cells

ZARR, ERALST 25 RIE RTEOR,  HLA R
2k, LT RCR . ZRERA DU PUELSE

Hxi AL "P<0.05; 5128 % HE 6.25 mg mL AL
"P<0.05; HilIZEBILHE 125 mgmL AL “P<0.05

“P < 0.05 vs control group; *P < 0.05 vs Cornus officinalis
polysaccharide 6.25 mg mL ™" group; “P < 0.05 vs Cornus officinalis
polysaccharide 12.5 mg mL "' group

AR, TR IS 2R E U e
ELAT AR 15 FR ST L4 5 22 W0t P g PR 476 PR it
AN, DA 7R P 1L 20 94 2 A P PV 40
HepG2, MEEN @A fsssa. Jromsgm, HaR
WA REAE ML .

ARFFRIN 6.25. 12.5. 25 mg/mL L2912 b
VE R T e 0 ok HepG2 I, 24 Jf 48 3 00 1) 2% S5 3%
Fhir, N L2 2 E T S HepG2 4 3
B, ELFE L 2R 20 AR B 3G, Ko T 4 e
BN R T o PR v B e A 0 s 4 e 2 B e
W RITEZ —, AR R, SHRAlE, %
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I L1 20 5 22 A R v T AR IR B AIG, RIET S5 AH
KA H Ki67 5 1L 2 53 2 0 R 2 1 e i B A1, $o
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RAKNE o A0 M T iR )k e b R AR A,
AW TR ISR L2 B 2 A )5, 4% 23
R GIRAS Y HepG2 4t i £ 525 14 1, HepG2 41 i
HTREES S, RIREAMKS, Hd 25 mg/mL
288 Z 8% HepG2 4 M I T % 1) 5 M -5 BH 14 )
MEAHY, PR LR HETT 75 T HepG2 41 .
BRI, L2 2 A AR P T A G R
F Bax. {iT-#4478 A cleaved-Caspase3 FiAHE I,
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PEMR I E . REBIFE . AFFFURIL, SIREELZR
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TETE, BB L 2R B 2 R VR RS I v
P L2 B8 2 HE nl i E A DGR 3 HepG2 4 g
Klotho £ IR IA, 5 1L 2 85 2 BEH0IH] HepG2 4t
HE, ek HepG2 4 -l At 51¢it Klotho &
FIRIA 1 K. PIBK/AKL {5 518 B2 RIS 40 i A 1A
BRI ME R, EAMMEIGIE. b, WTE2
AN R K B A, zho 250
BRI 900388 X B B0 PISK/AKL J8 % &
FEAR IS R e A R AR . AT W 1L 2E
PEZ LTRSS, p-PISK/PI3K. p-Akt/Akt HLAE 3%
BeAG,  FLBE L2 0 2 M FE I i B A, 3o
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FfL 364 G RN #% o HEW 1L 2 B8 22 0E o] el o b i
Klotho #i&#H] PIBK/AKt 15538 B i0%, 0
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R R

g5 BRI, Lz g 2 T ARl i i Klotho 3
I PISK/AKE 15 5 38 BTG 4k, $0H A8 40 i Ak
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Bl R N PR LR LR . (BB TR — AR
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