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ABSTRACT OBIJECTIVE: To study the effects of curcumin on the expression of tumor suppressor gene p53, E3 ligase Siah-1
and cognitive associated protein Synaptophysin in glioma cells C6 of rats cultured in high glucose. METHODS: CCK-8 assay was
used to detect survival rate of C6 cells after treated with 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 pmol/L curcumin for 24, 48 h
under high glucose environment. Western blot method and RT-PCR method were adopted to detect the protein and mRNA
expressions of p53, Siah-1 and Synaptophysin in C6 cells of normal control group (without any treatment), high glucose treatment
group, curcumin low-concentration and high-concentration groups (high glucose+10, 30 pmol/L curcumin) after cultured for 24 h.
Same method was used to determine the effects of P53 gene of C6 cells on protein and mRNA expression of Siah-1 after transfected
with siRNA under high glucose environment. RESULTS: Curcumin had no significant effect on the survival rate of C6 cells in the
range of 10-40 pmol/L. The survival rate of C6 cells decreased significantly in a concentration-dependent manner when the
concentration of curcumin was higher than 40 pmol/L. Compared with normal control group, the protein and mRNA expressions of
p53 and Siah-1 in C6 cells were enhanced in high glucose treatment group, while the protein and mRNA expressions of
Synaptophysin were decreased, with statistical significance (P<<0.05). Compared with high glucose treatment group, the protein
and mRNA expressions of p53 and Siah-1 in C6 cells were decreased in curcumin low-concentration and high-concentration groups,
while the protein and mRNA expressions of Synaptophysin were enhanced, with statistical significance (P<<0.05). Under treated
with high glucose, the protein and mRNA expressions of Siah-1 in C6 cells were decreased significantly after silencing p53 gene
(P<<0.05). CONCLUSIONS: Under high glucose environment, curcumin can up-regulate the expression of Synaptophysin in C6
cells by down-regulating the expression of p53 and Siah-1.

KEYWORDS Curcumin; High glucose; p53; Glioma cells C6 of rats; Synaptophysin

%278 & (Curcumin) J& — FUAH X0 R 3 /NI 3 2
AW, BT R A AR 25 B I 250 AB 4

FEH N AN, (75842 . 458-37-7, 4 i . 98 % ) . . HI 3L
LA (DMSO) | i 85 1 L 2 L35 725 1 (BSA) ¥ A

L AP EZGEEN Y. LK AAPUMRE P 5[ Sigma 22 7] s DMEM miERE IR iR A LT .
R FEMAR BB A S, RN T RS AR B &R R 90 A 5 [E Gibeo A0TY (1);(0RE
PR BN AT PR3, TR T I R HAT SER I E 20 . PERRIINEH € ( H 7R Dojin s SO E R Al

TEERA A R GUR TSR, OF B
EPNGHIEZSIAETIR
BRI AT BE R A 6 A2 (4 57 A I&I%?Z#
SN RERR A K AT 5K ?ET&J;ﬁ“ £.65 Qﬁi
El%%%ﬂlﬂ,/’}ﬁ 26 % BATHEIR
RS/ ST R e E S

RIEHI NS B eScript RT reagent Kit

%ﬁiﬁfir“(RT-
i 1) KAPA SYBR FAST

aKaRa 2,

Pt Synaptophysm%ﬁﬁgfﬁi TS5 :abb52636) | J
FBLB-WLB 2 11 (B-actin) FAFEEPTLR (1845 :ab6276) 11

N [4-5]
Sﬁ% BAAMZE 2EPr Siah-1 ZTUFEPUAR (175 . ab131442) Fl 44t p53 £

Y (R B AE LK ED% BRI TR SEREPUA (175 2 5¢-5505) ¥ H 5E [5 Abcam 23 1] s L4
it HMZE M/ ME ARG, FELEhY) BRI G(1gG) HiiA (SE[E Li-Cor 23w ) 5 B R i 1)

RO AR GERE LLR BRI A e B 40 il ) PhosStop ( 32 [# Sigma /23 w] , 1% 5 : P0044, 45 Jif .

Jit C6 jﬁﬁ)fﬁﬂ?ﬁ TH ARSI AR
[FiJ e 2 22 BU S C6 2T P 1988 SR K] p53 \E3 12 R i He i
Siah-1 Fl17€ fith 2% (Synaptophysin) & 35 IR0, LA R ik
IR B VORI R 2% |

1 #F
1.1 {88

Genesys 10 B2 50 3506 11 . BB15 B CO K5 5748
(3& [ Thermo /A 7] ) ; Microfuge 20R 7 = 3 ¥4 1k 25 .01
(2% [ Beckman /A 1] ) ; TE22 2K [ 5% Il 7 45 (52 [H GE
I E)) s RN TG I B H UK R 48 (75 [E Biometra 23 A ) 5
E1x800 %Y it I 4 92 45 I {% ( 5 [ Bio-Tek 22 7] ) ; Licor
Odyssey B XA 21 b e iR R 48 (6 [# Li-Cor 8 Al ) 5
2720 R WEHE A AL (SEE ABIAH] ) o
1.2 #AREIEH

HEZED; 2018 4F5 29 4 23 1

98% ) \RIPA SR 52K 11 L FESZ Ml 20 < B R 6 5%
M (PBS) 2R Y BL i [BE ) (PMISF) ¥l H 38 = K 4R
PIBARA BRI F] 5 Tris 2 v H 2R AR WK Tk &
Fist FH R E R AE T AR BRAS s /N T3 RNA
(siRNA) ZHE ISR P PR IR 8 58 A

1.3 A

TR BRI i T At C6 A R4 B i A=)
b2 RN A A5 T o
2 HiE
2.1 HpaLEFF HAE5LRY

Beee g, A& 1% Wt (Fa % 4 R) . 10%

FBS .25 mmol/L #Z ¥ DMEM ¥ 3 38 5% i M IE &
XEHRAH A 1% W3t (H R R BERH K ) . 10%FBS .50
mmol/L #5 % 1 DMEM £5 F= 3L 5557 , 350 mnbis 32 40

China Pharmacy 2018 Vol. 29 No. 23 - 3179 -



B 10 mg B K T 2.714 5 mL DMSO H175 2| ik &
10 mmol/L YRRV , FH3S T 36 B A B s i 75 3 d
S B 240 e s i L, i 22 0 3 Uk B 43 Sl 35 31 10,20
30.40.50.60.70.80.90.,100 umol/L, 4> HI{E] 24 .48 h,
VR Z B R AR
2.2 CCK-8iEtil4paiFid =R

5 CCK-8 2 TG PR A i) e i R 2.1
TR AN RV B 22 ¥ 3 AR PR VR FH 24 .48 h 5 AR A AETG
R RR LS S 1 H AN M AT A5 2R 0 22 8 3 U
YEFIRTIE] . ABEAETE R (% ) = [ZR 2541 S (ODAE ) —
25 141 OD {E]/ (%} R ZH OD {8 — 25 [14H OD ) x100% ,
Forpoxt B AN I 2289 3%, 28 1A h AN In 22 5 M1 C6
211} O
2.3 Western blot 7% # il 40 i & p53 ., Siah-1., Synapto-
physin & B &%

# 10 uL PMSF il A & 1 mL RIPA £ & b e il g
T AL, 0 B B R 2.1 30U IE 6 B4 | v
R R AN F AR W 2 (10,30 pmol/L) /I 24 h
Je AR A B T, DA M R R (BC A i & 8
W BE AT o, AR BIAS[RIAE S 0 B IR B SR 4 IR 12 6 1)
F B A 6x FAREZE M, 100 °C7EYE 5 min, —20 C KA
PRI o FRBR R ok 40 pg TR FRE R
FORAE 1 2 FRE SR I EAEFL , B2 R feke v Tk SO
ZfH R 80 V, F5 IR B s 5 7R AL e 4 118 -5 43 B8 s 58 Ak
R, LUK 26 R 120 V, Z9R15 15 5 R 7 B e
JEEHR BRI, T —HUE B W [/ BT B-actin FRLTCREHTR
(1:1000) ., L 2£4i Siah-1 2 5w AT 4 (1 : 500)&;‘3@

LS HEHUR (111 000) bt Synapto ﬁ itk
(1:500)]eh 4 CHFRT AL, B %ﬁ& ¥ 000) 7 5
Wb 4 CFIHE 1 73 Mr 2%t IR BEAE, LA H
TR (B 69 LA 220 F AR B 1

2.4 RI-PCR £ #: Ul 48 g Ff p53. Siah-1. Synaptophy-
sin mRNA RiA

K FH Trizol 12243 BIFREUE 5 % BEAL  mobihs Rl 22
B R AL FEZ (10,30 pmol/L)FEH 24 h 5 417 B RNA,,
# 5 RNA ULIE 5~10 min, % T 20 pL R — 21
(DEPC) /K B f# J5 1) RNA 1 pL ] DEPC /K5 B
200 fi% )5 , S5 AN B EE TN A 260,280 nm I K AR 1)
OD fH , 311 % OD.o/ODus 1 , # ODuso/ODuso {H 7 1.8~
2.0 Z B F B R B0 2K . B S RNA T —80 €k
NS . K FH PrimeScript RT reagent Kit i 5% 5%
W&, B 2 UM RNA 33 5% 5% cDNA, R A KAPA
SYBR FAST qPCR Master Mix i 5 , ¥ cDNA #5 #% 10
% J5 254 T RT-PCRAGIN , 2 b7 1A 2 42 Uk B P48 A o s
%A :95 °C 3 min, 95 °C 3's,60 °C 30 s, F4T 40 M
R, 255 L mRNA B SET 98658 B A 2R TR RPN AL A

- 3180 - China Pharmacy 2018 Vol. 29 No. 23

oS R IR 4 e s DL 27 A T 00T . AAe=Acin
wobesn)  ACOpg) s ACGrmor i) = CoORgat B IISREID ~ Ci(bRaii 2150k
i) 5 ACiOteres) = Cotxtmen B ~ CHEg mSIERED) o *ﬁﬂ?@ | %
Bt U, 5% Primer Premier 5.0 {4, %31 RT-PCR
S %5 A T B A T AR ARAT FRA A
SERL, BT AR 1,

*1 5l4F5)
Tab 1 Primer sequence
KR 519 519751 FBAREE bp
pS3 Liif 5-ACCTATGGAAACTACTTCCTGAAA-3 2%
T 5-CTGGCATTCTGGGAGCTTCA-3Y 20
Siah-1 Hiif 5-CAAAGTGTCCACCATCCCAGAG-Y' 2
T 5-GGTGGCAATACATAGTCAAAGCAG-3' 2%
Synaptophysin ~ [iif  5'-AAAGGCCTGTCCGATGTGAA-3' 20
T 5'-CAGGAAGCCAAACACCACTGA-3' 21
factin(N%)  Hiif 5-CACGATGGAGGGGCCGGACTCATC-3' 24
Tl 5'-TAAAGACCTCTATGCCAACACAGT-3' 2%

2.5 Bk ph3 X Siah-1 B NE

IR 73 R HO R | EE R SR A IR siRNA T
YL A= B sIRNA THEAL . 435 7k ] “2.17 5 siR-
NA VLER p53 FEE J5 1 : BOWEUAE ) C6 i, R I 1k
Je BT 6 LA H , SRR A0 % A 2.5% 10" em 2, 7E
B 3215 2 30 % ~50 % LA FE AT siR

ph ‘{ AR
p53 LA . % Western blot 7 il —P(@QJ g‘?ﬂ' 32
ZMfLH p53 . Siah-1 & %@%ﬁ

2.6 é?.sw‘dr‘*“m

@ O g ab 38 . o SR

B R L R Ty 22000, P<0.05 %R 22
SAGIEE S A ELE R D3R,
3 &R
3.1 paEER

10.20.30.40.50.60.,70.80.,90.,100 pmol/L 2% & &

£ 24 hJ5 C6 4i i A7 15 5853 51 2 (98.120 + 0.69) % .
(97.144 +2.35) % .(92.876 + 2.08) % .(92.530 + 1.57) % .
(84.636 +0.54) % .(66.587 + 1.38) % .(56.740 + 1.75) % .
(23.521+1.59)% . (3.046 + 1.18) % . (2.879 + 0.23) % ,
SRR Z 7 2T R P<<0.05, ZWIMET 24 hif 258 %
WRERT C6 A MLAFTE 54 5200 s VEH] 48 h = C6 4l A7G 4
A39 (91.381 + 1.03)% . (86.739 + 2.82)% . (85.478 +
2.34)% .(77.318 + 3.66) % .(62.085 + 0.71)% . (58.214 +
1.26)% .(43.619 +3.65) % .(19.104 + 2.85) % . (6.067 +
4.63)% ,(2.100 £ 0.251) % , 2N R I 250 KB P<
0.05, FRWIVEFT 48 h i 22 8 R U BEXT C6 Al B A% A 5%
Wil FIRZERATLUE 228 R 10~40 pmol/L i
NG i BEAIR C6 21 ILAF I 25, Y BE R T 40 pmol/L B,
Bifi 25 1 VAR B ) T i, €6 A A7 116 R Bl 2 B AR, 2259
WA 5 [F)BsT 25 0 B R 24 h AT 48 ho AN[RVe i 2%
B FON 2 HAIE RS L 1

FPEZG 2018455 29 4555 23 1



150 =
S
M- 100 ~®- {FJf124h
o
@ -& fEHi48h
=
= 509

0 Y T Y T )
0 40 80 120

LT ZIRE  umol/L
Bl ARKEZEZEARMERETRNESER
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Fig 2 Electrophorograms of protein expressions of
p53, Siah-1 and Synaptophysin in cells of each
group
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