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Effects of Theacrine on Fatty Acid Metabolism Related Gene Regulated by SIRT3

XU Jun', ZHAI Yujia?, WANG Guo'en’, YANG Ying’, LI Yifang’?, HIROSHI Kurihara?>, QIN Shujian', HE
Rongrong? (1. Liaoning University of Traditional Chinese Medicine, Shenyang 110032 Liaoning, China; 2. Institute
of Traditional Chinese Medicine and Natural Products, Jinan University, Guangzhou 510632 Guangdong, China; 3.
Joint Center for Translational Medicine of the First Affiliated Hospital of Liaoning Medical University and Dalian
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Abstract: Objective To observe the effects of 1, 3, 7, 9-tetramethyl uric acid(theacrine) on fatty acid metabolism
related gene regulated by Sirtuin 3 (SIRT3). Methods On the fifth day of the induction of 3T3-L1 preadipocyte
differentiation, various concentrations of theacrine were added into the culturing solution. RT-PCR was used to detect
SIRT3 and fatty acid metabolism related genes expression in 3T3-L1 cells during differentiation. In in—vivo experiment,
normal mice were given intragastric administration of 10, 20, 40 mg/kg of theacrine, 20 mg/kg of caffeine, respectively.
One hour after later, gene expression levels of LCAD, ATP<?5¢, UCP1, HTGL and FABP4 in mice hepatic tissue and
brown adipose tissue were investigated by RT-PCR, and SIRT3 protein expression in the hepatic tissue was also detected
by using Western blotting method. Results In vitro experiment showed that theacrine could activate SIRT3. Compared with
the blank control group, theacrine could up-regulate SIRT3, LCAD, FABP4 and LPL gene expression levels obviously
during the differentiation of 3T3-L1 preadipocyte. Theacrine (10 mg/kg) could up—regulate SIRT3 gene expression in the
liver, but 40 mg/kg of theacrine showed inhibition on SIRT3, the results being in accordance with those obtained by
Western blotting method. Low—dose theacrine (10 and 40 mg/kg) could up—regulate hepatic LCAD, FABP4, HTGL and
ATP5¢ mRNA expression to various degrees, while high—dose theacrine (40 mg/kg) could down-regulate their levels.
Moreover, low—dose theacrine had no obvious effects on SIRT3 and LCAD gene expression levels in the brown adipose
tissue, but could obviously up—regulate UCP1 mRNA expression. Conclusion Theacrine at certain dosage has an effect
on fatty acid metabolism through regulating fatty acid metabolism related gene, and the mechanism may be related with
the up—regulation of SIRT3 expression.
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(R) 5° - ACAGGACTAGGCGGAACA -3’

60 mg, DA Trizol #EHUEL RNA, Joii 7 5% A cDNA,
PCR ¥ 14 # 1] LCAD. SIRT3. FABP4. ATP5c M
HTGL 5144tk . WU = HIiAT 1 %3 B EAE
UK B, IHB&W S 18S MK L E 172
=T

1.7 5 {4 )1 Wi 41 40 vh LCAD. SIRT3. FABP4.
ATP5c Je it iBI0E3 111 UCPT SEP ik igsgm 7 ik
[f 1.6 T,

1.8 NP SIRT3 MR BKMN 35 WCR A BCA
H A AN S S R . 29 6 mgemL™ /Y
EHRESLL4 - 1INA S x EA FREEZ T, RBEG
BT 5 min EATE AAEYE, Hl4E 10 R KHE
IR EERE (SDS-PAGE) 5 , X1 EE A & & 8 S5 2
FESHEAT LUK o T LA B R H Dk 25t B 75 31 3R i
THROIEH(PVDE)E L, FEXTEE AR R LR S 2 h
Ph o SIRT3 (1 :3000)$iiA=IRMEE 4 h, F TBST
Ve 3R, HHILFER R 1eG(1 2 2000)EEEE 1.5
h, F TBST %6 3 K, f&Ja M ECL i & 71k
KACEF, H Quantity One FUR T 847347 o

1.9 Gl #B ik B LB bR 25 (v 25 )R
/N, SR SPSS 13.0 Seit 3k kv it o, A
Jl ANOVA F1 Dunnett’s #1758 2456

2 &R
2.1 Theacrine %} if§ 3 7 4L i F2 vp (19 3T3-L1 i 5 Wi
4 id SIRT3. LCAD. ATP5c. FABP4. LPL XA



412~ Traditional Chinese Drug Research & Clinical Pharmacology, 2014 July, Vol. 25 No. 4

FEMEW 5IEH XA L, 0.5 mmol L 5 2
mmol * L' f] Theacrine 7] 2ABH 5 b 8 40 g 7 LCAD A9
mRNA F3A(P<001); 0.125~2 mmol * L ¢ Theacrine AJ
D) 25 HE R A0 SIRT3 mRNA FEik/KFE (P<001);
003125~2 mmol * L i) Theacrine i 2 [ 1% 40 L N
FABP4 ) mRNA F3A(P<0.05 8 P<0.01) ; 2 mmol*
L' ¥ Theacrine BE$E = 41T LPL A9 mRNA ik(P<
0.01). JLF Theacrine 45 & Wk B X 4H ML A ATPSc 11
mRNA FERPITC WM, LRGSR LA 1,

LCAD
SIRT3
ATP5c
FABP

LPL

18 s

2 0.5 0.125

0.03125

TEH X B

Theacrine/mmol - L
A. Agarose gel electrophoresis of RT-PCR amplication in the 3T3-L1 cells

m Theacrine

2r OE k4 Theacrine
0.5 mmol+ L 41

sk 2 mmol L 41

L8[ ’ 0 Theacrine O Theacrine
16} 0.125 mmol L 41 0.03125mmol L™ 41
14F
1.2

1t
0.8 F
0.6
04F
02F

Ratios

EEN

0 EECh, Al LRECHIN, AL na s i
LCAD/18 s SIRT3/18 s ATP5¢/18 s FABP4/18 s LPL/18 s

VE: HIERRBALE, P<005, "P<001,
B. Ratios of mRNA expressions

B 1 Theacrine X% 54 i3 72 i 3T3-L1 48 A SIRT3.
LCAD, ATP5c., FABP4, LPL EEFRIER =M

Figure 1  Effect of Theacrine on LCAD, SIRT3, ATP5c, FABP4
and LPL. mRNA expression in 3T3-L1 cells
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L2r wx O TEH X} IRZ ™ Caffeinc @ Theacrine
PR IRZL AR5 k2

B Theacrine  ®Theacrine

PRIE R

LCAD/18 s SIRT3/18 s FABP4/18 s ATP5¢/18 s HTGL/18 s

VE: HIERRBALE, P<005, "P<001,
B. Ratios of mRNA expressions

B 2 Theacrine Xt/ & AT A LCAD. SIRT3. FABP4,
ATP5c, HTGL EEFIERZMN

Figure 2 Effect of Theacrine on LCAD, SIRT3, FABP4, ATP5c
and HTGL mRNA expression in the liver of mice
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0.05), 3 A5 & Theacrine ¥J 1] & 2 F 5 FABP4 )
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Figure 3  Effect of Theacrine on LCAD, SIRT3, FABP4, ATP5c

and UCP1 mRNA expression in the brown adipose tissue of mice
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Figure 4 Effect of Theacrine on SIRT3 protein expression in the
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