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Effect of 1,25-dihydroxy vitamin D3 on lipid droplet metabolism in lipocyte
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[ Abstract] Objective To explore the effect of 1,25-dihydroxy vitamin D;[1,25(OH),D, | on the lipid
droplet metabolism in differentiated 3T3-11 cells induced by palmitic acid (PA). Methods The cocktail meth-
od was used to conduct the adipogensis differentiation in normally cultured 3T3-L1 cells. The 24 h modeling
intervention was conducted after 8 d by 100,300,600,900 pmol/L. PA. The control group was set. The best
modeling concentration was screened by MTT and TG level detection. Under the model basis,the intervention
was performed by 1,10,100 nmol/L 1,25(OH),D;. The blank group and model group were set. Then The TG
level in the cells of each group was detected after 24 h. The cells were stained by oil red,and the mean diame-
ter and quantity of lipid droplets (LLD) were calculated by using the Image-pro plus 6. 0. Then the mRNA ex-
pression of cell lipid droplet metabolic related genes(PPAR-a, PPAR-y,CIDE-a, CIDE-c, UCP-1 and PLIN-1)
were detected. Results Compared with model group, 10,100 nmol/L. concentrations of 1,25 (OH),D, de-
creased the average diameter of intracellular lipid droplet,increased the quantity of lipid droplet and related
gene expression, up-regulated the mRNA expression levels of PPAR-a and PLIN-1, and down-regulated the
mRNA expression levels of CIDE-a and CIDE-c. However,1 nmol/L 1,25(OH),D, did not obviously alter the
content and morphology of lipid droplet as well as the expression of related genes. Conclusion 10,100 nmol/L
1,25(OH),D; can alleviate the hypertrophy of differentiated 3T3-L1 cells caused by PA.
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CIDE-c 5'-GCC CAG TTC CTT CCT TTC TG-3' 5'-AAC ACT CTC TCG CAC ACC TC-3'
UCP-1 5'-CAG GCT TCC AGT ACC ATT AG-3' 5'-CTT GGA CTG AGT CGT AGA GC-3'
PLIN-1 5-AAG GAT CCT GCA CCT CAC AC-3' 5'-CCT CTG CTG AAG GGT TAT CG-3'

PPAR: izt %1k ) il 1 458 5 90 405 2 44 s CIDE . 40 MU SE -1 5 DFFAS FE &L 8



FRIEF 2019 F 3 A% 48 5% 6 4

1.2.6 Jherietn M BRI RIFESF ML 8 d .
B3 L AL mLpy PBS whk 2 WL 4L 1
mL [y 4% £ B EE [ E 15~20 min, #ELZEH
I . PBS #h k5 o I ATM AL G 8 15 min, W H 54 550 )5
A PBS W%, T8 B B BT T 245 45 B R
1.2.7 fRiEEE MY EAE R Image-pro plus
6. 0 P15 T 15 45 41N T B0 -3 AR

1.2.8 TG /K K THf5&4H TG K.

1.2.9 RT-qPCR #H RNA, J i 3 % cDNA, #
Bt 5 f% )5, RT-qPCR # 1] PPAR-«. PPAR-y, CIDE-
a.CIDE-c, UCP-1, PLIN-1 mRNA # ik 1% #. PCR
M e S8 :95 °C 30 s, Wi#h ;95 °C 55,60 °C 30 s,
40 MR . ETFHBIMLE 1.

1.3 Siil2ab3 SR SPSS 21. 0 St 54k i 174y
Bro XS0 P A5 1 i B0 EAT IE SRR I, 7 2555 &
Z A H R ZE ANOVA 3] a8k 2 5,
HESWH Tukey AT HL S T 2Z A5 H
Brown-Forsythe % B[] & ANOVA 25 R 347 1E,

o
S
5

o
w
w
=}
1

N
o
1

>
;

o
BEi#gE TS

TG7KFE (mmol /mgprol)
o
N

4
=}
T

04
PR SN VRN S RPN
S TN

2

v

A X IR4Ls BB ALC: 1 nmol /L 413 D: 10 nmol/L 413 E:100 nmol/L 4
EHMMMLRE(X200)

3

939

WA 25 WA Games-Howell J#E47 P LLAS . 40
SR AT A IR A 00 A Ak 2800 B RUR: 360 i 17 58
HWoa#r. P<<0.05 BESAGIT¥E L,

2 % R

2.1 i PAWKRE MTT £ 45 R LB,
600 pmol/LA1 900 pmol/L PA AJ fifi 734k J5 1y 3T3-L1
HHAEIE 1T R E R A SR E X (P<T0.05) , ANMEH
AR R . IR 4L H 300 pmol/L 4141 He TG /K
Ehl . 25 A Gt X (P<<0. 05) A HF 58 e &k
JH 300 pmol/L PA ¥ BEAF Jy v 58 S A B2 DLIAL 1,

2.5

1.0;

— *
2.0 0.8 *
2

&

> 0.6

LI
io,z
8

R1.5
T
1.0
-8

0.5

0.0 0.0

A& PA T HUS ARG 7B &AW PA THUS TG KPs " -
P<C0. 05, 5% HUALAH L
1

NI\ e
\ Flhe

i afE PA REER

IS
)

*

N w
N 1

BEETHER ()

A M

N\
& < \0&0 \QQ«‘"
A4 TG KB A AR ECE  C. A A AR H A% P<0. 05, 5HIAI4 Ho g

04
@B P M M o
¢ ® L ®*

AERE 1,25(0H), D, %t 48 B BS i 89 22 1




940

o
N
o

©
*
N
(=R -

PPAR-oABFFZRIKIKTE (%)
o

PPAR—yABXFRIAZIKTE (%)

o
=)

0
| N N M
&Q"& \’éﬁ‘?\’l&\ (‘\\0\\\“ & l\ «© o

g

ol
. @
ol

(=]
(=]

o

al
*

*

CIDE-ctB¥FFRIZKTFE (%)
*
PLIN-1#EXF AT (%)

4
(=)

PSRN LN (SN g
LN

A:PPAR-a;B:PPAR-y;C.:CIDE-a;D:CIDE-c; E:PLIN-1; F. UCP-1; *

& 4

2.2 JREEBEMITE HARME 1,25(0H).D;
T R Y A0 M S IR AT O Y i b R R L AR 41 i T AL
B Z TR (P<<0. 05), J§ii% 71 B2 K F*t
A (P<C0. 05); SR AIAH EE . 1 nmol/L 41 JCig &
R EL R FYERER Y LGB L (P>
0.05),10.100 nmol/L 41 Jig i £ & BH & 34 i, B i °F
o RLAR B B 0N (P<20. 05) s B 2 TG 7K 0 i 25
FXFRELH (P<C0.05),1fif 10,100 nmol/L 41 TG 7K F
A S A TR U2 (P<<0. 05) , JL & 2.3,
2.3 B AHOCE K mRNA REHE A BAAH
PPAR-o mRNA £k 5X BAM L 2 5 LG22 E
S(P>0.05);1,25(0H),D; THi 24 h J5, & . H %
3L K PPAR-o mRNA Rk ¥ B i & T 155 7Y
4 (P<C0.05), PPAR-y mRNA ik & 410 22 53 14
TG 243 L (P>>0.05), #if4] CIDE-a mRNA #%
IAH B TS R 41 (P<<0. 05) .1 1 nmol/L 4 5
HESLG ¥ E L (P>0.05),10,100 nmol/L 4
CIDE-a mRNA FiE B B AL TR A4 (P<T0. 05),
CIDE-c mRNA Fik7EXT 4] SR 4] 2 0] 22 % L4
P23 XL (P>>0.05),1,25(OH), D, T i J5 i) & W B
ZH ] AL TR 240 (P<<0.05), UCP-1 mRNA %
ik H7E 100 nmol/L 20 5 A2 22 5 A G it & X
(P<<0.05), PLIN-1 mRNA &3k 7E X} I8 41 5 #1750 4
ZEE BTG 22 X (P>0.05),10,100 nmol/L
GBI 2 B A G it 2 B L (P<<0.05), WA 4,
3 it ®

RETE A& — A Sh A By 4 M &% HoAZ o R 22l TG
I REL [P R R A G, AE S T E PR W I 6 L R T AR
it A RE T R TR D7 2 R [ T2 1 4 L 8% o 67 57 Ko IR
SR TR G . BT TE S [ /Y 48 B A AN R Y
T H BN 5 BRI R 45t F ) Rg, o A
PPAR %% .CIDE %% .PAT K k4%,

&« \Q(ﬁ"\@d“’

0 0
R N LN e N
¥ g \(«0 \Q@\O\@(«O

FHREZ 201953 A% 48 5% 6 0

g
=}

3]

©
o

*
*

CIDE-atB¥FFRIZKTF (%)
IS

4
o

NN Ae

“\O\@“‘O

W MM

B R M
")g%%% );\gf‘;/ ‘\(“O A0

(]

*

UCP-14B3FRIZIKTFE (%)

g‘&}% 1;(\\"1;% A N4 M
N \Q«\"\@

1 P<<0. 05, 5 BRG] L4
EZHMMEERHREEXERE mRNA RiEFR

ABFSE o R ] 300 pmol/L PA XFi% S 4314k 8 d
) 3T3-L1 4 47 HE G &% S i A 0L B2 4R 3 2o 3ol 21
Ju (o 5 B 240 i N TE B T K a g i L B S E J2 r fk s
A X HE 2 A SR A Y 2 R U A UL 2% B g 7 A i A Y 1Y
TS KR B E LA 2 % 3T3-1L1 4 ffd i Ag 43
TR BRI 5T 43k T 21 G £ 11 BRI R A Bk — A A
40 F5 5 B /N N RELES H 41 P9 IR T A0 T ST L
BOSCHI %" F 5 A% SCAH TR A4 7 % 3T3-11 40 jfd it
FINIRE S04k .8 d J5 4 Y o, &MU K A% %k 400
5 1 25 3 v 9 R & B b g KR X L BE (7] FT RE A R
WE— 2B TR T RSN 58 1355 5 40 M B s 1) O Tk
A BB AN S 58 35 . 38 S 1 6 SR R bl i i A
J& A5 2 G T TG e B I8 2 7 1 B AR 1 A A X
BN, 1,25 COH), D, XL 20 i 3 47 T B
J&i +10,100 nmol/L 21 I ii% - X2 B 42 A0 bb F 152 70 41 B
WA, X F 1 nmol/L M 1,25(0OH).D; M
TIET G 2 11 BE R o O oA 0L 2% 3] 5 485 8 201 s v P R 1Y)
R

PPARs g B S P mERE 2B T K
AT Hid PPAR-o 2 871 BE s AR 3 A AR T A 1k
B S B PR 2L 7 S AR I R AR 2 A AL AR s
PPAR-y & I 7 41 It 23 Ak i B 4 i IR 7 26k 10 2 %8
PE 500 . 2 5 08 1 20 43 Fk Fop i A i R AT B
PPARs i JLAFE A 56 5 B & B AC i iy i 58 & 3t CIDE
JEE (P A5 & 1 . CIDE-a il CIDE-c 78 JIf 11 40 i i
WACH R R A EEAER . R PAT KK
o PLIN-1 76 5 i 40 Mo rb o B 22 3k, 90 049 A8 ot ) 43
fif b e, ASBFSE 10,100 nmol/L 41 (% PPAR-q
PLIN-1 mRNA KA W] & & TREAIZ, 1 CIDE-a il
CIDE-c mRNA 23k A1 Fb BL A 41 B & K B, $2 78 10,
100 nmol/L ¥ & 1,25(OH),D, T i 0] LA 7£ — & F2
BE F4mk PA X446 JE 3T3-L1 4 i 3% ul 4 g 17 FR



FTHRES 2019043 A% 48 5% 6 1

PEF . IRIAS 6 Al 5 . 5 CHANG 85 BF 53 o 7= A= {2
HERE I o3 ORI R B A R . ZWF 58 R AE 100 nmol/
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