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Rutin Promotes Browning of 3T3-L1 Preadipocytes and Its Mechanism
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[Abstract] Objective: To investigate the effect of rutin on the browning of 3T3-L1 preadipocytes and
the mechanism. Method: Cell counting kit-8 (CCK-8) assay was used to detect the effect of different
concentration of rutin (3.125, 6.25, 12.5, 25, 50, 100, 200 wmol-L") on 3T3-L1 cell activity, and Western

blot to examine the effect of rutin (12.5, 25, 50 wmol-L") on the expression of thermogenesis-associated

[KF#mBH] 2022-04-24
[(EE&TH] EZEARBYIEE T H(81973535,82004167)
[E—1EE] B2 fRimi+, W B 2585 36 1O P 555 B 5%, E-mail : 18340078211@163. com
[BEES] " mEME T, RURFSE B, ST op I 25 [ 36 05 A0 B2 FH 45 25 RE AIF 5, E-mail :myy21_2001@163. com;
TR A RO B, N SR T 2 BB PR 1 T 5 PLT 5T, E-mail : zhaobs1973@163. com
- 137 -



529 B 5 W HEXBAFZRS Vol. 29, No. 5
202343 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2023

proteins uncoupling protein 1 (UCP1) , PR domain containing 16 (PRDM16) and peroxisome proliferator-
activated receptor y coactivator-la (PGC-la) in adipocytes. After the optimal concentration of rutin was
determined, the effect of rutin on lipid droplet formation in adipocytes was observed based on oil red O staining,
and the expression of nuclear respiratory factor 1 (NRF1) , nuclear respiratory factor 2 (NRF2) and
mitochondrial transcription factor A (TFAM), which were the landmark proteins of mitochondrial biosynthesis,
was detected by Western blot. Result; Compared with the blank group, 200 wmol-L" rutin inhibited 3T3-L1
cell activity (P<0.01). Compared with the blank group, at the concentration of 12.5, 25, 50 wmol-L" rutin
significantly promoted the expression of thermogenesis-associated proteins (UCP1, PRDM16, and PGC-la)
(P<0.01), which was determined as the optimal concentration. Compared with the blank group, 50 pmol-L"
rutin significantly increased the immunofluorescence intensity of mitochondrial UCP1 protein in 3T3-L1 cells
(P<0.01) and the expression of the markers of mitochondrial biosynthesis (NRF1, NRF2, and TFAM)
(P<0.01). In addition, 50 pmol-L" rutin significantly inhibited lipid droplet formation of 3T3-L1 adipocytes
(P<0.01). Conclusion: Rutin inhibited lipid droplet deposition in 3T3-L1 adipocytes and increased the
expression of thermogenesis-related proteins (UCP1, PRDM16, and PGC-la) and markers of mitochondrial
biosynthesis (NRF1, NRF2, and TFAM) , thereby inducing the browning of 3T3-L1 adipocytes. This lays a

basis for the development of drugs that safely regulate the browning of white cells.
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Fig. 1 Electrophoresis of rutin on expression of thermogenic
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Fig. 2  Effect of rutin on lipid accumulation in 3T3-L1

preadipocytes (oil red O, %x200)
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Fig. 3 Effect of rutin on UCP1 protein immunofluorescence in

3T3-L1 preadipocytes (immunofluorescence, x200)
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Table 3  Effect of rutin on UCP1 protein immunofluorescence in

3T3-L1 preadipocytes (X+s,n=3)
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T 50 1.32+0.22"

NRF] @wgp eud b csup G G 67 kDa
NRF2 o Game en- @D GED @D ©0 D

TFAM - S S S S S 25 kDa

£l — — —— e D:

A B
B4 ATERITI-LIAMENEENREREEEARERKEK
Fig. 4  Electrophoresis of rutin on expression of Hallmark

proteins of mitochondrial biogenesis in 3T3-L1 cells
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Table 4 Effect of rutin on expression of Hallmark proteins of
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S ENNES AN Eid R R AT SOt | ) N2 TR TN
B TR M 3 s 2 1608 D 42U Ak Y
fiE, 76 A5 €0 B8 7 40 Jf 1 3 107 M = 44 v R A O B E
FH2 AR ST R, AT S G N 3T3-L1 i i 4 e
LRAK UCPLEE & &, R WIS T4 7 3T3-L1
i 401 if £k A £R i R TE PE . TFAM 2 26 R /& DNA
52 B BRI DR SR S B R 1 IR F , TFAM i 3%
K T 3 5 B T FE S T R kLA T 7 1R 4 1L B
71,4 Bl k2 B 5 R B RN AS 58 4 i 5 4R Ak 10 AR 3
P2 PGC-lafE g — A~ Q5 1 ™= A% 2 ) v il
it 5 NRF1/2 #1 5 AE P15 TFAM, 42 2F 2ok & A4 9
R SRR A ) R A TR TR SRR 7 R B
2R AR 1 3 R X — AW kA B A2 PGC-1a
¥, — BB R b ok & 4 WAL B0TE  PGC-1a ik 23 3
I NRF1 F1 NRF2, #& J5 # i TFAM, PGC-1a-NRF-
TFAM & #2 1 305 5 B2 b /K DNA FIEE 11 5T 19 &5
IR R R 1 7 A B ARG R TR I T 2K
ki A& AR W) kA= % 1 (NRF1.NRF2 Fl TFAM) (19 % ik
K-

ZE BT T A H0 I 3T3-L1 /i G 40 A R
ST AN 3851 i SR S | 2 Y O o s e = M O[O A I
PGC-la,PRDM 16 3 ik K 34 fin 2 ki 4 2 ) & 1, 3
7=, 5 S 3T3-L1 R A% 07 40 A o4k .
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