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A 3-H I3 MRS AR IK T, SE I B 3R 45 Wi 4 =X S, (RT — qPCR ) 52 56 45 0 A
RAERFIRAE , B BEE (WB) LI PR CE AR A, R X
BAZ BRI B RS0 4 | inhibitor NC 411 miR — 1254 inhibitor 21 g &2 ZHE
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%6.46 £0.40; H i = (TG) 7K F43 5159 (0.46 £ 0.04) . (0.93 +0.08) .
(0.65 +0.05) .(0.63 £0.06) }%(0.74 £0.06) mmol - L™";miR — 125a F{X} ik
K435 1,00 £0. 12.0. 56 0. 07 .0. 77 £0. 10.0. 78 0. 11 J%0.21 +0.03;i§
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Abstract: Objective
in improving insulin resistance and liver lipid metabolism in obesity
mice. Methods
divided into control group (normal diet) , model group (high fat diet) ,

To explore the molecular mechanism of berberine
Sixty clean — grade C57BL/6 mice were randomly
experimental — L group ( model + 50.00 mg - kg™' berberine ),
experimental — H group ( model + 100.00 mg - kg™ berberine ),
inhibitor NC group ( model +100.00 mg - kg ™' berberine + tail vein
injection mmu — inhibitor NC) , miR - 125a inhibitor group ( model +
100. 00 mg - kg ' berberine + tail vein injection of mmu — miR — 125a

inhibitor) . Berberine was administered by gavage once a day, and
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subcutaneous injection was performed every 4 days. After a continuous treatment period of 28 days, the insulin
resistance levels were detected, serum lipid levels were analyzed, the expression levels of related genes were detected
by real — time quantitative polymerase chain reaction ( RT — qPCR), and the expression of related proteins in liver
tissue was detected by Western blot (WB). Results The levels homeostatis model assessment of insulin resistance
(HOMA -1R) in control group, model group, experimental — H group, inhibitor NC group and miR — 125a inhibitor
group were 2. 56 0. 11, 7.23 £0. 67, 5.04 £0.20, 4.99 +£0. 34 and 6.46 £0.40, respectively; triglyceride (TG)
levels were (0.46 +0.04), (0.93+0.08), (0.65 +0.05), (0.63 £0.06) and (0.74 +0.06) mmol - L',
respectively; the relative expression levels of miR —125a were 1. 00 £0. 12, 0. 56 £0. 07, 0. 77 £0. 10, 0.78 +0. 11
and 0.21 +0.03, respectively; fatty acid synthase ( FAS) mRNA were 1.00 £0.10, 1.90 £0. 14, 1.40 +£0.22,
1.41 £0. 16 and 1. 67 +0. 14, respectively; the relative protein expression levels of phosphorylated phosphatidylase
3 —kinase (p —PI3K) were 0.78 £0.09, 0.42 +0.05, 0.69 £0.06, 0.70 £0.03 and 0.51 +0.06, respectively;
phosphorylated protein kinase B (p — AKT) protein levels were 0. 84 £0. 12, 0. 30 £0. 05, 0. 64 0. 08, 0. 65 0. 08
and 0.49 +£0. 07, respectively. Compared between the model group and the control group; between the experimental — H
group and the model group; and between the miR —125a inhibitor group and the inhibitor NC group, all differences of

the above inclicatovs went statistically significant (P <0.01,P <001). Conclusion Berberine may improve insulin

resistance and fat metabolism in obesity mice by activating PI3K/AKT signal through miR —125a.

Key words: berberine; obesity; insulin resistance; fat metabolism; micro ribonucleic acid —125a
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FHR#EAR(P <0.05,P <0.01,P <0.001) ; # [¥ inhibitor /)N U4 L HE 5 2L , B K H M3 9 A8 17 25
NC 4 ,miR ~ 125a inhibitor 2| HDL JK-F-F#A%, LDL TC B2 s K LU AR R AL, IR g 0] o 52 36 41/ BT 40 g

TG K71 (P <0.01,P <0.001) , )3 3. i 5 73 3 K i WYt ek /b5 A EE inhibitor NC 2,
3 NEEWEE miR - 125a B ERFAE BUTLAR miR —125a inhibitor 28 /N 53U 20 M0 g 17 22 1 T

XF R AL/ U SR BE e i BT 2 IR L

R1 6 /R miR - 125a AXE IR 28 B2 K B AR (9 P AR (% £ 5)

Table 1 Comparison of serum miR — 125a expression, fasting blood glucose level and body weight of mice in six groups (x £s, n=10)

Group n miR - 125a Fasting glucose (mmol - L=") Weight (g)
Control 10 1.00 £0. 12 5.24 £0.34 25.34 £0.47
Model 10 0.56 £0.07* " * 10.04 £0.49 * * * 39.46 £1.31" "
Experimental — L 10 0.64 +0. 06" 7.12 £0. 39 33.99 +0. 96"
Experimental — H 10 0.77 £0. 10%* 6.05 +(. 38*#* 29.97 +2. 42%#*
inhibitor NC 10 0.78 +0.11 6.04 £0.50 30.10 £0.94
miR — 125a inhibitor 10 0.21 £0.03%4 7.58 0. 53484 32.68 +1.014%

Control group : Fed with normal diet; Model group : Fed with high — fat diet ; Experimental — L group : Gavaged with 50. 00 mg - kg ~! berberine ; Experimental — H
group : Gavaged with 100. 00 mg - kg =" berberine ; Inhibitor NC group: Tail vein injection of mmu — miR — 125a inhibitor NC combined with berberine gavage;
miR - 125a inhibitor group: Tail vein injection of mmu — miR — 125a inhibitor combined with berberine gavage. Compared with control group, * * * P <0. 001 ;

Compared with model group,*P <0. 05 ,**P <0. 001 ; Compared with inhibitor NC group,***P <0. 001

R2 6 AW RME(ITT) SLRATRA L (v 25)

Table 2 Comparison of insulin tolerance test( ITT) experimental results in six groups (x £s)

Group 0 min 15 min 30 min 60 min 120 min HOMA - 1R
Control 7.11 £0. 11 4.13 £0.38 4.07 £0.25 4.36 £0.28 5.02 £0.21 2.56 0. 11
Model 13.08+0.48*** 7.64+0.48*** 8.24+0.62"** 8.44+0.53*** 9.09+0.53*** 7.23+0.67*"
Experimental — L 10.07 £0. 10" 6.24 +0.34"* 588 +0.37"  6.20 £0.47™  6.54 +0.40""  6.50 +0.34"
Fxperimental - H 8.90 £0.39" 520 %0.28"  4.68 £0.20"*  5.22£0.19"  5.80+0.36™  5.04 £0.20%
Inhibitor NC 8.93 +0. 37 5.18 +0. 34 4.69 £0.34 5.24 +0.38 5.78 £0. 34 4.99 £0. 34
miR - 125a inhibitor 10.55 £0. 54588 6.97 £0.56%%%  7.35+0.68224  7.48 £0.42%88% 7,97 +0.51%%%  6.46 +0. 40242

Dose and n refer to Table 1. HOMA — IR : Homeostatis model assessment of insulin resistance ; Compared with control group, * * * P < 0. 001 ; Compared with

model group,*P <0.05,%P <0.01,** P <0. 001 ; Compared with inhibitor NC group,**2P <0. 001

R3 6 AUPNRUMTE MAEAHICIEARAY LR (2 £5)

Table 3 Comparison of related indexes of serum lipids of mice in six groups (x +s)

Group LDL(mmol - L") HDL(mmol -+ L°") TC(mmol - L™1) TG(mmol - L")
Control 0.49 £0.04 3.07 £0.26 3.48 £0.22 0.46 £0. 04
Model 1.30 £0. 10 * * * 1.58 £0.12" " * 6.74+0.35* " * 0.93 £0.08 * * *
Experimental — L 0.87 0. 11" 1.85 +0. 17" 5.84 £, 53" 0.82 +0. 09"
Experimental - H 0.71 0. 05 2.38 0. 31" 4.61 £0. 46" 0. 65 +0. 05"
Inhibitor NC 0.73 +0. 06 2.42 +0.25 4.70 +0.38 0.63 0. 06
miR —125a inhibitor 0.91 +0. 07424 1.77 0. 20424 5.91 £0. 34444 0.74 £0. 0622

Dose and n refer to Table 1. LDL: Low density lipoprotein; HDL: High density lipoprotein; TC: Total cholesterol; TG ; Triglyceride ; Compared with control
group, * * * P <0. 001 ; Compared with model group,*P <0.05,%P <0.01,**# P <0. 001 ; Compared with inhibitor NC group,®2P <0.01,2*2P <0.001;

3
i PR

Bl 1 AR (HE) 3 S50 A8 T T2 2005 B 24 00 A% (Scale bar =100 wm, x200)
Figure 1  Histopathological changes of liver detected by hematoxylin eosin( HE) test(Scale bar =100 pm, x200).
A ; Control group,B:Model group,C: Experimental — L. group, D ; Experimental — H group, E ; inhibitor NC group, F :miR — 125a inhibitor group.
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R SREBP - 1¢ SCD — 1 il FAS 23k /KP4

FOX HRZH 24 2 25 T (2 P < 0. 001 ) 5 fIG i 711 it 52 56 A B c b 5 .

41 SREBP —1¢,SCD ~ 1 \FAS X} 235 7K - AH LAY p-PBK m 110 kDa

4134 5 EFEAIR (P <0.05, P <0.001) 5 L inhibitor o M-

NC 2, miR - 125a inhibitor 2§ SREBP - 1¢,SCD -1, p-ATK -- ‘ 60 kDa
FAS *HX#%‘%ﬁ]kq:i/gﬁ%ﬂﬁ(P<001 9P<O‘ 001) ’ AKT - - - - - - 60 kDa

W4, .
5 /NEERSIE IS miR - 125a 307 BE BN B BT PIBK/ cwron
AKT 5 Si@ %

BRI p - PI3K FI p — AKT k7K A1 HE Xt IR
ALEY TR (F) P <0.001) (1L o it S 4 4 p - PBBK, liver tissue detected by Western blot
p- AKTE IJI_[ ;FH X‘T %%ﬁ 7J<EF‘ *H kb )Fﬁ il gﬂ. ji‘j T % ﬂ % A ;Control group ;B:Model group; C: Experimental — L. group ; D ; Experimental —
(P<0.01, P<0.001 ); #H [t inhibitor NC 4, H group; E ; inhibitor NC group; F;miR — 125a inhibitor group.

B2 HE SRR/ BT 2 20 % A

Figure 2 The expression of related pathway proteins in mouse

R4 6 4/NERUITIELL LU BN S EE R R KR 1 LA (% £ 5)

Table 4 Comparison of expression levels of genes related to lipid metabolism in liver tissues of mice in six groups (x +s)

mRNA/Gene Protein
Group

SREBP - 1¢ SCD -1 FAS SREBP - 1¢ SCD -1 FAS
Control 1.00 £0. 16 1.00 +0. 08 1.00 0. 10 0.34 +0.04 0.22 0. 04 0.37 0. 06
Model 2.34£0.34**" 1.82+0.22"** 1.90x0.14*** 0.88+0.08*** 0.73+0.08*** 1.08+0.09"**
Experimental — L 1.69 £0. 14" 1.61 0. 17* 1.71 x0. 11* 0.58 £0.06™*  0.54 £0.06"*  0.72 £0. 08"
Experimental — H 1.55+0. 14" 1.30+0.09%*  1.40+0.22"*  0.42£0.03"  0.39+0.03**  0.58 0. 06"
inhibitor NC 1.52 £0.13 1.40 0. 16 1.41 £0. 16 0.40 £0. 04 0.40 0. 04 0.54 +0.05
miR —125a inhibitor 1.75 £0. 2044 1.59 £0. 1344 1. 67 0. 1444 0.61 £0.06%44  0.50 £0. 06224 0.81 £0. 06224

Dose and n refer to Table 1. SREBP — 1 ¢ Sterol regulatory element — binding protein 1¢;SCD - 1 ;Stearoyl — coa dehydrogenase — 1 ;FAS; Fatty acid synthetase;
Compared with control group, * * * P < 0. 001 ; Compared with model group,* P < 0.05,** P < 0.001; Compared with inhibitor NC group,** P < 0.01,
A48 P <0. 001

RS 6 H/NRATHELLZL PIBK/AKT 5538 B 8 R KK 19 LA (2 £ 5)

Table 5 Comparison of the expression levels of PI3K/AKT signaling pathway proteins in liver tissues of mice in six groups (x +s)

Group p - PI3K PI3K p — AKT AKT

Control 0.78 +0. 09 1.01 0. 13 0.84 +0.12 0.93 +0.12
Model 0.42£0.05*** 1.02 +0. 10 0.30£0.05* " * 0.96 +0. 08
Experimental — L 0.51 £0.07% 1.00 0. 11 0.43 £0. 02%# 0.97 0. 14
Experimental — H 0. 69 0. 06" 0.99 +0. 06 0. 64 £0. 08*#* 0.94 £0. 11
inhibitor NC 0.70 0. 03 0.96 +0. 11 0.65 0. 08 0.95 +0. 07
miR —125a inhibitor 0.51 £0. 06444 1.06 0. 13 0.49 £0. 07444 0.98 £0. 11

Dose and n refer to Table 1. p — PI3K; Phosphorylated phosphatidylyl alcohol 3 - kinase,p — AKT: Phosphorylated protein kinase B; Compared with control
group, * * * P <0. 001 ; Compared with model group,* P <0.01,*#P <0. 001 ; Compared with inhibitor NC group,***P <0. 001 ;

N AR, Vot e & AT, e RO B8R

f it XS /NEE AT FERIA , /N B AT BE S 1 A ] 19 53

AN , L 035 7 ML e 51 RS A9 L 5 B &R
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