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Effect of Yinfupian and Yangfupian on Brown Adipose Tissue of Yang Deficiency Mice

FAN Ruo-nan, ZHONG Ling-yun*, YU Wu-hua, TONG Heng-li, DENG Xiao-yan
(School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004,
China)

[ Abstract] Objective: To observe the expression of brown adipose tissue (BAT) , cells, proteins and
corresponding genes in Yang deficiency model mice induced by Rhei Radix et Rhizoma suspension, and to
explore the thermogenesis of processed products of Aconiti Lateralis Radix Praeparata with Jianchang faction
characteristics. Method: Twenty mice, half male and half female, were randomly selected as the normal female

and male groups. And the other 80 mice were administrated with Rhei Radix et Rhizoma suspension (the
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content of 0.25 g-mL"') to establish Yang deficiency model, after the model was established, they were
randomly divided into the model female and male groups, female and male groups of Shengfupian, female and
male groups of Yinfupian, female and male groups of Yangfupian, 10 mice in each group. Mice were
intragastric administrated with corresponding medical solution for two weeks (1.54 g-kg'+-d') according to
groups. Normal group and model group were given equal volume distilled water. After administration, BAT of
scapular region of mice was collected and the changes of BAT cells were observed by hematoxylin-eosin (HE)
staining. The expression of uncoupling protein 1 (UCP1) and its mRNA were detected by Western blot and real-
time fluorescence quantitative polymerase chain reaction (Real-time PCR). Result: Compared with the normal
group of the same sex, the proportion of BAT in the model group decreased significantly (P<0.01). Compared
with the model group of the same sex, the proportion of BAT in female mice from Shengfupian and Yinfupian
groups increased significantly (P<0.01), while there was no significant difference between each administration
group and model group in the male mice. Compared with normal mice of the same sex, there were many
scattered vacuoles in BAT cells of the model group, and fewer cells could be observed due to larger vacuoles.
Compared with the model group of the same sex, BAT cells in mice from the Shengfupian group showed fewer
vacuoles, smaller cells and tight arrangement, the density of BAT cells in mice from the Yangfupian group also
increased significantly, while the vacuoles in BAT cells of mice from the Yinfupian group decreased relatively
and the cells did not increase significantly. Compared with the same sex mice, the expression level of UCP1 in
the model group and the normal group was statistically significant (P<0. 05, P<0.01). In the female mice, the
expression level of UCP1 in Yangfupian group was significantly higher than that in the model group (P<0.05),
each administration group of male mice was significantly different from that of the model group of the same sex
(P<0.05), of which Yangfupian was the most significant. The relative expression of UCP1 mRNA in the model
group was significantly lower than that in the normal group of the same sex (P<0.05, P<0.01). In the female
mice, compared with the model group, the relative expression levels of UCP1 mRNA in Yangfupian group,
Shengfupian group and Yinfupian group increased significantly (P<0. 05, P<0.01), compared with Yangfupian
group, the relative expression levels of UCP1 mRNA in Shengfupian and Yinfupian were also significantly
different (P<0. 05). In the male mice, compared with the model group, the relative expression of UCP1 mRNA
in Yangfupian group was significantly increased (P<0.01) , but there was no significant difference in
Shengfupian group and Yinfupian group, in addition, compared with Yangfupian group, the relative expression
of UCP1 mRNA in Shengfupian group and Yinfupian group had significant difference (P<0.05). Conclusion:
Shengfupian, Yinfupian and Yangfupian all have obvious improvement on Yang deficiency syndrome induced by
Rhei Radix et Rhizoma suspension. The mechanism may be to promote the expression of UCP1 protein and its
mRNA and enhance the activity of BAT. And the effect of Yangfupian is the best.

[Key words] Yinfupian; Yangfupian; brown adipose tissue (BAT) ; uncoupling protein 1 (UCP1) ;
Yang deficiency syndrome; Western blot; polymerase chain reaction (PCR) ; Aconiti Lateralis Radix
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WD-9413A RIEE K BUAZ 73 B AX F1 DY CP-31F B Bt ig
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g, W | VLT BE 2 KAz dh W) SL g by, AR IE S
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0.1 g-mL", Ji A VKA ¥ 5 45 o

2.1.2 B A BUER B 256 B R e, R
7 d R D OO B B W o AR T
e LA O R B o AKYEE N TR R K B
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2.3.3 fE/NEBAT P UCPIEE AR RIE RH
T 1 e 5 B 5 (Western blot) # ] UCPT, ¥ i A
Ve S Mgk WP AL ZURE S FE 4 IO, 0 A R (R R
13 000 r-min",4 °C, &.0>2F42 81 mm, F[d )10 min;
W B E i RE S 30 we, B T B B R AN
(SDS) - REZE i (4x),97 °CHIH 6 min 28 1, %5 IR
&M )R B L, O 17 SDS- BN M BE i BE R R Tk
(PAGE) /¥t ¥ HIKJG & A% % PVDF i I,
P W FE R T B 0.5 h in A —$T (&
W FE , BT GAPDH HU K B 1 5 4%, $1 UCP1 Hit 4K
FiFE5 000 F5) , EHEME 1 h, W F 5 FH Ve &% oh il
(TBST) Ve 3 W o AR BES 000 f5 19 41, E i
WHE 1L h B E S TBSTEVE3 K. KRB AN
ECL &G4 7E PVDF B |, % M7 E 1| min J5 47
K il , i F Quantity One v4. 6. 6 B A5 % H ¥E 47
43T, IE #2405 GAPDH AU WG AT M 1.
2.3.4 /NEUBATHUCPI BN £ A my&m R
S 2¢ 5 B PCRYE KGN , 4 ] 92 [ [ 57 A 4 AR
{5 B w0 (NCBI) Primer % i1 4 2 %&£ Kl GAPDH #I
UCPL A 519, At 5t & SR AE W AR A BRA
A4 . GAPDH(NM 001289726. 1) 3| ¥ J¥ 51| 1%
P& M IF 1] 5'-AATGGTGAAGGTCGGTGTGAAC-

F1 BMFIEH &R PEE/NR AR R (r+s)

3', ]2 I 5'-AGGTCAATGAAGGGGTCGTTG-3';
UCP1(NM_009463. 3) [ 51 4 I3 51 % & M 1F [] 57 -
TCTTCAGGGCTGAGTCCTTT-3', k& I 5'-
GGCTGAGAAGATCTTGACCC-3"; = H 51 ¥ K J&
3o 114,118 bp, L4 RQ1 RNase-free DNase 4b
FRAY S RNA MR, 4% S 5% sk iR & 17 cDNA 1Y
B, WA B A i 4 R S I O i PCRIR A
UL AT ERAE B R P HUE RNA 2 pL
JH T cDNA & i, 52 W 45 A 4 30 °C i 4L 10 min,
42 °CH# 4L 60 min, 99 °C##4L 5 min, 4 °CH#E4L 5 min.
SR 5 i 4T PCR N, ] I 4% 14 2 95 °C Fill 2% Pk
3 min; 94 °C 25 P£ 30 s, 60 °CiE & 30 s, 72 °C %E fii
30 s, AT 35 RAEER ;72 °CHE {1 10 min, & A
X B, 20 R OR AR BB AR A R
ACEC ppyumn=Comzue s AACEAC ymp=AC ympen o
2.3.5 SEitsrHr RJH SPSS 19. 0 # i 47 4b H,
BRI UL x+s R/oR @07 2550 e BRI &R
J7 22531, LA P<0. 05 £iR 2R A Gt L

3 &R

3.1 XF/NEUBAT ELE 52 m 5 (R 511 5 4 A0
L, B RV ZH B BAT Lb 8 5 35 B IR (P<0. 01) 5 MEHE /)N
B HP A BRE R L R B B R A RS AR 2 BAT L 3
M (P<0.01), 4= B F- 4L A B BF - 419 BAT HL i 5
BH BRF F 20 bb 5 A b 38 P 22 5 (P<<0. 05) , Tl A 14 /N
A A 254 5B ARl M e )G B3 M,
W1,

Table 1 Effect of processed products of Aconiti Lateralis Radix Praeparata on heat properties of Yang deficiency mice(x+s)

215 it /g-kg! BAT [ (n=6) /% UCPI £k (n=3) UCPI mRNA A Xf £ ik 4 (n=3)
1E W M - 0.61+0.10 1+0 1.12+0.54
TE 5 MEPE - 0.54+0.10 140 1.29+1.10
A B - 0.41+0.072 0.68+0.11" 0.04+0.01%
F5E Y P - 0.40+0.052 0.61+0.132 0.05+0.01"
A B 1.54 0.42+0.04 1.02+0.10¥ 0.17+0.079
He B 1.54 0.51+0.08+> 0.80+0.20 0.160.06%
FF B At 1.54 0.43+0.11 1.05+0.27¥ 0.19+0.09%
F BT 1.54 0.5140.03+9 0.79+0.02 0.15+0.03%5
F B8 e 1.54 0.47+0.06 1.07+0.15¥ 0.38+0.12%
IFL 6 1.54 0.42+0.05 0.95+0.07% 0.26:£0.02%

5 I R R DV P<0.05,2 P<0.01 5 5 [l P B U4 LL %5 Y P<0.05,4 P<0.01, 5 a4 51 BHBRE A 41 He 458 3 P<0.05 .

3.2 X BAT4H0JE S ABCE s 7856 B il
BN WEE K P, 5 TR B OE R AL/ B R g, AR R 4
/INEUBAT B 40 A V7 22 88006 43 A 1 25 30, i T 25 30

£y N U - WSS 2 R S i R B i i e

2H LA, AR B R 4H /N BUBAT 40 i 1T U0 41 i 2 960 sk

Do B A /N I ELHE B K %% PH R A 4 H BAT 41 Jifg
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BE1 &A/NMNRHE BAT AR ESME(HE, x400)

Fig. 1 Observation on BAT cell morphology of mice in each group(HE, x400)
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Fig. 2 SDS-PAGE of UCP1 protein expression of mice in each
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group
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PR 0 /N B2 ) L g, A R 4 8 OE 41 ) UCPI
mRNA A%} % ik & & & F % (P<0.05,P<0.01), %
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B

A5 25 R R, BH R UE 9 /0 B2 B RE AR



9526 B 14 1
202047 H

H [E 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FEER

Vol. 26,No. 14
Jul. ,2020

U ZE L L A Y AL A R R U LS B b BRORHZ IR
MG o RERLZ /)N BRAS T0 M 3 J2 I, JL BAT [
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Fi 2HL B BRF R 2H 5 A TR 2 40 i R AR A o
Jins %k T UCPY R 1 R 3K 7, ME 1 /D BRUrb BR B 20
AR A e I T S At LA B A
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Ay BT, Uk BH A B R BB R R BE B R X K B T B
9 BH K UE 35 4 B o3 AR R, LD AT e AR
UCP1 2 H & H mRNA ik, 858 BAT 36 P A 56 ; I
L PH B R 2R B o

JIN BT 18 I A 2 B BRE R X B R IE 1) ek
RO AR R 2 BB R AR B RO A 2O
Ko X—45R 55 FHEA K —30, % & HED X nT
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