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[(FWE] BE: OFRAOCH ST Ape™ " B /N BUIL T 71 40 M8 A 5 -6 (TL-6) 5 & I JHE A JIL b LIPS 25 46 & F B 1
(Atrogin-1) , JLA 5 5 P #1488 19 -1 (MuRF-1) , 2R R /K i B R 2E 1 -2 (UCP-2) , B I 2 11 -3 (UCP-3) FRIA RS MR, BRI H o
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2 R A TR S 28 T BRI 5 ( ELISA) AT Ape™ ™ 33 B /1N BRUIML 3 7P TL-6 35 3 5 2K 11 60 9% B 328 25 (Weestern blot) | 52 i 26 % 52
5 i 55 R (Real-time PCR) &30/ BUHEZ LT Atrogin-1, MuRF-1,UCP-2,UCP-3 & 1 & mRNA 3£ik, &R SIEW4IL
B AR /N BRUHE B WUTT & 2F 2 6 42 ) 080/ (P < 0. 05) , I ¥ TL-6 7 i B35 5 i, /N BUBE I L Atrogin-1, MuRF-1, UCP-2,
UCP-3 mRNA Je 2 (A8 BT (P <0.05) ; SRR LA, 45 25 4 /s BRUME I LIS St JHE M JUU 7 24 A2 0 35 188 o, it 33 v TL-6
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3 mRNA RIkHAK,

[T Ape™ "5 VLR WAL (TS, MEKEN

[hE4%ES] R2-0;R22;R285.5;R289 [ XXHiFRIZEE] A [XEHS] 1005-9903(2019)21-0019-06

[doi] 10.13422/j. cnki. syfjx. 20192102

[P H iR ]  http://kns. cnki. net/kems/detail/11.3495. R.20190718. 1143. 003. html

[ M4 HARRE ] 2019-07-18  16:39

Mechanism of Baoyuan Jiedu Decoction in Alleviating
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Muscle Atrophy in Apc Cachexia Mice
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[ Abstract ] Objective; To study the effect of Baoyuan Jiedu decoction on serum interleukin-6 (1L-6)
content, expression of muscle atrophy F-box 1 ( Atrogin-1) , muscle ring finger-1 ( MuRF-1) , uncoupling proteins-
2 (UCP-2), uncoupling proteins-3 (UCP-3) in Apc™™ " mice, in order to explore the mechanism in improving
muscle atrophy in cancer cachexia model. Method: The 14-week-old Apc™™ " cachexia mice model was randomly
divided into model group, Baoyuan Jiedu decoction group (23 g-kg ') and megestrol group (0.024 g-kg ').
C57BL/6] mice were normal group, with 10 mice in each group, and given continuous intragastric administration
for 12 weeks. The quality of gastrocnemius muscle and the transverse diameter of muscle fibers were measured. The

min/ +

content of IL-6 in serum of Apc cachexia mice was detected by enzyme-linked immunosorbent assay ( ELISA).
The expressions of Atrogin-1, MuRF-1, UCP-2, UCP-3 mRNA and protein in gastrocnemius muscle were detected

by Western blot and quantitative real-time fluorescence polymerase chain reaction ( Real-time PCR). Result.
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Compared with the normal group, the weight of gastrocnemius muscle and the transverse diameter of fibers in the
model group decreased significantly ( P <0.05), while the concentration of IL-6 in serum and the expressions of
Atrogin-1, MuRF-1, UCP-2 and UCP-3 in gastrocnemius muscle of mice increased significantly (P < 0.05).
Compared with the model group, the weight of gastrocnemius muscle, the expression of UCP-3 and protein in the
treated group increased significantly (P <0.05). The transverse diameter of muscle fibers increased significantly,
whereas the concentration of IL-6 in serum and the expressions of Atrogin-1, MuRF-1, UCP-2 and UCP-3 in
gastrocnemius muscle of mice decreased significantly (P <0.05). Conclusion; Reduction of the concentration of

IL-6 in serum and the down-regulation of the expressions of Atrogin-1, MuRF-1, UCP-2 and UCP-3 genes may be

the possible mechanism of Baoyuan Jiedu decoction in alleviating muscle atrophy in Ape™*

min/ +

[ Key words ] Apc

S8 VS0 R ((CC) 238 3 B AR R WS 97 3045
T e B E AT P R LR 4 L Y R R
9 25 3 T e TS S O, S R R AR T
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D7 T TS, ABTE SR B Ape™ I 95 J5 46 751
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30 H, B Kogst 4% 8 SR [ 9 CS7BL/6] /B 10
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L2 259 Kilkn R EEmm AS R (Y
1903002)9 g, Bt ki (Hit*5 180701) 9 g, ¥ (€ (it 5
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cachexia mice model.

; cancer cachexia; muscular atrophy; Baoyuan Jiedu decoction; uncoupling protein

£ 1805003) 12 g, H & A (Ht2 1811001)9 ¢ 41 %, |-
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2 K2R R 5 28 2 O I T R Y M 2 I 5 (VY
U8 KPR A A BRA 7], it 05181202) 5444k
BT B R, 6 5 K [ B E 2 Ik, IR
L h a8 . A1 2 IRIRIUIR , Wi J5 & T
4 CURFER M AR 2 e ik (AR A B Rt
BAMRAF S 18017) , HHET Ju ok (1 24 48 A 1k
2R BR 2 A 4tk 20181201 ) 5 1 4 ffd 4y 25 -6 (IL-
6 ) it EBK B 2 W BAE I 5 ( ELISA) it 70) & (b i B
AWRHE AT RS | L it 45 20180701A) ; LA ZE 4 & F
[ (Atrogin-1) |, LA RE 5 P B8 8 11 1 (MuRF-1)
SRR A I 1 2(UCP-2) |, i BBk & 1 3(UCP-3)
Yok (32 E Abcam 723 H], 4L 5 4 51 GR283254-2,
180576-1,ah97931,ab193470) .
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A)) ; RaytoRT-6100 7Y i #7 1% ( 3¢ B & # A Al ) ;
ABI7500 %Y 5 B 2¢ )t o & B A B 5% =X I 0 (Real-
time PCR) ¥ ( 3¢ [# € Bk € /A F] ) ; Power PacH 7Y i
VKA, Bio-Rad V3 Western Workflow B ¢ I8 50 4% 43 #r
ARG (EREMASAH)
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A3 AF 92, R 1R L R T T A 4N 2 i
23 g'kg_l'd_l; o 2 B o 45 2 F =
0.024 g-kg™'-d ™" BERIA | IE W H A TS ARBUG L
PREROKE S 4525 1 W/ d  E2EH 12 .

2.2 ELISA fg Wi iE IL-6 & & AT MW
12 J& R, /0N BB IR BR AL , 435 ML 335, PR A7 45 o #%
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ELISA 320500 & Ud B A5 484 , A 000 1 95 vh 1L-6 35 4,
2.3 JpARZE-H (HE) g 00022 JHE i WLZH 20 B
AR R A R AR € 3 e/ BRUHER L, [R) —
FEARTRBT A 3 e, JOF X (B S R A 1Y dc 28 ot
i, 4% Z R EEE E, A WA, MY HE B¢
0,400 G T, B BEHLIE € 5 D HEF, 5
HYBEALIEE 5 A OB & 1 UL 4 B 0, 1 Image
J A0 A AT ) e R B AR () |, SR (AR SR
WUEF Rt A2

2.4 Real-time PCR #§ ] Atrogin-1, MuRF-1,

#1 PCREI¥EF
Table 1 Primer sequences of PCR

UCP-2,UCP-3 mRNA %3k #2 BUHE % WL & RNA
Fig 300 2t 533 R0 G U0 I AR R AT R A RN AR B
20 wL, Real-time PCR Jx if 20 uL & WK R, X
7 2 K 95 °C FiAS P 2 min, 94 °C A5 £ 20 5,60 C
Bk 205,72 CHEAF 30 s, REZOE 17 s, Seifb 47
40 NMEH . BEAIR AR EE 4 PCR RN, A
3. KM B-Nsh & H (B-actin) fE N NS, S
AL B 5L R A T OIE B 4L A kR DL 2 Mt
HARt . Sl AR RS AR A R A A S
B PSR 1,

FFHI(5'-3") K
514 - - P
i T p
Atrogin-1 TGGATACTGTACTTTGGGGGA CAGGGATGTGAGCTGTGACTT 127
MuRF-1 TCTAGCCTGATTCCTGATGG AGATGTCGTTGGCACACTTC 142
ucp-2 GATGAGCTTTGCCTCCGTC ACCTGTGGTGCTACCTGCC 115
UCP-3 GCCCAACATCACAAGAAAT CTCCAAAGGCAGAGACAAA 131
B-actin GGCACCACACCTTCTAC CTGGGTCATCTTTTCAC 107

2.5 EH P E i (Western blot) £ il Atrogin-
1,MuRF-1,UCP-2,UCP-3 i )ik 2B &
HAEE A, BCA Il &k dh 47 A e &, Bk,
SDS-PAGE HLJk fE L B A AR I, 5%
B AR 4 Wi I 2 h, 5 101 000 H R ) — 4t
Atrogin-1, MuRF-1, UCP2, UCP-3,4 C I & i % .
28 TBST YRI5 , A 121 000 Fi B — 40, i T
BEE 1 ho SR UVP 3 B ACES BEAT 994, I 5 A3 ik
kT 1Y KR AR

2.6 ZEifeEdrik SR SPSS 25.0 gRit g, i
BERHA x x5 3RR 4 2 1A B850 L AR B0 IR 3R O 22
)M, P <0.05 AERAGITEE L.

3 &R

3.1 b Ape™ " N BUME B UL 2H 200 BIE 25 o7 14 5
M 5 0E R 4 b, LAY 2L /N BROME i WL 1 | LT 4
A RS A2 B BN (P <0.05) s SBR[ i, PR ot
fife 75 v 21 /N BROME B L3 & | LT 4 41 B A A% B e 14
K (P<0.05), WE1,%2,

3.2 % Ape™ T NI P IL-6 FREN 5
1EH 4H He B AR 2 /N BRI 3 TL-6 5 i B B T
(P<0.05); SHIRIY LI, RO A b2
i 26 /)N B 3 TL-6 & i B BRI (P <0.05) . W,
* 3

AERH B BRI C R T B A D. M 24 (& 2 [/)

Bl RETBHFFHW Apc™™ NEHEMNAARERSENZN
(HE, x400)

Fig.1 Effect of Baoyuan Jiedu decoction on pathomorphology in

gastrocnemius of Apc™™ * mice( HE, x400)

3.3 % Ape™ /N EUHEI WLZH 21 Atrogin-1, MuRF-
1,UCP2,UCP-3 mRNA £ikmEm SiEw 41
A BRI 4] Atrogin-1, MuRF-1, UCP-2, UCP-3 mRNA
FIEW T (P <0.05) s 5HEAYA AL, O IC i 75
WA W 22 R 4 Atrogin-1, MuRF-1, UCP-2, UCP-3
mRNA LAY AR (P <0.05), W& 4,
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£2 RITHBEI G Ape™™  NREFNRER T EEZHZNE
(x£s,n=10)

Table 2 Effect of Baoyuan Jiedu decoction on quality and
transverse diameter in gastrocnemius of Apc™™ * mice (X * s,
n=10)

a4 Ma/ekg T MEBMURRE/g A AEBAE/ pm
1w - 0.19 +0. 06 361.52 £21.31
H - 0.14 +0.04"  143.43 +9. 16"
RITI# T 23 0.17 +0.05%  244.81 =18.24"
FY i 272 0.024 0.16 +0.03%  231.65 =13.78"

FE:HIERAHEYP<0.05,7P<0.01; 5H A4 P <
0.05,YP<0.01(£3~5[),

£3 RITWBEFM Apc™ T NRMEH IL6 SEMBI (5 £,
n=10)
Table 3 Effect of Baoyuan Jiedu decoction on content of IL-6 in

min/ +

serum of Apc mice(x xs,n=10)

4151 /g kg ™! IL-6/ng-L"!
E - 52.60 +8.80
A - 133.64 +12.82"
PRICE 23 81.39 £7.30%
FH by 272 ] 0.024 97.85 £12.61%

3.4 xF Ape™ /N BUHEA WLZH 41 Atrogin-1, MuRF-
1,UCP-2,UCP-3 I RILMW M 5IEH 4 L,
REHY 2 Atrogin-1, MuRF-1, UCP-2, UCP-3 & [1 % ik
Wl (P <0.05) ; 5BAILA i, IR OT i 15 1
ZH Wl Z2 R 40 Atrogin-1, MuRF-1,UCP-2, UCP-3 &
HRIAP B (P <0.05), WK 2,55,
4 itig

MR R T E R 7 i, RO R
HAS R M7 B S S H B 4,
B KA A, £ TH B A2 R g A B IR
—HBZHA, 58K AS ML, B, 48
AEH M AAEE 5 2 VA AP I3 I 5 T 5T Fr 98 R 2, 0 A
fife 75 o A7 i BH g5 0 3 B LLTE LA 7 1 25 40
B SCBHBURN , 28 T e B, 1 X 98 P 0 T AR 1 A S
(5 PR ML BEAIE 38 36, A A P R IR e va )

Apc™ * /NEUEE 9 JE I g R 9 T B, Bt I R R
BOE AR RBURWE K, 15 8 LUJS B Do A= K
24 JEI B p T R R R B A R B R SR 0 L R AR S
BEBUNRBOE ' . Ape™ " AT () JIL A 25 4 ok A
ATULH Z R0 5 5, 28 M4 i R+ TL-6 45 2 3 5L
oA R T IL-6 K F T AT L

x4 (RTESFHI Apc™™ *NRHERFALA LR Atrogin-1, MuRF-1,UCP-2,UCP-3 mRNA RikMEM (2 +s,n=3)
Table 4 Effect of Baoyuan Jiedu decoction on expression of Atrogin-1, MuRF-1,UCP-2,UCP-3 mRNA in gastrocnemius of Apc™" * mice(x +s,

n=3)

25 5 FlHE /g kg ™! Atrogin-1 MuRF-1 ucp-2 ucp-3
IE% - 1.07 £0. 41 1.03 £0.29 0.99 £0. 17 0.98 +0.24
FEAY - 10. 86 £0.98" 5.60 +0.51" 4.31 £0.45" 5.56 +0.39"
RICIREE 23 3.13 +0. 48" 2.31 +0.39% 2.71 £0.59% 2.09 +0.17%
FH b, 22 i 0.024 4.83 +0.82% 3.47 £0.49% 3.43 0. 44 3.11 20.45%

Atrogin-1

B2 /NRHEBFALS Atrogin-1, MuRF-1,UCP-2,UCP-3 & 5 Rk Bk
Fig. 2 Electrophoresis of Atrogin-1, MuRF-1, UCP-2, UCP-3

protein expression in gastrocnemius of mice

« 22 .

12 R - B R G058 U R R [ B 3
MBI E A Rk, B ERREAET, MRS
Ape™™ " figy il /N BRUMHRE K A ) G R 26, SR R AR /N
R UL A U ARG 19 B D

12 F - IR R 40 2 B 8% WUR 1K i i 22
Y S, L S R A S TR B LI AR I R R R
TEMO T ATP 132 - A B2 (UPP) h /hiz
FE M B3 17 RS A T R sk L
JF3E o 8 ) 26 25 [ R i UL PR 2R T K i
I B3 32 Z A4 HE Atrogin-1 Hl MuRF-1 2 & i 8 1
W R AR L A B ARIC Y . MR
%W, Atrogin-1 il MuRF-1 7£ & 7k 3% 055 i B % &%
Sh YA A v SRR B L AR R T LR 1 R, 3
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£S5 EITMEGI Apc™™ *NREEBF LA S Atrogin-1, MuRF-1,UCP-2,UCP3 EARIZEWHEM (x +s,n=3)
Table 5 Effect of Baoyuan Jiedu decoction on expression of Atrogin-1, MuRF-1, UCP-2, UCP-3 protein in gastrocnemius of Apc™™ * mice
(x£s,n=3)

215 Flt/g kg ! Atrogin-1/B-actin MuRF-1/B-actin UCP-2/B-actin UCP-3/B-actin

EH - 0.39 +£0.08 0.49 £0.08 0.37 £0.07 0.20 £0.02

LY - 111 £0.17" 1.19 £0. 06" 1.20 0. 13" 0.78 +0.06"

TRIT i 25 1% 23 0.52 0. 05" 0.73 £0. 08" 0.56 =0. 05> 0.35 0. 04"

FH 1 272 0.024 0.64 +0. 06> 0.84 0. 12% 0.59 £0.03% 0.49 +0.02%
Hnm%gﬁmz%ﬁz[zus]o TEA 5T T AR IR 5 1 [ 2] ZHANG G, LIU Z, DING H, et al. Tumor induces

T Apcmi"H /N BRHE B WL Atrogin-1 A1 MuRF-1
mRNA FIEE (19 35, o 10 ) UPP /b 45 LR
K e, ol B L2 40 45 3 el 3

T 8 G T 4 B R R S RDIR S T, T g
IL-6 2541 [H F-5 5 UPP (s >, UPP % S 3¢
T E3 2 RiEHE Atrogin-1 FlI MuRF-1 323k i) A 1
W TELRLAR B A AL 4G Atrogin-1 FlI MuRF-1 7£
P Z2 P iz 25 3% B2 I, AH DG T 9 & B AE 40 i 5 P9
NEE P AT ) 500 2o A B L A i A IR B 1 2,3
SERRIN T 0 16 2R (1 UCP-2, UCP-3 A R 11
Jo T B Gl 2R A H A% 8 7 A Y T T L AR
S BE 0T 1 T T A, BT R T 000 1 # Ak A R B L
JiTF F A2 SRR AL O AR O, 51 R RE R T AR
R B 25 8L, 02 Bk 7 9% TR R B R .
Collins %" 5% Sz 45 b I KRG i, R BB LA
f) UCP2 i1 UCP3 mRNA 7K B @1 es o 3 H UCP2
1 UCP3 7525 g i 5L 988 55 0 22 0 1k i o 28 3 v
FR KPR AR S P RO R IR T
Ape™™ " /NEUHERS WL UCP-2 AT UCP-3 mRNA i1 Z&
) 238 3 ok 41 o e A BE A L s T RE A TE R
SCHICS , T AR A T 6 LAY I o

g5 BT AR IC R T TS, Ape™ /N BUE
Jo WU 2 FHE o L 27 A B A B 35 189, a3 TL-6 %
i 0 E R, /D BUHERS LA Atrogin-1, MuRF-1, UCP-
2,UCP-3 mRNA J¢ 8 |1 3R 35 i & AL, $2 /R R oo i
BV IR TL-6 i 5 1932 R -8 R IR & 1R KK
LR fife {8 006 3% £, B Ape™™ T /N B R UL 2E 4
R TC BV P T e g DR L A 25 4 4 At
TR AE A S AR
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