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B OE: B PR SLRA KRR 12 AR REF G BRI ERBFH TG,
132 R B SD K AREALS A 440 & & *F B (Control ) 48 B 8.3Z 3h (Exercise) 41 A
AEFH+HF SR A (ExetLL-1) A Ao A AE 5 + #H 4k B2 B (Bxe+LL-2) 4,
Control 272 SE % 44T B A4 7% 12 Bl , Exercise 41 \Exe+LL-1 #84» Exe+LL-2 4L /2 £
SN T HAT 12 B30 & B 3, 3B B3R JE A 60%~T70%V0,,, ,60 min/X ,5 K/, 121LiE3)E,
Exe+LL-14047 Exe+t LL-2 205 A1 4 FH LR 128, TG, MK Z K K w7 |
it 71, A 5t 4 B SR L, AR 2 B E F 8 T B4 2 AL R WU AT e B 2 4 Ak 25 H
A R RERE S F B G A R UNLEF Y Ak AR @ AR 5 RR B E AR AT A BR 4 B (citrate
synthase, CS ) B & 14 ; Western Blot 42 & 4% 2K B Bmall B it B A B AR 38 30 00 80 & oAk y
#3#%% B -F 1o(peroxisome proliferator activated receptor y coactivator-1la, PGC-1a) %9 % & &
HH L, %R :1)5 Control 2848k, 12 & A 35 3 4% Exercise 28a1 7 3B 8] ILLF e &
. CS B  BMAL] % PGC-1o. % & &35 & . F 38 m(P<0.01)., 2)5 Exercise 148}, 4
408 1 B4k Exe+LL-1 40A] 7 38,8 18] (P<<0.01) \CS 8% 7% 1 (P<<0.05) .BMAL1(P<0.01) %
PGC-1a(P<0.05)% &1 &k % 2% F 4. 3)5 Exercise 240, #4E £ 182 4% Exe+LL-2 41
it 77 2,8 1] (P<<0.01) JWLEF 4R 8 A7 (P<<0.05) (CS B4 714 (P<<0.01) .BMALI1(P<<0.01) %
PGC-1a(P<0.01) &G £k F2F T M, 4) 12 8K AEZ G, KA BILLAAT SHN
B HEZEBN;FEAR ARG, BAKEAX DR —B A RAGE L HEL
B2 G WLF RS = FHFE, Ko EEARNFEINT 0, 4. FE LR TRALH
BMALI % & &k, 374 PGC-1a & G £ 34, BV A RiE 3 e B B ILE KK EF, FHIES)
B ) % B 3 R RRT RE B S R RE Shat 7y, MG 3t — F AR B B ILR 2

KEIF: FEOLR A RIE BRI LR A 44k ; Bmall A H

Abstract: Objectives: To investigate the effects of constant light exposure on skeletal muscle
mass and exercise endurance after 12 weeks of aerobic exercise in rats. Methods: Thirty-two
healthy male SD rats were randomly divided into four groups: Control group, Exercise group,
Exercise+12 : 12 h Light-Light cycle for one week (Exe+LL-1) group, and Exercise+12:
12 h Light-Light cycle for two weeks (Exe+LL-2) group. The Control group was reared natu-
rally for 12 weeks under normal conditions. Exercise group, Exe+LL-1 group and Exe+LL-2
group were subjected to running-table exercise for 12 weeks under normal conditions, with exer-
cise intensity 60%~70% VO 60 min/d, 5 d/w. Exe+LL-1 group and Exe+LL-2 group
were given constant light (12 12 h Light-Light) for 1 and 2 weeks after exercise, respectively.

2max?

After the intervention, the grip strength and endurance of rats in each group were tested, bilateral
gastrocnemius muscles were collected and separated, and the wet weight was weighed and re-
corded; the structural morphology of myofibrils and mitochondria was observed under transmis-
sion electron microscope; the cross-sectional area of myofibrils of skeletal muscle was detected
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by wheatgerm agglutinin staining; the enzyme activity of citrate synthase (CS) was detected by
microtitration assay; and the clock gene Bmall and peroxisome proliferator-activated receptor y
-coactivated factor la (PGC-la) protein expression. Results: 1) Compared with the Control
group, 12 weeks of aerobic exercise resulted in a significant increase in endurance running time,
muscle fiber cross-sectional area, CS enzyme activity, and BMAL1 and PGC-1a protein expres-
sion in the Exercise group of rats (P<<0.01). 2) Compared with the Exercise group, 1 week of
constant light resulted in a significant decrease in endurance running time (P<<0.01), CS en-
zyme activity (P<<0.05), BMAL1 (P<<0.01) and PGC-1a (P<<0.05) protein expression in the
Exe+LL-1 group. 3) Compared with the Exercise group, 2 weeks of constant light exposure re-
sulted in a significant decrease in endurance running time (P<<0.01), muscle fiber cross-section-
al area (P<<0.05), CS enzyme activity (P<<0.01), BMALI1 (P<<0.01) and PGC-1a (P<<0.01) pro-
tein expression in the Exe+LL-2 group. 4) After 12 weeks of aerobic exercise, the mitochon-
dria of rat skeletal muscle were regularly and uniformly distributed on both sides of the Z line;
after 1 week of constant light exposure, the mitochondria appeared to have different sizes and
uneven distribution; and after 2 weeks of constant light exposure, the arrangement of the myofi-
bers was seriously disorganized, and vacuoles appeared inside most of the mitochondria. Con-
clusions: Constant light exposure may reduce skeletal muscle mitochondrial content after aero-
bic exercise by decreasing BMALI protein expression, inhibiting PGC-1a protein expression,
and ultimately leading to impaired exercise endurance. Constant light stimulation may first im-
pair exercise endurance and then further reduce skeletal muscle mass.

Keywords: constant light, aerobic exercise; skeletal muscle; mitochondrial biogenesis;, Bmall
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BB (Hou et al., 2020) 7 35 it P9 UM £ W
B R GRS, 0 YRR M AR (R R A S AR . OB TR
9 By B T AR M SRR 3R B N ORIz R A
FVAEVE T ZE bR, NS 30 5% B8 T v5 Qe kg5, e i)
FER A TS YR EE o Rp SO0 B2 52 2 3 SO R A ) b
KA, NI GIURBERTHRZEEL . sl R, Fr st
J6 R T B A B N 4 i ThRe A B T e 2 g = AR
WA (i) 55,2023 RZA 55,2015, [R] I 19 23 52
BE LA T R , 2021 ; Fonken et al., 2014) LA i & & 38
Bt /7 (Lucassen et al.,2016) .

NARIIIZ B B8 77 52 BT (R 715 (Lok et al.,2020)
H ARV Z B3 10 F E R, Kok 2 R Re 2 2 B
TR, R R R ) (R 55, 2022) 0 2R KA
AR E RN T, 25 ATP RO A= 4,
N E AT B ThRESR AL AR B . B FE R B, 1O AR Bl JE )
Bmall 7] §8 2 5 4 45 B B WL AR 22 W 2 Bmall 4= %
i 5 BB B UL PGC-100 3234 B2 3 R, I 117 2Rk Ak 14
PR Rk /D | KL A T AS TR LT 4 25 0 52 10 W 4 7
T 4T % (Andrews et al., 2010) . PR, 2800 44 1) R 32
TURT B RSO0 IS SO BEILTD R T B B S 1

A HIE B AL Bk B B LR AR L& R AR
LI & 348 5858 Bh i ) B 0@ 48 G 75 25,2018 5 K15
i, 2021) , {H M ANE A A S 35S 0 IR & X2
B e RN R B RS . AT IE KR
BEAT 12 A I8 3 T 10, IF 75 A 08 30 a5 i n 5 2 1
SR, 5% DR R UL b A 225 1) Ty B DA B Bl e )%
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1 #HREFE*
1.1 SR BEH,M

ik F 8 JHl % SPF 2% f@ R A ¥ SD KB 32 A, R E
(37427£14.23) g, AL 4B R LR M HEARG R A
ARV T IE SR 5 - SCXK (51)2021-00111. T K RdE
N PEMESE 3 JE G, BEHLS A 4 41 (n=8) , B %5 (A %6} JiE (Control)
H A H 12 3 (Exercise ) . A Az sh +Frg i 1 B4
(Exe+LL-141) 145 iz 3h + K 8: %6 8 2 A (Exe+LL-2)
2H. Control 4 7E 1EH 454 T B #A 1A 7% 12 Ji , Exercise 41
Exe+LL-1 411 Exe+LL-2 40 7F 1IE# 4 Nt 47 12 A A
iz5h. 1285, Control 41 Exercise ZHHUA1 , Exe-+LL-1 4
M Exe+LL-2 A 17 1Lig 3 I 45 THrE (AT 12112 h o
R 8D, S B BE 9 300 lux. Exe+LL-1ZHEFSEEIE 14
JEBUM , Exe+LL-2 HHFEE 6 IR 2 JA J5 HUOM o B KRR 43
FERA IR, SRR R OK .
12 BEHFE

Exercise 2l « Exe +LL~1 21 f Exe+LL-2 41t 17 4 1
12 J& 4 4 B 538 30, 58 5 N 60%~T70%V 0,,,,.. » 60 min/K ,
SR/
1.3 MR %
1.3.1 B

KRN BT 52 43 (ZS-ZL 5 A% S 3t 1)) Wk K B
PUREAR Ty, ¥ RKRE TG L, R w et s,
KPA 3 ) G 4 Bh R B R A DY 5E 4 A T, A SR
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JIBCE L, B R ORI E 5 K BUF M .
1.3.2 it A

i 43I0 AR 7E T P Ak B 48 h kAT . BRI 7 &
# 5 J5 (10 m/min, 2~3 min) LA 30 m/min % £ i & 7 4,
0 3% KRR Bl I IR) o g v 2 W A A A - AN BB AE 30 m/min
B R kSR s, HoA R 10 s L B REIZE) .

1.4 BMAMHARE

4HRRBERR TG 25224 he KA 25% S
G R BRI AT BRI, B 3 B Bk BRI s S 43 8 A A 7
JRE S UL 5 25 160 JHE B UL b ) A0 P LA 45 22 AR 2R 41, Pk iR o
k. TAMBEZULYIF 3 mmX 1 mmX 1 mm L4 2,
OCT @ J5 , M 5% N A, B )5 e A7 = -80 "CUk4H , H
TG B AT I o HUAS U JHE 1 WL 60 mg , BY HAE 5 A FH 4 24
LR AR BRI £ (G4 = K, C3606) 315 B Lk Rk, A
TG CS By tE . T ZAMEEZNYI T 2 mm X 3 mm X3 mm
RNV GBI TRA J5 1) 4% 2 5 H R vh [ 52, T 3% 5
MR . T AN R AR L 2L, 2 RN A
i, B 5 B A7 2 -80 “C VKA , Fl T Western Blot £l »

1.5 BRIEHwE

3 8 G 1) e UL AL 230, P 1 % 1ok A PR T 1 3 0K
K 10 min; 1% #REE T4 “C R & 2 hs REEKIRIRIELES K,
AEUR 10 min; B 5 PR L 7K 5 50% (10 min)—70% (10 min)—
90% (10 min)—100% (15 min)—100% (15 min) ; 3 & # fig
03 R D) . FEIE T g R AR % AL UL AR 4L A
T B KA T 25 RN 454, 045 Z 2R R 51 L 2o Ak K L kL
AT DA B 2R A i FR RS
1.6 kAP H A= WGA £ &

TRA VKO HL, P 220 C o Kok 44U 52
V)L L W B AR T) A I B . S 50 um A
W, G A S pm 409, VIR 8 pm J5 1 240 23] A 9F 8] 52 £ B
Jiu k3% i b AR A T WS LA AT A

Yl 4R 15 min, ] 4% % 58 W %K [f %€ 15 min; PBS
PR R TE U6 3 9K, 8% 5 min; 8 FH G s 446 2B b tH 2L 415
F R R B H01:200 3 TASUF ERHE 2 h;
PBS & KI5 ¥E 3 YK, 67K 5 min; DAPI & i, 4 C R A7 . 4
PR AR . WO LR AR BB 3%, Image J A GE i L
LRYERE AT AR .

1.7 2R CS B A X

SR (¥ 26 KL A& H BCA 71 £ (Thermo , 23227) ll %
BOWE . TAEEAROC, P81 3K % 412 nm. KRR
& (KK E , BC-1065) B W] 54 2 771 42 65 A 96 FL AR
Hh Bl A 45 26 B UL Y CS iV T
1.8  %.J& %% & ¥p it (Western Blot)

AN Ji OUZR 253 b 38 M 4 1 5T, BCA 32077 & (Thermo
23227) Wl %€ B VK B . A5 iR 1 J5UiE i SDS-PAGE 77
J&i » % # B PVDF 5 I (5 15 75 min) , 28 J5 F 5% Wt g @5 %

(BMALI1 Al GAPDH, 90 min) 5 5% fIifi 4 fi.i% & [1 (PGC-1a.,
2. HHGRE, R D\EFEIFT4 CRIKLE
. TBST $ RIE¥E 3 X, B R 10 min, ~H (XK DIFH
1~2h. BYEFE. Image Lab X} & (1 545 b 47 & & 4
I, AL RUBHMEAS A S WBOGE AR .

F1 RKEERBRELG

Table 1 Antibody Information and Dilution Ratio
AR L AR o s Hi A s
BMALI Bioss bs-3750R 1:2 000
PGC-la Proteintech 66369-1-1g 1:1 000
GAPDH ¥ A e TA-08 1:2 000
PARBATIDL £ PHR ZB-2301 1:4 000
PARBATITL FRR PAHSR ZB-2307 1:4 000

1.9 %7k

T A7 S B HH SR S 34 £ A iE 22 (MESD) KoK,
fili HJ SPSS 22.0 B fF AT S it Ab B . L IESVER RS
Control H 5 Exercise 40 ff FH A SRR A K 56, 45 07 22 551
WA e RS, 77 AN BSEME 1E FROE ¢ K258 s Exercise 2H
Exe+LL-1 41 J Exe+LL-2 4148 F 8K K 07 Z 00 0T, &5 07
ZE5 1, R LSD v, 77 A A 5% ¥, K FH Tamhane ”s ¥ .
P<005HAREES,P<00l EFEHREES.

2 %R
2.1 AR KR REF G AT 0 a

B EH R DY B AR AR g DU/ 45 R W, 5 Control
2H A LL , Exercise 2H A0 X 3R 3 CHN /44 52 ) B 5ol 3% 3 o
(P<<0.01) ; 5 Exercise 2L #f tt , Exe +LL-1 4 A7 6 91 1 2
T BE# 3 (P>0.05) , Exe+LL-2 4L A %30 /7 & % F (%
(P<<0.05, 1),
22 HEARBEASKEARED G GY

20 KB DB 45 R W, Exercise 21 Tiif g #i B (7]
5 Control 2H A Lt JE % &2 35 35 i1 (P<<0.01) ; 55 Exercise 41
A, Exe+LL-1 41 52 Exe -+ LL-2 £H i} /7 #d i 7] 35 | & 5t
F TR P<0.01,E 1D,
2.3 BEOELE KA RIEE R IA R E 6 R

55 Control 41 A kb , Exercise 241 HE iz WILAR %o 385 55 (3 5/
PREED BN (P<<0.05) ; 5 Exercise AAH L, Bxe +LL-1 41
AR 2 R BRI 34 (P>0.05) , Exe +LL-2 41 Ml %} i =
B3 % P<0.05,82).
24 BHOLREAT K R RIEF S LA A @ AR Fm

55 Control L # . , Exercise 2 L 2T 24 4% % i AR A 8
F N (P<0.01) ; 5 Exercise 41 # Lt , Exe+LL-1 4L L&}
i R AR AR 2 R B R (P>0.05) , Exe + LL-2 L WL 4T 4
AR T AR 2 T B (P<<0.05, B13).
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25 BB XAA REZ G ML L XAk 25 Fo T
EOR AL

75 5F LB U 52 45 R SRR, Control 41 LEF 4k Hi 1) 55 %
TR 5 L 375 B, Z 25 51 375 B EL RN, 20 1 25 4 5 3 2
GNP USRS T, 2 A £E Z 2 P 5 Exercise 21 20 KL AR 2514

*% 1

AR A /(N-g™)
(8] W
] T

—_
T

R RN — BN S o A 4E Z 2P I 5 Exe+LL-1
LA HE A BN L, KR K ANAS —, 2 A AN, T'
BAHEE s Exe+ LL-2 HLEF 4 HE 51 )™ 5 AL, LS AN i
W7, Z 2 HE 5 A HEIN 2 W04 TR AS RN pAy o 25 7LV 2%
KA SR A P S H L I (P 4D

##
3000 l'_—l** =
B
= 2000
¥
i
g 1000 T
0
Nig %g% Nid i
$ & § &
QOQ “_@& OX\) @X\)
<F <F

1 BHEKRBRBEXINA RN
Figure 1. Relative Grip Strength and Endurance of Rats in Each Group

7% :15 Control 44481, *P<<0.05,**P<0.01; 55 Exercise 2148t , #P<<0.05,##P<<0.01; F [l .

150 - #

100 |- T

2E/%

50

2 BAXRHAEIHEETL
Figure 2. Changes of Relative Wet Weight of Gastrocnemius of
Rats in Each Group

26 FHEABARKAALEZEE T RIA CS B &Y
EAG)

5 Control 1 # Et , Exercise L& % AL 4 CS g 3% £ IF
WO W N (P<<0.01) ; 5 Exercise 41/ Et , Exe+LL-1 41
S ULA CS B P 2 T (P<<0.05) , Exe+LL-2 4HH
LA CS B PR R 22 T R (P<0.01, B 5.

2.7 HEARNKRALZFHERRILNE G AR
2.7.1 BMALI

5 Control 20 A Lt , Exercise 415 % L 5 BMALI & H
Xk AEE W EF N (P<0.01) ; 5 Exercise 4441 Lt , Exe +
LL-1 £ J% Exe+LL-2 45 8 VL /9 BMALI & [ & A ¥4k
i T (P<0.01, 6.

B3 BHAXREEGAANF4EEEER

Figure 3. Cross-Sectional Area of Gastrocnemius Muscle Fibers of Rats in Each Group
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Figure 4. Mitochondrial Morphology and Structure of Rats in
Each Group
272 PGC-la

5 Control 20 #H Lt , Exercise 24 ‘& #& )L N PGC-1a & A

2.0
W /\W%y A
Nig & 4 e EM
& & X X % 15
O (Q‘i- ({)‘% <(j~ .;:ﬁ.
PGC-1o | M- “ P e | 2kDa § 10
S o5
BMALI | WSS wme Weasae s | 69 KDa A~
0.0
GaPoH | — 57 <D
E6 BMALI1.P
Figure 6. Relative Expres
3 S5t

1 H AR T, DS S AR R IO AR 49 i 2R A
LA WL LA AR IA N % A AR T I R 2200
TR TAEBREE . RREALWT 70 R B, ¢ 41 06 IR 2 X & 8% UL
HEHIZ M = AR . RS 7 RIE, K RE 8%
JULIL 5 44f 56 R 3 5% 52 2% 489 0 (Chen et al., 2019) , K 145 4%
Ot 2 R D v 3 B B VLUL PR g &1 B s B 7 B A
(Lucassen et al.,2016) o ASHF 58 & I, #5725 6 fi0T 12 5 A7
OB N JE KRB R VLS & 22 B )3 A A -
Frel el 1 RS, FER LR 2 L LT 4 i T AL IO R g
K g gl S8 12 A FE ) 5 R B4 m T AL
Frel e M8 2 B S, FER Ui 25 L LET 4 i T AL DO JRE 4 g
KB Fy i Ay ik — 2B BRAK, v iz g 4K Tk B4
PEOR, RSO I A RIS B0t i UL e R g
Bl 7 (45 3 B O 2, JF BT B B UL Y R .
FF 86 JORBORT B 58 R KOS Bt 7y, B G i — 2P FE AR
B LT, HLBE A RRLE 0 BRI (8] 1) ZE K, 18 Bl ) AR

FIA AR B W N (P<<0.01) ; 5 Exercise 21 E , Exe+
LL-1 2 & #% UL N PGC-lo 111 R 38 &35 F B (P<<0.05) ,
Exe+LL-2 4 E# LA PGC-la TR A XKL IEH B & T
(P<0.01,6).
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Figure 5. CS Enzyme Activity of Rats in Each Group
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% i i b il " g i
& P & FH
¥ 45”& x\}) x\}/ S @43"‘0 x\’\) x\})
Q}p @‘kg' Q)“rz’ @‘\9

GC-lo EEMEXRIEE
sion of BMAL1, PGC-1a Protein

BRWLBT B — 22 N R

BEA , R B IR S BOR LA PoAK S A A bl R 4
I xof WA B B AR P 2R i, 5 S RE B RE R D K AR
N (JEMEER %5, 2021 ; Fonken et al., 2014 ; Kooijman et al.,
2015;Plano et al.,2017) - #ULIE v i K B A28 & X
HE RN e 52 A0 T 1 22 5 5 % (Gutierrez-Monreal et al.
20200 ZRKLARAE 9 40 i AR B AR P, R 4EFFRE RS
PoCHE . FER BT, GO iR A& S e B AR E D)
R, AR T EE 2 e B, iz sh il ki), & B
JUU 3 o 8 o 2 s 5 R AR AR W A2 i B SR GRE K A
55,2020 Gan et al., 2018) . A %15 3 BE W% {2 1k & B WL 2%
RLAR AP 5 F 5 T2 18 N 2R AR H0E: 14 20T B (Fritzen et
al., 2020 ; Tardo-Dino et al., 2021) . Rl , #4548 6 B x6F
B RS LZRL AR & R 2 B A B . SR H T
M IR, 455 458 16 HE KT 1 6 UL B A AR W 5 1 5 T 1) T 2 BT
B 5 (EE 8 73 2 Bl i DR i ok R 3 A ) AR BT A
FEORL AR Y o ny DL B, B A 2R L TR UL LR
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R S B0, WA 5 BB Bmall (Bmall™) /)N BB TS
(E ST N = YIRS R R NN AL G A RN R RN
A 45 KB K (Andrews et al., 2010) . Clock (5 Bmall J& i
IR TRAR TR FE T BN BB TR AR i UL 2
AR B i N BE IF HE B S 2T /) B K (Pastore et al., 2013) .
AHEFERI 12 A RIS 3 G806 1 K ECE UL
P CS CER K44 & 58 20hs E WD B 8Os 3 )G TR, H
Vi T8 ET B KN — AL LR
M 12 Ji A 2 30 )5 FF e e 2 J8, CS B s MK T 32 3)
BT 5 ZRE AR TR AN KLU L P I8 35 L 2%, R 20 e b Ak A
LIS . $0R, RREOC B b 12 A Hag s e B
BELA 2R 25 &, 40T GRoR AR g 4, FLIHE 35 O [ ) 22
e, o 42 A 285 ) R Ty g 453 5 n

Ot B 2 B R B T YT AR e T S I BRI IR T A
2277 0 LR N FR A b 1O AE SR N A A X B %
(suprachiasmatic nucleus, SCN) , Bl X 4= 42 &f , F B SCN
VS T A% 8 B A0 JE AL 4L, AT 52 AR 4 4 A 11 4 A — 3
1 (Schibler et al., 2015) « /& #1152 1 70 5 I Bl (10 %
0 2% [ 1k [8] % (transcriptional-translational feedback loop ,
TTFL) 726, Bmall 1 9 3 (4% O A BH L, AN Z
S B s, T HAE 2 M A T R R IEEEAEH
Rl Bmall 32k 57 4338 i & 4243 38 5 H B0 B AR fb
Ok = 55,2021 5 ¥ B 45,2023) . Chen %5 (2019 5¢
R, B2 R BRI T RS, Bmall R 2547H9R Y . Lucassen
Q01T Fi 45 i, A7 I FF 8200 B 2 58 & R ICE BT AR
e, KOG R Fe it — DI E RN AR R I, i
g A E S5 12 A A28 5 M, &8I AN
BMALI (R ARIE B E T . & LTk, Bt iRaEw s
Wi & % L BMALL [ 3235 , 5] & B ULALAE F B, (5 2 4K
PERWLHIE A FF it — P IR 5

Bmall V] Gt H 422 5 & 8% L0 AU A2 A6 R 4%
(Harfmann et al.,2016; Li et al., 2020) , [K 0t Bmall 5 & #
JULZRE A ) BT 5038 8 52 B 2 LG . B AR, 2
HEAR S5 K T B8 52 Bmall Y42, T PGC-1a A2 123 12 P 1 5%
BN T o PGC-lo A& W 75 4R A4 A2 W 28 1Y) Ok B 2
H %R A G kR 8 AR o TE Bmall™ /) RO AL
/N BB YT A 5E 4 2K (Guan et al., 2021) , [F] B HH 30
55 UL £T 4 A5 A0 A B T AR 2D AH 5G9 JUL 2D 9 (Kondratov
et al., 2006) o 55 — TUHF FE A BL » Bmall™ /I B 5 LA
PGC-la R B /K F [ AL, I - AT ekl 7k 7R B 80 & B 2%
I | ERRL AR S5 R IR LA R UL AW 4 ) P AR (Andrews et al.,
20100 . FEASHEFE b, il 00 KR 22 ' BRI 0SS K B B L
W PGC-1a & [ & T, PGC-1a f& (1% 74 5 BMALL &
AR BB EAR I, YR : Fr 8O 1 JH )5, PGC-1a
FBMALlI ARG ES 12 HAREZE) & EE TR,
B4 T A7 38 B Al i 26 IR 2 A A, PGC-1a A
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BMALIL AR E i — P AL, BACT sz, 5
T, HE W RE S0k IR PR AR T BMALL & AR IE, Md T
PGC-1o 25 [ 33k , 3 10 400 ] 15 % UL 2 L 4 A= 0 & il A8
LeRiR & R A T BUB B R

g5 LTI, R 4R 8 T ARS8 I BRI BMALL R A &
i, M PGC-1a 8 AR IL , Wb 12 i 18 30 5 i i 0L
2R AR, M FEARIZ B i 7, HL R 4 ' R 8mT e
P RIS J7, B 5 — D PR B U . SRR
R 5ORE AR SR AFAE — 3 R BR P : DB AR 7%
A Aie s S5 e r RE R A AEER . 2D HHE
A OGS G IR B AL T (EOG B AR EAR R M A, A
(7 (17 916 75 G 58 O B BT B i B JULL e T R 7 AR AN [
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