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Abstract In order to study the effect of mogroside on growth performance and lipid metabolism in high-fat diet Mus muscolus, forty 21-
day-old male KM Mus muscolus (weighing about 14 g) were selected in this experiment, and they were randomly divided into four treat-
ment groups (n=10 animals/group), i.e., control group (CK), low concentration sweet glycoside group (LSG), medium concentra-
tion sweet glycoside group (MSG) and high concentration sweet glycoside group (HSG) . The preliminary test lasted for 7 days, and the
formal test lasted for 56 days. At the end of the test period, the blood glucose concentration was measured after weighing one by one,
and the weights of brown adipose tissue, subcutaneous adipose tissue and liver tissues were collected and weighed; The paraffin sec-
tions of brown adipose tissue and subcutaneous adipose tissue were stained with HE and the liver tissue paraffin sections were stained
with oil red O. The expression of UCPI, PRDM16, PGC-la, and the genes (AMPK, PPARy, and C/EBPa) relating to the fat meta-
bolism signaling pathway in brown adipose tissue, abdominal adipose tissue, and subcutaneous fat in the CK group and HSG group was

detected by real-time quantitative PCR(RT-qPCR). The results showed that the body weight, liver weight and blood glucose of Mus
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muscolus fed with 100, 300, 600 mg-kg™'-d™'

mogroside solution decreased, and the deposition of brown adipose tissue, subcuta-

neous adipose tissue and liver adipose tissue in Mus muscolus fed with high-fat diet increased. RT-qPCR showed that the expression of

UCPI, PRDM16, PGC-l1a, AMPK, PPARy and C/EBPa mRNA in brown adipose tissue, abdominal adipose tissue and subcutaneous

adipose tissue significantly increased in HSG group (P<0.05). This study can provide an important scientific basis for the development

of mogroside and its rela-ted industries, and provide a theoretical reference for the further analysis of the molecular mechanism of mo-

groside in regulating lipid metabolism.

Keywords Mogroside; Mus muscolus; Fat metabolism; Fat type conversion

TR (Siraitia grosvenorii) , WA P | BT
IR, BAHREE, B MR, N #ET R Cucur-
bitaceae)%ﬁzﬁi)—%zlgjﬁ%%%i(T’ﬁ:‘l?gﬁi, 2020) .
DOOREAT B, 20 g, o sk
MR 45 Z A YE R (R 45, 2021) , Hrp, B
HRATH R — R e = R G, HAE NP
R0 AR R 1 TR B, IR USRI R ) Bk
VR 5 Ly (R RNYE B, 2023) , B DR
BRAET, PR, HAT B E M RO (X A,
2018) , JFREM A P I RS D7 B B A TOAR (R R 1B,
2019) . FPUREH RN AL G 57 o B DUR
P AT A A S A AR U 1T 3R 4R (Luo et al.,
2016) , [F] A 2 DU ET T BR A5 18 52 4 0 1) JER A B 4
J, BTN S R i (Qi et al., 2008) , MMk
FIREAR M BE (0 2R, XIS (2020) IWFFE R, W
I DCAEFIT A 2 AU e R BRU 20 i 1Y) R 2 B T
FE A 0 S TR IME R R 15 5 AR HepG2 i &
CHOR S R R BEWE (2019 ) 38 i HF 58NN
2 TSR 6 AT R B A S 1Y) Ji 15 R HR T Y ok 3%
YERAR AT GE 5 B2 IR R A i A G, [RIIE,
BRI R TR A ) B A
HTTE R H i AR Bt A Ak, e 8RB
ARAE Ty T B R Y H AR (B A 2012)
AETAE VA i 55 00 I A RS A O, B DR
AT LA3E A 400 ) B 195 0 A A v 0y Bk B 1k AR
RS PE RS 7 I 0% i, DT 328 BI04 470 JHF O 1 2 2R
(Zhang et al., 2018) , & & % (2022 ) ff 53 IF ¥
e W T S SR O B B DA Sk A i 5 R B T
B PSR AT DN A i A | sk 2D B 7 DR A T
AT AR 0 B 109 4 A, D R 3E d 400 okl B O 40 e i
7 b AR AR AP

UCPI . PRDM16 . PGC-1a R J& H g Rk (o
fEIPRIc s SE R (&M 4%, 2020), UCPI P
SEREEAE I R S PE R, UCPT B (A RE WS 8 i
TR BRI R AL, T BB 32 T DA T A 3 240
FER(JT IR & 2023) , PGC-lo W] AEAE (LG

LR RV 5 8 R R 3k, 8 ISR AR PN A 1
25 H (uncoupling protein, UCP) [ 31k i ( #HELL
FIikHGEE, 2021) . PRDMI16 WIW] LIS UCPI I 3
T X B ST M, M BE BH AR (kNI 4E,
2021) , [AlEs % T ARG 7 4 A A €0 Ak 26 B B B 1 AN
BT MR PR A58 7 9 T AT E AR P (B E 22
TiJAMRE, 2017) . AMPK 2315 2 i R i AR rocs
SR fiE AR S Y 3 AL B A% (Herzig and Shaw,
2018), AMPK {E4 PGC-1a By LI IR N, AT LA
HAEAE PGC-1o B2 AL, 3 55 L2 SR 0% M 3 i A1 3
ARG R, T RE R (ARBOE 4§, 2020) . 5K
MEMAF (2020) HIBFTEAERE ARG C/EBPa FEINAERY
JH- 4 e R AR A, 5 o X 1 1 s S i Iy
AR

H A % DU 7E /N B ( Mus muscolus ) A=
K LR 7 LB AL 55 07 T RF S A 8 D, A
S E S /) B T A R v B Y 2 DURBH SR W5
FORF/INER AR A A RE G 175 2H 2R 2 U6 A 114 5% i) B A
FHBLE, LR I % 20 DU T AH OG0 b | R i
7 b S BE AR A H 2%

1 &R

L1 BRRHEMHERKRAFSNREEDY
Kk

MR 3 d FREE — R A A S 45 R e e 2
AR E 1), IR AT T (R 1) .
rlE 1 A%, #1100, 300, 600 mg - kg™' - d7H BN
RETH AT S IRk B S /D AR E R %, K
MSG , HSG P& /Iy BRI I 0% ik B i (I8 F 1LSG 41,
CK 4 (P<0.05), M 1 7] Hl, LSG, MSG., HSG
SH/NRIRE | FEMAK T CK A¥A FREEHE,
Horf MSG . HSG PR /N B AR B 1 251K T 1LSG 41,
CK 40/ (P<0.05) , HSG 41A)/N U B K T
AT (P<0.05), JEHMFE 1 AT%, SEH 4 st
R 1 i 1 21 29 o 1 TG B R Ak
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FIh i/ NG R 22 50, D022 5 8 35 (P<0.05) , 1Y /NE FRETC S, )25 50K i 2
(P>0.05) ; CK XS IRZ, LSG MMk BEFH 2, MSG Sy bl BEFI T 20, HSG Sy g vk i it

e,

When the lower case letters in the figure are different, the difference is significant ( P<0.05), but

when the lower case letters are not different, the difference is not significant ( P>0.05) ; CK is the

control group, LSG is the low concentration sweet glycoside group, MSG is the medium concentra-

tion sweet glycoside group, HSG is the high concentration sweet glycoside group.
B 1 DRAEKHZS/FRINTERE
(A) NREKHMEZ; (B) MRIMERE

Figure 1 Growth curve and blood glucose concentration of Mus muscolus

(A) Mus muscolus growth curve; (B) Mus muscolus blood glucose concentration

&1 MNREBEREXEIE

Table 1 Data on Mus muscolus anatomy

4151 N/ g /g FrEREN/ g BRI/ g RN/ g
Group Live-weight/g Liver/g Brown adipose tissue/g Subcutaneous adipose tissue/g  Abdominal adipose tissue/g
CK 45.860+1. 585a 1. 923+0. 124a 0.229+0. 039a 1. 047+0. 227a 2.007+0. 658a
LSG 45.474+£0. 873a 1. 884+0. 220a 0.228+0. 044a 1. 020+0. 350a 1.981+0. 514a
MSG 43.431+2. 644b 1. 816+0. 107ab 0. 193+0. 040a 0. 850+0. 091a 1.842+0. 417a
HSG 42.365+x1. 800b 1. 669+0. 091b 0.234+0.097a 0. 894+0. 182a 1. 464+0. 183a

TE . RIEE LA P IEehRiE2e " 2R, YR —IEHR A/ NG TR 22 R0, 2255 35 (P<0.05) , /NG PR, 2855 AR
% (P>0.05) ; CK Xt A, LSG MRk BT 2, MSG Sk BERIT 4L, HSG Ak BERIT 41,

Note: The data in the table are expressed as "mean + standard deviation" , when the lower case letters of the same column are different, the diffe-

rence is significant ( P<0.05), but when the lower case letters are the same, the difference is not significant ( P>0.05) ; CK is the control group, LSG

is the low concentration sweet glycoside group, MSG is the medium concentration sweet glycoside group, HSG is the high concentration sweet glycoside

group.

1.2 FRREHEBIOSEREFSNRECER
B BT RERE A B TTAR

S AN IEE NI A T AR HE Y gl
DL R R GUMEL O ez R o maniE 2, B 3 J &l 4
Jiim o FHIE 2 TR, €l 1D 20 40 32 2 th Z2 0 AR D7
SHAIRS B, B T A B PN A RN — 1 i 7 2 36
5 CK 1M, LSG., MSG., HSG =40/ Btz to g 1
HAP EZ R/ NS, R H HSG 4
RS A /N T HA =410, BB 3 AT, 1SG

MSG ., HSG =iy /N T AR D7 4 A 34/ T CK 4
By, ML O Yt s R (B 4) B, B2 i b
JET RAFLL e, R, BEE S DURET R E R
N, CK 41, LSG 4 . MSG 4H . HSG £H i) T e b g
T S S ARV kA, R T T UM 43 B B L
SR R B A i R A A = R AR B =D
UG 105 A B VR, R Tmage J X Rz TR HE
Pz RS UM O Yeta 2 B0 5 1T s K
RS LL O Y BT, 45 R AE 5 FR,
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5 CK AL, LSG., MSG ., HSG =4MIRH Sihsr 0 Yeamfitifm/y, HERE#H (P<0.05),

B2 BEXR{HES KM /MRIZEERAET R HE £ BRI (H. E., 400x)
(A) XHRAE(CK); (B) ERREMEFAL(LSG); (C) HIREMEFAL(MSG);
(D) BREMEH(HSG)
Figure 2 HE staining results on paraffin sections of brown adipose tissue in KM
Mus muscolus induced by high-fat diet ( H. E., 400x)
(A) Control group (CK); (B) Low concentration sweet glycoside group ( LSG) ;
(C) Medium concentration of sweet glycoside group (MSG) ; (D) High concentra-
tion sweet glycoside group ( HSG)

B3 BEREFS KM/RETERAEYA HE £ B4R 31t (H. E., 400x)
(A) XEBBAE(CK); (B) ERREMEFA(LSG); (C) RIREMEFLE(MSG) ;
(D) SREFMEH(HSG)
Figure 3 HE staining results on paraffin sections of subcutaneous adipose tissue in
KM Mus muscolus induced by high-fat diet ( H. E., 400x)
(A) Control group (CK); (B) Low concentration sweet glycoside group ( LSG) ;
(C) Medium concentration of sweet glycoside group (MSG); (D) High concentra-
tion sweet glycoside group ( HSG)
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SR A 2 5 AR

B4 SERIFES KM /MRFALSFYFBLT O fag Rtk (400%)
(A) 3HB4A (CK); (B) RIREFHEFA (LSG); (C) FIREMEFA (MSG);
(D) SREHEFA (HSG)
Figure 4 Oil red O staining results of liver frozen sections in KM Mus muscolus
induced by high-fat diet (400x)
(A) Control group (CK); (B) Low concentration sweet glycoside group (LSG);
(C) Medium concentration of sweet glycoside group (MSG) ; (D) High concentration

sweet glycoside group (HSG)

I /NG R 22 50, 285 1835 (P<0.05) , T04/NG S RETL S mp, 22
FAREBE(P>0.05); CK XL, 1SG MR EETHAF 4L, MSG v i BE fiH 45
41, HSG Ak BERIH 4.

When the lower case letters in the figure are different, the difference is significant ( P<
0.05), but when the lower case letters are not different, the difference is not signifi-
cant (P>0.05) ; CK is the control group, LSG is the low concentration sweet glycoside
group, MSG is the medium concentration sweet glycoside group, HSG is the high con-

centration sweet glycoside group.

5 BEREFS KM/NRETEREBX/NSIFARMLI O LEERSH
(A) BEBKINGHT; (B) L O RBEMRSH
Figure 5 Analysis of subcutaneous adipose tissue lipid droplet size and liver
tissue oil red O staining area in KM Mus muscolus induced by high-fat diet

(A) Analysis of lipid droplet size; (B) Analysis of oil red O staining area
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1.3 FRRBERASEFT S G
B354

FECE G 7 45 3 ) mRNA AH AT kA& 6 fr
N, 5 CK UM, HSG 2H /s (R i H iy UCPI |
PRDM16 , PGC-1o Je i i SCEESE N (AMPK . PPARYy |
C/EBPa) ) mRNA AH 5T F ik &1 i F & (P<
0.05),

1.4 FRRBERASEFES/NR
B i

P0G 1 4% 3 B mRNA AH XN #55 BE 7
&, 5 CK AL, HSG 4LrEFRAR T . K2 T g
1 Rg kR fb AR ic 2L R UCPI . PRDM16 . PGC-
Too N3 B ¢ 4 35 [ (AMPK . PPARy. C/EBPa) )
mRNA FHXT 5 5 4 1 35 42 5 (P<0. 05) , Jf H HSG
ZHEz R R PCG-1a F1 UCPI FOIZEIAHEAHAE T CK 21
A3 VR T 10 A5 18 4%, RUIEE 600 mg-kg ™' -d™' &
DUREF TR B A EIRI T vcPl FEE
FEIR RS (AR bR b 5 5 3 Bk 3k 2 Y

FIR IR E S/ BRI e AR H

Rir iR AR

A =RR o

:Il]

FE /NG 1 22 S0
(P>0.05); CK M*tIRA,

2% 5 1 2 (P<0.05) , il 4/NE 58 T6 F 0
HSG s i FE T2

FIh )/ NG R 22 5, 22 53 35 (P<0.05)
MY/NG FRIC R, W2ES AR (P>0.05); CK
XTIRAL, HSG Ay W BRI 4L

When the lower case letters in the figure are different,
the difference is significant (P<0.05), but when the
lower case letters are not different, the difference is not

significant (P>0.05) ; CK is the control group, HSG is

the high concentration sweet glycoside group.

E6 iREEEREERE mRNA HRIEE
Figure 6 Relative expression of mRNA of each

gene in brown adipose tissue

I 2% S A 2

When the lower case letters in the figure are different, the difference is significant (P<0.05), but

when the lower case letters are not different, the difference is not significant ( P>0.05) ; CK is the

control group, HSG is the high concentration sweet glycoside group.

E7 BeER&EE mRNA BXRAE

(A) REERAEHT;

(B) ETAERA

Figure 7 Relative expression of mRNA of each gene in white adipose tissue

(A) Abdominal adipose tissue; (B) Subcutaneous adipose tissue

2 TTie54%it

2.1 FXREEIZEERREHNEIIER

BN 107 4 2R ARG 17 -5 R R 1 3
HEAFEENBMME, I EARCIRah&A

paiie % AN RS YR R R B R Ut B |
FEfight, 20 FL3h W 1Ak Y AR B SE 7 A R R R
(B ERMEFIRACSC, 2007) , UCPI FihK ¥ R ik bk
SRR B YR IR D R S Ak R T LA A i
05 A ), R 28 A A b T DA A € T i A
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JEL, A A £ B I Al B S PR S i (OQ B 4
2022)

Hor UCPT R R 7= 3l 5 i S I R Rk B
Z 5N SR ETHFEE N, GRS (L ATP &
J ik TR AR A A IR A 1) A A B K UL 11 1 B R
HEALRLARTE ™ A B, AR €008 17 2 2L /0t
ATP =36, AR FEHLR I BE AR (Lu et al.,
2019), UCPI kAR A0 rh e etk R ik, 2
FE (O N8 7 20 T R 35 1 A B9 4% 0 38 A ( Moisan
et al., 2015) , ABFFEER, KN UCPT B
BRIG, 255 30N B s B ik B 75 & i R Jik B2 AR
AR ZERL , Wi B ZEHCP TR = R ILAE (W H g 45,
2019) . A5 fE 7 20 A 7 R 5 R R AR 1Y
HATEMERIEA G, HES@BRianiE T verl 3k
KPR, T LU R kiR & A B-48 4k, Hk
SRR A KA, SRR A YA B i, AT
IR R R BEREE [ W, A2 TE A € 8 o 4 T 2
R G L, DAAERERR €0 R 157 240 M v 2ok 14 11 20 25
SF-fif ( Rahman and Kim, 2020)

PGC-1o AT LAYAT 1 615 7 2H SUR A5 45 18 1D 40
SURAIR I A4k . AR, & T Ak R S R Y R
T, W ERE AR AL S P R A S E A RS,
AR AR N R 1 (UCP) R AR, AET
LRI AE BRI A 6 D7 A0 D 1 3 1K 7 B g
(Seale et al., 2008)

PRDM16 7] DL Ak 4¢ 47 €515 i 248 1L A B Ve R 2 bt
RIIE AL, AR IARIRIEAS , [RIB A2 1A OC 3 A 11Y)
FeIk, XA N D 40 i) = AR T B LA AR,
SR G 7 40 43 b ik B2 9 %% Sk R 5 R T ( Seale
et al., 2007) , WFFERH, FEEARH A PRDMI6
FEI PR AN BORR (U85 7 20 1 o8 Sk AR B
Wb, T H B IEE A (W PGC-1a, UCPI) | ¥
B D7 S L R (A0 PPAR-a) K 2Rk A vy, 145 3%
FEP mRNA ZKP-FIEE (K9 2 3 R RE, AT
o5 | L 200 P 4 P 2 1% ik 555 90 7 ST B P AR A (i
HlphE 4, 2019), WFFT R B, A5 €5 D7 40 i A 5 1
] (PPAR-a, PGCl-ae FII C/EBP-B) WY 3 81 X Al
B X AFAE KB PRDM16 454 132 5., PRDMI6
AT LUIE ) #F 46 45 M 52 5 PPAR-a, C/EBP-B 55 #H
SR R B 3k H A0 L PR () 38 58 T X, 5% PGC-1a N
PPARy W335, BiJG PRDMI6 5 PGC-1a 1 PPARy
b, RiE UCPI WERIE, B nARE R D 5L S 3
TG TEAEL St R (Harms et al., 2015) . Tida 45
(2015) #& T PRDM16 W45 UCP1 Fik () 220 Bt

A UCHTERR UCPI W2 5T, PRDM16 i85 )V
5 MEDI . PGCI-o/B Z 8454, T M— M & 2219 Rif
EIE Y, HHE#E UcPl 33k B it (s
U7 440 e P = G R AR

PR R T PUEY B DR, AT DL
A JCEE R ) Rk R MR MR ZE T, e iR
W5 53 A . A G 107 A B AH DG R 3k (X 38 = 4%,
2020) , ABFFEH, HSG 2/ BUAE B EFRAR, fEf
eI & 5 L T B U A L PR 2 I 2 i B
/NTF CK 411y, H HSG 41/ Bl A% B8 By iy
UCPI. PRDMI6, PGC-1a 3 mRNA % ik i #
VAN

ZE L RTIR, BRI AT AR o X A U 1 20
s S B X ( PGC-1ae, PRDM16) Fl y= $4 2 [
(UCPI) R kAR E AR e R 107 1 A2 1, DT 51
PRI 5 b BT, DA L B AR A= A
it , mZGRRERE/NRIREER .,

2.2 FXRMEX B RERAHMEEER

FEfRIT SRR RERS E, RE ML
HEHB . KR4, A E LKA A ok (A
4 02020) , FEBEACE IR IG LAH I = BRI TE XA 17 A
HPHERIG D5 R BT B A RE R, e Ak Uit o A U TR TR
TR CRE I, LABA ORI 2 A A AR i 9 oK (Qian
et al., 2021) , BLAh, FEIRITA LA 2 BRI 5
WAERE, AT A AR A R T B iR g i
VA, =5 MUK B9 8 B AR B ( Heinonen et al.,
2020) , FIEE AR 5 b G Ak 2 1 78 PR BE 5 2 i %
T, U 20 A 1) K2 1 T A 5 A 1% [) st 3
Iy AFNRE RS AR R (A0 55, 2023) , I
BRI & I B e 24 Re, KR OdMRRE RE £ H
) UCP1 F-EAT 5 1 o ml 28 B A (2 i s 20 R AS T)
PR, BT D I B 98 A R AL
R (Wu et al., 2012) . FrA R5I5 400 — oAb id
T2 PPARy Fl CCAAT-3458 5] 4545 %5 11 (C/EBP)
FIGEFEHI, A48 T ERE i i mts e fk, E1E
0 2B A3 A 1R A € B T 40 L 90 T R S 7 Rk
PEFL R (Wang et al., 2019), AMPK & PGC-la Fll
PPARy WYEE ZLW LU AT 4%, & B9 B IR 1k nT 30
PGC-la, 3558 PPARy W&, MIMIAEHE 1 LR I 41
SURRE Ak, JF 8 i 358 UCPI ) 33k 35 i 7= #4
(Khalafi et al., 2020), PRDM16 1§} —A~4> FFF
X, Bl S RFF, W C/EBPB. PPARy I
PGC-1a WA HAE H, 5280 A 08 By 44 20 8% (@ 1k
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(Ohno et al.,2012) , PRDMI6 5 C/EBPB 454, 1
PPARy . PGCB 5 PGC-la Wk iR, B
PRDM16 . PPARy . C/EBPB Ml PGC-1a B4, {3
FEONGEIG R E L ) PPARa FIl UCPI %5 )/ 5 5%
ik, R EENALS RO (ZEEA 5, 2016),
C/EBPo KRR AL, I R 2 AR 411k B B i
BRI EINF 2 —, B M PPARy 7= H A1 3800 i
Sk, JERE R R Y, SE R TR 2800 D 4 i
AR RIA (B, 2020) . E\Z, PPARy .,
C/EBPa., PRDM16 iX =357 F g 7 A 41504k ok
CRRINT R s A A, TR
Hr, BT CK 4, MSG ., HSG WiZH 1Y 1 (i 15 B
A RS it S 2 7 PCR (real-time quantita-
tive PCR, RT-qPCR) K&l AMPK/PGC-1a {5538 8% |
PPARy/C/EBPa/PRDM16 15538 I 4% FH O L R 78 7
R KSR F T AR A FRIAE ML, 5 CK
HAHEL, HSG A48 SE H ek m 3 B &t &, 1
W DRI AT R I R U B 7 o L R e A
sl 5 I, 3F I AMPK/PGC-1a {5 5 8% . C/
EBPa/PPARy/PRDM16 15 5 38 1% v 4% Jk K 1Y) 3% 35
i, IR @06 7 A IR 7 i e A, 42K
CHRIIKF, BB H, 46 m ae i A K F R
FAERR B, HE IR B — o AU | R s L
18555 A 7 P A 38R

DL EZE RV, M T CK H, LSG, MSG,
HSG =4 AR TR | 3 0B IR B 349 T Bt 3
HE Z4 68 532 0 Qe 25 R B, BiE X DURT
WeRE RGN, B W7 DUARA B S i /b a3 HSG 4
AR g 7. I8 FE R W5 A B2 R Bs Wi e i oepl
PRDMI16 . PGC-la., AMPK, PPARy. C/EBPa %t [H
mRNA FX R I5 5 1 B 35 T CK 1Y (P<0.05)
DL 45 5 3R W 20 SR S 2 5 /D BRU A K
RE, Pk N BLE e 107 1 A i DT i ek, 48 i
B,

3 MBEFE
3.1 SR

40 BWIHAIRE L 14 ¢ 19 21 B HEME KM /)N
B T N SE R A BRA R, s A =1 vl
WEZR5 4 SCXK ( 51)2019-0010, J P8 K234 Sc 56
TP A 22 5L 23 X T A B0 ) S 06 U R R R A7 o

B, HEHEG SR Gxu-2019-184 , B DURTAF I A L
RAREF LY RHC AR AR, &8 90% LU b i
BRI, MARHARI G T 25 BRTE AR ( R ) BE 2547 [R
ol @ REEEW TA TAY TRE(LE) Kk
HFRHE]; Trizol 157 . PrimeScriptTM RT Reagent Kit
with gDNA Eraser % 5% i1 &A1 TB Green Premix
Ex Taq™ Il 7 & A50 & Y04 F TaKaRa A,

3.2 gt

SIS VRN 40 HATURIRE 20 14 ¢ 1Y 21 H
PE KM ZNEL, S /N BRE 1P A 5% — LS BE AL 4R
4 PMAEHREH (n=10 H/4H) , 0085 Ak BE2H 3547 4H
AIBETE, X IRAL (CK): & 5 Tk & (high-fat diet,
HEFD) + 4= B 6 /K s IR v 5 it 7 41 (1LSG) . HFD +
100 mg - kg™« d7" BVUREF AW Pk R A
(MSG) : HFD+300 mg - kg™« d™" % DURFHF A ;
R4 (HSG) : HFD+600 mg - kg™ - d™' %
PURTH A, TSCEs 7d, 5286 56 d, 7B/
T W AR v T A A ) 24 TG B ) ek 2 o B L
3 dRE K, KD DR A T AR K,
ISG, MSG, HSG = 41 4 Jll # ¥ 100, 300,
600 mg - kg™' - d7" B VPCRETHW 0.3 mL, CK 41
VE SRR AE R OK, LR R 12 h, &
UK S5 D 5 1004 B R i A 4 110 463 R i 4 A
MR, BN B B IV, K i i =34k 1, S s
JE EEIOMUAEE) o DASHE R F i 7 b st 45 4/ B,
STARAERFENR DT . KR BRI . AR 107 R0 5
HEVHNESRITARE, 43 BU N RAR G RE T . B2 T i
Ui RO 2 S R, Herp, X/ B R G
Fe T RG] Fr 34T HE YL fa ) R F2H 20 40 i)
AL O Yefa

3.3 RT-qPCR 3|¥HiZEITEER

%2 NCBI VAT /N UCPT (R 515 i NM_
009463.3) . PRDM16( %5]|%5 5 NM_001177995. 1) |
PGC-1a (&35} NC_000071.7) . PPARy (&35
4 NM _001127330.3) . C/EBPa (R 5|5 NM _
001287514. 1) , AMPK(&5|*5 5 NM_153744. 3) , iz
HH Oligo7. 0 #1145 5 A 1) RT-qPCR 514, LA
GAPDH(&5|"5 3 NM_001289726. 2) H: K g Py 2 5t
W, 51 T W AE R A IR A AR, 5l
YIF5UE BNk 2 Fos
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Table 2 Primer sequence information

B A

Gene name

ARG

Forward primer

TUEGIY

Reverse primer

UCPI 5'-CACGGGGACCTACAATGCTT-3'
PRDM16 5'-CACGTCTACGGTGAACGGAA-3’
PGC-1a 5'-TGACCACAAACGATGACCCTC-3'
AMPK 5'-CACCCTGAAAGAGTACCGT-3’
PPARy 5'-CGGAAGCCCTTTGGTGACTT-3’
C/EBPa 5'-CCCTTGCTTTTTGCACCTCC-3’
GAPDH 5'-AGGAGCGAGACCCCACTAACA-3’

5'-ACAGTAAATGGCAGGGGACG-3'
5'-ATGGGATCCATGAAGAACGGT-3'
5'-GACTGCGGTTGTGTATGGGAC-3’
5'-CATTTTGCCTTCCGTACACCT-3’
5'-CCTCGATGGGCTTCACGTTC-3'
5'-GCTTTCTGGTCTGACTGGGG-3’

5'-AGGGGGGCTAAGCAGTTGGT-3’

3.4 RNA BJ3ZEUK ¢cDNA BIE A

FIFH Trizol YEARIUNRARCNET . K TR, 18
FRE W B AL RNA, I RNA 94l B8 ok B, 4
0D,/ OD,, 1HAE 1.8 ~2.1 Z [}, IR RNA 4f
A, 2 % PrimeScript'" RT Reagent Kit with
¢DNA Eraser % 7 £ HH 4% RNA S 58 %,
cDNA |

EFEMAMRAEHNNE

DA R 05 . B2 N Bs i DL B IG5 s 107 1 22 1
cDNA WM, #47 RT-qPCR, LA GAPDH N N5 %
A, PHARR(10 wL) A: TB Green N5 pL, I
NS94 0.3 pl, RNase Free H,0 1.9 pL, #&AR
2.5 pL, T HEFRF N . 95 CHIAM: 30 s, 95 C AR
5s, 60 CiBKk 30s, 65 CHEM 5 s, 45 NEIA, K
FH 2785 SRS DR A AR T ek

3.6 HIEMISITHT

K I SPSS 24. 0 H A (4 5 K 3R 5 22 43 #T (one-
way ANOVA ) Xt SE 5 48 HEA T 48 1127 404, 45 R LA
RS ARER T BT RIR; P<0.05 RoRE R
F, P>0.05 FREFALE,

1E%& STk

FARIRFNES LoRREABETE AT, 58 A
ST SCHIRR RIS o 5 B A o 2R A PR X A
HHL S 5 98 Bt SR R AR M S A R A
FERARAD IR B, st S it 5 Bl oy
Privdia ¢ Sae ek, e REF A S BT R iR
KA

S22 3Lk

WO, VEREE, 2023, KR THIRT D DOR BT A OF ST 2L RE.

3.5

M2y, 45(2): 503-509. [ DAI S, WANG H L, 2023. Re-
search progress of natural sweetener mogroside. Chinese Tra-
ditional Patent Medicine, 45(2) : 503-509. ]

BEPEE 408, T, 45, 2020, FIEANRINIE AR R
T . th E R 4, 28(11) . 874-877. [FAN D
H, JIN J, HAN Y B, et al., 2020. Research progress on
factors influencing browning of white fat. Chinese Journal of
Diabetes, 28(11) : 874-877. |

TR, AHREN, TR, £, 2023, e RSB AR T K E
KRR ST, B s BE 24, 54(2) ; 563-571. [ FANG Q
Y, FU S Y, WANG B, etal., 2023. Identification and
characterization of brown adipose tissue in sonid lambs. Acta
Veterinaria Et Zootechnica Sinica, 54(2) : 563-571. ]
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