KRR EesE A36H A6 (20213 1149) ISSN 1229—1765(Print), ISSN 2288—7199(0Online)
Kor, J. Herbol, 2021 ; 36(6) : 39—46 http: //dx.doi.org/10.6116/kjh.2021.36.6.39.

LKB1/AMPK X3 AY A=Z9o] AsIZ Qs

1 et gejet Bxstul, 2 EAEY FYLASABGY QAR
3 DHU u}o] @ § 3 A GAE]

Coix lacryma—jobi var, mayuen Stapf Sprout Extract Ameliorates High—Fat
Diet—Induced Obesity by Upregulating LKB1/AMPK Signaling
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ABSTRACT

Objectives : AMP—activated protein kinase (AMPK) is a key metabolic regulator that reduces lipogenesis, AMPK is
mainly activated via phosphorylation of liver kinase B (LKB) 1 under energy stress, Here, we highlighted the anti—
obesity effect and underlying mechanism of Coix lacryma—jobi var, mayuen Stapf sprout water extract (CSW) sprout
extract in connection with the LKB1/AMPK signaling pathway.

Methods : C57BL/6 mice (20~25 g) fed HFD to induce obesity and at the same time administered CSW 100 mg/kg
(CSWL; (CSWL; CSW low concentration) or CSW 200 mg/kg (CSWH; CSW high concentration) or Garcinia extract
(Garcinia) 200 mg/kg orally for 6 weeks, Body weight and food intake were measured at the same time each day.
After 6 weeks of CSW administration, liver tissue and serum were obtained through an autopsy. After the end of the
experiment, biochemical analysis (triglycerides (TG), total cholesterol (TC), HDL—cholesterol, and LDL—cholesterol)
was performed on the serum, And then, protein levels related to TG and TC synthesis were measured through western
blot analysis in liver tissue.

Results : As a result, serum TG, TC, and LDL—cholesterol levels were significantly increased in the control group
and significantly decreased in the CSW administration group, On the other hand, the HDL—cholesterol level was
increased in the CSW—administered group. And as a result of Western blot analysis, CSW significantly increased the
phosphorylation of LKB1 & AMPK, and remarkably decreased the expression of factors related to TG and TC synthesis,
Conclusions : Our findings suggest that CSW influences the TG and TC synthesis to positively affect HFD—induced
obesity in C57BL/6 mice,
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I.A &
H|TF (Obesity)2 AAA &53t 44 5282 2REE o
Y219 kRt dHshes o] o] w@otbA Aol Ao
A EH=EE AR oY 7ted F8 ATy 4 F
SR A AAZ R 4AZHeE A3 EA4I7F =of fHEEC] vid
7kt Qe FAlo|g?. AARAZIE (WHO)A=
197504 20163 Atolo] v|Rte] [ Eo] 3uljrtg F7tst
Ao, 184 oAl Aele] S oF 39% TAFo|t, AR
T v Y As = At 10497 vkt B|gk
LHEo| oF 29%0 4] °F 32%=2 Z7tetgow, 194914 29
Al Apol 9] Be A Zolr L F7HAS Btk g,
HTh2 A2y Ty, THEY, 9235, AEHHE 59 2
Hoaw fdF= AZEAQ o] P, ugte 2ola
W, Y, 5o 59 IS AraHEe] Se=d o]
£ 3 dEao] &datA ol gH 1 Qlot, &3] AHEEE oFE
de= A&E& JABAY AF5F7HE AAISk= phentermine,
xenical, mazindol 5 It}?, o]2|§t FEELS Fulut &7}
S-gsittal g A Qe A7 B85td A7 o] mala)A|
T, BEEE, 9o, 5 59 2782 opy|stA ",
9

AN [k, BFE, 0, PR 522 Vo] X &St glom,
MRRT, HIEET, BEESCE 5o dig geT 25 I
Eol oY,

S5 (P, Coix lacryma—jobi var, mayuen Stapf)=
o &3t QAR = S, 4= 9 T olE 2
ol o2 Yelol A= wol AujE ol A JoH?, $ayato]
Ae 7Y TAE 4822 Holg A, dstiA=
B O R Mk NS H, IRSH (EMBIR, BRI ILE,
TR 22 853 AU Slo] MK, BEE MRk,
kfEsHs WEES A2 # o a5l thstel |
o, A5, FHW 5 ohIE Aol T AFEo] A
vbH . Ao ARESE MBEFE (Coix lacryma—jobi var,
mayuen Stapf sprout)= &5 E2 oA At o 210
Lol AtEol mH|gE A olt}, ol £ AFoA=
DA o]et FAlO] FAAYRGER AFTLE JAst=
ZhEA Yot AR d4 FEEL Folste] H|@sy
RSO Rt 552 ATSHEL, % A4S A7l
o|& Rust= Hpo|t},

Development Administration, RDA)O|A] ZF&gkck, A
H CSWE 10859 SF40] Y2 241752 100CoAA &
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3HF 4.615%).

2. A%

H Ao A A= sodium carbonate, Folin—Ciocalteu's
phenol reagent, gallic acid, potassium phosphate dibasic,
sodium hydroxide, potassium phosphate monobasic,
quercetin Sigma—Aldrich Co, (St. Louis, MO, USA)°JA]
FYstH ey, aluminium chloride= Thermo Fisher
Scientific (Waltham, MA, USA)oJA ¢ & A3}
J8]31 Wako Pure Chemical Industries, Ltd. (Osaka,
Japan)o)|A] triglyceride (TG), total cholesterol (TC) assay
kit, ethylene diamine tetraacetic acid (EDTA), protease
inhibitor cocktailE® #4321, Asan pharmaceutical
(Seoul, Korea)ol|A] High density lipoprotein (HDL)—
cholesterol assay kitE F¢slo] ARESIETE 13} A2 total
AMP—activated protein kinase (t—AMPK), phospho—
AMPK, total acetyl—CoA carboxylase (t—ACC), phospho—
ACCE Cell Signaling Technology Inc. (Danvers, MA,
USA)o A FU4stE 2™, B—actin, histone, stearoyl-CoA
desaturase—1 (SCD—1), 3—Hydroxy—3—Methylglutaryl—
CoA Reductase (HMGCR), total liver kinase Bl
(t—LKB1), phospho—LKB1, fatty acid synthase (FAS),
sterol regulatory element—binding protein—2 (SREBP—2)
9 sterol regulatory element—binding protein—1 (SREBP—1)
2 Santa Cruz Biotechnology (Dallas, TX, USA)o|A <]
sttt 18] 22F FAl+= GeneTex, Inc. (Irvine, CA, USA)
oA FYste] AFESIYTE Thermo Fisher Scientific
(Waltham, MA, USA)o|A] BCA protein assay kitE +<
3l 21, nitrocellulose membranes®t ECL Western
Blotting Detection ReagentsE Amersham GE Healthcare
(Buckinghamshire, UK)ol| A F+¥3le] AF&sF4 T

3. % Eeol% 9 Eebuiol= Pk 23

Folin-Denis W¥'¥o2 CSWe| £ ZdE FFe 24
3} tE, 10% Folin—Ciocalteu’s phenol reagent 500 uL,
7.5% sodium carbonate 400 xL9} sample 100 pLE Z
E338te] 3087 WHSAIA 765 nmollA e SH3FE o,
BEZEAE ALE gallic acid®d] BEEZA) S sk
mg (gallic acid equivalents (GAE))/g2 A T}

Aluminium chloride® AHE3 vjAWgPoz CcSWo| %
ZtE o) E TS A3 E, 10% aluminium chloride
solution 20 gL, sample 100 p¢L, 1 M potassium acetate
solution 20 pL, $F4 560 uL, methanol 300 plL.& Z
Egste] 3027 WHSAIA 415 nmol A g SHsHoH,
EEEERZ AR quercetin®] EEIJAO L st
mg (quercetin equivalents (QE))/g2 ZHAFSIA T}
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4. ¥9 ¥ 9 55 97
1) HIZ R U otz

4539 £7 C57BL/6 mouseZ DBL (Eumseong,
Korea)oll Al +¢ste], EFF LPARE FE35| FgotH 45
A7t AEA g FSA7] & AP ALt 5E At
SAL JoF7] 12478,

2% 22 + 2T, §% 50 + 5%7}
HE=E 2Fsqnt 2 AYL g st dign 55 AF &8
93]9] 520 (2021-067)& do] HEZ AYst o FE

el 1S Ehehnh AP 6577 AP oH, AFES
502 ThEd) L ANMALRE FFEE 4 (Normal),
1A 4] o] (60% High—fat Diet (HFD), Table 1)& 3592
22 (Control), TA|HHA]ole} EA|o] 7FEAYo} 228
200 mg/kg/day= AT Fo] ¥ 7kEA Yok (Garcinia),
x| olet FAlo] CSWE 100 mg/kg/day®E Fo &2
CSW AF= (CSWL), LA4jole} FAlo CSWE 200
mg/kg/day2 Eo] 22 CSW TEE=F (CSWH), 63 59t
shRof 3 FUT AlTtol| AAFTEY AFH Aol FFE
EZAstact. 74 stEAY 15417 4] &, isofluraned Ak
&3 whFste] AN AL AR, 1 F 7 2H &
&5 9t 7+ 22T AL AJL37] AR -80°CoA B
gt

Xlo] &8 (food efficiency ratio, FER)
Aola g (v) = AT 7/ A= A x 100

Table 1. The Ingredients of 60% High Fat Diet (HFD)

Product # D12492
kecal% em%
Protein 20 26.2
Carbohydrate 20 26.3
Fat 60 34.9
Total 100
kcal/gm 5.24
Ingredients keal gm
FD&C Blue Dye#1 0.05 0
L—Cystine 12 3
Dicalcium phosphate 13 0
Cellulose, BW200 0 50
sucrose 2175.2 68.8
Corn starch 0 0
Soyabean oil 225 25
Lard 2205 245
Mineral mix S10026 0 10
Vitamin mix V10001 40 10
Calcium Carbonate 0 5.9
Potassium citrate 0 16.5
Maltodextrin 10 125 500
Choline bitartrate 0 2
Casein, 80 Mesh 200 800

et
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2) H|HE BiO|2OtH &3
BANA HFe XS 47T, 4000rpm FALE 1087t
HAAEsto] BAHS Bt 1§, @A olA mvkE
Hlo] w7 el TG, TC, HDL—cholesterolE assay kitE A&
3lo] 2431992, Low density lipoprotein (LDL)—cholesterol

2 ote} 9] Friedewald ] 4]o] th¢lste] FstATH?.

LDL—cholesterol = TC — (HDL—cholesterol + (TC/5))

3) Western blotting

7t 239 100 mM Tris—HC1 (pH 7.4), 15 mM CaCls,
1.5 M sucrose, 0.1 M DTT, 2 mM MgCls, 5 mM Tris—
HCI (pH 7.5), protease inhibitor cocktail®] 7}=l buffer
A9t 0.1 mM EDTA, 1mM DTT, 50 mM KCl, 50 mM
HEPES, 0.3 mM NaCl, 0.1 mM PMSF, 10% glycerol®]
A7HE buffer CE ARS8 AMlZZ T} & Estiet, &z
TAE 437 98 10 ﬂg94 @S 8 ~12% SDS—
polyacrylamide gel®ll 7195 &, nitrocellulose membrane
© 2 acrylamide gel2 °]EAF Tt 1 2, membraneo]
12} A (PBS-T2 1:10008 34 3 xS A2t
4C o)Al overnight A7 th& PBS-TES AREsto] A A5l
I %, 747 AE 12 FA AR EE 2% A (PBS-T2
1:30002 3A & AHE)E ARESlo] A2ollA 2413 WH-EA]
711 PBS—T& A|&3%t ¥, enhanced chemiluminescence
(ECL) €Hoj| =&A]7] T}, Sensi—Q2000 Chemidoco =
oz WE g &0lsk 3 ATTO Densitograph Software
(ATTO Corporation, Tokyo, Japan) TE2I13ES Al835}o]
it MEF AuFote] A 7bol ddFS v w5ttt (Fold

of normal),

in vitro mean*SEM, in vivo
meaniSDi Eﬂlﬁ}‘ﬂﬁ}, SPSS (Version 26,0, IBM, Chicago,
IL USA)Z one—way analysis of variance (ANOVA) testZ
*]——‘15‘ =, least—significant differences (LSD) test® A}
A& AABH 9= p 0.05914 HF8HEich

‘T‘

m.éiﬂr

CSwe| & Z2|vls o 54 23, 82.44+0.90 mg
(CAB)/goE 24ERom, 3 Eehurol I 24 Ak
13.30%0.23 mg (QE)/s2 #Fol ZHHUch (Table 2).
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Table 2. Total Polyphenol and Flavonoid Contents of CSW

Total polyphenol Total flavonoid
Sample
P (mg (GAE)/g) (me (QE)/e)
CSW 82.44 £+ 0.90 13.30 = 0.23

CSW is Coix lacryma—jobi var. mayuen Stapf sprout water extract.
All data are expressed mean= SEM.

0.748, 0.818, 0.758 2 <& Fo=E Qs AF S7H7t
oA JAEE= A FAET 4= A3t (Garcinia p<0.01,
CSWL p<0.05, CSWH p<0.01) (Fig. 1A).

Xlo] &8 (Food Efficiency Ratio, FER)2 AAr 8.26 +
0.86%°] HlajA] dzFAA 22.20+0.79%2 25t 57t
sten (p<0.001), k& Fous2 ZH2t 7FEAYoRt 15,40
+ 1.34% (p<0.001), CSW A= 18.43 + 0.48% (p<
0.01), CSW ==+ 17.34+0.73% (p<0.01)ZE )z
vl mwate] §-95tA FAastHrt (Fig. 1B).

3. H|THT¥ "ol 2ulx £3

4 Y ve vio| eulAE kitE AMESHY] 3T
3 A3 At vls] Aol E JHT dixTolA TG,
TC ¥ LDL—cholesterol®] 22& 49344 Z7HAZ T (p <
0.001). ol|gt gzl HIgte 7FEAYolZa} CSW als
Zo A IR o]2 F71E TG, TC 2 LDL—cholesterol
FEE FA8] AT A ERIE 4= ATt shEe] HDL-
cholesterol =& AAratoll vlsliA] LxH2]o]&E JHE o
2o A F5HA IAstEeH (p<0.001), 7FEAYolFE
(0 €0.05)T CSW AF=F (p<0.05)04 FolstA F7tat
At} (Table 3).
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Fig. 1. Initial body weight, final body weight, gain body weight, and
feed efficiency ratio in HFD—fed Obese mice.

(A) body weight, (B) feed efficiency ratio.

Normal ; normal mice, Control ; 60% HFD—fed Obese mice,
Garcinia ; 60% HFD—fed Obese mice treated with Garcinia 200
mg/kg/day,

CSWL ; 60% HFD—fed Obese mice treated with Coix /acryma—job,
var. mayuen Stapf sprout 100 mg/kg/day,

CSWH ; 60% HFD—fed Obese mice treated with Coix lacryma—job,
var., mayuen Stapf sprout 200 mg/kg body.

All data are expressed mean=+SD (n=6 mice per group).
Significance: *#5¢ 0,001 compared vs, Normal group and ¢ 0,05,
“p<0.01. and "p{0.001 vs. Control group by LSD test.

Table 3. Triglyceride, Total Cholesterol, HDL—cholesterol, and LDL—cholesterol Levels in Serum.

Group Triglyceride (mg/dL) Total cholesterol (mg/dl) HDL—cholesterol (mg/dL) LDL—cholesterol (mg/dL)
Normal 99.16 =+ 5.79 75.46  + 2.38 39.48  + 1.8 22,45 £ 3.31
Control 191,47 + 557 139.04 + 409" 23.97 £  1.09% 76.74 + 588"
Garcinia 15489 + 7717 103,69 + 7127 32,77  + 316 4988 + 386"

CSWL 16477  +  7.27 121,07 +* 778 30,29 + 4,67 61.45  * 9,32

CSWH 126.83 + 6.247 105.13 +  9.08" 33.66  + 3.71" 5408 + 338"

Normal ; normal mice, Control ; 60% high fat diet—fed Obese mice, Garcinia ; 60% high fat diet—fed Obese mice treated with Garcinia 200
mg/kg/day, CSWL ; 60% high fat diet—fed Obese mice treated with Coix lacryma—jobi var, mayuen Stapf sprout 100 mg/kg/day, CSWH ;
60% high fat diet—fed Obese mice treated with Coix lacryma—jobi var. mayuen Stapf sprout 200 mg/kg body. All data are expressed

mean=+SD (n=6 mice per group). Significance: #p

group by LSD test.

{0.001 compared vs, Normal group and ¢ 0.05, "< 0.01, and ~»{0.001 vs. Control
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7 2Z

4, A Y| p—LKB1#} p—AMPK 93

7+ 2A oA LKB1# AMPKO] QA4S &3
A4 B Akt vld tRtoll A AR o] A
AL FolstA At eH (p<0.001), 7FEA
oA 2ol Hste {sHA Frkste AE &4l
At (p—LKB1 p<0.001, p—AMPK p<0.01), 18]
A} BE CSWE Fog wollA FEEH o2 FolstA
Ho] Z718Heh (CSWL p<0.01, CSWH p<0.001) (Fig. 2).
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Fig. 2. Expressions of p—LKB1 and p—AMPK in liver tissue.
Normal ; normal mice, Control ; 60% HFD—fed Obese mice,
Garcinia ; 60% HFD—fed Obese mice treated with Garcinia 200
mg/kg/day,

CSWL ; 60% HFD—fed Obese mice treated with Coix lacryma—job,
var, mayuen Stapf sprout 100 mg/kg/day,

CSWH ; 60% HFD—fed Obese mice treated with Coix lacryma—job
var., mayuen Stapf sprout 200 mg/kg body.

All data are expressed mean=+SD (n=6 mice per group).
Significance: #p<0.001 compared vs. Normal group and ~p<0.01,
"0<0.001 vs. Control aroup by LSD test.

2 8 AARIA BT 54
el HAE HARIAQ SREBP-13}
SREBP-29] Wa#-& S48t 1 A3, + A 27 A
el wjste] diz2ol A nAgA o] dH = A LEe] #
Al F7FstH (p €0.001). 183l th273} vlus) 2
Fa FoATSolA Tdo] gastgedl, 53] TG &4 WA
1249l SREBP-191A 7k2AJYol#3} CSW ieEwol 4
A FE7HA Ee] gashs A& AT £ A (0«
0.001) (Fig. 3).

o i1 p
42l HMGCRO] &S &43tch 1 23
ACC9) Aol Biste] dizollA FoJsHAl A
gon, k=AY (p<0.001)3 CSW A% =7 (p<0.01)
oA fostA Qlatsrt F7kstgth. 18]lal FAS, SCD-1,
HMGCR &% ZA3t, BE AAo|A HAFwtel H|ste] iz

43

oflA mxgAol= Qlste] W@l FIhsHAT (p<0.001).
o] fEFAZEAN o] vstel Ho] Fo3A
Fastnt. 53] SCD-1& 7F2AYokts CSW s Eo|
B 7] W] gashe A& AT 5 AU (@
{0.001) (Fig. 4).

sreep-1 [ [ P R
SREBP-2 | - |
Histone | ———— |

(fold of Normal)

0.6 A

0.0 -

SREBP-1

SREBP-2

ONormal ®Control OGarcinia BCSWL BCSWH

Fig. 3. Expressions of SREBP—1 and SREBP-2 in liver tissue.

Normal ; normal mice, Control ; 60% HFD—fed Obese mice,

Garcinia ; 60% HFD—fed Obese mice treated with Garcinia 200

mg/kg/day,

CSWL ; 60% HFD—fed Obese mice treated with Coix /acryma—job,
var. mayuen Stapf sprout 100 mg/kg/day,

CSWH ; 60% HFD—fed Obese mice treated with Coix lacryma—job,
var., mayuen Stapf sprout 200 mg/kg body.

All data are expressed mean=*SD (n=6 mice per group),*

§jgnificance: WQS 0.001 compared vs. Normal group and < 0.05,
0¢0.01.and  ©{0.001 vs. Control group by LSD test.

Iv, &1

&% (Coix lacryma—jobi var. mayeun Stapf)= ZEAE
2 BT &afglon f2uete] RS A oA Aul =
oA oY &R it E7)E 71E9] AARE ARSI
FTAE WM EE AE TOE BolE AR JHY. &%
FTAY a5l s Fulwt, e, FEF TY B AT
o] Bago] k), JAZRE ofefdt &7 FAA et
U Ao 219 @7 wntel Bt A2 g2zl Aol gl
ol & A= MREF 5 FEE
var, mayuen Stapf sprout water extract; CSW)2] &u]qt
AIE Fsty] Ykl A& JPstTh

APL 98 52 2] C57BL/6 miceo] ZAHHA o] S 637t
e, A 7tEA Yo 258 EE= CSWE 7
Fos Foh AE 8 £, RPeE 42 €3S &9 M
T vpo]QubA <l TG, TC, HDL—cholesterol @ LDL—
cholesterol®] &8 &%3}921, western blotting &4
Al 7 2F W A gwd Az dEe &3

shsiet.

Z

(Coix lacryma—jobi
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Fig. 4. Expressions of p—ACC, FAS, SCD—1, and HMGCR in liver tissue.

SCD-1

HMGCR

mCSWL mCsSWH

Normal ; normal mice, Control ; 60% HFD—fed Obese mice, Garcinia ; 60% HFD—fed Obese mice treated with Garcinia 200 mg/kg/day,

CSWL ; 60% HFD—fed Obese mice treated with Coix lacryma—jobi var. mayuen Stapt sprout 100 mg/kg/day, CSWH

; 60% HFD—fed

Obese mice treated with Coix lacryma—jobi var. mayuen Stapf sprout 200 mg/Kq body. All d*ata are expressed mean+SD (n=6 mice per
group). Significance: *#p( 0.001 compared vs. Normal group and ¢ 0.05, 0<0.01, and " ©{0.001 vs. Control group by LSD test.

AAZFH 4ol Dagt uA R 228 437F 4
S TGe) FHE Awado] ol 2w A wawol o
oUA ol AFo| F7t5HA Ak, olo] EF w9 TG
SEg 233 23, Do) 40l oa) dxzoln
kol vlsl f9J3 S7H7F dlem, CSW oo 93 5=
olzAR oz ZrAE It} Cholesterol2 A|Zutal Al Ao
29 Addl& A= AEoltt 1 F LDL—cholesterol
&49 cholesterol& L2 o] FA7|=H AFo] &=
LDL—cholesterol $=&°] F7istta ¢=1A4 Qltt. w2
HDL—cholesterol& &3 £°2 o|%H cholesterol2 $lof
F= I3 st=Y) AlFo] 254 HDL—cholesterol &2
Zagthn dEA Aoh? | o]g$ TC, LDL—cholesterol %
HDL-cholesterol®] =& XA &334}, TCS LDL-
cholesterol2 1A HFAlo|&2 Q3] RE FoA] AAIZHTE =7}
ston], gz uLs) Z2Aok2a CSWEH 2ol A
FoJstA Fadhs A& &8kt ¥ HDL—cholesterol
FEL Y2l Hgte ofF FojFolA Frbstglnh, ol gt
Hom u)so] Hof CSWi B4 Wl uekaal uo]2n}
ASg skl Ul ARE W S Y Ao AR,

AMPK9| gHd3t= A2 AFAATE F 2o 935 v3
o el Q. ol@ig AMPKE LKBIo| j3) 24}
HoP?Y, & QA2 western blotting £4& £3)] 7+ 23 4|
oAH At 1 Az DAYl M) o5 Fad
LKB13} AMPKY] QlAISHE CSWe| B2 9l5] 27447 :
AE Y > Aot

APAEL] AR TG ZHE 22 A 20| =7]7
F7hshetl 4 S0, ol A4S SREBP-1 59
W AARIAE] 28E, 283 TG FABH AAER
ACC, FAS, SCD-17} 9J&d ©]&& SREBP-19] ®Z A}
2 FEIF0. TG G Bodshs olo] 7H ZF oA

-0,

o p

western blotting £4-& 3 SREBP-13 TG &%
AE5S HEE ST Ay, nAYo|2 o] FUb
SREBP-1& CSW Fo=2 ZrAaAZo=zH TG AT <l
Z}el ACC, FAS @ SCD-19] H&& Zar7lE 2 shelg
4= 919th, SREBP-2& HMGCR™ Z+2 cholesterol 33
FAAE 2AHE AARlAL ) o] £ QIR}E western
blotting £4 02 7+ ZF| oA =43 A3, TA|EAo] A
=2 Z715F SREBP-2& CSW EH=Z2 Ao =ZH
HMGCRO] 2l 7r2 A7t

ool AitEE AAA o] HF et FAl CSWE Fo=
LKB1/AMPKE @43A# TG, cholesterol FAJol Holdt=
SREBP-1, SREBP-29] AZE %3] AUdAHS JAst=
Fujnk G718 ol RS WerElojUrh,

‘0,

2 A7 1
W A TS Shelstton, e 2E AnE 25le,

2. IAYAolE HHs FERDS EH YoA v
vpoloutAE &A% Ad, CSW Fo7h TG, TC,
LDL—cholesterol &2 {9314 #HAAAFHoH,
HDL—cholesterol®] =& F2|sHA4 Z7FA
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3. 1t A A Al 9 F= AMPKS LKB19
E-S ST A, 1A o2 Zhad J4kEE CSW
FA2 JoaA T7HA7]= AL AT 4= Uit
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