J. of Korean Oil Chemists’ Soc., 1
Vol. 31, No. 1. March, 2014. 101~112

ISSN 12259098 (Print)

ISSN 2288-1069 (Online)

http:/ /dx.doi.org/10.12925/jkocs.2014.31.1.101

AEY2HE AEANA RS FEE EAXE HaTA

sy A’ . g o ’T

Extracts of Housefly Maggot Reduces Blood Cholesterol in
Hypercholesterolemic Rats

Byung—Sung Park' - Sang-Oh Park’"
' Department of Animal Biotechnology,
2Institute of Animal Resources, Kangwon National University,
Chuncheon 200-701, Republic of Korea
(Received February 20, 2014 ; Revised March 13, 2014 ; Accepted March 14, 2014)

8 o 1 & A= 1EYAEHE AolE AT AN meEfF oe-&5E& (Ethanolic extract of
fly maggot, EM)9] AFF7} Al A4 vX]= FFE ZAFSHATE Sprague—Dawley A 2l
EE ol&3dly 4 AHFEM Tz dix#=0, 5.0, 7.0, 9.0 mg/100 g AF=2 FEh4 65 <t
ottt EM Folite dixzad Hlud o @3 F4AY, FZA2HE, LDL-C7F fostA 23ttt
(p<0.05). HMG-CoA reductase activity= 27} H|2g ©ff EM FoZoA Bgoy FAHE, 35
A2EE 9 G54 WiAE2 EM FolZolA folstAl =AU th(p0.05). EMO] @ Z|AEE At
IRt A=A 2487142 #Est] fsiA LEHAHE AolE AT oA FeE AARHA
sterol response element binding proteins (SREBPs) & the peroxisome proliferator—activated receptors
(PPARe) ¥dE ZAstch. EME JIEYAEHE Aolg Fa82 WL Zto|A SREBP-le,
SREBP-2 mRNA @& odgta FAlo] PPARe mRNA AL E2AA7E Aoz yehygrt
(p<0.05). & 9] A= G5 AESFEE0l AEYLHE AolE HFIR A=A AHiAtet
7T BEetA vy 2 AR 24E 5ol @ EYAHES WETE AE AMEE

st

Abstract : The aim of this study was to evaluate the biological mechanism of orally administered
ethanolic extract of fly maggot(EM) on hypocholesterolemic rats fed a high—cholesterol diet.
Sprague Dawley male rats were divided into four groups (EM dose control=0, 5.0, 7.0, and 9.0
mg/100 g BW) and were treated for 6 weeks. EM groups revealed a significant reduction in serum
triglyceride, total cholesterol, and LDL-C when compared with the control group(p<0.05).
HMG-CoA reductase activity in EM groups were lower than those of the control group, but total
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sterol, neutral sterol, and bile acid excretion were increased in EM groups when compared with the

control  group(p<0.05). To identify the

biological

mechanism of EM towards the

hypocholesterolemic effect, sterol response element binding proteins (SREBPs) and the peroxisome

proliferator—activated receptors (PPARa transcription system were determined in rats fed a
high—cholesterol diet. It was discovered that EM suppress the expression of SREBP-1aand
SREBP-2 mRNA in the liver tissues of high—cholesterol diet fed rats, while simultaneously
increasing the expression of PPARa mRNA(p<0.05). This finding indicates that EM may have

hypocholesterolemic  effects in rats fed a

high—cholesterol ~ diet, by regulating cholesterol

metabolism—related biochemical parameters and SREBP-1a SREPB-2 and PPAR agene expression.

Kewwords . Blood lipid, HMG-CoA reductase, sterol, SREPBs, PPAR a.
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AR APLEC] "¢ =2

LDL-Cet S4#% =2 57l dgud
S7F 99 2 A2Y g, HwE xZdshs
A IS 2S5 SIHH1-2] 29
frafigt 214 LDL-C
Aolof o5 xde
Ztd oy 7k H® A 7Rl Sterol
regulatory element binding proteins (SREPBs:
SREPB-1a, SREPB-lc, SREPB-2)%& 2|
£, AP, FAAT 2 AxAe) 4 @ A5
of ;e 307) ool AATAL APHo=
gyslels FRT  AABA  SAAIEHS],
SREBP-la = ZH|AHET 284t A9 a4
o} LDL 487 AAs3ae] e 21 24
SHARE, SREPB-lce S/4AIRIAEAe] /el
ZdE S A9 o=r @dlsh= td
SREPB-2= HMG-CoA synthase, HMG-CoA
reductase, LDL 84 HARFAZS] TdS =
AzxAA Ze2HE 4 /A T8 &
AAE ZA9H6].  Peroxisome  proliferator—
activated receptors (PPARs: «alpha, gamma,
delta)2 FAATAS 2HSH= AARIZIZHA 3
S84 T do|tt, PPAR-a &= oA 2| A TA}
o] F8 ZAAEM PPAR-a 9 &AL A4
& I9al HEAEY nEZEdotolq A
Atol B-Atstol|l ZRtHE {FAAS] £ 24| ¢
2t g5, ol ¥ ESE Bt
[7-8]. HA==HH dd Ads 571 A%
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ANz 22 Al 4 I 2 95y
AFE I ek AL1AQ0 A ARSH
(Musca domestica L)= 255, W5H, &
AFE BiAR Sto] At 2% JBPAAEA
kel 9 JFrls EokllA &8 4 Aot #+
2 AU PR skl HEold oW
ElolEE Zd A oY AAfolH9].
2 FEH eqFor EoH f52 =4
o] Asl a1 AR ALY 7s A vk
gt oA JEo] Rt S ek FA
FOHA, AAEE 4 XA BxE
= FFol 93 T Al dS d=Ee 2t
gon ZxmEEdEs gaol F A4FI A=
Auketctal gr)=o] IrH10]. §52 ol8et 3t
A 2 aeAte] digt AR 71&o] A
el Edo=r oshRop MEA HEET]
AT, f%  EHlEd FE=EERHE
MRSA, Staphylococcus aureus, Bacillus subtilis
ool diste] ZEet FaHEe|E[12]7 B
ek oA AtolA, El= AKHA FF
oAl ARSE §FORHFH JJEEFEEC] 5
kDa®] ageto|=[13]1E8 st FAl
MRSA, VRES} Z-2 3AA| Wil gt in
vitro F8/3& HSHTH14]. dRbAolE A
Hote B AN AAH, FFIAA
Aot A Wg=d, WA g
Bifidobacterium®] YA ZFA] 9 {7]4t
glstRAet10]. §52 i vitro FFY,
4 B in vivo A-FE] B g2 A7 A
P AT DZFHAHE AolE HFcke T=
oA dl A FAFIte] F|AIL Hil= A9
gieH10, 151
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2 dFE IEYAHE 4olE Ak 2is
oA mta]gF oet-&5EE (Fthanolic extract of
fly maggot, EM)9] AFEo7t dH 2d T4
o HAE FF ¢ I HEIAS st
2 A7 232 IFYAHE AolE dHsH=
HEoy FE2ES AAFAA7E A AAhAret
AL A3erd oiH4a 9 {342k SREPB-1
a, SREPB-2, PPAR ¢ -mRNA®] AAIHS %
Abst= Aot

2. 4 ¥

2.1. =& Ax

30Ce 37«3t Ax7NA AZXSE 500 g2
2-39" /5 (PIEAHIL (KH2)EHEH
Alggroba] 150 C€] 11, 1,000 PSIZ 30 7t
ztote] 98%ol AAS AAT thg 22t= 4t
< olgate] AAE ¢8| AASNAY EARF
IS Atk BXF AR 43t deES
1:10¢] H&2 =33t & 3F Y4HR (Reflux
condensing system)S ©]-&sjA EME& Atk
EM2 50C 8 A4 Rotary vacuum
evaporator (Eyela N-1000, Tokyo Rikakikai
Co., Japan)& AHgste] 7, 555t 5 kDag]
FHHer|EE FFote FEE 4.30%5 2
th. Fodeols £ S aokstA ofafet
Zrt, ohe]f-%ol Thermolysing A3t 37T,
BAIZE M-S BolA 484 THd JieEdlE
ZA A, 7teEellES oe2 =3tet o
—20°CoflA 24A17F B%F BRIt § o TsfA
ge FEEZ A9t AdREFEEIA
MRSA strain 35959} VRE strain
AA FHT} HAYA Fhe= WS T 5 gF
Hog FIRRith= AMAE RISk ofeE3
E=25H Frgeto|E= Gel
Chromatography®ll O] A 25t o™
RP-HPLCE o]-gsto] EAstirH 14, 16].

=2 go e

22, AR 2 F2AY
SE2AYe 49 ANFEAF BelaATIel
A AR gelHoln wetAel Axje] uters

T - =
Fegolglon sty FEAERHLYE] 9
Ak 40mte] A
Sprague—Dawley strain (A5 200-210 g)& tf
SO e HA(FHRE WHEFEH FFEUTh

41% (EM EFo=: diz#=0, 5.0, 7.0, 9.0
mg/100 g AF)L2 FEst I1F T 1074
Aol 7 1argA b olu] st 7=
Agalol= AIN-93[18]ef 7|3t FAA0lE =
A, BFskEL e, SR dFS T
stAl  ZxdEoiyict. Ag@Alele]l xAL FHAIR]
(casein—vitamin free) 20%, 255HE 39.75%,
YEGAEH 13.20%, Y 10.00%, o
7.00%, B AFZ QA 500%, AIN 93G 1Y
= STA 3.50%, AIN 93G H|E Z3HA
1.00%, L-A|2~¥l 0.30%, choline bitartrate
0.25%, t-butylhydroquinone 0.0014%=2 /3%
Aot IEYAEHE Aol @9 F VLDL-E4
2EHES 15EE FE5] YsiA Sodium
cholate 0.25%¢t Z#HAHE (Sigma Chemical
Co,, St, Louis, MO, USA) 0.5%= 71% A4
olg] L4 HINFS USFojA A, A|XsHA
o EME& A3z g2 tixet2 a1
ml, EM Fojge M2 o2 EM H7FoIF
(5.0, 7.0, 9.0 mg/100 g A= LS
ImLol &8s & mjd dAget AFtell A% 1 mm
o] ;L o] g AAF sttt B Ao
o ZAFEA HEE & U= B dtolA 6
F0 AFAYE sk AASAY 2x 21-2
3T, AUEE 55-57%, 1243 2oz 435}
At

2.3. 99 A4

Ao = 657 F S 1047 Aol AtsE A3
SEAAL o"olH == 7HEAl ntHAR] & A
o] QA M 2 mLE EH EIRH (SST
tube, BD, Falcon, SanJose, CA, USA) &o=2
A5k 2,200 g FAHEE ] o8l @¥e o
Ark A, FEULAHE, 1A G-
SYAHE  (High  density  lipoprotein-
cholesterol, HDL-C), AY=|chifz-ZHAH|
E (Low density lipoprotein—  cholesterol,
LDL-O) BZe AYE 4% Sigma Co.,
Louis, MO, USA)& °]gsto] A-gA4A
(Hitachi 917, Japan)ell QlafiA SAsFAH19].

2.4. HMG—CoA reductase activity
HMG-CoA reductase activity'™= Qureshi et
al. (1983)¢] ®H[20]0] wehA Fd3ke hEA|
£ o]&sto] 105,000 gollA 33]9] ArEe ol ¢
A dolxd  FET uHlolARE 20 mge
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Potassium phosphate buffer (100 mM, pH
7.4), EDTA (1 mM) YQdidithiothreitol 1 mMoej|
& & 43} sigith #EE 20 4L (FFelA
24 oA 50~300 ug)E FSHTE Triton
X-100 (0.5%, v/v)& ©°l&std 0CTIA 60
HiF & 108 52 8,000 gollAl ¢Alee] & ot
= fold s Asie 74 A7 -8
0Cell”l  Bystgch.  NADPH, HMG-CoA
reductases o|-&ste] AxH Z7o] =e-gds
Aoksto] 37°CAIA 3027 sheFstct. 340 nm
o g AT W 59
Jasco—-UVIDEC-610 double beam
spectrophotometer (Japan)E ©]-&5to] =453
th. NADPH®O] Wiqld Atekes SA4ste] 1 @
S HAHFAT HMG-CoA reductase activity
+ NADPHO| 4talo] o] ZaH Fo=mA] &
Asteet,

Specific activity=pmoles NADPH oxidised/mg
microsomal protein/min

S 31 =
TREE

2.5. Z~HZol= w4

e Evlor wjde FAHLEETL dEA
& Park®} Jang (2008)°] ¥ [21]0f whebA] X
Pstath. AEETE 5Y B¢ E¥S SIS
o EAAZ7] (SFDSF12, Samwon Co. Ltd,
Busan, Korea)olAl A7z st 7Axd &
Hol FAHAAHET HEARE 2X10 Volumes of
alkaline ethanol (KOH 0.5 moL/L)ell 234
T0CollA 2417 FRt 23] FEohrh. HHAR
3- a ~hydroxysteroid ~ dehydrogenase  (Sigma,
USA)ol oJgt Zmjuk-g o= AsFsigitt. KOH &
A100 ©L) T FALHES WF B2E=2d=24
5-a—cholestane (Sigma, USA)= 7} & sl4t
(500 pL)& ol&sty 33] FEsiqict it F
EE2 200 pl= H5oFAl  trimethylsilyl
(TMS) ethers2 G&35tg o 2 yxLE DBM
capillary column (0.25 mmx30m, ] & W
Scientific, Folsom, CA)¥} flame ionization
detector7t B2 Gas-liquid chromatography
(GLC, Packard model 439, USA) &£o=2 F<
sttt ols7tArM AES ARSI AEHIE
EolE 84 Isocratic temperature (260°C)S
FASHLE. Split ratios 10:10]91em AHE
FEE R 25E4 WA A Al f=2 |
2] Al Hlgg ALtstlrh

BRI e s

2.6. A 2 SREPBs, PPARa 2@

ZHAA Glyceraldehyde 3-phosphate
dehydrogenase ~ (GAPDH)ol it sterol
regulatory element binding proteins (SREPB-1
a, SREPB-2), Peroxisome  proliferator—
activated receptors (PPARa@) 2 Z|xZof A
B-Actin®] W3t lipoprotein lipase (LPL)

mRNA transcripts2] AdiAQl e
Real-Time  Polymerase =~ Chain  Reaction

RT-PCR)ll ¢JsiA SAstqdrt. aofshd, 7
AEAE QF & HHELo] 5 FHNA
-80C E¥sIAth 30 mge I A=A
Xprep Tissuee RNA Mini  Kit (Philekorea
Technology, PKT)9] lysis bufferE Argste] &
RNAE FE3t9tt. RNA sZ+ NanoDrop
ND-1000 Spectrophotometer (USA)E A&}t
260 nmollAl FFmol oJsfix AN CeH F=
=l RNA 300-500 ng/ulLE 4t &9 1 ug
RNAE cDNA synthesis kit (PKT)E o]&5}o
1" strand ¢cDNAE sttt cDNAE 70T
5%, 42°C 3048, 85C 58 Hi%ste] FEstalrt.
35422, cDNAE RT-PCRO| <JsiA 53
(Template) S 24 AR J1E f§A1F
(Reference gene)Q! GAPDHO| oigt 2t =1 &
A72ke] mRNA ZAfe] et AJofAel =5 <
15t tt. RT-PCRE QuantiMix SYBR Kit
(PKT)E olgotom cDNAS FHRFEHA 1/5
2 349t & ZF matol (Forward @ Reverse)
£ EFsto] okt A EE2 Eco
Real-Timc PCR (llumina Inc)ollA AAIRF &
A T2 EZO] wimdo] webd Aastl
t}.  GAPDH®t pB-actinke  7]&/ZHhouse
keeping gene)2#] mRNA 9] sk ZH=ZH At
85Fch. Specific oligonuclotide primert Th
1} Zch: GAPDH

forward 5'-TGCACCACCAACTGCTTAG-3,
reverse 5 ~GGATGCAGGGATGATGTTC-3";
SREPB-1«

forward
5'-ATGGACGAGCTGCCCTTCGGTGAGGCG
GCT-3,

reverse
5'-CCTGGCGATGGCTGTGTGCTG-3";
SREPB-1

forward

5'-TTTGTCAGCAATCAAGTGGGAGAGTTC-

==
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3,

reverse
5'-GCTGCGTTCTGGTATATCAAAGGCTGC-
3,

PPAR a forward
5'-CCCTCTCTCCAGCTTCCAGCCC-3/,
reverse
5'-CCACAAGCGTCTTCTCAGCCATG-3'

B —actin

forward 5'-CTCTTCCAGCCTTCCTTCCT-3/,
reverse 5~AGCACTGTGTTGGCGTACAG-3";
LPL

forward 5'-CAGCTGGGCCTAACTTTGAG-3'
reverse 5—AATGGCTTCTCCAATGTTGC-3'.

2.7. BARA

= QFETH dojdl A= SAS RIS
ol-gste] ALPEAH (ANOVA)OY oJaiA] EAsHA
ot RE ARE B+ EEHEAH0=10 wh/1
= Uelon IE3te] Aols "ol o
Aol olstol p<0.05o1A foide AAsHAT
[221.

3.4 3

3.1. g

EEo|A Ao dF% (34.12+3.20 g/} A
Z Z7FF (0.93+0.68 g/Q)2 Az Aol 2}
o|7} gioltt. EME HFEo] g o] o A
AT E ZARRE AT= Fig. 194 REspel 7
t}. HDL-CE Aledt AFe thxa3t vwg
of EMFowoll A FAstA EM 7, 9 mg £
T2 EM 5 mg ool HEA o B2 TAE
S HYom ZF A Atole] FAHI FoFt
7b UEhgtr (p<0.05). FAAY, 22 AHE,
LDL-C&= EM Fojio] izt Hlwd uf z}
Zy 20.15, 1877 % 27.60% HASHFh
HDL-CE= EM Fojio] tjzad H|lwg uf
141.43% s2JstA S7¥etdtt (p<0.05).

3.2. HMG—CoA reductase activity

EME 7759 & =HEox HMG-CoA
reductase activity:= Fig. 2] WERHTE 7HoA
ZH2EE Y TEHF  F83% BA
HMG-CoA reductase activity= SR H| 1L

g o] EM FojZolA 19.85%7HA] &-ol5H4 @
oAt (p<0.05). EM 9 mg o7& EM 5, 7
mg o] HSIA o We §A4ATAHS HIo
o ZF A2 Atele] FAAH Kbt UER
t} (p<0.05).

3.3. 2HZE9] wjAd

EMS 350l g SisoA BEHE B4 Hf
At AHEQ] AALL Fig. 3o Uetdlitt. 2
HZ9 Al7= EM Fojgfof olEH o= 26.78%
7okl o™ FTSHAHE, T AEHE,
Coprostanol2 EM FotolA 23,76, 36.25,
5.55%(EM 5 mg BAD7IA 22t fol51] F
Zhek Tt (p<0.05, ). FAAAEE, E54] HY
Age EMES Fo & o 31.17~33.35% ©=
AROoH EM 7, 9 mg Fov2 5 mg T
Bt} ¢ &2 &54S ujdstela, Lithocholic
acid, Deoxycholic acid, Cholic acid %
Chenodeoxycholic acd®] E+= EM Fojolt]
Za Bo Z47F 17.65, 21.48, 30.10, 107.87%
o AR (p<0.05).

3.4. SREPBs % PPARa fdx} 28

EM& 7759 3 =M SREPB-la,
SREPB-2¢} PPAR-«a 9] AJtH& 452 Fig. 49
A RY Hie} Zt} SREPB-1a, SREPB-29] A
4 $52 EM RowolA dize Hote 7tz
0.25-0.54. 0.22-0.59 wfom PPAR-« 9] A
g +F2 055 |FYsHAl =%t (p<0.05).
EM EojiLo]l 4] SREPB-1a, SREPB-29] AFtf#
F22 7, 9 mg F9Fo] 5 mg T H|L
S o Z+2F 0.25-0.29, 0.32-0.37 Qsich o]}
Y2 PPAR-a mRNA AARGARF] A)A]
F52 7, 9 mg FoFo] 5 mg T Hri
0.16-0.20 S-25HA =AUt (p<0.05). §H, EM
7, 9 mg FAFE  AfololA  SREPB-la,
SREPB-2, PARR-« 9] AHd &2 SAZ
A7t U] dsk

4, a1 #
2 ZAdtollA AT Fa% AHAE TZE A
ol At ;=oA EME Fojrt I
g 9HE 5 Adoke Holqdth

AF oA EMo] @9 LDL-CE &2l5H
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Fig. 1. Changes in serum lipid profiles after ethanolic extracts of fly maggot(EM) oral administration
in rats fed high-cholesterol diets.
Bars+SD(n=10). “*p<0.05 among groups.

250
HMG-CoA
200 -
5
2 150 - Fig. 2. Changes in HMG-CoA reductase
= activity after ethanolic extracts of
= o fly maggot(EM) oral administration
£ in rats fed high—cholesterol diets.
- Bars+SD(n=10). HMG-CoA
reductase activity: pmole NADPH
, oxidized/mg microsomal
o protein/min.  *°p<0.05  among
EM{mgflO@ g BW] groups.
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g

! 50
; a
= Total stemL a Total NS
680 1 ¢ %
m -
o sily
Eﬁm R =
o £ |
20 -
10 -
10 -
o = T T T ) 0 -
o 5 7 9
EM(mg/100 g BW) EM(mg;‘lOﬂ g BW]
G b a 11
| TC b 3
30 Coprostanol
10.5
25 i
20 10 +
3 g
£ 155
E 95 -
16
9 -
5 r:
0 - T T T ; 85 +
0 5
EM({mg/100 g BW) EM(mg.c‘lﬂﬂ g BWJ

mg/d
BN

=
w

5

o

Total AS a Total BA T
30 - b =
e 15 -
] =
_ 2
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0 - T T T n |
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Fig. 3. Excretions of fecal sterol after ethanolic extracts of fly maggot(EM) oral administration in
rats fed high—cholesterol diets. Bars+SD(n=10). Fecal excretion: mg/rat/day. **p<0.05
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Fig. 4.
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Relative  mRNA  expression  after
ethanolic extracts of fly maggot(EM)
oral  administration in fed
high—cholesterol diets.

SREPB-1a, SREPB-2:
regulatory element
PPARa:

activated

rats

Sterol
binding proteins,
Peroxisome  proliferator—
receptors.  Bars+SD(n=10).
*p<0.05 EM groups vs Control group.



Vol. 31, No. 1 (2014)

FZ 4 At Park (2007)[13]9] Ayt= 2
Asts AAsED. EMo] ot 9 A AgA
7172 s] olef=EA] ettt EM2 et
o|EE RSt 7| wiwel ESHAHE A4R
He T2l WA Bfﬁa’obactena ol
Lactobacillusi®] Z2o|| o3t H|mtA FHAFY
d ZAog /\gz]-ﬂ/\ 9ItH10, 23]. %@E}o]c

0

e e R R D

S| A Bifidobacteria £} Lactobacillus w55 %
W71 E Aer dAR24]. Bifidobacteria 2
Lactobacillus= @ 2AAYAIE zdste] £0

22X ST FHAHES BETH25] & 4
Fol4 EMS| ZeAHE grmie A4 o)
WAl tigt Z} Jsrt g2 ARE A4 o] o)
fFregd 4 e 1 249 dAEge dd A
o2 Jpdsith FSe Y= EME AR
A SiEoA W W Bifidobactera Y
Lactobacillus®] A9A FAlo] s zAF, ==
24t 22 g2 AREAHATe] K-S KA
SHATH10]. HEOA 7 Alzie] Addat z
A, Zenite A 2 AEHE S A
IR AREAARE @9 e AHES
AoR HIEQUTH23]. SYITHEAE HH
A28y 22E 7F AEujF datolA {7
H]'/k]— ZAro 2HE ZAHo] ghAjo] trolx]
Fatty acyl synthase activity?} ZHAste Aoz
HuEQIeH25]. FAHE AolE AT
T EM9 Fof7t ole &2 LDL-C9] #
£ Uehd Ho=m & wf ARl digt A4
A ALY e A= Ao=m AT
Ut

2 2% EM9 Eo7t FE9
HMG-CoA reductase®] A4S AT FA
of EHE B AHES WS SINAZOR
A Ed LDL-CE Y&t AME AEA &<
3 & Aotk elAl HMG-CoA  reductase
activity7b GAEY L EHS 53 AHE HiA
ZFol 71 H& EM W gRE I+ Heelt
O] Bifidobacteria®] YA FAlof| gt Hlm|t
A BAdgug A £ AuH10, 23-24]. 7H
A EEaHE "”°L‘6‘Q HlgAgt  &ael
HMG-CoA reductase activity®] A= o =
A2EHE sEE WETH26] 1EZYAHE HE
oA HMG-CoA 42 TA(EHsHA =)
2 BAolE AFIRE e HIshA A=l
H dH F FAAYE LDL-SHAHEC] #HA

>u:
b 22
EI I

Eah

Rl

I P

=L

ol A

IEHLEHE HE=

st= Aez HiEIT [26].

EM ZAH4FoE TtoA ZH2HEZEEH T4
H 12 @54 (CA, CDCAY S7F 9 & 4
o Eof oA wEAH 22 @4 (LCA=&
44, Ags=A o5, DCAE FASHA S7t
AAA BEHE T G549 vjd FFE =
tH27]. Higaki er al (2006)2 4 HE=oA of
5 oo z3te gefo|Ert IEAa At
I o] EEAte] E¥oz wijAdE ot ot
28], QIXtwt  FEONA  Bifidobacteria 2
Lactobacillus®] @ ZHY~HE ZAET
7172 o]t mAFEL] HaRAEC] FYAH
@“é?l—/tﬂ 24E dAIste] Ze2HE B
FEZ FAlf —F: He 8 SH2HE AlA
—i—;ﬂﬁ}ﬂ rog dHHY. Bifidobacteria
Lactobacillus7} =& ]/\ |23 AgSiA AlA
£o8 ZHAHESY S48 AT A &
589 Aed (FU2EHES hAEE)S M5t
I EZYAHERRH ThEold %"Eﬂq AAE
Z26l= Aoz GHHTH29]. E@FAte] wjAd=k
F7h AtollA AT a/‘é zH ot &%
o] ZH|AHEo] FEAL o= vA= AL

_r:id

W&l o wh ok

L= S= I8 W)

2 8 4 23]

EMO] Fof7} 7t 22 o] Z2HE tAE =
Zsl= SREPB-1a, SREPB-2¢} PPAR @ -F7%}
°] mRNA F& 24dsto] Foai I =7
AEHIES WEthe AMES =eIsklth SREPBs
+ ZU2HE el ZE HMG-CoA%t ®
ohE Aol ot fAA JAE 24,
g FE2HES SV oA |1 T &
Wy Eo=5E SREPBs] Tl 7He-EsiE
SRRH30]. EM FolFtolA  HMG-CoA
reductase activity®t SREPB-1«, SREPB-29] &
Azt Fd@o] Fdd M2 o9t S Ao
Z B 4 9Jt}. SREPB-1a, SREPB-2& ATl
4 5—4‘—:‘, ZY2EHE, AT 9 LDL el
ZgE dickro] FRAES 249 4+ Qo
[6]. PPAR-q = m|EZCE o}l 7t 2|ubate] @
—Afsol] aehd FAAREES HEIIT30].
E'_V—H]O]% AFshs HEet vlud o 1EHA ﬂ

E % FAoA SREPBs@ HMG-CoA 574X
‘37',_0 AAEH ol FHl zALS =L Qo]

= o T =21

o] & 4= 9lrH26]. EMQ] AFFoI7} HE9] ZH
oA SREBP-1a, SREBP-29] °l¢}S Edlo] =
A2EE A FAA Tdo] shkxd HA
PPAR e 9] &/4stE Boto] AHESN /%

=

ne

2



AFz2A HAEg Aor Eoh. 1ZHAHE A0

5= #=olA SREPB-la, SREPB-2
mRNA HARS AISHAAITE PPAR- o mRNA
AAZE S71st gtk Ae el a9 Bs A
WS E%5H= SREPB-1a, SREPB-29] 3}
Frdw fA2 FER AEREE 2=
PPAR-q o] A3=xEd 44 ¥d2 EM U]
A @t fete|=of SJsiAl HERd HlElH
& Bgane] 7oz & 4 & Aotk

5. 4 &

dEdoz IEYAEHE Aolg HFck &
ColA EMO] A7l € d ALRWE
=t 2R AHE glsiglnt. @ 24
At BHSH 71Ho2 HMG CoA reductase
activity 94, EHE FolA vidEE AHEY
wAd=F =7} 18]31 SREPB-1a, SREPB-2
mRNA9] o}gFx4dit FAlo] PPAR-a mRNA9]
Rzl oA vetdtte HS FEslh

Wil 2

B ATE 20000 SUFALEY 7|S7n
A QUGB R AL,
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