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ABSTRACT

This study was performed 1o investigate the effect of lecithin on lipid metabolism and antixidative capacity in 9-week-
old rats. Forty-five male Sprague-Dawley rats weighing 249.8 g were blocked into three groups according to their body
weight and raised for 8 weeks with experimental diets containing 1% (LM) or 5% lecithin (LH) and control (C) diet.
Plasma and liver total lipids, triglyceride, total cholesterol and plasma HDL-cholesterol concenterations, and fecal total
lipids, triglyceride, total cholesterol and bile acid excretions were measured. Malondialdehyde (MDA) levels in plasma,
liver, superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GSH-Px) activities in red blood cell and
liver, xanthine oxidase (XO) activities in plasma and liver, and total antioxidant status (TAS) in plasma were also mea-
sured. Effect of lecithin intake on antioxidative capacity was not significantly different among all the groups. Plasma total
lipids, triglyceride and total cholestero! levels were lower in lecithin groups compared to control group, and these three
lipid levels of lecithin groups were lowered dose-dependently as dietary lecithin level increased. But liver total lipids,
triglyceride and total cholesterol levels were not different among all the groups. Also fecal total lipids, triglyceride and total
cholesterol excretions were highest in high lecithin groups compared to two other groups. Thus it is plausible that lecithin
intake decreases plasma lipid levels through increasing fecal lipid excretions, and may be beneficial for treatment and
prevention of hyperlipidemia, but has no effect on antioxidative capacity. (Korean.J Nutr 2007; 40(4): 312~319)
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AR AubaEeA] EE)h HAES A4 phos-
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FHAs 55 AT 5 l5o] AR B 1E
2HE o2 FHASE FES § 27 lecithing 300
mg/kg body weight® 1097 48ukE]e] B7|7] Foist
e u 27 Fo| Fa2HE o] izl s 48%
223} lecithin®] HDL (high-density lipoproteins)& %
7M7) 3 BWAE X 8ol Zdrt Qlckn Buspglvk” i
3k oje] Uit AgellM= Ul lecithin £Ho] 41 &
Z ZU2HES 2N A 87 558 4¥¢] skl &
55 FE oz RuEVE (Y fo AHEL
Alglo] ZYAHZEL Aol B8 9 g3 Y 282
Vsde AAREARE FAIAR] FYAHE 5 74 7)1
of thgt A7k FBasirta £t

A1) FAtst 2hgof st ATAREE T HARS
AHTE o 222 SODEAES T7HI71, MDAY 555
2N ZIthe B3t QUek? o]2e] A|e] ks 2k
et A7 ASH 0= o] FolA|A] ¢ka Utk

b 2 AellME eAEe] itk vlEe] AR
o] #F <] Aurtel] vlxE FES Dok 28t 971
® Sprague-Dawley F2] 7 AFHAE oz 32 4
o] (F 4&2] 40%)°ll Aol FAIG 1% T 5% HAEE
Arkete] 8 AAA = AT 1o F A, T
2HE, AL 59 342 HDL-ZHAHE 55 ¥

Table 1. Compositions of experimental diets
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, FEU2HE FAAE D FEAe] iid,
HREE S-S S5 dla"e] #AF ] Adiale] mlAs
oake- A u gt} obe# 7kt ¥749] malondialdehyde
(MDA) 5%} xanthine oxidase (XO)2] &4, 7+ A&
Tl superoxide dismutase (SOD), catalase (CAT), %
glutathione peroxidase (GSH-Px) 2] 848 S43l3, &
7] total antioxidant status (TAS) 58 F3st] &
AbsleS dobr Tt

)

AR EEL A3 959 Sprague-Dawley & 31 45vie]

2 FUAFTEAN FFLo}

ok AR 5.0% olal, & 8.0% olshE ASAIZ] 3 ¢
s5volely F-2-¢9) wi S Bal 150kl 3ToR #
F3lo] & mlelY stainless steel caseollX 857+ ARS3IS]
o, Aojet B2 Al HES SISith AFAE 25 22~
24T, 55 45% U2 A AlFH LY lighting cycle
12A3F 712 9AetA st
A3lof| AMggE Ao]2] A A Table 13} Zth AIN-

oo
oft
—

Group

" C LM LH
Ingredients
Cornstarch (g/100 g dieh) 29.0586 28.9186 28.3486
Casein (>85% protein) (g/100 g diet) 23 23 23
Dextrinized cornstarch (90 — 94% tetrasaccarides) (g/100 g diet) ? 9 9
Sucrose (g/100 g diet) 7 6.95 6.76
Com oll (g/100 g diet) 13 12 8
Soybean oil (g/100 g diet) 7 7 7
Lecithin (g/100 g diet) - 1.19 5.95
Fiber (g/100 g dieh 6 6 6
Mineral mix (AIN-93MX)” (9/100 g dieh 4.1 4.1 4.1
Vitamin mix (AIN-93vX)? (g/100 g dieh 1.2 1.2 1.2
L-cystine (g/100 g diet) 0.35 0.35 0.35
Choline bitartrate (41.1% choline) (g/100 g diet) 0.29 0.29 0.29
Tert-butylhydroquinone (g/100 g diet) 0.0014 0.0014 0.0014

Total 100 100 100

Total calorie (kcal) 437.2 435.8 430.4
Carbohydrates (% as calorie) 39.6 39.6 39.5
Protein (% as calorie) 19.1 19.2 19.4
Fat (% as calorie) 41.1 41.1 41.0

1} control: high fat contro! diet group, LM: high fat 1% lecithin diet group, LH: high fat 5% lecithin diet group, 2) Mineral mix (AIN-
23mix) (g/kg mixture) : Calcium carbonate anhydrous 357, Potassium phosphate monobasic 196, Potassium citrate, tripotassium mo-
nohydrate 70.78, Sodiumchloride 74, Potassium sulfate 46.6, Magnesium oxide 24, Fenic citrate 6.06, Zinc carbonate 1.65, Sodium meta-
siicate - 9H.0 1.45, Manganous carbonate 0.63, Cupric carbonate 0.3, Chromium potassium sulfate - 12H,0 0.275, Boric acid 81.5,
Sodium fluoride 63.5, Nickel carbonate 31.8, Lithium chioride 17.4, Sodium selenate anhydrous 10.25, potassium iodate 10, Ammonium
paramolybdate - 4H,0 7.95, Ammonium vanadate 6.6, Powdered sucrose 221.026, 3) Vitamin mix (AIN-93mix) (g/kg mixture) : Nico-
tinic acid 3.000, Ca-pantothenate 1.600, Pyridoxine-HCL 0.7, Thiamin-HCL 0.4, Riboflavin 0.4, Folic acid 0.2, Biotin 0.02, Vitamin B-12
(cyanocobalamin) 2.5, Vitamin E (all-rac- e -tocopheryl acetate) 15, Vitamin A (all-trans-retinyl palmitate) 0.8, Vitamin D-3 (cho-
lecalciferol) 1.25, Vitamin K-1 (phylloquinone) 0.075, Powdered sucrose 974.655
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93G diet'"E 7|Eo7 2o]9] grEtEl] FdoZE &5
= A% (corn starch), A2 FHZEE= i (soybean
oiD) & & (corn oi) & AHE-3IGITE @il GO =
£ caseine Ao|5A2] 23% FFEOE ARSI T #7137
2} vjeR S AIN-93G mixtureS ZH2F 4e]2] 4.1%9} 1.2%
FEo 7 Aol FFsIALE R Hole Aol F
#F9] 40%% THEIESE T, AT F o] FAY
1% (o13t LM) 2} 5% (013} L) & Al €% 97% o
FHAE (Centrolex Fs-Tn 6452, Solae Co.) 22 thA]
gt 2o) & 85 7 I
B} ool Q1 12 Al

AYFES A7) 8Y AFE 1244 23]of] 24 24
A|IZF Eeke] Mg AF s, AF W FAE A
& —20Cel ¥ERA ik

A7z FaE FEES 12407 B4 A7 3 diethyl
ether® vlF] AlA &3 3 10 ml FAVIE ol g8t 4
oA dalg AF et olw] AP G SnF WA
3l7] 98k 3.8% sodium citrate £ 0.1 mlZ UH-&
TFE AL ARSI 3.8% sodium citrate -89 0.1 ml
2 UWHE coatingdt FAPIZ 33 g4 SaEE A
£ wkz)3l7] 9184 EDTA (ethylene diamine tetraacetic
acid) 7} £°] 9+ polystylene @822 ©o} ice bath
oA 2087 WA A7 3 d4#e]7] (Union 32R centri-
fuge, Hanil, Korea) & 2,800 rpm, 4CollA 3023t 94
Eslo] olgiFe] AT 5] Y& Eelstn %
& —70C deep freezere] B3 3131tk

24 AL dag AFE 3 FA ice bath HelA] wlo
o] ice cold salinecll gol M&3g o3 oA=Z E71E Al
A &, ZAE Jgs] F3sta o)7E vl2 —70C deep
freezerol] B#alo] G484 £33 Agak 2400 AR
s} 7 &) A At 23g AL wlojs] FAE

=

g2k 7 9 e 2 5 80 T AW s5E Fri-
ngs'"Hoz ZAslglon, o FAAY FEE glyce
rol-3-phosphate oxidase (GOP)-PAPY]12-""%& o]&-3k kit
(GEA|eH £ spectrophotometer (Genesys 10, USA)
2 546 nmA it o] FALHE FEC B
AHPINE o]t kit (PEAD S o]83le] spectropho-
tometer (Genesys 10, USA) & 500 nmellA] v] & =

31913, HDL-ZeAHE 55+ LDL-Zd2HE U VLDL-
FYAHES AR T gAY 02 HDL-ZHAHE9)
TEE S48k kit (oMIAIeP E 500 nmellA Bl A=
(Genesys 10, USA) sFich

2 e} ¥ A sEE Blighs} Dyer' "3 o2 FA%
< FE3] AZAN F FAE Alo] ARk 1 ¥
SR} FR2EHE FoE YA FE5 F AEE me-
thanol2 0] dAeM9} Z& o2 KitE 0|83l &
kit

¥ Z bile acid WA= P A F-8. GEA wiA
&2 Porter 5779 &4 H& ol83le] WellA S4s101e
], 229 standards?] F4%59) reagent blank -3%2
#}o)¢} sample 3=} sample blank?] FZ%E 0] o]
£-3}9] standard curve Z2H-E] bile acid?] TEE 43Utk
methanol &% 3 mitkl £ Qi bile acid Y= 4
AZ35F 100 mg9) Wel = doln, U bile acid®] vl
22 cholic acid®] 409 kD (409,000) 8 4%} & &
AQRZ 3 AFAE ANl deth o] A AF e
wel A wjdEgs Fete] AEEFTES dotrtth

I

lo i r

]

olr

2|A313}E malondialdehyde (MDA) 5. MDA &
A& EDTA (ethylene diamine tetraacetic acid) 2] ¥
A7} 7+& 0] 23} lipid peroxidation assay kit (437634,
Calbiochem-Novabiochem Co., Germany)S |23l &
Astgich & MDA 184} 284+ N-methyl-2-pheny-
lindole (in acetonitrile) T} 45°ColA Whg3le] 4L 24
E-& AA3R=d| o]7& 586 nmolA FHTE SASSIT

i} w2 4. 879} 7k9) SOD 842 Floche 57
o] WS- o] f3)0] 660 nmold FHEE FAsIrh o] W

2. xanthine®] xanthine oxidase®l| ¢}&] superoxide®
A&, olEAl AAR superoxide”} ferric cytochrome
C (Fe+++)E ferrous cytochrome C (Fe++) &2 34
A2 v SOD7} &A1k SOD7} superoxidel] thsl 734
3o cytochrome C2} 3 &5/} ZHagdrke 9|2 SOD
o] B9 A J%i= ferric cytochrome C¢ 34 50%
Hhaal= SOD2) 92 1 unito.2 ko] e ith

Ag7e} 7ke] CATEAE Johnsson® Hakan™ 9] ¥
& o] gsle] &4t 550 nmolA FFEE % &
formaldehyde® EF fdog3lo] 4L EF JFHozH
B 24& At it

AE7 e} 7o) GSH-Px2 84d& Paglia 572 Wizt
Flohe 5”2 W& o]g3te SA4lc}h. GSH-Px &4
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Table 2. Plasma lipid concentrations and HDL cholesterol ratio in rats fed high fat diet containing different level of lecithin

Plasma Lipids (mg/dD

HDL-cholesterol:

2)
Group Total lipids Triglyceride Total cholesterol HDL cholesterot total cholesterol ratio
C 289.66 + 17.27°" 69.67 = 4.98° 91.15 + 491° 33.17 + 407" 0.36 = 0.03*
LM 24233 + 9.55° 58.98 + 3.56 79.55 + 4.78° 22,07 + 3.71 0.27 £ 0.04°
LH 188.47 + 13.77° 50.45 + 3.29° 58.48 + 3.95° 2612 + 3.76 0.45 + 0.06°

1) Mean = standard error (n = 15)
2) See Table 1
3) Not significant at e = 0.05 by Duncan’s multiple range test

4) Values with different alphabet within the column are significantly different at @ = 0.05 by Duncan’s mulfiple range test

o] &4zl = 39¥ glutathione (GSH)-& AH3Hd glu-
tatione (GSSG) & A&A7IHA FAlell HO,\ FtshHs:
& HOY &3&Z AFAT]E yhgol #oldh=tl, GSSG
1= glutathione reductase®] ZH- 02 NADPHE NADPZ
AFslA 719 GSHZ thA] g oluf 3-8 ofi= NA-
DPH= HE wistA #3& WA ¢k 213k NADP7L &
o) 1%¥%<F 2 nmol®] NADPH7} AlRRHA&=71E &35
2 43t

G343 742 X0 E 532 Yoon™ o o2 54
gtk &39Y8l= xanthineS 7122 slo] 30°CelA 20
B7r vk3-AlA A EE 2ARS phosphotungstic acidE 7}
3le] 710 nmelA 1A e s X0 SRS s}
itk X029 &4 dele 83 1LV 29 Hhsete] 7=
FE AGE A8 & pmole?] FEZE BASL 49
X029 Y w9l a4d Fol g WA 1 mgo) v
HkEslo] 71425 A uric acid & nmoled] FEE
EAEKIL RE dbslase] 84 &4 A AHgE &4
29} gy ke 1 owry®Hol] Falo] SAslgich

g2} a3} -5 (Total antioxidant status). @3
°] TAS 4=&& TAS kit (Randox Co., UK) & o}g3}o] ¥
Agjlom, ofelel B2 Atrloz dafe] TASE 574
sl3ict.

TAS (mmol/L) =
Factor X (A A Blank — A A Sample)

Concentration of Standard
A A Blank — A A Standard

&} Factor =

A A Blank: Blank®] &4 % W3l
A A Sample: 2A9] &34 E W3l
A A Standard: EF0] S % W3lek

sHAH
EE A% Y A= SAS programe ©1881 7 T

9] i BF &5 ARKINT, YA AR (own-
way analysis of variance)& 3 & o = 0.05 FFolA
Duncan’ s multiple range testel] 2J&jo] z} A 79 HHF

A2} frol e ARHAT,
H
d 1

RN

U AR

g3 U AR 3= A A9 9 FFE 2 EC] i HDL-
ZYAHES Bl&S Table 29 Zth g3 W) F A
Fo Uz HAETES vaEiRE o wARelA
ooz yigly, o] AR AR HokS u AR
Fo)l 245 (@AY 5%) 8F F AW w50t 742
Hoz wigith 3 AL FEE dixTel vlEle] 5%
AAR TN FHoR Wk, Ao] HAE ¢7EE B
%S o 5% ARl 1% dAE TR} ki W A
< B3

3l F ZEAEES] FEE gatel vlsle] 5%
AET fo)dog Wikt & 5% #HAIET] 1% A
TR foF o7 yoith HDL-ZeAH S 55 thx
oA W =& S BT, 1% HAEZET 5% @)
AEFAA tha 22 AEE B3k F 2P A S et
HDL-ZAHE B8-S ZFRE 1% A8 Fox] ¥
Z8re B3 5% HARTe] T BEE BeloH, 1% )
NEFRT 5% dAETFANN FoF o7 Eoit)

e AREE

AR A8 E AHS AP TES] 1 F AW 34 A
W F FU S 5 Table 33 29Jth 7k & A}
I A B F FEAEES] R BE T 7l f9F
2l zto]7} ASdck

B2 RS oA

A Fg Ao ulAdF (wet weight) &} M2 9] FX,
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ZAA ) 9 Ze A E9) widgke Table 49 #AAEIIC
Q) o] FFEA (g/day) & 2T HA—RTSANA 7
o<l zpol7t viertA] esirt.

W2 & | ujdaRe: 2T ARFE] F2)E)
2015 Hlow, 5% #AEIFo] TR} feo)Fo®
ek FAIA ] v ek thzTel Hlske] 5% EARTl
A %1, 5% HAET] 1% dMETEE foldog =
ot & FEUAHE MidES YT vlstke] 5% HA™
ol =9k, 5% wAEEe] 1% T} fo8o=

o Hjstolct,

Bile acid it AlY S2

A w2 9] g5t iR} ApErE2 Table 59
aopck w@Eake] udake ol gaeEztel fo4
Q1 2po)F oA WHARE 5% HARTA tha FE 7
&S Bl

ARFES A BB a2 kT E3el 1o
Table 3. Liver total lipid, triglyceride and total cholesterol concen-

trations in rats fed high fat diet containing different level of le-
cithin (mg/wet weight)

Group” Total lipids Triglyceride  Total cholesterol
C 69.26 + 5477 1226 + 051"  3.04 + 0.09"™
LM 64.97 = 497 11.67 = 1.31 297 £0.16
LH 62.74 + 598 12.89 = 1.54 3.10 = 0.24

1) Mean * standard error (n = 15)
2) See Table 2
3) Not significant at @ = 0.05 by Duncan’s multiple range test

Al Aol & Bolx| ook, Aof | dAE FH- el wh
A FHA Aol HolA| At 3 A B
& dE2TH 1% - vlsto] 5% A—RTA 2]
Zog AJt A FrES HETH 1% dMETS Aol
£ HolA| gsrout 5% sAETE tETEY #ojHos
prodesd

RIS

HAR Aol HA e HEFES] sls 4 A=
Table 63} Zoktt AE1o)A4 9] catalase?] &do] 1% @
A" FollA] 5% BIAETRY oA o0R BT, vt
v S o) F& AE Belor) o] ukel 27y MDA
¥E, SOD$} GSH-Px, XO &4, 87 TASS 72 A x5
ME BE 7 7ol F2lAA AolE BolA] ¢Sk

1z

AL M3 BFSY ALY CHARN DAl 3

gAEe] 8 2elat Ho)7t FF 2 Agrirlel] mlX|=
ke dotry] 951, HHFES %, F 2 ¥ & A
v, A, & FeAEES P30 49 HDL-F
A2HE F5s SFd2HE] digh HDL-FHAHE B
&, W9] @At idEE Sk

ko] & A dizate| nlste] dARITEIAN F44
o2 Ugly 1% HARTRLL 5% ATl TS Sk
o} 2] SRtz vlste] AR T EA W

Table 4. Feces wet weight, and fecal totdl lipids, triglyceride and total cholesterol excretions in rats fed high fat diet containing dif-

ferent level of lecithin

Fecal lipids excretions (mg/day)

Group” Feces wet weight (g/day)
Total lipids Triglyceride Total cholesterol
C 322 + 027" 23.32 £ 0.54™ 0.78 + 0.07® 6.78 +0.37%
LM 3.17 £0.23 20.67 £0.91° 0.67 + 0.08° 585+ 0.37°
LH 3.05 £ 0.17 27.62 £ 0.49° 1.10 £ 0.14° 8.02 £ 0.67°

1) Mean * standard error (n = 15)
2) See Table 2
3) Not significant at « = 0.05 by Duncan’s multiple range test

4) Values with different alphabet within the column are significantly different at @ = 0.05 by Duncan's mulfiple

Table 5. Bile acid excretions, dietary fat intake and total lipid absorption in rats fed high fat diet containing different level of lecithin

Group” Bile acid excretions (g/day) Fat intake (g/day) Lipid absorption (g/day) Lipid absorption rate (%)
C 23.26 + 1.80"™ 0.46 + 0.00™" 0.24 + 0.01°° 53.46 + 2.93°
LM 22.52 + 1.19 0.44 + 0.01 0.25 + 0.01° 57.48 + 2.17°
LH 24.16 + 1.43 0.43 £ 0.01 0.19 £ 0.01° 4494 +2.01°

1) Mean = standard error (n = 15)
2) See Table 2
3) Not significant at @ = 0.05 by Duncan's multiple range test

4) Values with different alphabet within the column are significantly different at « = 0.05 by Duncan's multiple range test



Table 6. Antioxidative capacity in rats fed high fat diet containing different leve! of lecithin
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n

Group® C M LH
Variables
MDA Plasma (nmol/100 ml plasma) 256.46 + 57.11%¢ 284.63 + 50.32 22509 = 27.6%9
Liver (nmol/g wet liver) 2384+ 1.06" 2308+ 0.89 2437 + 117
sop” Liver (unit/min/mg protein) 3426 + 257" 3289 £ 223 3435+ 230
RBC (unit/min/mg protein) 3696+  4.54" 4198 =+ 4.80 39.48 = 3.48
Catalase”  Liver (nmol/min/mg protein) 3933.68 + 976.66™ 3457.30 + 654.30 3406.25 = 1311.56
RBC (nmol/min/mg protein) 91.75 + 19.90%” 12691 + 34.11° 4048 +  11.23°
GSH-Px” Liver (unit/min/mg protein) 107+ 031% 125+ 0.26 1.22+  0.40
RBC (Unit/min/mg protein) 0.60 + 0.10™ 0.45+ 0.03 0.54 + 0.10
X0 Plasma ( zmol/min/L) 1281+ 081" 11.47 + 053 1125+ 0.4
Liver (nmol/min/mg protain) 213+ 031" 2.68 = 0.41 3.22 & 0.44
TAS Plasma (mmol/L) 194+ 025" 192+ 023 190+ 0.24

1) Mean = standard error (n = 15), 2) See Table 1

3) Superoxide dismutase (SOD) activifies are expressed as units per minute per mg protein (1 unit inhibits cytochrome C reduction
rate by 50% in a coupled system with xanthine and xanthine oxidase at pH 7.8 and 25T in a 3.0 ml reaction volume)

4) Catalase activifies are expressed as #mol formaldehyde utilized as standard per mg protein

5) Glutathione peroxidase (GSH-Px) activities are expressed as units per mg protein (1 unit catalizes the oxidation by H:0, of 1.0 zmol of
reduced glutathione to oxidized glutathione per min at pH 7.0 and 25¢C)

6) Not significant at ¢ = 0.05 by Duncan's multiple range test, 7) Values with different alphabet within the low are significantly dif-

ferent at @ = 0.05 by Duncan’'s multiple range test

XL, 5% #HARTO) 1% AANETRT TS o} )z
H]3lo] {2l o7} Qi) ko) & FYAHEL 5%
AARITo] 2T 1% dAETel vlsle] f21x ez b
Stk HDL-Zel| 28152 wA e} chzTell 5239 2}
Ol HolR| ¢ioron tiZTolA tha H2 Aee n)
FEH2EH B Uizt HDL-ZAHE] Hl&S 1% A"
T tizel] visle] vk HES BAN 59 wAEEe
HETHT foF oz Egit) o]g) o] AR H3=
G F A, $4AY, F ZUXHSE 52 JFRe Fof
5% MR 71 WA vEelkos, 3 ZeAuEa) HDL
FUXHES ¥]&E 5% AARTNAN A veldul 9}
2 A= AR A7 A 8% A AHENS A
g ofz] AFellA RJFE nle} Yx|apglchra w0

gk 2L AR 87 A Asl Zvks gaElo] g
3tal Qe tREEsA AL gojghs By} 9k o}
7R ESAMARS TR AR R O Bo] M3k,
LDL-Z2 2129 AAE 57t A71H, S35} VLDL-
FUAEHESY FEE At R g) tyx )
AgAto] LDLO) Abglahg-8 AR 7o gr] 82 i)
S FEE A ARt R 17} 9t B3] gaele) 5
ol 275 A % At ARt 4, ol w4
He] F50] FolAFE Ho] F oz gt ulg
o] FoRl Atz Al ) w3t phosphatidylcholineo] <)
8l reverse cholesterol transport7} A4 =o} 8% 2y

SHE F Al 28 T, 2N BAEE]

ST A AA 8 F ZUAHEY FES W] Fr)
_]—_’_ ,E]_:l__’. .6_]_91\:]_'5.6.35)

e F A BEE fFe oy gz
AR T = e AS B3, 5% HAETIA 713
W A%E BHYled o)e W T F A ujAo] o
ZAo% Hol Mo widE7] wlitoz welr) 3k 4
A F FU2EHE 27t HE 53 ujdo) 59 HAe
T 1% dARTR; folHog EhgolE B7s8ln 2t
o7} Yl olfE 2olR AFF eWe o A7ty
o}At}. & Mano V& HAEE AF & u ZyAHS
9] A1483d& Ashista, HMG CoA reductased] 8438 7+
aA7)el o2l A7k 2be] LDLreceptorse]] 2Jake] 2]
o] FHAHES] o] FrHEo] 7] ZHAHZ) ¥
5 SR dlo] B AEANE sakgeglot
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