J. Korean Soc. Food Sci. Nutr.
322), 197 ~206(2003)

oA Fod ok 3t 3l A

0| ¥ BT BT YA0| JYBFH0| RTE B AW NTSE,

=
StA

bEX{of .0t|j|7q SEcESE

L=

S P INTE=1)]
HUH G R

ehatstA[ A & HYTISH Olxl=s S

Effect of Raw Brown Rice and Job’s Tear Supplemented Diet on Serum and Hepatic
Lipid Concentrations, Antioxidative System, and Immune Function of Rats

Jinyoung Park, Meizi Yang, Hye Seung Jun, Jin-Hee Lee®, Hee-Kyung Bae* and Taesun Park’

Dept. of Food and Nutrition, Yonsei University, Seoul 120-749, Korea
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Abstract

Physiological functions of raw grain diet composed of brown rice and Job’s Tear (1:1) were evaluated in
rats raised with nutritionally unbalanced diet including 1% cholesterol, high proportion of animal lipids (lard:
soybean oil = 8 : 2), sub~-optimal levels of vitamin and mineral mixture along with 0.5% ethanol in drinking water
for 4 weeks. Control rats were fed the AIN-93G diet for 9 weeks, and nutritionally unbalanced rats were divided
into 3 groups, and fed one of the following diets with 0.5% ethanol in drinking water for another 5 weeks:
unbalanced control diet (UCD), raw grain diet (RGD)(UCD +20% brown rice and Job’s Tear mixture, and cooked
grain diet (CGD)(autoclaved RGD at 121°C for 3 hrs). Feeding UCD for 5 weeks significantly lowered the food
efficiency ratio (FER) of rats than the value for control animals, and dietary supplementation of brown rice and
Job’s Tear mixture to UCD significantly restored the FER. Serum total cholesterol concentration was significantly
lowered in rats fed RGD (24% decrease) or CGD (16% decrease) compared to the value for rats fed UCD. Feeding
RGD for 5 weeks significaly lowered the serum LDL + VLDL-cholesterol concentration (26% decrease), as well
as the hepatic cholesterol level (16% decrease) than the values for UCD rats. Animals fed CGD (38% decrease)
or RGD (59% decrease) showed significantly lower level of hepatic thiobarbituric acid reactive substances
(TBARS) compared to the value for rats fed UCD (p<0.05), although hepatic activities of antioxidative enzymes
were not influenced by dietary supplementation. Feeding RGD for 5 weeks significantly increased CD4" T -cell
population along with CD4'/CD8" ratio of mesenteric lymph nodes compared to those for UCD rats (p<0.05).
In conclusion, dietary supplementation of brown rice and Job’s Tear mixture as raw grains exhibited superior
activity lowering blood and hepatic levels of cholesterol, and improving mesenteric lymph nodes immune function
of rats to the cooked grain mixture of identical ingredients.
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Table 1. Composition of experimental diets

Experimental diets"

Ingredients

CD UCD RGD CGD
% (wt/wt)

Cornstarch 39.7 299 9.9 99
Casein 20 20 20 20
Dextrinized cornstarch 13.2 13.2 13.2 13.2
Sucrose 10 20 20 20
Soybean oil 7 1.4 1.4 14
Lard - 56 56 56
Non-nutrive fiber 5 5 5 5
Mineral mixture” 35 26 26 26
Vitamin mixture” 1 0715 075 075
L-Cystine 0.3 0.3 0.3 0.3
Choline bitatrate 0.25 0.25 0.25 0.25
Tert-butylhydroquinone  0.0014 0.0014 0.0014 0.0014
Cholesterol - 1 1 1
Raw grain powder - - 20 -
Cooked grain powder - - - 20

l)CD, control diet.

UCD, unbalanced control diet.
RGD, raw grain diet.

‘ CGD, cooked grain diet.

?'Contained (g/kg of mix) calcium carbonate anhydrous 357:
potassium phosphate monobasic 196; potassium citrate, tripo
tassium monohydrate 70.78; sodium chloride 74.00; potassium
sulfate 46.6; magnesium oxide 24 ferric citrate 6.06; zinc carbonate
1.65; manganese carbonate 0.63; copper carbonate 0.3; potas—
sium iodate 0.01; sodium selenate anhydrous 0.103; ammonium
paramolybdate - 4H-O 0.00795; sodium metasillicate - 9H-O 1.45;
chromium potassium sulfate - 12H>0 0.275; ammonium vanadate
0.0066; lithium chloride 0.0174; boric acid 0.08145; sodium flu-

_oride 0.0635; nickel carbonate 0.0318; powdered sucrose 221.026.

#Contained (g/kg of mix) nicotinic acid 3.0; Ca pantothenate
1.6; pyridoxine-HCI1 0.7; thiamin-HCI 0.6; riboflavin 0.6; folic
acid 0.2; biotin 0.02; vitamin B2 (0.1% in mannitol) 2.5; vitamin
E (500 IU/g) 15.0; vitamin A (500,000 IU/g) 0.8; vitamin Ds
(400,000 IU/g) 0.25; vitamin K1 (phylloquinone) 0.075; powdered
sucrose 974.655.
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Table 2. Nutrient composition of grain powders compared
with corn starch

Raw Cooked

Nutrients grain grain Corn
starch
powder powder
Energy (kcal/100g)" 388 386 358"
Water (9)" 25 6.4 11. 4’~
Carbohydrate (%)" 85.1 772 87.8”
Crude protein (%)" 87 11.3 0.1%
Crude lipid (%)" 2.2 36 05%
Crude minerals (%)" 15 16 0.2%
Crude fiber (%)" 19 0.95 0
Sodium (mg/100 g)" 3.6 2.3 2.0
Calcium (mg/100 g)” 74 NAY 5
Phosphorus (mg/100 g)* 135 NAY 13
Iron (mg/100 g)” 46 NAY 1.7
Potassium (mg/100 g)* 253 NAY 8
Magnessium (mg/100 g)*' 26 NAY 0
Manganese (mg/100 g)” 0.75 NA” 0
Zinc (mg/100 g)” 0.95 NAY 0
Cobalt (1g/100 g)” 2.1 NA” 0
Cupper (ug/100 g)”' 180 NAY 0
Molybdenum (ng/100 g)*' 245 NA® 0
Selenium (ug/100 g)”' 194 NA® 0
Todine (ug/100 g)”' 1.1 NAY 0
Vitamin A (R.E/100 g)*' 0 NAY 0
Retinol (ug/100 g)”' 0 NAY 0
B-Carotene (4g/100 g)”' 0 NAY 0
Vitamin B, (mg/100 g)”' 0.26 NA” 0
Vitamin B> (mg/100 g)* 0.05 NA® 0
Vitamin Bs (mg/100 g)*' 0.31 NA® 0
Vitamin B2 (ug/100 g)* 0 NAY 0
Vitamin E (mg/100 g)* 0.85 NA® 0
Niacin (mg/100 g)” 2.85 NAY 0.1
Panthothenic acid (mg/100 g)*  0.75 NAY 0
Folate (ng/100 g)” 10 NA” 0
Vitamin C (mg/100 g)* 0 NAY 0
Vitamin D (L.U/100 g)” 0 NAY 0

"Obtained from the Korea Advanced Food Research Institute.
2)Adapted from the Food Composition Table. 1996, National
_Rural Living Science Institute.

PNA, not available
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4it}. 0.25 N hydrochloric acid 44 ¢l trichloroacetic acid2}
thiobarbituric acid& 247+ 15%(w/v)$}t 0.375%(w/v)7} =
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A EFRE=E FAsAc

Zrx A 8] TBARS 58 A3/ A8 <F1 g9 2xA
& 1.15% KCl4 mLel] o] 43 stdch 294 0.2 mLs
# sl 8.1% SDS(sodium dodecyl sulfate) &< 0.2 mL3}
5 0.6 mL& 7F3be] &3t F, 20% acetic acid 1.5 mL
3} 0.8% thiobarbituric acid €9 1.5 mL& 7}8}3z, 80°C Al
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s 7sle] abEslgich

7tz 7] 2] catalase 42 Aebi(24)2] vk of] $238}o] &3]
koot 7k A 1 ¢830 mM KClo] &85 10 mM potas-
sium phosphate buffer(pH 7.4) 4 mL-& A}-£-3}o] 4 315
F 15000 gl A 207 A4l Ee]shadoh A5 10 uLE
50 mM potassium phosphate buffer(pH 7.4) 2.89 mL3} &
et & 300 mM H0: 9 0.1 mL& go] 938 7) A3
ohS- 240 nmoll A 58 5ok sl 3 s & é?‘s}
sdtl Catalase A4 1 unit2 187F 245 E H.0.9
(imole)-g 2] 1l 8} 312, specific activity+ 1 unit/mg protein.2
2 A A st

7%= 9] glutathione peroxidase(GSH-Px) 418 Paglia
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Table 3. Food intake, body weight gain and food efficiency
ratio of rats fed experimental diets for 5 weeks

Food intake Body weight gain 5
Group" y weht & FER”

(g/day) (g/5 weeks)
CD 173077 170+5.1* 0.28%0.02°
UCD 16.0+0.4 124+ 35 0.22+0.01°
RGD 17.9%05 171+7.1% 0.27+0.01°
CGD 17605 165+6.2 0.27+0.01°

Y'CD, control diet.
UCD, unbalanced control diet.
RGD, raw grain diet.
CGD, cooked grain diet.
YFER (Food efficiency ratio) =
Body weight gain for experimental period (g/day)

Food intake for experimental period (g/day)
¥Values are mean*SE of 8 rats.
Different letters in the same column indicate significant dif-
ference at p<0.05.
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A AR deF el nule) B ke 2
2 Abeige}

AN T s A2 YA T Alo] 4 F L d )
F 2T A 2l Folr}b gledont, AEZ7
Moz o A vhebda(p<0.05), Aol &g 4
T EE GA AT FFEFIH AT vl&] £
Aoz o] FUrhp<0.05). o]9} 2o} 5o AvlE 1112
F3lsl OIH]_AH/J T Oéz«]a]}\géj% ojoF B 3 Alo o] A~}

718t oh(p<0.05)(Table 4). g+, k=) 9] FAA FE
£ kB A F3(6.110.21 mg/g liver)ollA] Yntez
(4.370.29 mg/g liver)ell vi3l] 42% F-2A 22 o] =gk}
(p<0.05). AFEdddzAlold] dv] B &55 Hrlsio
A F )71 AubA A G = Gx]a| AT FEA
SEE GG ETEHELT K2 - < 2tel 7t gl vH(Table
5). & 7o Aapwto g Moy dvl 2 &7 Arit
FAAY FES 277 o 24 WH LAWY & gle
=206
2o

ko 2 oo Hgl z]&A ol o7} o]

Al
dto] AH A7 Ao o fBFH 2ol ulal] Aol EFo] ZHl of, Sugano 5-(18)9] Aol A & 4] o]

o EA vehd AL dr] Y & Foll A uks) ghalal 2o =5 837 E& Ao 2 B-sitosterol A olo| ArHAI A}
2} ZHE vl etul ) 7] de] £&Eo] 9)7] wlFl Aoz Al A T 2HE et 44 b, AR 201117
R ¥ ch(Table 2). @9} §Fol = v]ekwl B, 8] e}ul B, H] % F- & o &2 Zolsle] o] BAHE vl 9l 77, 1.9 o)) chitosan
ebal By, B ebR] E, vholobal, R el AL 2 o Ak So v gy, (29) ¥ tangerine-peel extract(30)¢] 3728 Al & U}
| A ey, Ak, AR ZF vkl gy, B3k obed It e T AFidME o lg AR A3t dF ST ESE S
T2, el BdE, duE Y 2o 59 7+E 2r)Aoe] F 7FA 7 = el el sk
315 355 ¢l a1, linoleic acid9} linolenic acid £-2] ] 4k TEFHAHE Alolo] 47 AFHE Al 7] dokEF
4ol FR-s1ch28). whefa] A7) 7k sub-optimal <=2} vl &} Yoz 84 22282 5 1381181 mg/dLE
a F71AE AAAst BHAdAQ e A H R Q) o)l 5 AR 2 F(106.715.1 mg/dL)ell v]sled 29% 7P%}°*E}
algked ek o] A o] 45 wal iR Aulo 4 Aoy A (p<0.05). 3HH, o fEFHd Aol Hv] B &7 4
7HR &5 el o] B 2R Y4 S 24 2FFo A e G4 A5E Hrhele 5577 *}vﬂ& 23,
24 ol igg S/ Aos AE A g cjppFddze vd €3 FEdadE $20) 247
F4& YA} Flel s, weba] ool Algbe % uleh
ul & A 2%k o) ulek o ok 4 grekol xpo]7} gl 7o Table 5. Hepatic lipid concentration of rats fed experimental

diets (mg/g liver)
-5?‘« /‘o 7—}%4 1 1
Groupl ! Triglyceride Cholesterol
3 gl ZkxX9| XRsE CcD 4.3+0.29% 35+051¢
dul 4 &5 T8 Ao & 557 4183 5 28 uCD 6.1i0.21f‘ 58+0.81°
N RGD 6.0%022° 49+0.90"

A X kAo TR 2 2 S 2o} CGD 5.9+ 098 5.2+0.37"
Table 42} Seff viebvt oot €4 A =& dWZE 1o oo die
T3 2 FH AEE Ao]d] dFE S WA Gk UCD, unbalanced control diet.

THHEL Zhell Fo =l 2ol 7} fHa = =) ¢bghr} doky RGD, raw grain diet.
N N N . o = CGD, cooked grain diet.
F3 g zxrlo 379 Hul 5 H7AZ) A 28] ) 2 : -
Tz oo §79 ¥rE ’1‘:7_]‘ ] = Fesle 24 “Values are mean SE of 8 rats.
FAAY FEE F71A How, 53] AP 49 PDifferent letters in the same column indicate significant dif-
FofE iz vl FAARAY Tyl SolHo g = ferences at p<0.05.
Table 4. Serum lipid concentrations of rats fed experimental diets (mg/dL)
Group" TG Total - C HDL C (LDL+VLDL)-C” ALY
CD 224+ 2.4 106.7+5.1° 69.0*36" 377128 0.55+0.05
UCD 258+ 1.7 138.1*8.1* 648+ 4.6™ 745+59° 1.20+0.11
RGD 32.7+2.2% 1051 9.0 50.7+4.2° 54.4%54° 1.07+0.08
CGD 405x6.2° 116.3+3.7° 55.3+1.3" 61.8+3.3" 1.13%0.05

l)CD, control diet.

UCD, unbalanced control diet.
RGD, raw grain diet.

CGD, cooked grain diet.

“LDL+VLDL cholesterol = Total cholesterol - HDL cholesterol.

¥ Atherogenic index = (Total cholesterol - HDL cholesterol) / HDL cholesterol.

"Values are mean® SE of 8 rats.

Different letters in the same column indicate significant differences at p<0.05.
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24% w3 16% o4 0 2 248k oh(p<0.05). € A HDL-
TUH2EE Fre AU R T(69.0+ 3.6 mg/dL)3 o op
T 2T(64.814.6 mg/dL) Zhell §-2] - ql 2o 7} 2w

A easkar, dub Al Fo] A 507142 mg/dLZ o of 8o
FzTret fod o o] Jdebeh(p<0.05). €3 LDL+
VLDL-Z2e| 28 & 5+ QST H N2 (745459 mg/
dL)ell A dubch 27377228 mg/dL)ell u]sle] 97% &
Mo g 718t ehp<0.05). &3, JFBF 2l olo] &
il A R S o As) Aohekx) ke gz
olol ®¥]#] ¥4 LDL+VLDL-2¥ 28 & 5% (54.4+54 mg/
dL)S 26% #4514 chp<0.05). 27 z4]o)d o
A Y-S W7 Aol = ¥4 LDL+ VLDL-Z3 ~8 2
57} ogo B3 1:]]74:?—0]] v] 5 7L/\3].‘_—_ 7A8kS Ryl o\,]_
FAH o2 Folg xfel= ob e} 7 31 %] & (athero-
genic index)E 4+&3 A3}, JFBF 221 20*011)
2] 735 AW 2F(0.55+0.05) 2.t} 118% 2719 A5 v
Ehich g, QubPAIF(1.0710.08) i A=) 421,13
10.05)9] FAAsA T 3%5?*3”1&?01] v 3 7ha3)
© 4%E Bolo) HDL-Za 26818 37} o738
ol vl 8 o] & TAR o) -] 2po] B el ] £§)
Hp>0.05)(Table 4). b22) 2] ZH 2 e 2 222 gt
A}, LU 2 E Aolo] dTL S W ok
Ho) 25.8+8.1 mg/g liver)oll 4] LUt 2F(35+51 mg/
g liver)ell »] &l 66% 2 o2 Z7}sb9dvh(p<0.05). g+,
AR A (49190 mg/g liver)9] 7h2A] ZHAHE £ 5
derEdd T vla) F9H ez Yok 3 (p<0.05), I
AP T Al E 12A ZHLHE S57} ojopy
THNZT o vls) F& Age v ot EAR gL
H& = A ofstrh(Table 5).

ol4e] AW FH 2 Fxo N3 AREL Z3s B
H, T84 AHFL v &S Eo]l2(lard : soybean oil = 8
12), b2 1% FHl AH S5 ok 422 e A7) odop
EAHWRTY A Fe2HE e dubdzTo) b))
Mg FAASG 3, a1 S7HEL & (299% Z7h)el H)
66% T7helA o] ZA vehytgg o 5 9ok
ol¢} AL Ao A S e T 15% ii‘ﬂ*ﬁﬂiﬂ Linis

Mol & AAAA Aoy nge v 2y ;
A TFEDANE fApshA] B2 o 3
= 3k Aoki 5(32)2] ol 7o o5}
HAdHE 2 & %LHMJEHAQ
H7h olge] was gl o, Hole Aol dn
FAAYE el 20 % FEF Ao}y 22
ol o B3kE /1@ & glgo] welek3
o) Aol SJoi AH2)E 5] ghe AubaalL oﬂﬂal
ol B3] 3 2Z 9 2e)2 2 LDL+VLDL-Z3) 2HE 5
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Fig. 1. Serum thiobarbituric acid reactive substances (TBARS)
concentration of rats fed experimental diets.

Values are mean+SE of 8 rats.

CD, control diet.

UCD, unbalanced control diet.

RGD, raw grain diet.

CGD, cooked grain diet.
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Fig. 2. Hepatic thiobarbituric acid reactive substances (TBARS)

concentration of rats fed experimental diets.

Values are mean*SE of 8 rats.

*“Different letters above the bar indicate significant differences
at p<0.05.

CD, control diet.

UCD, unbalanced control diet.

RGD, raw grain diet.

CGD, cooked grain diet.




A TBARS FX% =8t §-218F 2ol 7} vebb] ofstrh(Fig. 1),

AgAlel7t AU TBARS Fxol Pl & g2 43
B xR o A o] & A A ettt F, AR o
279 7727 TBARS ¥%(86.3%3.7 nmole/g liver)& 4
vhol) 2 7(71.9%+2.0 nmole/g liver)ell ®] s fre]d o2 v] &
skt ob-ge] dokEarEAelel dvl ¥ &4-& VAL A
3+ Zxx2A TBARS w5t dSFEd o2yl vlsl 27
38%(AHEA A o] 7 9) e 59% (A A AT A%
FeH ez 34skel vH(p<0.05)(Fig. 2).

olsh & ATl Ash wekl 8 F14 AAS B
22 Al A 12 H A E Aol & AAsl= A4S 7H4)
£ AU} F710, S0 Ao A A5
net LR RS SR DEREREEE SRR
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448 4 alge Adshe Aol
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7rxA 8l superoxxde dismutase(SOD), catalase % glu
tathione peroxidase(GSH-Px) &4 & 233 2 37} Table
ol
E

6ol vhehut lek. b2 A9} & SOD e L) 277
FEFYRET el F2l-al 2olr} Yo, YA E
wE A AT B4 JFRFIHNEE wl-«s}oa fre

o2 7+4 8l tHp<0.05). 7+&2 2] Cu, Zn-SOD &4 2
Mn-SOD &4 2 47}2] A3 T Zhell F-ol-el % }017} Tz
A ook}, 7haA 9] catalase B4 YA dtE
oAbl 2T 7ol f-ojd el Ael7k Gl "é‘%‘} E T
= A AT P TP HET 7hE F Al Fo)
7} A= A gk ZtxA o] GSH-Px 842 4458
o} Z27-(0.20 £ 0.01 unit/mg protein) el 4] ¥kl 2705
0.03 unit/mg protein)ell ¥ s} F-&)H o2 7FAastg ot
FETHAolo "y B &5F H7FAZ B} ATy
Nz FolAl zeo]l & vheb A dokth

SOD, catalase®} GSH-Px+& AH-f-4k A 2ht] ZH(superoxide
radical) 248 M EZ%7 A 2 BH S B3 sHE ks &
ZeAlolch Al E el A AfrAtaebe]ZHE SODe 2] &) A At

fo

| A A
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02 AEH ] F2}= o)A catalase®t GSH-Px
EE R DEELRIEL RIS R 2
©o 23 B3E3HA) Foh(33). Liu 5(34)9] °4?-°1] o3}
A7) ob 9ol Al vlebRl Eob B-7h2E S
£ AF%e)% A, 83 GSH-Px B4°] 3
38 n= ziasigon] 7hete] AAle] oA
Chow(35) @A ®letwl E 23 Hol&
A7 A AET 2 dAe GSH-Px &4o)
gk B (p<0.05), SOD2} catalase 44 ol &=
i}olﬂ SERELOTERNE ST

2 A7) Ak wie 2 F7)4 4AE 2
14 2l sdE Aol E AR 29 2L
237} Z27)sl o, 271E A 2o XA 5}
R DEREEELE S
A Apsbe Aole. 88 me 59 437}
T 2 AsFg 2 A A=
M7 o & A AT sk v g
%Li Kim »}Lee(lO £ ¥ %] n-butanol
ToA EFE2Q BHT}
71l Begt o] Aek 11 d1pheny1 picryl hydrazyl(DPPH)
gz 278A4L vehdS B wEd 2, Kuo §(36)2 &
ol §-#% DPPH =tt]z 2A 84S vetll= £4 2 con-
iferyl alcohol, syringic acid, ferulic acid, syringaresinol, 4-
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A gAe Be - £HaA.

k| IgA Y 1gG T A7 ade] JAA L £ X
£ 243 A7) Table 70 ebt ol A A HAL T
5l B °c] 7= 343 32319 plasma cell = ¥315 9 A
o] 71x] A5 AAdsle] RulatA Ert [gAs B4t
1A Y G Bu| o EAste FH AR AW L=
7] S clete HEe FE o@D, IgGe 2 Yol
7P g fo g EAsts e FEER 2] e

Table 6. Hepatic antioxidant enzyme activities of rats fed experimental diets

sSoD”

3 D 1 _pLd

Group Total-SOD Cu, Zn-SOD Mn-SOD Catalase GSH-Fx
(unit/g protein) (unit/mg protein)

CD 130+ 36" 455+30 842428 247+29 0.5410.03"
UcD 140+2.9° 406122 99.0+2.6 247+ 44 0.20+0.01°
RGD 120+3.3° 330194 86,586 236+ 44 0.18+0.02°
CGD 119£53° 251+ 14 101£6.3 176+ 14 0.20+0.02°

l)CD, control diet.
UCD, unbalanced control diet.
RGD, raw grain diet.
‘ CGD, cooked grain diet.
"”Hepatic superoxide dismutase.
PHepatic glutathione peroxidase.
PValues are mean*SE of 8 rats.

“Different letters in the same column indicate significant differences at p<0.05.
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Table 7. Serum antibody concentrations and mesenteric lymph node immune cell population of rats fed experimental diets

Group'' IeG (ug/mL) IgA (ug/mL) CD4' (%) CD8" (%) CD4'/CD8’
CD 150+16% 399+1.3 448+19" 206+1.9 24+102°
UCD 152425 385+12 458+3.3° 255+3.1 20+03"
RGD 159+39 382109 61.1+2.8 17.8+07 35+0.2*
CGD 150+ 1.6 38024 50.7+3.9" 20.3+1.8 26+0.2°

"CD, control diet.
UCD, unbalanced control diet.
RGD, raw grain diet.
CGD, cooked grain diet.
“Values are mean=*SE of 8 rats.

“Different letters in the same column indicate significant differences at p<0.05.

% 47 o1 $3hed whelo} 5
gho}(38). & a1 2] Azt 9
Jpe Y 2T ubeh =
WA ekohon, JubAAlE

48 A2, Fd3) A
st A IgA 2 IgG FEE
T 2ol A al 2ol & vt
EE GAAATH e

[o2

Fol 2T el = frej Al Wt 328w =] ¢shrH(Table 7).
AETEY A A8 =5 ok 25, CDY
T-HEe ¥ 2= dFEddd2Td bz 2 #

3
S Aol sl 8 ULAATS AE AU
]

freld o2 71t ek (p<0.05). 4 M= A —]:\LLE] CDh4" T-
A E EF(50.713.9%) o 4] °c}€ 3

Z3of vla] F& S el o, #2
ek CD4" molecule helper T-Al 2] x| Fo
QA8 T-4l 22 R4 shste] chekar Aol 7}l
WA E R A EA Hdule s wsls Jae gt
th. CD4” T-Al£o) ofal] ¥ E Alo] E7bl & B-) -9}
Asakgste] A Y45 FEIR39).

CD8" molecule-2 cytotoxic ¥+ suppressor T4 E2] %]
Folo], B4 CDS' T-AlZE vlolg 2o 7Hds A=
% AEE AT S, WA ol e el 3t

FAS - xﬂ_rt_x«] Hodnle-2 5}

f*ﬂi EEE 31%
2, A 27206+ 1.9%) oﬂ u] n i% 736& »mgm_
Ak Al T i dxje] YAl o] CD]' T-AHlE H£= odoF

= L o o
gy adch & g By o BAA fo4d-e
vhebtz] ekgkel.

#z7rakel gt A o) CD4'/CD]” Ml Z 8] &2 ki3 =
T(2.0103)0l A Lub 2F(2420.2)0 ¥ &) cha e
v frej Al Zolzt ohgisy, del 2 &5 Aok A
°](3.5£0.2)= A ET Iz A o] v]al A7l o

g A=

CD4'/CD8™ v &8 #o| A o= Z7HA ZHeHp<0.05).

Alel Z7kekel 5™ CD4'/CDS” B]& 9 A od kB3 v

el 2 7ol B8 =2 A S vyl ot BAA
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4o qasx woreh Aubd o 2 b Aol 4 3
kel CDA T-AE7 F7hehe A5 Aedr)Bol B4

Hed &8, 722 CD8 T-AE7k F7hshe 35 @) o]
bl 9l 4-& ol o) Reh@r). meka] At e sha o) CDa/
CDS A% ¥l & & Ael7159] T8 ALL ol 4k 3
ek B0 A F AR ODF T AEE 43

& A4 °é°1XJ 7k

SELE DS 8
V2L ANE FAAA JFEFY] FEY 842 A
RN (<]
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Zd3t 249 ZFFE dAelste] Motk Ao
7} FE S 4 & ok Seo
gamma%}t l1popolysacchar1de 212] 32 phorbol ester® 24
31A17] Raw 264.7 A 255 &5 -4 methanol F-& &2 2]
gk A, ARl } 2 02)9 Aol 83 2 Azt
olEAo R 7&5:3]-93%% Hasla, 59 45 AAN8A
< A A& 8F gl

=(41)2 interferon-

B ol Fol| A= sub-optimal 52 vie}l 57| A & 4
Az, 3 Eﬂ/\Eﬂi Alo]of kg A F 5 a3t dok
Bdo] e AFE dez dvlot &2 A A
Al e g g’ﬂ% doleol]l Hrslte] 5577 2154171 F
AW A FE, At A 2 "G5l P e GFE
7hete] o5 22 A3E Aok FFETHNETY A
ol &2 AwtdlzTe vla vl gk, vl F &7 gf
A e dxe|gals ek A dokEa i 2Tl
nial Aol o] o)A o2 £l vh(p<0.05). B3 FF
H2HE T kAT = A YA T A ke
TH AT Bl &) 27} 24% == 16% TrA Jo 2 ghast
R (p<0.05) LDL+VLDL-Z#2HE 5 oA dutay
AlFoll A o FBF ool vl 26% f-ol A2 s}
o3 © v H(p<0.05), atherogenic index®l| & §-2] 4 al =}o]7} &l
ek Gk 7o) 2 FH2AE e AFETY
2ol vl 16% o4 o2 3F43td rH(p<0.05). k3]
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