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The Change of Lipid Metabolism and Immune Function Caused by Antioxidant
Material in the Hypercholesterolemic Elderly Women in Korea®

Kim, Wha Young' - Kim, Mi Hyun
Department of Food & Nutrition, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

This study was performed to examine the change of lipid metabolism and immune function caused by antioxidant
material in hypercholesterolemic elderly women (serum total cholesterol = 200 mg/dl). The subjects were 51 elderly
women aged over 60 yrs. They were divided into antioxidant nutrients complex group (n = 25) and spirulina group (n
= 26). Antioxidant nutrients complex (1 capsule/day) and spirulina (7.5 mg/day) were used for intervention for 8
weeks. All the subjects were fully informed the purpose of study and gave written consents to participate in this study.
Dietary intakes, anthropometric indices and blood assessment for lipid, immune function and antioxidant status were
measured before and after supplementation. Either antioxidant nutrients complex or spirulina supplementation for 8
weeks resulted in improved antioxidant status evidence by increased TAS (total antioxidant status) and decreased TB-
ARS (thiobarbituric acid reactive substance) . This intervention led to decreased serum levels of total cholesterol, LDL-
cholesterol, oxLDL, apolipoprotein B, IL-6 and IL-6 production by peripheral blood lymphocyte. In conclusion, the
lipid profiles, immune function and antioxidant capacity were improved after either antioxidant nutrient complex or
spirulina supplementation for hypercholesterolemic women. Therefore, improving antioxidant status using supplemen-
tation could provide means of controlling cardiovascular disease in Korean elderly people. (Korean J Nutrition 38(1): 67
~75, 2005)
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Table 1. Nutritional composition of antioxidant nutrients complex
and spiruling™*

Ingredients Daily amount

Vitamin £ 400 1.V,
Anfiogidonf B -carotene 15mg
nutrients
complex Ascorbic acid (K.P.) 500 mg
Selenium 50 1g
Moisture 03756¢g
Protein 4875¢g
Lipid 0.375¢g
Carbohydrate 035g
Ash 0525¢g
Minerals  Calcium 75.0mg
Phosphorus 67.5mg
Iron 11.26 mg
Sodium 45.0mg
Copper 90.0mg
Magnesium 30.0mg
Manganese 0.3756 mg
Zinc 0.225 mg
Potassium 20.0mg
Chromium 21 ng
Spirulina Vitamins  Ascorbic acid 0.375mg
B -Carotene g.6mg
Biotin 0.375 g
Cobalamin 24 ng
Folic acid 075 ng
Pyridoxine 600 g
Pantothenic acid 75 g
Niacin 1.096 mg
Thiamin 0.2325 mg
Tocopherol 0751V
Pigments Carotenoids 27.75mg

Phycocyanin 1,125.0mg
Chlorophyll 86.25 mg
y -linolenic acid 101.25 mg
Glycolipids 150 mg
Sulfolipids 7.5mg

*Daily dose of spirulina in this study was 7.5 g.
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LDL—cholesterol& Friedwald 34& o]&3le] AH&3s}
Atk'® Atherogenic index (ADE Lauer 32¢] 2J3)A]
T3k Oxidized LDL (oxLDL) 83k oxI.LDL 9 auto
antibodies® ©]4€% enzyme immunoassay kit (Biome-
dica, American Laboratory Products Company, NH) &
Arg-8to] ELISA reader (Spectra Max 340, US.A)®
£33t} Apolipoprotein B &2 HHEE S o] &
3t Radial Immunodiffusion plate (Nor—partigen, Behring
Co., Germany) & AR5l B34}

3) B%s &%

83 C, &3 "YFAPHE o8¢ Radial Immuno-
diffusion plate (Nor— partigen, Behring Co., Germany)
2 ARgale] BAEn) IL-29 IL-69) 84 s 9 @
%4 9 AX5-E enzyme immunoassay kit (Immuno
tech, A Beckman Coulter Co., France) & AR50 ELISA
reader (Spectra Max 340, U.S.A) 2 =433t}

Aol ME F4] 8L Mosmann™ 2] ¥HS ol&
slo] ST A A8 HALE FEAENA FFH
Heparin A2]3t A8 A8 ¥ Ficoll-paque (Histopa-
que 1077, Sigma H8889) & o] &3l ¢u7-& Eajst &
gentamycin (GibcoBRL 15710-064) 0.2%, FBS (Gib-
coBRL 100—-82147)€ 10% &3t vk (GibcoBRL,
RPMI 1640 12385—015) %} mitogens ge] 37°C< hu-
midified CO; incubator (Flow Lab ; 5% CO,, 95% air,
humidified) ol 6813t wiket o3 AE FH5EE &
Aapgit. o] @ 96 well plated] 2 X 10%/wello] HES
B339t Mitogen 2 2+ T—cell mitogen! ConA 0.5
£g/10 pl (Concanavalin A, Sigma C—5275) ¢t PHA
0.5 £1/10 x1 (Phytohemagglutinin, Gibco BRL 10576—
015)E, B—cell mitogen?! LPS 0.5 xg/10 x«l (Lipo-
polysaccharide, Sigma L—6143)& AM-S}9TE 68417
Zok vjoFst & MTT (3—[4,5—dimethylthiazol—2—yl] —
2,5—diphenyl tetrazoliumbromide, Sigma M 2128) 8} 4
A)7F ¥+$-A)1A ELISA reader (Spectra Max 340, U.S.A)
Z 492 nmeld FFEE FAs A T2 J=E 5
gl Bxd due] 54158 mitogens WA &
L welld) E3%9 mitogens ¥ welld] SFEE b
73] A=A4= (Stimulation index, SD& T3t

ConAZ A=FA P9 IL-29 IL-6 B4 58L&
Z35] g5tk 918t Zo) 22 e gt F MESFE
248t vk Z} 24—well round bottom plate % 1 ml 2
23 37C¢] humidified CO, incubator (Flow Lab ; 5%
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zyme immunoassay kitZ AFg3)¢§ ELISA reader (Spectra
Max 340, US.A) 2 450 nmolM EZEE =330t
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Table 2. Antioxidant status and electron donation ability (EDA)
of the antioxidant nutrients complex and spirulina and BHT

Antioxidant

. ) )
nutrients complex Spiruiina BHT'

TAS" (nmol/L plasma) 1.68 1.28
EDA? (%) 88.6 80 905

1) TAS : Total antioxidant status

2) EDA : Electron donation ability

3) BHT : Butylated hydroxytoluene, used as standard material
(1.68)7F A=Fe)ut (1.28) Hok w7 Vet 4 A
Agfee RFFOE AME FAAAEAQ BHT (10
mg/ml) 7} 90.56%, ¥R RALELA] 88.6%, ~3FE
U 80% w22 Jehgth a2Eg & ATl st F
Aol AREE 4t std GBS FAss2 BHT S v
SBIA AR UE e ditstse 7R EAE B
g5jo] A7e) S AU,

2. 30l M2 oY JMs Het

W3k F 51O o] F PASFIYLETA 5L
Tol 259, AgFey 8870l 2690tk Fikst £
ZA) A 8% a—tocopherold} BIEWI C E5= F
E5 A9 &algigion dEE s5= 44
o} ol gk FAaks) Adele dssivin & 4 QlSith
ksl FasdA B8 3 ¥4 o —tocopherold} HElE
7 F93eE (p<0.00D) 718 eH nell C 5
T froe wsE JepiA $skek (Table 3). AR 3%
AFEHERQl €A TBARS ¥5E 30% ZAslgien TAS
TExT 30% F7Fk] Apol7t &t (p < 0.001).
Hercberg $%9-& 35~6041%) @14 12,7353 l|A &A4k3}
JorAE3lAl (el C 120 mg, BEFR! E 30 mg, e
7}28 6 mg, selenium 100 z#g, °}d 20 mg) & 8d 3t
EEA7 A7 €% st vell 571 SUEeH 4
A A% BT ZAHRSS Bk =5 A
oA AatstgdorAl (HElZIEZE 18 mg, HIEN] C 900 mg,
H]EF E 250 mg 9 o}d 12 me) E 370¥ 7+ B3 31
< u 3 vePIEES 5%, HIEN E& 55%, BIEFI C
7} 27% F7VerRom? HlEll E BE ¥ €3 ) 1A
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Table 3. Antioxidant status of the subjects for intervention study
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Antioxidant nutrients complex (n = 25) Spirulina (n = 26) Normal Repeated
Before After Before After range | measure ANOVA”
a-tocopherol (mg/h 101 + 06" 159 = 0.9 99+ 07 102+ 08 5-12 0.002"
Retinol (s g/df) 749 45 964+ 42" 799+ 45 %5+ 7.6 45-65 0.636
Vitamin C (x g/dl) 785 + 439 758 +24.6 7409 + 36 789 +33.3 >200 0.838
TAS (nmol/l plasmay) 10+ 003 1.3+ 004™ 1.1+ 003 14=+004™ |13-1.77 0.262
TBARS (nmol/ml plasma) 20+ 002 1.4+ 002" 20+ 002 14x002"" 0.560

D Mean = SE.

2) Significantly different by paired t-test between before and after infervention period in each supplement group (**+p <0.001).
3) Repeated measure ANOVA was conducted to compare the effect of supplementation between two groups.

4) Pr>F

Table 4. Anthropometric measurements of the subjects for intervention study

Anfioxidant nufrients complex (n = 25) Spirulina (n = 26) Repeated measure
Before After Before After ANOVA
Age (year) 68.2 = 09" 66.7 £ 09
Height (cm) 151.5 09 1516 +09 1529 +09 153 =*£10
Weight (kg) 588 £ 15 58.6 =14 576 £14 572 1.4 0.516"
BMI (kg/m>? 255 *+05 245 +1. 246 *06 245 +06 0.161
WC (cm) 85.0 + 1.6 822 *+13 813 1.7 802 *1.3 0.149
WHR 094 + 001" 0.93 = 0.01 093 + 0.1*" 0.92 £ 0.01 0.343
Bodyfat (%) 33.7 £0.96 333 *09 336 £1.1* 324 £11 0.72%
1) Mean =+ SE.
2) Significantly different by paired t-test between before and after intervention period in each supplement group (**p <0.01, *+*p <
gjogl]\/il‘: Body mass index, WC : Wdist circumference, WHR : Waist-to-hip ratio
4) Pr>F
FFAAERAYE OE 71H R PskeS FIATIE ERHA got 5§ BAY FRE AA ASA e %S v
Ro® Aztdrh Miranda 522 58 A¥E B8 291% A % 222 BTh (Table 4).
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Repeated measure ANOVA 2%}, F 1%

A~
AL

r\r =

T

2ol 3o)7} 1}

o] A3] ujgle] &3i3ict.

4. 31 AN

FUSGPLREA

M3 YE e

Al B4rd AvFeh 574 &

£ A7 o] JUA AL FA BELE XA g3
2RIZRE AHHE IS AT 54 A JUdi B
AHFE 5”‘@}"3%@]%@*1]%""*1 &3 oldS ASlst
T T RF A 80% olde FEIi Y
(Table 5). %2 F & &% :‘473}"* ojatz AdAstn 9&
Ron G i) A AHAFEE 20% X, FHLHSS
240 mg °I3t= AdHsI vl A, ¥jENL C, HIE}‘?J E
T A cs AR T Ak A EF 5§
Az Fofl BE JUdh B PHZ JoiAM g H3}
7t itk 54 E-O o g7 zolg 43t A, o
A AR 793Q zpelE JEIieH (p=0.037) Y
WA JArEL 87 uet HHZl Aozt YA o
sttt 1EjeR 2719 Bt SR BAETA S A
FEht 582 ook A3l 9T viAA g e

2 el



72/ ZEALEHEES A 20lA b FA £

Table 5. Daily nutrient infakes and % RDA of the subjects for intervention study

Nutrient Antioxidant nutrients complex (n = 25) Spirulina (n = 26) Repeated measure
en
Before After Before After ANOVA
1511.3 = 649" 1633.3 = 80.5 16282 + 78.5 15204 + 91.3 o
Energy (@) (87.2 £ 3.8)? 939 + 4.4) (929 + 48) (87 + 5.4) 0983
Protein (Q) 644 = 3.9 61.1 £ 3.2 72544 632+ 44 0.247
1711272 (111.1 £ 5.8) 1318+ 7.9 (1149 £ 80) ’
Fat (g) 409 £+ 3.8 406 £ 35 379+ 38 354+ 32 0.344
Carbohydrate () 2370 £ 97 2622 =144 2504 + 125 2385+ 159 0.966
Ca (mg) 5194 + 40.1 5010 + 664 6579 + 48 532.4 + 47.3 0110
(742 £58.7) (7.6 £9.5) (939 £ 6.9 (761 = 6.8
Fe (mg) 14+09 12+07 147 0.7 134+ 1.1 0311
1107 £ 8.2 (952 = 5.5) (1125 £ 6.2) (104.4 = 10.1)
Folic acid (mg) 245.9 + 209 219 + 156 2882 + 194 274.7 = 23.7 0.037
(984 + 8.4) (87.6 = 6.2) (1153 £ 7.8) (1099 = 9.5)
Zn (mg) 805 74+£03 8905 7.7 £05 0.265
(799 £ 4.9) (74 £ 3.4) (88.6 = 4.7) (76.6 = 5.0
Vitamin A (g RE) 960.8 + 146.4 6453 + 64.5 7744 £ 99 675.5 + 85,9 0.451
(137.3 £ 209 (922 +£9.2) (1106 £ 14.2) (965 = 12.3)
Vitamin C (mg) 1005 £ 133 831+92 103.6 = 12.2 94 +99 0.541
(143.6 + 18.9) (1187 £13.2 1479 £17.4) (1342 +£142)
Vitamin E (mg) 93t 14 107 £13 9710 120 £ 09 0.498
(93.4 £14.9) (106.7 £ 12.9) (97.3 £102) 1202 = 9.7)
Cholesterol (mg) 224 + 38.6 239.9 + 36.9 193.5 = 22.7 196.5 + 23.9 0.223
SFA (@)” 83+ 14 72+ 1.1 65+ 1.1 63+10 0.220
MUFA (@) 89+ 15 8412 74%12 60+08 0.131
PUFA (@) 65+08 6.7 0.8 6.1 09 64 +07 0.716
n-6/n-3 1aio 56+ 53 47+16 59 + 2.1 61+12 0428

1) Mean = S.E. Assessed by CAN pro 2.0 program
2) () refers to % RDA

3) SFA : Saturated fatty acid, MUFA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid, P/M/S ratio © PUFA/MUFA/SFA

ratio, n-6/n-3 ratio : n-6 fatty acid/n-3 fatty acid ratio
4) Pe>F

5. 3N ME 87 R 2o AN 39 U

PUHGYLRTA B D T2 A 9F FEE AP

Aol Sl AR 58 F FolH B3P Y (Table 6).

Y F Fo2uES 58 Ay 3o 42 239.9 mg/d,
217.9 mg/dl2 (p < 0.001), LDL S#HAHZL 167.2
mg/ dl, 141.9 mg/dIE (p < 0.01) #YFHoE Z4slo]
g Hele nZHAHE AP F3lod B Foj
= A 9487 #A2 Fojzlch HDL FAHES 4
AW, F933A S (AD = FABIGIAETA Egof o}
2 809 W3y}t g%t} Apolipoprotein BE 34+ #
Aol Salon B-gef wet fejd o= 3HAssin, LDL/
HDL ratio (p <0.05) ¢ oxLDL, +%7] 83} o] 8
4 <00 E B e} foldoz asigich
29524 FA AT FAsldSaggAst 6
o2 vg ARE B AvR B8 Hy B8 F
FE A g9, HDL ZHA8E7 Y 55 4 597
A4 (ADE F97 a7t itk ¥ £ ZHAHE
7} LDLEZYAHES) BF 55& B8 4 1 Zu2HE 9

ol &33lov 58 Fo FoFoR 7Ad (p <
0.001) ZAAGT A& HoF}. Apolipoprotein B}
oxLDL (p <0.001) @ LDL/HDL ratio (p <0.01)E ¥
£of mel foHow AT 757 YL B8 T
of Fe&Ql Aol gl o] 4 B8 Aol v)
& B8 Fof ZasHtt (p<0.01). &8 A g3 =3}
83 A2 A4 2 g9 #ishs datslgdoda g A 1o
AT FE} BE1tel] mE o3 Aol YA kgt
Kang 5%& v} E (400 V), HIEFI C (1000 mg)
2 "]epal C + H]eR E (1000 mg + 400 IU) & 45 7
50~60th 934 455 didoz Z1ZF HAANRE W BE
ToM B FEAAHE A8 HDL Ed92HE F7}
£ #2353 Reaven 5 315 wjekl EE 1,600
mg BFEAZ F g4 ) LDL SYAuE9 Alsrl B3
Aol vl8] 50% A Budigich B dFoMT
A FEAETA HH ¥ 8 FZ92HE, LDL &
d~8|E, apolipoprotein B, oxLDL ¥% ¥ LDL/HDL
ratio”} FAdIgith Wby Fastddae] BE e g
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Table 6. Serum profiles and biood pressure of the subjects for intervention study

Antioxidant nutrients complex (n = 25) Spirulina (n = 26) Repeated measure

Before After Before After ANOVA
Fasting blood sugar (mg/dl) 1052 + 47" 1003+ 7.7 945+ 30 876t 48 0.063"
Total cholesterol (mg/dl) 2399 + 69 2179+ 67 2408 + 57 2085+ 49" 0.586
LDL-cholesterol (mg/db 1672 = 67 1419+ 81" 1674+ 55 1365+ 54™ 0.747
HDL-cholesterol (mg/dl) 409 + 1.8 401+ 18 458+ 19 438+ 2] 0.077
Triglyceride (mg/dh 160.6 *16.8 187.6 + 23.7 1382+ 136 1421 + 141 0.128
Apolipoprotein B (g/h) 1.63 £ 0.07 14+ 005 1.7+ 0. 14+ 0™ 0.970
Oxidized LDL (mU/ml) 4445 + 90 244.6 + 59.9"" 493.4 +87.7 2807 + 524" 0.664
LDL/HDL 43 + 03 37+ 03" 39+ 02 33+ 02" 0.186
AP 52 * 04 47+ 03 45+ 03 40+ 02 0.075
SBP" (mmHg) 139.4 = 37 1303 + 36™ 137.2+ 32 1313+ 35 0.968
DBP (mmHg) 819 + 23 787 = 20" 799+ 19 764+ 217 0.526
1) Mean = SE.

2) Significantly different by paired t-test between before and after infervention period in each supplement group (xp <0.05, **p <

0.01, »x*p<0.001).

3) Atherogenic index : (fotal cholesterol - HDL- cholesterol) /HDL-cholesterol

4) SBP : systolic blood pressure, DBP : diastolic blood pressure
5 Pr>F

Table 7. Selected immune response indices of the subjects for intervention study

Antioxidant nutrients complex (n = 25) Spirulina (n = 26) Repeated measure
Before After Before After ANOVA

Serum concentration

P (g/h 14+ 01" 10+ 017 1.1+ 01 12+ 01 0.505"

IL-2 (pg/ mb 1287 = 0.6 1294+ 1.1 127.7 = 03 1283 £ 0.8 0.232

IL-6 (pg/ mi) 397+ 22 336= 1.7 452 = 3.7 348+ 217 0.212
Lymphocyte proliferation response

ConA (§1°) 23+ 02 1.9+ 01 25+ 03 19+0 .2° 0.63

PHA (S 28+ 0.2 22+ 017 26+ 02 22+ 01" 0.504

LPS (8 14+ 0.1 1.5+ 0.1 5+ 0.1 1.4+ 0.1 0.849
IL-2 and IL-6 production

IL-2 (pg/ mb 635.4 = 18.9 632.8 = 338 648.1 £ 19.1 682.9 = 42.3 0.346

IL-6 (pg/mi) 1419.3 + 65.2 719.9 £ 70.1" 1411.6 + 50.7 588 +71.7""" 0.378
1) Mean * SE.

2) Significantly different by paired t-test between before and after intervention period in each supplement group (*p <0.05, **p <

0.01, »+p<0.001).
3) Cs: complement 3

4) S| : Absorbance of the weli with mitogen/Absorbance of the well without mitogen

5) Pr>F

A A3t z3HEe oplgl LDL AFEE olA)sle) T4
sl e AN 7 U AoE Az

T3 ARy B8 Fox 83 FEEAHE, LDL
ZYAHZ, oxLDL, apolipoprotein B @ LDL/HDL ratio
7} AAsgich ojggt Azlz AnFey HHE FE9
2HE, LDL ZE2HE, oxLDL 58 #4AA A2
e MAAZIE 7158 7S € 4 AT Uit =
AL oz 6718 Bt AFFAUE 543 A0
AE FZd28E, LDL ZH2HE, 40 5 d4a

oA A
¢} HDL ZF#E24HE ¥% 37PF RuE 9% Gonzalez

52L& FollA 5% A9FRUE H7KE AAE & A
F ZU2HE 550t Zhstn HDL ZEAHE $44
AL Zylegcta B st L, Cases 95 55 AdS
3 29FeEpt #2828 S59 LDL ZH24HE %’—E
£ 7222719 HDL FUAHE 35+ T7RIRE B
3131tk Huang 5%79) A7olM A9Feus v3slE -H
5|4 LDL/HDL ratio®} SH7AsA57}F Hagoe] &
Felo] T8 A¥eA] Ayt AAE dhdez 2 A
T2 Avs} X3
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6. 3M° T2 M H e 3}

SAC) e Y W AR 2 daT AR FHF
o] 32 Awpd (Table 7), FA3IGEAE3A B8
oM 3 Y CY FEv 5§ A Fo 42t 14 gl
A 1.0 g2 AR o= 7+A3819} (p<0.05). ¥EF
APIEFIRIQL 83 [L-29] FEE B8 A3 Fof xjoj7t
AAoH AFSA AP|EFRIY IL-69] FE& 58 A
39.7 pg/mlollq] E-& ¥ 33.6 pg/mlZ FelFog st
th (p < 0.05). ConA% LPSE F58 AX 4] 59
< B W fost W3y} gilev PHAR 59
AE F2 58 58 Fo fgez Zxddtt (p <
0.05). ConAZ AFAIZ B28 a9 IL-2 WF
S B8 A Fo Fo3t W3t oy IL-6 AAF
< 58 A 1419.3 pg/mlel H|3] 58 F 719.9 pg/mlZ
#Aast 83 2 22 A% BAY (<0.00D).

295 54 F IS Ale|ETRIQI IL-29 8%
Y 58 £93Q AolE YeRAR] sttt J9FH Alel
BRI IL-69 8 U 555 B8 Fol Fo¥ez 7
A8l en (p < 0.05), ConAZE AZAI ©x2d ot
o] AT 2 A3e vERiIE ConA (p < 0.05) 9}
PHA (p < 0.00DZ #E% AX 2 FE& B8 do
B3 58 Fof feladoz TAas ol LPS A5 AF
 AYF Ao)7t ek @ Wl B4 dg)
2 58 W3l glojM B8l 2 {23t 2ol ¢l
%t} (Table 7).

B Ao FAsGULETA S} AR 58E
AGFA AIEFRIQ [L-6 FEE AarA IF ks
S A Aog Btk I8EE gwtdoeR w3}
ol Mg} vep = AAHA 15 AR ofEt 3
T A|ETRIZ AFFTA Aol E7IRIS v]7t ¥iglste]
ks W9 759 23 ol (dysregulation)©] Akt
FIaEEA Y A Fuel 22 3t S22 B4
g3 ez 2 F e 7Fs8E Akt 2A

O O
2o g

it

E

2 dTE 9% SuzHEe] got A3uA A A%
o7 7Y T e oA kAofA kst 219 FA
e A 519 Yo R slo) FAsFELYE
Ao} 29T 20 T FASkL A, AAF G,
Y AEE, 9% % P39 WsE 2ARlth

1) e aEEA 58 Fol= % a—tocopherol
7 dElE 27 F7IBISL, TAS $%0] 371en

TBARS 52 43tk J2eu 2nFey 58 T
+ TBARS $&& 743kt TAS 52 $718i61ou 8
7 YR FEodle Wil gllen R Falsldd g
e tE 7|de® Miskss TR AeR Btk

2) AETA A% JAE AR nFHAHEEF v o
A ERlellA datslg FAETA 9 ATy 54 F 3
2Ed, WHR 2 AxEo] Zasiick

3) AL BEAY AnRay B Fo 84 F
FY2HE, LDL 4 2HZ, apolipoprotein B, oxLDL
FE7L A

4) FEFA AlEFRIQI IL-29] A7 J+9 +
T 58 F F9g3 vzt glov 19T AIETH
A IL-6 & Zaste] ditsl 4 Efol we} <

Aold dutd o Ve be dF vk 7P} st
4 B8 g3 Aoz I 5 & 7FeAE AR
3 BA

£ AT Zy Gzl eAaETAe AvFe 582
AgaA A3 A DA SIS o2} oA 3
e g SR eH E4 LDL FH2HE Alg o
AE v2e NAYAF A B e Ak a%E
EpdS & 5 ok L s UrBEA e}l Ave)
U FA A7 fAbsHA Uehd ZeR Bol A¥FeEy
ol &35 iksls NS B8 o]F|d RAoF Algd
o T2 EE AEaA Ad ATl et 84 AR
Al o) WY5e] ¥ish} olejgt FAs EFS BE
of oaix Aoz F 4 glon vyt AABA 239
ot £&o] F Rog Alzdch wabd Sy w9
AN d=F Fe2HE AFH As Bohe A3 IS
A AHE A8k Aol HIFAE ZoZ Holn ¢gog
Fatsleo]l 4 XA Al D dA AA vlXE Gl
diste] AR AREE e 3 AAFHA A7t
Fog Aojtt.
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