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Abstract

A study was carried out to investigate the effects of safflower seed powder on the improvement
of lipid metabolism in high fat and high cholesterol—fed rats. Male Sprague—~-Dawley rats of 10 weeks
old, weighing 325+ 5g, were divided into two groups; the control group(C group, high fat(10% lard)
and high cholesterol(1% cholesterol)) and safflower seed group(S group, 10% safflower seed powder),
they were fed experimental diets for 6 weeks. Food intake, body weight gains and organ weight had
little differences between the groups. Concentration of B-lipoprotein in serum was remarkably lower
in S group than in C group. Serum cholesterol levels were significantly lower in S group(72.94+4.08
mg/dl) than in C group(89.41 +4.19mg/dl). The level of serum HDL -cholesterol was higher in S group
than in C group. The level of serum LDL-C was significantly lower in S group than in C group.
The ratio of HDL-cholesterol to total cholesterol were higher in the S group than in the C group,
too. The value of atherogenic index(Al) was determined to be low in S group. The content of liver
triglyceride and cholesterol in the S group was lower than that of C group. ACAT activities which
involves in cholesterol esterification in liver, was not significantly different between two groups.

Key words: safflower seed, lipid metabolism, high fat and high cholesterol-fed rats.
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o8 BAg}. 53] 1 EYAHEYEFLE H¥AHAANA
%} 9 F-947 3} (arteriosclerosis)9] Yale] Hv A3
ol 7 Al-E2 AAH LR 295 AAFZ U=
AAe|th(5). HZ FU $F4r]9 2719} fast food
(WA, 7=}, X717 5)9 232 Qlste] A RA
AFA7L FEote FAE ol gl AAE 37
o] iAo i Flgt ZHAHES A= AT AX
o 8 7% F5A7 2% @A "cb ol F QU E
£ t}7} monocyte, macrophages 3 &7 &=}
of F&E AFATZ AgE= YUo] H ol A
=T FUE 544 st E/RE DA 2ZH A A0}
vl S fstA Poh6). 198413l k= LRC-CPPT
(The lipid research clinic program) <1-7+7 3}¢} Helsinki
Heart Study 2ol oj3bd Zal2el 82 4HE 1%
Y A+ AEIAARE 2% FY 5 I LA
AtH78). BF FH2HEH FAAAL HF-E lipi-
oprotein®| 2= A FA18] Pe| 2 FAo) 2 A &
28 &-2) o 3/4%= low-density lipoprotein(LDL)& 3
A&, % LDL 3= 597385 4l =r} vl 9
A ool AHd L & A 9ltH9). €5 HDLY
FH2EE FELO] FE5F FHA 5 N 9
Z7l avE 054 Ao &9 dA ARH 1 9le
HF ZY 2HE 78k E& 2A 3-hydroxy-3-me-
thyl-glutayl-CoA(HMG-CoA) reductase # 3| Al], bile-
salt sequestrant, fibrate 5 2 niconic acid = 3|
Eo] ql}. Lovastatin, simvastatin @ pravastatin 5
2] HMG~CoA reductase A S| A & Zd| 26 Z2] A
T AZAA 2713 AE A8l steroid hormone
9 dolichol®] $4 5= A st o2 AZg F-2H-8-0]
WAl 91 2o cholestyramine, cholestipol®} 72
bile-salt sequestrant®-> A 7] 844 Aol resine]
22 5o B2 3438t #xpEo] WSt Fo)of
€ ARAAY &g wrolo} 3t Alellrl Bad vt gl
t}(10). =3 Z+E fibrate 5 7 A o] A 31A LA s}
T ot o E2E 34t #xLEo] wAlsle 24}
£ 248 A et oo 2 o4 A 9121, niconic
acid F% A &-& hormone sensitive lipase #] 8 A 4]
2" E A A dE A FoA3R] @ fibrated} F
Atk %24 9 LDL=} VLDL 4348 @A 3] AsA
2. 24] o7 = AT FAER 3l 2 A3
Fol| A= AHE-& FAFA ol AA ok AFelAe
o] FAIE s Astr) siste] Aol e} A A4 7}
Z 7154 AE % aAES A BAY FA o FHs
sl Aot} wetx B iy F3SA R F
A7} 87 A AL A M A= T AT, £
Abskad ot

% - DAY - dhdol - HS - B

RS
=

FEEAL 197 = A5 ATl A A, BAtE
A &5 AHEEt o 8 FeAe A, A F
Azste 160~ 180°Ce] =04 2032 -2 A2l g
% 20mesh ¢]3= 24§ A& A}-&3)-¢ch

Nolzy % APSBY AR

A Fol ¢ 325+15g9] Sprague-Dawley 1053
ol 3 ## 200te]E =3t FA(HA)ZYEH
Talste] 1047 28 A S (pellet) 2 AFS-AI7] 3 A9
TEE V8 F, 2A-2F 2 g 3T (Control
group), Z-3}£A1 22 10% 4] o]+ (Safflower seed pow-
der group) -2 Y] Table 18] Ao|xzA o2 747}
6577k ALSAF T - Aol #9 Alo| 2L 35
Bao) AREA ASE P2 slo] Ff Ao]e ook
2UEr BdEEE 59 A¥H5-E5-E stainless
wire cagedll A & =te]4 HE] A&t} A4
L£EE G BC, FEE % 60%, BF7])+ wWd 1242
o] Bl R & FAstg ) Aol AL v 138, A 5L

Table 1. Diet compositions of control diet and safflower

seed powder diet (Unit: %)
Ingredients Contxlf?l Safflower segd
diet powder diet
Safflower seed powder 0.0 10.0
Casein 20.0 18.16
D,L-methionine 03 0.3
Corn starch 15.0 14.24
Sucrose 440 41.44
Fiber 5.0 2.46
Lard 10.0 7.7
Cholesterol 1.0 1.0
Mineral mix” 35 35
Vitamin mix” 1.0 10
Choline bitratrate 0.2 0.2

“Control diet: high-fat and high-cholesterol diet

I5afflower seed powder diet: high—fat and high—choles—
terol diet+ safflower seed powder

9 AIN mineral mixture 76(American Institute of Nutrition.
Report of the AIN Ad Hoc Committee on standards for
nutritional studies. J. Nutr. 107 : 1340-1348, 1977)

PAIN vitamin mixture 76-A contained(in g/kg mixture)
. thiamin HCI, 0.6; riboflavin, 0.6; pyridoxine HCI, 0.7
nicotinic acid, 0.003; D-calcium pantothenate, 0.0016; fo—-
late, 0.2; D-biotin, 0.02; cyanocobalamin(vitamin B-12),
0.001; retinyl palmitate premix, 0.8; DL-alpha tocopheryl
acetate, premix, 20; cholecalciferol(vitamin Ds), 0.0025;
menaquinone(vitamin K), 0.05; antioxidant, 0.01; sucrose,
finely powdered, 972.8.
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AbSo] T AYFETEL 1547 A A A Fof| ke-
taming FAFste] whA A7) F B3 dA W o LR
HAL AH3Ig T AT A2 A2 A 3087
23 & 3,000 rpmell A 2087F AR A A AL A
< F EAAA] -60°Cel BsR

A719 FAE B840 AY S E2 4 A
715 AEs Ay 2 Agzag A A stz AL
42 A Y3l AR 2 1L AAR F FAE
At

7 24 2 vk(triglyceride) glycerol oxidase®
o]-43t A& HLAIA oA kitE AE-31e
550nmell 4] &3 %2 24349 c}. p-Lipoprotein g 2-&
kitAl2¥(Yatoron Co., Japan)-& AF&-3Fed &4 0.02mlel]
3|43 EA 2.0mlE 7h3te &3 F 37°CAA 15871
7hEF S A A Y 1.0mlE E343te] A-ZolA 587
uhx] & 90% o) o)) 550nmolA L FREE A s}
A4kl d o} & E-# 28| S(total cholestrol, TC)-2- cho-
lesterol oxidaseZ ©]-&-%F FA4H .oz olabAleke kit
£ AF8-3ld 500nmell M FBEES SAHG FEAF F
d~EE FEF F3}% ). HDL-cholesterol(HDL-C)
2 heparin-MgClL3H A ¥ & o] &3 kit(5A A<, Ja-
pan)S o} &3ttt HDL-CA ol AL -5-AA 5
F-7¥ 37°CAl A incubationA 7] ¥ 387k 1,000rpmell 4]
AR F AZFN L 3l 2 ZH 26 E AT
43 e 2 Al vl LDL-cholestrol(LDL-C)
2 919 TG, TC, 28l 2 HDL-C 5% =% A&y &
Fridewald2}({LDL-Cl=[TC]-([HDL-C1+[TG/5D)(11)
£ ofgsle] Aatalgdcl Bad T4 FAAE
Asanset?] 2437 $-71¢l 244 kitE A}-8-5}4 32, total
alkaline phosphatase 4 =9} GOT ¥ GPTE&AH =+
Asanset®] ALPZA 4 kit®} GOT ® GPT &A% kit
E AHSst EEgEge s A3k
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78] FAwel %2 Foich 59 9 (12)
3t 713 1gl| chloroform : methanol(2: 1, V/V)4
20mlE 713t ¥ g 3ete] WA oA s
3 oS A3, A FAE S48k FA
g et AL XA F FAAY, FEH A
H0E §2 GM FAAIGEE F317] Yaled At
Z3%F A 8.l ethanol 4mlE &-3& F z}2h9] kitA] o8-
o] &3l B-A3lgdc) Ao AR Agee Aoy o

e 2 N

2 kitA FFEHE T E(F), Japan)& AHE-3t Al &
0.02mloll £4: A1 30mlE &3}ste] 37°CollA] 10%-%F
7} ¥ 506nmeld FFEE S

Hepatic acyl-CoA : cholestrol acyltransferase(AC-
AT)9 BAE 232 Gillies 59 ¥ 13)& |43
A} & Z4 Y2 microsomes 4% ZH 2 E Y
BSA(bovine serum albumine)} 37 37°CellA] 304
7} pre-incubationA 71 % [*C]-Oleoyl-CoA£-9 (5.62
nmole oleoyl-CoA)& F-7}38le] t}A] 37°Cel| A 3087k
incubationA] Zt}. EAHH3-& 500u12] isopropanol : hep-
tane(4:1) E3-4-H-& ks B o) Frlste] FAAZ L
o] Aol 287k WA sl FRelE ). ol
Abzol Zo] 20008 A3} scintillation Y7 7
scintillation counter® L 5 ¥4 A& &A3tgc).
ACATE#A =& Al 235 AAE1<] cholesteryl
oleate?] %F-& pmole cholesteryl oleate/mg protein/min
2.2 Jehliglcl.

SHX2

%A A 8= SPSS package s o] 4-3te] zh W iqtdt
Fo3 FF L AE T3}, students’ t-test F 2] €]
T7ke] AelE BA, wlwsiget.

Mo|MFZ, MEEoH R U BB

Table 2= F3HFA 2| Foi7h A A 0] AH
o] Ao} 65%5-qke] Aol H 3, AFSrtE E Ax
zl9] kg vehigin) Aol H e dl 273 35
ZAFA o]l fre Al 2ol wolx] st AFF
7iake 23l Alte] 6349+13.66g2.2 272 78.12
+17.43g0l vjslo] oA G2 AFEIHE Bt 7
Alo| 7k BAIA f-o A2 vehdA] edgket. dubA]

Table 2. Food intakes, body weight gain and organ
weight of rats fed control and safflower seed
powder diet for 6 weeks

Control” Safflower”
Food intakes(g/day) 168 + 062 174 + 064
Body weight gains(g) 78.121+1743  63.49£13.66
Liver(g) 11.97+ 092 11.06% 1.60
Heart(g) 126+ 020 144+ 024
Kidney(g) 267 0.33 240+ 051

YControl: high fat and high cholesterol-diet
Y3afflower: high fat and high cholesterol-diet supplied
with 10% safflower seed powder

9Mean* $.D(n=20)
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o2 mANA ] Folt ) A $4L FEe 3
o] opo] Zrhaeh 12w v} QAek14). & Aol
£ 10% BT el BF%e foi5el
Aol ggich. el 47, AR Faul el E T
o127k Aol7} glglch. 2R B2 vk 0 2 A
Aol 29l HETH FHFAPHE Aol AN, AF
27Ve, 3719 FFelA L Aolol I3t 914 Ao] 2
BAY 47 dsie

el XE=d

IAYEZ Z
Ae = ‘%J"o“—‘]— FoA Ha agdadEFd 3
IFAARESF e -8, A H 9 A
A% Gad yEuEs B
AL 2 8E, k35t Y 1_7é'°‘lx}i al ‘Pﬁ‘il Sol slth
=3 A5 R T Aol
3} AD ez e Z#) A8 E(low density lipoprotein
cholesterol(LDL-C))&ol A4 nch d43] F7t
o] 323 Y AAR F= v, F TR ] ¥
S ol = #4F AT SHAQ A AAE 2H83)
o FHAEE U 4 slvky R aEgioh(15). dHt
A2 ¥ F LDL c Folu & TH2HEAE A
ol Frtgs F50) FolR AL L EA Y F
iﬂ"ﬂ]i(high density lipoprotein cholesterol(HDL -
C)FE-2 N 2 3o yh) a3t 4§ Rl
A A S5 g0l dRd AR 22 A
golr}. w3t ¥ F FAAue] = LDL-CA}
271% HEA A FHA8AHE FAAm By
g v} 9ol 228w $ FH4HE, LDL-C, 28|32 &
AAtel 835 = HDL-Cea3 gA##AE 7}
Aed FEAYAN HDL2 T 4dHE9 59743}
AYFHA & e st TR g ZH xS
& AAsE FERAsAAZ g2l glc) dubd o
2 8% Ed2688 5 A} Ago] dle A2 o
£ ¥ 3} X ¥k (polyunsaturated fatty acid) —’Zs‘— n-67|
linoleic acd®} n-37] eicosapentaenoic acid ¥ docosa-
hexaenoic acid, 2} °1 4, saponin, 955y whd,
rutin, quercetin $-¢ flavonol, 2| ZA4 2~ H & 52 A
9 AL MAAZIY R B =g oH16-18).
2 Aol FHEURUL 65 5% FIT 2A9
/3 A4}, B-lipoprotein, FE# ~dE, HDL-C2| &
S #4931 A= Table 33 2} ¥4 F FAA %
F& NEFL 57.77+3.76mg/dle] ™ F3}FAF-L
51.98£5.64mg/dl= thZ=7of H|3ted f-2]4 Aol ¢l
Ak ohAi & o gk FAFe| A A 2 apo

Supodel - Mg - B

Table 3. Effect of safflower seed powder on plasma
lipids in high fat and high cholesterol-fed rats
for 6 weeks

2)

Control” Safflower
Triglyceride(mg/dl) 57.77+3.76° 51.98+t5.64
B-Lipoprotein(mg/dl) 119.82+£7.42 72.70£4.08™"
Cholesterol Total-C 83.41+£419 7294+ 2.78:“
(mg/d)) HDL—C4) 32.49t161 39.2815‘64*"
LDL-C 45.37+258 23.27+2.86
HDL-C/Total-C(%) 36.3 53.8"
Al(atherogenic index)” 175 0.86

12See the legend of Table 2.

¥Mean +SD(n=20)

#LDL~C: [LDL-CJ=[TC]-([HDL-C]+[TG/5))

% Al(atherogenic index)={(Total-C)~(HDL-C)}/HDL-C
*p<0.05, *p<0.001

B o}z A|ctulal-g- ¥ 3}sl= VLDLF LDLe59] &
vell= B-lipoprotein¥t 32 F3FEA Toll 4] 7270+
4.08mg/d1Z =72 119.82+7.42mg/dlel| v]s}e] <F
61%A =9 vf$ J& F3F-& et o (p<0.001). ¥
A FZH 2 ErEe 354 T0] 72.9412.78mg/
dIZ A F=79 89.41+4.19mg/dll| vl 3] §-2 - o2
A Vel 2 v (p<0.001) o] 72 &I vl LA 12.3
% ZHAaiHE 7tA g} =% 84 HDL-C4532 ¥
3}FAl o] 39.28+5.64mg/d1E A2 2] 32.49+1.61
mg/dlEt}t f-oF e g £ $F0]UHp<0.05). =i
AdH o2 ¥ LDL-CY g2 3354 (2327
2.86mg/dl)o] WhZET(45.37%258mg/dl)ol| Bl ate] LA
FAHD P <0.001), B85 FZH 28 E3 HDL-CH
o] &2 B3l ATo] 53.8%E 2T 36.3%) v &
A et F3FA o] W5l d3 B aHs)
A&& AAEIE Y et T AT BEAl0]
£ ZA-2EZHAHE o] E Foi3t AFH o ¥A
FRANES FH2HE FEANE FEFeH, ¥
Z HDL-CEE ¢&& 957, 42 LDL-CH ¥
= 5EE Y3 Fe 295 Jehligld 23 £F
Y 2H 2 2o g3 HDL-CE X9 ¥ &8 vehf&
EFWAA ez A5 g A¥E A=E P
3] %= Al(atherogenic index)= £3}FA o] 0.86E
279 17540 v|dted of 1/24F 02 vf$ o} e
vetdiglth a8jng FEFAEY 23Fod s 24
- ZH AHE Aol o3t AF e wAYS Y F
W75l g dEA} S-S FAssch

ZHate| X|A=4Mup ACAT 4k

I EARLLE 657 FAT AITEY A F
%) 2 (total lipid), 41%]72(phospholipid), %43 ] ¥ (tri—
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glyceride) @ &) ~ =] E(total cholestrol) F =%
£ 43 A3 Table 49} 2o}, 7hAe] 4213} 9
A4 ek 2T FHFAT Aol BAA o
271 glodch SAAA Y F3F-2 2 7o] 524.70113.46
mg/g, T3EATFo] 411.80£1527Tmg/g 2 Yeh} &
2Tl ke (p<0.01). EEHU2HF e &
slgAdFo] 97671369mg/g® thET9 108.06£251
mg/g3 B ZP-S v ¥ 11.1%2] F4E HArHp<0.05).
ol2 gt A2 FEAE UL nFo] wA, TE
H2vE 2o E FH% FF 9 74 SAAAY 9 FH
288 325 AR A FAaA A Aukzkel g B
ZAANE AAbsigh =3 GA 32, Fo| AEA
DA Aol A - Al E A o] HEAE, ety

Table 4. Effect of safflower seed powder on liver lipids
in high fat and high cholesterol-fed rats for

6 weeks (Unit: mg/g, wet.wt)
Controt” Safflower”
Total lipid 1025 + 3.80¥ 1085 £9.26
Phospholipid 1.49% 041 154%0.72
Triglyceride 52.47%13.46 41.18%£1527"
Total Cholestrol 1081+ 251 9.77+3.69"

12See the legend of Table 2.
Mean * SD(n=20)
"p<0.05, ~*p<0.001

Table 5. Effect safflower seed powder on hepatic ACAT
activities in high fat and high cholesterol-fed
rats for 6 weeks

(Unit: pmoles CE formed/mg protein/min)

Safflower”
440.52+21.59

Control”
ACAT Activity? 42826+11.08”

12Gee the legend of Table 2.
YACAT; Acyl Coenzyme A : Cholesterol Acyltransferase
“Mean = SD(n=20)

QALY 2 $3HE Fol
CEEEEE RN

74
= o FE(19-2)7 v 2 Y-S
w F-5kEA o= A A A W
H .o
Els

u g2 2 A
o) 24T Aoz A7
A750] SeAsolcf 5

q.] T}%z]ul ) ieﬂ/\
=(
E
Bk

3B S35 rlEAH A
™ o] 7-& FFoll M} 2}
ek

1A fe o E ALS 1 557 4eEA
ACAT(Acyl Coenzyme A : Cholesterol Acyltransfer—
ase)ell &} sl ol el 23}5 o} AR b4 239 F
H2dF hatell FA3tz 5a4 F FH2EE o2
23} Fofdle= ACAT(22-24)8) HAHEE AT 2
= Table 59 2o}, T3}5479 ACATY &4 %7}
44052+21.59 pmoles/mg/min . o 2F-2] 428.26+11.08
pmoles/mg/min% ¥ 23] thi: 2 84S et
21} fo1A zpoli= ¢lir) ol o2 Hol FIFAR
7 BEgoirt 1Y ZH2HE odAaHES el 4%
S vlH)A] @& Aoz walr) B A A8k
T WA Y 2 E A A Fod st HMG-
CoAthydroxymethy-glutaryl coenzyme A) reductase
o] A =7} F3tFAFoe )] JA=HAL 754
= A 5 gldh

AFEo] WS AaAl S FAF 7&1 % Table 63} 7
o} A AR A 2 HeEike] ARA S

Hay 49| Total-CHFL A TG(r=05203, p<
0.05) ¥ B-lipoprotein(r=0.5406, p<0.05)=} A (+)<} A
FAAZ ¥, 7r24 2] Total-C(r=05247, p<0.05)
Hx A (+)9 ABABAE vk A B-lipopro-
teinr-E-2 k27 9] TG(r=0.6579, p<0.01) & Total-C

Table 6. Correlation coefficients between parameters of lipid metabolism in high fat and high cholesterol-fed rats

Plasma lipid”

Tissue lipid

Total-C HDL-C TG B-Lipoprotein ~ Total-Fat Phospholipid TG Total-C
Plasma lipid
Total-C -
HDL-C 0.3693 -
TG 0.5203" -0.0329 -
B-Lipoprotein 05406  -0.2352 0.4306

Tissue lipid

Total-Fat -0.0331 -0.4476 0.2814
Phospholipid 0.1105 -0.0963 0.2583 0.0601
TG 0.4068 -0.089%6 0.2353

Total-C 0.5247" 0.1287 0.3439 0.4955"

~-0.1054

0.6579™

0.4118 -
-0.2666 0.0345 -
-0.0345 0.1651 0.2517 -

DTotal-C: total-cholesterol, HDL-C: HDL-cholesterol, TG: Triglyceride

p<0.05, “p<0.01
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(r=0.4955, p<0.05)9tx A(+)e FHHAE Bk

o] Ao WMEE7ke] AAdA o Hig Bz w
2 AAdAlet FH A0 EAALE Ay sted A
T Aol it o) AL Yol AFE o 7hA| 24
Amot WAL #AAHE 23 glon B A9
Y22 A ql total-cholesterol®} B-lipoproteind =5
()8 ABBAE 7ML F7bes

o ot
i =

10% H4E3$A 8T Ao)7} uA|H-Z 3 AH)
£ A4 359 49 4] AAgal 2 724 e
nR] = g 2AG Ae Q2 FH F3EAF
UA Mol A, AFFrtet D A7 FFAME
FARCZE folA Ao B HAY 5 gldod dA &
QA2 FalEA Fo) 2T viste] G & £Fo]
R2nt T Fhol EAF 2 AL Kol ggton ¥
A ] A =t9y2l Q] B-lipoprotein§H -2 F3HEAl 72 72.70
+4.08mg/dl2 thZF2 119.82+7.42mg/dlol vl }+e]
- 3 58 Jehldekp<0.001). =8 4 &
FH 28 E FeS T3 FAT] 72.9452.78mg/dI1 2
=79 89.41£4.19mg/dIR ) fe]H o8 A JEt
ek (p<0.001). =3 #A HDL-CHFL 33l A 7
°] 39.28%+5.64mg/dlE NET2] 32491 161lmg/dlE
o felHdoeg 28 2% B p<0.05). =3 ¥E
LDL-C9] +&-& EF3l£4d o] iR vl sle] tha
2oty 83 2 ZH 28 Fo thY HDL-CY vl &2 %
3EATo] 538%0| X WFTL 6.3%=E 5 TH A
HES 23, 53] 4oz gutgte 2 2208
A A7}5& sk HDL-C9] zH4-0] 3324 Fell 4 o
5 HAFE & 5 o) o) 9zto] E3EA ) Foiv)
HH ) I3 A Fo 26 E A 31 2377) 9)
ol F= et Bt o2} £Fe 28-S HDL-C
22 2o] & HDL-CEEd dig B 2n) 2 Jehy =
FH733o g 913 A =< Al(atherogenic index)
= F3FEAT0) 08622 NET ) 1.759] w]ste] ok
12 9Fo 2 o$ 3 32 vl ajeg 3
AR Te] Fost A Y 1xEFY AN 4 T
7 stef b ofl T3 2 97] 9l -go) A= e} =37,
138 FAA D XA geFe] AH$ole T
FEFTATA = o)t gslon, SR dx
o] 5247+1346mg/g =, T8 FEA T 41.18115.27
mg/gell Bl &) oF 25% A = =A Jehd(p<0.01). 2k
2 S U ELES F3EA 0] 9771369 mg/g R
272 10.81+251mg/g vlZs oF 11.1%2] 74

E BAHp<005). 22y 2t2H 2] FH 2 E ol
gl 23}el] F93t= ACATS] A =& F T2l #9
A Aol7h it

HAtel 2

2 ATE Qotod TR T4 9 52
W <le] ZHh=u o
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