s E it oe(8) 933941, 1993
Korean | Nutrition 26(8) : 933~941, 1993

Al 2lo] 9} vlad|sy AP Aol AFHA] vl F
BZo] I AUA L 5a B PXE 4P

ABu) . pRBx . Tl odxx

Marol Aol s AEorea, A5
ARYEAFOE Gz

Effects of Magnesium Supplement Levels and Periods on Lipid
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ABSTRACT

The present study was carried out to investigate the effects of magnesium supplement levels
and periods on lipid metabolism in male Sprague-Dawley rats given low protein and magnesium
deficient diets. The effects of magnesium supplement levels and periods on lipid metabolism
in rats given a low protein and magnesium deficient diet for 2 weeks were investigated. Serum
total lipid and triglyceride contents were significantly lower in magnesium supplement group
compared with magnesium deficient group. Serum HDL-cholesterol/total cholesterol ratio was
significantly increased as magnesium supplement level was increased. Liver total lipid, trglyce-
ride, total cholesterol and phospholipid contents were significantly lower in magnesium supple-
ment group than those in magnesium deficient group. Serum ALP, GOT and GPT activities
were significantly decreased in magnesium supplement group compared with magnesium defi-
cient group. In summary, the effects of magnesium supplement on lipid metabelism and enzyme
activities were significant and we can see that magnesium supplement level propered to be
requirement level(400 mg/ke diet) in the other cases except serum lipid contents.

KEY WORDS : low protein diet * magnesium supplement * lipid metabolism.
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Mg BEFFEF 7170 ohg At

AZART A2 F8F AL ddem Y
7t vk (Mg hydroxide He])-2 REF Ho) 2
Fg A 85 F4AY TE7 272 #aH

£g Bz} LagPe oA isoprenaline
hydrochlorideE Foj 3] A2 4L FEAZ £
"4 (Mg sulfare HE) S 3Eet MY BE5SH
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1. HEEE ¥ 40|

AHEE L A F o] B 210 g=l & Sprague-Daw-
leyAd SREAZ 2 AN AP zrAA
& A T~8TH FAOR olf F IYARIY
FAAFR)R AHS F AY A3 J 159 ¢ cont-
rol diet(protein 20% +Mg 400 mg/kg die & -2
A F FEe AFo net 4 2o HE AT
H=3 A =2 2401848 = 72v18]E Sgroupo=
5 b 650 ZA 25 14 =y guia]
TEE FHAYNZAY. 49 4ALE Table 174 2o

Table 1. Experimental design
Sacrifice 8 animals from each group

Group | | v
0 2 4 6 (weeks)

’ i

Mg deficient diet
(24 animals)

i 400 mg Mg supplement diet
(24 animals)

800 mg Mg supplement diet
(24 animals)

FE ALY ASz2AL 2E uET, §
55~60% & ¥4 FAA AL FHLd 1247408
00~20:00)-& F7|2 AF AN, B2 2
A FFSE Y F98gn RE AtEs 2
Af FHAA:

d¥o AHgE BE JI7ES FU1AY 292
Hh7]817] 98te 7jRe] Me % 04% EDTA(Ethy-
lene Diamine Tetra Acetate) -2-<§of 24A]3F Fot
AT AW $ 2 RS oA A F
dry ovend| A £71& 443 AAG o AHE-3}
At

AP A o)o] 2L Table 29} ) @Y AL Ca-
sein(Junsel, Co) 2.2 8% FE¢ AL&3lgoen o}

Table 2. Formulation of magnesium-deficient diet(g

kg dier)
Ingredients
Casein 80
DL-Methionine 8
Cornstarch 770
Fiber* 50
Comn oil 50
AIN-mineral mixture**(omiting MgZ*) 35
AIN-vitamin mixture*** 10
Choline chloride 2

Mg2+ X 2

*Cellulose : Sigma Co., LTD. US.A

**Mineral mixture(g/kg) | Calcium lactate, 500 ! so-
dium chloride, 43 ; sodium dihydrogen phosphate,
81 ! potassium citrate, 220 : potassium sulfate, 52 ;
manganous carbonate, 3.5 ; ferric citrate, 6.0 5 zinc
carbonate, 1.6 ; cupric sulfate, 0.3 ; potassium io-
date, 0.01 ; sodium selenite, 0.01 ; chromium pota-
ssium sulfate, 0.55.

***Vitamin mixture(g/kg) : Thiamin HCI, 600 mg ;
riboflavin, 600 mg ; pyridoxine, 700 mg ; nicotnic
acid, 8 g; D-calcium pantothenate, 1.6g 3 folic
acid, 200 mg; D- biotin, 20 mg ; cyanocobala-
mine, 1 mg ; viamin A, 400,000 1U ; dl-alpha to-
copheryl acetare, 5000 1U ; cholecalciferol (vicamin
D), 2.5 mg ; menaquinone, 5.0 mg.

Varied

*#**The magnesium oxide was added to reach the
level of 400 mg, 800 mg magnesium/kg diet
which represents medium level, high level, respe-
ctively.
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Il F-& Magnesium oxide(junsei, Co) HEIE 3
7}A] 8 (Mg-free, 400 mg/ke diet, 800 mg/kg diet)
o2 FFedet. AEL vYE4E, e S
gma. Co AFo.2 AESAT, T 9 7714 &
el SgA kg ARgstat
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dofl SHHA GG AT(LF 6A] ] FABAL
ol AHZ AT AHY AF HEE =7 He)
ZR8}7] 212 ol Holge AAF Fo AA
Ak A% F7hEe A4 R AFNA 2RAA
AsE A3t FAFT F7HES o dEdr=
o] 19 B AT S7EeR sAT

Mol &2 9FY 79 HolHdHFE 45Y
el A% FUtReE Ux go= Assdn

3, g€y 2 Zie] 1
g 9 7he] AHo) Pad BE JTFE 04%
EDTAg Ao 24217k &5 HAA 272 FHTR
829 AT 7 AR7AA 4438 F71E AAT
o2 AHg-Eg T dele HYFE F 1627 H
& ethyl ether2 v} 8}ed FAZ1(10ml vol. 21 gage)

=

S Al-5la) cardiac puncure2 Yo U4 B
e ol AL F AL2A 3000rpme] 4]
2087 dAEeiste ¥Ag 2T FA4 Y
49 Ap&stAT

Pag AFHS F 83 L vojd F 0.5M
Aeld gz FH 2 A& ol & el
ol A% g AFe] gojd F 4@
PellA 0588 AFete AFEA A ARSI

4. UEIZE XEFES
7tZ2AF AL Zak method¥d| £33 F%
39

5, Zto @yo| x| B¢ F4

Zak method® ol €3 7t A FZH3 FAHF 9
22" grake Phosphovanilling P .2 BAalH .2
o FAxEEe FAAY S48 Ko AYEE

TAE .

=

KARLE:

HRETEME, BF)S ALsd 243920
% ZH2HES 3 Sd2HE 23§ Kie Al (V-
cholestase, HKEEE(HE))S AHESl BAslgn
AR FgFLe XA FE Kit N4 (PL-E(OM)),
FEE(F)E ARt B4t ¥ F HDL-
Zy2HE FFE4e HDL-ZHAHE &44
Kit A (FEZY T slo]|FH2E, )EE(F))E
Arg3he] A5G TH

6. 2@&HE Alkaline phosphatase(ALP), GOT %
GPT 24
34 % alkaline phosphatase= Kind-King method
g 24893, GOT @ GPT #42 Reitman-
Frankel method'V2 A5t 0)

7. SAXE

ARZ A FAXNLE 4E7F HIEA ) AF
AAZ 7819tk 48 ae)g Ao § dates
SAS Programe] £+ #43} Duncan’s Multiple Ra-
nge TestE o] &5t Zt Fo] HFAE vinsdx,
ole] tigt o4 FAL P<L0.05 FEANA Pul
at

JEk

Az} o

=2
1. Mo|MHZ, MEBIIY U MolEE
W d FEE SR S} Ph4e] BEVIR

HoldH %, AFFraE @ 2o
HE2 Table 8¢ AAl&Hs ).

o g BE7|t] mE Ao Ee 9T
o] A% 27 AWYE, 2F AYASTA v 4F
ZHAETY dFFe] Bgey REF FH$
400 mg, 800 mgte] 73 Ztzh 23 HYLel M)
45 BEEeiM 25 BAt(P<0.05).

HETEd o8 Heolda e AdE VehtA
BRL™ 100 g A|FEFoE s 2lo] YHFL
ttadlg BESEd 7)) W2 g% gtk
AFFrtEe] 4 vladle BE7|0d we &
g 2 dYTANME 25 AR vy 2%,
17 ZYAE T AFE7MF] BF AaEHL
W, BETAME 400 mgFol Az 25 EETH
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Mg BE&5 7|Zbe] npE A DAL

9% 4F BH2TI 3e)r) gnet 258 REEd
v)e) 43 BEFe] AFFT7EEol FAaFHUT 800
mgT- A 25 AP ¥ 25 BEIEAA
ZaEgert 45 BREEAE Zolrt gk A
o8& BEV|T W AdiA YT A+
ZAg7|ze] AojASFE 20| A &S Wolzlen B
o] 7% 400 mg, 800 mgTo] BF 2% AW
ol HF 2]olE-&o] BolATHP<0.05).
BEszo g 2F BT A4 AW
oA Bs BETAA Aol Ago] FohHow +F
BHZEFe] 79 AYFo| ¥ 400 mg HET
Aol fgo] F£o}FHTHP<0.05). ArandaF ¥
g Ao novlg REFHY 5L @
Fsteo] AYPTY BFLAYEE 3 29 REFHY
S BA gl BN BEAYRA 15:dd A
Fo] Ao s Folgor) 1 o)F e BREZAM=
288 Z2HAES Yeblch B d¥dAMe |
V)4 HaEe] 800 mgRtt 87 F £i9
400 mgd o} AFFIFo] Felxonz AT

BERch g By gie] A& oA

B} §atao] opdrt AzbHET.
2. gz SXEH, 4R, £ ZT2HE,
HDL-Z&{|AE|E, HDL-B2|AEIE/5 22~

HE dig ¥ exa ek
duld g% o) HFA wavlEe BF7IHT
sgd wEg 2 F AZFgF A I
Table 4, 59} %t} mlavlg BF7|70e] e 8
AF FAA TFL dPFY A 25 E92d
u)d) 25, 45 APAEFo] Fristgen (P<0.
05), HZ79] 7% 400 mg RETFAME 2F 24
T 25 BREF Abole] Aol7t gifiert 23
ARTel v 4F BEFoAMe F3A T4
k. 800 mg RETo] 7S 2F ZAyPFe) vlE
BEToA adden oz BE7IZte] 204
F5 dolAeE Aol UrH(P<0.05). BHFFE
uhE BB A 25 BEFe A A¥T UH
800 mg HFZo] folahA At 4F RE
oA ZBT v BETA Fided

Table 3. Feed intake, body weight gain and feed/gain of rats fed dicts with different Mg supplement levels

and periods in the 8% protein diet?

Group Feed intake Body weight gain Feed/gain
g/day g/day/100g BW g/day glg BW
Deficient for 2 weeks
) 19.37+ 3,122 7.4731.38 3.0740.97° 7.59+ 1.92¢
(bascline)
Dcficient 0 mg
2 weeks 19.64+ 4.23P 7.17% 1.52 1.4840.60PC% 10.78:+ 1.96b4
4 wecks 23.80+ 2.25* 7.68%0.72 2.01%0.89Y 18.44% 2,16
Supplement 400 mg
2 wecks 19.521 3.65P 6.58+£1.25 $.20+0.77* 6.62% 1.068
4 wecks 24.29% 1.80? 7.61% 0.63 2.56£0.28° 10.16+ 2.20°"
Supplement 800 mg
2 weceks 19.50+ 3.92b 7.09%+1.24 2.07+0.658 6.89% 1.19B
4 wecks 24,79+ 2,16* 7.78+ 0.58 2,49+ 0.48> 11.16% 15802
Significance p<0.05 N.§.5) P<0.05 P<0.05

1) Meanz S.D.(n=8)

2) Values with different small superscripts within the each column are significandy different at P<{0.05
3) Values with different capital superscripts within Mg supplement periods(2 weeks) arc significantly different

at P<0.05

4) Values with different small superscripts with prime within Mg supplement periods(4 wecks) are significandy

different at P<Z0.05

5) Not significant at P<(0.05



Table 4. Serum toral lipid, triglyceride and phospholipid contents of rats fed dicts with different Mg supple-
ment levels and periods in the 8% protein dict!

Group

Total lipid
mg/dl

Triglyceride
mg/dl

Phospholipid
mg/dl

Deficient for 2 weeks
(baseline)

Deficient 0 mg

2 weeks
4 weeks

Supplement 400 mg

2 weeks
4 weeks

Supplement 800 mg

319.49+ 14,6862

349.83+ 19.44248)
345.674 5.19%9

325,18+ 16.5458
255.794 25,19

15981+ 17.59*

158.36% 10.68%*
158.59% 16.55

135.86+ 15.0308

70.30% 14.70%

105.76% 14.37

118,04% 10.50
11530+ 10.21%

115.744 14.75
108.06% 11.192Y

2 wecks 278.19+ 14.82¢C 104.26+ 10.99°C 107.66% 12.53
4 wocks 9297.91% 16.59% 57.838+ 16489 99.89+ 9,78
Significance p<C0.05 P<0.05 P<{0.05

1) Mean* 5.D.(n=8)

2) Values with different small superscripts within the each colummn are significandy different at P<{0.05

3) Values with different capital superscripts within Mg supplement periods(2 wecks) are significantly different
at P<{0.05

4) Values with different small superseripts with prime within Mg supplement periods(4 weeks) are significantly
different at P<0.05

Table 5. Serumn rtotal cholesterol, HDL-cholesterol contents and HDIL-cholestcrol/total cholesterol ratio of
rats fed diets with different Mg supplement levels and periods in the 8% protein dict?

Group Total cholesterol HDL-cholesterol HDL-chol./total chol.
mg/dl mg/dl ratio
De{icé::;;:e)g weeks 59.16+ 6.2352) 25.78:£ 6.70% 0.49 0.072
Deficient 0 mg
2 weeks 68.60% 9.93243) 29.04:+ 5.462 0,43+ 0.062¢
4 weeks 61.61+ 9.062 26.864 1.79%) 0.44+ 0.07%
Supplement 400 mg
2 weeks 65.83% 7.60** 35231 5.67° 0.54%0.078
4 weeks 63.95% 9.59% 85.344 2.49> 0.53+ 0.06="
Supplement 800 mg
2 weeks 50,77+ 2.73%* 31.36% 4.08% 0.62% 0.06%*
4 wecks 53.64+ 8,10 30.14+ 3,132 0.6340.155
Significance p<0.05 P<{0.05 P<0.05

1) Mean* S.D.(n=8)

2) Values with different small superscripts within the each column are significaruly different at P<0.05

3) Values with different capital superscripts within Mg supplement periods(2 weeks) are significantly different
ar P<Z0.05

4) Values with different small superscripts with prime within Mg supplerment periods(4 weeks) are significantly
different at P<0.05
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FTAA ZhPen BEFFEo] FoldAFFH F
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Fe AYTH BHETRY vhaule BE7|7E)
wEg e JEhgR g BEEgFEdd nE
Azl A 457 BEEor ATl vl# 800 mg
Hago] & AT(P<0.05). 3% F Fd=
HE2 BErjtde By A9 2F AgT
o w3 23 APAL£TAAM Frleden 457
APAEZAE 2ol7t el

B M= 400 mg BEF A9 25 Y
Fol H)3] BEFAA Z7}ak 0 (P<0.05), 800
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Hol us) 800 mg BFTo] f+ol3HA F4dA
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7+ it

¥3F HDL-ZHAHEL B3V o &
o X APELAE Aol7} e 400 mg B
FToME 257 2ol WE BEFIA fo3t
A 7t BE4Ee] G 45 BEFe)
79 AP T uls] RETAAN FrIEtgen, ol
400 mg REFo] 800 mg BETHET o %7 o}
Elytcl. BE7|708 ¥HE HDL-gd2dHE/%
2Y 230 &2 APTLAE 7174E Ae)vh 9
Ren w3 APEFH BFwded 73t e
Aol VehbA] gt BESE gE Edd
Ne 25 BETAAM AR HF BETAA
27183 2 W (P<0.05), o) EFFFEo] 400 mg
Rl 800 mgd BHEE FdM 1 F7atg. 45
R0 Fg-ole Aol ve) 800 mge BEE

—J

FolA & A FAs ). Aluras Ve nEd
~H & 4ol(1~2%)F ) E7A F+Foge]
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45 Fo=HER FEAAYEFTS FETL B
2P oL, ZemelF e Zejd RYYHAE W
goz WadEe 37T B8N 2% LT
g% Asxdd 5471 ggFE B useict Da
=AE AR = LB B A
nads EFS g8 FAAY T8 Z4A2
HDL-Z2YAHEZE 2 Z7MA7 % Lot
Rasmussen6-2 S84 A4 A8l A ol 4
B3 AR F 9% AL F9AWe] FH9
TAEAI, HDL-EH2H S0 F/1E9eH F
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afl A 0F wERY AE AREH BFE0Y
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Table 6. Liver total lipid, wiglyceride, total cholesterol and phospholipid contents of rats fed dicts with different
Mg supplement levels and periods in the 8% protein diet?

Group Total lipid Triglyceride Total cholesterol Phospholipid
mg/g Liver mg/g liver mg/g liver mg/g liver
Deficient for 2 wecks
. 76.124 59552 27.444 2,942 1.844 0,102 15.20% 1.71%
(bascline)
Deficient 0 mg
2 wecks 55.18% 6.90% 13.54% 1.47%49) 1.94+0.17%4 13.16% 1,444
4 weeks 78,44+ 9.65M9 16.84% 2,115 1.99+ 0.502 15.95+ 2.93%
Supplement 400 mg
2 weeks 50.98+ 4.81P 12,574 1.8348 1.35+ 00,1558 8,304 1.7598
4 wecks 37.89% 6.53 11.32+2.12% 1.91£0.192 10.21 0.99
Supplement 800 mg
2 weeks 48.44% 6.05P 11.32+ 0.19%8 1.25%+0.19> $.451 1.85B
4 wecks 41.80+ 7.90bY 10.11% 2.05% 1.94+ 0.222 12.74% 1,969
Significance p<0.05 P<0.05 P<0.05 P<J0.05

1) Mecan# $.D.(n=8)

2) Values with differcnt small superscripts within the each column are significantly different ar P<(0.05
3) Valucs with different capital superscripts within Mg supplement periods(2 weeks) arc significandy differenc

at P<0.05

4) Values with different small superscripts with prime within Mg supplement periods(4 weeks) are significantly

different at P<{0.05

800 mg BE-79 Ay AET) ®3 EHFTo]
frol 8t A wekom B 7he) nl2 Aol o

Heagd 0g B 23 BETdA 29
o] 800 mg B.& 79 B8] = ko m (P<0.05) 400
mg HEFLHAE Zo)|7} YU, 47 BETIAE=
2¥Toe] BET v mRa(P<L0.05) BF
#ol M& Aol Utk wadlg EF 7|
e F FFHLHE dEe APTHede A
o7} 1912, 400 mg, 800 mg RET 9] AL 25
BET W 45 BEFFZAAM BT fFejHoz
Edid=

Bz addr 2F Bidol APT 4
M gasPen 17 BETdAe o3t Aols
VERYA] gkt

e 94 ¥ 1E5770dEe 2 APT L
253, 45 AYAGTH Aol7t gl 2% 29
A dme] 4 APA LT B]F] @A (P<0.05).
400 mg, 800 mg BETAME 4z 23 ATl
Hl3) BFael A o3 A wskon ol 9F B
270 4F HEZHC 39ith Cunnane$!De

a4 BREe 2% FAAES A BS
Yzze] vsl Aol7} githn BRHH O™ Geo-
geE e Buld SE0] 0% 2045 P
W% 2UH0T FAY 29 23 £A9L o
223 Aot gtk Hashgr

2 499 3 AANMY 253 PIYALE
Aol gloi Mozt oleigon B 4gos
RayssiguierS'90] A A& vl & AWTY 2R
BFC ol 4@ HYo AP AQE Ae
ohee F4e FUAE 4 dom B 4 ok

4. YEE alkaline phosphatase(ALP), glutamic
oxaloacetic transaminase(GOT) % glutamic
pyruvic transminase(GFT) &4

st BE37I0E fEe] EHF B4

A& AL Table 79 AAHUL} B27]7H
uE S ALPEA L FyyolA A 713k
Ao EAFE Fo] ol Z kel 400 mg,
800 mg B32S A 7106 BE AREH B
FTY Aol AT BEFEL] AFddXe

==
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Mg 2EFET A0l B AAga

Table 7. Serum alkaline phosphatase(ALP), glutamic oxaloacetic transaminase(GOT) and glutamic pyruvic
wansaminase(GPT) activities of rars fed dicts with different Mg supplement levels and periods in

the 8% protein diet

ALP GOT GFT
Group
mU/ml 1U/ml IU/ml
Deficient for 2 weeks )
. 21.85+ 1,37%) 85.48+ 6.12" 28.76+ 3,012
(baseline)

Deficient 0 mg

2 weeks 18.444 3.7008%) 103,68 5.454 28.56+ 1.50%

4 weeks 12.24:+ 2,230 102.82% 9.95% 35.84+9.81%
Supplement 400 mg

2 weeks 21.94+ 2.41* 77.78% 6.9508 29.16£ 1,76%

4 weeks 2144+ 1.46% 47.884 7.184 15.07% 1910
Supplement 800 mg

2 weeks 20.59+ 2.23% 66.51£ 6,95 25.06+ 12158

4 weeks 20.30% 0.96% 38.084 4.082 18.50% 2.20°%
Significance p<0.05 P<0.05 P<0.05

1) Meant8.D.(n=8)

2) Values with different small superscripts within the each column are significandy different ar P<{0.05
3) Values with different capital superscripts within Mg supplement periods(2 weeks) are significantly different

at P<0.05

4) Values with different small superscripts with prime within Mg supplement periods(4 weeks) are significantly

different at P<0.05

29} 45 HETo 7Y AW ¥ HET
oA FesA FA VERen BEFT BRE
FEd W Eve JehtA gtk

¥A% GOTEHL BE7|7te] addA #HH
79 A% 27 ARPTe) 2F, 17 AYPASZ
u)& wglon(P<0.05), RETY ZA$ 400 mg
BETL 23 AWT "E 4F RFTOM &
5A wgten 800 mg RETS 25 HYT

v] 3] B37|de] AAFF ekl Fyeldnth

BErFo] A 2F BET B9 2UT
o Bla] 800 mg BETo] AL 47 BEF
FelMde 2T vlE BETAA FRe] Ha
HEe AFgeIRoern BFEFFo] AT E K5
2 H A (P<0.05).

YAF GPT A& BHF70) wE ATdA
400 mg REFF] A4 25 AHUT HE 4F 2
Z7A woldon 800 mg REFIAAE BE
717ko] A4 E APLEG ‘%OM" Aol
Fedant. BESEE GPT 842 257 BT

ofl Al ALl ¥lsl 800 mg BFTo] Fa-dt
9, 45 BETdAE AP #EH BEF
S5 Zhste Aol

ALP= magnesium metalloenzymeg] FAIAZ
Fasie) 2 AgoMe vlavlg @At A
&% o) ALPS] gA4o] Folo] FAHNULY o9
FArsE AP A glo] vlaEr|rt oH R

He
To

]

20t ol 72

HI

= AT7E 2530 Yy Helgt mlady 29
4ol & FFAN F vt g BE £33 7170
o2 Y ADdA tAe dFE 2AE)
#sted ¥ 7~85% Sprague-DawleyAd 3 4
HE 4T AT B RAAZE 240t H F
72ntEl & 3T e o] 650 AA ALgElEA
2% Y HPAHTh dEE £FE2 8% ¢
7HA g2 mFsn stadlg g ez 2%
7t ASE F ohauvlae 274R(400 mgkg diet,
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800 mg/kg diey) ST o 2 3o BREFHE BHF
AdE g Aok 845 FANH 4G
vkl 2@ ¥E slavlg BESE &
ETF, BF70] 24F Fo5HA dgteni (Pl
0.05), HDL-Z 8| 2H &2 ZYH T v&) BEpE
o] 7% &Y ol Fel3A Frkelg e (P<0.
05), HDL-Z¥ A8 &/F ZH2HE v &L 25
FEo| 2455 TVRIEY HF 2T 4
A, FEH2HNE R QAR FFS ZPTA
Ha] BEFNA foletA FasE o (P<0.05).
HAF ALPEA 2 AP ZP7Ie] A5
ZAstE 3, GOT, GPTEA 2 25 A¥Td| 1|
HEZAAY QAdre HEsFo] 458 8
AZ AFEEFLE dolov, AFFIE HEL
o] ALdE 87-#4F(400 mgkg dier)o] F
Az & 5 ok
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