R EREEE 32 30~39, 1999

Ca B30] #7o]F 4]

el

XA, Na, K gjA} ¥

The Effect of Ca Supplementation on the Metabolism of Lipid, Na and
K and on Blood Pressure in Postmenopausal Women

Kim, Hee Sun - Yu, Choon Hie

Department of Home Economics Education, Sangmyung University, Seoul 110-743, Korea

ABSTRACT

This study was designed to investigate the effect of Ca supplementation of 1,000mg per day for 53 weeks on lipid, Na, and K
metabolism and on blood pressure in postmenopausal women. The subjects were 12 healthy women aged from 60 to 70 years.
They were divided into two groups : the placebo(control group) and the Ca supplemented(1,000mg,/day) group(Ca group).
Metabolic studies were conducted twice in the 1st and the 53rd weeks. The results were as follows ; Serum triglyceride, total
cholesterol and LDL-cholesterol levels tended to be decreased after the experiment. Serum VLDL-cholesterol lowering effect
was observed with Ca supplementation(p<{0.05), and also the significantly elevated HDL/LDL+VLDL) ratio in Ca
supplemented subjects was noticeable. No significant effect of Ca supplementation on serum levels of Na and K was found in
these subjects whose average Na intake was as high as 4.9g per day. This phenomena was accompanied with increased Na
retention and increased Na excretion in feces, but with decreased urinary Na in Ca supplemented group. However, considering
much higher Na retention in the control group at the end of experiment(control vs Ca ; 1272.3mg vs 732.9mg), Ca
supplementation may have some beneficial effects on Na balance. Serum aldosterone level increased significantly in the Ca
group after the experiment(p <{0.05). With these normotensive subjects, there were no pronounced effect of Ca supple-
mentation on blood pressure, however, decreases in diastolic blood pressure were observed at the 14th week and end of the
experiment(p <0.05). In summary, the Ca supplementation on postmenopausal Korean women appears to exert a desirable
effect on blood lipid patterns related to the coronary heart discases and to be beneficial in controlling diastolic blood pressure.
Further studies with hypertensive or/and hyperlipidemic subjects are required to clarify the effect of Ca supplementation in

Koreans. (Korean J Nutrition 32(1) : 30~39, 1999)
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AAERA dgo= Qg AfFEe] wrhi ded, ® TeiEz 2 AFME g7 oA o= 19 1,000
o] %ol o]Folzl ofe] FEAHUYM X HPELN  mgol Ca BEo) A A E, Na, K A 2 @l )&
o] Cadl $2¢ FMNDLEA 3 § 229 T2 Fee Yoluz o) B £301A A8 nEYe) o
HE3 TR $20] A 5 drks A Bl B % A2E A% 7242 ASHIA STt
AratRTt
S BE Q%3] 24 Ca 47 Feirk et gy X
A 3 JHe 2 A 199595 =ieiok RAlA B )5t i
g 5%rIvke dHste 7ok AA g vk 1 2EHY R N
o] 58.7%E FiL qlct. ®uk ol Sehiete) mEy T AgdA= g A AFste 60~T70419) H7
BE DHAD Nad] 33 A Fdo] glom, & olF o4 12We)9ler, o8 ez A¥ Ad =4}
A 42 B3 Na GHUE AT 5900mg=6000 P WA A A} 9P $o) 2 wEAZS
mg(NaCl, 10~15g) =4 Aeld daze] 10~20u7F & T 684 20 (WET, Ca BEF) 0% thro] Ca B
= Aolth?. wetA Cad 44 F52 Na 3 A9 FToAE 18 1000mg4 Ca(calcium carbonate)&
A elvee 22 218G DAL A5H 4L v F AHAAL, HETAAE placeboF FYt oj5 EH
RE 7FeA0] Ug AL R FHEY AL A7 T BF 2 digtm gl 4 71As
42 GzAE Ca A F30] T BEFel B $AB AUAolE AR B9 2L AT
R AOE AAEL glom® E3) FF] 400~600mg & S5 gt AFEUAREL] EAL Table 1o A
o5tel ACa Yol HATE BF nFds 99 BB Ho] Uk
AZE 9go] BRI PcH? EE Ca HEo] GYNES Ca 57|72 & 53F01%1o0, Fig. 12 4944
AN E Hugol ofdl SEUEIHOY AR Gae  aekd AolTt
2 @ YPAYIH BRI, 22 ol @ Ca
o) £57] G} o]97] BPg WA olRd f
7 ggte BOEE Qe o)A Ca wE AAZ Y 1) BANO| TN
@ FPASE] Yol DAY BEL WA RHT  BPHo) 4AE AT oA AU 719 Aol )
= 4ol 1 7130 dstel= Ca 23 43 = F | 3 |
Na Bjddo] ZA 5= 7 gemen dale] gl Aoz == Table 1. Physical characteristics of the subjects
Control Ca
= 1& H 4] FE 1 -1
o S I oF ool Aig D77F PR Aol Age(years) 6424 1.7" 64.2x14
e st 2AEF 4L Aol S7HEl ek A3 Heightem) 1548+ 1.1 1477419
o, =g o] F7hge] tq-ﬂ} Ca ¥ Fo| 7448ta Cat]  Body weighitkg) 57.3% 3.1 54.2::2.8
Aol MEst M7 L0 Ca BEL Bo|n, ol e Aup=  BMikgm)? 23.9+ 1.0 25.4+1.3
G E T} o 2pe] AL UL E2313 Aoz et} 17 Systolic blood 125 +£11.9 122 +8.0
= o Diastolic blood 85 £ 5. +5.
B2 7] ol UEe] Be ILUT TIIE NS e er . A2
7] 8)8jM Carzo] TR Ao AQrE gl ®® 2) BMI : Body mass index
o Experimental period (month) -
Before | "_3_ TTom ey e s T After
L 1‘234L5678!9,10!11}12
Ca supplementation —_— |~ ——— ——— —— --—‘—‘—"
Dietary assessment — i — i" - | — -
Melabolic study — ;‘ I | —
Urine & feces sampling — | . : : ' Rl
Blood sampling — ‘l i i —
Body weight measurement — — = ‘ ‘l — —
Blood pressure measurement e - ‘ l—s ! ‘ —s —

Fig. 1. Experimental design.
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24X ZF 279 (24hr recall method) 2.2 2% A 1
3], 4377t 3 3712 A0 43] AASe] F 53 A
A 200t Bl 2 8 J g AH e 2EE
B228 A& F FUrg =2 999 CAN-Pro(Co-
mputer-Aided Nutritional Analysis Program for Pr-
ofessionals)®E Ab&-sted H7FEMETH

2) Hiaedd

1) A 4A

HAFE S Ca BFo] AZtE AErIzhe] 3 F(AIL
F)o CaRo] Brhe miAe F(F) 535)¢) 19304 &
23] 4Asiaint. 2 AL A g7l e 2F SUE HE4
o|Tg AFEHen F7k A Wik SgBA =
Ag4olg A 2Tl w1 placebost Ca REAE o
A Atk A Ak 302 F 247 Algsd e, dak A
AgHo] ool 75, d=E §8 T HEAF
A BFE Fedn A 271 15 B AR

a

3Uzbe YHold] HgA2 F 1 the 3UT AE
o o 2 aWg SN
(2) A Hel

Agaols AY AZA 2447 34 719EE 0] 83
3U7 AR o2 WA AL HF S B59 I
A% EU|E 37 43 1917keal, BE 75.7g, A
37.8g, Ca 582mg, P 1,130mg. Na 5,123mg, K 2.672mg
7V AT T 5 FAHAN(Table 2). EF 47
o} 2eld WA BE V|FES EHaEaR, #elaF
123 AHRlEAAE IR R BF AR A o] EAA
o] 24*17P 0]}5“ B2 F AL, AF2EA AR

23 &2 T Ol LA AT

G Aasy 9 4

NzFd 2o £7] & 71 FE oAl 2407k

Table 2. Nutritional composition of the experimental diets for me-
tabolic study

By food By chemical analysis
Nutrient composition  The 1st wk for The 53rd wk for
table metabolic study metabolic study
Energy(kcal) 1,917 1,760 1,815
Protein(g) 75.7 68.4 70.8
Fat(g) 37.8 18.3 18.7
Ca(mg) 582 554 569
P (mg) 1,130 1,049 1,108
Na(mg) 5,123 4,921 4,922
K (mg) 2,672 2,202 2,262

oA Tz & AMgEke)
wsh A 4 il 49712 3 HF 380 £AsR
& % Na# K2 7|3 Medicarte] Easylyte 2841
F-3ted ISE undiluted direct® ™ol &8 &4 3%

% % Na% Kvg AZEL3E ¥ AEE zﬂﬂﬁlﬁ}%”’
Al 3 & atomic absorption spectrophotome-
teri %.;zé'l O}Sa‘q_dl)zﬂ).

7 ik 871 F A ol B bl e
},10191_ Eds e g ol ol:cq }Jo] = 5]_.%_5‘%1' z_]-z_]-
Fujste] 105TAAM ARAA FLE WS F Ca, P Nath
Ke 08t 22 Pgos BAsgD, dolg gu g

Sl A E’r‘m?éf_’ microkjeldahl#® 2 2, A#-2 soxhlet
i %2 bomb calorimeter®= 548ttt

217 = Nﬁqna]g. =233 nd B 59
AHg3ke) Nazh

o1 _A.i

P g
Nash K @l ola) oldlsh 22 348
Ke) w638 Ashele

—lN-
I3 o
1:19_‘. fhes

Na retention=Na intake — (urinary Na+fecal Na)
K retention=LK intake - (urinary K+fecal K)

15 42 Ag o

134U 29 & SH2EHE vES
UE IRCAHE) z’“"]‘ﬂ""} F Y2 E AL A2kS o]
H8 gANSEYS Algste SRE o, A HDL-
Zy2HE, LDLEd2dE, VLDL-ZH 28 % T5&
u)=Z Hellenarte] LEP plate 2 buffer A28 AHE-3t
cellulose acetate™ A7|GEH0 o8 EA&ER. 1
i AW Na? K 73S & & Na 2 K3 U7 3

E5 A9 AEa

3 LRI
gae A3} 3

o2 &394} A aldosterones W= Nicholsit
2] aldosterone A8 7|1E A 2L Al8-3le] RIA(radio-
immunoassay) 2l 2J& FA s}

@ g9 9 AE53

Y2 A¥A, A4 AAF, 497170 F e AL
2 43 2Hsle] F 63 AMA FF4 LAHICO

blood pressure meter, Japan)E AFESto] o3l FEA
Held A 288 Azslr] dd 7 dEdAd E35R
o}, o) A vieh 523) SFER gl A 38 WHE S48
o 159 AFAE AME-SIET

AZe A8 TS 297 T L FeR F
53lo] AN TFRAFTA(EAAZNR)E A&t 742t
2451500, A% 4% 2 AFL B AAEFA|S
(body mass index, BMDE A4tsigit.
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1del] 2% Ca BE7]
Ui A AHe v &
AR o] Rt
Ca AHFE 2Tl 703187 2mg, Ca EEwolA
996+22Tme 8 =T FAH(T00mg/Y) o4& 4333t
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UATH. BHF B P HF e gF:TolA 924+76.9
mg¥ Ca EETlM 1298+206mg"l LRl o] HAA]
AALE B8 Ca: PY AE)7) 1 1301 Qo 53571

4

A4l 3kl 1.000mge] Cad 2% 4% Ca ESTE
Ca: P2 A3u7E1: 0.72 B HY E}-

Na SR QETAN Ho e Fgelsion 2
Uek AREe] MY Na 4A% 4202 ARAT Y
3 45/ 0NaCl §.7g)" MBS B B8 HoISIE. K 4
A= dazol Ca ETA vld) o7t e APIGS

U AR AT A2 olsiut.

2. Ca B30 A ZHA] D[ A)= 3%

W AE7e T AFH AAEZFR Z (body mass
index. BMI)2] ¥&l& Table 49 2t}

AZol oirz A AE7)17He Balo] Ry AFe]
Ca BEZwo Hlsto] o7& ol ofAgt 3~4kgB =
watew A 4977t 59 F dgy 25 fo)E wal

Y

< A AFE 7R = BMIo] 1M E A A€
Table 3j Average daily nutrient intakes 718 o] F ARF7h| Zpoli= vhep}R] skgic)
Nutrient Contro! . Ca P 2R & Lo AE D x5 _,r 2o 2.4
Energy(kcal) 1,886 109 2,178+£179 By -
(1 OZ)ZJ (119) Els -"]’t Table 59+ %ﬁ]-
Protein(g) 61.0+4.9 87.4+10.4 A ST F ZHHES AF Ay Hg &
02 (146 E% F AGE 2ol $91490 Aol} glglon, F 492
Fat(g) 45.(2_i)8.1 45i0_-6_)—5.3 A A8 Aol v]a] AE T ok7k A AR BGO
X0 o9 e =
Carbohydrate(g) 2974123 356.3+34.2 U sACE FAG Afole oA, 1wy A F4
(=) (-) A rE2 dFETo] 28 A 121.3+£22.2mg/dlelA 2
Total Ca(mg)” 7034872 1,996+227+ * 101.0+14.7mg/dlo. 2 F# 20.3mg/dle] A&7,
1oy 285 Ca BT 4% A 149333 4mg/dlNA 48 F 94.3
P(mg) 9244769 1,298+ 206 = LER T
(132) (186) £21 2mg/dle & Bt 55mg/dle] Z4dA Ca B39
Total Ca:P 1:1.3 107 gy 2 FF0] o go] adlE AR Aoz )
Na(mg) 4,753£102 4,824+51 E}Bi.r,]_
K 2,141 +39. 162420 . - . o ey =
e ? 21622206 Y4 HDL-282HE 2 49 40 vg) 49 &
2) Percentage of RDA for Korean Women o7t F7hde s, €40 LDL-EdAHE 528 2T
f)lToFa}I Ca |nta}<e=dnetary Ca-+supplemented Ca I Ca REFH 29 & ezt zhasig o) 2= GolA
Significantly different from the control group at p<{0.05 by Stu- j
dent ttest ¢l Apels ohiet ¥ VLDL-ZH=HE T8
Table 4. Body weight and body mass index
Variable Group Experimental period(week)
1 14 27 40 33
. Control 58.7 434" 59.3+3.4 58.5+3.3 59.2+3.3 58.7x34
Body weight(kg)
Ca 553£28 55.7+2.6 552+23 55.0x26 55.0=2.7
Body mass index Control 239=+1.0 24.2+1.0 23910 24.1+1.0 239=1.0
(kg/m’) Ca 254+1.3 25.6%1.2 25.4+1.2 253=1.2 252+1.2

1) Mean+5E
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Table 5. Effects of 53 weeks Ca supplementation(1,000mg) on triglyceride, total cholesterol and lipoproteins levels in Korean postmenopa-

usal female subjects

Control Ca
Before After Before After
Triglyceride(mg/dl) 121.3 £22.2 101.0 £14.7 149.3 £334 943 £21.2
Total cholesterol (mg/dl) 23286 +264 220.7 =154 222.8 +15.5 208.2 £149
HDL-C(mg/dl) 62.3 £10.5 704 + 4.2 58.0 = 5.1 723 £ 7.7
L.DL-C(mg/dl) 126.2 £159 1120 £ 9.7 119.2 + 84 1122 £ 7.4
VLDL-C(mg/dl) 444 + 9.8 383 + 3.0 457 £ 8.5 238 + 3.4°
HDLALDL4VLDL) 0.35+ 0.04 047+ 0.02 0.37+ 0.04 0.53x+ 0.04*

a, b : Values in the same row with different superscript letters between the two groups differ significantly by Student L-test
* 1 Significantly different from the pre-experimental value at p<0.05 by paired t-test

Table 6. Effects of 53 weeks Ca supplementation(1,000mg) on sodium, potassium and aldosterone levels in Korean postmenopausal fema-

le subjecls
Control Ca
Before After Before After
Na(mEg/L) 1437+ Q.5 1418+ 1.2 1443x 0.7 141.8+ 1.6
K{mEg/L) 4.4+ 0.08 4.5+ 0.5 44+ 0.02 4.9+ 0.20
Aldosterone (pg/ml) 111.3£16.8 179.6£33.0 78.2%£27.2 146.1 +20.2*
* : Significantly different from the pre-experimental value at p<{0.05 by paired i-test
Table 7. Fffect of 53 weeks Ca supplementation(1,000mg) on Na and K balance in Korean postmenopausal female subjects (mg/day)
Control Ca
1st wk 53rd wk st wk 53rd wk
Intake 4910.9+226 4946.8= 6.5 4928.84 139 4939.0+ 126
Na Excretion Feces 28.4+ 8.5 1175 445 71.6L£ 18.8 241.7+ 66.6%
Urine 4834.0+68.9 3557.0£ 71.0*% 4535.6+316.2 3964.5+348.2
Retention 48.5+80.7 1272.3% 64.0* 321.6+£309.2 732.94353.9
Intake 2209.5+14.2 2218.0+ 8.8 2203.8x 12.1 2225.8+ 19.7
K Excretion Feces 238.4£32.3 607.4+ 91.2* 315.6+ 37.8 601.3£129.1*
Urine 1320.2+24.8 1857.4% 79.3* 1186.3+ 59.0 1817.4x= 50.7*
Retention 651.0+41.4 -246.8x£143.6* 701.9+ 79.3 - 192.94+150.4**
* : Significantly different from the 1st week value at p<{0.05 by paired t-test
Zaolde 28 H 44.449.8mg/dlel A A8 F 3833, mEq/L7t 7“‘6}@‘ ot FoAQ e oIt BA
Omg/die 2 FF 6.1mg/dle] ZAPoY Ca BEFN K $EL AY Ad vjs] 48 § 5% Z718191 Ca B
= A8 A 45.7+8 5mg/dlel A AF F 23.8+34mg/dl  FFIA O ®ol 271 Yot T JBFe A3 A 4
o2 JF 21 9mg/dlo] ZAFoEM 4¥ F F AFE A F Hg 2ele vehtA ket @3 aldoster-
o] #212g] Aoz BITHPp<005). BAY HDL/LDL  one $3& 47 A% A9 ¥ F ARzl 4952 7
+VLDL) ¥)= 48 Ad vlaja] 48 3 Ca BE2FAM o7} f19ey, Ca B4 B3 aldosterone T

Hed oz 2P o (p<0.05), 28 A3} Y &£ F A
FF7rel| F-2 Q) Aol ¢iATH

3. Ca 23°| Nalt K tiAr OAl=

3 Na, K 2 aldosterone $
T BT T AT frefF el Aol 7} gl tHTable 6).

B3 Na 752 249 A dz23 Ca 2ETolA 22t
143.7+0.5mEq/L. 144.3:0.7mEq/LlA 2% ¥ 141.8
+1.2mEq/L, 141.8+1.6mEq/LZ 77} 1.84mEq/L, 2.5

EAC

0

AY Mi A3

o] AF A 782427 2pg/mldA ¥

mle 2 #9)3HA F718tEtH(p<0.05).

Naz} Ko A% ¥ F uldE = 5 dad3F 2 A
BHEe AY AAFS 4Y 53504 BF 5 AFEgt
o F2HQl 2ol Z YERNA] ekokth(Table 7).

Na Bf32 dZ&7Y A9 ¥ 5 19 Na wjdzo] A
& AAT 28.4+8.5meell A AE 535 117.5144.5mge
2 Z7lE90u 5 5 19 Na wjd#ge] 48 AT 4,

3 146.1+20.2pg/
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Table 8. Effect of 53 weeks Ca supplementation(1,000mg) on blood pressure in Korean postmenopausal ferale subjects {mmHg)
Experimental period(week)
Before
1 14 27 40 53

sgp Control 125.0+11.9 126.1£10.6 1259+£11.6 1175+ 8.5 1225+ 95 1217+ 8.7

Ca 122.0x 8.0 1184+ 8.2 1109+ 7.9* 118.0£ 8.6 114.0+ 7.6 121.0+ 8.2
DBP Control 85.0x+ 5.0 839+ 6.4 82.2+ 6.3 85.0% 5.0 875+ 4.8 817+ 5.7

Ca 84.0+ 5.1 839+ 3.3 728x 5.2* 84.0x 5.1 77.04+ 7.0 78.0+ 4.3*

* 1 Significantly different from the pre-experimental value at p<0.05 by paired t-test

834.0+68.9mgoll A 238 53% 3.557.0£71.0mgez &
Zoz Pagozy 43 5354 AT 218 A
(p<0.05). 228U Ca E279 2% Na Bfzke 49
537l 2zt St oy BAHOE Fod 7k oy
et

AY AR vl AY 53F] F AT 28
F Kuldsy = 5 K dd3e] 25 {34 golze
o, K ANRFFE F APTNAH BEF 48 5359 79
A BolAd £ AYEE JePlH(p<0.05).

4, Ca® 3° 2o O|AN= 98

A AR B AEUEREY E4s W) Ta-
ble 8o Weld it

$%7] d9t(systolic blood pressure, SBP)3} ©]97]
A (diastolic blood pressure, DRP)S Ad i 48
53el| 5 AErzhel] 43 AbelF UEhiA &t

7] e F 287N 248 Aol vjs) 49 53F
off frelgh ¥slE JehA] ekt A 145 Ca B3
T A9 A £%7) o] 122.0+8.0mmHgelA 110.9
+7.9mmHg= 931 welAth(p<0.05).

ol¢hy] Frd AY Aol wjg] 4F 557 FHHET
A el = AgS 5o, Ca RETAME A4 A o
27) g9eto] 84.0=5. 1mmHgol A 238 1459 A3 53F
o] 2zt 72.8+5.2mmHgst 78.0+4.3mmHgE 2]}
ol v (p<0.05).

i

1. Ca 250 NZHA| DAz 9%

FoAdeA 1 B 3Rl 1,000mes Cag nEHe
o H HE7)7H BA A LEAEY AT AP ER
Z(body mass index, BMDdl= 937} gided o
72 A€ Carlson 5% Foley 57¢] Ca B% ¥ 4
o] fejdeog ZAagitin Bud ARE AX %) eigt

ou} AAY B4 Aol Ca 53] Walel da} A

Jo N

T 7H el Al ztel7t gATHe b8 RaE¥iae
Ax)eh= ATt
aejd JAHAE e 7 AdeEE Ca HE0E T
Fehe T AoZ et & @30 VLDL-ZFel 2|
E 70 4Y ¥ Ca BEToIA 2L & ago=zn g
g 5 5 AP fdg AelE el (p<0.05),
HDL/(LDL+VLDL) "= A4 Ao ula] g & fo
B S8R THp<0.05). ®3F HAW SN £ &
HAHE £FEo| Ca BF F Fhdh= A1, HDL-
ZY~EZ o] o7t ErlEden, LDL-2d4HE
FEo] Zhdths A%E YEiT o9 22 AFE Ca B
Zeo] Pakalol8 HHsHE =UEY 4 NFHEL A
AE T lthE 7S HejE Aveti 2o
ATNHE Ca BE A I xghy
T Hakg F2 202 YEler, Belalie =i
A 67143 19 500mee] Ca B3 8% 44, &
Fe28Z, LDLS82HE 2 FeAa 5571 i
ZHaBhe 7%l 93 HDL/LDL ¥l& oizr Z7kE = 7%
olghit sttt G Denke §7% 104 F 8154 2,
200mge} Ca B%A| G4 & 268 $F1 48 A
5.99mmol/LelA] 28 & 5 66mmol/LE 6%7F ZA8L
W, 8% LDL-Z¥4HE 2= 49 A 4.13mmol/Lell
A AY % 367mmol/LE 11%7F Z-28rta R skt
212t} Foley 522 Aolu]l Ca &) 4 Add =
Tof ol Fd g F4] ekokvty Bustg e, Maiba-
ch 7% Ca 27 Fo9A €% LDL-ZH2HE &

In
i
2
Og‘é

]

>4

r
o

]

B FAAL F5L d=o] FUeIHA 7hi]l TR

8] F7Hgtia &b, o) 2
17 S 59 It Aoy
LAz Zidvty e 93 29
], Fleischman¥ Bierenbaum'’-& 34~
644 FiolA 135t s 2g¢] Calcalcium carbo-
nate)S 25 HHA7 A7 4E A €7 F4AG ¢Fol

337+140mg/100mlel A 28 F 224459.6mg/100mlo.

’j f
"
o
loo\ﬂl‘lo\lﬂ
gi;ﬁr_li
ﬂrlmg
i’”ﬁljﬂ,r
o
O

i
o
b
=
11
oA
rlr



36/Ca B-34] %], Na, K 4} 2 &gt

2 {5 ZaHAGE 2139 ew, Renaud 5%
Aol Ca T £7M AW SAXY F50] #4220
3 At aEy olgke WR Ca AF7F E3v $4%
W R ol 57 WstE 7 gevhie R uER grpren,
Ca B339 gAY H7 & Teloeg v A9 &
Tk Zashe Zgolon} BAFLR Fofdt WEe of
Yk, Ao Ca F¢] &5 €4 ZeaH E0] wo
]\_.. 1‘% %% ‘a‘.]B)@Z‘)S)EHo"_q,E}_ J__'Z IJ_]]_L}U)IZ) go”
8 Aol Be Gk @ P M5 el gt
Carlson §2& 2AEF FallA 8F FoF 345 2g%
Cas A Fd8 A5 83 Ful2sEe] 24Ut n
31, Yacowitz F0% &2 0.89g4 Cals 23 473
35 84 FeauEe] HHF 15mg/dl 4o it
Aot T3 Maibach™t ionic Ca®] A FAMA = &
AUl Fe e Eo] HelyA] ghokvtn stge ol2g A
AE AR AF Fold Cago] &FUelA A AGALY
A& 3 (hypolipidemic effect)E LHsls How &
HATk, 2 Foley 593 Diersen-Schade 52 4]
o] Ca 0] 84 Zd2HF F=o obF-dl ¥3ks 717
2X Felviy Hastgict
B A3 Ao)A Ca Bgo] dod
71 A A= ol &235)A ‘31'3] 7 %ﬁ i S’xll?’r. a
2t ARAE Caol 27glol A AAits Agsie] BE49)
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