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Effects of Diet with Sea Tangle (Kjellemaniella crassifolia) on
Calcium Absorption, Serum Composition and Feces in Rats
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The present study was designed to examine how sea tangle intake contributes to the content of bone calcium and breaking force
of femur with growing female rats. Weaned rats were fed on experimental diets consisting in four levels of sea tangle powder; 0%
(control), 0.5%, 1.0% and 1.5% for 4 and 8 weeks. Body weight gain and feed intake were not significantly affected by added
amount of sea tangle. Bone breaking strength, ash content and calcium levels of the femur of rats fed on diets with sea tangle were
higher than those of control groups (p<0.05). But moisture content, weight and length of femur did not show any significant
difference among groups. TP, ALB, TC, TG, ALP, osteocalcin, GOT and GPT levels in serum did not show any significant difference
through the total feeding period but calcium and phosphorus contents of serum increased with increase in feeding period, significantly
in 0.05% level by added amounts of sea tangle. Calcium levels in feces increased significantly (P<0.05), but ash levels were not
changed significantly by added amount of sea tangle. We could expect from this results that the ingestion of sea tangle (Kjellemaniella
crassifolia) could be helpfull to increase bone calcium content and calcium absorption as well as to intensify the femur stength and

to increase the calcium content of rats.
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e QA 7Y o) EAgte 7712 222 499 499
A AFY o 2% 1200g AEE Ao BH3ta lon A
W Zg 9% 4% Xolg HA3n 1 vUn] 1% F=
o] 289 £53% of¢ 1AH AAYLE, YALD Firo &
B3 AZE W AS R R Aed 22 Y8 =M E
232 31tk (Binhorn et al, 1990; Allen and Wood, 1994). ©)
AE o 7k AW 2AV)5E 2L e 84 W ey
FEE 0mg/dL AF2 4 A #AH 0o (Fran-
ces and Denise, 1988), 249 &do] A7 d¥dA =49 2
A3 Aoz HE Zgo]l MAYY FhFF (osteoporosis), TF
W (rickets), HEIY (tetany) 9} 2& Z¥EZol $2¢H1 (Allen
and Wood, 1994; Scalmati et al, 1992; McCarren, 1997), Lo}
g2t syt RobA mMe Z-Ho H7 4t (Chung et al,
1999). ¥, SAo2¥H 43d 2EL AN F594 2 F
FES LA von AFEANY, AHF ¢ HER F 78y
2lo] Aol ot YFE Wt (Allen and Wood, 1994). $
Zutete] HoloA Zge FFEL 12~46% IJE2 HIHL
fom, gutxog JHFY 20~80% JHFe e wdHE
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A2 ¢8A Aot AT ety U] AAE T3 AF
e 19 6 BTFL S11mge 2 19 BRF 700 mgel #AA
2L glong B4 BEAC AT BAH 247t A S8
I e FAelT (RAEXE 2000).

38, 2uety H2age dRoge £3R FuUo Ay
A, AAE @] ¥ 2 g AN AEY FFEY F
oz Q8 A Atz gtk 19959 671,467 M/T ©l 3l &
3 27 AAreke] Aat 7r2ste] 20003 387479 M/T ©)
e gasgen (AFFAHEAGR, 2001), o] HAF o
2ES oy g8 e =z JUdE 49 798 53
HzAZ A 7EXE 4D Part g ey §
Z2F AAF F E, $20ME, Y deez g2 gAny s
AAEE TIOM/TE AT Al B3 1795M/TY 40% 8 X
A Qo (FArad7t 1999), of & Laminaria$ol 20% 7+
ol UnlAlE Kjellamanicalla%o]tt (HFFAHEAGE, 1999).
A ke A AZ2IGAA s 22 o)45HT gl ¢
2 Fiojgd F 8 ¢ opyg 7L ZEE 500~1,000 mg/
100g =2 oF &= JAAT (Koo et al, 1995), 719
& AFRIE oy § ARy,

B AFAE Hol4 diF A4 dzxd Fit AAFE dAqt
(Kjellamaniealla crassifolia)& ©|43 L¥717HX 24 ¥34

< WEE7) A% dB 712AT2A, 9 4ole] ot 83
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A9 ZEEe, BdzA 2 B vAe 9%E A9Es.

XE %

Ay MA 52

A% 30~40g9 358 3 A7 (Spargue-Dawley female rats)
1107981 & 793t 1593 AR H$AF F, ¢ (ra-
ndamized complete block design) &2 45, 859 129 127}8] 4
4722 F 96otElZ Uo] polycarbonate 29 rat cageo] A
HEA R ASSET. AMSAHY] 842 &% 3120, AUFE
57+ 5%, light-dark cycle 12412t 992 dA{A FAsH2,
A8 ARG gol2Fe FHAR 34 A2 FFEAAUL, 2
717t B4 Alg AA%E Aduig, AFLS 15U 3H 4A
A Ztel AT

ez
2 Agd Al8E 71E ALRET Table 13 #o] AIN-76 FA
#o] (Report of AIN, 1977) Z4< wgorn] 4¥Ag9 da=
e AgHEs 44 7AA9Q (Australia ADD, SF+3E (A4,

SF571E (AYAD), vgn EFE (AIN-76; ICN Biomedi-
cals Inc, USA), 7714 &¥E (AIN-76; ICN Biochemicals
Inc, USA), ¥ (W3AD), AE22 (BE), DL-methionine
(Reserch Chem., US.A) L8] choline bitartarate (Junsei
Chem, Japan)& AMS-8t{ch thAlnt B F3f4t AeF oAl

Table 1. Composition of experimental diet (g/kg diet)
. Diet
Ingredient
ED-0 ED-05 ED-10 ED-15
Casein 200 200 200 200
DL-methionine 3 3 3 3
Corn starch 150 150 150 150
Sucrose 500 500 500 500
Cellulose 50 50 50 50
Corn oil 50 50 50 50
Mineral mixture” 35 35 35 35
Vitamin mixture? 10 10 10 10
Choline bitartarate 2 2 2 2
Seatangle powder 0 5 10 15

D AIN Mineral mixture 76
calcium phosphate 500 mg, sodium shloride 74 mg, potassium
sulfate 52 mg, mangnesium oxide 24 mg, maganese carbonate
3.5 mg, ferric citrate 6 mg, zinc carbonate 1.6 mg, cupric car-
bonate 0.3 mg, potassium iodate 0.01 mg, sodium selenite 0.01
mg, chromium potassium sulfate 0.55 mg, sucrose, finely
powdered 118 mg

P AIN vitamin mixture 76
thiamine HCl 600 mg, riboflavin 600 mg, pyridoxine HCl 700
mg, nicotinic Acid 3 mg, D-calcium pantothenate 1.6 mg, folic
acid 200 mg, D-biotin 20 mg, cyanocobalamin 1 mg, vitamin
A 250,000 TU, DL-a-tocophero! acetate 250 IU, cholecalciferol
250 mg, menaquinone Smg, sucrose, finely powered 972.9 mg

A4 -

754498

v} Kjellmaniella crassifolia (31 %8% 41%, 2% 760 mg/
100g) B2& ZEA A2 AAde 42 FAAENN 7
g3tgon, 45 FF tﬂﬁﬂ AL E 0%, 05%, 10%, 1.5% 2
A & F SOl R4 E kgT 300 mL 7H3t stick HEle] TEA
58 AzYt A A}it 274 F 4CAA HAdy F
et

=S|

A8 A2 R A FFAE 4T F9 8F Fo 4 2 120HE 4
s g o, dEEE FAAY HE A7
A 24X YA T diethyl ether2 oHE ¥ ZEAHgA
48 ARAT A3 FAL 4T A2 08 AT F
24 g (3,000Xg 25 min)3te] AL dgleH, 4 ARA
—20C ol M Y& BFsYh S AP e IS
HEdo Wz B2} gd 24, A, AW 5 AR A
AdAh e 3L AS 459 8771 H7| o) Ao EHE
metabolic cage® &4 2423+

AZEN
FEFFL 105C AU/t Rz, JEFEe AYIsigez
2331929 (AOAC, 1999), 7—,._} g ANBE A4 33sy

HCIZ HNO;Z &3] A7 ¥ 94232 (Perkin Elmer PK-
300, USA)E £H3 At EHEJE—I 3L FA%1, 4ol
vernier caliper®l ‘¢]3) t) A&} (greater trochanter) % W& (me-
dial condyle) Aol A& e tEE¢ ZEE texture ana-
lyser (TA-XY2i, Stable Micro Systems Ltd, UK)E o] &3}q]
plunger7t EF 9} FAFHA 2L=5F 24T F Imm/secd] &
T2 FAA dEEE I AIEE g4tk oW plungerdl
HE dFF (kg€ 20 (mm) 2 FA (mm)o} 43 hard-
ness (kg) 2 YERAAT, 84 £42 ADVIA 1650 (Bayer, US.
A)E ol 43t FuNd FIH2HE, E5Y, 89 2 F4A
AL end point#9 increassing reaction® 2, GOT (Glutamic
oxaloacetic transaminase), GPT (Glutamic pyruvic transami-
nase) = decreassing reaction® 2 ZA3Qo™, alkaline phos-
phatase™= increassing reaction®] kinetic &2 A3} 13
3 osteocalcine COBRA II (Packard, USA)E ©]43% IRMA
(Immunoradiometric assay) HIHAAFHLZ A8

SHEY

& A48 A= Ducans multiple range test (Ducan, 1995) 2
A2ldte], A+ BFHUAZ Jellen, FTnY fodL
Computer Program Statistix Version 4.0 (Statistix Inc., 1992)&
AL g-3to] 95% FEAA AR

27 9 1%
A}E—l s Y s2EE
B Ao A8 A2y Zdg ¥ S EFFS Table 29 2ot

Atge] 24 2 3R dge dan A7 AlgsE g2 Atz uE
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Table 2. Ash and calcium contents in feed

Table 4. Wet weight, length, moisture and ash of femur

Diet Ash (%) Calcium (mg/g)
ED”—0 30£01% 40+0.1°
ED-0.5 34£03° 44+0.1°
ED—-10 33+ 00° 44+ 00°
ED-15 35+0.1° 45+0.1°

YValues (mean+ S.D, n=5) within a column with different
superscripts are significantly difference at p<0.05 by Ducan’s
muliple range test.

? Refer to Table 1.

Ll A% Egen, gt A7 229 e Ag el
Yok ol & 4Gl A FHA AAF GAstolE Dol
o 760 mg/l00g TRl Qo} WE AR} FF Rolg By
ovl, AARY HE FFY Hole ATt WhsEel BE BH
g9 Ao jEA Aoz wud,

AR MFHE R HEFE B

A Atg AAZH AF F7HFL Table 3% 2dh. A8 71T
¢ dzIH gt A7 T AR AHFL A AlE
HolA o} AYFE] dAvte] dhE AREEE AT A
85 FolMe AT S7HFo] BIH22 B o At AV} %
o] Fotydl we} vjadte HAde AFE BA ol dAnt
Aol Al 98 AF F7F A EHE Holn, gAlst Hrts
o G e FHE FAHA Aot YA ol AN
4 1% xS 2% vk B AHSH AFHE &
FE EE 7 AS ke FE3 Yoz Ay B 37
A A dilo] Badttm 2ot Sung et al (200009 AZF
A7t Age FEAYCAA 104 B2y &S ARILAME F
A& AF A B FAHA Aolg BY) gk 21 F u
A

Table 3. Feed intake and weight gain of rats
Period Feed intake

Weight gain

(week) Diet (g/day, a rat)  (g/day, a rat)

ED?-0 14.0 + 1,59 247+ 116~

s ED-05 132413 250+ 109
ED-10 134+ 10 247+11.1
ED—15 134+12 248+ 110
ED~0 135+ 18> 148 £ 4.6

g ED—05 131112 137 £43
ED-10 136+15 129+30
ED-15 136 %15 124+28

DNS: Not significant at p<0.05 by Ducan’s range test.
? Refer to Table 1.

s 532, 2ol, 8 ¥ HE By
HEHEY $33, dol, #¥ R ALFFE Table 45} 2k o)

g2 AoloME $94d A YA gskoy BE 3
BN Ag7IZr0] 8% Fol o= TAlst WAZAA F2H

Wet

Period Diet weight Length  Moisture Ash
(week) ( % (mm) (%) (%)
EDY—0 12+01™Y 313104 418+16™ 338+15
4 ED—-05 12+01 309408 415+15 348+1I®
ED-10 12+01 312+07° 4l6+20 350%15°
ED-15 12+01 307+04° 43+19 343:17®
ED-0 14+01° 340+06® 332+08 428+10°
g ED—05 130I° 336405 320115 41+13°
ED—-10 14%01*° 337+09® 334+15 433+13*
ED-15 15+01° 340+09° 334+10° 432111

DNS: Not significant at p<0.05 by Ducan’s range test.

2Values (mean +S.D., n=12) within a column with different
superscripts are significantly difference at p<0.05 by Ducan’s
muliple range test.

¥ Refer to Table 1.

g Zolg Y F Ue FVHE Bk 53 HEHEY Zo] A
AL As4dFRYdE FAHAQ 4o ©f & 9%E WA ¥
¥ vt 9t} (Perterson et al, 1995; Lee et al, 1997). A}&7|%
U NEHINY FHL A A on, do| 4 tEHE §
FEFL 71 B, FESFS 4T Foz2 deht 437
7t Bt dE 2 Arrt ddEAn Y8 B F1 Yot A
8F F UEHIY FHEFFL GAIn HFAA dzTd g
B A4 Jdeygth 53] 05% tAnk drkTelA dEede
N wA FESFE MY B2 gE B o|Z2RH TAn}
AVt YEZY ZaEES Fre BEzTA U3 58 Ao
qAEd. ¢ W dxe 24 o ZHUAL 3 o] Fof
Ade 217t g0l 1t (Chung et al, 1996).

dEde 2z ¥ 25 g

Aol A7b 3 ge ALgel 2A4E gYsd A 83
Fo EZ ZEYFL Fig 1, HEEY 2=+« Fig. 29 20
BE TAAM A 450 viE AMS 8F A ZETFe] oF 139
B Boron, WEFY Fre o 49~554 FE FE AL
538 dxFo v AR AiEel dESY Axt & R
HEZe dxdtFel w7 WEoz HdHy, o vt 3
717t Zrgol W2 FAo) FAFHY JEE uA Aoz HiHY
F 9E Aotk £ dF ZHAE Lee et al. (19N X% #g 47
ol 75 et qE I Fedde] FriEda Busty
o0 Kalu et al. (1989)3 Donahue et al. (1988)& Z5A43 7}
FHEE gEIY 2ol FURIAGE FHL, ZE 44
F3 F 9xzhe) 4o A@dAd #I Hue UX 2 FEA
oM JZ 8 v At (Lee et al, 1994; Chan, 1991). Z#9)
AH 52 93 437 AE PR ¢ dgEHSIXe 4
ool &3 FATIALY W37t & JeEA] Ygv Ao BHiH
o1} (Ismail et al, 1988; Kochanowski., 1990; Perterson et al.,
1988; Perterson et al, 1992) & IAFNA = AlS§ APFE9
o)zl ol & 4% 43E e AAUI9n, 4871300 v
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Fig. 1. Calcium content of femur in different feed.

1) NS: Not significant at p<0.05 by Ducan’s range
test.

2) Values (mean+ S.D., n=12) within a column with
different superscripts are significantly difference at
p<0.05 by Ducan’s muliple range test.

3) Refer to Table 1.
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Fig. 2. Bone breaking force ot temur in different feed.

1) NS: Not significant at p<0.05 by Ducan’s range
test.

2) Values (mean+S.D., n=12) within a column with
different superscripts are significantly difference at
p<0.05 by Ducan’s muliple range test.

3) Refer to Table 1.

A 947|1deE B3 dalet At g FAgALY W3}
thAlmke] Ho)7t S Wz FiL &3 Ao
Ho3q gt}

[ERSIR=S|
Y3 udd 42 3 99 9vd 55 ¥Y 2 F 29
£ &3¢ Z3<E Table 5% 221, 8
F %712 B DRTH At BAZU) §9HQ Aol E
Holx] grop thAlvt H7tol @8 dFFEY Ve ¢33
Ack. 84 ¥ I FFL AR, 99, 2FF T4 "2 X
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Table 5. Total protein, albumin, glucose, total cholesterol and
triglyceride content in serum

. Total . Total L
Period . X Albumin Glucose Triglyceride
(veck) Dt (e C?g;sfgl (xiZ/dL)

ED¥-0 61£02%° 37+01% 9531 56™ $650™ 663165
‘ ED-05 59102 37401 933+ 70 858178 640153
ED-10 59102 37201 958+ 75 81855 689%78
ED-15 60101 36101 9361 33 819179  695+42
ED-0  65+02%  39+00™ 11994 56™ 6231702 93482
3 ED-05 66104  40£02  1188£122 676£57 581148
ED-10 65403 40102 1160+10] 698158 618107
ED-15 67+03 40102 11861 72 TS50 510t 57

UNS: Not significant at p<0.05 by Ducan’s range test.

?Values (mean + S.D,, n=12) within a column with different
superscripts are significantly difference at p<0.05 by Ducan’s
muliple range test.

Y Refer to Table 1.

o7} UAgk UntH o2 SD rat ¥HAME 56~70g/dLE %
A gow (0], 197), 2 AHANNE 59~67 g/dL ¥ &8 $F]
Ak,

Atg e tA Hrb & wet ¥ F F ZY2HETS 34
Ad % H3E vz AT FAANEL AK 4F £ A%
8F ¥ EFAAM Rz Aeole gddou AHE 8F A o
Z7o HE el A7tEAA HE FHAAD] Fadte AFE
HEyoh old a+ éﬂm Choi et al. (1991; 1995)9] Ul“—@!”#
o8 4L Fod A7 ARG LY, At HotE
A FrHor 4FH Ade Aty @Al %‘”11%14
AAET] BAY 7bsAo] HF w8 A2 ARG W A
453 X ¥ F F Y268 232 d2TF A9 AT
Zt £93Q Aol7t e, A5 8F Fole ARt A
d A Z7vele A%S Y Choi et al. (1998 w199 704
%4 Al LDL-chol A5, HDL-chole %7tde £} 9l
o] AAH AW ERI} gt LHE B APATRGME F F
# 28 &9 F7be F2 HDL-chold F7Hd Y& AAA ]
IdTE H dotd Aoz AT

22 dAln Hridod E ¥ £ 4de, UJ9 FXE Table
6% 2o}, 849 Aerre FYUE WA, JF R o) 3o
§AAE FASY] i 48 20¢ HIANARE #ZF FEE
HE 34 89 (72~139mg/dL) Wel & Ao Ha ol
o™ (Watson et al., 1994; Jeong et al., 1997; Mitruka and Ra-
wnsley, 1987), ¥ A3 Az A&7 ¢ E Aol E
HolA] ¢fsith,

A9 FEAXNE AF 4F FAME FAFHI ZolE HelA
A, A 8F F 15% 7oA froAoz FUEHAY, BF
A4E9 (311~110 mg/dL) (Mitruka and Rawnsley, 1987)¢
£, GutFo 2 F oAl AN ¥ F A F27 god 2
#% A3 CaHPO.Y 2 & HL, ¥ F ZF9 T2/
vow WM Ago A FF7F 4oy A FEEE /AT
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Table 6. Calcium and phosphours concentration in serum

Period Diet Calcium Phosphorus
(week) 1€ (mg/dL) (mg/dL)
ED”-0 9.7+ 13™ 74113
4 ED-0.5 99+02 76+08
ED-10 99106 79+10
ED-1.5 98%05 76%11
ED-0 10.5+ 0.3 63+07°
8 ED—05 104 £0.1* 5607
ED-10 103+02° 62£0.7°
ED-15 107 £02° 7006

Table 8. Wet weight, dry weight, moisture, ash and calcium of

DNS: Not significant at p<0.05 by Ducan’s range test.

2Values (mean+S.D., n=12) within a column with different
superscripts are significantly difference at p<0.05 by Ducan’s
muliple range test.

¥ Refer to Table 1.

g3 Sgu (K, 1984). et & d79 zAqMe a3
Y Fxo Mg doNA FAL S ¢ F U

¥4 %9 ALPase, Osteocalcin, GOT ¥ GPTEA ¥4 Ta-
ble 77 2t} Lee et al. (1997)) o 31H ALPEAL A7 27
@3 eAe mad & g A A&7 8F o P)de
AEtr o, € A8AM 4F, 8FA foFQ Aol
gou 4580 sFEA e 4o e F713%S BA

Osteocalcin® 9] FZA hydroxyapatitt ¥ Z&3 93t
A AgHe ded N2 F FAA FoHE 48 HHFHe
2 ¥gdie 234 AR 48iA oy, £ AN A
A7t #Eo g} F9HY ol §loH, 459 gFNME ¥
GE Aol7t go] Al oA E Ao L XA e
Aoz vehgdt =23 =T bRt 3742 e GOT, GPT
o 840 FAQY Aol7t glv Aoz yeht tAlal 7t
g Fag2 gt Agdn.

d &2 558, UEE, T, A | A Y
A §5%, 4%, AL, 7€ ¥ ¥y FFL Table 89 4

Table 7. ALPase, osteocalcin, GOT and GPT content in serum

feces
Period Diet w\zcltmt wle)iq;n Moisture Ash Calcium
(weck) (5 (g% (%) (%) (mgfp)
EDP-0 12241202 27+04% 786116™Y 1L1£19™ 179128
D705 Is42fr 33:04 Mxls 12119 192436
ED-10 113+16> 24£03® 7801l  126%15 28+31°
ED-15 129435 28105 788+10 133100 19013
ED-0  72£23°  17£06> 766115 158£17™ 368:2T
g EDOS 05+34™  25+05* 76418 160%15  392:36®
ED-10 01+09™ 21402 765+12 159115 42434
ED-15 108+14®  25+04* 71213 157416 307+17®

Period Dict ALPase  Osteocalcin GOT GPT
(week) (v (ng/mL) (UL) (UL)
EDY-0 10724£99%" 02+01% 985+ 952 274+61™
4 ED-05 114583 02101 915+ 83* 295%51
ED-10 110237 02£0.1 788+123°  333+79
ED-15 995%63 02+11 §72+115% 346%75
ED-0  1133+39™  01£00% 909+143> 299+31™
3 ED-05 1221461 01£00 1015+£103 303149
ED-10 1171434 01£00 1022+ 78  324+49
ED-15 978+37 0100 998+ 93  294+33

UNS: Not significant at p<0.05 by Ducan’s range test.

2Values (mean+S.D, n=12) within a column with different
superscripts are significantly difference at p<0.05 by Ducan’s
muliple range test.

¥ Refer to Table 1.

UNS: Not significant at p<0.05 by Ducan’s range test.

2Values (mean+ S.D., n=12) within a column with different
superscripts are significantly difference at p<0.05 by Ducan’s
muliple range test.

Y Refer to Table 1.

ERQIt) W) 3% AFEL ALS 4F FoAe FET Ao
B 4 oy, AHS 8F FolA= WY 53] tlTo ¥l3ty,
At @7l el gel Fr1g e o gFES FAFHY 79
A& B WY 1FFx dxFel vdto dAjnt H7p FE
oA W AFFo] FHKh ole thArte Htel whet W
F%o] Z713-& Juldie] gAue] Ef-slo] Ue vjAsA Ao
Afel 98 3o} & A2 Table 39 AF F/430L 2
e} & B§de Aoz Alg€Y. & vty FHte wa} &
stgol ZAFAAY Fr&ol Fadd WEFo] FUtsgon,
ad) e AF F7F JAE Aoz FAY 5 U W #§
2 3E FFe 4 FEE F93QA Aole gy HIdAA
15% tAel F7bpeA A g 32 Bid. ¥ 3 2 §
FMe Ag 8F Fo dzTo vt dAlet HAZ A F
97 F7HE 24 Sung (1995)2 Ui 5 ZH9 wAdFe
o] ZgFo} FY% AFE /M e, ZEHH £F F7Hd
@ =4 Jebddxn 3ok Benson et al. (1969)% Sammon et
al. (19700 2] ¢ g HAFTo EEF5 9 F 25 o)
Aol F713tde Ba7t 8 vt o). Benson et al (1969)&
g AA%o] wolAA WU ZF9 AFFEo} AdtH WS
T Zg wiAdZo] $71¥ 7hsAol YU Yo, Table 13
2ol £ AL o] A4 Zgo] FE3 FHH AL, A9
#A7}o) we}l Table 29 2o] AlEo] L% FE7F Fo1A 0|9 &
Aol do] ¢ Aoz gt} Matkovic (1991 d&Hd T4
AAZE 28 F Tg AdFd 9% A gede dde
g, & AgdME 298 F ZF AdFL ofF 79 (002 mg/g)
et

2 o

S84 ARE dAv (Kjellamaniealla crassifolia, 248 %;
760 mg/100g) Aol7t ¥H< AW 2 F5+ £ o 24 v
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Ae dFE oty A8 357% 43 VA (Sprague-Dawley
female rats) ol Al ThAIs} A7MFE 42 0%, 05%, 1.0%, 1.5% 2
3 AY ARS8 T ARSIIEA, 4F THoR EHAF, 2
55, a4 9 Eyd B 4TS dopusit A&
T ALE AR ol HEZETH A LT Atold] {93 A
ol7} Sl Aoz Jeh} EFHI dajule] g AREE Ho
A ggon, 12 A YA £4 AT JEAHE FEHn
GPT, GOT €4 Z% 544 ¢ #248= Ak dzTd
B3 Ao At NA B AF F7hEe R ¥ FFo] ol
Aol Aol Mo g v FF ERE R YEHIFY B
Mol X FFH Zdole A5V B *Y F7HE RYey o
HEY FETFo] AT U IE D DHTFL FUMstd 4
%S %-"" TLURY Aso2 J% dEFY BEV}F Bo4AS HY
zo H3 et 3 7}‘71"1] AN ZedFa dESy FE
Bo gAlnrl B4 e F38 29433 9SS
& -7?‘91‘4 chAjmp "‘57}*1--‘1:011 gaMe 05% J7HEA o
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