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Effects of Calcium Supplementations on Mineral Metabolism during
Pregnancy with Calcium-Deficient Young Adult Rats®

Lee, Yeon-Sook® - Kim, Eun-Ae - Park, Mi-Na
Department of Food and Nutrition, Seoul National University, Seoul 151-742, Korea

ABSTRACT

We examined the effects of calcium intake levels on mineral metabolism during pregnancy using calcium-deficient
young adult rats. Five week-old female Sprague-Dawley rats were fed normal Ca (NCa, 0.5%) and low Ca (LCa,
0.15%) diets for five weeks (pre-pregnancy). The low Ca intake group was then divided into three groups and fed low
Ca (0.15%), normal Ca (0.5%) and high Ca (1.5%) diets for 3 weeks (pregnancy). All of the rats were mated with
normal male rats. The control group was fed a consistently normal Ca (0.5%) diet during pre-pregnancy and pregnancy.
On the day after delivery, dams and their pups were sacrificed. We measured total protein, albumin, alkaline phos-
phatase and mineral content in serum and weight, length, breaking force, ash and mineral content in the femur and
Jumbar (L2~14) of the dams. Whole body mineral content was measured in the pups. There was no difference in weight
gain and food intake among the groups. Serum total protein and albumin were in the normal range but a little lower
during pregnancy. High Ca supplementation decreased serum Mg and Fe during pregnancy. Weight, ash and Ca of the
femur and lumbar significantly decreased in rats fed a chronically low Ca diet during pre-pregnancy and pregnancy.
Calcium supplementation levels were above normal during pregnancy and increased the bone weight and breaking
force of rats fed the low Ca diet during pre-pregnancy. However, Ca supplementation did not increase the ash and Ca
contents in the bones. High Ca supplementation during pregnancy significantly decreased Mg in the bones and increa-
sed Ca and P in the kidneys. Ash content of pups from dams fed the chronically low Ca diet decreased but there was no
difference in whole body Ca among the groups. Mg and Fe in the whole body decreased in pups from dams fed the high
Ca diet. Pregnancy performance was reduced in dams fed the low Ca diet. These results suggest that above normal Ca
supplementation levels during pregnancy restored maternal bone status to some extent in rats fed the chronically low Ca
diet. The same could not be said for mineral content. Also, high Ca supplementation during pregnancy may deteriorate
mineral composition in bones and other tissues. Therefore, more detailed research is needed to facilitate sound recom-
mendations on appropriate calcium intake during pregnancy. (Korean J Nutrition 36(5): 459 ~469, 2003)
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A4S Bole AIZ|ZA, Hof T Yol A4
A BaAllE o7 Yo7 dhe BE FUuk
ol ook gty & BA7} ojd HJUrE ¥HAs
e A9, ZA Hol T Hol= JYEF =
el M AR, F9E &3 9A Fok® 7187)
o} JA7] Bt ASER] A Zlols BAle] 5714
ARt 7 REe] B 9 AF A AR R S
u)d Hog HEHRNE o) B3t AFAAL mE3ch

Zad AT B o A diatel ezl Qlo]
A 5 B7FES FAE ZA e @ A, et

& 55 AgdHeME 7P Fe3H R 1 e
FUA F ol g FLBAFof oJshd Adee]
+ o] BF 700 mg, W2 &3
o] o]FoAE= A7l | - o 22 900 mgF 800 meg,
QA - FH7)= BAG) Blop 9 Fot] ZEI TS 1Y
&fo] Zk2F 1000 mg, 1100 mge & g =lo] Qv #d
20014 A7 - A=A A Bl st 7
a2 7P F5Ee 99AR HrbE T vk AA 2 A
RS B A5 Poo] AR 71% AR eH, dF
2] 75%°13tE AH 7 #5587 F= 78 64.5%0
Zata ik 20~29419] 7RI71e) Sl A2 o449 1Y
ZEAFHL ok 490 mgo® ARHY 70% AR W
ol $h8 fElvet dAIRS] 1Y ZE AFRE 520
mg °|&le]x, -] ZEdHEE B 608 mgoRE W
A B7rEo] AEFS] 60%E 3l Z3tn Ay A%
ojc}t” o9} o] ARTIZHE 7HA7] A ZEAF
23 tj2o] "ot U FotE A3l =4 FA=H] e o
A - FR719) ZE ARTSE AR dSFEAE st
I Yok

R 2 AN B ot FTRESE $Alst o
71x] w2 gke] Z59Z (Ca supplementation) @] 2]
Stk B A7EIe] et ZFEEA ARE 4R &
=3 gtk 2] Vel A vjel], #7143 22 JUR
ZA)2) BL82 9 30~40%2 Yehta 9o, o] F 7+
FRZAE F AAZ Pol o)8dh= FoF Yeigrt? &
3 QA R A 2o BEF) A ZES B
FAZ dABRs Zdke] S5 93] 1l A3 9
¥3 Stk Al - 771 Bt A ZERFA)
3. AR o7 BA ¥ ot Bl = AlAdole] & o
AYAL D SAF Ao oA9A JEFE AR
ZHe BEA1Y AF &5 2 HAIdAEF gE 28 5
of disjx B3] FEE Aol AY Qi
o) el xs} o] AaHdALH, ZErFA HHEY &

X o mo
o oy o
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3] 71l7)e) ARRED AN S0 BEEIA B
o2 2HIY) BT WS THY o, YA, 5
7) Sot ZEREA B4 YAsEel e At Be
sk,

Hel) B Avelds A, 712N Qarle 4
A B71b9) A B Alol} ofmlFsh AR Br1dg}
o SIPA FE 0l AL, BA, IIIFD A B
Holg AT A YA7lel B = Bepe] T
B%o] olulzish A4 Br)dejerel o g Ja3e vl
A7 717 BEREEE 9d8) BAZ % vt

ol thaiM FEABE BT HESFLA S3ich
LELE

1. AEEE XA

HaAlF oF 110 g2 553 ° 93 d3F (Sprague—
Dawely % : A&isty A FEARFANA 7D olA A
o] Zrge 438 AA (NCa : normal Ca 0.5%) % A
(LCa :low Ca 0.15%) 2 o] Ag24olg 557 59
3R (HYAI7]). BRI B AdEs AFHS 2
< A Al o2 o) 2% (P-LH ; high Ca 1.5%)
424 (P-LN ; normal Ca 0.5%), AZ% (P-LL ;
low 0.15%)& &3 AP2olg Z7 Fofslglon, o
o Aol AT A5 27 dF 9] g F3)
JAE AAATE daly] 3F) 59 Azt Agaels
w3t BIYA7IZE B AabdE Ao1E A% ¢
T U o g dals AR YAz Bt
5 22 Holg A& 3adt A¥ulzF (P-NN; nor-
mal Ca 0.5%) 22 3}tk 43717 Fetol| AE Ao
AFFE 158 5 A SAsSich

AP EEEL shoe—hox cageollA & vla)d Ba] AL
3on, AEFE AR 4L 2% 22 + 2TC, s
565 + 5%% FAEY, HYS 12417 7] (Light :
6 :00 am.—6 : 00 p.m.) & ZA3gc}t AP Ao)9} 32+
o) AU (ad libitum) 28 FE3IoH,
Aol Q3 BE 7|7 A5 3 7729 998 W
A7) $8A 0.4%2) EDTAR AL thg, 3x 275542
o} ARt

2. NEAo|

Aol AMER Aol 71EH o7 AIN-93Ge] A4
o] A& wFkon, Moyl AFTRLe HAF ] T
Ql 2J0)F 0.5% Cas A7 (normal 0.5%) 50 & 31



Table 1. Composition of experimental diets (g/kg diet)
Calevel” HighCa NormalCa Low Ca
Comstarch 475.0 513.24 522.0
Casein 200.0 200.0 200.0
Sucrose 100.0 100.0 100.0
Soybean oil 70.0 70.0 70.0
Fiber 50.0 50.0 50.0
Min.Mix.? (Ca free) 350 35.0 35.0
Vit.Mix.? 10.0 10.0 100
L-Cystine 3.0 3.0 30
Choline bitartrate 2.5 2.5 25
t-Butylhydroquinone 0.014 0.014 0.014
CaCOs 375 12.5 3.75
KH:PO, 13.2 0 0

1) High Ca: 1.5% Ca, Normal Ca: 0.5% Ca, Low Ca: 0.15% Ca
2) AIN-93M-MX, 3) AIN-93-VX

A2 3uE 1 (high 1.5%)5FF20 %
& A (ow 0.15%) FF22 ER/3It (Table 1).

A3 4o)2 daz+ A M4 (sodium caseinate
LD &), €55 AE (corn starch : B (),
285 2 njEEEE (AIN-93VX, ICN, USA) S +
3t ARl FIAERES AIN-93 24004 2

& Adstn A, Aol uet @kEw
(CaCOy) & Fogdoz AMg3IGIth 4o] F Q19 &=
< ZEEF Do) A eH, A Ta I ANEE
AojolAlE= AIN-93 24& mtor (1] 3 0.3%),
I Aol e A& Frisle Aol F 0.6% FF3E

= Sgck

7(-]/\]-/*7*53] Y%

3. ANERE
7} FEE QAR A Buksk F su "AAT)
o}, 11 o]Ed o} diethyl etherZ vIEIAIZ] ¥ ABE

AHEIATE AF e A AFI o, 4T 2~3
AIZE BAgE F 3000rpmellA 20237 @&l (Sorvall,

GLC-2B)el dJa @& Qe 247K ~70Cod
9% nusigle 29 AN F I% AL AEs )

of #&xo] gl Aolut TS ARl AAR F ¥
2|4 A5 (0.9% NaCl g 2 AHste] GNa AAT
o oA E 2718 21 AxAd FAE Ssi:
FE dEET 2F= HEH F A & 25 A
2, A 5 FEES BF AAS o FA% Aol ¥ o
g3 Jaye st BE A B4 g
=70l 2ok "old A sFE A7HE FA)
£ 548 ¥ FNA FF AAE 247 ~70Te
Basigloh B4 0|89 BE 2AP|TE 10% FAE

BESELEE 365 459469, 2003 /461
Aol 24717k o) AT} 33} Pol 252 330 BT
o} kg8t

4 NERY
g3y oy 2w g ALP 84 9 83 Za
YARF-747] (Spotchem, KDK Corporation, Japan)
olg3ale] A3t A AL AEH A4
ol&3dt kit (FFADE, vkl 71 H=d EF-
[ & o] &3t kit (eHHAICh & ARE3sle} 54 (UV-Vis
Spectrophotometer, KOTRON ltaly) 3t3ith. @3 s
¥ NPS [2-(5-nitro—2—pyridylazo)—5—-(n—pro-
pyl—n—sulfopopylamino) —phenol]l & ©]&3% kit (o}
AHAeh & AMgSte] E310 0, ofde EAE 84l BN
& G254 5A (Atomic Absorption Spectrophotme-
ter, GBC 904/905, Australia) & ©)83l S33ich”

A%, dEE 9 9F 222 7 7 YFdx F 550~
600°CS] 3laZ oA oF 2AI7F FRE on] 3FAI vh,
2154 72"}%—:3 oF7F ksl ThA] 4~6A13F FE 3]
shelo] B E-S A3lom, o] AT 6N HCl §HoR
f3li5to] Ao ol g3tk ZEH viadle L 3
SINEE 2% LaCly - THOZ E4j3le] dAFHFEAR
22t 422.7 nm} 285 nmelM Fskgion, Az} ofd
T THFE N3 AAFTFFEAZ 242 248.3
nm¢} 213.9 nmelA 3850 A9 FF2 FRTE
32 8}o] Fisk—Subbarow #H'W o2 =4alit).

thE] 2] 3e+e (breaking force)< Instron (Instron
o]-g-5tq
5 kg, scale range¥ 50/10°]

tlo mfn o

Universal Testing Instrument. Model1000) &
Ssgom, A8 FE
St

L

A¥ A= SAS programe o]&3dle] EAAESHS
W, RE ok B BEeA2 Y Ao 29
Zrgree] mE AT 719 #9949 Student t—test &
+ Duncan’ s multiple range test® 3A53t3ith

29 1y

1. Mz X AoNG
H] QAIZIZF (537D Y A7 (33D Eor TEA
# ’“fé ga)g AAol|S Foldt A}, AF Y Aoy
S Table 20 AABIALE oA A A&7)e & 4
RNe 5—r°ﬂf‘1 1057k)9] v]AA7|7F S A ﬂ/\no]
(LCa)E FoJ8t da} 527t @ No| x|k Az

SE\|



462 / JA71e) ZERF FEI TGN

Table 2. Body weight and food intake of female ratfs fed expe-
rimental diets

Groups” Intial weight Final weight  Food intfake
(@ (@) (g/d)
Pre-pregnancy (5 weeks)
NCa 118.0+ 347" 2264+ 41% 124+01%
LCa 1204+ 2.2 2263+ 3.1 12.6 £ 0.2
Pregnancy (3 weeks)
P-NN 2257 + 6.7 2654 +143% 155+ 1.1%
P-LH 2326+ 90 261.2 £ 16.1 183+14
P-LN 2242 £ 11.0 2739 +£17.1 176 + 1.6
P-LL 2310 99 2608 =+ 4.9 166+ 1.5

1) NCa: normal Ca diet (0.5%) during pre-pregnancy for 5
weeks ; LCa: low Ca diet (0.15%) during pre-pregnancy for 5
weeks ; P-NN: normat Ca diet (0.5%) during pre-pregnancy for
5 weeks & pregnancy for 3 weeks ; P-LH: low Ca diet (0.15%)
during pre-pregnancy for 5 weeks & high Ca diet (1.5%) during
pregnancy for 3 weeks ; P-LN: fow Ca diet (0.15%) during pre-
pregnancy for 5 weeks & normal Ca diet (0.5%) during pregna-
ncy for 3 weeks ; P-LL: low Ca diet (0.15%) during pre-pregnancy
for 5 weeks & pregnancy for 3 weeks

2) Values are mean = Sk of 8 rats per group

3) NS: not significantly different among groups

Table 3. Serum protein, albumin, Alkaline phosphatase (ALP) of
the rats fed experimental diets

Groups” Total protein Albumin ALP
(g/dh) (g/dh (U/dD
Pre-pregnancy (5 weeks)
NCa 6.02 +£ 0137 392 +0.09° 2485 * 26.40
LCa 6.02 = 0.07 3.80 + 0.04 346.7 + 34.61*
Pregnancy (3 weeks)
P-NN 6.24 £0.14* 3.79 = 0.07° 388.6 = 33.9°
P-LH 5.82 + 0.23° 3.63 +£012® 539.2 +562°
P-LN 5.35 + 0.34° 340 +0.20° 3845+ 42.8°
P-LL 576 = 0.10° 348 +0.10° 5060+ 71.5°

1) See the legend of Table 2

2) Values are mean =+ SE of 8 rats per group

3) NS: not significantly different among groups

4) q, b, ¢ values with different superscript within a column are
significantty different at p <0.056 by Duncan’s multiple range test
+Significantly different between NCa and LCa at p<0.05

FAE Ho] B HBASTEA wt AF L o)
F12e Aol gtk

oleiet AT 4715 BEEEE Rl APAo|
b 2% BE) Bl AR NoldAA A
o FAR Aol7 Reirhe AFAHI 9 v
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j
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2. 9% 7 OUiA QU ALPY B
3 gz 4R 9 glkaline phosphatase (ALP)
2] g2kg Table 3o #AAISIAT) widA 717 Bt 24

AF FFol weE Fdudn Rl §FFL AZES
AZ3F LCaTH FAAhZ Q] NCad Aloldd #2941 2t
o)7F QIith IEvk BIAAZIZE JATIZE F AGHS
2 ANEE HolE AFE Uz (P-NN)of| v vl
A7 AZEAolE AHT HdA QA1 F Zw
A7 FFo BAJe] 8 F A F5E FoHoR
ZAaEqt (p € 0.05). = FFde st X Est H
83 R s Qa7 Fole vigal)el v)s)
ANA 07 Alsh= AL BP o 25 A @
(2.7~5.1)& FABIth YA7IZF B gHRl FEE L
FFo 2 BF (P-LH) o wet qz2F 27t el
Ou AFEEL BEF: P-LN)oY BE A&EAR) AFE
o] 43 (P-LL) ol wepM dizaef vls) foaos v
2 $XE et (p < 0.05). £ aFelA a7 F<t
Ay ghyviel 83 Frt At A QA 8
2ol A FUtE Qg 4¥¢] FAEY (haemodilution)
o7 A & qlnk F ALPEAL 53] AZado] A
HZoA g%, ol ZEEPA ALPYY F7HE A
tE A7 e AL Rtk 9l 77719 ALPE
A FF] 7R Hibolu BRES ZEolsS Al W
A2} turnover7t TSI HEew 33 & F
ALPS] 84& n8|9d4l 717t F AZF LCawollA A2
& NCall vl& £2 (p <0.05) 22 F3it} YA/ RE
ZFetoll= Auba o g7 wjgdalzle vls] & FXE YERl
ounj Mol 4ol FEo] AW (P-LH) e o (P-
L), & AT Bo] & o foHo% ¥ A5
Bt (p<0.05).

9 AIA] bone resorption® bone formation®] 7P
1Al z7)o) bone turnover: 50~200%7HA F7Feict,
QA1 %<t PTHrP, growth factors, cytokines, ¥ 7 ¥}2]
3 2R2E (prolactin, oestrogen, progesterone, placen-
tal lactogen) 8] $7H= 249 Ca 5571 1,25—
dihydroxyvitamin D& &4%7} ¥ bone turnover®] &

78 dot 1 gt

3 8F NN EE

W9 24, 9, pklg, B ole) FEE Table 4
o Aagich. Bl B A L4 el etk 93
243} 9 FEole Aol gRo <, kg o
olds) B3 FEE F9HC2 BUTH (b < 00D, YA
Al 24 2% FE) U 9Y 24 SEE JUL P
A shgkek. Tei Q9] FEE AZE A3l gk Rl
o2 F& % woivh 97 kg, A, oY 83 5
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Table 4. Mineral confents in serum of the rats fed experimental diets

Groups” Ca (mg/dD) P (mg/dl) Mg (mg/dD Fe (ug/dl) In (zg/d)
Pre-pregnancy (5 weeks)
NCa 11.9 = 0.2 56 t04 1.92 £ 0.06 300.3 + 145% 1.35 £ 0.03
LCa 11402 7.4 £ 0.3* 2.20 + 0.04** 334.3 + 205 1.60 = 0.02**
Pregnancy (3 weeks)
P-NN 12.0 = 0.2% 54+ 02> 1.74 £ 0.18° 342.4 + 10.97° 1.44 £ 0.12°
P-LH 11.6 £ 0.2 6.1 £0.3%® 111 £0.12° 282.5 + 16.04° 1.21 £0.08°
P-LN 11.3+04 5.4 = 0.4° 2.06 = 0.06® 309.5 + 11.83% 1.36 £ 0.11°
P-LL 11.6 £ 0.3 69 £ 04° 2.22 +0.08° 312.7 £ 12.23% 1.38 + 011

1) See the legend of Table 2

2) Vatues are mean + SE of 8 rats per group

3) NS: not significantly different among groups

4) a, b, ¢ values with different superscript within a column are significantly different at p <0.05 by Duncan’s multiple range test
*+Significantly different between NCa and LCa at p<0.01

Table 5. Weight, length, breaking force and ash content in femur and lumbar of the rats fed experimental diefs

Femur Lumbar
Groups” Weight Length Breaking force Ash Weight Ash
(@ (cm) (kg/Q) (mg/g dry wh) (@) (mg/g dry wt)

Pre-pregnancy (5 weeks)

NCa 0.60 + 0.02” 3.28 + 0.01™ 712 +0.33 639.7 £ 12.77 0.82 = 0.04 558.2 + 5.03

LCa 0.53 = 0.01** 3.256 = 0.01 553 + 0.19* 5549 = 5.64*** 0.69 = 0.04* 4785+ 871
Pregnancy (3 weeks)

P-NN 0.68 + 0.02*° 3.46 = 001" 7.00 = 0.07" 693.5 £ 13.19° 0.90 = 0.04° 562.3 = 4.99°

P-LH 0.68 = 0.02° 3.49 = 0.03 7.18 £ 0.04 665.6 + 9.65% 0.89 = 0.04° 539.9 + 4.99°

P-LN 0.67 £ 0.03% 3.50 £ 0.04 6.79 £ 0.24 665 * 9.03° 085+ 0.06® 5328 =% 6.13°

P-LL 0.62 + 0.02° 3.45 = 0.00 7.01 £0.17 643 + 6.80° 0.78 = 0.04° 548.9 + 10.38™

1) See the legend of Table 2

2) Values are mean =+ SE of 8 rats per group

3) NS: not significantly different among groups

4) a, b, ¢ values with different superscript within a column are significantly different at p <0.05 by Duncan’s multiple range test
Significantly different between NCa and LCa at *p <0.05, *+p <0.01, ***p <0.001

EE QU B m4Ee Ze Bl det foHo AN 284 Ca-P-Mg A 4l I 1}

2 3a¥E BIT (<0.05). Effel, do] ZH5E L Ao B A Pl
BHSl A PPl A B Ak sk ole] I viFel WA O DG

ABATIAE YA Aot QAN BY 2w wE  wet 98 o) BEE F2EPE RYvd, ok 4ol

& mE Tl AU AV BE ol Ve Ak Asl B4 Pelse 202 Leid Ack

£ E033 RUNE 83 269 BRE AHM | g

FART Ho) F2) ZHVFel L A Yok o _ o srone

£ o7 FaEe s wagl w8l BB T, Al A% W 22 $I AeVIE
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117 AT (NCa) ol tigt AZET (LCa) ¥
dEZ A4ZE ¥, $% 12%, 339 22%, AZ25A
9 32 23%9) &S YERT T2y ol Aol
7} QlSlth. ol ZAedFFol 279 Holg AR X
3= Bell 5779 7428} H]%3M4 Thomas 577°]
olf& HolAl A A7) T AE (0.1%) 3 ALE
05%) & 558 247 we] Fert 34 Zadold o &
okt Bugt Anels FAREINT
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2 3EEE E F AU
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% 71l digh we] AgHNoR Mg &
H|JA71ZE et AZEF2o)E Foldt
(NCa) o}l vla 832 T3 ¥ A2FH)
Aoz ot} £3 AxFAG &) Az
et ZAAaEe 47 15%9 24%5 JERdt oE Mo-
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Aeele 859 2L AT oE 35
H3o, EEe 3EEHA] ot

PAae] g AdHaEol YAlA I X= 9
3 27| ATellA s B 1100~1350 mg ©)
38 ZEE AFche 4R B4 ZedFered 9
g wbx] okgkw® 31 1000 mg ©)3te) 24 AF e
PAFME Za HFHA7E B2 FAIF] vl8 bone
propagation velocity”7} 3489tk B ¥ 7} Qioh 1
v A&2 02 AZEs AR 2 Ao dalpels 2
FHZFo 2 g3t veh b gdits 70 Qi
HAA7EA] A, 7718 ZEAFH7E 2AQ) Al
R FEE viRivkes doE AT A ok 2318 o
A, 7] Bt E&42 dAl) A T A
Al AElagols olejdt FEAE FA4t o]F ) o] 9]
3 ARrFo2 VAT B s} AujFoin
AT 2492 £ o, dA o] A As71RE ASH
o7 AZg Aolg 2 AF AN} 7P ke,
FAA 2FE) ZE AR APEETH 193 Ao)
£ Hol|A] sttt

5. HiE=e 2R 23

HEEe 2, <, vkdls, A3 okl #%¥2 Table 6
off AAERT 5F7:3ke] B]PAZIRE FF AgAolE A
FH (LCa ¥ A == T 7713 e v, 2w &
o) HdZE A5 (NCa)oll Bla] Fejdos ZAaHUS
o, A% vkvls HE %S B3k E gAY

7 B AHS ANSFE B 15T 0E BRSNS 9,

Zr2x ek o, J|Ex]z] ool | KBy E~V.5 e p2Ed =
aky,}_i]_‘?_%hgx]_&:z%o Aol 2 MFs T (P-LL) = e 3REA it} B9r] AGHez Ade
°© Too ASASE AgEacls AR T S A3 o= Bgataro] gojx o uolth Yo

YA 2l 3 9 O el = HTY L T EHe 6 T~ MAT.
tho] AdzE AT P-NN) o vl&] feyog wo} . e
. RS H|QgAl7] FRtel A Zgo)lE A Aol &
42 21%, 15% FaHAH. dA7le] AdsE ol 12 A § gomom = )
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Table 6. Mineral contents in femur of the rats fed experimental diets

Groups” Ca (mg/gdrywt) P (mg/gdrywt Mg (mg/gdrywh Fe (ug/gdrywt) Zn (uxg/gdrywh

Pre-pregnancy (5 weeks)
NCa 186.0 + 4.17 779 +£1.9 2.97 + 0.09™ 78.5 + 6.2 99.3 + 26"
LCa 110.6 + 4.5** 68.4 £ 2.1** 272 £0.10 126.3 = 9,1** 989 £ 25

Pregnancy (3 weeks)
P-NN 264.0 + 8.8%° 76.5 + 2.4° 3.72 +0.03° 730 £ 4.6° 127.6 + 5.8"%
P-LH 250.9 + 8.5° 654 + 3.7° 3.44 + 0.08° 764 + 4.6° 1255 + 5.6
P-LN 247.2 + 8.3° 65.1 £32° 3.60 + 0.09% 783 £ 6.0° 124.4 + 5.2
P-LL 238.4 + 8.6° 95.5 £ 3.4° 3.64 = 0.05% 87.2 + 6.3° 122.0 = 5.1

1) See the legend of Table 2
2) Values are mean + SE of 8 rats per group
3) NS: not significantly different among groups

4) a, b, ¢ values with different superscript within a column are significantly different at p <0.05 by Duncan's multiple range test

++Significantly different between NCa and LCa at p<0.01
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Table 7. Mineral contents in lumbar of the rats fed experimental diets
Ca (mg/gdry wt) P {mg/g dry wh

Groups” Mg (mg/g dry wh Fe (ng/gdrywh Zn (rzg/gdry wh

Pre-pregnancy (5 weeks)

NCa 1824 + 6.7 742 + 35 3.24 + 022" 940+ 38 106.3 + 6.2

LCa 1627 + 45 924 + 4.7* 3.17 £ 0.09 132.8 + 9.3*** 117.2 + 69
Pregnancy (3 weeks)

P-NN 193.8 + 15.3* 68.8 +£2.0° 3.22 + 0.05° 66.4 + 20° 1121 £ 7.9

P-LH 189.6 + 13.5° 77.8 +3.3% 2.83 + 0.03° 795+ 55° 107.2 + 7.1

P-LN 182.2 + 12,6 69.5 +2.9° 2.97 + 0.06° 793+ 27° 1043+ 7.2

P-LL 1744+ 67° 81.8 + 5,0° 291 +0.14° 110.3 = 11.8° 104.1 £ 4.9

1) See the legend of Table 2

2) Values are mean =+ SE of 8 ratfs per group

3) NS: not significantly different among groups

4) a, b, ¢ values with different superscript within a column are significantly different at p <0.05 by Duncan’s muftiple range test
Significantly different between NCa and LCa at p <0.05, *+p <0.01, *++p <0.001

Table 8. Mineral contents in kidney of the rats fed experimental diets

Groups” Ca (mg/gdrywt) P (mg/gdrywt) Mg (ug/gdrywt) Fe (pg/gdrywt) Zn (zg/gdry wt)
Pre-pregnancy (5 weeks)
NCa 279.4 £ 17.0°™ 103 £1.0% 769.4 £ 18.6" 227.6 £ 151" 86.8 + 20"
LCa 2844 +13.8 10412 759.4 = 17.0 2084 £ 11.9 848 + 1.8
Pregnancy (3 weeks)
P-NN 323.3 + 38,0 9.6 +02° 735.8 + 27.2" 1609 = 9.7% 79.4 +2.8%
P-LH 472.7 + 37.6° 11.5+15° 7372 £ 37 141.6 = 11.3 779 = 3.0
P-LN 3321 + 36.4° 109 +1.1° 753.9 +17.2 1654+ 1.2 834 + 20
P-LL 2839 + 47.3° 10.5 = 1.3* 737.8 £ 284 1821 +17.0 80027

1) See the legend of Table 2

2) Values are mean * SE of 8 rats per group

3) NS: not significantly different among groups

4) a, b, ¢ vdlues with different superscript within a column are significantly different at p <0.05 by Duncan’s muttiple range test
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Table 9. Weight and ash contents in whole body of pups from dams fed experimental diets for 3 weeks (pregnancy period)

n . . Ash
Groups Wet weight (@) Dry weight (g) o) (a7 dry wh)
Pp-NN 6.47 + 0,317 1.22 +0.06™ 204.3 £7.16™ 164.2 + 5.24°
Pp-LH 6.54 = 0.20 1.12 £ 0.04 130.9 = 4.90° 116.9 + 3.48°
Pp-LN 632 =021 1.17 = 0.07 125.9 + 5,86° 109.2 + 4.78°
Pp-LL 6.95 + 0.39 1.17 £ 0.09 133.5 + 6.96° 116.6 + 5.39°

1) Pp-NN: new born pups from dam fed nomal Ca diet (0.5%) during pre-pregnancy for 5 weeks & pregnancy for 3 weeks ; Pp-LH:
new born pups from dam fed low Ca diet (0.15%) during pre-pregnancy for 5 weeks & high Ca diet (1.5%) during pregnancy for 3
weeks ; Pp-LN: new born pups from dam fed low Ca diet (0.15%) during pre-pregnancy for 5 weeks & normal Ca diet (0.5%) during
pregnancy for 3 weeks ; Pp-LL: new born pups from dam fed low Ca diet (0.15%) during pre-pregnancy for 5 weeks & pregnancy
for 3 weeks.

2) Values are mean = SE of 8 pooled data per group

3) NS: not significantly different among groups

4) a, b values with different superscript within the same column are significantly different at p <0.05 by Duncan’s multiple range test

Table 10. Mineral contents in whole body of pups from dams fed experimentat diets for 3 weeks (pregnancy period)

Groups” Ca(mg/gdywt) P (mg/gdrywt Mg (mg/gdriywt) Fe (mg/gdrywt)  Zn (mg/g dry wt)
Pp-NN 54,24 + 3.437™% 5251 + 1.07% 1.01 = 0.02® 023 = 0.01® 0.10 = 0.00™
Pp-LH 51.05 + 5.23 62.22 +2.11° 1.00 £ 0.03° 021 = 0.01° 0.11 £ 0.00
Pp-LN 53.30 + 4.88 58.48 + 1.63® 1.04 £ 003® 024 + 001° 0.18 £ 0.07
Pp-LL 47.36 = 1.18 56.00 + 2.09™ 1.09 £ 0.03° 0.25 £ 0.01° 0.12 £ 0.00

1) See the legend of Table 9

2) Values are mean =+ SE of 8 pooled data per group

3) NS: not significantly different among groups

4) a, b, c values with different superscript within the same column are significantly different at p <0.06 by Duncan’s multiple range fest
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