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The Effect of Maternal Dietary Restriction on the Growth
and Development of Offsprings

Hyun Sook Kim and Sook He Kim

Department of Food and Nutrition Ewha Women's University, Seoul, Korea

= Abstract=

%2% 2157
“No. 1, 1969

Thirty female and six male rats aged fourty days were divided into two groups in order to

feed them by pairfeeding for 509 dietary restriction in the pair group two weeks interval. Each

group contains 15 female and three male rats matched each rat between two groups in consideration

of body weight.

Two female groups, one fed by 509 restricted diet and other Ad Libitum were divided into

four groups each by the duration of dietary restriction during pregnancy:
First ten days dietary restriction at 50% level,
Last ten days dietary restriction at 509 level,
Dietary restriction at 50% level for full period,
And dietary unrestriction for full period

Urinary total nitrogen and creatinine were determined.

The birth weights of offsprings were decreased partial and full period dietary restriction of

pregnant rats. There was no significant difference in the litter size of progeny due to the maternal

diets. The growth was stunted in offsprings from the mothers fed restricted diet at 509 level for

full period of pregnancy. No effect in the body weight gain of offsprings was observed in account

of partial period of maternal dietary restriction. The urinary nitrogen of offsprings from eight dif-

ferent groups did not show any statistically significant difference.
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I. B&AE

1L RBHE W B

Qe s 4% 35~45938 R A FHAE
ot 30mtel g &% 6ntelE T st

oF4=% 77 Aol B A ksl group (Restricted
group) 5 A) §r5kx] % group (Unrestricted group)
% group o Z initial bedy weights} W& #=2% %
Bitw o Hulek A4 Anos 3EL 27 Ui
Ful 3k Fgivh.

2 Aol A-gdt ARAG2E (8 125 2.

E 1

Composition of Diet

4 #2E (%
Carbohydrate © 64.9
Protein @ 19.9
Fat © 4.4
Salt mixture ® 4.0
7 +
Fat Soluble Vitamin 4
Water Soluble Vitamin © -+

@ : Choe] Sourcex Sugars} Rice

@ : Pro?] Sourcel Caseins} Rice

@ : Fat¥] Sourcet H 42} Rice

@ : Hegested Salt Mixtured] 2g

& (= 235} Beh.

AR AL £ AA AR AAF JFRE
of A4 sHgrh

L Al Fdor 28 Ay Y etk

2. ByiE

2 A8 A A4 FEASL Pair-feeding Wy
A 484 A&sgdch

Al = FE] sl 15ute]d 2 group o 2 v
Fu £4 3utel4 2 group o2 v-rolA 2 groupst
ol9] FEL A 5ol ek Ar HE AA.

o} 150F2] 9} 47 3vie]l = 50% restricted dietof]
A A% shfek. Unrestircted group-& A8 A 3}
ge) AR 10grel A AFEEA 1094 HEERE
20grd @olF il restricted groupe 25 LA LR
restricted diets} recovery dietg F¢lch.

Restricted group®} <{o] & A §Fsf&= Eqbg Pair-

B2 Water Soluble Vitamin
wt/2kg Diet
A < = A

Choline Chloride 4gr
Thiamine hydrochloride 20mg
Riboflavin 40mg
Nigotinic acid 240mg
Pyridoxine 20mg
Calcium pantothenate 200mg
Biotin 0.1mg
Polie acid 8mg
Inosito} 1gr
Para-amino benzoic acid 200mg
Vitamin B* 0.02mg

feeding & 24 Unresiricted group$) 43 ¥4 3393
E 729F2] 509%% restricted groupe] Fgit}.

o1 A Fake} AolA e A5 Fok Restricted
groupo] A3t restricted diet AfF %] 1H AF &
8grd ek 1H d# %o ek

PAAZ g AoAY FFA B2 groupd
B&= ool (2373 gl o] 4 A2 Unrestricted
groups} Restricted group$ A7 4153k Full
Restricted growp, 9141%7 Restricted group, 44
F 7} Restricted group, Unrestricted group®] 4 group
22 ®5 8 groupel Hgvl.

Fnll-Restricted group& 141 2R o] A&
groupe]w ol 41 £ 94 F714 Restricted groupg -
2 ARG il Aol Mg groupd witm
Unrestricted group& 4L 280 olA¢L <
&g groupd BETh

H 3: 49 groups) E£F
o} A & o}
A groupds ‘}gf‘%u%p;gq L A
Unrestricted Full Restriction |14l %77 4] o]
group A gL 3
g ALE7]
Restriction AAFIH] 2
YAF7
Restriction QJA1EEH] -~
Unrestriction 2] 7‘»4} o] A%k
-8 SR 38
Restricted Full Restriction |[Unrestricted
group AEES) groups] ¥ ik
Restriction ey
Q4L F
Restriction

Unrestriction

.....36__



QAZAS FA Aol ge A4 A4 2192
fhof A 0OKE PEWE S 1 o FE KM
e

HAMME AATE 4 g3 A2 208l A
ARRS 4R FE 2ok A% wH Tk

A7 E B ol FE ZE groupd] AolA =5
A dieto =z HolATE A Lateh

3. Al= dEn

%

e

Agyel el T kg Y &4 shalsh

A gsres 339 el

=
2
3
& A9 29T 33 A uF
-
=

ARE 2w et AFE F

AR 77t 14574 X dF Z7RE (mate) & A 2Halgl o
¥ matex 2-& groupfilel] 3 shgiEh

Z- Restricted groups] <}=-& Restricted groups]
%353 Unrestricted group?] ¢F3-¢ Unrestricted
group?] %3 matedtgvh. QAL vaginal wash-
ingd] A spermo] WAEFFE Ao n A4
A ol F-Bl I AFeke] A4 dietd Fgieh A
715 ¥o% L litter sizes} birth weight® =73}

o o}

6. Rar
1) Urine collection
Matest~1R1 Qg # el ol g urine collection-& 4
g A ZF ub 437} R vEa Restricted groupe] o 5
recovery dietd U3 Fobsk 1359 145 golo]
Restricted groupo] restricted diet& =& %FqF Un-
restricted groupzl Restricted group % groupd] =
;T = AH sk
M7 H e o} gt urine collection-& 1313 & wWolx|
F 8721 9% Arolo] W sHeink.
2) Nitrogen Balance £X{
Micro-Kjeldahl methode]] &]3te] =2 8}¢] e},
8) Creatinine determination

Folin’s methodej] 2}38}e] = 519 e},

7. B4 | wy
25 dataz BAA 94 Ay slge). Datas) Ale-
HAE} EF2AE TIZ FAZAY oL BATA

Q 494 BFE +EEE g AR,

. &R ¥ #x
37 ok 157k ¢ <& 3utEl4d - group 367t
# & ofale = g group Ad libitum diete & A}

43E3 3 groupd 50%¢] AleolA gy Ad libitum.
dietg 254 mdl 2 33ty

= groupg JAEQH] 4eldl whgl Unrestricted
group, 7] A%+ group, 7|4 gF group, Full-rest-
ricted group, 4 group 22 Vel w4 AXF A2
A Agubebe wlaw d¥E £ A€ by
s 7o

1. AME” HEk

A o] A g ke Al 71 & pair-freeding 0.2 5099 4
o} A gt&¢ Wegd o == Restricted groups] <}E41 3
gk Unrestricted group®] 50%0] e((F4), [ZE1)).

Restricted group?] # Al recovery dietg F& 5
4k& Restricted groupd] ALZ A3 gre] Unrestricted
groupd] A3 A gne 94w,

53] recovery dietd F= HF 5 group Abeld]

Aol ASHa A7 Aol Aol E 24 Ak

" 4 o=l & FpHERE w4 g
group

\UR(SZ) R(2) UR(8) R(&)
1 89.0 4.5 90.0 45.0
2 119.7 59.5 127.1 63.6
3 115.4 119.5 124.1 130.6
4 113.1 114.6 118.5 121.9
5 115.7 111.1 126.0 128.2
6 114.6 623 136.6 75.9
7 111.8 55.9 136.3 68.1
8 112.2 144.1 140.7 155. 0
9 109-8 112.5 140.1 140.0
10 106. 3 53.9 130.4 55.6
11 107-4 65.2 137-4 68.7
12 108.1 132.9 129.7 139.4
13 99.0 102. 6 134.1 136.5
14 87.2 45.4 119.8 61.8
3 107.8 87.4 127.9 99.3




gr
150+ A zAY AR gH % (E56] 3k o 94
of] 4 UR—UR (Al §i Unrestricted group & 4141
£oke] Unrestricted group)e} 7Fg3x r}-&o] UR
URS —FR (9941%j Unrestricted group & <4159
ool Full-restricted group) o]glew= UR-zZ7 (AR
Unrestricted group & ] Al-F<qke] Z7]A|3F group)
URE® st AR
UR-27] & A9 3st2+ Unrestricted group B2 v}
Rd  Restricted group®e] Az el ot ouid
sof AE £RANAE & 4 g9k £704% UR-
RE%  FRe] #1433 thg&o] UR—UR sjglon UR—z
2174 A3 el
Chows} Leei='04}o] A gh& & ojulolAl A & A
) e . 718 AFE AT A4S FL A2 20n
123458789501 2RKRE gge & ARelAT T ARAE Al
a8 1:o78 AR
=5 A7 FERERE () v Cgr
Unrestriction Restriction
UR Z271A% FAA g FR UR Z7)A1 g = 71 A & FR
2 73.6 89.5 72.9 85.2 89.8 100.5 78.0 71.4
3 82.0 109.6 88.6 88.9 102.0 105. 2 104.2 90.0
4 99. 2 109.9 85.7 111.2 103.8 109. 3 110.2 80.9
5 98.4 123.9 89.0 104.2 112.8 110.3 113.1 90.8
6 114.1 125.9 90. 1 112.0 123.7 121.1 113.5 100.9
7 118.3 138.1 98.8 1203 126.0 122.0 125.6 101.4
8 122.0 122.7 109.9 114.3 130.4 122.4 117.7 105.6
9 113.8 136.7 119.4 120.5 129.7 129.7 132.7 123.1
10 111.6 126.1 123.4 121.7 119.6 127.3 136.4 129.3
11 113.5 128.9 129.0 103.8 127.4 124.2 131.7 132.6
12 116.8 129.4 147.3 100.8 111.4 120.1 131.7 140. 2
13 126. 1 144. 9 163.5 110.2 125.0 122.9 148.1 140.9
14 102.8 157.4 113.3 110.3 141.8 115.1 139.8 135.0
3 T 107.1 126.4 110.1 108.0 118.7 117.7 121.7 110.9
E 6 A7 FRERE (8D we) g
Unrestriction Restriction
UR Z27A FAAD FR UR &7 A g Zo| A FR
2 83.1 91.1 84.3 88.3 88.9 91.3 82.7 72.8
3 103.7 124.4 109.9 102.8 117.2 112.1 109. 8 97.0
4 120.6 133.7 116.5 117.2 121.0 129.9 118.2 107.8
5 131.6 131.9 119.1 116.7 114.8 131.5 129.1 121.8 .
6 133.5 137.9 126.6 129.9 134.8 134.1 125.2 125.6
7 135.4 142.2 136.9 133.6 123.6 135.6 135.4 136.1
8 129.7 134.5 135.1 124.8 132.8 135.4 132.1 137.3
9 138.4 135.1 134.6 119.5 139.5 133.0 136.2 139.4
10 133.5 134.6 140+ 0 134.9 140.0 135.5 145.9 134.9




133.9

11 131.9 156.9 130.3 142.1 138.6 147.8 141.5
12 154.9 162.6 194.0 148.6 149.8 167.9 156.3 197.1
13 159.5 174.3 167.3 156.2 149.2 186.5 189.7 169.4
14 \ 156.1 183.9 173.2 157.2 172.2 173.3 152.0 179.2
2] F ‘ 131.8 139.9 138.0 127.7 132.8 138.8 135.4 135.4
zT: omlY A% kel lgr. o =
@up 350} 3
IR UR(e) R(2) UR(s) R(3)
initjal 71.0 70.2 90.0 88.7
1 98.6 69.3 110.3 68.3 00
2 130.9 79.9 145.0 79.0
3 151-8 121.1 178.3 129.3 AN
4 165.8 150.8 202. 3 164.7
5 | 177.1  162.3  219.0 1933
6 187.4 153.1 242.7 181.3 OR
7 197.5 148.2 260.0 172.7 ¥
8 206. 0 185.8 284.0 217.3 2001 .
9 214.5 205. 6 308.3 258.3 ?
10 218.3 190.5 317.0 242.7
11 220.7 181.0 331.0 229.3
12 228.5 210.4 342.7 257.0 150k
13 235.7 226.5 364.3 296. 0
14 233.1 211.1 368.7 283.0
2. ME: 100
90
AAFT ALY AFHste (E s (2" 229 &0
Zre} i N ST
] 2 3 4 S 6 7 8 9 10 1 12 13 14 15
Aol A e uksl ol JAFT A AF F7 3
® A2 g4 94 Sk Sz AR A
Unrestricted group-& Al 42 <l A% 7185 ngo Unrestricted diet®] groupz)l Restricted diet2]
o F7hEE RO muE £AAA7 W A groupse] AF S/ Aole £HANA Hoo
o BF 25 AR ARl E FUE A% A A & recovery diet& Fv FadlE A9 Un-
A AE5F4EE Vel elsl recovery diets = restricted groupell sPEA &7+ At
3 AFevte 493 FHYH A2 A8 7 groupel] =& A FstE (28,9,10]
H 8 Bl M A% e g
l Unrestriction Restriction
H { UR 27 25 FR UR 27 e FR
1 5.6 5.0 5.1 4.7 6.0 5.0 4.9 4.8
2 5.7 5.1 5.5 4.9 6.7 5.6 5.3 5.1
3 6.4 5.6 6.1 5.5 7.8 6.3 5.9 5.4
4 7.5 6.5 7.0 6.4 9.5 7.3 6.8 6.0
5 9.1 7.3 8.4 7.2 10.9 8.7 8.0 7.6
6 10.4 8.4 9.3 8.2 12.6 10.1 9.1 8.9
7 12.3 9.2 11.1 8.8 14.0 11.3 10.4 10.2
8 13.4 11.3 11.9 10.2 15.9 13.1 11.6 11.6
9 14.9 12.4 12.9 11.6 17.9 14.2 13.0 13.1




10 16.4 13.7 14.6 12.8 19.5 16.2 14,5 14.5
11 18,2 15.8 16.1 14.3 21.8 17.5 16.2 15.6
12 19.4 17.6 18.3 15.1 23.6 19.5 17.7 17.7
13 20.8 19.0 21.0 16.5 25.5 22.0 19.4 19.5
14 21.9 21.6 22.3 17.7 27.6 23.0 21.4 21.4
15 23.1 24.0 24.3 18,8 29,3 25.3 23.0 23.2
16 25.1 25.2 26.5 20,0 31.7 26.1 25.0 25.3
17 27.6 27.1 28.4 21.4 32.4 28.0 27.1 27.8
18 29.6 29.2 30.3 23.0 34.1 30.0 29.3 29.5
19 31.3 31.0 34.2 24.1 37.3 31.8 31.9 32.1
20 32.9 33.1 37.2 26.5 40.7 34.3 34.5 34.9
21 36.8 36.1 41.2 29.2 45.4 37.6 37.4 38.3
H 9% MY AF (D 24 g
Unrestriction Restriction

UR 274 FIA T FR UR Z 7\ A & FIA & FR
initial 40.8 38.4 40.8 33.3 44.0 40.7 33.9 40.8
1 71.8 67.3 67.8 62.2 65.6 67.1 66.9 66.1
2 101.3 9%.6 95.0 90.5 96.1 98.5 98.7 94.9
3 119.5 122.1 120.0 108.5 130.1 126.7 121.2 119.5
4 145.4 143.9 137. 3 128.2 149.9 147.6 149.8 136.8
5 170.5 162.3 154.8 147.7 163.6 168.0 166.5 158. 3
6 184.8 173.8 166. 5 163.8 187.2 188.7 172.8 169.0
7 194.8 199.8 179, 3 171.7 207.8 204.9 189.6 182.5
8 206. 5 206. 2 192.5 182, 3 212.8 2075 188.3 195.8
9 212.8 211.9 198.8 189.7 222.5 223.0 189.9 204.1
10 221.0 221.8 215.7 204.2 234.8 234.6 206. 4 208.9
11 227.5 224.4 219.0 213.0 238.0 237.6 223.4 216, 6
12 228.4 232.7 231.0 215.3 242.8 243.8 227.3 229.1
13 229.4 234.0 236.7 212.3 247.4 244.5 226.9 230.9
14 235.3 238.9 236.0 220.8 252.2 248.0 229.3 232.9
E 10: ANE AE (8) ] gr.

Unrestriction Restriction

UR EIA4 FAAAT FR UR Z7 A g A& FR
initial 41.2 37.9 43.1 33.6 44.2 41.2 42.4 39.9
1 72.3 68.5 71.6 63.3 82.0 69.4 72.4 66.5
2 112.6 98.6 109.3 99.4 119.7 109.1 110.8 100.5
3 145.0 135.2 145.7 134.8 161.5 147.6 140.8 132.6
4 188.5 176.9 185.1 171. 4 192.0 187.1 189.8 173.5
5 229.4 208.1 222.8 195.2 216.5 217.3 224.8 220.6
6 244.5 230.8 242.1 219.0 235.2 247.0 236.6 245.6
7 260.1 258.1 262.1 238.1 251.2 268.7 260. 3 275.0
8 272.0 254.4 287.9 254.1 262.8 265.9 275.3 294.7
9 280.2 259.1 290. 3 246.5 290. 2 272.5 262-6 296.7
10 285.7 285.7 289. 4 262. 4 300. 2 288.2 269.3 295.3
11 295. 6 298.7 294. 4 279.9 314.0 294.1 285.4 300.7
12 313.7 328,1 321.8 288.5 352,7 322.4 298.3 341.4




13 321.7
14 344.1

339.2
353.1

340.3
361.8

311.2
329.8

363-3
383.0

340.5
364,6

329.5
343,0 373.8
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s (29 3.4J0 A JehRT gl
XA 3FF WadwQs] zEW

(@Al F] Restricted group <& A%

el
gol= R- UR
sl Unrestricted
group)o] 35k A &E A A Fo] HHE group wr}
Y453 A3 URFRE Uulx 7 groups] wi&] =5
o] A Agvh

UR-UR group-2 R-UR< A& t}E group Bt}
R 1087 $98 AP ov vHH s73-E R-
UR, UR-FR& A% 6 groupe] w] &3}y k.

A" e 2 R-UR groups] R-FR(QAL§ii Restric-
ted group% 415 qkel - 4 o] A g3k group)
29 % #32 UR-URe] UR-FR 2t} At}

=3 R-UR, R-FR 2= UR-UR, UR-FRe]
Fol 2ol Ak

R-271 (g 4§ Restricted group® < 2%} i
o Aol A gkgk group)e} R-ZF71 (AR Restricted

qr
250

200t

150t

100}

50{#
401

I 2 34567 8910111213148

gl 4479 AEC8D

group 1415 <k $ol 4 o] A gk group) £ A
R-URxa = ®ejx op UR-F71(Q
group% 14k ﬁ%ﬁ-ﬂﬂ A o] Al gkt group) = 23]
# UR-UR xr}=x Al

o1 Al F-ok8] Unrestricted groupEs} Full-Restricted
groupEel| ¢lo] A= Venkatachalams} Remanatham
08 Agel A welvriale] ) e 7R proteino]
ARE Ax ddw e A% AR el dyvln &
Aol dA L lov AT &9k £
Aol A el A ol HAE FolE 5 ¢dirl

A Z o]
AL§i Unrestricted

(£10,11) (293,40 RLAF UFe A5
SEDES
FRel LAAE AAAUE 234 AAE 7

group Afole]l A1g: AFH Aol ¢lglm UR-FR
groupe] E# 3Bl vi=lx] 7 group Ry} @As] d
A U4FAX FTE A5¢ +A532 0k

R-UR, R-%7] F groupo] +}® x| 6 groupx tl 4]
T AF57 . oH THA el FREA] o2 group



2 Rel7t gl4leh

28 v R-UR groupd] 145448 3 FaFo] R-2
7} groupx.} v},

UR-UR group2 F& A5 5718 2320 R-UR,
R-27 groups & delgn 1254 88lE UR-27},
UR-%7], R-FR, R-%5] groups} u) &3} v}

1455 9} 3% %2 UR-UR, UR-27), UR-%7
R-FR, R-¥71¢] 5 groupe] #| %35ty v

%R el AE R-UR groupo] initialo] 4| 35) 4
Z7kA] 1051 A 143745 & groupH e} A Fo] 4
33 ek

A A9 vk skAl 2 UR-FR group-& 8 group
F BT A% 4 stdesd s7%HE b
7 groups] A Fxv} A4 dolFrl

R-FR group& 457}A) = URZFR groups} W) %3}
¢ ARG o 5FARE = S AR 105
2t R-UR fg¢2o 2 R-UR groupg Al g
o]zl 6 grouprr} Zrch.

R-UR, R-FR, UR-FR, 3 group$ Al 93 UR-UR
UR-%7], UR-F7], R-%27], R-%7], 5 group& 5
ZAAE AN Aol gn 6L Y Aol &
gepis) A% ek 2edu Re2s, UR-FAE
1453 7AA & A Fol AY 2t UR-URS R-F5)7h
145AE A wxetgch, SR Al
14539 FZASd YA 4RAA+ URUR
groupo] UR-FR groupxr} =3 R-UR groups] R-
FR2v 7w

R-UR groups] UR-UR groupx.r} =z R-FRe]
UR-FRa2=} g 2y R-FRE UR.URR = A4 .

£ANASE FHA) A st vk A" 2 UR.UR group
3UR-FR group. R-UR groups R-FR group 4}-o]
o= A% Folst g9z R-UR groupe] UR-UR
groupR.tk 51%o] 22 R-FRe] UR-FRu =} 7 o
R-FRgroupe] al%¢] UR-UR group xvlE #vl.
dg) FAAdLAA dA 5 XY AelAge: M7
A A BelAFE A2E Ad libitume ® AFAHA

= A7 AL g 2egn d4AFen
ol A& P& A5 elgeonin,

o2l 4@ AAEL X 28 A ¥4%5 49 Full-
Restricted groupS-o] Unrestricted groupEavh 1%
of AeAst gAstx gk

=g Chow®d] 4dd4 4442 AojAgL A
AR FFE FA G5k

2 A= 443 Restricted groupEe] A7
A Zo] o83 Unrestricted groupsc} Romz ¢
A A4 4‘)]*11?1"’1 AARAN 4FE Fhdn F

%+ 9

&3 Chowsl Lee®: ma]9] odofatelst xp£8
ol ik ge] Fa4g wAE AL ok Fbsleln
T w4k

2 A4g8F8 e Q0 A UR-Fr77h UR-27 2
o fen d4Ad Unrestricted groupell glel4 24l
Z7) ¢ %7 A & groupo] Control group¥ c} 9t &
F gl 5¢6] At} Restricted groupef) &= 2719
A7 ge] Control Be} Aglom GelA R-FAL
RFREY} A3 £33l 4% R-FRe] R-UR t1.8 o
Ak

]
36 4+ dsih % QAL F2AY Ao

F 11t oiu[g] Protein Efficiency Ratio
group| ;
\ UR(2) R(2) TUR(8) R(&)
PG .
1 1.55 —0.10 1.13 —2.27
2 1.36 0. 89 1.37 0. 84
3 0. 91 1.73 1.35 1.93
4 0.62 1.30 1.02 1.46
5 0.49 G.55 0.67 1.12
6 0.45 ~0. 74 0.87 —~0. 79
7 0.45 ~0. 40 0.64 —0.63
8 0.38 1.31 0. 86 1.45
9 0.39 0.88 0.87 1.47
10 0.18 ~—1.41 0.34 —1.41
11 0.11 ~-0.73 0.51 —~0.98
12 0.36 1.11 0.45 1.00
13 0.37 0.79 0.81 1.43
14 —0.15 -1.71 0.18 -~1.06
73 g 3BL 0.25+ 0.79% 025
.123 0. 291 0. 090 0. 366

Age 24% Ad libitum dieve Foz4 349
FE 94 slelrh.
8. CHA & & (Protein Efficiency Ratio)

olule] =HWd F8& (F11)3 vl Restricted
groupo] Aol A §Hg B8l gl E<-E negatives]
PER, Value® s gl.on recovery diets}
restricted dietel] wigl AgF Aol F Hlelllzm 9lor}
&Gl dol # groupge] AU Aol ¢l
At

A2A8 98 mge (31209 (31304 Ve
W ukgl Zros AR oer L9 P.ER. Values}
ARdEgT A A =zl P.ER. Valuest olzivh



7 12: A 719] Protein Efficiency Ratio ()

l Unrestriction Restriction
| UR zAMw gAAw FR UR  zAA®  FAA% PR
2 2.02 1.53 1.88 1.66 1.70 1.57 2.05 2.03
3 1.12 1.26 1.42 1.02 1.67 1.35 1.09 1.38
4 1.31 1.00 1.01 0.89 0.96 0. 96 1.31 1.07
g 1.28 0.74 0.99 0.94 0.61 0.93 0.74 1.15
6 0.63 0.46 0. 60 0.72 0.96 0. 86 0.28 0.53
7 0.43 0.94 0.70 0.33 0.82 Q.67 0.67 0. 67
8 0.48 0.27 0. 60 0.47 0.19 0.11 —0.06 0.63
9 0.28 0.21 0.26 0.31 0.38 0. 60 0.06 0.34
10 0.37 0. 39 0.69 0.60 0.52 0. 46 0.61 0.19
11 0.28 0.10 0.13 0.43 0.13 0.12 0. 65 0.29
12 0.04 0.32 0.41 0.11 0.22 0.26 0.15 0.45
13 0.04 0.05 0.18 —0.14 0.18 0.03 -0.01 0. 06
14 0.29 0.16 —0.03 0.39 0.17 0.15 0.09 0.07

%3T| 0.66+0.165 0.57+£0.132 0.68+0.150 0.59+0.128 0.65+0.158 0.62+0.137 0.5940.170 0.68+0-161

H 13: A 78] Protein Efficiency Ratio ()
\ Unrestriction Restriction
] UR 2AAF  FAAGE FR UR 2743  FAA FR
2 2.44 1. 66 2.24 2.05 2.13 2.18 2.33 2.34
3 1.57 1.48 1.66 1.73 1.79 1.73 1.37 1.66
4 1.81 1.57 1.70 1.57 1.27 1.52 2.09 1.90
5 1.56 1.19 1.59 1.03 1.07 1.15 1.34 1.95
6 0.57 0. 83 0.77 0.92 0.70 1.11 0.49 1.00
7 0.58 0.96 0.74 0.72 0.65 0. 80 0.88 1.08
8 0.46 —0.14 0.96 0.65 0.44 -~0.10 0.57 0.72
9 0.30 0.17 0.09 —0.32 0.98 0.25 —0.47 0.07
10 0.21 0.99 —0.03 0.59 0.36 0.58 0.23 —0.05
11 0.37 0.50 0.16 0. 68 0. 49 0.21 0.55 0.19
12 0.59 0.91 0.71 0.29 1.30 0. 85 0.41 1.04
13 0.25 0.32 0. 56 0.73 0.36 0.49 0.82 0.45
14 0.72 0. 38 0. 62 0. 59 0.57 0.70 0. 45 0.48
3| 0.88+0.199 0.831+0.156 0.91+£0.197 0.87£0.173 0.9310.156 0.88:0.180 0.851+0.212 0.99£0.215
22 Sexel]l 9ol A= 14574937 P.E.R. Value 1) Nitrogen Balance
£ Z+ groupztd] 43l Aol ¢l glrl. o] #] 9] Nitrogen Balancet: [¥14)¢} 23 Nitrogen
4. R o 415 kel ) 3F Nitrogen Retention?] W .3-8-2 [F15)
2 14: o] v] 2] Nitrogen Balance® k¢l I mg
UR( 9D R(2?) UR(8) R(8)
1[@® 344.5+14.8 349.7+10.1 427.5:10.0 412.24+44.7
2[@® 297.8+14.9 157.2+6.6 362.2+28.0 185.9+£18.9

(D : Nitrogen retention
(@ : Restricted groupsl] recoverv diet& F& 59
@ : Restricted groupel| 4lo] A gH& df=



15 s]w]¢] Nitrogen Retention®] &4z
UR(?) R(?D UR(8) R(8)

1E°® 63.1:£1.87 68.31+1.88 70.4£2.31 71.5£2.50

2[E® 74.241.08 77.2+1.64 68. 7 £5.83 67.9+3.27
D : Restricted groupel] recovery diet-® S+ Fof
@ : Restricted groupel] 4lo] A|¥& sl Fotk
H 16: A 78] Nitrogen Balance

Unrestriction Restriction
UR A FAAG FR UR Z 71 A g+ F A g FR

DQ 433.2:122.8 449.3118.0 374.5132.2 447.4:20.7

459+£24.2 422.6+£17.2 416.0:£11.9 420.3+14.5

5 484.3+£23.0 511.9+£9.4 519.1+£15.8 523.94£17.0 523.5+23.8 491.3+13.2 483.3+20.2 515.0£15.3

@9 81.2+2.5 80.742.1 89.44+0.9 83.7+2.8 80.1x3.5 77.0x1.7 80.3k1.1 88.7x1.0
] 77.7+2.6 81.5+1.3 88.6+1.3 85.8%+1.2 88.7x1.6 79.1+1.5 78.3+1.8 87.4%1.0
@ * Nitrogen retention& (4] mg)
@ : Nitrogen retention®] H4Z

of vhehd stk A7 99

F group 25 2[E0] A3 Positived] Nitrogen
Balance® $-A5l3 ¢l o= Nitrogen retentiongdl|
1ol A 1] A& Unrestricted groups} Restricted
group 7ol k= m5 Felael apolst itk

2015 of] &= Unrestricted groups} Restricted groupa}
ol Algk lol& etz glos] FAAHEE #
44 Aol & vehilz 9k (p<C0. 01).

o] -2 Restricted groupe]] A o)Al gh& 3 A7
£ Restricted groups] A1& o] -2 »|qlsie o]
< nitrogen Qo] A2 A& gsl A s A=
A el How el Wim Hon AA WAdE
e v

Nitrogen 413 2] =5t Nitrogen retentions] ¥ 2
E-2 1,286 A g 25§24 q] 2ol g9

A 714] Nitrogen. Balancel [X16)5 2tk 7|
2] Nitrogen Balanced] 24 A4 Nitrogen
retentions] ok& ot B 7 group zte] )7 ql

17

B AR L

o] ul$] creatinine HEEE

Nitrogen 4}&] 2kol] olgl Nitrogen retentions] w2
&2 otAdl A UR-UR groupst UR-%7] R-URs}
R-FR groupzkell 2] ql el s dgis (p<<0-05)
%76 4= UR-UR groupz}t UR-%£ 7] (p<0.01) UR-
FR (p<{0.05) #tolel {444l elrt Qglo= of
Al A= R-UR, UR-UR, groups] ¥ -2-g-¢] drgkc).

=3 R-URs}t R-27,R-URs} R-FR7EE] %A o A
F24 el Aol 99 :(p<0.01) A7 A+E R-UR
groups] W2-go] #rh. Leesh Chow': & 94l
TR 50% HolAHE g AP A Aol A
HAAAN o AL A A daig shtas |
drk o] & olATF Ax 3
ArF o} w)s) Nitrogen retentions] 73 =w] rlul
FrY &4l RA HIE Qo 588 dd e A
& WAkl A& Hurt 35 GFeletx sk

2 4gel AL Leest Chows] Aol A9 e 3l
& WA el gdod=h
=8 : gr/kg body weight/daily

UR(®D R(?) UR(8) R(8)
1E®  25.42:%3.56 30.89:+£4.78 25.92:£2.64 30.97:48.44
2E®  16.17£2.77 11.04:£1. 76 19.85:+£2.37 16.73:+1.33

(D : Restricted groupe]] recovery dietd F& 9
@ : Restricted groupsl] 4 o] A3 3l E9

H 18: M 78] creatinine PEE: 4] : gr/kg body weight/daily
Unrestriction Restriction
UR 274 A FR UR 27 A% FAAE FR

Q 3.9741.33 6.8442.02 9.94+5.61 5.5342.02 10.42%+2.22 10.33:£1.57 8.85%1.95 7-19+1.98
5 5.10£1.69 4.66+1.71 13.11+4.19 5.71+£1.32 3.27+2.17 6.17£1.96 7.99:+£2.16 6.931+2.10
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Birth weight 9 litter Size

l Unrestriction Restriction
] T T
; UR 271418 ZF7| A8 FR UR 7 A g 7 A) & FR
B,irth. @
weight| 5.63:+0. 07 5.04+0.14 5.06+0.04 4,70%+0.18 5.83:£0.25 5.04%0.15 4.86+0.06 5.15:0.38
Litter @
Size ‘ 9.5+1.5 12+2.0 9.5%0.5 11+£2 7+£1.5 10.8%0.5 8:3%£1.1 8.7+1.9
O R g
2 =4 vl
2) Creatinine bjj4daf V. & £

Av) ok A1 A% kgl 1H creatinine 4} 4 &

(2173 (218J6] hebd whsh ek

olnla} 8] W) 4L Restricted groupo] recovery

chetE = = %3¢} 4 = Restricted groupe) ¢ =
k-8 el 9l 3L Restricted groups] 4 o)
15t £ ok-& Restricted groupo] b =% AL 7
FS Jebd gl e}
A 718} el uls] 8] Creatinine w4 ko]l glelAE o
e Web At ek Al WA A
Aoz 4277 Fak HolATE A %L group
ol & solgle,

e ol 2l Ayl 25 7 groupzkel] oAl
Fele ad+

LI <) R 7:]‘

= ve

S

ook
o

5. Birth weight 8! litter size

Birth weight 3 litter sizeX= (#£19738} 2} Birth
weighto] 4= 4] & Foke] Unrestricted groups} Full-
Restriction, 44127, QA X143 groupfdiel] a1
R Unrestricted groupe]1} Restricted group-& ‘1}%
o =5 fel gl Akl st ol ol =k (p<C0. 05).

o] 8] 3+ A3l Berg?, Venkatachalams} Ramana-
tham'®), Nelsons%— Evans'®, Chow®, Wallace?®,¢] 4
A 5}el gx]5t Ao 2 Unrestricted groupsl] ¥
ol GAFE 271208 Aol Al gro] vk A o) 4ol
-8 gk group?] birth weights} 8435 Aglcl.

Litter sizel- [£19Jel 4] R ule} zro] QAR
Unrestricted groupe] 1} Restricted group ®F 94
Fok QoA gL IR ¥ groupe] ¢4l 2z
Aol ¥ AolAEY vk 4 7
£ Ve glod A groupZe] FH A4 e
e

o]% Berg?,

oot o =

Venkatachalams Ramanatham'®g)
ol A litter sizets 42 A& Fol] GFE WA @
skeb sk 9A s gek

1 A1 fi Restricted dietd
diet-g =.&

2.7} 5} Unrestricted
& groupztel] 241¢] A FFoA e 4
ol = Aol7t gdomd QAE ATA el A
Restricted dietel]l 430] o] ¢l stgch RAAE
Recovery diet2 1 7] zlol= Unrestricted group
& A9 Fob et £RAAE 2Rl A A
4SS A5 QA GAELS 2% A9
AolA g groupd HAglel AR AelAR
groupz} Unrestricted groupziell A 52] bl & J}ek
Walch ofule] Nitrogen w4 skl A Rl 45 ool
AT AR AL 4243 9]
glol Qashel W ABe AzgApel wow wol
Whm Aem 2Ad A4 AA A4555
A 78] Nitrogen v} A 2-2 8 groupsle]e] & Ao
2 ¥ Fx a9l Birth weight: ¢
ricted dieto]} Unrestricted diets] of k&
ol a5 ers) Unrestricted groupd] Azl7t &
ok 277 AlATE HAAG FRAoE Ae)
A &L & groupe] A7 Bt} Birth weightyt 2 v},
litter sizel= A2 A1E vkl o 3F-& WA ¢gtel.
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