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= ABSTRACT =

The effect of feeding frequency on the growth and composition of individual organs in
young and adult rats were investigated. Young and adult male rats were received 20% casein
diet by one -meal, three - meals per day or ad libitum for 24 days. The rats were killed and
analyzed with regard to the composition of individual organs. DNA, RNA, Protein, lipid and
water content of the liver, kidney, speen were determined, In both young and adult rats, the
body weight gain of the three- meal group was similar to that of ad ~lib. group, but the
body weight gain and food intake of the one- meal group were lower than those of others. In
case of young rats, DNA, RNA and protein content of liver, kidney and spleen was less in
one-meal group than in ad-lib. group : their compositions per DNA were, however, similar
in both instances. In case of adult rats, the weight of liver increased significantly and their
compostion per DNA except lipid increased in one - meal group, but the total DNA content
in the liver did not show any significant difference. The size of stomach and intestine tend to
increase in meal ~feeding group, but the serum cholesterol showed no significant change. -

M = Aol A F e 4ol YslAE LT gl8e] F

Ex 3 givk & 22 4o|2tE ad-libitum, meal-

3| Z Ae]d] A o] &&o] okl AL oz}, feeding == force -feeding 52| Aalwdie] wle}A
A4} :10840d 1149 64 ATH AzYVEY, A\l 209, A9 AR F5

— 14 —



288, thyroid 7|59 47, o438 23 W9 gluco- A g gk, A, 93-S 279w, x)uk, -8, DNA
neogenesis 2} lipogenesis o -y BLYYVYY % RNA g8 34, vlastgle

basal oxygen consumption!®!?) clwjd 45y 1219

a3 BF AR Fal TAZFOWD Fo] G g ABE 2wy

¥ Aer Buse Pk a2 o)HT ATHAH o

o2 Aabgo] AFubyol W& AW of 7| 4 A 1) 4855 9 4o
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g A E AT é Aelaiel glolA 4 4% B2 ad-libitum feeding, 13] 4lo],3 3| Al¢]
o] 4 F ¥l =7}t AAkal 7 7]3—&—"4 z4, 3] DNA ¥ o} 3308 1o}, meal—feeding FE-L oF 10 ¢ 7}
RNA kel vz &= o8-8 A st 5 A%715] & 0] AR 7 Wel] AFFEE HLAN F, %
A F A A Ae]F ARl o] A F 44l ad- 7k A& o]&3lgct ad-libitum(ad-lib.JE-&
libitum feeding 3} 1< 33]¢| meal —feeding, 72|31 Aol & Agtgdo] AH4-BA AHSEE o, 13
4 1 319 meal—feeding®] AFFA o2 Foishd A 40} { one—meal ) T2 7:00 AM~10:00 AM. & 3

A7E 19138 Aol & Fakskgn, 3540

( three —meal ) & 7:00 AM.~8:00 AM., 12: 00

Table 1. Composition of diet AM~1:00P.M.,5:00 PM.~6: 00 P.M. ¥} 14714
1933512 Mol Fodsiieh Aol 4ATL Y of

Ingredients % of diet
grecien ro e A 4T Aol FFekgor, 3Ueteh Aol B Fol
Corn starch 70 k7] Ao A5 EAst AFSHE R AREEE
Casein 20 A Absls e}
Soybean oil 45 3 o s
30 = 1] A
Cellulose podwer 0.5 yARAA R E
Mineral Mixture? 4.0 (1) A1z
Vitamin Mixture® 0.8 AP EEL T ol Fo] F, EAE] A6l 1847k
Choline chloride 0.2 Eql AAAH o, ethyl —ether 2 u}F A7) &, %
a. The mineral mixture based on the pattern of WS Zo] uwlde] o8 A oS, oH B 3led 71
Rogers & Harper (1965) contained the followmg T ié e &, 54 A F v
(g/kg mixture) :CaCO,4 292.9 5 CaHPO% %0 AR, WA, 8, &4 5% fesigel FT A 7&
5 KHZPO 343.1 ; NaCl 250 6 ;s MgSO,- 7TH 99.8 L g 2o F 15
iferric mtrate 6H O 6.23 ,(NHé) Mo 0,,-4H,0 71 ARIA AT (09% NaCl) = A 33 _il o3 =]
0,025 3CuSO, - 5H0 156 Mn$C, - H,0™.211 2 B9Y 43L AAs F%E SHT F, L4
ZnCl, 0.2 K1 0.005. ) S s
b The v1tamm mixture (per 100g mixture ) : Vitamin- o] -§5}7| 7= 60T A TR A3 o}
A 50,000[U ; Vitamin D, 10,0001U;Thiamin HCl
éZOM Rébloﬂavm 4007»3,Pyr1doxm HC 800mg ; (2) RNA % DNA9| AzFiA
yanocoba amin 0.05m¢ 5 Niacin 600mg:Choline 20,000 _ - ;
ng thc acid 600my ; PABAl 500mg ; Calcium Zk, A%, w149 RNA 3l DNA @354 §l3) 4]
pantothenate 500mg ; Inositol 600mg 3 Vitamin K3 520 3} =} g gz 02M
mg 5 Vitamin E 500mg; Ascorbic acid 30001»3 AR 4718 TR 1100 w/v) S g per

— 15 —



— Aol 4 FUES7 A 43 % 2 sluel 24l w2t JF —
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skt

(3) Yk 424

+39%e AzYeR, 2X\%EFE Soxhler Y1
oz aFsiglen, U AYRE micro—kjeldahly ¥
oz &3aie)
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Fig. 1. Body weight(a), food intake (b)and weight gain(c)of young rats fed ad— libitum or meal—fed a

complete diet.
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Fig. 2. Body weight(a), food intake(b) and weight gain (c) of adult rats fed ad —libitum or meal—fed a

complete diet.
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Table 2. Weight and composition of liver from young rats fed ad —libitum or meal ~fed a complete

diet

Ad -lib. Three — meal one — meal
Liver weight(g) 7.74+0.09*V 8.73+0.802 6.17+ 1.30°
% of body weight 3.67470.16 4.05+0.33 407+ 052
DNA (ng) 1178+ 1.62° 11.41+1.792 734+ 1.11°
DNA/Liver weight (ng/g) 1.60+ 0.122 1314022 (1224 017°
Liver weight/DNA (g/ m9) 0.66-+0.10 0.784-0.13 0.83+ 012
RNA/Liver weight(m/g) 9.71+1.68 8.48+0.78 881+ 1.69
RNA/DNA 6.4140.99 6,60+ 0.89 741+ 0.%
Protein/Liver weight (m/g ) 0.20+0.03 0.19+0.02 0.194+ 0.04
Protein/DNA 131. 218.38 1459 425.26 156.6 +15.5
Lipid/Liver weight(m/g) 0.04+0.01 0.04+ 0.00 0.03+ 0.01
Lipid/DNA 26.84+ 5,78 27.50+5.25 2431+ 6.17

1) Mean+S.D

a.b. Values within a row not sharing a common superscript letter differ significantly (P <0.05).

Table 3. Weight and composition of liver from adult rats fed ad ~libitum or meal—fed a complete diet

Ad-lib. Three ~meal one—meal
Liver weight(g) 850+ 1.48Y 9,70 + 1.07 9,58+ 0.81
% of body weight 246+ 0.19° 2.63 + 0.13% 2.79+ 022°
DNA (mg) 15.16+ 2.02 17.24 + 2.22 15.22+ 2.10
DNA/Liver weight {mg/g ) 1.80+ 0.132 178+ 0.10 1.59+ 0.16°
Liver weight/DNA (g/mg) 056+ 0.042 0.56 + 0.03° 0.63+ 0.05°
RNA/Liver weight {n3/g) 892+ 140 8.98 + 0.79 8.40+ 0.85
RNA/DNA 5. 0+ 0.30 5.08 + 0.38 5.33+ 0.63
Protein/Liver weight (m3/g) 0.20+ 004 0.20 + 0.02 0.20+ 0.02
Protein/DNA 113. 9+13.64 116. 0+11.95 129. 8+16.05
Lipid/Liver weight (mg/g) 0.05+ 0.02 0.04 + 0.01 0.03+ 0.00
Lipid/DNA 25,08 + 6.46% 20.31 + 2.71° 19.62+ 151°

1) Mean+S.D.

a b. Values within a row not sharing a common superscript letter differ significantly (P<0.05).
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Table 4. DNA and RNA contents of kidney and spleen from young rats fed ad—libitum or meal —fed

a complete diet

Organ Feeding Organ % of DNA({m) Organ RNA (mg) RNA/DNA
pattern weight{g) Body weight weight/DNA
(g/mg)
Ad-lib,  1.964031* ¥ 09340.04° 3574079 0.5640.09  1115-+178% 3.16:+0.36
Kidney Three - meal 1L77+015%  0.8240.06° 3,31 40.65%" 055+0.07 10.334+1.09% 3,18 +0.38
One-meal 1.28+023°  0.8540.07° 258,065° 0524008 6.73+137°  27240.77
Ad -lib. 0.60+0.132 0.2840.03  6.36+1.77% 0.1010.01 483+ 109* 0.7740.08
Spleen Three —meal 0.52-+0,04° 0.24+40.03 545-+141* (,10+0.00 4144 0.45* 0.76140.05
One —meal 0.37+0.08" 0.2440.04 381+152° (104001 3.06+0.92  0.83+0.13
1) Mean+S.D.

a b. Values within a colum not sharing a comnon superscript letter differ significantly (P < 0.05).

Table 5. DNA and RNA contents of kidney and spleen from adult rats fed ad-libitum or meal a

complete diet

Organ  lccding Organ % of DNA ( ) vC:Ziga}I:t/DNA RNA (%)  RNA/DNA
g pattern weight(g) Body weight " &
(g/mg)
Ad—lib. 213+ 0230 0624005 3824044 0554005  227243.00 598+ 078
Kidney  Three- meal 2.204 0.15 060--004  38+089 0594011  20.3941.93  545--083
one—meal 223+0.22 0654006 4304070 0534006 21474285 5024041
Ad-lib. 0674015 0204005 5824169 0124002 5.35+1.53 0924 0.09
Spleen  Three—meal 084+ 0.28 026+ 0.06 7284258  012:001 7154245  0.984 0.10
one-meal 0774018 0224005 6934157 0114002 6724297 0954024

1) Mean+S.D.
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Table 6. Weights of intestine and stomach relative to total body weight of young and adult rats fed

ad — libitum or meal —fed a complete diet

feeding pattern Intestine (g )

% of Body weight

Stomach (%) 9% of Body weight

Ad -lib. 2.8140.392 1.34+0.11 0.86+0.072 0.41+0,072
Young rat Three —meal 25340322 1.17+0.14 0.98-+0.07> 0.46+0.022
One - meal 2.09+0.430 1.394-0.26 0.84 4-0.092 0.57+0.08°
Ad - lib. 2.09-+0.35 0.61+0.11 1.02+0.152 0.30+0.03%
Adult rat Three ~meal  224-+0.14 - 0.6140.06 1.1040.15* 0.30--0.03%
One - 'meal 2.19+0.13 0.64+0.04 1.20 +0.05° 0.35+0.02°

1) Mean+S.D

a. b. Values within a column not sharing a common superscript letter differ significantly (P¢ 0.05).
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