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=Abstract=

The Bffect of high Carbehydrate and Cellulose Diets on the
Growth of Albino Rats

Choon-Hie, Yu and Soek-He, Kim

Department of Foods and Nutrition, College of Home Economics,
Ewha Womans University

The present study was undertaken to investigate the metabolic problems of high carbohy-
drate and cellulose diets of Korean. :

Forty males and same number of females of Albino rats, aged 45+5 days were divided into
95% high carbohydrate (H. CHO) group, 83.8% medium carbohydrate (M. CHO) group, 50%
low carhohydrate (L. CHO) group and standard (Stand). group containing 72.2% sugar. Each
group was divided into two again-1.55% cellulese group and hon-cellulose group, 10 rats each
of eight groups in both sexes. Cellulose was added to each of non-cellulose diets in the forms
of spinach powder and rice bran.

After 14 weeks the rats were sacrificed for chemical analysis and the results were elucidated
as follows. ’

@D H. CHO+Cell. group showed the lowest value in body weight gained and shrinkage of
almost all organs, in contrast with this group the L.CHO group showed higher body weight
gained than Stand. group. M. CHO--Cell, group showed much the same body weight gained
curve as Stand. group.

® It was observed that cellulose group showed lower F.E.R and P.E.R' value than non-cel-
lulose group comparatively.

® Total nitrogen retention and retention rate were decreaced in H. CHO groups compared.
with M. CHO or L. CHO groups.

@ The amount of feces was increased due to addition of cellulose to experimental diets and
in accordance with the increasing total fecal excretion of nitrogen and . glucose was also
increased, especially noticeable in fecal glucose excretion.

® It was noteworthy that serum cholesterol level was decreased due to addition of cellulose
in H. CHO group-and L. CHO group.

® M. CHO+Cell. group was designed to reflect the average survey data of Korean diets.
and there was no significant differences on body weight gained, F.E.R," P.E.R, total nitrogen
retention and hematology between M. CHO+Cell. and Stand. group. Total glucose excretion
was increased due to dietary cellulose in M. CHO+Cell. group, but it seemed to be no

metabolic problems in this group.
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No.] Group Carbohy- ] Proteml Fat l*Cellulose Mineral® l**Vitamins
1 | Standard (Stand) | Sugar 722]casem wfa s 4 — | 40 +
2 Standard+Cellulose (Stand. +Cell.) l ” \ ” ﬂ —;’L;‘ ?81 20 +
1
3 | High Carbohydrate (H. CHO)  |Rice 050 3 | 13 ~ | w0 | =
4 High Carbohydrate4-Cellulose 80
} (H. CHO+Cell.) o ” ” 700 20 +
5 | Medium Carbohydrate (M. CHO) | Rice g3 12 | 40 | - |« +
{
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6 g (M. CHO+Cell.) 4 ” I U 700 20
7 | Low Carbohydrate (L. CHO) | Rice 500 200 T | - 0 | 4+
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<#3> A T % 7
N el Stand. H. CHO M. CHO L. CHO
\ ———_ | Stand. ¥ iH CHO] 7 |iMm cHo|l £ jrL.cmo| ¥
4 A @\ Cell. Cell, Cell. Cell.
Initial 76. 4 76,4 76. 4 76. 4 76.6 76.6 76. 6 76.6
body wt. 43,754  +3.44| £6.33| £2.62| £3.50} £2.80; =440} F4.48
& Final 347.5 346.8 360. 0 258.0 340.7 | 354.8 308.2 355. 1
body wt. 412.73% +22.92 | +23.53 | +28.70 | 18.32] +11.03| +£25.73| 6.49
. 271.1 270.4 283.6 181.6 264. 1 278.2 321.6 278.5
Total gain i14.73*| +92.32 | +18.82 | +28.15] -16.06 | +12.35| +25.05| 6.16
Initial 71.2 71.2 71.2 71.4 71.4 71.3 71.3 71.3
body wt. +3.06 | 42.35| =+3.81| +£3.36] =£3.40| +4.70| £3.02| =£3.81
=] Final 244.4 235.3 242.3 198.8 242.2 244.5 242.1 222.9
body wt. +7.52 | *10.74| £1.76| +£7.10| 552 +11.26| =£6.58| +10.80
Total gai 173.2 164.1 171.1 127.4 170.8 173.2 170.8 151.6
otal gain +8.60 ! xi239| +3.81| +12.19| 4.76| +£10.61| £7.86| +=11.85
* ZF 93}
<E 4> Axd4%- 489 g -aude 5§
Aol Stand. H. CHO M. CHO L. CHO
Stand. ‘ + H. CHO + M. CHO + L. CHO -+
Ay = Cell. Cell. : Cell. Cell.
A7 A S 2(g) 1441.5 1530.8 1665.0 1595.0 1667.8 1700. 8 1229.8 1267.6
(Food Intake) | =41.99% =51.31{ +77.12\ =86.67 | £72.10 | +54.49| +61.81| =35.68
o |AF& 9 & &) 01842 01639 01670 0.1073) 0.1565| 0.1526 ) 0.2504 | 0.2131
(F.ER) +0.0253% =+0.0319 | 2=0.0202 | £0.0381 | +-0.0296 | ==0.0371 | £0.0343 | %0. 0305
Al FS5 | 0.928 | 0.7697 | 1.7583] 0.8096 | 0.8759 | 0.8205| 1.0701| 0.8733
(P.E.R) +0. 1263% =+0. 1496 | 0.2126 | +0.3184 | 0. 2020 | 0. 1995 | ==0. 1465 | 0. 1248
AeREF (| 1248.2 | 1201.5 ) 1462.0 | 1562.8 | 1481.8 | 1262.4 976.2 | 1016.7
(Food Intake) | +47.47 | +64.12 | £103.14 | 447.93 | £82.56 | :£52.82 ( ==54.51  23.31
o |A 29 E | 01259 0.1254] 0.1136| 0.0653| 0.1098 | 0.1246| 0.1533 ( 0.1176
ERD 0. 0285 | =+0.0268 | %0.0255 | £-0.0440 | 3-0.0267 { ==0.0240 | ==0.0461 | 0. 0447
DA F& | 0.6297] 0.5888| 1.1953 | 0.5440 | 0.6646 ( 0.6708 | 0.6548 | 0.4820
(P.E.R) +0. 1417 | =0.1210 | =0.2681 | =+0.3668 | £=0. 1516 | 0. 1293 | 0. 1968 | ==0. 1830
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Ho B {o5e(p<0.05), A F lgg &8 Calory 4
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<E 5> A% lgw £4 Calory Calory/g body weight
T Stand. H. CHO M. CHO | L. CHO
4 4l Stand. + H. CHO £ M. CHO i { L. CHO ¥
Cell. Cell. Cell. Cell.
& 4 21. 430, 77 22.42:+1. 28 19. 671, 05| 29. 50-86. 04] 22. 25:£1.79) 21. 48=-1. 10| 18. 430, 67) 21. 21-£0. 96
2 29,0021 00| 28. 62::2. 51| 41, 20::2.77] 30.56:-1.76) 2560 1. 38 27. 54:1. 36] 3L 243, 46
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<E 6-1> 8¢ Hematology

= =
Aol F © " ‘ R.B.C W.B.C Hemoglobin Hematocrit**
108/min3 - 10%/mm® £/100ml blood ;

Stand. 7.770+0. 855* 9. 760-+1. 060* 15. 622+0. 49% 41.04:0. 45*
Stand. +Cell. - 6.815--0. 926 9.390-+1.632 14.784:0. 44 44.3240.77
H. CHO 4, 3454:0.789 9.330£1.271 16.3620.71 43.82+1.55
H. CHO+-Cell. 6.772+1.687 6.413+£0.516 15. 65+0. 63 42.30+2.22
M. CHO 6. 85010.743 8.110-£0.776 15.244:0. 48 46. 08-:0. 99
M. CHO-Cell. 9.015+7. 108 13. 45041. 875 17.02-0. 49 45.361.17
L. CHO 7.400+1.228 9.370+1. 543 16.42:0. 43 46.2241.65
L. CHO--Cell. 5.994-0. 651 10.9631£2. 138 15. 204:0. 41 46. 00:2.73

*EFoA .
*% Volume of packed red cells in ml per 100 ml blood
<HE 62> 29 Hematology
=3
Tor——e 7 | R.B.C W.B.C Hemoglobin Hematocrit**
10%/mm? 10%/mm3 g/100 ml blood

Stand. 5.705-1. 390* 7.0804-1. 054* 15. 080, 54* 40. 3241, 37*
Stand. +Cell. 6. 856+0. 687 © 11.050+1. 608 14.9540.19 41.05+1.51
H. CHO 6. 026:+0. 389 7.600-£0. 998 15. 0820. 61 38.28:+£1.42
H. CHO+-Cell 4.08340.782 5.06741.916 15. 47+0. 32 37.43+1.67
M. CHO 6.9104:0. 688 8.370+1.048 16.02£0.72 38.68+1. 06
M. CHO--Cell. 6. 6750. 661 9.640+1.171 15.3240. 44 39.760. 99
L. CHO 6. 834-10. 428 11.388+1.830 14.70£0. 30 43.2041.19
L. CHO+-Cell. 5.275-+0. 388 9. 530-+0. 516 15.74240.70 36.76+1.97

* B0}

** Volume of packed red cells in ml per 100ml blood

Cell. group 3} p<0.05% EAF FgA¢ 248+ 2
2y M. CHO group o] 4 ul-& cellulose group ] <
#Zk 6] 2% 7} non-cellulose group B} Q38 Eoi:
ZolglE A4ge] eyt

. B. Hematology

1. Blood cell count

£ 6-1>, <Z 6-2>64 & 5 e wbsh o]
Ié.B.CQ]— W.B.C &= Wintrobe'®¢] normal value gl
(6. 6~8. 5) X 105/mm3s} (4~11)X10%/mm®s] A< &
ol gk

Aol 4= H.CHO group o} 4] Stand. group & u] &}
o RB.C7 #&£R.2x(p<0.05), 24+ H. CHO
+Cell. groupd]4 R.B.Cs} W.B.C4 74 E FA4
o] & 4 9.0} Stand. group 7] H87 Hol:
Kolzh eld] Alele §¢ M. CHO+Cell. group
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<E 7-1> &9 M.CV, M.CH, M.CH.C

e 27 [Mcv | McH McHC

© 18 %
Stand. 52.82 20. 10 38.06
Stand. 4-Cell. 65.03 21.69 33.35
H.CHO 100.85 37.65 37.33
H. CHO-+Cell. 62. 46 23.11 37.00
M. CHO 67.27 22.25 33.07
M. CHO+Cell. 50.32 18.88 37.52
L. CHO 62. 46 22.19 35.53
L. CHO+Cell. 76.24 25.36 33.04

<E 72> £ M.CV, M.CH, M.CH.C

M.CH M.C.H.C

==

2 “pg %
Stand. 57.35 | 26.43 | 37.40
Stand. +Cell. 59. 87 21.81 36.42
H. CHO 63.54 | 25.03] 39.40
H. CHO-Cell. 91.67 | 37.89| 41.33
M. CHO 55.98 | 23.18 | 4l.42
M. CHO-+Cell, 50.57 | 22.95| 38.53
L. CHO 63.21 2151 | 34.03
L. CHO+Cell 69.69 | 20.84| 42.82

CHO group 3 p<{0.01%] &2 $-44 o] % e}
Wi gleont dekaor T2 Axxnon gl o
= ohvgka Bt

il

.
-

4. M.C.V, M.C.H, M.C.H.C

<E 7-1>3 <ZF 7-2>d4 RaF
M.C.V £ gj 42 2554l 613443

£ uhsh el
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A 8,9 ®5 Stand. group €& L. CHO group 5+
AL 5%, 2HEd dodAd 25 FAA FA4E
T oo 23] nfgdAE fo4de]l el

o1} B8] 9ol A Stand. groupel] ] he] =

R

=
O

L o 2

[ =}

qojg T | AEnEE (g/day)

Arvdd (%) | Azn4F (g/day) | Azndt (%)

Stand. 0. 3628-0. 0346* 65.79--4, 67% 0. 24372-0. 0795* . 68.01ok4. 12%
Stand., -+ Cell. 0. 3485--0. 0200 70. 411, 29 0. 20870, 0977 73.884-3. 96
H. CHO 0. 1698:50. 0245 56.73:-4.88 0. 1616-0. 0237 62. 50+3. 37
H. CHO-Cell. 0.2371-0. 0192 59.27+3.21 | 0.2363-:0.0103 63. 132-2. 72
M. CHO 0. 42170. 0519 73. 44-5. 89 0. 3569--0. 0401 76.18:52. 99
M. CHO-Cell. 0. 3048--0. 0223 61.20-:3. 40 0. 3003--0. 0437 63. 49-55. 38
L. CHO 0. 2640--0. 0265 76.224-4. 49 0. 2799:-0. 0204 75. 4941, 46
L. CHO -+ Cell. 0. 3534--0. 0158 66. 72--2. 60 0. 2996--0. 0264 71.7245. 14
* ZE ek
— 31— (141



<E 82> 2% A A4 4P vHhg

A
E]‘%I N l @

o)z [Henta Geraan) | Rentd () | 22249 @) | Azndd 0O
Stand. 0. 3611=-0. 0246* 81. 012, 47* 0. 2316-0.0233* 77.11+1. 95
Stand. +Cell. 0. 37060. 0274 76.981.17 0. 2609:-0. 0162 75. 973,91
H. CHO 0. 1812:-0. 0263 70. 16-4. 55 0. 11422-0. 0114 63.781.67
H. CHO+Cell. 0. 2427-£0. 0474 74.59:+5.98 0. 1516-0. 0402 58. 398, 14
M. CHO 0. 3431-0. 0476 80.2741.92 0. 2473:£0..0262 76.29-2. 02
M. CHO-Cell. 0. 3367:£0. 0842 71.632.03 0. 2135:£0. 0335 66.89%4. 35
L. CHO 0. 28720. 0408 74,07+1.97 0. 2794:-0. 0643 77.803. 23
L. CHO+Cell. 0. 3098-0. 0397 74. 98- 1. 80 0. 2250-£0. 0075 72.30+1.05

+ g3zo
<F 9-1> 359 Urinary Glucose $} Fecal Glucose mg/day

4ol

1

A

2

2

Urinary Glucose

Fecal Glucose

Urinary Glucose

Fecal Glucose

Stand.

Stand. +Cell.
H. CHO

H. CHO+Cell
M. CHO

M. CHO-Cell.
L. CHO

L, CHO+Cell.

8.22804:0. 3449*
6.9212-0. 4281
3.9204+0. 7093
5. 20303:0..7669
6. 48161-0. 1854
7.02414-0. 6018
6. 4614+1. 0479
8.2038=+0. 8127

3. 45844-0. 2015*
9. 14754-0. 9808
4.2692+1. 2463
15.71800. 6292
6.9333*1. 6136
8.676512. 1590
1. 140440. 1679
4. 3763%0. 3736

7. 441520, 6941%
8. 4942-+0. 5819
4. 114040. 5260
5. 35430. 3740
4. 3076+0. 3893
7.5504+0. 7405
5.02160. 6411
5. 7596 0. 9431

2.2800=0. 1870*
5.9508+0. 3974
2.9470+0. 2783
4. 3720=0. 3959
4. 64944-0. 8280
8. 77940. 9544
2. 1506+-0. 4000
5.0339=:0. 2971

*

Fo3t

b

<® 9-2> 294 Urinary Glucose $} Fecal Glucose

\mg/day

Ap ﬁ}{

1

j‘].

[ 2

A

} Urinary Glucose

Aol Fecal Glucose I Urinary Glucose Fecal Glucose
Stand. 6. 89700, 5877* 2. 5004--0. 5469* 4.719241. 0964* 1. 878340. 4076*
Stand. +Cell. 5. 09413-0. 9065 5. 744910. 7868 5. 662820, 4144 3.9469-0. 7082
H. CHO 3.8816 0. 6547 3. 01900 8408 6. 08030, 7147 4.7258-:0. 7636
H. CHO+Cell. 1. 65374+0. 3149 13. 5699:+0. 2379 4.0333:+0. 7851 11, 24294-1. 0476
M. .CHO 2.9843-10. 4172 7.2782+1.5871 3.6300-0. 3834 3. 24704-0. £498
M. CHO+Cell 3. 5393-10. 2172 8. D985+ 1. (663 4961000, 2913 5.6363--0. 2562
L. .CHO 3.-3578:110. 3059 . 1.8677--0. 6028 3..2978-80. 1805 1. 5405-0. 1489
L. CHO+Cell. 3..4606-00. 7048 4.7292--0. 8(51 3. 218640. 1897 5. 16844-0.6940

* ®ELA
1A et (8 p<0.1, 2 p<0.05) 4 HAE A% gt
cellulose 2} non-cellulose group &A= A4 H f8k A4 Jeid A=E ey AL GF F
I 2488 494 de ATE T F 992 B4 £ BAEe Aol F£dTdst Aue] ¢duin ne
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F&3t AAEae AR 2=
. R Agu g B

+ H. CHO group ] 4 4ur-$-0)

o 32

2
2. Urinary Glucose 2} Fecal Glucose

<F9-1>3} <F 9-2>% urinary glucose 9} fecal
glucose &] coFo] o) QB wlel vlzA VEbL X
JFI gl ow] urine Bt} feces oA o 8 A s}

urinary glucose &= Stand. groupe] djAlZ =3 &
d glel A= H. CHO groupo], Qe glojd: H.
CHO+-Cell. groupe] 714 w22 Aoz elytos
M. CHO group % Stand. group Bt} W& 425 u
ola vk &, ReFAY o] 1 group il 4] = glucosuria
= vEhdR g3 glek.

feces 2] oF-& diet cellulose o] &3] HAA S o
8 ulon] feces ] ofo] w842 fecal glucose $
G% Z748e g Abe)r).
cellulose group Ajold]i=

=

Z- Stand. group 3 non-
SCIEEEREEVITTRS
1} cellulose group 1% o] = group s} wBE pl
0.05 o149 A f44¢ nAFa g} &
4 o148 cellulose group s} non-cellulose group o] A =
WL p<0.050149) Ee 49F A%k vrhgen
dezew &, T 1244 M.CHO group =l
A F4E & 4 glgith
1,238 &3le] fecal glucose 9
group -2 H.CHO4-Cell. group ¢l= Stand. group 5}

=

Fol 7tE L

protein diet 2 A}%3 Squirrel monkey 7} weight
R Fg
B»a stg.on H. CHO+Cell. groupo4 vEbdt &
F5 e g A el ole] wed H. CHO
group-2- urinary -8 fecal glucoseei] 4] Stand. group
3§94 A7+ A9 foleh. Lynne 59 214
4.6%9¢] calory & protein ¢ 225 T-Fu-2 monkey
X glucose intolerance & v} R & A 2 )
o} o] group ol A% G4 HATEY FAE 2 Ao
2 A gs.

T 9-3>% total glucose ujAd=Fo]r},
glucose &] <oke] wlmq Aol Fol] wel AAgE wF
o fecal glucose ¢] cellulose o &3+ A5k 3 wj&
o] total glucosew] Ao cellulose group o)
cellulose group ¥t} &2 ¢35 nolFr},

H. CHO group 3} L. CHO group 2] glucose x|
T ¢3%]# Stand. group ¥} o= L. CHO
Fokel B

loss 9} abnormal glucose tolerance = a

fu

15
k=1

urinary

non-

o]
+Cell. group -2 Stand. group 3 1, 23}&
= 494 A4 g

= M. CHO group & total glucose =2kl ¢lo]
A Stand. group s+ EAIA FJAe] ¢z M. CHO
+Cell. group-2 2314 & p<{0.001, 2 p<0.1¢
949 AE B} 42514 1ANAE 5,2 2%
EAE f4del g

3. Urinary Nitrogen D} Fecal Nitrogen?| H| &

1,235 £3}¢] Stand. group ] urinary nitrogen
9] Wl go] 72~85% 24 7% Ex H. CHO+Cell
group -& 27~43% 2 A 74AF ke, <& 10-1>, <%

p<0. 0019—] FAeE 594 AE Jepla gt Lynne 10-2>
1952 proteinof| 4] 2.3%¢] calorynl-& LFuk: low cellulose group ¢] non-cellulose group e u]35}e]
<E 9-2> =9 H¢ Total Glucose v Ak mg/day
) 2

A o] F- 1 - 2 =} 1 b 2 2
Stand. 11. 68544-0. 4567* 9.7215+0. 6351* 9. 3974+0. 9710* 6. 5975-+1. 5036
Stand. 4 Cell. 16. 06872:1. 0023 14. 4450=+1. 1999 10. 83901, 8499 9.609740. 9638
H. CHO 8. 1895+1. 9564 7.061024-0. 5194 6.600631.6879 10.8061+1. 2197
H. CHO+Cell. 20.92102-1. 2822 9.72632-0. 8474 15. 2236=0. 0866 15.2762+1. 1685
M. CHO 13.41434:1. 7447 8. 95700. 8391 10. 2125x1. 3252 6. 9770+0. 7400
M. CHO+Cell. 15. 7006 £2. 3268 16. 32984-0. 7622 11.63784-0. 8776 10. 5873-0. 6911
L. CHO 7.6018+1.2780 7.172140. 8281 5. 22550. 8298 4. 8378+0. 4009
L. CHO+Cell. 12.5801+1. 0458 | 10.7935:1. 2601 8. 1898+-0. 6503 i 8. 3870:0. 7555

* BF03}

[45]

(9]
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<#-10-1> 12} Urinary Nitrogen 5} Fecal Nitrogen 8] u] %

\ " zx A | s = ;
o] F \ Urinary Nitrogen Fecal Nitrogen Urinary Nitrogen Fecal Nitrogen
Stand. 84.54% | 15.46% 79.28% 20.72%
Stand, +Cell, 67.56 32. 44 56. 50 43,50
H. CHO : 55.73 44.27 41.95 58.05
H. CHO+Cell. 42.98 57.02 27.08 79.92
M. CHO , 60.13 30.87 44.57 55.43
M. CHO+Cell. 57.08 42.92 48.56 51. 44
L. CHO 71.51 28.49 62. 89 37.11
L. CHO+Cell. 63.77 36.23 41.94 58.06

<¥ 10-2> 23 Urinary Nitrogen 3 Fecal Nijtrogen ¢] w]dw

PN 5 =
A o] Urinary Nitrogen Fecal Nitrogen Urinary Nitrogen Fecal Nitrogen
Stand. 78.10% 21.90% 72.20% 27.80%
Stand. + Cell. 60. 36 39. 64 62.19 37.81
H. CHO 48.01 | 51.99 59. 41 40.59
H. CHO+Cell. 34.74 65. 26 41.29 58.71
M. CHO 52.22 47.78 67.75 32.25
M. CHO+Cell 52.12 ' 47.88 49.43 50. 57
L. CHO 71.25 28.75 71.61 28.39
L. CHO+Cell 56. 06 43.94 52.67 47.33

<®E 11-1> 1 Urinary Glucoses$} Fecal Glucose 9| =&

X 5 S
o] Urinary Glucose Fecal Glucose Urinary Glucose Fecal Glucose
Stand. ‘ 70. 40% 29.60% 73.39% 26.61%
" Stand. +Cell. 43.01 ' 56. 99 46.99 53.01
H. CHO 47.87 52.13 54.26 45.74
H. CHO+Cell. 24.87 75.13 10.86 89.14
M. CHO 48.31 51.69 28.73 71.27
M. CHO+Cell. ‘ 44.73 55.27 30.41 69. 59
L. CHO 84.99 15.01 64.25 35.75
L. CHO+-Cell. 65. 21 34.79 42.25 57.75

fecal nitrogen &] #]8¢] A3 EAul cellulose &

Q14 fecal nitrogen$] Z7}: M. CHO group o} 4] 4. Urinary Glucose ¢} Fecal Glucose & »j-&

742 Z43kg el fecal nitrogen] u]-§-S Stand. <E 11-1>, <ZE 11-2>4 348 wpel 7ol uri-
group B} e} FHE0] B3, FEFZOAN L car- nary glucose ¢ u]€o] %.& 7.& nitrogen 3} =}317}k
bohydrate 2] B&4% FolxIn cellulose & fecal = X2 Stand. group o4 o]¥] =L ¥l EE T0~T7%2A
nitrogen 8] ¥ && ¥o Fqivl. urinary nitrogen &] 4|8} -§-A}#lu}. wrinary glu-
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<E 11-2> 23 Urinary Glucose 9} Fecal Glucose 8] ¥ &

2
PR 3 | 7
Ao 3 l Urinary Glucose Fecal Glucose t Urinary Glucose Fecal Glucose
! Al
Stand. 76.54% 23.46% 71.53% 28.47%
Stand. +Cell. !_58. 80 41. 20 58. 92 41.08
H. CHO 58.26 ‘ 41.74 56. 26 43.74
H. CHO+Cell. 55.04 44. 96 26.40 73.60
M. CHO 48.09 51.91 52.02 47. 98
M. CHO-+Cell. 46. 23 53.77 46. 85 53.15
L. CHO 70.01 29. 99 68.15 31.85
L. CHO+Cell 53, 36 46. 64 38.37 61.63
<\ 12-1> 89 35F A5 FA 2 Femur A 0]
A Ay . . [ Femur
iver Kidney Spleen Heart | Adrenal | Brain |Sex Organ Length
Ao] €:3) ® (€9 (& (& (& (& Cem)
Stand 12.64 2.3035 0.7448 1.0927 0.0417 1.4171 2.3297 3.62
: +0.31* | 220.0927 | =£0.0365 | 20.0566 | -=0.0045 | =-0.0450 | 0. 1420 +0.04
Stand. 4-Cell 11.43 | 2.5117 | 0.8382 | 1.0912 | 0.0379 | 1.2065| 2.4433 2,54
’ o +0.75 | +0.1092 | +0.1009 | =+-0.0454 | =0.0045 | 4-0.0687 | ==0. 1488 +0.09
H. CHO 9.26 1.93%4 0.7226 1. 0061 0.0317 1. 3939 2.3321 3. 36:
: +0.50 | £0.1107 | +0.0387 | +0.0298 | +0.0060 | 40,0760 | -=0.0595 +0.18
7.43 1. 6666 0. 4267 0.7007 0. 0305 1. 1846 2. 1496 3.33
H. CHO+Cell. 40.95 | 0. 1640 | =0.0992 | =0.0656 | 4-0.0102 | =0, 0647 | =-0.1121 | =-0.07
M. CHO 8.71 1.9950 0. 6297 0.9331 0. 0392 1. 3758 2. 3461 3. 38:
) +0.69 | 4-0.0685 | +0.0371 | 4-0.0540 | £0.0095 | --0.1262 | +0.1229 +0.11
9.52 2. 3367 0.6132 0.8818 0. 0432 1. 3644 2. 3655 3.52"
M. CHO-Cell. 40,50 | 4-0.0595 | 1-0.0859 | :0.0227 | =-0.0045 | =0.0447 | =:0.1567 | =:0.05.
L. CHO 12.05 2.5202 0.7005 1. 1178 0. 0449 1. 3552 2.4377 3.64
: -£0.97 | £0.2046 | =0.0320 | -£0.0553 | &0.0071 | =+0.0311 | 3-0.0848 =+0.11
10.73 2.7116 0. 8196 0. 9992 0. 0442 1.2318 2. 3588 3.53
L. CHO+Cell. 40,52 | +0.1714 | £0.1217 | 0.0569 | =-0.0122 | +0.0361 | =0.1940 | -0.04
* ¥ o3t
cose & #]§o] F& groupE g4 H. CHO-+Cell Q1 wl#lalAlE Be|x 9irt. & H. CHO+Cell. group-
group o=} A1g A$-E(L2 13} 10.86%7k¢] urineo 2 BE organo] @A3 Y5Hged 5,2 2L QD
2 U R 89.14% % feces & uﬂ A= gl A2 ebylsl. 284 H. CHO+Cell group &
nitrogen 5} glucose 8] 244 %3 A#AE ¥ Stand. group 3}8] Atele]l & & adrenal 3t sex organ:

—

cellulose = ‘ﬂ_ﬂ'&i feces ﬂﬂ"q%}‘—— gL ue Ao £ adrenal, brain, femur & A|$% R¥ organo
239 1 942 glucosed) §lejA] © Wl 2EA A 2AA $94% debds 53 59 liver, heart
gl A 2ok & feces T 5% WAFHe] Feblg B femur (p<0.00), kidney 3 spleen (p<0.0L),
o] nitrogen B-$-8¢] Wiz A 7AFGE AL gL 2¢] liver (p<0.01), kidney(p<(0.001)%} sex organ
1} glucose &] total wj A3 L. 7S} S71344 (p<0.05)°] AgHgi+t.
12 Ao} Zel whel group Aole] FelAe] AL wol v
D. HZ HJ|9 £ X BAHKY ehd AL liver v}, 89 liver 71+ Stand. group:
o] 74 #.ox H. CHO M. CHO group 3+ % o}
g (p<C0.01) L. CHO+-Cell. group 35 & F94¢
organ weight & &, 2 25 A5 F7te w4 3 Fgiek. (p<0.02)

kY

1. 2ZF &9 74
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<E 12-2> 29 3HF As FA 2 Femur 7o}

\\\ & 7] Liver Kidney Spleen Heart Adrenal Brain |Sex Organ IP:Z:lnLtlfl
qogg T— | ® | ® | @ | @ | @ | ® | @ |
Stand 7.80 | 1.5915| 0.5877 | 0.6771| 0.0417 | 1.2572| 0.7545 3.16
g =0.24* | £0.0531 | £0.0682 | :0.0246 | =0.0025 | =£0.0365 | =£0.1167 | =:0.07
Stand. -+ Cell 7.94 | 1.5554 | 0.5561| 0.7193| 0.0428 | 1.3103] 0.7829 3.13
- : +0.34 | 4:0.1121 | =0.0371 | 0. 0281 | =£0.0042 | +0.0427 | £0.0972 | =0.06
1. CHO 6.64| 1.4337 | 0.4857| 0.6865] 0.0383 | 1.2940 |  0.6220 3.13
: 4£0.10 | =0.1067 | £0.0290 | ==0.0283 | ==0. 0059 | =0.0490 | ==0.0480 | =0.05
5.58 | 1.2308 | 0.3682 0.6138| 0.0475] 1.2188| 0.4345 3.17
H. CHO+Cell 4:0.37 | 2-0.0187 | =£0.0720 | +0.0158 | =-0.0072 | =0.0383 | 20.0381 | =0.07
M. CHO 6.84{ 1.3513| 0.4811] 0.7106] 0.0484 | 1.2447| 0.5302 3.22
’ +0.26 | 0.0417 | -£0.0267 | 2=0. 0308 | ==0. 0023 | =0.0259 | =-0.0161 | =0.02
6.97 | 1.5152 | 0.5633] 0.6984| 0.0411] 1.2392| 0.7273 3,14
M. CHO+Cell +0.49 | 0. 1330 | 20.0934 | -£0. 0200 | 4-0.0030 | 0. 0410 | =0.0836 | =-0.07
L. CHO 8.03| 1.5720| 0.8144| 0.7467) 0.0502| 1.3421| 0.6117 3.28
. +0.73 | %0.0853 | =£0.1962 | +0.0200 | =-0.0017 | %0.0457 | £0.0533 | =-0.06
L. CHO+Cell 7.01 | 1.5463] 0.6339| 0.6876| 0.0506| 1.2758| 0.6903 3.18
y : 40,52 | =0.0391 | =-0.1011 | ==0.0302 | =0.0058 | =£0.0463 | +-0.0506 | =0.04
* g0}
<E 13-1> &9 Arlst =59 A4 F mg/g dry weight
W‘}\ﬂ Liver Kidney Spleen Brain Muscle
Stand. 100.8844.08% | 106.48+1.12 | 121.60=+1.68 88.56:-3.36 | 123.2843.02
Stand. + Cell. 99.65+4.04 | 102.562-0.56 | 121.88%1.40 85.48:+-4.76 | 128.60--0.28
H. CHO 100.88+1.84 | 106.48-0.56 | 124.96::5.04 | 82.12::1.96 | 116.843.64
H. CHO+Cell. 103.9646.02 | 104.52:-0.84 | 119.92-0.56 82,4040.56 | 125.52:+0.56
M. CHO 108.27+4.33 | 107.32:-0.84 | 136.72-54.48 87.44+1.12 | 116.84+1.40
M. CHO+Cell. 106.70:=2.71 | 105.082-0.28 | 118.5270.28 81.2841.68 | 122.16%3.16
L. CHO 100.77£2.07 | 116.00%5.04 | 130.00-:1.12 85.48--0.84 | 123.5640.28
L. CHO+Cell. 109.00+1.30 | 107.88-:4.76 | 125.24-:1.96 80.68+1.12 | 124.68:-0.84
* E2E0
. <HE 13-2> 29 Bl =% A& §F mg/g dry weight
A o] 7 < ’ Liver Kidney Spleen Brain Muscle
Stand. 100.66--2.79% | 104.800.56 | 122.160.56 81.84+0.56 | 128.602-0.28
" Stand. +Cell. 105.084-6.36 | 105.92:£5.04 | 117.68=+1.12 82.40--3.92 | 123.84:%1.68
H. CHO 94.02+3.05 | 102.8420.28 | 121.6020.56 81.84+1.68 | 114.32:3.36
H. CHO+Cell 97.52+-6.88 | 102.84+2.52 | 119.9241.12 81.56+1.40 | 120.48%=1.68
M. CHO 08.30-=2.61 | 110.96:0.56 | 121.60-0.56 90.24--2.80 | 123.84%5.04
M. CHO+Cell. 104.91+1.04 | 104.5240.28 | 120.48+2.80 82.96+1.12 | 121.04:0.56
L. CHO 109.00:5.16 | 107.88+:3.08 | 124.68+3.64 86.324-2.24 | 127.7632.24
L. CHO+Cell. 107.604-2.03 | 114.88+3.92 | 123.0021.40 80.40+0.28 | 130.5641.68
* ¥ 03

7)€} organ o] A & Stand. group 3} Z -§94o] ¢l
9o M. CHO+Cell. group & 264 liver & u| &
T ZE organ o4 A3 FAA fFe4e] gYdn &
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9] heart (p<0.02), liver (p<0.01)7}F 4=t
cellulose group 3 non-cellulose group A}oldl A &=
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brain 3+ heart & %o} w]HE8] group 4 non-
cellulose group &} organ weight 7} 52 7z} o2 1}e]
e,

2. ®II2} =Fo HAEE

organ & | A 2T Jolvt F- organ
weight 8] 3k8 79 k<] ¢f AR skdch

<E 13-1>3 <F 13-2>9] &} organd] wel
A7 E 349 "‘/L"_%%k% % T+ ot Aeled =
E 4EAel "3 Ald Aol E E 5 g #il
w2 3ol = gl 8“]‘1% X E group Atold] %A
A el g9z RAAE A {4 At 94l
t}. 7} A5 organ weight 8] 744 ».<¢l H. CHO
+Cell. group = w415 %} nitrogen T %2 Stand.
group 3} ¥ 39wt

E. Serum o] BN

1. Serum Glucose

&9 serum glucose level-& H. CHO group o]
Stand. group ¥} ¢33y ¥x3, L. CHO group =

<H 14-1> 394 Blood Serum Glucoses} Serum Cholesterol

Tl we Aon Jebdd <2 141> KEA @
)4+ Siand. group 3} L. CHO group &) gtgke] wk
a2 H. CHO group ¢| serum glucose g+8Fo] yrgk
<E 142>

ol 7241} cellulose group-&
group ¥} ¥h& serum glucose 3] &
w o] A2 glucose o WAl wre] g
A Bgw A4 wade] gk Aoz ARl o
2 u]Fe] 2 4 cellulose 3= nitrogen balance o] mt}
T A4l glucose 8] dl e o] 2 gL njx:
A 2k 2Ev BE group oA g Fel:
+ dgteh

non-cellulose-
BedZE3 g0

cellulose group-

2. Serum Cholestercl

<& W-1>, <E 142264 3d5F%E uksp o]
serum cholesterol ¥-3F-¢. Stand. ‘group¢] %3 L.
CHO group(2)9] 3HEFx olo] x| 9A] *o= H.
CHO+-Cell. group & serum cholesterol &) & 2]5} 2+
£% ded e

serum cholesterol -2 4]o}&] o5& who] urow] A

f=3 3

mg/100m! serum

o) T ) "ET’ Glucose Total cholesterol [Esterified cholesterol] Free cholesterol
Stand. 174.61-+17.92% 155. 802:0. 42 134.08+0.72 21.7240.77
Stand. +Cell. 173. 84+ 3.08 113.48+40.32 100. 03+0.97 13. 453-0. 40
H. CHO 191.34=12.50 110. 90=0. 21 101.80=-1.08 9.10=0. 31
H. CHO+-Cell. 176. 15+ 4.62 70.2440.93 57.41-+0. 88 12. 832-0. 49
M. CHO 159.804-32. 88 101. 18-£0. 42 78.01+£0. 67 23.1740.71
M. CHO+Cell. 159. 61+ 4.44 135.73+0. 62 118.76*1. 15 16.97+0. 36
L. CHO 176.15+31.95 103.764:0.93 81.6241.28 22.142-0.95
L. CHO+Cell. 155.76+ 1.93 98.0741.93 82.14+£0. 40 15.93:-0. 24

* BE9}

<E 14-2> 29 Blood Serum Glucose ¢} Serum Cholesterol

mg/100m! serum

Ao il %_, Glucose Total cholesterol |Esterified cholesterol] Free cholesterol
Stand. | 170. 38233.72% 129.5240.21 116.90+0. 16 12.6240. 18
Stand. +Cell. ; 120. 00+ 3.47 110. 38+1.06 103.14+1.05 7.2440.20
H. CHO i 137.11%16. 35 90.21+1.24 85. 040. 94 5.1740. 39
H. CHO+-Cell. ! 129.994- 4.24 37.7620.94 36.1020.93 1. 66+0. 10
M. CHO ! 148.46+18. 85 87.0042. 59 78.72+0. 54 8.280.28
M. CHO+Cell. i 129.80+24. 39 83.07+1.76 79. 540. 42 9.5320. 60
L. CHO 161. 34+ 5.96 131.07+1.76 117.6224-0. 40 13.4520. 58
L. CHO+Cell. | 131.53::20.74 108.2144. 35 96. 624-0. 10 11.59+0. 33

* BE07}




| Foll BB FAA F4 4] AsHA velyltl. Stand.
group 3+ H. CHO+Cell. group-& &, 2 25 p<
0.01¢] W% & $9Ae ng o= M. CHO groups}
= p<0.068] Rl At gt

cellulose group -2 non-cellulose group ¥.v} o &2
<cholesterol ko] ol-¢ omz 4o]g cellulose
£.910] serum cholesterol o¥-& A AR =] o 3 o)
9 AL FZ5v M. CHO group o} A & cellulose
group o] §, 2 BT & FAE Holm Yk AL
wu Fe] } 2 Ao]8 AR} cellulose 8] T4 v 7k =}
2 A5 ael e AR

V. &2 % 8

A3 454-58% &, @ 80u}E] ¢ albino rats & 95%
H. CHO group, 83.8% M. CHO group, 50% L.
CHO group, Stand. group 3 7 group e} 1.55%4)]

cellulose 3 A 713 cellulose group 3+ non-cellulose

group & 8 group o 2 X Fald 14F F A%
A3k Fasid g 7

ETAl F7teE-& H. CHO+Cell. group o] 3]
3 v L. CHO group & &2 E%4 S/74%¢ »n
¢]=} M. CHO+Cell. group-& Stand. group 3+ 7%
A FABE e odeh

FER & 44345 494 AAS P2 9o
P.E.R-2 H. CHO group (protein 3.7%)ellA] 7%
=%t F.ER, P.ER & 2% non-cellulose groupo}
cellulose group wv} gkor}, M. CHO group o] 4
ak-e cellulose group o] <8]8] oF7k EA w4t g
< 2 F4vh A5 1g9 £8 Calory s]A 5 e
g Arol= M. CHO group oAl u} o] ]2 0 2 cellulose
group 8] A FAE o)

hematology 9] Zs}¥ ojx group oA} A ejd
g FEes P& &+ 9o H CHO group
€4 A macrocytes 7 FERYEE}.

A48/ HCHO groupo] A=z, M. CHO
group o] &g 7Ageln A4 u &5 H CHO group
o] 7}& v}, M. CHO group & M. CHO+Cell.
group & A4 F7k4] 9ol A Stand. group F&
«CHO grouwp s+ A8 A4 {4¢ vehid 4%
o,

nitregen 5} glucose 8] feces W A1 22 cellulose &
Qlate] Gae e o] Hdde 2 g glucose
<l gei4 v FAsel. 5 celldlose 2 Q5o feces
2] oo} Z7}8}E FAle] fecal nitrogen 3} glucose =

(148)

2o o W AsnbPst nikel h=A 7
&3 AL oh]glor}, total glucose W g2 o] -
group o] A} F713l ek H. CHO+-Cell. group ¢} 4 7t
F A4k ks 278 19l AL glucose intoleran-
ce sl to]zta 2}, M. CHO group-& Stand. group
sk total glucose WA Zel A freldel HE vehiA
ekgk o1} M. CHO+Cell. group & 2% o B A

£94Q A 89 FUh

organ weight = &, 2 2% AFF/AF% w44
ol #AE moja glow M. CHO+Cell. group el
organ 8] $1%-¢ nglvh Aol &84 HF A
3 w28 vjeld organ & liver 4L, organ$l uh4]
Zo¥r) A4LPHL 4ol F-& organ weight & 33
<+ APA4es ga 9 %k

serum glucose & Z.E group AFolel Al BAF f2)
Aol YehtA ¢gtrt. 2eh ok groupst gelA
1} cellulose group-& non-cellulose group .} serum
glucose 77} ek,

serum cholesterol @32 H.CHO-+Cell. group d
A Zd R4astgdo. 28 el group A Aol
¢] carbohydrate 3-3Fo] serum cholesterol levele]] 3|
AAe gg =AA %grl. L. CHO groupdl4
cellulose o] ¢}3}¢] serum cholesterol o] 7+ vh=
A0 F T ok,

A48 mE ALE FTT A SAU P44
A9 FFA 9 83.8% M. CHO+Cell. diet 9] &
AZEL g Aoz A4s.

M. CHO+Cell. group-& F.E.R, P.ER, A% 18
& 4 Calory, A&7 AW A424%F 2e 4
A4 Stand. group sk sHF FAGE Agrelglon]
glucose &] o) &% 7t cellulose & 315t Z4a AL B
ol al A AAQ AANGd 5 dFHE AR
ot W olek, = cellulose 7} A7" w L. CHO
group, H. CHO groupdlA+= A =z714, F.ER,
P.ERo} 2% 7&3tgl.eu M. CHO group oAl ak-g
cellulose group¢] &, @ E2F o & AA4%, P.ER,
FERS el d3F o|#52% Fobe A4 30
Qx Asteld AFH 4488 AAA drin 474E
c}.

95% H. CHO+Cell. group -2 3| 53} organ weight
o A%k AR opizh AN ASE AAgom
2 2 EAAN 48k T Aok

L. CHO group& 443 A3 T3¢ 24 3 ghecose
o) $Est Ftost A FOATAR Ao A



A& 2 over-weight 7} FAIS T gl AL 38T ol
Lo AAgwle}] gokH o7 E}Ex] Z0 3_%% oh)
g3 2=, L. CHO diet o] cellulose 7} A 7}5 ¢4
Stand. group 3} A9 & ok glucose v 4dS Fla
serum cholesterol o] 743 7o = 3o} cellulose 3
7 BAE sk n A4

=E ¥ %L d77t o EE Aelxnt, fEs)
=119 44Zd A w4l gk ko] protein 7 fat w9}
¢ 44T 2o 9k A A ABRAS A%
Y56l o3 93 carbohydrate 7} F9 nlE At
d¥deleln 44T of Sl Fu AA4F data
71&% vl e AT g3 A4 2] gl
k¥ Aoz L
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