BRSNS F 0% £2 5. 1087
Korean J. Nuir. Vol 20, Na. 2, 1987

LA B E Golz 4% A A9 xHHHF bt
A3t Ca 4k 9 =i o] w2 & o gl 7+

o

7o) - A8 - 15

olzld A&t m NEQRET

The Effect of the Dietary Carbohydrate on Lipid and Ca Metabolism, and the

Immune Function in Aged Rats

Gun Ae Yoon - Wha Young Kim - Sook He Kim
Dept of Foods and Nutrition, Ewwha Womans University

=ABSTRACT =

This study was carried out to investigate the effect of dietray carbohydrate level on
the lipid and Ca metabolism, and on immune response in the process of aging. Sprag-
ue-Dawley male rats of 12 months of age were fed either high carbohydrate or low
carbohydrate diet for 9 months,

With increasing age from 12 months to 21 months, there was no significant increase
in body weight, however, the epididymal fat pat weight and total serum lipid tend to
become higher, and the inorganic  organic matterratio in bone tends to become lower.

This suggests that body fat accumulation increase and bone mass decrease with age.

Rats fed low carbohydrate diet showed the higher epididymal fat pat weight, and the
lower Ca content in femur and scapular compared to high carbohydrate diet fed rats.

The immune response was also lower in low carbohydrate diet group judged by the
lower thymus and spleen index and by the lower response to PHA and ConA stimula-
tion,

The results of this study suggests that the dietary level of carbohydrate and fat may
play an important role in the process of aging. It could be recommended to practice
high carbohydrate - low fat diet for the elderly to reduce the risk of degenerative dise-

ases,

*]986‘;‘7‘_5 __E_m_?_ -E}.% _7_:% ﬂ:[LH]i 4‘33!4 ﬂ%-
Hea) 19873 48 239

—135—



~&TH - AHd

M =

Laﬂ 1-5 Al o2 Flge] lgol

S dAlehe S Hds we
T S A

WY AgARE Wakoh et A A
Z7tel €AY wxol Wyl Ruyoe] g

Eg Agdd FA4H% 2R @ 2de
T ST W SR Faan ofad 9
Fa A wEle} dasee) ok gy, 1
g5k F94T T dle s AHHD Yo?
Poeg Cadla olgoz ddt EUEFClER

3 AZRAR QT E R Qg

wol7t Z7He] wheh vehds o] eld wslat
Bl Fge W FoF ANE g =
gEmo] ¥EE 24P £ Qo =3 o
AHbA B EACE JPE ks Aol B
2 SRS sty 351911:}2" %ﬂ)\iE 4

m2tx FalAstSo] F AR
A B Yol A Fe ddslsds o
T nle] BmIE o,

FEvEtd e TFe BAHLHAZ Qs a4
32 of Aot Ao} ZIHFH"ol A ot}
el A LRol A= At
ke AYE molm oy 1&13@ 2 AT

= FevtEtel 2o} g e F
ot M7 o ejutete) 2ol Aol &
T2 GFsts 42 uasElr] gsie Ao
TE}E-I TESHEA FEd F uesE
o] F7hA8] Alolz 12719 ® N HAE oA
4zt A}ﬂ}ml A3 dolrt 21 Aol FnztA]
ok 1ho] 8] Frtell wE AL} Cayial 2y
e WwilE AT mA AmE g

fu

H,

N rr
o o

4 B
I U TIE

A% -

NSNS 3 g

N EEEE 2 Ao

NEAEZ 12 7]Y AVE- o] B AT o] 464.4
+1.6g¥ Sprague-Dawley = 57 33 42v]z]
& DPTEEHol9 APsEEAlolR A5
2 Aelg =y) Azstel 3,6,9 490l € &
A5 15,18, 21 7 of pojof 2t7h AR g
HANRT BAL AR AP AL
fom Aol AFAAA sat
A% Hele Table 13} o] NESHE Ao|
518 7%, A 6 %, ARTEE ol
B8 53%. A 0% = sPon gy F9
2 casein-g 13% ¥3$H3lgc)

=

I

2
g FEEeR Ay FAE A 3, mitogen
e Aol Al &35, zF, epididymal fat
pad, thymus = ol F4] TAS &Wahgeh
ol W 22 A7) e Lo W
Jﬂoﬂ BIEAATT Sf557] A e o4 T
& tf Bl (femur)o} 9 =& A7 Z(scapula)
rtﬂoi Hol e FAE 2AG F, 1243 ¥
106 +5T 2] oven oA AZA| A AN v}2 ¥
A3, 8~12 A7k £ 500 C A7) = (muffle
furnace ) oll 4] HBlA|A FEatere syt
49 3 ABYFE Frings ¥ o slajed, ©
A 22 2T =4 e 2+ Zak
W 5}, Fleicher o WS widal NeriS o] 4
W o 7 2 Az}
2 9] Aele electrophorosis grade agaro-
se 19 288 Fo 15mlY shde glass(7.5x1.5cm)
o 98l §, 2Mg VAL 8uld 3w 130V,

223mmA/slide glassol| ] 458 7+ A 71935 A] 54 56T

respons

o
ob ot

I

=

=

= 0
1 -

2

,m r3 MIm

~ 136 —



‘A g Ao A48 U A9 =HNEF et A% Cada 2 Bgs ol vAL

Table 1. Composition of experimental diets ( /kg diet)

Group | High Carbo-  Low Carbo-
hydrate diet hydrate diet
Ingredients (HIC) (LC)
Casein (g) 130 130
Carbohydrate (g)
corn strach 693 477
sucrose 77 53
Fat(g)
corn oil 45 5
shortening 15 5
Salt mixture ( g)n 40 40
Vitamin AD mixture 2 1ml Iml
Vitamin E K mixture® 2ml 2ml
Water soluble. vitarnin® + +
Vitamin B,,% 1ml 1ml

1) Salt Mixture (g /kg salt Mixture) :Calcium  Carbonate
300.0; Dipotassium phosphate, 322.5 ; Magnessium sulfa-
te, 1020 ; Monocalciurn phosphate 75.0 ; Sodium Chlori-
de, 167.5; Ferric citrate. 6H,0,27.5; Potassium lodide,
08; Zinc chloride, 025 ; Copper sulfate. SH 0, 0.3; Ma-
nganous sulfate - H,0, 50

2) Vit A, D Mix{mg /ml corn oil) : Vit A. 0.1 (850 L U)

Vit D, 0.01 (85 L U)

Vit E, K Mix : Alpha tocopherol acetate, 5g ; Menadion

200mg 5 Corn oil, 200 ml

4) Water soluble vit (mg/kg diet): Choline chloride 2,000;
Thiamin hydrochloride, 10 ; Ribaflavin, 20; Nicotinic
acid, 120; Pyridoxin, 10; Calcium pantothenate, 100;
Biotin, 005 ; Folic acid, 4:Inositol, 500 ; Para —amino
benzoic acid, 100

9 Vit B, Solution : Vit B, 5mg + Distilled water 500ml
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Table 2. Weights of body, liver and epididymal fat pad (g)
Group*  Age (months) Final Body weight Liver Epididymal fat pad
HC 3 15 452b + 39557 1071 + 095 ™S 1024 + 206°%
LC 3 15 5104 + 335 1216 + 298 u® + 312
HC 6 18 4163 + 636 1319 + 231 ‘1001 + 3147
LC 6 18 5974 + 1403 1360 <+ 217 1884 + 648%
HC 9 21 4310 + 924 1079 + 122 920 + 331"
LC 9 21 5770 + 877 1390 + 129 1395 + 197%°

significant factor > A B A, B, AB

1) Mean +S.E

2) A:significantly different between dietary carbohydrate level at a=0.05 level
B: significantly different between age groups at a = 0.05 level
AB: there are interactions between age and dietary carbohydrate level at @ =Q05 level

3 N.S.: not significant at a=005 level by Scheffé test

4) Values with different alphabet within a column were significantly different at a= 005 level by Scheffé test

+ HC: High carbohydrate
LC ; Low carbohydrate
3 : rats fed experimental diet for 3 months
6 : " ” ” 6

9 ” ” ” 9 ”

Table 3. Total lipid, total cholesterol and triglyceride contents in serum

{mg /100 ml serum)

Group *  Ape (months) Total Lipid Total cholesterol Triglyceride
HC 3 15 382 + 120°° 1243 + 25 "= 190 + 676 °
IC 3 15 3176 + 1080 1327 + 531 1439 + 310
HC 6 18 7119 + 1874" 1117 =+ 137 2411 + 85
LC 6 18 6235 + 1805 1282 + 203 W16 + 512
HC 9 2 587 + 1072™ 1125 + 221 A29 + 897
LC 9 21 4280 + 1273 %63 + 174 2167 + 549
significant factor? B B
1) Mean +S.E.

2) A': significantly different between dietary carbohydrate level at a =005 level
B: significantly different between age groups at @ =005 level
AB: There are interactions between age and dietary carbohydrate level at a = 005 level
3) Values with different alphabet within a column were significantly different at & == 0.05 level by Scheffé test

4) NS. :not significant at a= 005 level by Scheffé test
* see the Table 1.
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Table 4 Serum lipoprotein fraction ratio (%) };];]:]:tt telzt 8% .
H X2 o] lipoprotein 8 2 1] (Table 4 = 1}o] &
Group * ( Agﬂle VLDL+LDL HDL £ 2lole] mE KolAHel ztols gPhert 1}e]
months) — — 7} 2713l ujat HDLe Z7}st3 LDL+VLDL
HC3 15 6747 + 135 326 +135 & rAShE AL poFont
LC 3 15 555 =+ 101 M5 +101
HC 6 18 562 =+ 168 438 + 168 2) m o} TR} T4 R vE
IC 6 18 592 =+ 139 408 +139
HC 9 pa 468 + 106 532 + 106 Table 5off =24 vle} go] f EE (femur) &
LC 9 2 457+ 164 543 + 164 Ro A, viE A 2 5E AL 4o F2
1) Mean + SE Llole] @& 72149l Zelrt glich
2) N.S.: not significant at @= 005 level by Scheffé test gy Cagae ozt Foeke| et gael
#see the Table 1. of factor 4] A3 2lojg} vjolol] YL WSS
Table 5. Ca content & weight of femur and scapula (mg)
Group * (m:;%;) Wet Weight Dry Weight Ash Weight Ca Content
nNs® Fermur N,§
HC 3 15 12137 + : 767 + 58 490 + 51 1787 + 43527
1C 3 15 n0 -+ 87 4 + 65 478 + 3 1187 + 204 P
HC 6 18 1202 + 194 816 + 13 5L+ R 1049 + 163°
1C 6 18 1244 4 128 &2 + & 48 -+ 58 1053 + 132b
HC 9 bil 1141+ 125 67 + 92 27 + 64 909 + 152b
LC 9 2 201 + 60 816 + 9 &5 + 3 860 + 170°
Sigmificant factor 2 A, B, AB
Scapula
HC 3 15 374 + 4"F 183 4+ z1 ™ u7 + 16" 175 +27°
1C 3 15 B T B 1% + 44 b 14 + 3 159 =+ 42%.
HC 6 18 B 4+ B 249 + 242 141 + 17 401 + 44b
LC 6 18 2 + 15 243 + 112k 140 + 11 %9 -+ 26"
HC 9 2 3B O+ B 246 + 263 140 + 17 388 +36°
Lc ¢ 21 W o+ 7 246 + 93b 141 + 6 343 + 04t
Significant factor 2 B B B A B
1) Mean + SE.

2) A: significmtly different between dietary carbohydrate level &t e= Q05 level
B significantly different between age groups at a=005 level
AR : Thene are interactions between age and dietary carbohydrate level at a= 005 level
3) N.S : Not significant at @= 005 level by Scheffé test
4) Values with different alphabet within a column were significantly different at a= 005 level by Scheffé test
#see the Table 1.
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Table 6. Femur & Scapula composition

A . Skkkok Ash / Organic
Group * (mmf:;s) Water, %*  Organic matter, %% Ash, % ***  Ca content, % / !
Femur o
HC 3 15 3860+ 2829 28 + 352 04 + 42™° 364 -+ 932 183 + 0492°
LC 3 15 377 + 308 221 + 342 402 + 16 244 + 42P 185 =+ 0282
HC 6 18 321 + 24b 302 + 152k 377 + 22 +13b 1% + 010°¢
LC 6 18 314 + 19b 300 + 22ab B6 + 18 216 + 08P 130 + 014 P
HC 9 2 328 + 369 299 -4 3520 373 + 23 210 &+ 08b 127 + 020°
LC 9 21 320 + 423b 302 +215 380 -+ 21 189 + 36°b 12 -+ 0013b
Significant factor 2 B B B A, B AB B
Scapula
HC 3 15 508 °+ 362 172 + 572 320 + 61@ 144 4 082 232 + 083"
LC 3 15 488 + 3292 208 + 973b 326 + 982b 129 + 15% 149 + 101
HC 6 18 %56 + 15°b 322 +15¢ 22 + 2480 284 + L1° 131 + 013
LC 6 18 %2 4 16b 318 +12¢ 31 + 24P 255 -+ 02b 136 + 012
HC 9 2 %65 + 316 314 +13°¢ 420 + 303 241 -+ 07b 134 + 011
LC 9 pal 231 + 11b 330 +01be 439 + 10%b 244 + 08D 133 + 003
Significant factor 2 B B B A B
1} Mean + SE

2) A : digrificantly different between dietary carbohydrate level at a= 0.05 level
B: significantly different between age groups at a=005 level
AB : There are interactions between age and dietary carbohydrate level at o= 0.05 level
3) Values with different alphabet within a column were dgnificantly different at a= 005 level by Scheffé test

4) N.8S.: Not significant at a= 0.05 level by Scheff& test
% See the Table 1
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2 d%e CFEFSAAMR et 15793t 18 Zrastednt ek olilal Ao)o) ojsh e Lhel
NgE TEANME AgTaEolg e FE o] me4alE el e TSl thymus 27
e g ¥ A4S B ¢} thymus index 7} Aetr3E4lo]E He ZE
SERHE o 2 viE =i
olghi= 27 vl RAE o] F2 o)
W A7)%s7 #HE lymphoid organ Q] thym-

Table 7. Thymus weight and index, spleen weight and index

Age Thymus wt. Thymus index ** Spleen wt. Spleen index ***
Group *
(months) (2 * 10000 (2 > 10000
HC 3 15 011"+ 00327 23 + 053 09 + a4 ¢ 188 + 262
LC 3 15 009 4+ 002 =b 17 + 042 083 + 016 163 + 320
HC 6 18 008 + 0.042b 16 - 0630 106 + 015 219 + 243b
LC 6 18 05 + 0.02P 09 +02b ass + 021 169 + 37°
HC 9 a 006 + 002" 15 + 07¢° 104 +028 242 4 512
LC 9 pal 005 + 003 b 09 +06b Q9 + 045 173 + 50%°
significant factor ? AB AB AB
1) Memn + S.E

2) A.: Significantly different between dietary carbohydrate level & a=005 level
B: Significantly different between age groups & a= 005 level
3) Vdues with different alphabet within a column were significantly different &t a= 005 level by Scheffé test
4) N.S.: Not significant at «=005 leuel by Scheff¢ test
#See the Table 1.

. __thymus wt.(g) B __ spleenwt (g

#+ thymus index= body Wt (2) *++ spleen index= [ — )

Table 8. Mitogen stimulation index (stimulation index / 25 x10° spleen cell)

Group * Age (months)  PHA response (10 (£ g) PHA response (15 pg) Con A response (15 pcg)
HC 3 15 172 + 56°%° 85 + 34 764 -+ 303
LC 3 15 47 + 12 19 4+ 05 64 + 29
HC 6 18 194 =+ 192 191 + 210 451 + 349
LC 6% 18 14 16 33
HC 9 21 27 X 22 47 4 35 38 + 12
LC 9 21 15 4+ 03 32 -+ 11 37 4+ 27

1) Mean + S.E

* See the Table 1.

% Only 1 sample was available for group LC6, therefore statistical analysis was not carried out
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