HEREEEEE 21(1) | 36- 46,1988
Korean ] Nutr Vol 21(1) : 36 - 46, 1988

wuldz Ao £2E QP Hol2 AT VY
g% Aquse B AT

Fdosta e Aygeta
SEERBLEE DL IRE T DTS

The Effects of Dietary Protein and Fat Levels on the Growth and
Immune Response in Rats

Hyun Ok Lee, Wah Young Kim*, Sook He Kim*

Dept. of Foods & Nutrition, Chung-Ang Universily
Dept. of Foods & Nultrition, Ewha Womans University*

=ABSTRACT=

This study was carried out to investigate the effects of different protein and fat levels on the
growth and on immune response in rats.

In experiment 1, Sprague-Dawley male rats were fed diets containing 6%, 15%, or 30% casein
with 2 levels of fat(2% and 30%) at each protein level. In experiment 2 and 3, rats were devided
into 8 diet groups ; 4 different sources of proteins(casein, meat protein, fish protein, and gluten)
were used at 15% level of the diet with 2% or 30% of dietary fat.

The results show as follows ;

1) The rats in 6% casein group showed lower body weight gain and organ weights than those

in 15% and 30% casein groups. There was no significant difference between 15% and 30% casein
 groups.

In experiment 2, the gluten diet group showed the lowest growth rate and epididymal fat pad
weight among 4 different dietary protein groups regardless the level of dietary fat.

2) There was no significant difference in immune response according to the sources and levels
of dietary protein. However, the rats fed high fat diet showed the lower plaque-forming cell response
than those fed low fat diet regardless dietary protein.
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Gl A Alel HY 5o mAe FEFE Lol )
At A =H Yk B AFE 33817 HsA £3
o ZAA 4EFES S

A 160xe Gl Fe] FFo) ©E AN
ol 7] 935t casein®l +E6%,15%,30% =
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torg el 8.9 93t 3P Ang A £3}
foug olF thA] ERislr] Y3t A 20049}
Ze gy 48 I

HER=

1L AETEY Ao} ¥ ALS

AHI v
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togen response &3ll, YA 4vig]= PFC(Pla-
que-Forming CelD) &Aool AH&5 Ut

A€ 3

AY 3 HY 28 utEY Aol v
4 F7, AW FEFS EF 49 29 2oith

2} 9] 4v}2] = mitogen response®l T AHE-5] %1
o}

2. AEFEY AR

AY 194 @A FYO 2 casein(EF,
North Western Cooperative Dairy Co.)3 =|*}e)
FYL2 comn oil(FA S5 718)E AHEE Y
o1 &@43}E-2 corn starch( 7)Y &) & AHE- 3 o

AY 29 A9 394 GufAe FYOZE ca-
sein, 4117], 3H 59 FEA duids AEA
gudel gz AdAe] glutend 4FEFE
AH&-3H e}

7 Z7IS717 e 478 4ol Az
A F EEE 3o A3 0, olF= FHE
22 WA dFo AR A 22Z 3o A3
Gluten< Wheat Gluten{Amylum, Wheat Starch In-
dustry) & AMHE&-3ATh Zt A¥AE S FAHAHAES
Table 17 2o}

SR

1. At84 3 F(Feed Intake) ™ B9 A& & (Pro-
tein Efficiency Ratio ; PER)

AN T ABEES AAHAGE W5 2
34 A Al FAsA 6539 FARAH
FE AN @RFEES AdsA AT
A7 TA uF 1814 FH3lo] dYaTEe o
FAF & AsAch

2. 371 & Az HF

Plaque-forming cell(PEC) & &A &7 935l A
HEEES ST 7149 Aol o E7 ol 4X10°
sheep RBCE FAISI¥th.

67 FUY AbSo] Bt F 1247 Tt H U Fol
@73t A& AF 3t FA et F4, 6,
7 o, A%, 273, A= 2 (epididymal fat pad) &
FAE &A3At vAL 4] "YU Ao
AHESFE 1 99 A7) BAE giA] WER
&3t

3. Immune response

Conconavalin A(Con A, Gibco Co.) 2 Phytohema-
gglutinin(PHA, Flow & Sigma Co.)°l| © 3 mitogen
response ©] 58 AP A e whgoez 3
At

Jerne plaque assays= ©]5'®9 dAFolMs 22
W o 2 plaque-forming celld] & FA ok

4. A5 AP

B 479 € AEE JAXY FELAE 4
2391 A AP HHEAZ FAAL a=0.05
FFolA Tukey testZ ZHZ3Igc)

dEdn

1L AF, A%, 992 £&(PER)

A5S74E, AaAAY, SYEAEL Table 2%
Zo A3 194 AFF7HE A4 AP Y]
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FEol W9 I-CF, I-CFniwol e A3l
B g A fro) Ao 2 yigtt), EJE A FF 7 v A=
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oA FAFA. olgpde] DAY FFo 9
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9l d FFo] 15%< Aol 30% < 4ol
AtololE & AHol7t GERA] fgton] AFoA e
ole}z-e BHE Vel At 2L @A FFoA
2139 o] FolHA] RAI7} Yol A = 7 gko)
A 7= 3, FA, 2% S

A 29 A ZFAAN FEA YA Yol
2184 g A Ho|Fte xolrt Yeh e A7)
QAR L A, A% Folx, 22 did 4
M= xute] gago] wetA Fr)e FAV} @
A Aol AU

7], FeHolzA e ALgego] oA F
719l BA7t F7keke Aol ANA G casein, glu-
ten?] o] ol A= ki 9] &g eI, 22}
FAZE fosA e ¥tk

AE 290 A glutenit & AEHaFol & I1-CyFs
To] II-GsFzol vl3te] §4, vjA, o] £A 7}
e AEgE YA

e AL e g dert. dy
Fo] F0] 6% & 15% Y W AX LTl vidtd
DARFY AFF7EEFl Wy 30% FlAE
ztol 7t At

A4 29} 49 394 casein, H 7], TH T F
B4 gulA Holytae $59 AAd njxE=
Ggo] A tf2 A Fto} glutendolT ) A%
go] ¥ o] Aok Xute] kel oA o
FS EX 9§93 2ol flth PERAMAE
AP F e Aol 7} UM casein 6% 4ol glu-
ten2]o]Fo] T 2ol w|ste] okt

odt

2. A7) Az A

z} 719 Az A o] F-7A= Table 33 20h A4 3
1904 @ d e 30 6% A 1-CF? H -CoFu 9]
BEE A718 FAe @A ££0] 15% 213U I-Cs
FriZ, [-CisFa, I-CaFo T3 I-CoFnT B TH 23ttt

Table 4. Mitogen responses(Stimulation index®/2.5X10° spleen cells)

Group PHA"(10ug) PHA(15ug) Con A?
I -CeF2 29.48+ 11,2299 30.19+ 7.88" -
I -CeFx 2157+ 597 1841+ 441 -
I-CysF, 27.02+ 842 3137+ 7.68 -
Exp. 1 I -CisFy 13.06+ 643 13.88+ 4.36 -
I -CxF; 2546+ 10.24 29.10+ 10.30 -
I -CaFx 1888+ 5.82 1782+ 5.38 -
-Cy5F, 3133+ 1.05 ab® - 2027+ 668 b
H-CysFy 2002+ 10.77 a - 67.80+ 895 b
1-M,5F, 859+ 0.00 a - 4279+ 1131 b
Exp. 3 I-MisF 1414+ 407 a - 62.56+ 14.37 b
H-FisF, 1390+ 000 a - 1382+ 0.00 a
118 % o 4954+ 1225 b - 19.78+ 0.00 a
11-GysF, 17.76+ 2.12 a - -
M-GisF3 3621+ 049 ab - -

1) Phytohemagglutinin

2) Conconavalin A
3) Mean+ S.E.

4) Values with different alphabet within the column were significantly different at a=0.05 by Tukey test.
5) Not significant at =0.05 by Tukey test.
6) Stimulation index =cpm of stimulated lympocyte/cpm of unstimulated lympocyte.
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Az xe dde FFo] ¥ 1-GF,
I-CoFy 3t 2ol ¥ 4oL -Gy, 11-GisFa,
W-GysFo i, W-GisFo 0} THE Aol ¥l
oHo 2 gt

3. Ak

W uk-g-9] F 3= Table 4, Table 59 2o}, Table
49] mitogen responsed| AT @A F£Fo] WE
F93FA ztole gAY A F£Fo] oW
ol A% dehiiith

&, Ao 70| 8L [-CFy, 1-CsFuT
I -CauFnTe] HYFYo] AWyl ¥ [-CF,
T, [-CsF 3 I-CuFel gty Be F3L
220 Ped=

4 3oAe ddde FFHY Ao F£F
oA LY 73S Ve A R3EAL N-MsF,, 11
MisFs, W-FisF,, NI-GsFpito] R A5 el
At A9 39 ConAdl gt HYRHE-L& NI-FyF,
II-Fi:F»T°| casein®l\} S i7|FHr} Foxes
I-5ig=2

Table 5. Plaque-forming cell(No./10® Spleen cells)

Group Plaque-forming cell No.
I -CiF, 411.5+ 162.220 2
I-CsFyn 426.7+ 123.15
Exp.1 I-CysF, 1342+ 97.60
I-CisFs 2414+ 126.62
I -CyF> 2724+ 146.76
I -CsF3 345.5+ 120.74
II-CysF, 120.0+ 0.00°
IT-CysFs30 155.5+ 92.50
II-M;5F; 162.0+ 80.00
Exp.2| H-M;Fy» 1300+ 0.00
H-FysF, 180.0+ 60.00
II-FisFa 135.0+ 15.00
I1-Gy5F, 243.7+ 19.80
II-GysF» 167.0+ 214.96
1) Meant SE.

2) Not significant at @=0.05 by Tukey test.

Table 58] PFCell <J3t B2 AF10A ca-
sein 6% To] ThE APl H3le 2o HFL
Hou ol £Foju} FFo BE F949
apol& YA st

I E

Aol Dol £ 9 Z79 Ae F£F
weba FES 4vHAQd Aoy vl AgAlet
Aol & YERTE AP E e Yol Yrppwmas

a3 2ol olz Aoy v Fdojy
Ao} S 23 APoA &Y lymphocyte
AYsEE SATOLZHN &9 WY v]x
T IS GolE 7] A7 A7 Ragm glopem
21)25)

2 dFolxe gl &9 2771 AU @
BAgAbl v & G FolR 7] Hitd 471
ANXE g de] FUL R caseinS AHEIIHIL
TE6%,15%,30% 2 st2n, 49 29 3ol e
FElo] £3) HFsle dude F9Q olfE
AHE B, o9} v 3}7) 3t |7 caseind
Adsiglon E3 284 dHAZ glutend A
A3t ARL S5F 715 2%, 0% F &
To2 3 Aoyt APFEY WYFF vAe
Fe FFIA

£ A7 A Ao|7t FE AR vHe 9
FE Y, O A9 ko) 5S4 E AFF57E S
AEZ T 4FEe] =4 Jdeigen, $759 o F
@ do) ¥)3tY gluteno] WA et duld
o] 15% < glutend] o] 2 ALSF TET A%
€& casein 6% T2 4FEH FAIG ARE B
FAct

PER®L casein 15% %% 30% =, 2183 &
7o oDy ATANA A fAM e e
Aot 22y AFF 7oA vk AR casein
6% T3 gluten o] ¥A Vel

719 FAE B JA AF57M AR A
FS ER I AT Aol gul A el fFo] e
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casein 6% % A EA @l AQ glutenTANAN F
719} A7} 743 AZ4EHA Zadte AL vl
A3, o] FA4014, Y¢S M ¢ Be Arle
Yt &% FA= Aoy A F£Fo] ¥
oA o #F2HAY ARRAFHFY Hie
Tl A £Fo] Y 73 glutenwoll A LHERRETE

Passwell 5% A5Z(8%)9 casein?lolF¢
spleenAI7} 2FE(25%) 9 casein?lolT Rt
vt B3ty e n, Mathur$ = AE(3%)9
casein?} 0] 0] control(16% ) 2l o] Foll H]3}H thy-
mus®] FA7F gon, @A doke] thymusol ¢
MFeoz 4 Fobu A AU

HZ B vehd Aol tdE G Eoy
Fdae FAA AAAE | AP FH)
Z7t5]o] Weukgo] WaE Ygogitke Bu®7}
o0, & x4 FFo|u F/, 5 polyunsturated
fatty acid(PUFA) §3l te}r] 589 Hukgo
4&e nAge Ba¥Px g},

Good3® & ¢ 3 H%0] immune response®l]
geuiss gdodn At awd A9 (5% o)
cell-mediated immunity(CMD & Z4A17]3, ¥4
Hog duldo] AYHA CMIVF Zsteuta B
23k ol A7zt vl AR A7 T-
cell5=2] Z7}9} activityoll 7191 8c}aL 2}, Beisel™
2 PUFAS Y43 e FHAS 992 gE 42
Lo pasgen, ngEe HolAw 53
PUFAE 352 44te] 2 771 3% 5 ¥ lymphocyte
715g JAZG® Bustgh

BT e Hut-g-g golR 7] 93t mito-
genol 213 lymphocyte’ 358, plaque-forming
cell®l =& ZA3%th Mitogen responset cell-
mediated immunityE Z33le WHoE £ 49
of| A} A}£-3F phytohemagglutinin(PHA) # concona-
valin A(Con A)€ =5 T-cell stimulating mitogen
oln} PHAE F5&FA 3344

B A7 2y, oA 30 ©& PHAS g
HYukg e foHQ Ao)7} YERGA st 1

Gub Aet £30] EL Aol Ao F2el

2 Yol H|3< mitogen response’} ¥ %
&g JepiATh

gl Ao 270 & HINSAMT F2]H<Q
2ol 7} Ve A gfgton A% AU B 5 o
A 23y @A FY] casein?l Ble
Are] £Fo] ¥ o] W Foll 3t mitogen
response’t ZAAEJ0W, o] 79} gluten o}l
e AHrel £30] &8 T2 mitogen response”}
=& 4%S JeA

Con Adl| th§k A uH-3-& casein® &7 2 o] Zoll
H)&t] o] FolFolA FoHog W HI}E
Uehi 3, Aure] £ e K93 A
o]7} VER}A] ggton} A WEFo] & 4oliol
o due g yehle 3¢S & 5 Ath Erick-
son®S& PUFAY A5F(2%)Y =7t 25E(24
%)Y v 2t Con A%l H& mitogen response”}
=t Bastged ole 2 d79 utdle] Ags
veElilch 22y casein® weat proteing 20%
%20 2 3to] PHAS Con Aol Wi 3 mitogen respo-
nsed A ¥ Zap? 2 o] F7kol A}ol7} glokE AL
B d7ZAe A% A

Plaque-forming cell& humoral immunity(HD &
2438 Wy o™ Good T2 A% &l d Fgo]
FH AL AN Bastgth & Aol A
Fxol Wolurg o] Agolq 14F2| PUFA 4l
(40.6% ) 2°) AFZ(14% )l H|3td PFC respo-
nse’} 24 31® A 4Z €] corn 0il(0% ) T-°] cont-
rol#(10% ) oll ¥l3d PFC response’t & 7F3 oL
B stgohe,

B dFdAMe #4389 Aole UAT oY
Ao fzo] 7} 2(6% casein) T PFC respo-
nse’t & 202 YEhA casein® -9l &9
Bl AXEA e AFHE JERfA o FP
9% Ag N A PRC/t & ZA¥E
vehfo] B A7 AT} YR AT

3} casein®l 2 FFAAE LAYT 9 PFC
response”t ¥& A& YERAAIL &7/, ol 7, glu-
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