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Effects of Mixtures of Oligopeptides from Enzymic Hydrolysates of
Egg White on Immune Functions of Mice in vitro

TIAN Gang, CHEN Dai-wen”, YU Bing, ZHANG Ke-ying, TANG Ren-Yong, LEI Hu-long

(Institute of Animal Nutrition, Sichuan Agricultural University, Yaan 625014 ,China)

Abstract: To investigate the effects of 5 kinds of mixtures of oligopeptides from enzymic
hydrolysates of egg white (MOEE) on immune functions of mice in vitro. Neutral red and MTT
were used to observe the effects of different MOEE and different concentration of the same
MOEE on phagocytosis of mouse peritoneal macrophage and proliferation of mouse splenic
lymphocytes. All of the MOEEs improved quadratically the phagocytic index of macrophage and
the stimulation index of splenic lymphocytes significantly. Supplementation with different MOEE
at the dose of 1.0 mg/mL enhanced phagocytic index of macrophage with the order from the
highest to lowerest of FL,; >PA,;> TR,; >AL,; >PE,; >control, and the order of stimulation
index of splenic lymphocytes is, FL,; > AL,; > PA,; > TR,; > PE,; > control (without
mitogen) ,FL,;>PA,;>TR,; >AL,; >PE,; >control (with LPS).FL,; >TR,; >PE,; >PA,;
>AL,; > control (with ConA). The results indicated that, all of the MOEEs could enhance
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immune function in mice, and FL,; has the highest effect.

Key words: egg white; MOEE; phagocytic index; stimulation index; immune function; mice

. Hank’s (

b~ ).0.072%
s Lo~sl, ( 0.01 mol/L pH 7.4 PBS )N
V( ) 2 V( )=1:1,5.0 mg/mL
( . . MTT(C 0.0l mol/L PBS )
), ( RMPI 1640 FCS) 3
) (0.1 mg/mL,1.0 mg/mL 5.0 mg/mL) 5
s MOEE ,250 mg/mL LPS 100 mg/mL ConA.
Hank’s ( ) )
o113 [12~14] : 0.22 pm
, : 96 .
, 5 . CO, N
5 (Mixtures of 1.2 MOEE
oligopeptides from enzymic hydrolysates of egg Alcalase (AL) , Flourezyme
white, MOEE) ) (FL) . (PA), (PE)
, (TR) el
(4 000 r/min,15 min) )
5 000 s
1 1 000 ( : 20
L1 . psi(1l. 4 kg/cm?), 14 psi(1.0 kg/cm?),
. RPMI 1640 (HyClone) . (24D €. 3h
(FCS) (HyClone) . (NR) (Sigma) | ° 1000 ~5000
(LPS, E. coli. 0111, B4) (Sigma) | A MOEE. AL FLis . PAis JPEs TR,
(V) (ConACIV)) (Sigma) | (MTT) (Amres- ~ MOEE L.
co) . (DMSO) (Amresco)
1 MOEE
Tab.1 The percentage of amino acids of different MOEE
%
AL, ; FL.; PA,; PE,; TRy
FAA TAA FAA TAA FAA TAA FAA TAA FAA TAA
Asp 0.279 9 7.982 1 0.461 6 8.788 6 0.398 7 6.427 9 0.417 8 5.8910 0.204 3 4.201 2
Glu 1.3096 14.679 7 0.1607 12.0261 0.4355 11.2641 1.4074 11.6269 0.800 6 6.229 0
Ser 0.0000 5.8802 0.8093 4.7161 0.3057 4.0529 0.4182 4.0971 0.0000 2.166 2
His 0.189 7 1. 020 4 0.2727 1.279 5 0. 000 0 0.749 4 0.482 2 0.791 4 0.216 0 0.769 0
Gly 0.3108 5.7274  0.2911 6.2147 0.779 2 6.1700 1.1174  3.9349 0.4416 3.326 1
Thr 0.8309 3.0702 0.6122 3.2984 0.904 1 3.0678 1.478 6 2.1828 0.6974 1.873 4
Ala  0.0000 54476 0.7148 4.2301 0.8177 4.6699 0.3338 4.4857 0.2649  2.090 7
Arg 0.061 1 3.393 3 0.918 9 2.891 1 0.240 0 1.820 0 0.004 0 2.759 1 0.162 5 2.507 5
Tyr 0.000 0 3.310 2 1.036 0 3.8138 0.6947 2.9325 0.0000 3.7383 0.0000 2.460 2




6 55
1
AL,s FL.; PA.; PE.; TRy
FAA TAA FAA TAA FAA TAA FAA TAA FAA TAA
Val 0.623 0 2.594 0.3644 4.2671 0.2659 3.4548 0.2444 3.4667 0.1058 1. 404 0
Met 0.1525 2.0186 0.5033 1.8498 0.3241 2.1338 0.2105 2.6903 0.197 7 1.223 3
Phe 0.549 7 3.1164 0.6101 3.6826 0.7238 2.821 0.910 7 4.5156 0.7319 2.428 4
Ile 0.0994 3.1945 0.4265 3.3605 0.2281 3.0699 0.1956 4.7223 0.1640 1.570 8
Leu 0.203 9 5. 668 1.130 0  5.8999 0.446 2 4.5287 0.3793 5.8693 0.4154 3.724 8
Lys 0.4528 3.3664 0.8314 3.8205 0.9015 2.9 0.9449 2.7312 0.602 4 2.012 6
Pro 0.364 3 2.5244 0.8846 3.8228 0.9774 3.0157 0.9414 2.7198 0.7391 2.461 9
5.427 6  72.993 4 10.0276 73.9616 8.4426 63.0784 9.4862 66.2224 5.7436 @ 40.449 1
:FAA .TAA .FLis AL \PA; . PE s TRy

:92. 566 .86. 446 .86. 6275 ,85. 686
Note: FAA is free amino acids, TAA is total amino acids. The percentage of peptide bound amino acids of FL,5,AL,5,PA,5 .,
PE,;,and TR, ;is 92.56% ,86.44% .86.625,85.68% ,and 85. 80% , respectively. The formula for the percentage of peptide
bound amino acids is 100-(FAA/TAAX100).

85.

80%

:100-(FAA/TAAX100).

1.3 LPS ConA PR-
(20£2)g ( 6~8 MI1640 10 uL/  (LPS 1opl/  .ConA
) ( ). 101/ 4 , 37
1.4 — C.5%CO, ., CO, 68 h,
2X10°  /mL 100 uL/ » MTT 10 pL/
. 96 4 h, DMSO 100 pL/
100 L/ PRMI1640 50 2 min, 20 min 570 nm
wl/ 3 MOEE 50 oD 07, (stimulation index, SI)
uL/ 4 , 37 C, :SI= ODsyy  / ODs10
5%C0O, . CO, 24 h, 1.6
0.072% 100 pL/ 30 min, SPSS11. 0 Duncan
Hank’s 3, 200 pL/ (X+s)
4 C . 540 nm  OD %,
(phagocytic index, PD) 2
Pl= ODsy  / OD:s,0
1.5 —MTT 2.1 MOEE
2X10° /mL 2 ) )
. 96 100 MOEE PI,
uL/ PRMI1640 90 pL/ 5.0 mg/mL 0.1 mg/mL PE,; PI
, 3 MOEE , MOEE PI
80 uL/ . (P<C0.01).
2 MOEE (PI) (n=4,X=%s)
Tab.2 Effect of different MOEE on phagocytic index of macrophages in mice(n=4,X=*s)
/(mg/mL) AL, ; FL,; PA,; PE,; TR, ;
5.0 1. 13" 40. 04 1.15™40. 05 1. 25" 0. 01 1. 047 £0. 01 1.25% 0. 04
1.0 1.17%40. 05 1. 32%40. 05 1. 319 40. 02 1.10"=+0.03 1. 25%¢£0. 05
0.1 1.11% £0. 05 1. 245 40. 08 1. 23" 40.05 1. 034> +0. 07 1. 15" 40. 06
1. 00%#£0. 05 1. 00* +0. 02 1. 00%+0. 02 1. 00" #0. 05 1.00%+0. 02
: (P<<0.0D), (P<C0.05).
Note: A,B,C: P<C0.01, a.b,c: P<C0.05 compared with control.
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2 , MOEE PI ,AL,; . FL,; TR,s SI
1.0 mg/mL ,PA,- PE,. SI . 1.0 mg/
MOEE PI ( 3).,PI :FLs > mL MOEE  SI  5,8I
PA,;>TR,; >AL,; >PE,; > . LFL, 5 FL,;>AL,; >PA,; >TR,; >PE ;> s
PA; PI , AL, ; FL,; SI AL , PA,;
PE,; (P<C0.01), TR, 5 (P<C0.05); TR (P<0.05), TR,s; PE.;(P<C0.01);
PI PE,; (P<<0.01), AL, ; AL, ; TR, (P<C0.05), PE,;
(P<C0.05);AL,; PI PE,; (P<{0.05). (P<<0.01);PA; PE,; (P<{0.05);
2.2 MOEE .
2.2.1 , MOEE 2.2.2 LPS , MOEE
4 s 6 , LPS s 5.0
s MOEE mg/mlL AL,; SI s
) MOEE
,1.0 mg/mL 0.1 mg/mL , . 3
AL,5.5.0 mg/mL 1.0 mg/mL FL; 0.1 FL,: PA, SI (P <<
mg/mL PA,; SI (P<C0.01); 0.01>;1.0 mg/mL AL,;.5.0 mg/mL PE.;
1.0 mg/mLPA,; TR, SI 1.0 mg/mL 0.1 mg/mL TR,; SI
(P<<C0.05);3 PE,; (P<<0.01)31.0 0.1 mg/mL PE,; SI
4  MOEE SI , (P<C0.05); MOEE
SI )
4 s ,
3 1.0 mg/mL MOEE (PI) (n=4,X=s)

Tab.3 Effect of 1.0 mg/mL MOEE on phagocytic index (PI) of macrophages in mice(n=4,X*s)

ALy FL; PA; PE,; TR, (n=38)
1.17%¢+0. 05 1. 32" 40. 05 1.31740.02 1. 10" +0.03 1. 25°%4+0. 05 1. 004 =+0. 04
(P<<0.01), (P<C0.05).

Note: A,B,C,D;: P<{0.01, a,b,c,d,e; P<{0.05 compared with control.

4 , MOEE (SI) (n=4,X*s)
Tab. 4 Effect of different MOEE on stimulation index (SI) of splenic lymphocytes in mice without mitogen(n=4,X=*s)

/(mg/mL) AL, FL,; PA,; PE,; TR,
5.0 1.0140. 014 1.144£0. 025" 1. 0840. 08 %P 1. 0340. 08" 1. 0540. 03
1.0 1. 20£0. 05" 1.2440.07% 1. 14 0. 0778 1. 03+0. 094 1.1140. 01
0.1 1.1340. 06" 1. 0740. 032 1.2240. 02" 1.08+0. 05™ 1. 08+0. 094
1.0040. 034 1. 00£0. 072 1.0040. 074 1. 00£0. 03 1.0040. 034
(P<<0.01), (P<<0.05).

Note: A,B,C. P<<0.01, a,b,c: P<C0.05 compared with control.

5 1.0 mg/mL MOEE (SI) (n=4,X=s5)
Tab.5 Effect of 1.0 mg/mL MOEE on stimulation index of splenic lymphocytes (SI) in mice(n=4,X=*s)

AL, FL,; PA,; PE,; TR, ; (n=24)

1. 2040, 05D 1.24=+0.07™ 1. 1440. 0754 1.0340.09*"  1.1140. 01" 1.00+0. 04"

LPS 1.23+0. 11%* 1.43+0. 03 1. 3540. 04" 1.1540. 07" 1.24240.03%*  1.00+0. 044

ConA 1. 0440, 0278 1.1540. 04 1. 08+0. 038 1. 0940. 065 1.12+0. 025 1.0040. 04
(P<<0.01), (P<<0.05).

Note;: A,B,C,D; P<{0.01, a,b,c,d,e; P<{0.05 compared with control.
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6 LPS , MOEE

(S1) (n=4,X=*s)

Tab. 6 Effect of different MOEE on stimulation index of splenic lymphocytes (SI) in mice with LPS(n=4,X=s)

/(mg/mL) AL, FL,; PA,; PE,; TR
5.0 0.98+0. 09" 1.3740. 10" 1. 3440. 10" 1.2340. 02" 1.1340. 1145
1.0 1.2340. 11" 1.4340.03™ 1. 3540. 04" 1.1540. 077" 1.2440.03™
0.1 1. 1140. 06 1.3940. 04" 1.4140.01™ 1.1540. 01 1.2240.08™
1. 0040. 05 1. 0040. 017 1. 0040. 017 1. 004 0. 05 1. 0040. 017
: (P<0.0D), (P<0.05).
Note: A,B,C: P<<0.01, a,b,c: P<C0.05 compared with control.
6 , LPS , 7 ,  ConA , 5.0
., AL, ;. FL; TR, 5 SI , mg/mL AL,; . MOEE
PA,; SI ,PE,; SI )

1.0 mg/mL MOEE 5,81 : ,1.0 mg/mL FL,; TR,; SI
FL;>PA;>TR,;>AL,; >PE,; > . ; (P<<0.01>;1.0 0.1 mg/mL AL,;,
FL.; PI PA; , 0.1 mg/mLPA,; 5.0 0.1 mg/mL TR,

3 MOEE(P<C0.01);PA,; PI AL, ; SI (P<C0.05);

TR, (P<<0.05), PE,; (P<C0.01); MOEE  SI ,
2.2.3 ConA » MOEE

7 ConA , MOEE (SI) (n=4,X=s)

Tab.7 Effect of different MOEE on stimulation index of splenic lymphocytes (SI) in mice with ConA(n=4,X=*s)

/(mg/mL) AL, FL, ; PA,; PE, ; TR
5.0 0. 9640. 042 1. 0940, 0778 0540. 084 1. 06+£0. 024 1. 08+£0. 0345
1.0 1.0440. 02" 1.1540. 04" 1. 08+0. 037 1. 0940. 06 1.1240. 02%
0.1 1. 0640. 05 1. 0740. 05 .10+0. 03" 1.1540. 15" 1. 0840. 012%™
1. 0020, 03 1.00240. 017 1. 0040. 017 1. 000. 06* 1. 000. 017
: (P<C0.01), (P<C0.05).
Note: A,B,C:; P<<0.01, a,b,c: P<C0.05 compared with control.
7 ,  ConA )
.AL;.PA,;, PE,; SI , C
FL,; TR,; SI S0l . . MOSS
1.0 mg/mL MOEE SI C 5,51 ’
.FL,. >TR,, >PE,, >PA,, >AL,, > » LOmg/mL 5 MOEE ,FLis
JFL,, SI AL, (P<0.01), ’ o
TR,s SI AL,; (P<<0.05), MOEE MOEE
SI
3 Let.22] , 5.0 mg/mL
AL, (LPS,ConA )
) 5 MOEE
i) , MOEE
MOEE
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L8231 LPS nA) )
ConA B. T . B. T . MOEE
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