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The effect of sulfur amino acid intake on the proliferation response

of splenocytes in growing mice
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The effects of dietary proteins containing different levels of sulfur amino acid on the responsiveness of
splenocytes to concanavalin A (Con A) were examined. The Con A-induced DNA synthesis of spleno-
cytes in mice fed a purified egg protein (PEP) diet was significantly higher than those in mice fed a soy
protein isolate (SPI) or casein diet. Reduced glutathione (GSH) and 2-mercaptoethanol (2-ME) marked-
ly stimulated Con A-induced DNA synthesis in vitro, and the stimulatory effects of 2-ME were more
marked in SPI and casein diet groups compared to the PEP diet group. In contrast, L-buthionine- (S,R)
~sulfoximine (BSO) markedly inhibited Con A-induced DNA synthesis in splenocytes. The degree of in-
hibition was greater in the order SPI, casein and PEP diet groups. These results suggest that the sulfur
amino acids concentration in the dietary protein may play a key role in the regulation of lymphocyte re-

sponsiveness to Con A in growing mice.
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Table 1. Compositions of experimental diets

Ingredients 10% 10% 10%

SPI Casein PEP

g/kg diet

Protein source 122 116 104
Sucrose 200 200 200
Cornstarch 533 539 551
Corn oil 50 50 30
AIN-76 mineral mix 35 35 35
AIN-76 vitamin mix 10 10 10
Cellulose 50 50 50

L-methionine-supplemented SPI and casein diets were sup-
plemented with 3.5 and 2.4 g/kg of L-methionine, respec-
tively.

Table 2. Effects of dietary treatment on body weight gain and spleen
weight index

Dietary group Body weight (g) Spleen Weight
Initial Final Index (mg/g)"
SPI 13.1+0.5 17.140.4 4.13+0.16"°
Met-suppl SPI 13.14+0.5 16.7+0.9 4.03+0.54
Casein 13.44+0.8 17.8%£1.1 4,11£0.39°
Met-suppl casein 13.2+0.3 17.14+0.5 4.99+0.16*
PEP 13.44+0.4 18.4+0.2 4.83+0.22"

Mice were fed 10% PEP diet for 3 days, and then fed experimental diets for
14 days ad libitum. "’ Spleen weight (mg) /body weight (g) ratio. Values are
means * SD. Means with different superscript letters represent significant
differences (p < 0.05) by Tukey’s multiple comparison test. *, p <0.05
compared with corresponding control by Student’s t-test.

— 144 —


saito
長方形


(MEXRERMAR F145% 1997]

2.4g/kg FFHD L-Met %I L 720 HRBEANNL 0 53-8 & MINLBESE OO PR 3 RIHROD 8 0 4T - 7270 HEEHLE
X, /= vIFnar¥a— g fET 7075 A Instat TIT o 720

BREEE

B, ST 3 BOMEOBLAY G, Wl T I OBMRUSEI KT RS ¥ 8 HOMEO
%@%ﬁﬁLtoﬁﬁ&yﬂﬁgtLi;sm,ﬁ%4y£;wmw%w%®ﬁ§fmwto$ﬂ&w
YA U EIE, SBRFOEHT I BEAEDPEP LR UI% 5 X S 12 L-Met 2R L 72 FIREE D =%
EL77o 2HEBOMENBE TROAEICE, SFHTER R o7, L2L, KESL) OMEER (ng
MR E /g KTE) 13, PEP EIZHATSPL &7 ¥4 v RREFIES 572 (Table2), 7Y 4 ¥ AT,
L-Met O CHEY- ) OMBERIZAEIC LR L22%, SPLATRELL P07,

KAz, WRANNG % 481ER Con A THEEL, [H] 57 3I VY OMY AHb s, MASEMEERE L7
PEP £ Cld, SPI LW ¥4 VEICHNTHEIBVT I VY OW Y ALPEE SN (Table3), ¥
£ T, L-Met ORET, bTFDOIZH Y AAIE ER L72A, HETIERD 5720 SPLATE, £<
ZAL LB 572,

X512, in vitro CO GSH (5 X107°M) & 2-ME (5 X107°M) DO@IAIE % HaEH L7z (Table 3),
B2~ GSH & 5\ 1d 2-ME OFEMT, PH] F3 Y v OWMYAAITE L EF L72AS, 2-ME TF
ORFIEE D KE Dol GSHERINT B E, #E¥A & PEPREEICHEE R { & o /hs, SPLEIXK
RELTHBIEDP 57 2-ME 2RI 5 &, 3HEBEOARMY Vs MIZEE%E B >7, 2-ME %
WIML72HED, FIVrOMYARD FAFLERDTHAL L, BROI ERHH PEP 12~ T SPI
EAXA Y TIREBICKED 572 (Tabled),

KIZ, NI FF SR OBERNTHDL TF A=Y AN T +F2 3 v (BSO) ORFEEHRET L7,
107*M @ BSO # B8y 5 &, WTFhofaEcdF L (HELL, L L, BHERE, SPI
THRbBKEL, H¥A v, PEPEDIEICS: 5770 SPIATIE, L-Met DHfiE THERIIAEIZET L,
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Table 3. Effects of dietary treatment on the proliferation of splenocytes

Dietary group No addition 5X1073M GSH 5 X107 °M 2-ME
dpm X107°

SPI 10.13£0.73* 78.68+28.41° 216.52+41.91

Met-suppl SPI 10.26+0.99 94.18+10.00 229.86 £40.39

Casein 10.80+1.97"  107.13+27.76*" 241.54+39.46

Met-suppl casein 14.98+1.13 125.80+13.52 244.66+49.27

PEP 20.48+3.57"  153.64+31.84" 256.68+29.80

Means with different superscript letters represent significant differences (p <0.05)

by Tukey's multiple comparison test.
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Table 4. Augmentation of Con A-induced proliferation of
splenocytes by GSH and 2-ME

Dietary group 5X107°M GSH 5 X107°M 2-ME
% change

SPI 632t 94 213143277

Met-suppl SPI 772+ 53 22341254

Casein 864+234 228414617

Met-suppl Casein 793+165 16394353

PEP 582+ 93 1286+290°

Results are calculated as the percent increases above with
medium alone. Means with different superscript letters represent
significant differences (p < 0.05) by Tukey's multiple compari-
son test.

Table 5. Inhibition of Con A-induced proliferation of
splenocytes by BSO

Dietary group 2 X107°M 107'M

’ Inhibition (%)
SPI 39.04+18.9 93.4+1.18"
Met-suppl SPI 35.3+ 7.0 86.7+2.45™
Casein 0 85.0+2.80"
Met-suppl Casein 0 80.0+£2.82
PEP 5.5+ 1.9  73.6+1.41°

Means with different superscript letters represent signifi-
cant differences (P <0.05) by Tukey's multiple comparison
test. *, P <0.05 compared with corresponding control by
Student’s t-test.
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