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The Effect of Dietary Protein on Mitogen Response of Splenocytes in C57BL/6 Mice
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We first studied the effect of dietary protein concentration on immune responsiveness of C57BL/6 mic_e
by measuring the proliferation response of splenocytes to mitogens. We used egg protein (PEP) as a pro-
tein source in diet, since PEP contains essential amino acids in good balance. The response of splenocytes
to LPS, which is a B-cell specific mitogen, in mice fed on 2% protein diet was significantly lower than
those in mice fed on each of 5% or 10% protein diet. While, the response of splenocytes to Con A, which
is a T-cell specific mitogen, was unaffected by dietary protein restriction.

Next, we studied the effect of dietary protein type on immune responsiveness in relation to its sulfur amino

“acid concentration. The response of splenocytes to Con A in mice fed on 10% lactalbumin diet was significant-
ly lower than those of mice fed on each of 10% soy protein (SPI), gluten, casein or PEP diet. The response to
Con A of splenocytes in SPI and gluten diet groups were also slightly lower than those of casein and PEP
diet groups. However, the response of splenocytes to LPS was unchanged by dietary protein type. In addition,
the response of splenpcytes to Con A in SPI diet gruop was significantly increased by the supplement with
L-methionine in the diet, which is a first limiting amino acid of SPI and casein. The response of splenocytes
to Con A in casein diet group was also marginally increased, while, that of gluten diet group did not changed
by L-methionine supplement. These results suggest that the immune response in T-cell may be in part
controlled by the availability of sulfur amino acid from diet. However, the reason why the splenocytes in

lactalbumin diet group shows low resposibility to Con A is uncertain.
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Table 1. Amino acid composition in experimental diets

Amino acid 10% SPI 10% Gluten  10% Casein 10% PEP NRC"

ILe 5.7 4.1 5.6 5.5 4
Leu 8.6 7.5 9.7 8.8 7
Lys 6.7 *1.9 8.3 7.2 4
SAA *2.8 4 *3.6 5.9 5
AAA 9.8 9.1 11 9.3 7.6
Thr 3.9 2.8 4.3 4.6 4
Try 1.5 1.1 1.3 1.5 1
Val 5.3 4.5 7 6.8 5
His 2.9 2.4 3.1 2.5 2
Arg 8.4 3.8 3.8 6.4 3

1) Estimated nutrient requirements of mice”. *First limiting amino acid.
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Table 2. The effect of dietary protein concentration on mitogen

response of splenocytes

Dietary treatment Mitogen
LPS (10 ¢g/ml) Con A (5pg/ml)
[®*H] thymidine uptake (dpm)
2% PEP 359681+ 10443a 153205+12686
5% PEP 84985+ 5525b 114898+ 7996
10% PEP 97009+ 15801b 134456+ 8081

1) Mice were fed on experimental diets for 16 days ad libitum.
2) Mean values with different superscript letters are significant-
ly different (P<0.01) by Tukey multiple comparisons test.
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Table 3. The effect of dietary protein type on body weignt, spleen weight, and
yield and FACS analysis of splenocytes

Diets Fial BW Spleen weight/BW Splenocytes ~ CD4+/CD8+
(@ (%) (X107%/g BW)
10% SPI 15.2%£0.7 0.569+0.036 9.74 1.18
10% Gluten 14.8+1.3 0.508+0.108 1014 1.03
10% Casein 16.5%+0.6 0.695+0.064 11.88 1.29
10% PEP 17.0+1.1 0.656+0.110 13.29 1.31
10% Lact 18.2+0.2 0.650+0.074 14.01 1.29

1) Mice were fed on experimental diets for 21 days ad libitum.

Table 4. The effect of dietary protein type on mitogen response of

splenocytes

Dietary treatment Mitogen
LPS (10xg/ml) Con A (5ug/ml)
[*H] thymidine uptake (dpm)
10% SPI 28580+ 1826a 39890 £ 5800
10% Gluten 30692+ 3440a 4168042860
10% Casein 368621+ 3521a 434303180
10% PEP 39666+1973a 4133042890
10% Lact 16478+4463a 327004520

1) Mean values with different superscript letters are significantly
different (P<<0.01) by Tukey multiple comparisons test.
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Table 5. The effect of L-methionine supplemented diet on Con A response of

splenocytes

Supplementation 10% SPI 10% gluten 10% Casein
3H] Ehymidine uptake (dpm)

None 28918 +2408 70183 +3520 35826+6190

L-methionine 540296517 66165 +9396 46751 £5395

1) Mice were fed on experimental diets for 16 days ad libitum.
2) L-methionine was supplemented in the diet as 0.5% of final sulfur amino acid

concentration.
3) Cells were stimulated with 5xg/m! of Con A. *P<0.05 by Student's test.

Bounou 23 13, 20% ¥ A Y EIZVATFA Y EREMT AL, HUEELMEETRT ) 8RO
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