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Abstract

This study was to investigate the effect of deep frying soybean oil on the gene expression of
hepatic immunoglobulin receptor (plgR), cytokine gene expression in Peyer’s patches (PP) and
mesenteric lymph nodes (MLN) in mice. Five-week-old female C57BL/6J mice were fed C (7%
fresh oil), CO (7% deep frying ail), HC (15% fresh oil) and HO (15% deep frying ail) diet for 6
weeks. The feed intake was decreased in mice fed with the deep frying oil regardless of the oil
level. Thefinal body weight was decreased in HO group mice compared to the HC group mice.
The high serum IgA level in concomitant with low fecal IgA concentration was also found in HO
group mice. The hepatic plgR, which is responsible for transport of blood dimeric IgA into the
gut lumen, was inhibited by the deep frying oil. The hepatic plgR mMRNA was significantly
reduced 40% and 58% in O and HO group mice, respectively. The deep frying oil exerted no
effect on the basal level of IL-2, IL-4, IL-6 and TNF-a mRNA in PP. However, the IL-6 mMRNA
was significantly increased in MLN of HO group mice. These results suggested that the high
serum IgA and low fecal IgA concentration may contribute by the low gene expression of hepatic
plgR in HO group mice.

Keywords: deep frying oil, gut immune system, cytokines, Peyer‘s patches, mesenteric lymph
nodes, IgA, mice, polymeric immunoglobulin receptor
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(1) Total RNA extraction = Real-time PCR

3 L BR S s R ot ¢ e 2. 5% RNA 41 RNAspin Mini RNA isolation kit
(GE Hedlthcare) 1245 W i¢ 75 2 = 2 #@B’» o 44 P~ RNA 2 & F 1158 RNA 4 # % - cDNA 2
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Power SYBR Green PCR Master Mix (Applied Biosystems) #_& "+ pIgR~ & % X 51{r % #5g
# T e mRNA 2 % 3 - 12 36B4 (acidic ribosomal phosphoprotein PO) = house keeping
gene it 5 internal control - = # 5 & * 2 primer sequences.

Table 2. Sequences of the polymerase chain reaction primers

Gene Sequence

plgR F: 5’-GGACGACACTGGGAGCTAC-3’
R:5’-GTCACTCGGCAACTCAGGAAC-3’

36B4 F:5-ATGCCCAGGGAAGACAGG-3
R:5-TCTGCTGCATCTGCTTGGAG-3’

IL-2 F: 5-TGAGCAGGATGGAGAATTACAGG-3’
R:5-GTCCAAGTTCATCTTCTAGGCAC-3’

IL-4 F: 5’-GGTCTCAACCCCCAGCTAGT-3’
R:5-GCCGATGATCTCTCTCAAGTGAT-3

IL-6 F: 5>-TAGTCCTTCCTACCCCAATTTCC-3’
R:5-TTGGTCCTTAGCCACTCCTTC-3

TNE-a F: 5’-CCCTCACACTCAGATCATCTTCT-3’

R:5-GCTACGACGTGGGCTACAG-3’

F, forward; R, reverse; plgR, polymeric immunoglobulin receptor ; 36B4,
acidic ribosomal phosphoprotein PO
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A~ B E
Table 1. Growth indices for mice fed AIN-93G diet containing fresh or deep frying soybean ail
for 6 weeks'

Treatment Weight (o/mouse) Feed intake
groups’ n Initial® Final (o/mouse for 6 weeks)
C 15 15.8+1.3 20.3+1.3% 133.4+7.8°
o} 15 15.6+0.9 19.6+2.4% 122.9+9.3°
HC 14 15.8+1.1 20.8+1.0° 123.6+5.3°
HO 15 15.6+0.9 19.4+1.7° 111.448.2°

"Mean+SD. Within a column, values not sharing a superscript letter are significant differences
SP<0 05) according to Duncan’s Multiple Range test.
C: 7% fresh soybean oil; HC: 15% fresh soybean oil; O: 7% deep frying soybean oil; HO: 15%
deep frying soybean oil.
3Values are not significant differences (P<0.05) according to Wilcoxon 2-sample test.

Table 2. Fecal and serum IgA concentrations and plgR/36B4 ratio for mice fed AIN-93G diet
containing fresh or deep frying soybean oil for 6 weeks'

Treatment fecal pellets IgA (1 a/q) Serum IgA

groups’ n 4wk® 6 wk (1.g/ml) plgR/36B4*
C 15  448.9+98.2°  401.5+81.2° 135.2+27.5% 1.00+0.12°
O 15  3451+71.7°  394.1+166.8° 145.1+41.8% 0.60+0.12°
HC 14  479.9+80.9°  440.4+171.6 121.5+20.8° 1.09+0.12°
HO 15  268.2+106.2° 291.1+108.2° 173.2+84.4° 0.42+0.07¢

"Mean+SD. Within a column, values not sharing a superscript letter are significant differences
SP<0.05) according to Duncan’s Multiple Range test.

C: 7% fresh soybean oil; HC: 15% fresh soybean oil; O: 7% deep frying soybean oil; HO: 15%
deep frying soybean oil.

Val ues are significant differences (P<0.05) according to Wilcoxon 2-sample test.

*Results expressed in relative abundance MRNA ratio between pIgR (polymeric immunoglobulin
receptor) and 36B4 (acidic ribosomal phosphoprotein PO)

Table 3. Cytokines MRNA of Peyer’s patches and mesenteric lymph nodes cellsin mice fed
AIN-93G diet containing fresh or deep frying soybean oil for 6 weeks*

groups’ C o) HC HO
Peyer’s patches”
IL-2 1.05+0.35 1.05+0.35 1.09+0.55 1.37+0.77
IL-4 1.13+0.57 1.54+1.07 1.23+0.62 2.69+2.66
IL-6 1.25+0.71 1.73+1.29 1.61+1.12 4.43+5.00
TNF- o 1.04+0.30 1.03+0.24 1.06+0.50 1.13+0.51
M @enterlc lymph nodes*
IL-2° 1.03+0.26 1.04+0.32 0.95+0.40 1.10+0.53
IL-4 1.63+1.19 1.77+1.43 1.61+1.12 2.96+2.63
IL-6 1.63+1.08° 1.69+1.38° 1.47+0.74° 3.08+2.762
TNF- o 1.01+0.20 1.04+0.32 1.09+0.57 1.04+0.29

*Mean+SD. n=15 per group except n=14 for group HC. Results expressed in relative abundance
MRNA ratio between plgR (polymeric immunoglobulin receptor) and 36B4 (acidic ribosomal
phosphoprotei n PO).

C: 7% fresh soybean oil; HC: 15% fresh soybean oil; O: 7% deep frying soybean oil; HO: 15%
deep frying soybean oil.

3 within each cytokine, values are not significant differences(P<0.05) according to Wilcoxon
2 -sampl e test.

“ Within each cytokine, values not sharing a superscript letter are significant differences (P<0.05)
according to Duncan’s Multiple Range test.



