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ABSTRACT

The present study was undertaken to investigate specific immune response of Rubus coreanus Miquel
(raspberry) in pig spleen lymphocytes and gene expression induced by the extracts of raspberry using gene
chip technology. The 70% ethyl alcohol extracts of raspberry were treated to pig spleen lymphocytes. The
extracts of raspberry stimulated the proliferation of splenocytes and increased the population of CD3 &
CD4 T-cells and B-cells in pig spleen lymphocytes. The extracts of raspberry improved immune response
by increasing the viability of splenocytes. In microarray study we found eight genes were significantly up-
regulated by the extracts of raspberry in pig splenocytes, including genes known to be involved in cell
structure and immune response, particularly microtubule-associated protein 4, cytoplasmic dynein heavy
chain, tumor necrosis factor alpha, lymphotoxin-beta receptor precursor. However, ten genes were down-
regulated by the extracts of raspberry treatment.
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Fig. 1. Demonstration of the nature of Ras-
pberry stimulation of spleen lymphoblasts.
C; control, R; Raspberry, ConA; Con-
canavalin A (p<0.05).
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Fig. 2. Representative dot plot profiles of pig

leukocytes labeled with anti-B-FITC
(B cell marker), anti-CD4a-RPE (CD4
T cell marker) and anti-CD8a-FITC
(CD8 T cell marker). Each percentage
indicates leukocyte subpopulation in
pig spleen lymphocyte after treatment
of 50 ug/ml Raspberry. C; control, R;
Raspberry.
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Fig. 3. Scattered plot of the normalization results by Lowess method (a) M-A plot, (b) Lowess
M-A plot.

Table 1. Changes in up-regulated gene expression by treatment of raspberry extract to pig
spleen lymphocytes

Gene Protein DB Function Ratio
Microtubule-associated protein 4 Stimulation of polymerization and stabiliza-
(MAP 4) tion of microtuble

Intracellular  motility, including retrograde
Cytoplasmic dynein heavy chain  BAA97048.1 axonal transport, protein sorting, organelle 4.32
movement, and spindle dynamics

P36225 16.11

Metallothionein isoform BAA19178 Detoxification of heavy metals 2.75
: Mediation of the adhesion of monocytes and

Vascular cell adhesion molecule NP_999056 lymphocytes 2.53
Production of the endogenous second

Tumour necrosis factor alpha CAA38693 messenger, sphingosine. Induction of cardiac 2.42
cell death

Transcription factor jun-B. P17275  Regulation of output signal 2.35

Myxovirus resistance protein 1 NP_999226 Antiviral - activity - against  influenza - virus 2.06
infection

Lymphotoxin-beta receptor . . )

precursor. P50284  Immunologic reactions by cell-cell contact 2.03

Kruppel-like factor AAF13295.1 Transcriptional activator that directs high-level 200

expression of the adult beta-globin promoter
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Table 2. Changes in down-regulated gene expression by treatment of raspberry extract to pig

spleen lymphocytes

Gene Protein DB Function Ratio
MCM10 homolog BAB18723  Cell division 0.48
Protegrin 2013229A  Antimicrobial peptide 0.48
. N . Neurod ti if -
Period circadian protein 1 035973 euro egt.anera Ve spongtform - ence 0.45
phalopathies
GTP-binding protein RhoD 000212 Muscle differentiation 0.45
. First glycosylation step in glycos-
Ceramide glucosyltransferase AAK29448.1 I.S gy SY I S P In glycos 0.44
phingolipid biosynthesis
Deamination of L-serine and L-
L-serine dehydratase P20132 threonine to vyield pyruvate or 2- 041
oxobutyrate
Acts with the CD4 protein to support
. HIV entry into cells and is also
C-X-C chemokine receptor type 4 P56498 . . 0.39
highly expressed in breast cancer
cells
Faciogenital dysplasia protein 2 AAC35430.1 Aarskog-Scott syndrome 0.38
: Regulation of cell development, activa-
Leukocyte surface antigen CD53 P19397 . gulatt V P W 0.30
tion, growth and motility
Osteopontin precursor AAA41762  Important factor in bone remodeling 0.03
AR AEEE e AlEe 5 W ol 25 AS W Eio] St AlES
H ¥l microtubule-associated protein 4, cytoplasmic 2l Al (vascular cell adhesion molecule) -F-4
dynein heavy chain F3=te] Wds T7HAA  AE S7HAA FAS 7IeS 7HE Aow A
MAEEAS S7HA71H (Chapind} Bulinski, 1993; L%E}(Peplnsky S, 1992). 24 o|st= A H
Vaisberg 5, 1996), FAH W&ol thal cytokine = AR o7le] Az AMElon o
=H] %3k tumor necrosis factor alpha(Old, &3} ZEH_ 7S S RAow AZFET (Table
1985)¢} influenza vlol#] 2~ 7+ Al dmlole]~  2). ¥R-F S | AHE FEFO] =21 protegrin
713 #HEE myxovirus resistance protein 1 9] WHE 7FAA]7]al (Khandeliad2}  Kaznessis
(Muller 5, 1992) S-AAFY] WS ZUAIA A F, 2007) glycosphlngolipids A A] glycosylation
AFAS F7M7N= 715S 7P Hloem dAl] Ha3k ceramide glucosyltransferase #-7
Aledn, ~E ﬂ/ﬂ;]-ﬁﬂ;ﬂ %25:, sokd = =}2] aLan_ FA )\]ﬁﬂ}(Paul = 1996).
o] 93] == metallothionein-isoform 7%  osteopontin precursor®] WS ZaA|F] o BM,
S SEAA AATE N A=l 2 SEst MIsEES AT o= f2ANS &

()
3 AFEA AFE A =T (Kumari
16:‘_!

1998) T3k UlF A7 154 cytokineol]

ol A¥E E 4 Jom (Kleinman &, 1995)
LS ZFA|E &F A|EA] hydroxyapatite
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