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ABSTRACT

Background: The fruit of Rubus coreanus (RC), a perennial herb, has been cultivated
for a long time as a popular vegetable. The anti-allergy mechanism of RC is unknown.
The purpose of this study is to investigate the inhiﬁory effect of RC on compound
48/80- or anti-DNP IgE-induced mast cell activation. Methods: For this, influences
of RC on the compound 48/80-induced degranulation, histamine release, calcium influx
and the change of the intracellular cAMP E:yclic adenosine-3',5' monophosphate) levels
of rat peritoneal mast cells (RPMC) and on the anti-DNP IgE-induced histamine release
of RPMC were observed. Results: The pretreatment of RC inhibited compound 48/
80-induced degranulation, histamine release and intracelluar calcium uptake of RPMC.
The anti-DNP IgE-induced histamine release of RPMC was significantly inhibited by
pretreatment of RC. The RC increased the level of intracellular cAMP of RPMC, and
the pretreatment of RC inhibited compound 48/80-induced decrement of intracellular
cAMP of RPMC. Conclusion: These results suggest that RC contains some substances
with an activity to inhibit the compound 48/80- or anti-DNP IgE-induced mast cell
activitation. The inhibitory effects of RC are likely due to the stabilization of mast cells
by blocking the calcium uptake and enhancing the level of intracellular cAMP. (Immune
Network 2004;4(2):100-107)
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Figure 1. Light microphotographs using inverted microscopy of rat peritoneal mast cells (arrows, RPMC) in HEPES-Tyrode buffer
(A), after stimulation with 5pg/ml compound 48/80 (B) and 1 mg/ml Rubus coreanus water extract (RCWE) (C), after being pretreated
with 1 mg/ml RCWE prior to the stimulation with 5ug/ml compound 48/80 (D). Normal RPMC is generally characterized by round
shape with fine granules and regular surface. Degranulated mast cells become swollen and have many vacuoles, an irregular surface
and extruded granules. Deformed RPMC became polymorphic and had stubby or broad cytoplasmic mass. However RCWE significantly
inhibited compound 48/80-induced mast cell degranulation. Bar=10um.
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(Table I).
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Table 1. Inhibitory effects of Rubus coreanus water extract on
compound 48/80-induced mast cell degranulation

Treatment Type of mast cells (%)

Inhibition of
degranulation
Degranulated (%)

RCWE C48/80

(mg/ml) O5pg/ml)  Normal

95.5+42.0 4.5+1.7

+ 49+1.8 95.1+13

0.01 - 95.242.1 4.8423
0.01 + 179432 82.1+£29 15

0.1 - 948+2.7 52412
0.1 + 915425 85433 96

1 - 939430 6.1+1.6
1 + 920422 8.0+1.9 98

Rubus coreanus water extract (RCWE) dose-dependently inhibited
the compound 48/80 (C48/80)-induced mast cell degranulation.
Rat peritoneal mast cells (1x10° cells/ml in HEPES-Tyrode
buffer, 200ul) were preincubated with RCWE (25p) or
HEPES-Tyrode buffer (251) at 37°C for 10 minutes prior to
the incubation with C48/80 (5ug/ml, 251) or HEPES-Tyrode
buffer (25pl). Data are presented as the mean+SEM (n=4).
Inhibition of degranulation (%) =[1-(degranulation of (RCWE
+C48/80)-degranulation of RCWE)/(degranulation of C48/80
-degranulation of HEPES-Tyrode buffer)]x 100.
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Figure 2. Inhibitory effects of Rubus coreanus water extract
(RCWE) on compound 48/80 (C48/80)- or anti-DNP IgE-medi-
ated histamine release (HR) from rat peritoneal mast cells
(RPMC). RPMC were preincubated with the drug at 37°C for 10
minutes prior to the incubation with C48/80 or to the challenge
with antigen. RCWE dose-dependently inhibited the C48/80- or
anti-DNP IgE-mediated histamine release. Percent inhibition of
HR was calculated by the following formula: [1-(HR of (RCWE
+C48/80 or anti-DNP IgE)-HR of RCWE)/(HR of C48/80
or anti-DNP IgE-HR of HEPES-Tyrode)]x100. *P<0.01;
significantly different from the saline value.
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Table II. Inhibitory effects of Rubus coreanus water extract on
the compound 48/80-induced *Ca uptake into rat peritoneal
mast cells

RCWE  C48/80 . o
(mg/ml)  (0.5p2/ml) Calcium (nM) Inhibition (%)
- - 29.5+£25
- + 58.3+5.2
0.1 - 28.5+1.3 -
0.1 + 43.8+1.4* 49
1 - 29.0+£1.2 -
1 + 33.6+1.5* 83

Rubus coreanus water extract (RCWE) dose-dependently inhibited
the compound 48/80 (C48/80)-induced calcium uptake. The pu-
rified rat peritoneal mast cells (1x10° cells/ml in HEPES-Tyrode
buffer, 200ul) were preincubated with RCWE (25pl) or
HEPES-Tyrode buffer (25) at 37°C for 10 minutes prior to
the incubation with C48/80 (5ug/ml, 251) or HEPES-Tyrode
buffer (25pl). Data are presented as the mean+SEM (n=4).
Inhibition (%) of calcium uptake was calculated by the following
formula: [1-(calcium uptake of (RCWE +C48/80)-calcium
uptake of RCWE)/(calcium uptake of C48/80-calcium uptake
of HEPES-Tyrode buffer)]x 100. *P<0.01; significantly different
from HEPES-Tyrode buffer plus C48/80 value.
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ke 7+7} 43.8+1.4, 33.6£1.5 nMo| it oju] B R 7<)
compound 48/80°] 2|3t HITHA| E 2] ZgH9 A
&L 49, 83% % compound 48/8091] 23} B THA E ) & 9]
Aol BEA AXgd g3 5= oEF o= o
A| =] A TH(Table I0).

H T 2] 8] cAMP SR 23, BE49 57 HRHA]
EZHE Y S| 2EH frE] AL cAMP FFol| #
Adte 7170 st doJudeAE Gotr 7] $3 4
2= dod 2o Y 57 HIRRAIEY AE
CAMP 32 2.5+1.4 pmol (100%)°]Ath. E-22} 244
7b BIREAZ 9] cAMP ol oW gt FEFS F=A
£ Yolr 7] gkl HAAg AP BERAHHTEFE:
0.1, 1 mgmhE g 2% AE W cAMP FFE2
6.8£0.4 pmol (272%), 20.1+0.8 pmol (804%)Z A4 +=
o Rt FZ JEHoT HAZ F7IHEHUTH
Compound 48/80 &9 2] AU cAMP 4=l t] 3+ 218
S Gotr 7] fJste] B vivtA £ F-fFA ol compound
48/80 (HFE%=: 0.5ug/m)S Agfgh -9 HITHA|Z
CAMP 32 1.0£0.9 pmol (40%)E A} £ Hut
o]&t2 7+ 1tk Compound 48/800 )3} Bl ghA 1)
cAMP 9] 7haol BiEAbe] s golhy] s,
A7 5e] BRAE M3 2]8al compound 48/80 £
< 7k A9 ¥R Z Y] cAMP 422 6.0%0.7 pmol
(240%), 17.9+1.8 pmol (716%)= compound 48/80 -& 4 o]
o3k HIRHA X U] cAMP 39 A4S dA 3] JA S}
% TH(Table IID).

Table III. Inhibitory effect of Rubus coreanus water extract on
compound 48/80-induced reduction of cyclic adenosine-3’, 5’
monophosphate (cAMP) level of rat peritoneal mast cells

éncg\;(/rfl) (OEZ::// riol) cAMP (pmol) % Control
) - 25+1.4 100
. + 1.0£09 40
0.1 - 6.8+0.4 272
0.1 + 6.0+£0.7% 240
1 - 20.140.8 804
1 + 17.9+1.8* 716

Rubus coreanus water extract (RCWE) dose-dependently inhibited
the compound 48/80 (C48/80)-induced reduction of cAMP. The
purified rat peritoneal mast cells (1x10° cells/ml in HEPES-
Tyrode buffer, 200ul) were preincubated with RCWE (25p) or
HEPES-Tyrode buffer (25pl) at 37°C for 10 minutes prior to
the incubation with C48/80 (5pg/ml, 25ul) or HEPES-Tyrode
buffer (25pl). Data are presented as the mean+SEM (n=3).
* P<0.01; significantly different from the HEPES-Tyrode buffer
plus C48/80 value.
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