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ABSTRACT : Immune activities of Opuntia ficus indica L. Miller were investigated through aqueous extracts associated
with ultrasonification process at 60 C, and showed the highest promotion of human B and T cell growth, up to 52% and
41%, respectively, compared to the control. The secretion of TNF- and IL-60 was also enhanced by the addition (0.5 ng/mf)
of the extracts, up to 48%. NK cell activation was significantly improved up to 1.3 times higher than the case of adding other
extracts. It was also found that extracts from O. ficus indica could yield higher nitric oxide production from macrophage
than Lipopolysaccaharides (LPS). It can be concluded that, in general, the extracts treated with ultrasonification has higher
immune acitivities than others, possibly by higher yielding immuno-modulatory than conventional extraction process. The
optimum condition for the extraction of O. ficus-indica is water extraction associated with ultrasonification.
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Fig. 1. The growth of human (A) B cell "Raji" and (B) T cell "Jurkat"
in adding the extracts under several extract conditions
and fermented extracts from O. ficus-indica L. Miller.
Significant differences were compared with control at
p < 0.05 by student t-test.
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Table 1. Comparlson of IL-6, TNF-a secretion through cell growth in adding the extracts from O. ficus-indica L. Miller under several extract

conditions”
o Specific secretion from Specific secretion from
Sample Cultl\zathg tme B cell (107 pg/cell) T cell (107* pg/cell)
IL-6 TNF-a IL6 TNF-a
1 0.61+0.05 0.71+0.08 0.74=0.07 0.25+0.06
2 0.76+0.08 0.65+0.05 1.3%0.15 0.52+0.07
Control 3 1.05%0.06 0.99+0.11 1.61+0.08 1.2+0.05
(no addition) 4 1.36+0.08 1.41+0.10 1.82+0.13 1.14%0.10
5 1.26+0.10 1.4320.09 1.85+0.21 1.75+0.08
6 1.24+0.09 1.38+0.08 1.7£0.13 1.73+0.12
] 0.74%0.06 T07=0.08 7.08<0.05 715%0.10
2 1.17+0.09 1.23+0.07 1.2+0.13 1.43+0.08
. 3 1.16%0.12 1.22+0.16 1.8+0.15 2.53+0.16
60T FOH extracts 4 1.48+0.09 1.57+0.13 2.26+0.11 3.01+0.13
5 2.67+0.10 3.44+0.08 3.48+0.24 4.61+0.21
6 2.54+0.11 3.40+0.09 3.44+0.15 4.56+0.18
] 0.8250.08 0.940.12 1.04+0.06 0.78+0.05
2 1.00+0.06 0.93+0.05 1.57+0.15 1.38+0.09
. 3 1.29+0.13 1.63=0.15 1.86=0.09 1.98+0.12
60C Water extracts 4 1.50+0.09 1.85+0.12 2.09+0.07 2.62+0.10
5 1.89+0.08 1.99+0.11 2.28+0.15 2.76+0.09
6 1.90+0.10 2.00+0.12 2.3320.11 2.66+0.15
7 0.8440.08 0.7750.08 7.09%0.10 0.78%0.09
2 0.90+0.12 0.87+0.09 1.67+0.16 1.38+0.11
. 3 1.56+0.09 1.4420.05 2.38+0.12 1.98+0.13
100C Water extracts 4 1.70+0.11 2.07+0.13 2.47+0.08 2.62+0.23
5 1.68+0.10 2.03+0.08 2.64+0.11 2.76+0.12
6 1.58=0.15 2.00+0.06 2.53+0.15 2.59+0.08
7 0.78%0.09 0.95%0.11 70450.12 0.9750.06
2 0.93+0.07 1.10+0.06 1.57+0.07 1.51=0.12
. . 3 1.18+0.08 1.37+0.09 1.86=0.16 2.11+0.09
60T BOH extracts 4 1.36+0.08 1.77+0.20 2.09+0.11 2.38+0.08
5 1.75+0.14 1.82+0.15 2.29%0.22 2.53+0.12
6 1.70+0.11 1.67=0.11 2.27+0.20 2.5+0.18
7 0.69+0.05 0.6950.06 107+0.11 0.850.07
2 1.11+0.08 1.03+0.10 1.82+0.08 1.36=0.09
. \ 3 1.69+0.09 1.93+0.09 2.77+0.12 2.2+0.12
60T Water extracts 4 2.31+0.11 2.40+0.11 3.22+0.13 2.62+0.11
5 2.64+0.09 2.90+0.16 3.42+0.12 3.76+0.10
6 2.61+0.08 2.78+0.14 3.14+0.19 3.67+0.13
7 0.79+0.09 0.88=0.05 7.0250.09 0.85%0.10
2 0.97+0.10 0.810.09 1.67+0.04 0.74+0.08
. 3 1.77+0.11 1.21+0.12 2.3820.12 1.55+0.13
100T Water extracts * 4 1.85+0.12 1.700.09 2.47+0.13 1.48+0.12
5 1.55+0.08 1.72+0.11 2.64+0.15 2.83+0.18
6 1.56+0.09 1.59%0.08 2.52+0.10 2.72+0.11

'I' with ultrasonification (60 kifz)
" Data values are expressed as mean=SD of triplicate determinations. The data showed significant difference in the same row at the level of
p < 0.05 by student t-test.
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Fig. 2. Nitric oxide production from |774.1 cell lines in addin
the extracts under several extract conditions and fermente
extracts from O. ficus-indica L. Miller (0.5 mg/mé).
Significant differences were compared with control at
p < 0.05 by student t-test.
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uﬁrasoniﬁcation process condition from O. ficus-indica L.
Miller. Significant differences were compared with control
at p < 0.05 by student t-test.
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Table 2. Comparison of growth effect through measure visible cell density on the NK cells by added the secretions of T cell in adding the
extracts were attended by several conditions from O. ficus-indica L. Miller”

Cultivation time (day) 1 2 3 4 5 6
Extraction condition of sample Visible cell density (x 10* cell/mé)
Control 8.1+x0.3 8.9+0.2 10.6x0.2 11.8+0.2 13.6x0.4 14.7x0.3
60T EtOH 9.0+0.2 11.0=0.4 12.6x0.1 13.8+0.3 15.4x0.2 16.0x0.5
60T water 10.6+0.3 12.4+0.3 13.9+0.2 15.5+0.6 17.1x0.6 17.0+0.4
100T water 10.1x0.4 11.3x0.5 12.8=0.3 14.3+0.3 16.5+0.2 16.7x0.5
60C EBtOH 1 10.9x£0.3 12.9+0.5 14.2+0.5 15.4+0.4 16.6+0.4 17.5=0.7
60T water 12.0=0.1 14.3+0.6 15.3+0.3 17.5=0.3 19.0+0.5 19.3%£0.5
100C water * 11.4+0.5 12.9+£0.3 14.2x0.2 16.3%0.3 18.5=0.3 18.8+x0.4

t : with ultrasonification (60 kifz)
" Data values are expressed as mean=SD of triplicate determinations. The data showed significant difference in the same row at the level of
p < 0.05 by student t-test.

Fig. 4. Comparison of NK cell growth in adding the supernatant of human T cells after addition of the extracts (A : Control, B : 60T
EtOH, C : 60C water, D : 100 water, E : 100C water with Ultrasonification, F : 60C water with ultrasonification).
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