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Effect of Water Extract of Carthamus tinctorious L.
on In Vitro Activity of T and B Lymphocytes

. #
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Abstract — Based on the traditional application of Carthamus tinctorious L. (CF) as a component of Korean medicinal decoc-
tions, in the present study, we investigated in vitro an immunomodulatory activity of water extract of CF (WECF). Water extract
of CF significantly increased the in vitro proliferative responses of spleen cells (SPC). However, addition of WECF during anti-
CD3 activation resulted in a significant decrease in SPC proliferation. Flow cytometric analysis showed that WECF addition
changed T and B cell frequencies in anti-CD3-activated spleen cell populations. Using purified cells, it was revealed that WECF
is mitogenic to B cells but rather inhibitory to T cell proliferation. Upon anti-CD3 stimulatior}, high concentration (1 mg/ml)
of WECEF significantly inhibited T cell proliferation until day 2 of stimulation. At day 3, anti-CD3-activated cells exposed to
WECEF recovered their proliferation to the level comparable to control. Although B cell proliferation was also inhibited in pro-
liferation at day 1, it recovered sooner and then was rather augmented by WECF at day 3. These data indicate that WECF down-
regulates lymphocyte proliferation at early phase of activation but T cells are more vulnerable than B cells to WECF. However,
CD4+ and CD8+ T cells did not differ in WECF-mediated immunotoxicity. Data of propidium iodide (PI) staining showed that
WECEF accelerates activated T cell, but not B cell, apoptosis and WECF concurrently inhibited cytokine production of activated
T cells. Taken together, WECF exhibits B cell mitogenic activity and differential toxicity more pronounced to T cells, sug-
gesting a possible in vivo application of WECF for specific control of T cells without alteration of B cell activity.
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Fig. 1. Effect of WECF on spleen cell proliferation. Spleen
cells were exposed to WECF for 3 days in the absence (@) or
presence (O) of anti-CD3. Data represent the means * SE of 3

separate experiments.
* P<0.05; **, P<0.01 vs each control without WECE
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Fig. 2. Effect of WECF on distributional change of activated spleen cells. Fresh spleen cells (A) were stimulated with anti-CD3 in
the absence (B) or presence (C) of WECF (1,000 pug/ml) for 3 days. Harvested cells were stained with anti-Thyl.2 for T cells and
anti-CD19 for B cells. Representative data from 3 separated experiments with similar results were shown.
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Fig, 3. Induction of T and B cell proliferation by WECFE. T and
B cells were exposed to WECF for 3 days. Data represent the
means = SE of 3 separate experiments.

* P<0.05; ** P<0.01 vs each control without WECE
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Fig. 4. Effect of WECF on activated T and B cell proliferation.
T and B cells were exposed to WECF for 3 days while they
were stimulated with anti-CD3 or LPS, respectively. Data
represent the means + SE of 3 separate experiments.

* P<0.05; **, P<0.01 vs each control without WECE
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Fig. 5. Effect of WECF on distributional change of T cell subsets in activated spleen cells. Fresh spleen cells (A) were stimulated
with anti-CD3 in the absence (B) or presence (C) of WECF (1,000 pg/ml) for 3 days and then harvested cells were stained with
PE-anti-CD4 and FITC-anti-CD8. Representative data from 3 separated experiments with similar resulis were shown.
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Fig. 6. Effect of WECF on T and B cell apoptosis. Purified T
and B cells were stimulated with anti-CD3 or LPS,
respectively, for 2 days in the presence of WECFE, and then
harvested cells were stained with PL. Representative data from
3 separated experiments with similar results were shown.
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Fig. 7. Effect of WECF on cytokine production of T cells. Purified T cells were stimulated with anti-CD3 in the absence (A) or
presence (B) of WECF (1,000 pg/ml) for 3 days. Harvested cells were restimulated with PMA plus ionomycin for 6 hrs, and then
stained with PE-anti-IL-2 and FITC-anti-IFN-y. Representative data from 3 separated experiments with similar results were shown.
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