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This study was carried out to establish a quantitative analysis method of separating immuno-activating substance
(EN-SP) from Acanthopanax senticosus (A. senticosus) by competitive direct ELISA. Mouse antiserum (anti-EN-
SP) against EN-SP was generated by immunization (s.c.) of EN-SP purified from A. senticosus as an immunogen.
The titer of anti-EN-SP was about 1:400, and the optimal dilution of EN-SP-HRP conjugate was 1 : 1,000.
When the standard curve was constructed by ELISA, its sensitivity was about 0.2 ug/mL. The coefficient
variations of intra- and inter-assay were 6.13~8.81% and 6.73~8.60%, respectively. According to the standard
curve, the concentration of EN-SP in various senficosus extracts was found to be only 59.85 pg in 10 mg of
extract from the bark of A. senticosus. Similarly, the immunostimulating activity to produce TNF-a or IL-12
among the various extracts of Acanthopanax was shown to be correlated with the content of EN-SP. These results
demonstrated that competitive ELISA was a convenient, fast, reproducible, and accurate method for the
determination of EN-SP as an immunologically active standard substance in extract of A. senficosus.
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Fig. 1. Gel chromatography of GF-AS was carried out on a 2.5
X 90 cm Sephadex G-100 column with PBS as eluant.

In a typical experiment, 1 mg/mL of GF-AS dissolved in PBS was
applied to the column and eluted with a flow rate of 1 mL/min. To
determine the elution pattern, each fraction was measured the
protein concentration using protein assay kit (Bio-Rad, Lid) and
measured the reaction with anti-GF-AS (A), and assayed the
proliferating activity of normal splenocytes (B).
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Fig. 2. Determination of EN-SP-HRP conjugate concentration.
Serial diluted EN-SP-HRP conjugate was added to Ab coated
ELISA plate and measured the binding activity of the conjugate
according to the Material and Methods.
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Fig. 3. Titration curve of anti-EN-SP polyclonal antibody.
Serial diluted anti-EN-SP antibody coated plate was added to EN-
SP-HRP conjugate with or without 20 pug/mL of EN-SP. After
washing the plate with PBS-Tween, TMB substrate solution added
and measured the O.D. values.
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Fig. 4. Typical standard curve of EN-SP assayed by competitive
ELISA.
Ab coated ELISA plate was added EN-SP-HRP conjugate as a
tracer with serial diluted EN-SP as a standard. After incubation, the

plate was washed with PBS-Tween and added TMB substrate
solution. The O.D. value of each well was measured at 450 nm.
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Table 1. Intra- and inter-assay for the measurement of EN-SP by competitive ELISA

Expected value Observed value

Group (ng/mL) Mean = SD CV (%) Recovery (%) Bias (%)
5000 52161320 6.13 104.3 +4.3
Intra-assay" 1000 965+ 85 8.81 96.5 -35
200 19114 7.33 95.5 -4.5
5000 5302 456 8.60 106.0 +6.0
Inter-assay® 1000 1026 + 69 6.73 102.6 4+2.6
200 185+13 7.02 925 -1.5

VIntra-assay imprecision was determined by assaying 20 samples at three concentrations across the calibration range.
Ynter-assay imprecision was determined assaying the each concentration of EN-SP in 6 assays within 2 months.

Table 2. Determination of the EN-SP content in the extract of Acanthopanax senticosus or Acannthopanax sessiliflorus

Sample Conc. of sample (ug/mL) Conc. of EN-SP (ug/mL)
Acannthopanax senticosus bark 1000 59.85+2.93
bark 1000 1.56£0.15
Acannthopanax sessiliflorus fruits 1000 1.33£0.07
leave 1000 0.18£0.02

The 1000 ug/mL of the extract of Acanthopanax senticosus or Acanthopanax sessiliflorus was added to the well of anti-EN-SP Ab coated plate
with EN-SP-HRP conjugate. Finally measured O.D. value was apply to the EN-SP standard curve and calculated the concentrations.

Table 3. Production of IL-12, TNF-¢. and IL-1B from peritoneal macrophages stimulated with the extract of Acannthopanax

senticosus and Acanthopanax sessiliflorus

Concentration Cytokines (pg/mL)
Sample
(ng/mL) IL-12 TNF-o IL-1B
Control medium 18.4+10.5 3671158 1.1£24
oo LPS 5 265644363 7648.0+286.2 2399495

Acannthopanax senticosus bark 5 1663.1 1229 1716.0£56.6 73174
bark 50 39117 129492 1.1+:0.8

Acannthopanax sessiliflorus fruits 50 59+3.6 0.8%55 20£15
leave 50 44+31 19£30 16x1.1

Peritoneal macrophages were harvested from 3% thioglycollate-treated mice. The macrophages suspended in culture medium were plated into 24-
well culture plates and the non-adherent cells were removed after 2 h-incubation. The macrophages were co-incubated with the each concentration
of samples for 24 h. The concentration of each cytokine in the culture supernatant was determined by ELISA.
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