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Immuno-stimulatory Activities of a High Molecular Weight Fraction from
Cynanchum wilfordii Radix Obtained by Ultrafiltration
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Abstract The purpose of this study was to investigate the immuno-stimulatory activity of the high-molecular-weight
fraction (HMWF) of Cynanchum wilfordii (CW) extracts obtained by ultrafiltration in murine macrophage RAW 264.7
cells and to assess its immuno-stimulatory effect in mice. Ultrafiltration was performed with polyethersulfone membranes
(30 kDa cutoff) in a cross-flow filtration system to obtain the HMWF of CW. The results showed that the HMWF
increased the production of various cytokines such as tumor necrosis factor-a, interleukin-6, and nitric oxide in dose-
dependent manners. In addition, HMWF treatment increased the relative spleen weight as well as splenocyte proliferation
induced by concanavalin A or bacterial lipopolysaccharide in mice. Natural killer (NK) cell activity in the HMWF-treated
group was significantly increased compared to that in the control group. These results suggest that the HMWF of CW can
support the immune system through secretion of macrophage cytokines, thereby enhancing NK cell activity and murine

splenocyte proliferation.
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Fig. 1. Effect of various extracts of Cynanchum wilfordii on
viability of RAW 264.7 cells. Values with the different letters are
significantly different (p<0.05). CWX, hot water extract; CWUF
>30, a high molecular weight fraction obtained by ultrafiltration;
CWUF<30, a low molecular weight fraction obtained by
ultrafiltration.
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Fig. 2. Effect of various extracts of Cynanchum wilfordii on NO
production from RAW 264.7 cells. Values with the different letters
are significantly different (p<0.05). CWX, hot water extract; CWUF
>30, a high molecular weight fraction obtained by ultrafiltration;
CWUF<30, a low molecular weight fraction obtained by
ultrafiltration.
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Fig. 3. Effect of various extracts of Cynanchum wilfordii on the
productions of TNF-o (A) and IL-6 (B) from RAW 264.7 cells.
Values with the different letters are significantly different (p<0.05).
CWX, hot water extract; CWUF>30, a high molecular weight
fraction obtained by ultrafiltration;, CWUF<30, a low molecular
weight fraction obtained by ultrafiltration.

Table 1. Yield and the compositions of the high molecular weight
fraction obtained by ultrafiltration of Cynanchum wilfordii

CWX CWUF>30
Yield (%) 16.1+0.2° 4.0+0.1°
Chemical composition (%)
Neutral sugar 77.15£0.43* 57.95+3.81°
Uronic acid 16.49+0.35 34.01£3.42°
Protein 6.36+0.10* 8.04+0.54°

Values represent Mean+SD.
*b The different superscripts in the same row indicate the significant
difference by Scheffe’s test (p<0.05).
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Table 2. Effect of the high molecular weight fraction of Cynanchum wilfordii on terminal body weight, absolute, and relative organ

weights of mice (mean=SD) (n=6)

Group Initi.al body Termjnal body Spleen weight Thymus weight
weight (g) weight (g) Absolute (g) Relative (%) Absolute (g) Relative (%)
Negative control (saline) 17.4240.53* 20.58+1.03* 0.095+£0.005*  0.447+0.023*°  0.043+0.004*  0.207+0.019*
CWUF>30 (100 mg/kg) 17.53£0.60* 21.08+0.98* 0.092+0.002°  0.436+0.024°  0.053+0.006°  0.253+0.026"
CWUF>30 (200 mg/kg) 17.53+0.49* 20.82+0.92* 0.099+0.007°  0.472+0.023°  0.054+0.007°  0.258+0.024°
(CVT?é)Sglz‘ﬁ,cgggﬂ o) 17.60+0.51°  21.35£097°  0.100£0.010°  0.464+0.033  0.059£0.003°  0.277+0.011°
*PMeans with different superscripts in the same column are significantly different at p<0.05
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Fig. 4. Effect of orally-administered CWUF>30 on Con A-
induced T-lymphocyte (A) or LPS-induced B-lymphocyte (B)
proliferation in normal mice. Data were expressed as mean+SD of
six mice. CON, saline-treated group; PC, CVT-E002™ (200 mg/kg)
treated group (positive control); CWUF>30(100), a high molecular
weight fraction of Cynanchum wilfordii (100 mg/kg) treated group;
CWUF>30(200), a high molecular weight fraction of Cynanchum
wilfordii (200 mg/kg) treated group. Values with the different letters
are significantly different (p<0.05).
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activity of splenocytes in normal mice. Data were expressed as
mean+SD of six mice. CON, saline-treated group; PC, CVT-E002™
(200 mg/kg) treated group (positive control); CWUF >30 (100), a
high molecular weight fraction of Cynanchum wilfordii (100 mg/kg)
treated group; CWUF>30(200), a high molecular weight fraction of
Cynanchum wilfordii (200 mg/kg) treated group. Values with the
different letters are significantly different (p<0.05).
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