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To the editor,

A large body of research has shown that strengthening the func-
tion of DCs, such as by improving the recognition of tumor antigens
or upregulating the expression of co-stimulation molecules, can
regulate the body's anti-tumor immune response. For this reason,
DC-based immunotherapy could be used to control tumor progres-
sion. Among the various Chinese medicines that can regulate im-
mune function, certain single-drug components are worthy of
research and discussion as potential additions to existing tumor
treatments.1e3 The present study observed themodulation of astra-
galoside IV (ASI), an important monomeric component of astraga-
loside, on the immune effect of DCs on liver cancer and explored
the feasibility of ASI as a new immunopotentiator for DC-related tu-
mor immunotherapy.

Mononuclear cells from the peripheral blood of healthy donors
were isolated, and DCs were induced by cytokine combination of
rhGM-CSF, rhIL-4, and TNF-a. ASI was added during the process.
Cell morphology was observed by light and electron microscopy,
the DC phenotype was detected by flow cytometry, and the level
an Robotic Surgery Association. Pu
c-nd/4.0/).
in the culture supernatant was determined. The effect of
e proliferation of T lymphocytes stimulated by sensitized

DCs was observed, and the specific killing effect of induced cyto-
toxic T lymphocyte cells (CTL) on the hepatoma cell line SMMC-
7721 was evaluated.

The growth status and morphological characteristics of DCs un-
der ASI were not significantly different from those of convention-
ally induced DCs (Fig. 1a). Except for CD1a, the surface markers
CD14, CD40, CD80, CD83, CD86, and HLA-DR were significantly
upregulated compared with conventionally induced DCs (Table
1). ASI promoted the maturation of DC phenotypes. The positive
expression of the CD83 phenotype under different concentrations
of ASI was a concentration-dependent trend (Figure 1b). In addi-
tion, the IL-12 level (pg/mL) in the culture supernatant of the ASI-
regulated induction was significantly higher than the conventional
induction group (632.65 ± 14.26 vs. 442.85 ± 38.96, P ¼ 0.000)
(Fig. 1c), and lymphocyte proliferation in the ASI-added group
was significantly enhanced (Fig. 1d). Compared with DCs without
ASI in the conventional induction group, DCs under the effect of
ASI in the traditional Chinese medicine regulation-induction group
significantly increased the killing rate of SMMC-7721 by inducing
effector T lymphocytes (59.98 ± 5.23 vs. 46.50 ± 2.31, P ¼ 0.002)
(Fig. 1e).

In summary, ASI can enhance DC-induced specific CTL cytotox-
icity against liver cancer cell SMMC-7721 by promoting DC matura-
tion and antigen presentation function and increasing the release of
the functional cytokine IL-12, which is considered a natural immu-
nity enhancer used in DC-mediated anti-liver cancer treatment.
However, additional experiments are needed to further analyze
the effects of ASI in clinical trials.
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Fig. 1. a DC under electron microscope A) DC (5 d � 4000) with ASI-added induction. B) DC (5 d � 4000) without induction
b The expression of CD83 in each group of DCs under the action of different concentrations of ASI. A) ASI 25 mg/mL, B) ASI 50 mg/mL, C) ASI 100 mg/mL, D) ASI 200 mg/mL, and E)
regular cytokine induction
c IL-2 levels of supernatant in groups with different induction methods. The ASI concentration in the groups was 100 ug/ml.
d Proliferation of naïve T lymphocytes cocultured with sensitized DCs or non-sensitized DCs. The ratio of DC:NTL was 1:20.
e Killing effects of AMC-regulated DC and Dex-induced SMMC 7721 at a ratio of 20:1.

Table 1
Comparison of DC surface-marker expression in each group.

Cell surface
marker

Chinese medicine combined induction group (ASI100mg/
mL)
%

Conventional induction
group
%

Pure Chinese medicine group (ASI100mg/
mL)
%

Unprocessed
group
%

CD 14 14.82 ± 0.64*△ 26.40 ± 0.79* 41.43 ± 0.68 64.13 ± 4.22
CD 1a 41.51 ± 1.34* 38.30 ± 12.30* 1.35 ± 1.03 3.90 ± 0.50
CD 40 89.30 ± 5.21*△ 54.65 ± 0.07* 5.27 ± 0.65 1.50 ± 0.52
CD 83 72.96 ± 1.37*△ 47.28 ± 3.32* 4.77 ± 1.29 5.63 ± 2.40
CD 86 89.23 ± 2.39*△ 53.27 ± 3.13* 1.97 ± 0.53 13.03 ± 1.72
HLA-DR 92.63 ± 0.25*△ 60.39 ± 2.26* 15.87 ± 6.79 17.03 ± 4.31

Note:* There was a significant difference compared with the latter two groups.
△There was a significant difference compared with the conventional induction group.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
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