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Dendritic cells (DCs) are professional antigen-presenting cells playing key roles in immune sentinels
as initiators of T-cell responses against microbial pathogens and tumors. Sarijang, a folk sauce contain-
ing extracts of Rhynchosia nulubilis, Ulmus davidiana roots, Allium sativum, and Rhus Verniaiflura bark,
has been used as a nonspecific immunostimulant for cancer patients. However, little is known about
its immunomodulating effects or their mechanisms. In this study, we investigated whether sarijang
induces phenotypic and functional maturation of DCs. For this study, murine bone marrow-derived
myeloid DCs were cultured in the presence of interleukin-4 (IL-4) and granulocyte-macrophage colony
stimulating factor (GM-CSF), and the generated immature DCs were stimulated with sarijang or lip-
opolysaccharide (LPS). Our data indicated that sarijang significantly enhanced the expression of
co-stimulatory molecules (CD80 and CD86) as well as major histocompatibility complex (MHC) 11, as
did LPS. The results provide new insight into the immunopharmacology of sarijang and suggest a
novel approach to the manipulation of DC for therapeutic application.
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Fig. 1. Expression of CD11c in bone marrow (BM)-derived myeloid DCs, and effects of sarijang and LPS on the growth of BMDCs.
(A) On day 7, BMDCs were harvested, washed with PBS, and resuspended in a FACS washing buffer. The cells were blocked
with 10% (v/ v) normal goat serum for 15 min at 4°C, and stained with FITC-conjugated anti-CD11c+ antibody for 30 min
at 4°C. The stained cells were analyzed using a flow cytometer. (B) On day 6, BMDCs were treated with the indicated
concentrations of sarijang (SA) or LPS (500 ng/ml), and incubated for 24 hr. On day 7, the growth inhibition was measured
by the metabolic-bye-based MTT assay. The data shown are means+SD of three independent experiments. (C) Cells grown under
the same conditions as B were collected and stained with PI for flow cytometry analysis. The profile represents the increase
of sub-G1 population and each point represents the mean of two independent experiments.
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Fig. 2. Sarjjang up-regulates the expression of CD80 and CD86 on DCs. DCs were generated from murine BM cells cultured with
IL-4 and GM-CSF. Immature DCs (iDCs) were left untreated (control), stimulated with the indicated concentrations of sarijang
(SA) or induced to mature with 500 ng/ml LPS. To investigate differential effects on the phenotypic maturation of CD80
(A) or CD86 (B), the cells were gated on CD1lc+. The DCs were stimulated for 24 hr with the indicated concentrations
of sarijang (SA) or LPS (500 ng/ml) on day 6. After 24 hr incubation, DCs were harvested and analyzed using anti-CD80
and anti-CD86 antibodies by a flow cytometry. The numbers indicate CD11c+ cells expressing CD80 and CD86. (C and D)
Each value indicates the mean+S.D. and is representative of results obtained from three independent experiments. £<0.05
indicates a significant difference from untreated control cells.
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Fig. 3. Effects of sarijang on the expression of MHC I and II in DCs. To investigate differential effects on the phenotypic maturation
of MHC I (A) and II (B), DCs generated under the same conditions as Fig. 2 were harvested and analyzed using anti-MHC
I and anti-MHC II antibodies by flow cytometry. The numbers indicate the percentage of positive cells. (C and D) Each
value indicates the mean+S.D. and is representative of results obtained from three independent experiments. <0.05 indicates

a significant difference from untreated control cells.
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