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Active chinese mistletoe lectin-55 enhances colon cancer 
surveillance through regulating innate and adaptive 
immune responses
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Abstract
AIM: To investigate the potential role of Active 
Chinese mistletoe lectin-55 (ACML-55) in tumor 
immune surveillance. 
METHODS: In this study, an experimental model was 
established by hypodermic inoculating the colon cancer 
cell line CT26 (5 × 105 cells) into BALB/c mice. The 
experimental treatment was orally administered with 
ACML-55 or PBS, followed by the inoculation of colon 
cancer cell line CT26. Intracellular cytokine staining 
was used to detect IFN-γ production by tumor antigen 
specific CD8+ T cells. FACS analysis was employed to 
profile composition and activation of CD4+, CD8+, γδ 
T and NK cells.
RESULTS: Our results showed, compared to PBS 
treated mice, ACML-55 treatment significantly delayed 
colon cancer development in colon cancer -bearing 

Balb/c mice in vivo . Treatment with ACML-55 enhanced 
both Ag specific activation and proliferation of CD4+ 
and CD8+ T cells, and increased the number of tumor 
Ag specific CD8+ T cells. It was more important to 
increase the frequency of tumor Ag specific IFN-γ 
producing-CD8+ T cells. Interestingly, ACML-55 
treatment also showed increased cell number of 
NK, and γδT cells, indicating the role of ACML-55 in 
activation of innate lymphocytes. 
CONCLUSION: Our results demonstrate that ACML-55 
therapy can enhance function in immune surveillance 
in colon cancer-bearing mice through regulating both 
innate and adaptive immune responses.

© 2008 The WJG Press. All rights reserved.
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INTRODUCTION
Mistletoe (Viscum album) is a semiparasitic plant with 
many unusual properties. It was used as a kind of  
herbal remedy in the ancient Chinese Pharmacopoeia 
and has been used in traditional Chinese medicine for 
diseases, such as gonorrhea, syphilis, hypertension 
and rheumatism for thousands of  years. The aqueous 
extract of  European Mistletoe (EM) has been used in 
conventional cancer therapy for decades[1]. Therapeutic 
efficacy is mostly attributed to the mistletoe lectins 
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(ML) ML-Ⅰ, ML-Ⅱ, ML-Ⅲ, that belong to the “toxic 
lectin family” and represent ribosome deactivating 
proteins class Ⅱ. They consist of  one N-glycosidase 
(A chain) and one galactoside binding lectin (B 
chain) linked by a disulfide bridge. The lectins ML-
Ⅰ and ML-Ⅲ preferentially bind to galactoside or 
N-acetylgalactosamine groups while ML-Ⅱ can bind to 
both carbohydrates[2].

EM has recently been found to act through several 
distinct bioactivities as a potent immune modulator. 
First, EM exerts its broad immunostimulatory activity 
by activating different types of  cells[3-5] in vivo and 
in vitro. Incubation of  lymphocytes with EM could 
result in anti-tumoral cytotoxic T lymphocytes bearing 
phosphorylated mistletoe ligands[6,7]. Second, EM 
favors bridging of  natural killer tumor cell conjugates, 
enhancing its efficiency of  killing[8-10]. Third, it has 
been found that EM could activate immune responses 
by modulating the complex network of  cytokines that 
regulate leukocyte functions. EM caused increased 
secretion of  tumor necrosis factor (TNF)-α, interleukin 
(IL)-1, and IL-6 from isolated human mononuclear 
cells in vitro[11,12]. Finally, EM has also been described 
as an inducer of  cell apoptosis. In the presence of  
EM, human mononuclear cells and many cell lines 
underwent apoptosis[1,13].

While the EM has been studied intensively, less is 
known about the Chinese mistletoe as an anti-cancer 
drug. In our prior study, a mistletoe lectin was purified 
from Chinese mistletoe and the effect of  the active 
Chinese mistletoe mectin-55 (ACML-55) on human γδ 
T cell cytotoxicity, apoptosis and modulation of  the 
cytokine network was reported[14,15]. Although these 
investigations suggest that ACML-55 may modulate 
the immune response against tumor development, the 
precise mechanism by which ACML-55 regulates the 
immune function has not been studied systematically. 
In this study, we demonstrate that ACML-55 enhances 
tumor immune surveillance against colon cancer 
formation by regulating both innate and adaptive 
immune responses. Our results suggest that ACML-55 
may be a useful complementary therapy for treating 
colon cancer.

MATERIALS AND METHODS
Mice
BALB/c mice were purchased f rom Shangha i 
Experimental Animal Center, Chinese Academy 
of  Science and were used at 6-8 wk of  age in all 
experiments. All mice were maintained under specific 
pathogen-free conditions at Shanghai Jiao Tong 
University School of  Medicine.

Administration of ACML-55
ACML-55 was dissolved in PBS at final concentration 
of  2 g/L. Mice were treated with ACML-55 or PBS 
orally (200 μL/mouse) once a day for 2 wk. Oral 
administration was achieved by gavage to ensure all mice 

received the entire dose.
Reagents
Recombinant murine IL-2 was purchased from 
R&D Systems (Minneapolis, MN, USA). Anti-mouse 
antibodies (CD3, NK1.1, CD4, CD8, CD62L, CD44, 
anti-αβ, anti-γδ and IFN-γ) used for phenotypic and 
cytokine analysis were purchased from BD Biosciences 
(San Jose, CA, USA). 

Preparation of mistletoe lectins
Mist letoe lect ins were isolated from extract of  
Ch ine se m i s t l e toe , a subspec i e s o f  V. a l bum 
according to previously described methods[14] with 
our own modifications. Briefly, the air-dried mistletoe  
(3 kg), collected from Sichuan province, China, was 
crushed and purified twice with 20 L methanol/water 
(1:1, V/V). The homogenate was filtered through a 
nylon cloth. After filtration, with its volume reduced 
to 2 l i ters, the aqueous phase was success ively 
partitioned with cyclohexane, dichloromethane and 
ethyl acetate. Ethanol was added to the concentrated 
aqueous phase to a f inal concentrat ion of  85% 
(V/V). A precipitate was obtained and separated 
from the supernatant by centrifugation (8000 g ,  
20 min). The supernatant was concentrated and ethanol 
was added to 85% (V/V). After centrifugation, the 
precipitate was collected and combined with the former 
precipitate. The final yield of  ML extract was 100 g 
from 3 kg mistletoe. All the precipitate was dissolved in 
100 mL phosphate buffer (10 mmol/L, pH 6.5) and the 
stock solution of  mistletoe extract was stored at -80℃.

Purification of mistletoe lectins
To obtain the pure Chinese mistletoe protein, extract 
was fur ther pur if ied by CM-Sepharose column 
chromatography[14]. The aqueous layer (1 mL) was 
applied to a column of  CM-Sepharose (1.5 cm × 20 cm) 
equilibrated with 10 mmol/L phosphate buffer (pH 
6.5). After washing with 10 mmol/L phosphate buffer 
(pH 6.5) and 100 mmol/L NaCl in the same buffer at 
a rate of  0.5 mL/min, a peak eluted with 500 mmol/L 
NaCl in the same buffer was dialyzed with PBS (pH 
7.4). The fractions containing hemagglutinating protein 
were collected and then applied to a column of  Con A 
column (1.5 cm × 20 cm) equilibrated with 10 mmol/L 
PBS (pH 7.4). The column was washed with PBS (pH 7.4) 
and eluted with 300 mmol/L glucose in the same buffer. 
Fractions were subject to sodium dodecyl sulphate 
(SDS)-electrophoresis and fractions containing 55 kDa 
protein were pooled, dialyzed against water and freeze-
dried.

SDS-polyacrylamide gel electrophoresis (PAGE)
T he mo lecu l a r mas s and pur i t y o f  ACML-55 
was determined by SDS-PAGE. Twelve percent 
polyacrylamide gel was used as resolving gel and 5% was 
used as stacking gel. To further denature the proteins 
by reducing disulfide linkages, the samples were heated 
at 100ºC for 3 min in the presence of  a reducing agent, 



then electrophoresed using electrophoresis system at 
200 V for 75 min and lastly the gel was stained with 
Coomassie brilliant R-250 to show bands.

Tumor models
Colon cancer cell line CT26 and OVA-expressing EG7 
cell line were purchased from ATCC (Manassas, VA, 
USA). For tumor induction, colon cancer cell line CT26 
cells (5 × 105 cells/mouse) were injected subcutaneously, 
and tumor growth was monitored and recorded daily 
for over 3 wk as described in our previous studies[15]. 
For some experiments, EG7 tumor cells were also 
administered intraperitoneally (1.0 × 106 tumor cells/
mouse).

IFN-γ production of tumor antigen specific CD8+ T cells
Mice were treated with ACML-55 or PBS for 2 wk 
as described above. These treated mice (n = 5 for 
each group) were immunized with 200 μg of  CT26 
tumor lysate emulsified in CFA in the hind footpad, 
as described in previous studies[16]. On day 7 post-
immunization, draining lymph node cells were harvested, 
lymphocytes were cultured with comptumor air ratio 
RPMI-1640 containing 200 μg/mL CT26 tumor lysate 
for 24 h, with brefeldin A added for the last 3 h. Cells 
were then used for intracellular cytokine staining as 
described below.

Intracellular cytokine staining
Cultured draining lymph node cells were stained with 
FITC-anti-CD8 antibody followed by fixation with 2% 
formaldehyde and permeabilization with 0.5% saponin 
(w/v) for intracellular IFN-γ staining, using PE-anti-
IFN-γ as described previously[17]. PE-conjugated rat 
IgG2a (BD Pharmingen) was used as an isotype control. 
Gating was performed on CD8+ T cells and the 
percentage of  IFN-γ+ cells was reported. 

Detecting tumor antigen specific CD8+ T cells
Both ACML-55 treated mice (n = 4) and control mice 
(n = 4) were inoculated intraperitoneally with 1.0 × 106 

EG7 tumor cells. On day 10, splenocytes from these 

mice were isolated and stained with FITC-anti-CD8 and 
PE-tetramer antibodies for OVA. Percentage of  tetramer 
positive CD8+ T cells was shown by FACS analysis.

Analysis of cell composition and activation
Both ACML-55 treated mice (n = 4) and control mice 
(n = 4) were inoculated intraperitoneally with 5 × 105 
CT26 cells. On day 10, splenocytes from these mice 
were isolated and stained with one of  the following 
antibody combinations: FITC-anit-CD3 and PE-anti-
NK1.1; FITC-anti-γδ and PE-anti-αβ; PE-anti-CD62L, 
CyChrome- anti-CD44, FITC-anti-CD8a and APC-anti-
CD4. Percentages of  different cell subpopulations were 
shown by FACS analysis.

Statistical analysis
Statistical significance was evaluated by two tailed 
unpaired Student’s test or non-parametric analysis if  
SDs were significantly different between two compared 
groups using InStat 2.03 for Macintosh software (Graph 
Pad Software). The incidence of  tumor development 
was compared and analyzed using the log rank test, 
performed by Graph Pad Prism Version 3.0a for 
Macintosh (Graph Pad Software). P < 0.05 was used to 
denote statistical significance.

RESULTS
SDS-PAGE
Chinese ML extractions were analyzed by SDS-PAGE. 
In the presence of  the reducing agent, it showed an 
estimated 55 kDa band consisting of  two bands of  a  
30 kDa A chain and a 34 kDa B Chain (Figure 1).

Oral administration of ACML-55 enhances tumor 
immunesurveillance
Based on the findings that EM reduces the metastasis 
of  rat mammary adenocarcinomas and its ability to 
modulate immune functions[18,12], we hypothesized that 
ACML-55 might enhance tumor immune surveillance. To 
assess the effect of  ACML-55 on tumor development, 
ACML-55 or PBS was administered to sex- and age- 
matched BALB/c mice by gavage daily for 2 wk, 
followed by subcutaneous inoculation of  CT26 cells  
(5 × 105 cells/mouse). Tumor growth was observed and 
recorded daily as previously described[16,19]. Compared 
to control group (PBS treated), ACML-55 treated mice 
showed delayed tumor development (Figure 2A) as well 
as reduced tumor size (Figrue 2B). ACML-55 treated 
mice were much more resistant to tumor cell growth 
upon subcutaneous tumor inoculation (Figrue 2C). The 
results indicate that ACML-55 significantly enhances 
tumor surveillance. 

ACML-55 increases tumor specific activation of CD4+ 
and CD8+ T cells 
To define the underlying molecular mechanisms of  
ACML-55 mediated anti-tumor immune response, we 
first tested the effect of  ACML-55 on the adaptive 
immune response. Sex- and age- matched BALB/c mice 
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Figure 1  A: SDS-PAGE profiles of ACML-55. ACML-55 was determined by 
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were given ACML-55 or PBS daily for 2 wk, followed by 
intraperitoneal inoculation with EG7 tumor cells (EG7 
tumor cells expressing OVA, 1.0 × 106 cell/mouse)[20]. 
On day 10 post-inoculation, harvested splenocytes were 
used for analysis of  CD4+ and CD8+ T cell activation 
using specific activation markers. ACML-55 treatment 
significantly increased the number of  activated CD4+ 
and CD8+ T cells. According to our findings, the 
percentage of  CD62Llow CD44high population in the 
spleen for each T cell subset was significantly higher 
in ACML-55 treated mice compared to those treated 
with PBS [14.29 ± 4.3 vs 7.63 ± 2.95 for CD4+ T 
cells, and 6.79 ± 1.41 vs 3.95 ± 1.97 for CD8+ T cells  
(Figure 3A), P = 0.0008 for CD4 and P = 0.0002 for 
CD8]. Representative data of  the FACS profile for 
CD4+ and CD8+ T cells from ACML-55 or PBS treated 
mice are represented in Figure 3B.

ACML-55 promotes IFN-γ production in CD8+ T cells
IFN-γ has been shown previously to be a critical 
cytokine in tumor immunosurveillance[21]. To define the 
effect of  ACML-55 on tumor antigen specific IFN-γ 
production, ACML-55 or PBS was administered to sex- 

and age- matched BALB/c mice (n = 6 for each group) 
as mentioned above for 2 wk, and then immunized 
in the hind footpad with CT26 tumor lysate in CFA. 
Eight days post-immunization, lymphocytes from the 
draining lymph nodes were isolated, cultured with  
200 μg/mL tumor lysate for 24 h, with brefeldin A 
added during the last 3 h of  culture. These cells were 
then fixed and permeabilized with 0.5% saponin for 
intracellular cytokine staining. The percentage of  IFN-γ 
producing CD8+ T cells from ACML-55 treated mice 
(mean ± SD) was significantly higher than that of  PBS 
treated mice (10.05 ± 2.3 and 2.30 ± 1.013, respectively, 
P = 0.0001; Figure 4A). An example of  FACS analysis 
is represented in Figure 4B. In the same cultures, the 
percentage of  IFN-γ producing CD4+ T cells from 
ACML-55 treated mice was also higher than those from 
PBS treated mice, although it did not reach significance 
(data not shown). ACML-55 treatment did not enhance 
the percentage of  IFN-γ producing CD8+ T cells 
responding to control tumor lysate (different tumor 
cell line, data not shown). Our results demonstrate that 
ACML-55 not only enhances activation and proliferation 
of  T cells, but also increases their capacity to produce 
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Figure 2  ACML-55 enhances tumor surveillance. A: ACML-55 treatment delays CT26 melanoma tumor formation. Sex- and age-matched BALB/c mice were 
administered orally either with 2 mg/mL (200 μL/mouse) ACML-55 or equivalent volume of PBS (control) daily for fifteen days (n = 20 for each group), followed by 
subcutaneous inoculation of CT26 melanoma tumor cells (5 × 105/mouse) on day 7 after the initiation of ACML-55 or PBS treatment. Tumor growth was recorded daily. 
Tumor size > 5 mm × 5 mm was considered positive. Data represents three independent experiments (P < 0.01). B: ACML-55 treatment inhibits tumor growth. The 
mean tumor size from ACML-55 and PBS-treated mice at day 20 is shown in this figure (P < 0.01). C: ACML-55 treatment significantly reduces intraperitoneal tumor 
formation. BALB/c mice were treated with ACML-55 or PBS followed by CT26 tumor cell inoculation intraperitoneally (n = 20 for each group) as described above, and 
tumor growth was monitored. A representative example of tumor formation is provided. Arrows point to intraperitoneal tumor.
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IFN-γ cytokine.
ACML-55 increases the number of both NK and γδ T 
cells
Both NK cells and γδ T cells play a critical role in tumor 
immune surveillance. To test the effect of  ACML-55 
on these cell types, sex- and age- matched BALB/c 
mice were treated with ACML-55 or PBS (n = 6 for 
each group) as above for 2 wk, and the percentages 
of  NK and γδ T cells in the spleen were analyzed by 
flow cytometry. Treatment with ACML-55 significantly 
increased the numbers of  splenic NK cells and γδ T 
cells, with the percentage (mean ± SD) of  NK1.1+ 

cells in ACML-55 treated mice vs control being 6.28 ± 
0.90 vs 3.48 ± 0.77, and the percentage of  CD3+ γδ+ 
cells for ACML-55 vs control being 6.51 ± 0.59 vs 3.85 
± 0.59, (Figure 5A, P = 0.0001). A representative result 
of  FACS analysis for CD3 and NK1.1 as well as αβ/γδ 
T cell staining is presented in Figure 5B. Splenocytes 
from ACML-55 or PBS treated mice were cultured with 
anti-CD3 and anti-CD28 antibodies in the presence of  
brefeldin A for 6 h, and the percentage of  IFN-γ + γδ+ 
T cells was analyzed by intracellular cytokine staining 
after gating TCR γδ positive cells. The results showed 
there is no significant difference in the percentage of  
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Figure 3  ACML-55 enhances CD4+ and CD8+ T cell activation. Sex- and age- matched BALB/c mice were administered orally with 2 mg/mL (200 μL/mouse) 
ACML-55 or equivalent volume of PBS daily for 15 days (n = 5 for each group), and on day 7, received an intraperitoneal inoculation with EG7 tumor cells  
(1 × 106 cells/mouse). Ten days postinoculation, splenoctyes were stained with antibodies against different surface molecules and analyzed by FACS. A: The 
percentage of activated CD4+ and CD8+ T cells (mean ± SD) is shown (P < 0.05); B: An example of the FACS profile for CD4+ and CD8+T cells is given.
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Figure 4  ACML-55 increases the number of IFN-γ+CD8+ T cells. Sex- and age- matched BALB/c mice were administered orally with 2 mg/mL (200 μL/mouse) 
ACML-55 or equivalent volume of PBS daily (n = 5 for each group) for fourteen days, followed by immunization with 200 μg of CT26 tumor lysate emulsified in CFA. 
After seven days, lymphocytes recovered from draining lymph nodes of immunized mice were cultured with 200 μg/mL of tumor lysate for 24 h, with the addition of 
brefeldin A to the culture for the remaining 3 h. Cells were then fixed with 2% formaldehyde and permeabilized with 0.5% saponin for intracellular IFN-γ staining. A: The 
percentage of IFN-γ producing cells (mean ± SD) from CD8+ T cells is shown; B: An example of intracellular cytokine staining upon gating on CD8+ T cells is shown.
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IFN-γ producing γδ T cells between two groups (data 
not shown). NKT cells (CD3+ NK1.1+) were also 
higher in ACML-55 treated mice compared to controls, 
although it did not reach significance. These results 
indicate that ACML-55 may enhance the antitumor 
immune response not only through modulating the 
adaptive immune response, but also working on innate 
immunity.

DISCUSSION
Extracts from European mistletoe are used widely 
in the treatment of  cancer, but the mechanism of  
antitumor properties has not yet been clearly elucidated. 
Consumers often use EM as a complementary therapy 
for cancer treatment, and in some cases as an alternative 
to conventional cancer treatment[22,23]. Although Korean 
mistletoe, a subspecies of  European mistletoe, has been 
used as a medicinal herb and shown to be cytotoxic 
against tumor cells as well[24], there are fewer systemic 
controlled studies to define the effect of  EM in tumor 
immunity. In this study, we demonstrate that ACML-55 
enhances tumor immune surveillance against both 
melanoma and lymphoma by regulating both innate and 
adaptive immune responses. We first illustrated that oral 
administration of  ACML-55 prior to tumor inoculation 
could significantly delay the tumor growth and reduce 
tumor size (Figure 2A and B).The anti-tumor effect of  
ACML-55 is not limited to melanoma.

It has been shown that lymphocytes and IFN-γ 
both are essential components of  tumor immune 
surveillance[25,26]. Different subsets of  lymphocytes 
contribute to anti-tumor immune responses at different 
stages. CD4+ and CD8+ T cells are critical elements 
for the adaptive anti-tumor immune response. CD4+ T 
cells, especially Th1 subsets, produce IFN-γ to facilitate 
innate and adaptive immune responses[27]. These cells 
are also in favor of  CD8+ T cells to develop memory 
response, whereas CD8+ T cells provide cytokines 
(IFN-γ and TNF-α) and cytotoxicity to exert their 
function to kill tumor cells directly. To explain the 
molecular mechanisms through which ACML-55 could 
mediate anti-tumor immune response, we sought to 
determine whether ACML-55 modulates the adaptive 
immune response. Our results indicate that ACML-55 
treatment enhances activation and proliferation of  both 
CD4+ and CD8+ T cells (Figure 3A and B). Moreover, 
administration of  ACML-55 significantly increases 
the frequency of  tumor antigen specific CD8+ T cells 
and their ability to produce higher level of  IFN-γ  
(Figure 4A and 3B). Finally, ACML-55 treatment 
can make antigen specific CD8+ T cells expand 
more actively. The increasing number of  CD8+ T 
cells partially contributes to the tumor resistance of  
ACML-55 treated mice. However, it is unclear how 
ACML-55 enhances the function of  these T cells. 
It is possible that the mixture of  polysaccharides in 
ACML-55 may activate the innate immune response 
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Figure 5  ACML-55 treatment increases the number of NK and γδ T cells. Sex- and age- matched BALB/c mice were administered orally with 2 mg/mL (200 μL/mouse) 
ACML-55 or equivalent volume of PBS daily (n = 5 for each group) for fourteen days, followed by inoculation with CT26 tumor cells intraperitoneally. Ten days post-
inoculation, splenocytes were used for analysis of NK, NKT, αβ, and γδ T cells. A: The percentage of NK and γδ T cells (mean ± SD) is shown (P < 0.05); B: An 
example of the FACS analysis is given.
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through undefined signaling pathways, such as Toll-like 
receptors and the downstream NF-κB pathway, which 
in turn helps to regulate the adaptive immune response. 
Consistently, it has been reported that ACML-55 enhances 
IL-12 production from macrophages[10] and increases 
nitric oxide concentration[12]. Further studies are needed to 
clarify the underlying mechanisms that mediate the effect 
of  ACML-55 on the adaptive immune response.

A potential target of  ACML-55 modulation within 
the innate immune system may be γδ T cells. These cells 
belong to a unique subset of  T cells. They recognize 
protein or peptide independent of  antigen presentation 
and function as innate like cells[28]. Our earlier studies 
have demonstrated that γδT cells predominantly 
produce IFN-γ upon activation[12,29] and play a critical 
role in tumor immune surveillance by providing an early 
source of  IFN-γ[14]. Interestingly, ACML-55 treatment 
significantly increases the number of  γδ T cells 
compared to those of  PBS-treated mice (Figure 5). Since 
ACML-55 was given orally, it is possible that the effective 
components in ACML-55 might directly encounter γδ T 
cells lining the epithelial layer of  the intestine resulting 
in their activation. In addition to γδ T cells, it has been 
well established that NK cells play an essential role in 
tumor immune surveillance. Interestingly, we found that 
treatment with ACML-55 also upregulates the number 
of  NK cells upon tumor inoculation. Although the 
changes of  NK T cells did not reach significance, the 
trend is clear. These results indicate that ACML-55 has 
multiple effects on the immune system.

Given the findings that ACML-55 could efficiently 
enhance several immune parameters (CD4+, CD8+ and 
γδ T cells), which were shown previously to be positive 
for tumor immune surveillance, it is likely that ACML-55 
mediates its potential effects on tumor surveillance, at 
least in part, by upregulation these particular parameters. 
Future studies using different T cell subset from 
deficient mice will help to illuminate these questions.

In summary, we have presented clear picture that, 
as an active lectin from Chinese mistletoe, ACML-55 
enhances tumor immune surveillance by regulating both 
the innate and the adaptive immune responses. Further 
studies are needed to define the molecular mechanisms 
mediating the effect of  ACML-55 in tumor immunity.

 COMMENTS
Background
Mistletoe is a semiparasitic plant with many unusual properties. In our prior 
study, a mistletoe lectin was purified from Chinese mistletoe and the effect 
of the active Chinese mistletoe lectin-55 (ACML-55 ) on human γδ T cell 
cytotoxicity, apoptosis and modulation of the cytokine network was reported. 
Although these investigations suggest that ACML-55 may modulate the immune 
response against tumor development, the precise mechanism by which 
ACML-55 regulates the immune function has not been studied systematically.
Research frontiers
In this study, an experimental model was established by hypodermically 
inoculating the colon cancer cell line CT26 into Balb/c mice. Intracellular 
cytokine staining used to detect tumor antigen specific CD8+ T cell IFN-γ 
production. The FACS profile for CD4+ and CD8+ T cells and NK or γδ T Cells 
composition and activation.
Innovations and breakthroughs

This study is investigates the potential effect of active Chinese mistletoe 
lectin-55 to enhance colon cancer immune surveillance through regulating both 
innate and adaptive immune responses.
Applications
The results demonstrate that ACML-55 can enhance colon cancer immune 
surveillance through regulating both innate and adaptive immune responses 
and also suggest that ACML-55 may be a useful complementary therapy for 
treating colon cancer.
Peer review
The study investigates the potential effect of ACML-55 to enhance colon cancer 
immune surveillance through regulating both innate and adaptive immune 
responses. Its scientific contents can reflect the advanced levels of basic 
research and the first report on Chinese mistletoe lectin-55.
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