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Abstract

AIM: To investigate the inhibitory effect of in vivo expression
of expressing plasmid pCH510 of recombinant fibronectin
polypeptide (CH50) on hepatocellular carcinoma and the
improved therapeutic effect of pCH510 in combination with
chemotherapeutic agents and Hsp70-H22 hepatocarcinoma
antigen peptide on tumor.

METHODS: Mice were inoculated with H22 hepatocarcinoma
cells. The chemotactic effect of the expression of plasmid
pCH510 on immunocytes was observed after in vivo
transfection, tissue slicing and HE staining. Inhibitory effect
of transfection with pCH510 on murine tumor originated
from different inoculative doses was observed. The
inhibitory effect of immediate transfection with pCH510
after chemotherapy on tumor was compared with that of
transfection 5 days after chemotherapy. The change of
function and amount of mouse peritoneal macrophages
and the peripheral blood immunocytes resulted from
administration of chemotherapeutic agents were
detected. The peptides mixture was prepared from H22
hepatocarcinoma cells. pCH510 + Hsp70-H22 antigen peptides
were injected into tumor-bearing mice with or without
chemotherapy, to observe the inhibitory effects on tumor.

RESULTS: At the tumor tissue site injected with pCH510,
there were a great number of immunocytes which mainly
were macrophages, lymphocytes and neutrophils.
Transfection of plasmid pCH510 inhibited significantly the
murine tumor induced by different inoculative doses. The
inhibitory effect was negatively correlated with the inoculative
dose. The therapeutic effect was not improved by immediate
transfection with pCH510 after chemotherapy, but was
significantly improved by transfection with pCH510 5 days
after chemotherapy. Chemotherapeutic agent decreased the
number of immunocytes and suppressed their activation in
vivo. After injection of drug, the amount of immunocytes
was the lowest from d 1 to d 3 and returned to normal level
on the 10" day. Transfection with plasmid pCH510 alone
could inhibit tumor induced by the inoculation with 10* H22
cells. The tumor originated from the inoculation with 10°

H22 cells was inhibited by pCH510+Hsp70-H22 antigen
peptides and that from the inoculation with 10 H22 cells
was inhibited by pCH510+Hsp70-H22 antigen peptides in
combination with chemotherapeutic agents.

CONCLUSION: In vivo expression of pCH510 recruits
immune cells, inhibits tumor growth, and enhances the
efficacy of chemotherapy. But the proper timing of combining
chemotherapy with pCH510 must be taken into great
account. The synergism of pCH510 and Hsp70-H22 peptides
can improve the efficacy, which could be further enhanced
if they are used following chemotherapy. Chemotherapeutic
agent + pCH510 + Hsp70-H22 peptides is a promising
therapeutic approach of combination treatment of tumor.
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INTRODUCTION

Hepatocdllular carcinoma (HCC) isacommon malignant tumor
with an increasing incidence, and remains a disease with a
poor and dismal prognosis, and all forms of currently available
conventional therapies are rarely beneficial!¥. Surgical
resection is incapable of removing all HCC cellsand so is
chemotherapy!@. However, in recent years, biotherapy has been
reported with promising results as a new therapeutic approach
of hepatocellular carcinomal*™. On the other hand, the
extraordinary versatility of genetherapy opensnew possibilities
for the treatment of hepatocellular carcinomal®9,
Fibronectin (FN) is an extracellular matrix glycoprotein
which existsin extracellular matrix (cellular-type) and in blood
(plasma-type). It is composed of multiple functional domains
including cell-binding domain and heparin-binding domain,
and additional regions such as EDA, EDB and V region that
arise through alternative splicing. Recombinant peptides with
different functional domains produce different effects on
tumor cells. Hep 11-V bifunctional-domain recombinant
peptide can promote tumor invasion*Y, In contrast, Cell I-Hep
Il bifunctional-domain recombinant peptide has an inhibitory
effect on adhesion, invasion, and spreading of tumor cellg23,
Fragments of fibronectin have chemotactic effect on
immunocytes. David A.Norrig'¥ reported that fragments of
fibronectin cleaved by enzymes were chemotactic to human
peripheral blood monocytes, but intact FN was inactive.
Doherty*™ also reported that FN fragments containing cell-
binding domain could recruit macrophages. The chemotactic
effect is mediated by the interaction between cell-binding
domain and b1 integrin receptor on the cell surfaces!”, These
characteristics indicate the great potential of FN in tumor
therapy. We have expressed in E.coli and purified recombinant
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FN polypeptide containing Cell 1-Hep |1 bifunctional-domain.
The peptide has the activities of chemotaxis, macrophage
activation, aswell as inhibitory effect on tumor growth and
metastasig®®. On this basis, the eukaryotic expressing plasmid
pCH510 of Cell I-Hep 11 bifunctional-domain recombinant
polypeptide was constructed™@. The main purpose of the study
wasto investigate the chemotactic effect on immunocytes and
therapeutic effectiveness on mouse H22 hepatocellular
carcinomaof in vivo expression of pCH510, and therole of in
vivo expression of pCH510 in combined treatment of tumor,
and to analyze the factors influencing the effect of combined
treatment so asto provide experimental basisfor potentia use
of pCH510 in tumor therapy.

MATERIALS AND METHODS

Reagents

Mouse H22 hepatocarcinoma cell line was purchased from
China Center for Type Culture Collection (CCTCC, Wuhan).
BALB/c mice were purchased from Medical Experimental
Animal Center of Hubei Province. Eukaryotic expression
plasmid pCH510 of Cell I1-Hep Il bifunctional-domain
recombinant polypeptide CH50 of human fibronectin was
constructed in our lab. Recombinant human heat shock protein
70 was expressed and purified in our [aboratory. Mitomycin C
(MMC) was the product of Zhejiang Hisun Pharmaceutical
Corporation. IFN-gand MTT were purchased from Sigma Co.

Inoculation of mouse with H22 cells

H22 cells were suspended in PBS at the concentrations of
1x10%/ml, 1x107/ml, 1x10%ml, 1x10°%ml respectively. 100 ni
of the suspension was injected into the muscle of mouse at
right hind limb. The inoculative doses were 1x107, 1x108,
1x10°, 1x10%, respectively.

Chemotaxis test for immunocytes of pCH510 transfection in
hind limb muscle of tumor-bearing mice

After inoculation with 1x10° H22 cells, mice were randomly
divided into 2 groups, 9 mice in each group, for the injection
of 100 nyg of plasmid pCH510, 100 g of plasmid pcDNA3.1
respectively. Thenext day after inoculation, micein each group
were given an injection at the inoculation site. The tissue
specimens from muscle tissue of injection site were prepared
on day 1, 2, 3 after plasmid transfection, 3 mice from each
group each day.

Inhibition test of tumor growth by pCH510 transfection
Themicein different groups were each inoculated with 1x107,
1x106, 1x10°, 1x10* of H22 tumor cells respectively. Starting
from d 2, the mice in each group were given an injection of
100 gy of plasmid pCH510 every day for 10 times at the
inoculation site. The mice in control group were given an
injection of control plasmid pcDNA3.1. The mice were
dissected to measure the weight of tumor at different time after
inoculation: on the 7" day for 1x107 inoculative dose, on the
10" day for 1x10° on the 14" day for 1x10°, and on the 21
day for 1x10°%

Inhibition test of pCH510 in combination with chemotherapy
The mice wereinoculated with 1x10° H22 cells, and randomly
divided into six groups designated as A, B, C, D, E, F(day 0).
On day 1, the micein group B wereinjected at inoculation site
with 100 ng of plasmid pCH510, for 10 days. On day 2, the
mice in Groups C, D, E, F were injected at inoculation site
with 50 mg MMC. On day 3, the micein group E were injected
at inoculation site with 100 ng of plasmid pCH510, for 10
days. On day 6, the micein group F wereinjected at inoculation

site with 100 ng of plasmid pCH510, for 15 days. Themicein
groups A, B, C were dissected to measure the weight of tumor
on the 15" day, the mice in groups D, E, F were dissected to
measure the weight of tumor on the 21% day.

Assay for function of mouse peritoneal macrophages after
injection of MMC

Macrophages were collected from murine abdominal cavity 4
hours and 24 hours after ip injection of 50 mg MMC. The
macrophages were cultured in vitro in the presence of IFN-g
and CH50. The activation and NO production of macrophages
were determined after 48 hour cell culture by MTT.

Assay for amount of immunocytes in peripheral blood of
mouse after injection of MMC

The mice were randomly divided into two groups for ip
injection of 50 ng MMC and PBS respectively (designated as
day 0). Ondays 1, 3,5, 7, 9, 11, blood was collected from
murine orbital vein, the cells were counted following the
removal of red cells. At the same time, macrophages were
collected from murine peritoneal cavity and counted.

Preparation of Hsp70-H22 antigen peptides

H22 tumor antigen peptides and Hsp70 were prepared
according to the method described previousy®. Hsp70 and
peptides mixture from cells were mixed to bind each other??,
Briefly, peptides and Hsp70, at the concentrations of 75 ng/ml
and 250 ng/ml respectively, were mixed and incubated at 37 'C
for 2 hin the presence of 1 mM of ADPand 1 mM of MgCl,.

Inhibition test of pCH510 with Hsp70-H22 peptide on tumor
growth

Themicewererandomly divided into eight groups. Four groups
were inoculated with 10° of H22 cells, the other four groups
were inoculated with 10° of H22 cells (designated as day 0).
On day 1, the mice in different groups were given injection of
pCH510 + Hsp70-H22 antigen peptides, pCH510, Hsp70-H22
antigen peptide, and saline respectively, every other day for 9
times. The mice were dissected to measure the weight of tumor
on the 21% day (for control group, on the 14" day or 10" day).

Inhibition test of chemotherapy + pCH510 +Hsp70-H22
antigen peptide on tumor growth

The mice were randomly divided into five groups and
inoculated with 10° of H22 cdllsinto the hind limb (designated
as day 0). On day 1, the mice were injected with 50 pg of
MMC at the inoculation site (the control group was given
saline). On day 5, the mice injected with MMC were given
injection of pCH510 + Hsp70-H22 antigen peptide, pCH510,
Hsp70-H22 antigen peptide, and saline respectively, every
other day for 14 times. The mice were dissected to measure
the weight of tumor at different times: saline group on the 10"
day, MMC group on the 15" day, MM C + pCH510 and MMC
+ Hsp70-H22 antigen peptide groups on the 30" day, and
another MMC + pCH510 + Hsp70-H22 antigen peptide group
on the 40" day. The size of tumor was observed.

Statistical analysis
The t test was used for statistical analysis. P value less than
0.05 was considered as significantly different.

RESULTS

Chemotaxis for immune cells of pCH510 expression in tumor
tissue

Tumor cellsin control group grew rapidly. On the 3 day after
inoculation, tumor nodes were observed. In the tissue section
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of control group, therewere alargeamount of tumor cellswhich
invaded muscletissues. In the experimental group, tumor node
was not observed. In the tissue section, tumor cells were
distributed locally. There were alarge amount of macrophages
and lymphocytes in connective tissues and many neutrophils
and lymphocytes on the edge of tumor and muscle tissues.
Immune cellswere seldom seen in normal muscle tissueswhich
were not invaded by tumor cells (Figures 1 and 2).

Figure 1 Control group: tumor cells grew rapidly and invaded
the normal muscles (x200).
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Figure 2 pCH510 group: transfection of pCH510 recruited
macrophages, lymphocytes and neutrophils (x200).

Inhibitory effects of pCH510 on tumor growth

Plasmid pCH510 had inhibitory effects on murine tumor
induced by different inoculative doses and the effect was
negatively correlated with the inoculative dose. The lower the
inoculative dose was, the more significant the effect. For 10*
of tumor cellsinoculation, pCH510 could completely inhibit
the tumor growth in aperiod of 20 days (Table 1).

Table 1 Inhibitory effect of pCH510 on murine tumor inocu-
lated with different doses of tumor cells

Tumor weight (g, X+s)

Inoculative n Dissecting
doses time (d)

Control pCH510
10 8 21 2.19+0.35 0®
10° 8 14 2.27+0.38 0.62+0.172
108 8 10 2.3210.42 1.35+0.242
107 8 7 2.37+0.33 1.88+0.32°

2P<0.05 vs control; °P<0.01 vs control.

Effect of interval between injection of MMC and pCH510 on
therapeutic efficacy

Chemotherapeutic agent alone or pCH510 alone could inhibit
tumor growth. After chemotherapy, the effect was not improved

by immediate 10-day pCH510transfection. Thetumor grew much
dower if the micewere given 15-day pCH510 transfection 5 days
after chemotherapy, suggesting that pCH510 in combination
with chemotherapeutic agent in this way could significantly
improve therapeutic effectiveness (Table 2).

Table 2 Inhibitory effect of pCH510 in combination with
chemotherapy on murine tumor

Tumor weight (g, X+s)

Groups n
di11 d21
A: control 8 2.1240.38
B: pCH510 (d 2 to d11) 8 0.82+0.21?
C: chemo | 8 0
D: chemo Il 8 1.58+0.31
E: MMC+pCH510 (d 2tod 11) 8 1.49+0.28
F: MMC+pCH510 (d 6tod 20) 8 0.42+0.12°

2P<0.01 vs control; °P<0.01 vs chemo II.

Effect of MMC on the function and amount of macrophages
in vivo

The metabolic activity of macrophagesfrom murine abdominal
cavity wasinhibited by injection of MMC after 4 hours and 24
hours in vivo. The level of NO released by macrophage
decreased significantly (Table 3). After injection with MMC
intraperitoneally, the number of macrophage from murine
peritoneal cavity and mononuclear cellsfrom peripheral blood
decreased dramatically. The number of immune cells reached
the lowest from d 1 to d 3, and started recovery from d 5 and
returned to normal level on the 11" day (Figure 3).

Table 3 Effects of MMC on activity of macrophages

4h 24 h
Groups n
Metabolism NO mol/L, Metabolism NO mol/L,
ODs7o,(X15) (xs) ODs1o,(X15) (xs)
Control 6 0.35+0.06 29.945.1 0.32+0.04 28.846.3
MMC 6 0.15+0.03* 16.5+4.3* 0.1640.04®  13.945.4%
3P<0.01 vs control.
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Figure 3 Numerical change of mouse celiac macrophages and
peripheral blood mononuclear cells (PBMC) after injection of
MMC.

Synergic effects of pCH510 with Hsp70-H22 peptides on
inhibition of H22 tumor growth

pCH510 in combination with Hsp70-H22 peptides could
produce a much stronger inhibitory effect on H22 tumor in
mice. Although the tumor from 10° of H22 cellsinoculation
was not completely inhibited, the tumor from 10° of H22 cells
inoculation was completely inhibited (Table 4).
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Table 4 Inhibitory effect of pCH510+Hsp70-H22 antigen peptide complex on murine tumor

105H22 cells inoculation

105H22 cells inoculation

Group n

Dissecting time (d) Tumor weight (g, X+s) Dissecting time (d) Tumor weight (g, X+s)
Control 8 14 3.24+1.22 10 3.45+1.31
pCH510 plasmid 8 21 2.3810.84 21 2.72+1.28
Hsp70-H22 peptide 8 21 1.44+0.45 21 2.5840.93
Hsp70-H22 peptide+pCH510 8 21 o° 21 1.76+0.662

2P<0.05 vs control; °P<0.01 vs control.

Table 5 Inhibitory effect of chemotherapy+pCH510+Hsp70-H22 peptide on murine tumor

Group n H22 cell inoculating Dissecting time (d) Tumor weight (g, X£s)
Control 8 108 10 3.28+1.12
MMC 8 108 15 2.82+0.94
MMC+pCH510 8 108 30 1.51+0.53
MMC+Hsp70-H22 peptide 8 10¢ 30 0.62+0.22°
MMC+pCH510+Hsp70-H22 peptide 8 10¢ 40 02

3p<0.01 vs control; °P<0.05 vs (MMC+pCH510).

Inhibitory effects of chemotherapy+pCH510+Hsp70-H22
peptides on tumor growth

For tumor from 10° of H22 cells inoculation, the anti-tumor
efficacy was significantly different if chemotherapeutic agent
was used in combination with other agents. Compared with
the protocols of chemotherapy in combination with Hsp70-
H22 peptides and chemotherapy in combination with pCH510,
the anti-tumor effect of chemotherapy in combination with
both pCH510 and Hsp70-H22 peptides was the most powerful,
which could completely inhibit the growth of residual tumor
after chemotherapy (Table 5).

DISCUSSION

Tumor immuno-therapy comprises non-specific and specific
immuno-therapy. The former includes some cytokines such
aslL-12,1L-18, TNF-a, aswell as someimmune cells such as
macrophages, natural killer cells and so on. The latter is cell-
mediated immunity which is produced by the activation of
CD4*and CD8* T cells stimulated by tumor specific antigen.
Immuno-therapy holds great promise as an effective weapon
against residual tumor cells after chemotherapy. Cell 1-Hepl |
double-domain polypeptide and CH50 can recruit macrophages
and lymphocytes by chemotaxis, activate macrophages to
inhibit the growth of tumor by non-specific immune response.
It has a great potential in tumor therapy. It has been reported
that fibronectin fragments containing Cell I-domain inhibited
tumor invasion and metastasis®?2, Our results showed that
recombinant FN polypeptide recruited immune cellsinto the
local tumor tissue, increasing the local anti-tumor immunity.
A large number of immune cells gathered around the tumor
tissue which had been transfected with pCH510. Moreover,
comparing the result of pCH510 transfection on the first day
after inoculation with those of the other groups, the distribution
of tumor cellswas much morelimited and theinvasion of tumor
cellsto normd tissue was delayed, suggesting that transfection
with pCH510 could inhibit tumor growth and invasion at the
early stage of tumor growth.

Plasmid pCH510 had inhibitory effect on murine tumor
from different inoculative doses and the effectswas negatively
correlated with the inoculative dose. The lower theinoculative
dose was, the more significant the effect was. For 10* of tumor
cellsinoculation, pCH510 could completely inhibit the tumor

growth in a period of 20 days. Chemotherapeutic agent kills
tumor cells rapidly and powerfully. For 10° of tumor cells
inoculation, the tumor did not grow within 11 days after
chemotherapy. At the sametime, the tumor weight in pCH510
transfection group was over 0.5 g, suggesting that chemotherapy
should be chosen first to kill residual tumor cells after surgery.
It had an inhibitory effect on tumor growth no matter
chemotherapeutic agent or pCH510 was used alone. But neither
was powerful enough. When we tried to enhance the antitumor
efficacy by combining anticancer drugs with immune
modulator CH50, we found that the therapeutic effectiveness
was not improved as we had expected by immediate 10-day
transfection with pCH510 after chemotherapy. And there was
no direct evidence to tetify the inhibition of the expression of
the plasmid by chemotherapy. CH50 plays an anti-tumor role
by regulating host immune response. So we tried to find out
the response pattern of host immune system to chemotherapy
and the proper timing of transferring pCH510 after
chemotherapy. Our results showed that chemotherapeutic agent
not only decreased the number of immunocytes but also
suppressed their activation. After injection of MMC, the
amount of immunocytes was the lowest fromd 1tod 3 and
returned to normal level on the 10" day. Similar phenomenon
was observed when dendritic cell (DC) counts and function
were assayed in periphera blood of lymphomaand solid tumor
patients before and after chemotherapy!®!. The DC counts
declined significantly within the first week from the start of
chemotherapy, recovered in the second week, and exceeded
the baseline values in the third week!?. The count of
immunocytes dropping to the lowest point means that the
cytotoxicity of the drug is over. At this moment the host
immune system is most severely damaged. If H22 cells were
inoculated to the mice on the third day after chemotherapy,
the tumor grew more fast than non-chemotherapy control (data
not presented), suggesting that immuno-therapy was needed
after chemotherapy. But immediate pCH510 transfection after
chemotherapy recruited very few inactivated immune cells, as
a result, the therapeutic effectiveness was not improved. In
contrast, the therapeutic effectiveness was significantly
improved by 15-day transfection with pCH510 5 days after
chemotherapy. The proper timing of combining chemotherapy
with pCH510 was on the 3" and 5" day after chemotherapy.
Besides proper timing, another influential factor on
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therapeutic effectiveness was the dose of chemotherapeutic
drug which has also been reported recently®28, One of the
disadvantages of conventional chemotherapy is the cytotoxic
side effect. How to make full use of the cytotoxicity to tumor
cells and lower the side effects is the basis of evaluating the
drug dose. In pilot experiments, four doses of MM C were set
as following: 150 pg, 100 pg, 50 pg and 25 pg. Two of eight
mice died from 150 pg MMC. None of the mice died from
100 pg MMC, but they were accompanied by obtuse reactions,
light weight and lackluster hair. For 50 pg and 25 pg MMC,
the mice were agile and no obvious side effects were found.
Therefore, 50 pg of MM C was the suitable dose for mouse in
our experiment. Our results were consistent with those of
related reportg?” 21, which showed that combined treatment
with low-dose chemotherapy could achieve better efficacy.

The growth of tumor from 10°of H22 inoculation was s owed
down by chemotherapy in comparison with the tumor from
10%of H22 inoculation without treatment. Transfection with
plasmid pCH510 alone did inhibit the tumor from 10*of H22
inoculation, but not the tumor from 106 of H22 inoculation
with chemotherapy, suggesting that chemotherapy had a dua
effect on tumor growth: on the one hand, they killed tumor
cells, on the other hand, they promoted tumor growth by
damaging host immune system. Furthermore, improvement of
the therapeutic effectiveness by a single immune factor
combined with chemotherapy was limited. The best way is
the combination of chemotherapy with several kinds of
synergic immune modulators. In tumor cells, there are a great
amount of over-expressed proteins which can be cleaved into
small peptides. These peptides can be used as tumor antigens
to induce specific antitumor immune response. At present, only
limited antigen peptides are identified, including MAGE-1,
MAGE-3, HER-2/neu, and MUC-1?. On the other hand, the
immunity of multi-valence CTLs induced by mixed antigen
peptides from tumor cellsisstronger than that of monovalence
CTL induced by agiven antigen peptide’®. Heat shock protein
70, asamolecular chaperon, can bind antigen peptide to form
Hsp70-peptide complex. The complex presents the antigen
peptide to antigen presenting cells (APC) mediated by high
affinity receptors on the surface of APC to induce CDg" CTL
response®*, |n addition to CDg* CTL response, the Hsp70-
peptides can also induce CD,* T cell response and NK cell
reaction®, Our experiment demonstrated that mixed antigen
peptides obtained from H22 hepatocarcinoma cells, bound to
Hsp70, could induce the production of CD8* CTLswhich could
kill specifically H22 cells and inhibit experimental tumor
growth invivo, It istheoretically practical that immune cells
recruited by pCH510 can be activated by Hsp70-H22 peptide
to produce powerful anti-tumor immunity, which was verified
by our experiment. The resultsin this paper showed that the
combination of non-specific immune response with specific
immune response could be a better strategy for the treatment
of tumor. The Cell I-Hep 11 recombinant polypeptide expressed
by plasmid pCH510 could recruit macrophages and other
immune cellsin vivo, activate macrophages and produce non-
specific antitumor immunity. Hsp70-H22 peptides could
specifically activate CD4*, CD8" T cells to produce specific
anti-tumor immunity. Immune cells were recruited into the
tumor tissue by the expressed product of pCH510 and activated
by Hsp70-H22 peptides, producing amuch stronger anti-tumor
immunity.

Nowadays tumor immuno-therapy is focused on specific
immune response induced by antigens such as using tumor
antigen peptides, tumor idiotype antibody!®*?. Tumor antigen
peptides can be obtained by some methods such as phage
display™®, isolation from Hsp70, hsp90, and gp96-peptide
complexi®4%, But it is difficult to get mixed antigen peptides,
and the complex obtained by the latter method isvery little. In

this paper we provided a new method which is simple and
effective, to obtain mixed antigen peptides from tumor cells by
freezing and thawing, heating and acid precipitating.

Transfection with plasmid pCH510 done could inhibit the
tumor originated from 10* inoculative dose of H22 cells. The
tumor originated from 10° inocul ative dose of H22 wasinhibited
by pCH510+Hsp70-H22 antigen peptides. Following the
treatment with MM C, the two factors could inhibit the tumor
from 10° inoculative dose of H22. These results indicate that
immuno-therapy isjust effective on a small amount of tumor
cells. The chemotherapeutic agent is the indispensable agent
once the tumor load is high. Chemotherapeutic agents can kill
tumor cells rapidly and powerfully, but not completely.
Combination of anticancer drugs and immune modulatorsis
necessary. And the combination of pCH510 and Hsp70-peptides
has been proved to be one of the choices for the treatment of
residua tumor after chemotherapy.

In summary, recombinant polypeptide CH50 isa promising
non-specific immune modulator. It can be expressed in vivo to
inhibit experimental tumor growth. Theinhibitory effect can be
further improved by combining pCH510 with Hsp70-tumor
antigen peptides. Furthermore, thetwo immune modulators can
synergize with chemotherapeutic agents to treat tumor. But
chemotherapeutic agents damage the host immune sysytem,
so that immuno-therapy has no effect within 3 or 5 days after
chemotherapy. For different immuno-therapy agents, different
chemotherapeutic drugs and different patients, the combining
pattern is possibly different. Individualized treatment regimen
should be adopted.
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