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ABSTRACT 

Background: Glioma is the mostly occurred primary tumor in our central nervous system. As the 

chemotherapy and radiotherapy has failed to safely boost the efficacy of malignant glioma treatment during 

the last twenty years, there is an urgent need to find alternate new therapeutic protocols, and the 

immunological therapy is one of them. Dendritic cells (DCs) gained great attention in this field of research. 

Objective: To determine T lymphocytes (CTL) cytolytic activity, when stimulated by immunological 

product consisted of the fusion between glioma-DCs to be suggested as adjuvant in glioma therapy. 

Patients and method: This was a descriptive study conducted on 14 high grade glioma patients at 

Neurosurgery Department; Al-Maadi Military Hospital between 2018 and 2020. By using chemical fusion 

method, cultured glioma cells and DCs acquired from mononuclear cells of peripheral blood were fused. The 

processed glioma products were divided into 3 categories: (A) Suspension of fused glioma with CTL-

effectors; (B) Suspension of co-culture glioma and DC cells with CTL-effectors, and (C) Lymphocytes only 

categorized as control. CTLs cytotoxicity effects on tumor cells were measured using MTT colorimetric 

analysis Ex-vivo. 

Results: Cytotoxic effects of CTLs activated by fused cells compared with co-cultured CTLs group and un-

sensitized lymphocytes was shown to be significantly high. The potency level of CTLs fused category 

elevated tremendously (P-Value less than 0.01). 

Conclusion: The fusion method of dendritic cell based immune-therapy has highly potent antitumor effects 

via inducing CTLs actions. 

Keywords: Immunotherapy, Lymphocytes, MTT assay. 

 

INTRODUCTION 

     Malignant brain tumors are one of the 

most serious kinds of cancer. 

Glioblastoma multiforme is ranked as the 

most frequent of these incurable tumors, 

accounts nearly about 50% from brain 

glioma and 25%from brain malignancies 

in grownups (Davis et al., 2010). 

     Surgical treatment, chemotherapy and 

conventional radiotherapy are the 

classically used therapies for gliomas. 

However, all are failed to achieve 
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complete healing in majority of cases and 

the relapse is inevitable, also with bad 

prediction. Improving and updating the 

clinical tools for curing and avoidance of 

malignant glioma relapse after traditional 

treatment is mandatory in neurosurgical 

field (Zhong et al., 2012). 

Immunotherapeutic is one of the most 

important candidates in the new proposed 

and possible managements for glioma. 

Due to its main contribution in immune 

system modulation and cross presentation 

of antigens, DCs gain more attention in 

research of immune based therapeutics for 

malignant glioma (Banerjee et al., 2010). 

     The fusion tumor vaccine which is 

known as dendritoma, in addition of being 

the newly synthesized antigen from the 

original tumor, it efficiently displays the 

new antigens and stimulates CTLs, 

opening a novel research area as the 

results are encouraging (Fan and Zhu, 

2011). 

     The development of anti-glioma 

effector cytotoxic T lymphocytes 

sensitized in reaction to the gene vector 

IFN-β and DCs presentation, has showed 

effective immunotherapy techniques 

against glioma (Nakahara et al., 2010). 

The discovered plans for immune based 

therapies for glioma is to focus on natural 

killer T cells (Dhodapkar et al., 2011). 

The researches on animals like mouse for 

comparison the intra-tumor injection of 

DCs combined with pre-irradiated cells of 

glioma in their brains, showed that brain 

tumor-bearing mice lived longer (Kikuchi 

et al., 2010). All of these observations 

suggest the therapeutic benefits of 

injecting DC and irradiation glioma cells 

into tumors. Comprehensively, 

immunological therapy by using DCs in 

animal models and clinical trials has been 

proven to be safe for enhancing the local 

immunity in the brain (Okada et al., 

2013). 

     The main goal of successful 

therapeutic course for malignant brain 

tumor is to target and eradicate leftover 

tumor cells after surgery. Given the 

widespread nature of glioma, finding and 

killing every residual tumor cell is a 

challenging feat. However, the therapeutic 

techniques that hire the body's own 

immune system to fight residual tumor 

cells hold the hope. Immunotherapy for 

cancer treatment has the privilege that the 

immune effectors are able to specifically 

target and destroy tumor cells that are 

invisible to traditional treatment 

modalities, meanwhile stimulating long-

lasting immune monitoring against cancer 

cells (Pachter et al., 2010). Traditionally 

dendritic cell-dependent immunotherapy 

has utilized the tumor lysis products or 

tumor derived peptides to stimulate 

anticancer immunity. The findings of 

previous researches testing the CTLs 

activity on dendritoma or Dendritic cells 

stacked with apoptotic cells of glioma 

showed that it has elevated killing activity 

and proliferative capacity versus 

dendritoma prepared from monocyte 

derived DCs fused with self-tumor cells 

(Sloan and Parajuli, 2010). Koido et al. 

(2013) concluded that giving cancer 

patients fused DCs with neoplastic cells is 

a safe immunotherapeutic intervention 

technique that produces effective tumor-

specific T-cell immune responses Ex 

Vivo. 

     The current study aimed to 

investigate the anticancer effects of 

cytotoxic T cells incubated with a fused 
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glioma - DCs vaccination as adjuvant 

therapy for glioma. 

PATIENTS AND METHODS 

     This was a descriptive study that 

conducted on 14 high grade glioma 

patients from the Department of 

Neurosurgery, Al-Maadi Military hospital 

during the period from 2018 to 2020. Of 

the 14 patients, four patients were 

diagnosed as glioblastoma multiforme, 

seven patients as astrocytoma and three 

patients as oligo-dendroglioma.  

     Glioma was removed aseptically from 

the patient. RPMI1640 was used to wash 

tissues. The tumor was cut into small 

pieces to start digestion by trypsin, 

followed by filtration with mesh of steel 

having varying sizes to prepare the 

suspension of glioma cells. After 

centrifugation and two times wash of the 

suspension, it was suspended again in 

culture medium for propagation, and 

subculture was done while seen the cells 

covering the bottom. 

     Lymphocyte separation medium 

(Ficoll-paque) was used to centrifuge 100 

ml of anticoagulated peripheral blood 

mingled with same volume of phosphate 

buffered saline. Following washing and 

culture, the layer of mononuclear cell was 

discarded cautiously, centrifugated, and 

reconstituted in a complete cell growth 

medium. After 2 hours of incubation, non-

adherent T lymphocytes were collected, 

and stored in tank of liquid nitrogen, for 

further use in collecting of purified CTLs 

lymphocytes. Complete cell growth 

medium was added to adherent T cells 

which contain conc. 1µg/ml for rh IL-

4and rh GM-CSF. Three days later, the 

starting volume of the complete culture 

medium with cytokines was reduced to 

half and exchanged. Six days later, we 

added 50 ng/ml TNF-αto the culture 

within the media, and ten days post-

harvest DCs were gathered. On day six 

and day ten HLA-DR, CD86 phenotypic 

testing was done respectively. 

     DCs were cultured for seven days, then 

CD86-FITC was used for staining and 

mingled coequally with PKH-26 stained 

glioma cells at a 2:1 ratio in a cell culture 

tube. The supernatant was removed after 

centrifuging the cell mixture. After one 

minute of incubation, 0.001L of 

polyethylene glycol solution with 

concentration of fifty percent was 

gradually supplemented. To stop the 

fusion, centrifugation of the suspension 

then upper layer was eliminated. The cell 

pellet was re-suspended in a cell growth 

medium. After thirty-six hours culturing, 

flow-cytometry was utilized to capture the 

final fused cells. 

     A Nylon wool column was used for 

collection and elution T-lymphocytes 

which previously collected non-adherent 

lymphocytes. For preparation of DCs, 

Glioma tumor cells were co-cultured with 

DCs in a ratio (3:1) respectively for 36 

hrs. After that, DCs were mixed with T-

cells in a percentage of 1:10 for three 

days. At the end, by co-culturing CTLs 

with the fusion cells at a ratio of 1:10 for 

three days, the tumor-specific T-cells were 

produced. Following maturation, the 

specialized cytotoxic T lymphocytes were 

extracted as non-clung cells, then washed 

and moved to a 96-well plate for 

cytotoxicity test. 

     The suspensions of tumor cells were 

divided into 3 main groups which 

included: (A) activated CTLs by fused 

cells; (B) activated CTLs by co-cultured 
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cells of glioma with DCs and (C) A 

control group consisting of lymphocytes. 

The percentage of plating cytotoxic T 

lymphocytes on the 96 well plate were 

adjusted to 10: 1, 20: 1, 40: 1 and 80: 1 ( 

CTLs : glioma cells) respectively, with 

three replicates. Target glioma cells and 

effector cells separately were considered 

two negative control groups. The optical 

densities of all groups were calculated by 

OD after 3 days in culture via MTT assay, 

which was a colorimetric assay used to 

measure cytotoxicity (loss of viable cells) 

or cytostatic activity (shift from 

proliferation to quiescence), and 20 µl 

MTT was dropped in each well, after then, 

the 96 well-plate was incubated for 

another four hours. A total amount of 150 

µl dimethyl sulfoxide (Sigma-Aldrich) 

was then poured in each well. The 

culturing plate was gently agitated at 37°C 

for 10 min. Spectrophotometer was used 

for measuring absorbance (A) values at 

570 nm, and used to calculate the 

percentages of cytotoxicity. Data was 

demonstrated as the mean of three ODs. 

The following formula was used to 

compute the effector cell mortality rate: 

[O.D1-(O.D3-O.D2)] / O.D1 × 100, where 

O.D1: glioma cell optical density; O.D2: 

CTLs optical density; O.D3: target cells 

after CTLs reaction optical density. 

Statistical analysis: 

     The Statistical Package of the Social 

Sciences (SPSS 25.0) statistical tool was 

used to perform the statistical analysis. 

Numerical values were suggested as mean 

+standard deviation (SD). 

RESULTS 

 

     Of the fourteen patients, there were 

four patients of glioblastoma multiforme 

(GBM), seven patients of astrocytoma, 

and three patients of oligo-dendroglioma. 

     To obtain adherent cells, peripheral 

blood mononucleated cells (PBMC) were 

cultivated for 2 hours (Figure 1A). The 

cytokines were added to cultures with 

adherent cell and then the culture was 

continued for another 24 hours. Cell 

aggregation was detected during the 

culture time, because multiple colonies 

altered to the current large phenotype, 

producing suspended aggregates after 

culturing for six days. Meanwhile, the 

edge of cells in colonies showed ruffles 

which were the characteristic of DCs 

morphology (Figure 1B). Following the 

addition of TNF-α, cells appeared 

irregular under the microscope, 

transitioning from an aggregated to a 

dispersed condition. Lastly, the typical 

DCs were shown to have apparent surface 

expansion bulging (Figure1C). 

Flowcytometric analysis revealed that 

mononuclear cells lacked the expression 

of cluster of differentiation 86 and MHC 

class II cell surface receptor HLA-DR 

(Figure 1D). Both CD86 and HLA-DR 

expression were found to be low after 

culturing in conditions containing both 

GM-CSF and IL4 (Figure1E) as this 

corresponds to the immature state of DC 

phenotype. Oppositely, after adding TNF-

α, there was a greater expression of both 

molecules CD86 and HLA-DR (Figure 

1F), an indication of maturity and 

activation of DCs. 
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Figure (1): Dendritic cell morphology and phenotypic detection. 

 

     Microscopically, initial cells of glioma 

were shown to be spherical suspension 

scattered in culture medium. The cells 

turned into oval and became adherent to 

the culture dish's sides after 4 hours. After 

48 hours of culture, the cells number 

decreased with a low density, although 

cell generation was robust. The sizes and 

shapes of tumor cells were diverse, 

showed to be trigonal, as a polygon or 

irregular with minimal cell bulge. 

Following ninety six hours cultivation, the 

density of cells elevated markedly, and the 

morphology was still diverse and similar 

to the pathology of glioma. These stable 

cellular shapes kept for ten days of 

incubation (Figure 2A). 

Following similar conditions, FITC-

labeled CD86 pre-stained DCs appeared 

green. Also, stained glioma cells appeared 

yellow by bright-field. At a wave length 

570 nm, all cells were seen red (Figure 

2B). The cell membranes showed to be in 

contact after a period of 24hour DCs-

glioma fusion incubation by using an 

inverted contrast microscope. Fusions 

may occur in different forms as multiple 

glioma fused to multiple DCs; multiple 

glioma cells fused with a single DC; or 

multiple glioma cells fusions as a cluster. 

As seen under fluorescent microscope 

after 36-hour fusion incubation, DCs were 

green colored but fusion cells were 

colored yellow (Figure 2C). 
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Figure (2): A) Cultivated glioma cells After 10 days, s; B) Stained glioma cells 

(PKH26-red staining); C) Fusion of glioma cell and DCs, where DC appeared green(blue 

dart); fused cells were yellow colored (red darts). 

 

      The cytopathic effects of cytotoxic T 

lymphocytes, stimulated by glioma cells 

fusion, highly increased than the effects 

caused by the CTLs group stimulated by 

co-cultured glioma cells and with un-

sensitized T lymphocytes (P.Value<0.01). 

However, the ratio of cytotoxic activity 

elevated in both of fusion cells and 

cocultured CTLs groups (Figure 3). 

 

Figure (3): The fused group efficiently increases CTLS activity. 
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DISCUSSION 

     Dendritic cells are proved to be the 

core of both arms immune system, innate 

and adaptive immunity. Many researches 

have been conducted to look for their 

differentiation, derivation and its roles in 

modern immunotherapies. Dendritic cells 

can be originated from diverse of cellular 

sources, like CD34+ primogenitor in the 

bone marrow, pluripotent BM stem cells 

and cord blood, from circulating 

monocytes in the peripheral blood. 

Different techniques using cocktails of 

cytokines are used to shift the 

differentiation toward DCs (Wolfl et al., 

2011). 

     Monocytes-derived DCs are the mostly 

utilized type of DCs for clinical research. 

Their differentiation from PBMCs was by 

the help of IL4 and GM-CSF (Chiang et 

al., 2011). The immunogenicity of the 

cells of glioma is potentially low as 

naturally. Several T cells have been 

discovered to invade inside glioblastoma 

as shown in different studies (Wolfl et al., 

2011 and Waziri et al., 2012). 

Lymphocytes around glioma are 

frequently used as a sign for good 

prediction (Dunn et al., 2011). DCs are 

commonly considered to be the most 

potent APCs, with a potential capability to 

activate T lymphocytes initially. 

     As DCs stimulation and function 

directly impact the type of immune 

responses, the function of DCs needs 

more research to define its therapeutic 

capabilities (Zhou et al., 2011). Different 

studies proved that the dendritic cells can 

induce tumor-specific CTLs for the 

treatment of glioma. Furthermore, DC 

vaccines have been utilized as part of the 

treatment regimen in patients with minor 

lesions after the traditional treatment 

because its effect is affordable and 

stimulates the body immunity (Yu et al., 

2010). 

     The number of DCs in different body 

tissues is extremely low but dispersed 

vastly. So, it is important to setup a 

mature DCs culture protocols to get 

enough number of dendritic cells for 

further researches (Liu et al., 2011). 

     Implementation of new protocols for 

isolation and culturing of Dendritic Cells 

ex vivo is expensive under specific 

precautions (Li and Chen, 2013). 

Peripheral blood derived DCs culturing 

give many benefits; a) the sample 

obtained simply; b) the donor pool is 

widely available; c) the stage of 

maturation is controlled easily. As a 

Consequence, the most ideal way to 

obtain dendritic cells is through the 

peripheral blood. So in our research, we 

used the patient peripheral blood as a 

donor of DCs. PBMC was separated by 

Density gradient centrifugation technique. 

Due to their higher gravities than 

lymphocytes, RBCs and granulocyte were 

separated in low fraction; at the separator 

medium interphase, mononuclear cells 

were settled. The used separation 

technique was appropriate for a little 

blood volume. Dendritic cells origins, 

phenotypes and actions are variant and 

diverse. DCs perform a vital function in 

both activating T cells and developing 

peripheral and central immune tolerance 

(Li et al., 2011). 

     Depending on the maturation state of 

dendritic cells, there will be corresponding 

immune-modulatory actions (Shi et al., 

2012). Whereas activation of T 

lymphocytes and initiation immunological 
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response occur by mature DCs, the 

immature DCs will process antigens 

robustly and inhibit T lymphocyte 

activation; finally, T lymphocyte will be 

poorly primed (Yang et al., 2011). 

     Ex vivo researches revealed that iDCs 

may prevent the production of antigens 

specialized T lymphocytes (Xia et al., 

2010). Accordingly, investigations have 

shown that a higher level of DCs 

maturation is connected with the 

generation of effective antitumor-specific 

cytotoxic T cells (Shinozaki et al., 2010). 

     Many cytokines supplied in a two steps 

combinations technique have been shown 

in studies to stimulate DCs collected from 

peripheral blood; the starting adding of 

IL-4 and GM-CSF activate PBMC to 

enhance the development of immature 

DCs. whereas adding of tumor necrosis 

factor-α will promote dendritic cells 

maturation. In the current research, 

lymphocyte separation medium was used 

to collect mononuclear cells derived from 

the peripheral blood of affected patients. 

Both Interleukin 4 and GM-CSF are used 

in culture to skew the growing and 

differentiation of mononuclear cells to 

toward DCs, whereas hinder the formation 

of neutrophils and macrophages. To 

increase the maturation of DCs we added 

a Tumor necrosis factor-α, so DCs 

stimulate a powerful capability to induce 

T cells. By using microscopy the idealistic 

visual morphology of DCs showed 

stellate-like projections of the cells which 

progressively grew toward maturation and 

differentiation. Moreover, DCs 

Flowcytometric characterization shows 

high presentation of CD86 and HLA-DR 

phenotypes indicating DCs maturation 

(Wen et al., 2011). 

     Optimizing the production of 

immunotheraputics against tumors by 

varied techniques can improve and 

increase the activity of dendritic cells. The 

term heterozygote Dendritoma refers to 

the outcome of fusions between different 

types of glioma antigens and autologous 

dendritic cells as a modification on DCs 

maturation. The antigens specific to the 

tumor and co-stimulatory actions with 

Dendritic Cells was ideally presented by 

the fusion technique. Dendritoma is able 

to effectively deliver numerous antigens 

specific to the tumor through functional 

molecules recognized by triggering the 

response of immunity against selective 

and intended tumor toxicity (e.g. MHC 

class I-II molecules and other co-

stimulatory signal molecule). Depending 

on the existing results the use of 

Dendritoma is feasible for treating 

malignancy (Kjaergaard et al., 2010). 

     Tumor-DCs fusions as a vaccine not 

solely shows full antigens of the tumor 

cells, however it furthermore provides 

many capabilities of presentation of 

antigens and stimulation of cytotoxic T 

lymphocyte (Fan and Zhu, 2011), 

consequently the immune response is 

enhanced. The primacy in the cell fusion 

technology is that it provides triggering of 

an effective immune response because the 

fusion cells present all specific tumor 

antigens. Given the fact that the most of 

the antigen classes identifying human 

cancer cells are not yet known, fused 

tumor cells could be a simple and 

effective way for developing an anticancer 

vaccination. Both polyethylene glycol 

approach and the electric fusion technique 

are two current fusion technologies that 

can be used in clinical studies. Electric 

fusion is the most efficient fusion process 
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currently available with efficacy 1 to 2 

grades greater than chemical fusion (Zhu 

et al., 2011). The polyethylene glycol 

approach on the other hand, is a simple, 

cost-effective, and practical procedure 

(Shi et al., 2010). 

CONCLUSION 

     This study has showed that, activating 

the cytotoxic T lymphocyte (CTLs) by a 

vaccine compromised of DCs-glioma cell 

fusion, have efficient antitumor actions. 

These findings show that developing a 

safe and effective fusion vaccine could be 

a potential clinical therapy for glioma 

patients. 

REFERENCES 

1. Banerjee D, Matthews P and Matayeva E. 

(2010): Enhanced T-cell responses to glioma 

cells coated with the anti-EGF receptor 

antibody and targeted to activating 

FcgammaRs on human dendritic cells. 

Immunotherapy, 31: 113-120. 

2. Chiang CL, Hagemann AR, Leskowitz R, 

Mick R, Garrabrant T, Czerniecki BJ, 

Kandalaft LE, Powell DJ and Coukos G. 

(2011): Day-4 myeloid dendritic cells pulsed 

with whole tumor lysate are highly 

immunogenic and elicit potent anti-tumor 

responses. PLoS One, 6: 28732-37. 

3. Davis FG, Kupelian V, Freels S, McCarthy 

B and Surawicz T. (2010): Prevalence 

estimates for primary brain tumors in the 

United States by behavior and major histology 

groups. Neuro Onco., 3: 152-158. 

4. Dhodapkar KM, Cirignano B, Chamian F, 

Zagzag D, Miller DC, Finlay JL and 

Steinman RM. (2011): Invariant natural killer 

T cells are preserved in patients with glioma 

and exhibit antitumor lytic activity following 

dendritic cell-mediated expansion. Int J 

Cancer, 109: 893-899. 

5. Dunn P, Dunn F and Curry T. (2011): 

Focus on TILs: prognostic significance of 

tumor infiltrating lymphocytes in 

humanglioma. Cancer Immun., 7: 12-17. 

6. Fan F and Zhu Z. (2011): Progress of 

dendritic cell in tumor immunotherapy. 

Medical Recapitulate, 17: 542-544. 

7. Kikuchi T, Akasaki Y, Abe T and Ohno T. 

(2010): Intratumoral injection of dendritic and 

irradiated glioma cells induces anti-tumor 

effects in a mouse brain tumor model. Cancer 

Immunol Immunother., 51: 424-430. 

8. Kjaergaard J, Wang LX, Kuriyama H and 

Puisieux I. (2010): Active immunotherapy for 

advanced intracranial murine tumors by using 

dendritic cell tumor cell fusion vaccines. J 

Neurosurgery, 103: 156-164. 

9. Koido S, Homma S, Okamoto M, Namiki 

Y, Takakura K, Uchiyama K, Kajihara M, 

Arihiro S, Imazu H, Arakawa H, Kan S, 

Komita H, Kamata Y, Ito M, Ohkusa T, 

Gong J and Tajiri H. (2013): Strategies to 

improve the immunogenicity of anticancer 

vaccines based on dendritic cell/malignant cell 

fusions. Oncoimmunology, 2: 25994-25998. 

10. Li L, Sun S and Cao X. (2011): Impact of 

immature dendritic cells to T cell function and 

IL-10 and TGF-β1 expression. Immunol J., 

27: 122-125. 

11. Li W and Chen H. (2013): Immunotherapy 

of glioma. Chin J Minimally Invasive 

Neurosurg., 14: 478-480. 

12. Liu Z, Dai J and Fu Z. (2011): Culture and 

preliminary identification of murine bone 

marrow dendritic cells in vitro. J Biol., 28: 25-

27.31. 

13. Nakahara N, Pollack IF, Storkus WJ, 

Wakabayashi T, Yoshida J and Okada H. 

(2010): Effective induction of anti-glioma 

cytotoxic T cells by co-administration of 

interferon-beta gene vector and dendritic cells. 

Cancer Gene Ther., 10: 549-558. 

14. Okada H, Kohanbash G, Zhu X, 

Kastenhuber ER, Hoji A, Ueda R and 

Fujita M. (2012): Immunotherapeutic 

approaches for glioma. Crit Rev Immunol., 

29: 1-42. 

15. Pachter S, DeVries E and Fabry Z. (2010): 

The blood–brain barrier and its role in 

immune privilege in thecentral nervous 

system. J Neuropathol Exp Neurol., 

62(6):593–604.  



 

 

MOHAMED F. EL-NUBI et al., 

 

830 

16. Shi D, Xiong L and Qin Z. (2010): 

Preparation of multiplegene regulated 

neuroglioma vaccine. Clin Med Engineering, 

17: 6-9. 

17. Shi Q, Zeng W and Chen M. (2012): Impact 

of IL-10 and TNF-α to dendritic cells in 

chronic hepatitis B patients. Immunol J., 25: 

311-313. 

18. Shinozaki Y, Wang S and Miyazaki Y. 

(2010): Tumor-specific cytotoxic T cell 

generation and dendritic cell function are 

differentially regulated by interleukin-27 

during development of anti-tumor immunity. 

Int J Cancer, 124: 1372-1378. 

19. Sloan E and Parajuli P. (2010): Human 

autologous dendritic cell-glioma fusions: 

feasibility and capacity to stimulate T cells 

with proliferative and cytolytic activity. J 

Neurooncol., 64:177-183. 

20. Waziri A, Killory B, Ogden AT 3rd, Canoll 

P, Anderson RC, Kent SC, Anderson DE 

and Bruce JN. (2012): Preferential in situ 

CD4+CD56+ T cell activation and expansion 

within human glioblastoma. J Immunol., 180: 

7673-7680. 

21. Wen Y, Gao L and Li M. (2011): Interaction 

of cancer with immunity and the novel 

strategy of cancer immunotherapy. China 

Cancer, 11: 103-107. 

22. Wolfl M, Merker K, Morbach H, Van Gool 

SW, Eyrich M, Greenberg PD and Schlegel 

PG. (2011): Prime Tumor Reactive 

Multifunctional CD62L+ human CD8+ T cells 

for immunotherapy. Cancer Immunol 

Immunother., 60: 173-186. 

23. Xia Y, Zhang Y and Jiang S. (2010): 

CD4+T-cellanergy induced by lin(-) 

CD117(c-kit)(+) stem cell-derived immature 

dendritic cells loaded with nuclear antigen 

derived from Trypanosoma equiperdum. 

Autoimmunity, 43: 664-671. 

24. Yang M, Yang Y and Yue B. (2011): 

Identification and Immunological Study of 

DCs cytokineinduced. J Chinese Pract Diagn 

Ther., 25: 466-469. 

25. Yu H, Zhang J, Liu Y and Wang X. (2010): 

In vitro study of cord blood antigen-sensitized 

dendritic cells induce anti-tumor effects. Chin 

J Laboratory Diagn., 14: 107-108. 

26. Zhong Y, Liu Z and Song Y. (2012): The 

effects of combined therapy of PI3K inhibitor 

and Ad-PTEN in human glioma nude mice 

model. Chin J Nervous Mental Dis., 36:104-

107. 

27. Zhou CL, Su ZL, Zhu JL, He ZQ, Wang 

SJ, Li P and Xu HX. (2011): Functional 

study of transcription factor HIx modified 

dendritic cell line DC 2.4. ChinJ Cell Mol 

Immunol., 27: 274-277. 

28. Zhu C, Zheng Q and Zhang Q. (2011): 

Application and developmentof dendritic cells 

in cancer immunotherapy. PractJ Cancer, 26: 

108-110. 



 

 

 EVALUATION OF T-CELL CYTOTOXICITY IN THE TREATMENT… 

 

831 

تقييم سمية الخلايا التائية فى علاج أورام المخ الخبيثة  
 بواسطة لقاحات الخلايا التغصنية خارج الجسم 

يسري ذكى على   ، وائل رفعت عبد الحميد حبلص* ،محمد فؤاد محمد النوبي*

 وائل أبو الخير مصطفى*** ،أسامة محمد السيد الغنام** ،الزهيرى*

 مصر  القاهرة، كلية طب الازهر، ،حة المخ والاعصاب**وجرا قسمي الباثولوجيا الاكلينيكية*

 مصر  ،القاهرة، الاكاديمية الطبية العسكرية، قسم الميكروبيولوجى والمناعة***

E-mail: mohamed.nobee31@gmail.com  

الج وووووعص ال  ووووو ا  الووووولدب الوووووهر ا وووووول ليووووو   ا  داب ا  ل ووووو   ووووو  خلفيةةةةةة البحةةةةة  

ا لج ووووم ال ووووعلا اللإ م ووووع ا  ال ووووعلا ا يوووو ع ا  ووووا   و ووووو   عل وووو   الم كووووونظ  ا وووو ا

ع المع ووو    كعاووو  و وووع   ع ووو    وووعلا الووولدب الوووهر ا الن  وووا رشروووعا ًوووعم ال  ووو     عروووا

رلحووووو    جوووووعت ر   لكووووول د  ع  ووووو   ه وووووهي ره لووووو   كوووووعا ال وووووعلا الم وووووع ا ل وووووهوعظ 

ا  ا وذا المجعم ال حثااكتس   النع ع المتغ    إوت ع ك   ا  .معرا

 حه وووه ا وووعي النع وووع اللمجع  ووو  التع  ووو    وووه  حج وووووع رلا ووو   ر وووت   الهةةةدن مةةةث البحةةة  

 النع ووووع المتغ وووو    ل ووووت  إ ت ا وووو    ر ووووع ا  تلإوووولا روووو  ا اووووهرعلا روووو   الوووولدب الووووهر ا

 .ك علا رسع ه  ا  علا اللدب الهر ا

ا  ل   وووو  وووووذة الهدا وووو  المرضةةةةى وطةةةةر  البحةةةة   اللصووووج    لوووو  لدر وووو    وووو  ر   ووووع

رووووعللدب الووووهر    ووووعل  الهد وووو  ر سوووو    ا وووو  الموووو   ا   ووووع  رمست ووووج  الم ووووعت  

رإ وووووتنهاب ي   ووووو  ا اوووووهرعلا اللإ م وووووع ا  2020الووووو   2018ال سووووولإ    ووووو  الجتووووو ي رووووو  

المستنل وووو  روووو    ووووا  وووو  تروووو  ًع ووووع الوووولدب الووووهر ا المووووود     النع ووووع التغ وووو    

النع وووع    وووهي ال ووولاي للوووهبظ   ووو  ااوووهرعلا النع وووع الهر  ووو  ا  ل ووو  المسوووتود   رووو  النع وووع 

التغ ووو     حووو  ضووو  ن   وووعا  رووو  ال وووللا ا ث لووو    ع لإووولمظ   وووه  ووو     ووو   ر لووو  

( رجمل وووو  النع ووووع الل مجع  وووو  1لنع ووووع الوووولدب الووووهر    لوووو  لووووع  رجمل ووووعد لت وووومم   

( رجمل وووو  النع ووووع الل مجع  وووو  2   لتوووو   وووو     وووو   ع رعلنع ووووع الم هرجوووو  ا التع  وووو  السووووعر 

( رجمل ووووو  النع وووووع اللمجع  ووووو  3   التع  ووووو  السوووووعر   التوووووا  حجوووووووع النع وووووع المح ووووو  

كمجمل ووو   وووعر   ر    ووو    وووت   التوووا لووو   حجوووو رعلنع وووع التغ ووو   ظ   وووه  ووو     ووو   
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ع  لوووو  ًع ووووع الوووولدب الووووهر   رلا وووو   كجووووعلي النع ووووع الل مجع  وووو  التع  وووو  السووووعر  للنع وووو

 .ا تنهاب اًت عد ص عغ التت اص ل لب

 وووهدي  كجوووعلي  وووم   النع وووع التع  ووو  الم  ووو   رلا ووو   النع وووع الم هرجووو   نتةةةائل البحةةة  

ا   ل لوووو  رلإث وووو  روووو  النع ووووع التع  وووو  الغ وووو  ر  وووو    المجمل وووو  ال ووووعر  (  ل لوووو  ل  ووووع

 ظ   النع ع المح    ره ا ااهرعلار  رجمل   النع ع التع    الم     رلا 

ي   وووو  ا اووووهرعلا  وووو  ال ووووعلا الم ووووع ا ال ووووع    لوووو  النع ووووع المتغ وووو   ل ووووع  الاسةةةةتنتا  

 ووووشل  اد  ل وووو  للغع وووو  ر ووووعتي لووووش داب روووو  ًووووعم  حج ووووو ا ووووعي النع ووووع الل مجع  وووو  

 ظالتع   

 ظاص ل  ال علا الم ع ا  النع ع الل مجع     ي     ص غ التت  الكلمات الدالة 


