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Induction of Autologous Cancer-specific Cyto-
toxic T Lymphocytes using Dendritic Cells from
Patients with Medullary Thyroid Carcinoma

Jeong-Hoon Kim, M.D.

Purpose: Recent studies suggest that immunization with
autologous dendritic cells (DCs) results in a protective im-
munity and a rejection of established tumors for various
human malignancies. It has been reported that a dense
infiltration of DCs correlates with a favorable prognosis for
several types of cancer. The purpose of this study is to
determine whether DCs are generated from peripheral blood
monocytes by using cytokines such as granulocyte
macrophage-colony stimulating factor (GM-CSF), TNF- «,
FIt-3 ligand and IL-4 and to determine if cytotoxic CD8 T
cells are activated against medullary thyroid carcinoma
(MTC) tissue by the DCs.

Methods: Peripheral bloods were obtained from two patients
with MTC. Mononuclear cells were cultured in the presence
of GM-CSF, FIt-3 ligand, TNF- @ and IL-4 for 14 days to
establish DCs. At day 16, the differentiated cells were
analyzed morphologically using electron microscopy. The
immunophenotypic features of DCs such as expression of
CD1a, CD83, and CD86 were anlayzed by immunofluore-
scent microscopy. At day 15, DCs were incubated with either
thyroid cancer tissue or normal thyroid tissue for an addi-
tional 7 days.

Results: The generated DCs showed the classic morphology
of DCs including multiple processes and a profuse cyto-
plasm. Activated cytotoxic T lymphocytes (CTLs) were
observed with prominent pseudopods. The CTLs activated
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by DCs bound to the MTC were observed by scanning
electron microscopy. However, normal tissues were free from
CTL binding.

Conclusion; We could generate DCs from peripheral blood
mononuclear cells. Furthermore, these DCs activate CTLs
that are able to attach to MTC tissue. These results suggest
that DCs can be used as an adjuvant for immunotherapy
of MTC. This study represents the basis for the development
of new therapeutic strategies not only for MTC but also for
other malignancies. (Korean J Endocrine Surg 2006;6:
55-62)

Key Words: Dendritic cells, Medullary thyroid carcinoma
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AEZEA T " ZF(cytotoxic T lymphocyte)7} -8 14
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Fig. 1. The micrograph of non-neoplastic thyroid tissue after being
fixed with formalin and embedded in paraffin (H&E, X100).
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Fig. 2. Pathologic finding of medullary thyroid carcinoma. Round to spindled cells are arranged in clusters, and acinar pattern with
intersecting amyloid deposits (A, X100). Tumor cells contain uniform, round to oval nuclei with finely granular chromatin, and
small and visible nucleoli. Cytoplasm has abundant eosinophilic (B, *<200).

Fig. 3. Morphology of freshly isolated and cultured peripheral blood mononuclear cells (PBMNCs) from medullary thyroid carcinoma
patient. Light micrograph shows freshly isolated PBMNCs on day 1 (A, X400) and a typical dendritic cell developing from
PBMNCs after 5 day cultured in GM-CSF, IL-4, Fit3-L, and TNF-a¢ (B, 400).
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Fig. 4. Light micrographs of freshly isolated PBMNCs during culture. Cells were cultured for 8 days (A, X100, B, X400) in GM-CSF,
IL-4, Fit3-L, and TNF- ¢. This shows numerous dendritic cells.

25 ARt 3027 g
3] Al A Th v 5ol A w3
3 > (Dako kit 1 : 5 Carpinteria. CA. USA)©. & 1587t ?ﬂ_i-]
At Ath. dat FA 222 EUY T-AXE FA S 742
o] &efol=of AeA 2417k §E3-A1Z1 § DAKO-LSAB
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tetroxide = 3t T 1 & 1A ZF FHF AT F o E&
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AUR7IE o] &ate] AA CO = 7x3 T Al sdfd F3}
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Fig. 5. Light micrographs of freshly isolated PBMNCs during
culture. Cells were cultured for 16 days ( X400) in Flt3-L,
GM-CSF, IL-4, and TNF- ¢. The generated cells showed
a typical morphology of mature DCs including multiple
dendrites and profuse cytoplasm at day 16.
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Fig. 6. The morphology of activated T cells. This view shows acti-
vated T cells and dendritic cells during culture with IL-2
(original magnification, <400). Activated T cells show mul-
tiple pseudopods and abundant nucleosomes.

Fig. 7. Scanning electron micrograph of an activated T cell. An
activated T cell adheres to the medullary thyroid cancer tis-
sue (X10,000).
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7 B MFR T, G 1A RE T ALE BHFA7)7]
$1814 1,000 [U/mle] IL2E F7}ste] &4z AE o] 3
B3 BYE 02 Nol T AT/ 4L BT
% ASlthFig. 6). FARALE A42H 02 424417 o]

Fig. 8. Scanning electron micrograph of a non-activated T cell whi-
ch cultured with normal thyroid tissue. This view shows a
T cell with less prominent surface structure (X7,500).

Fig. 9. Scanning electron micrograph of a dendritic cell. The cell
attached to the medullary thyroid cancer tissue (X3,500).
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