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Correlation Between Infiltrating Lymphoid Cells and

Neoplastic Cell Apoptosis in Nasopharyngeal Carcinoma
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Abstract:【Objective】To investigate the correlation between infiltrating lymphoid cells and neoplastic cell apoptosis

in nasopharyngeal carcinoma (NPC).【Methods】38 untreated NPC biopsies were collected from the Department of

Pathology , Sun Yat-sen University of Medical Sciences.TUNEL (TdT-mediated dUTP Nick End Labeling)method was

performed for quantitating the apoptosis count(AC , numbers of apoptotic cell from among 5 000 NPC cells).DAKO

LSAB kit (K 0681)and respective primary antibodies were used for detecting reactive T-lymphocyte , monocyte/

macrophage , pan B-lymphocyte , and accessory dendritic cell immunohistochemically.The amount of infiltrating lymphoid

cells was indicated in terms of TCI (T-cell index), MMI(monocyte/macrophage index), BCI(B-cell index), and DCI

(dendritic cell index)by their cell numbers per one average high power field , respectively.【Results】①The AC varied

greatly from case to case in untreated NPCs , the mean value being(12.9±13.9)/5 000;②The AC was both positively

correlated with TCI (P <0.05)and MMI (P <0.05), but not with BCI (P >0.05)and DCI (P >0.05).

【Conclusions】①The infiltrating T-lymphocytes representing cell-mediated immunity are able to induce NPC cell apopto-

sis;②The infiltrating monocytes/macrophages might principally be an apoptosis-inducer or as a consequence of degraded

apoptotic debris;③The infiltrating B-lymphocytes representing humoural immunity and antigen presenting dendritic cells

as well are not directly correlated with NPC cell apoptosis.
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鼻咽癌中浸润的淋巴类细胞与瘤细胞凋亡的关系

宗永生 , 李　智 , 刘克拉 , 买世娟 , 梁英杰

(中山医科大学病理学教研室 , 广东 广州 510089)

摘 要:【目的】研究鼻咽癌中浸润的淋巴类细胞与癌细胞凋亡间的相关性。【方法】收集中山医科大学病理学教研室 38

例未经治疗的鼻咽癌活检标本。应用 TUNEL(TdT-mediated dUTP Nick End Labeling)方法定量检测凋亡癌细胞计数(每 5 000 个

鼻咽癌细胞中的凋亡细胞数)。以免疫组化法分别检测T 细胞 ,单核/巨噬细胞 , B 细胞和树突状细胞。【结果】①在未经治疗

的鼻咽癌活检标本各例间癌细胞凋亡计数差异很大 ,平均为(12.9±13.9)/5 000;②凋亡癌细胞计数与T 细胞指数(I , 即平均

每个高倍视野浸润的 T淋巴细胞数)和单核/巨噬细胞指数(moncyte macro phage index ,MMI , 即平均每个高倍视野浸润的单核/

巨噬细胞数)均呈正相关 , P <0.05 ,但凋亡癌细胞计数与 B细胞指数(平均每个高倍视野浸润的 B 淋巴细胞数)和树突状细

胞指数(平均每个高倍视野浸润的树突状细胞数)无相关性 , P >0.05。【结论】①代表细胞介导免疫的浸润性 T淋巴细胞可

以诱导鼻咽癌细胞凋亡;②浸润的单核/巨噬细胞可能主要是癌细胞凋亡的诱导者也可能部分是凋亡的后果;③代表体液
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免疫的浸润性 B淋巴细胞和递呈抗原的树突状细胞与鼻咽癌细胞的凋亡无直接相关性。
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　　Lymphoinfiltration is a pathognomonic feature of na-

sopharyngeal carcinoma (NPC)[ 1] , and the amount of

infiltrating lymphoid cells including T lymphocyte ,

monocyte/macrophage , B lymphocyte , and dendritic cell

could influence the patients' prognosis
[ 2]
.On the other

hand , neoplastic cell apoptosis could always be found in

human untreated NPC biopsies[ 3 ,4] as well as NPC cell

line nude mice transplants[ 5 ,6] .Does correlation between

infiltrating lymphoid cells and neoplastic cell apoptosis

exist in untreated NPC ?What kinds of infiltrating lym-

phoid cells are correlated with NPC cell apoptosis ?What

role do the infiltrating lymphoid cells play on NPC cell

apoptosis ? This research was aiming at the issues just

mentioned above.

1　MATERIAL &METHODS

1.1　Material

Thirty-eight untreated NPC biopsies were collected

from the Department of Pathology , Sun Yat-sen Universi-

ty of Medical Sciences in the year 1997.All the biopsy

specimens were fixed in 10% formalin and embedded

with paraffin.The paraffin blocks were consecutively

sectioned.

1.2　H&E stain

Routine haematoxylin and eosin staining (H&E)

was performed on every NPC biopsy slide.

1.3　In-situ cell death detection

TUNEL [ TdT (Terminal deoxynucleotidyl trans-

ferase)-mediated fluorescein-dUTP Nick End Labeling]

method was performed for detection and quantification of

apoptosis count by use of Boehringer Mannheim “ in-situ

cell death detection kit , AP (Cat.No.1684809)”.The

working procedure was carried out following the enclosed

instruction in the kit.The positive signals showed dark

purple color.

1.4　Immunohistochemistry

LSAB immunohistochemistry and respective primary

antibodies were performed for detection of reactive T-

lymphocyte , monocyte/macrophage , B-lymphocyte and

accessory dendritic cell using DAKO LSAB kit(K 0681)

and primary antibodies.The primary antibodies used

were UCHL1 , Lysozyme EC 3.2.1.17(Muramidase),

L26 and S-100 for reactive T cell , monocyte/

macrophage , pan B cell and accessory dendritic cell , re-

spectively .The working dilutions of these antibodies

were 1/100 , 1/300 , 1/100 and 1/150 for UCHL 1 ,

Lysozyme EC 3.2.1.17 , L26 , and S-100 , respectively.

Microwave pretreatment using pH6.0 citrate buffer was

done before adding the UCHL1 or L26 diluted antibody

solution.Trypsin pretreatment was adopted for immuno-

histochemical detection of S-100 and Lysozyme EC 3.2.

1.17.

1.5　Apoptosis count of NPC cells

Apoptosis count (AC)of NPC cells was indicated

as the numbers of apoptotic cell from among 5 000 NPC

cells demonstrated on TUNEL slide by the use of “ in-situ

cell death detection kit” .TCI(T cell index), MMI

(monocyte/macrophage index), BCI (B cell index),

and DCI(dendritic cell index)were shown as the num-

bers of positive cell per one average high power field(10

×40)by counting at least 5 appropriate fields on their

respective immunohistochemically stained slides.

1.6　Statistical analysis

Spearman rank correlation was used for statistical

analysis.

2　RESULTS

2.1　Morphology of neoplastic cell apoptosis and in-

filtrating lymphoid cells

According to the criteria of WHO ' s histological

classification , all of the 38 NPC biopsies were of the

non-keratinizing carcinoma in type.Among them , 30 be-

long to undifferentiated subtype (undifferentiated carci-

noma of nasopharyngeal type), and 8 belong to differen-

tiated subtype (differentiated non-keratinizing carcino-

ma).The neoplastic cell AC varied greatly from case to
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case, the mean value was (12.9±13.2)/5 000.On

H&E stained slides , the typically morphological changes

of apoptotic cells , such as condensed nucleus and

eosinophilic cytoplasm (Fig.1), apoptotic bodies(Fig.

2) and apoptotic bodies phagocytosed by neighboring

neoplastic cell or macrophage (Fig.3)could be found.

These apoptotic cells and bodies showed end-labeling

signals on TUNEL slide (Fig.4).The reactive T-lym-

phocytes(Fig.5), monocytes/macrophages (Fig.6),

pan B-lymphocytes(Fig.7)and accessory dendritic cells

(Fig.8)infiltrating within the NPC tissues could be

clearly distinguished on their specifically stained slides.

2.2 　Correlation between neoplastic cell apoptosis

count and the indexes of infiltrating lymphoid cells

The mean values of AC , TCI , MMI , BCI and DCI

were 12.9±13.2 , 43.7±29.3 , 41.4±29.7 , 15.1±

17.0 and 23.6±23.8 , respectively.Rank correlation

test was statistically calculated between these indexes by

Spearman' s formula.The data obtained showed that ①

there was significant difference between AC and TCI(r

=0.347 , P <0.05)as well as AC and MMI (r =

0.476 , P <0.05);and ②no correlation existed be-

tween AC and BCI(r =-0.024 ,P >0.05)as well as

AC and DCI(r =0.189 , P >0.05).

3　DISCUSSION

NPC was formerly called lymphoepithelioma[ 7] be-

cause of a mixed appearance of epithelial and lymphoid

cells presenting in tumour growth histopathologically.

Since the report of Svoboda et al[ 8] , it is popularly rec-

ognized that the lymphoinfiltration is representing an im-

munological response against epithelial neoplastic

cells
[ 9]
.In 1993 , Zong et al

[ 2]
.reported the effect of

infiltrating lymphoid cells on NPC patients' prognosis;

and recently Li and Zong described the apoptotic features

of NPC cells in untreated NPC biopsies
[ 3]

and NPC cell

line nude mice transplants[ 5 ,6] .These findings logically

lead the authors to study the correlation between infiltrat-

ing lymphoid cells and neoplastic cell apoptosis in NPC.

The authors think that to illustrate the basic molecular

events involved in untreated NPC cell apoptosis will be of

benefit for designing therapeutic research work because

either radiotherapy or chemotherapy would play some

therapeutic effects on NPC mainly through the pathway of

apoptosis.

Though the AC and TCI were both varied greatly

from case to case , there was a definite positive rank cor-

relation between them as shown in the above result.

Worthy to be noted is that a monoclonal antibody , clone

UCHL1 , was used for detecting infiltrating T-lympho-

cytes in this study.This antibody can recognize a 180

185ku determinant of reactive T-lymphocytes[ 10] and is

not able to demonstrate pan T cells;and therefore it is

an excellent marker for detecting reactive T cell or mem-

ory/effector cell[ 11] .Therefore , the reactive infiltrating

T-lymphocytes might have the ability to induce neoplastic

cell apoptosis in untreated NPC.According to the logical

postulation , the authors further assume that the cell-me-

diated immunity represented by reactive T cells might ex-

ert its effect on NPC cell apoptosis.This finding is an

additional evidence and theoretical basis for investigating

therapeutic agents to enhance human cell-mediated im-

munity against NPC
[ 12]
.But however , though the au-

thors had demonstrated a definite linkage of reactive T

cells and neoplastic cell apoptosis , the interactions be-

tween tumour-infiltrating lymphocytes (TILs)and NPC

cells would be very complex.On the one hand , NPC

cells harbouring Epstein-Barr virus(EBV)could process

and present EBV-encoded antigens onto cytotoxic T

cells[ 13] ;and on the other hand , the TILs could express

T cell receptor gene[ 14] in NPC tissues.So , the issue

concerning correlation of reactive T lymphocytes and NPC

cell apoptosis is worthy to be further investigated.

How to interpret the positive correlation betweenAC

andMMI?The macrophages can produce a whole array of

cytokines including TNF-α(tumour necrosis factor-α)that

will combine with TNFR(tumour necrosis factor recep-

tor)expressed on NPC cell surface and trigger the TNF-

α-mediated apoptosis
[ 15]
.The macrophages can process

and present antigens , such as EBV-encoded LMP-1 onto

the infiltrating CTLs(cytotoxic T-lymphocytes)in coop-

eration with HLA A2 antigen
[ 15]
.And then , the stimu-

lated CTLs would undergo TCR(T cell receptor)gene

rearrangements and become tumour-specific
[ 15 , 16]

.By

clonal proliferation the tumour-specific CTLs will in their
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turn induce apoptosis.However , a few infiltrating mono-

cytes/macrophages might be a consequence of phagocyto-

sis initiated by degraded apoptotic cells (or secondary

necrosis following apoptosis).Accordingly , besides re-

active T cells , the infiltrating monocytes/macrophages

might also play a role in inducing NPC cell apoptosis.It

should be noted herein that besides apoptosis-inducing

action , the macrophages might lyse the tumour cells by

producing some toxic metabolites and proteolytic en-

zyme[ 15] , therefore resulting in necrosis.

No correlation existed between AC and BCI.This

revealed that the amount of infiltrating B-lymphocytes ,

which represent humoural immunity , could not directly

influence neoplastic cell apoptosis.It should be pointed

out that the humoural immunity might be indirectly even

though very little related to apoptosis because , as it is

popularly known , there are interactions between cell-me-

diated and humoural immunity.

The infiltrating dendritic cells might be originated

from perivascular tissue as opposed to a derivation from

the mononuclear phagocyte system
[ 17]
.Unlike mono-

cytes/macrophages , the dendritic cells are poorly phago-

cytic and have large amount of class Ⅱ molecules on

their cell surface[ 15] .So , the dendritic cells are much

more associated with humoural immunity and thus rea-

sonably showed no close correlation between DCI and AC

in untreated NPC.
(本文图见插页 1)
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