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[Abstract] Background and purpose: Postoperative chemotherapy targets the metastatic cancer in the
remaining lymph nodes, but the heterogeneity in multidrug resistance (MDR) of metastatic cancer cells is a main factor
affecting chemotherapeutic efficacy. Recent studies only examined the primary lesion of esophageal squamous cell
carcinoma(ESCC). There is no report about heterogeneity between the primary tumor and metastases lymph node.
The purpose of this study was to explore the heterogenous expression and clinical significance of multidrug resistance
(MDR) associated proteins in primary tumors and metastatic lymph nodes in patients with thoracic ESCC. Methods:
The expressions of lung cancer associated resistance protein (LRP), P-glycoprotein (P-gp), topoisomerase [[ (TOPO-
II), thymidylate synthase (TS), glutathione S-transferase-n (GST-n) were examined by immunohistochemistry in
primary lesions and corresponding metastatic lymph nodes in 54 patients with thoracic ESCC. The differences between
expression of primary lesions and matched metastatic lymph nodes were compared and analyzed in relationship with
tissue differentiation degree. Results: The discordant rates of the expression and drug resistance between primary
lesions and corresponding metastatic lymph nodes in LRP, P-gp, TS, TOPO- Il and GST-n were 63.0% and 26.9%,
42.6% and 22.2%, 48.1% and 25.9%, 50.0% and 29.6%, 18.5% and 1.9% respectively. The expression of LRP showed
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significant difference between the primary tumors and lymph nodes (P=0.026). No significant differences were found

for the other four proteins, and GST-t was expressed in all patients in both the primary tumors and lymph nodes. Protein

expression was not associated with degree of differentiation. Conclusion: There is evident of heterogenous expression

of MDR associated proteins in metastatic lymph nodes compared to the primary tumors of ESCC. The examination of

expression levels of MDR associated proteins in metastatic lymph nodes is helpful to select the postoperative rational

chemotherapy plan.
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Tab. 1 Clinical characteristics in 54 esophageal squamous cell

carcinoma patients

Clinical characteristics n(%)
Differentiation

Low 25(46.3)

Moderate 16(29.6)

High 13(24.1)
Stage

Iy 7(13.0)

I 41(75.9)

IV, 1(1.8)

Vg 5(9.3)
T stage

T, 1(1.8)

T, 8(14.9)

T, 38(70.3)

T, 7(13.0)
N stage

N, 54(100)

No 0(0)
M stage

M, 48(88.9)

M,, 1(1.8)

M, 59.3)
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Fig. 1 The expression of multidrug-resistant (MDR) proteins in

primary tumors in esophageal squamous cell carcinoma (ESCC)
patients

(x100)
GST-n: Weak positive expression (+; left) and strong positive
expression (+++; right); LRP: Negative expression (-; left) and strong
positive expression (+++; right); P-gp: Negatvie expression (-; left)
and strong positive expression (+++; right); TOPO-II: Negative
exprssion (-; left) and positive expression (++; right); TS: Negative
expression (-; left) and strong positive expression (+++; right).
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Tab.2 The heterogenous expression of MDR associated proteins in primary tumors and metastatic lymph nodes in patients with esophageal squamous cell

GST-n

Discordant

TOPO- I

Discordant
expression

TS

Discordant

P-gp

Discordant

LRP

Discordant

Discordant Discordant Discordant

Discordant

Discordant

Case

Differentiation

expression resistance

resistance

resistance expression resistance

expression

resistance

expression

11

14
10

12

12

11

16

25

Low

16
13
54

Moderate
High

1.9

222 48.1 25.9 50.0 29.6 18.5

26.9 42.6

63.0

Discordant rate/%
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Tab.3 Comparison of the MDR associated protein expression levels between primary ESCC tumors

and metastasized lymph nodes

[1(%)]
. Protein expression level
Protein - P value
0 None 1 Low 2 Moderate 3 High

GST-n 1.000
Tumor 0 (0%) 1(1.9) 9(16.6) 44 (81.5)
Lymph node 0 (0%) 2(3.7) 7(13) 45 (83.3)

LRP
Tumor 18 (33.3%) 19 (35.2) 13 (24.1) 4(7.4) 0.026
Lymph node 31 (57.4%) 12 (22.2) 7 (13.0) 4(7.4)

P-gp 0.923
Tumor 22 (40.7%) 21(38.9) 9(16.7) 2(3.7)
Lymph node 22 (40.7%) 23 (42.6) 7(13.0) 2(3.7)

TOPO-II
Tumor 19 (35.2%) 22 (40.7) 12 (22.2) 1(1.9) 0.435
Lymph node 26 (48.1%) 13 (24.1) 14 (25.9) 1(1.9)

TS
Tumor 20 (37.0%) 23 (42.6) 8(14.8) 3(5.6) 0.646
Lymph node 22 (40.7%) 23 (42.6) 5(09.3) 4(7.4)
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Tab. 4 Associations of MDR associated protein expression in primary tumors and lymph nodes based on

degree of differentiation

[n(%0)]
. Differentiation
Protein - P value
Low(n=25) Moderate(n=16) High(n=13)
GST-n 0.846
Upregulated 3(12.0) 1(6.3) 0(0)
Consistent 19 (76.0) 14 (87.4) 12 (92.3)
Downregulated 3(12.0) 1(6.3) 1(7.7)
LRP 0.769
Upregulated 10 (40) 6(37.5) 5(38.5)
Consistent 10 (40) 10 (62.5) 5(38.5)
Downregulated 5(20) 0 (0% 3(23.0)
P-gp 0.549
Upregulated 5(20) 3(18.8) 3(23.1)
Consistent 13 (52.0) 9(56.3) 9(69.2)
Downregulated 7 (28.0) 4(25.0) 1(7.7)
TOPO-II 0.131
Upregulated 9 (36) 7 (43.8) 0(0)
Consistent 11 (44) 6(37.5) 10 (76.9)
Downregulated 5(20) 3(18.8) 3(23.1)
TS 0.237
Upregulated 6 (24) 7 (43.8) 0(0)
Consistent 12 (46) 6(37.5) 11 (84.6)
Downregulated 7 (28) 3(18.8) 2(15.4)
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Fig.2 The expression of MDR proteins in metastatic lymph
nodes in patients diagnosed with ESCC

(x100)
GST-n: Weak positive expression (+; left) and strong positive
expression (+++; right); LRP: Negative expression (-; left) and
strong positive expression (+++; right); P-gp: Negative expression of
P-gp (-; left) and positive expression (++; right); TOPO-II: Negative
expression (-; left) and positive expression (++; right); TS: Negative
expression (-; left) and positive expression (++; right).
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