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【摘要】目的：探讨P-糖蛋白（P-glycoprotein，P-gp）在儿童霍奇金淋巴瘤(Hodgkin disease，HL)、非霍奇金淋巴瘤(Nonhodgkin lymphoma，NHL)和肾母细胞瘤（Nephroblastoma，WT）中的表达意义，为临床制定个体化疗方案提供理论依据。方法：采用免疫组织化学SP法检测 50 例淋巴瘤（HL 26 例、NHL 24 例）和 32 例肾母细胞瘤中 P-gp 的表达情况，及其与临床病理特征的关系。结果：（1）P-gp 在 HL、NHL、WT 中的阳性表达率分别为 57.7%、70.8%、65.6%。（2）HL和 NHL 中 P-gp 的表达差异无统计学意义（P=0.39）， WT 与癌旁对照组中 P-gp 的表达差异无统计学意义( P=1.00 )。（3）HL的乳酸脱氢酶（LDH）的量、有无纵隔病变对 P-gp 表达的影响有显著性意义（P=0.03、P=0.05）；NHL 的临床分期对 P-gp 的表达影响也有显著性意义(P=0.02)；肾母细胞瘤的组织分型、临床分期、有无淋巴结转移和术前化疗对 P-gp 的表达无显著性差异（P=0.53、P=0.25、P=0.64、P=0.45）。结论：（1）P-gp的高表达与儿童 HL、 NHL 和 WT 的耐药密切相关，是这三种肿瘤预后的不利因素。（2）在临床上我们可以根据肿瘤耐药蛋白的表达情况而针对性的选择化疗药物，使肿瘤患儿用上敏感的化疗药物。
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Expression and significance of P-gp in childhood lymphoma and Wilms
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【Abstract】Objective: This study aimed to detect the expression of P-gp in pediatric hodgkin lymphoma,nonhodgkin lymphoma and Nephroblastoma,which can provide a theoretical basis for individual chemotherapy in clinical. Methods:Immunohistochemistry was performed to detect the expression of P-gp in pediatric tumors(26HL,24NHL and 32WT), and we  can evaluated the relationship between P-gp and the clinical characteristics of tumors. Results: (1)The positive expression rates of P-gp was 57.7%,70.8%,65.6% in HL, NHL and WT.(2)There was no significant difference among HL and NHL(P=0.39),WT and adjacent normal tissues(( P=1.00) about the positive expression rates of P-gp.(3) The positive expression rates of P-gp was closely related to clinical stage, LDH, lymphnode metastasis in HL(P=0.03, P=0.05), and was related to the clinical stages in NHL(P=0.02). There was no significant correlation between the espression of P-gp with histological type, clinical stage, lymphnode metastasis, and preoperative chemotherapy time. Conclusion: (1)The high positive expression of P-gp correlate with tumor resistant of HL, NHL and WT, and there is one of unfavorable factors in prognosis.(2) According to resistance protein expression,we can better choice  chemotherapy drugs in clinical, in orde to the tumor children use sensitive durg.
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儿童恶性淋巴瘤和肾母细胞瘤均是儿童较常见的儿童实体瘤，淋巴瘤可分为霍奇金淋巴瘤(HL)和非霍奇金淋巴瘤(NHL)，发病率居小儿恶性肿瘤第 3 位[1]，其中 NHL 发病率和病死率居小儿恶性肿瘤第 5 位[2]。肾母细胞瘤又叫 Wilms 瘤，是最常见的小儿恶性实体瘤之一，最多见于 3 岁小儿[3]。化疗是恶性肿瘤必不可少的治疗手段，而肿瘤细胞对化疗药物的耐受性是制约化疗成功与否的关键因素，将直接关系到患儿的预后和生存质量。本研究通过免疫组织化学方法来探讨 P-gp 在儿童淋巴瘤和肾母细胞瘤中的表达，及其与肿瘤临床病理特征的关系，为临床优化化疗方案提供理论依据。
1   材料与方法
1.1  研究对象

收集重庆医科大学附属儿童医院病理科存档的 2008 年 5 月-2012 年 3 月经病理科专家诊断为淋巴瘤的组织标本蜡块 50 例（HL 26 例、NHL 24 例），2009 年 6 月-2012 年 3 月 WT 的组织标本蜡块 32 例，肾母细胞瘤癌旁对照组 10 例。HL 中男孩 23 例、女孩 3 例，年龄 2 岁～15 岁(平均 6 岁)；乳酸脱氢酶≤220 umol/L 9 例、＞220 umol/L 15 例，2 例未测。NHL中男孩 20 例、女孩 4 例，年龄 2 岁～ 14 岁(平均 5 岁 4 月)；病理分型：均为侵袭性淋巴瘤；根据美国国家肿瘤研究所（National Cancer Institute）的标准将其分为3型：淋巴母细胞型、小无核裂细胞型和大细胞型。WT 男孩 17 例、女孩 15 例，年龄 5 月～9 岁(平均 4 岁 5 月)；组织学类型：预后良好型(FH)包括上皮型 8 例，混合型 10 例，间质型 4 例，胚芽型 7 例；预后不良型(UH)又称间变型 3 例；肾母细胞瘤术前均行化疗，＜4 周 19 例、≥4 周 13 例 。其余病理特征的病例数见表 1 和表 2。

1.2  试剂

主要试剂  MDR1单克隆抗体购于美国 Biolegend 公司（CD243）；即用型免疫组化 ElivisionTM super 试剂盒购于福州迈新生物技术开发有限公司；DAB Kit 浓缩型 DAB试剂盒购于北京中杉桥生物技术有限公司。 

1.3  方法
所有标本均经 10% 中性福尔马林固定，常规脱水，石蜡包埋。将每一例蜡块作 4 um 厚的连续切片，免疫组织化学采用 SP 法检测组织中的 P-gp 的表达，实验步骤按说明书进行。

1.4  结果判断

具体标准为：P-gp主要以胞膜和胞浆内出现棕黄色颗粒为阳性细胞。采用半定量积分判读结果[4]，染色强度分级：0 分为无着色，1 分为浅黄色，2 分为棕黄色，3 分为棕褐色；再按阳性细胞所占比例评分：≤10% 为 0 分， 11%～25% 分 1 分，26%～50% 为 2 分，＞50% 为 3 分，然后将两者积分相加：阴性组“-”为 0～4 分，阳性组“+”>4 分。

1.5  统计学方法

采用 SPSS 17.0 软件包进行统计学处理。样本率比较采用 χ2 检验或 Fisher’s 精确概率法。显著性水准Α=0.05，以P≤0.05 为差异有统计学意义。
2     结果
2.1  P-gp 在淋巴瘤和肾母细胞瘤组织中的表达比较

P-gp 在 HL、NHL、WT 组织中的定位主要在胞膜，少量在胞质。P-gp 在 HL 与 NHL 中阳性表达率分别为（15/26）57.7%、（17/24）70.8%，但差异无统计学意义(P=0.39)（见图1 D～J）；P-gp 在肾母细胞瘤和癌旁组织中均表达，阳性表达率分别为（21/32，65.6%）、（7/10，70.0%），其中主要表达于肾小管，而肾小球中未见阳性表达。P-gp 在肾母细胞瘤和癌旁对照组中的表达差异无统计学意义（P=1.00）（见图1 K～M）。

图1     P-gp在HL、NHL、WT及肾母癌旁组织中的表达
Fig.1   The expression of P-gp in HL, NHL, WT and adjacent normal tissues of WT
2.2   P-gp 表达水平与淋巴瘤的临床病理特征的关系

HL 中 P-gp 阳性表达率与患儿乳酸脱氢酶的量、有无纵隔病变差异有统计学意义（P=0.03、P=0.05）；复治患者 P-gp 的表达（100%）高于初治患者（55.2%），但不具有统计学意义（P= 0.24）。NHL 中 P-gp 的阳性表达率与临床分期间差异有统计学意义（P=0.02），而与 IPI 评分、治疗情况、有无纵隔病变及临床分型差异无统计学意义（P=0.67、P=1.00、P=0.67、P=0.77）；见表 1。

2.3   P-gp 的表达与肾母细胞瘤的临床病理特征的关系
肾母细胞瘤患儿的临床分期、有无淋巴结转移及术前化疗的时间对 P-gp 的阳性表达率的影响无统计学意义（P=0.25、P=0.64、P=0.45）；预后良好型（FH）与预后不良型（UH）中差异无统计学意义（P=0.53）。见表 2。
表1    P-gp 表达与 HL 和 NHL 临床病理特征的关系（例，%）

Table 1   The correlation between the expression of P-gp and clinicopathological features in HL and NHL(case,%)
	病理特征
	P-gp

	
	HL
	NHL

	
	n
	－
	+
	阳性率（%）
	P
	
	N
	－
	+
	阳性率（%）
	P

	IPI评分
	
	
	
	
	/
	
	
	
	
	
	0.67

	＜3分 (低危组)
	/
	/
	/
	/
	
	
	9
	2
	7
	77.8
	

	≥3分 (中高危组)
	/
	/
	/
	/
	
	
	15
	5
	10
	66.7
	

	治疗情况
	
	
	
	
	0.24
	
	
	
	
	
	1.00

	初治
	23
	11
	12
	55.2
	
	
	21
	6
	15
	71.4
	

	复治
	3
	0
	3
	100
	
	
	3
	1
	2
	66.7
	

	乳酸脱氢酶（LDH）
	
	
	
	
	0.03
	
	
	
	
	
	/

	＜220 umol/L
	9
	7
	2
	22.2
	
	
	/
	/
	/
	/
	

	≥220 umol/L
	15
	4
	11
	93.3
	
	
	/
	/
	/
	/
	

	纵隔病变
	
	
	
	
	0.05
	
	
	
	
	
	0.67

	有
	5
	0
	5
	100
	
	
	9
	2
	7
	77.8
	

	无
	21
	11
	10
	47.6
	
	
	15
	5
	10
	66.7
	

	临床分期
	
	
	
	
	0.11
	
	
	
	
	
	0.02

	Ⅰ～Ⅱ
	16
	9
	7
	43.8
	
	
	11
	6
	5
	45.5
	

	Ⅲ～Ⅳ
	10
	2
	8
	80.0
	
	
	13
	1
	12
	92.3
	

	病理组织分型
	
	
	
	
	0.08
	
	
	
	
	
	0.77

	结节硬化型
	3
	0
	3
	100
	
	淋巴母细胞型
	11
	3
	8
	72.7
	

	淋巴细胞为主型
	12
	8
	4
	33.3
	
	小无核细胞型
	1
	0
	1
	100.0
	

	淋巴细胞消减型
	2
	1
	1
	50.0
	
	大细胞型
	12
	4
	8
	66.7
	

	混合型
	9
	2
	7
	77.8
	
	
	
	
	
	
	


表2       P-gp 的表达与肾母细胞瘤的临床病理参数间的关系（例，%）

Table 2   The correlation between the expression of P-gp and clinicopathological features in wilms tumor(case,%)
	
	P-gp

	
	n
	－
	﹢
	阳性表达率（%）
	P

	组织分型
	
	
	
	
	0.53

	FH
	27
	11
	18
	62.1
	

	UH
	3
	0
	3
	100
	

	临床分期
	
	
	
	
	0.25

	Ⅰ～Ⅱ
	12
	6
	6
	50.0
	

	Ⅲ～Ⅳ
	20
	5
	15
	75.0
	

	淋巴结转移
	
	
	
	
	0.64

	无
	26
	10
	16
	61.5
	

	有
	6
	1
	5
	83.3
	

	术前化疗
	
	
	
	
	0.45

	﹤4 周
	19
	8
	11
	57.9
	

	≥4 周
	13
	3
	10
	76.9
	


3 讨论 
恶性肿瘤是主要的致死性疾病之一，对人类生存构成了严重的威胁。目前化疗是临床上恶性肿瘤的主要治疗方法之一，但肿瘤细胞的多药耐药，使其不能被有效杀灭而导致化疗失败。MDR1 基因是最早被发现，也是最重要的多药耐药相关基因。P-gp 是一种由MDR1基因编码的膜糖蛋白，具有跨膜转运泵的功能，能与抗癌药物结合，将药物从胞内泵出胞外，使得胞内的药物浓度下降，药物作用逐渐减弱甚至消失，以此产生耐药性[5]。

国内向丽[6]研究结果示显示，P-gp 在 HL、NHL、WT 的阳性表达率分别为 90%、80%、85.7%。钱素英[7]用 RT-PCR 法检测 MDR1 基因在 NHL 中的表达为 59.1%。国外 Roberto Augusto Plaza Teixeira[8] 最近研究显示 P-gp 在肾母细胞瘤中的阳性表达率为 45%。本实验检测经典耐药蛋白 P-gp 在儿童 HL、NHL、WT 中的阳性表达率分别为 57.7%、70.8%、65.6%，均呈高表达，相比国外而言，P-gp 在我国耐药方面更具有主要地位，这可能提示 P-gp 介导的耐药机制是我国这些儿童肿瘤产生耐药的主要机制之一。

目前国内单独针对于霍奇金淋巴瘤的耐药性研究较少，本实验显示 P-gp 在霍奇金淋巴瘤中不仅高表达，而且与霍奇金淋巴瘤的乳酸脱氢酶（LDH）的量、有无纵隔病变相关，表达差异性有统计学意义。P-gp 的阳性表达率在有纵膈病变明显高于无纵隔病变、乳酸脱氢酶＞220 umol/L 明显高于乳酸脱氢酶≤220 umol/L（差异有统计学意义），这也许提示 P-gp 在肿瘤的预后方面具有重要的预测作用，或可作为预后评估的独立指标。

国内现在对于 P-gp 的阳性表达率与 NHL 的临床病理特征的关系尚存在分歧，袁晓露[9]研究显示 P-gp 的表达与年龄、性别、组织类型、临床分期等无关，与 LDH、IPI 评分、组织大小、化疗效果相关，而温晓莲[10]研究显 P-gp 在 NHL 中的表达和年龄、性别、IPI 指数、乳酸脱氢酶无明显相关性，与 LDH、临床分期的异常增高相关。本实验研究显示，P-gp 的表达与 NHL 的 IPI 评分、治疗情况、有无纵隔病变无相关，而与临床分期存在相关，即 P-gp 在 Ⅲ～Ⅳ 期患儿中明显高于 Ⅰ～Ⅱ 期的表达，也就是说 Ⅲ～Ⅳ 期患儿可能具有更强的耐药性，预后相对较差。

国内近五年来关于肾母细胞瘤中耐药蛋白的表达研究较少，有报道[11]显示多药耐药相关蛋白（MRP）在WT的癌旁组织中高表达（61.1%），而在肾母细胞瘤中低表达（16.7%），这显示肾母细胞瘤的癌旁组织中存在耐药蛋白的高表达。本研究显示，WT 的癌旁对照组中 P-gp 的表达与肾母细胞瘤组织中的表达差异无统计学意义，产生这种现象的原因可能有：1）P-gp 在人体正常组织和癌组织中都有不同程度的表达，主要分布于有分泌功能的上皮细胞中 [8]，其中肾上腺、肺脏、胃肠、胰腺、肾脏等组织中表达较高[12]；2）本实验组选取的肿瘤组织术前均有化疗，这可能使得本研究的肾母细胞瘤和癌旁组织中 P-gp 的表达量都较高；3）由于儿童肾母细胞属于分化不全所致的肿瘤，在临床上经过术前诱导化疗，可使部分肿瘤细胞诱导分化成正常的肾脏细胞。何小伟[13]等用维甲酸分化诱导移植肾母细胞瘤的裸鼠研究结果显示维甲酸通过诱导肾母细胞瘤分化发挥抑瘤作用。

C. K. van Kalken[14] 证实了 P-gp 在肾母细胞瘤的表达依赖于分化管状结构的程度。国内也有文献报道[15-16] 肾母细胞瘤的上皮细胞的表达与预后也存在明显负相关。本实验也观察到 P-gp 主要表达在肾小管样的上皮细胞中，而在胚芽型组织中表达较弱，因此肾母细胞瘤中 P-gp 的阳性表达率与肿瘤的预后存在负相关。

随着研究的不断深入，多药耐药的逆转已取得了诸多可喜的成果[17-18]，但肿瘤的耐药是一个多因素、多基因共同参与的过程，临床上的耐药问题远没有得到很好的解决，很多具体的问题仍需要我们进一步的探讨与研究。明确各种肿瘤所对应的耐药蛋白的表达程度，为临床选择有效的、敏感的化疗药物提供指导，减少治疗的盲目性，提高预见性，改善患者的预后状况，提高患者生存质量。
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Abstract

The emergence of drug resistant cells is one of the main obstacles for successful chemotherapeutic treatment of haematological malignancies. Most
patients initally respond to chemotherapy at the time of first clinical admission, but often relapse and become refractory to further treatment not only
to the drugs used in the first treatment but also to a variety of other drugs. Laboratory investigations have now provided a cellular basis for this clinical
obsenvation of multidrug resistance (MDR). Expression of a glycoprotein (referred to as P-glycoprotein) in the membrane of cells made resistant in
itro to naturally occurring anticancer agents like anthracyclines, Vinca alkaloids and epipodophyllotoxins, has been shown to be responsible for the
so-called classical MDR phenotype. P-glycoprotein functions as an ATP-dependent, unidirectional drug effux pump with a broad substrate specifcty.
that effectively maintains the intracellular cytotoxic drug concentrations under a non-cytotoxic threshold value. Extensive clinical studies have shown
that P-glycoprotein is expressed on virtualy all types of haematological malignancies. including acute and chronic leukaermias, multiple myelomas
and malignant lymphomas. Since in model systems for P-glycoprotein-mediated MDR. drug resistance may be circumvented by the addition of non-
cytotoxic agents that can inhibit the outward drug pump. clinical trals have been initiated to determine if such an approach will be feasible in a clinica
situation. Preliminary results suggest that some haematological malignancies, among which are acute myelocytic leukaemia, multiple myeloma and
non-Hodgkin's lymphoma, might benefit rom the simultaneous administration of cytotoxic drugs and P-glycoprotein inhibitors. However, randomised
clinical trials are needed to evaluate the use of such resistance modifiers in the clinic
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Teixeira RA, Odone-Filho V, de Camarao B, Zerbini C, Filipi R, Alencar A Cristofani L.
Department of Pediatrc Oncology and Hematology, Universidade de S0 Paulo S0 Paub, Brazil rapteixeira@uol combr

Abstract
Fifteen percent of patients with Wilms' tumor (WT) experience relapse. It has been suggested that weight and age may affect the chances of relapse
Few studies have investigated the role, if any. between P-glycoprotein (P-gp) and relapse. The authors assessed the prognostic value of tumor weight
and age at diagnosis and asked whether some other potential biological markers, specifically P-gp protein expression, had a prognostic value in
favorable-histology WT. No association between age and relapse could be found. Patients with tumor weight 2550 g were 6 times more likely to
relapse, whereas P-gp expression was positive in 18/40 (45%) of the patients, of which 10/12 (83 3%) relapsed and 8/28 (28.6%) did not. Further
studies are necessary to elucidate whether or not P-gp is related to relapse in patients with histologically favorable Wilms' tumor. If confirmed, the
protein may be used in the future as a target for new drugs and treatments for this group of patients
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Abstract
The membrane transporter multi-drug resistance 1 (MDR1, P-gp) regulates the bioavailabilty of endogenous and exogenous compounds and has been
implicated in disorders such as Parkinson's disease, cancer, epilepsy, human immunodeficiency virus disease, and inflammatory bowel disease. To
promote further understanding of the role of MDR1 in disease. we have characterized cellular MDR1 mRNA expression in post-mortem human and
fresh-frozen Sprague-Dawley rat tissues by using radioactive oligonucleotide probe in situ hybridization. We report MDR1 mRNA in human and rat
endothelial cells of small vessels in the brain and pia mater. Mdr1 mRNA is also expressed in the blood vessel walls of rat sensory dorsal root and
sympathetic ganglia. In peripheral tissues, we have observed MDR1 mRNA in human and rat liver and renal tubules and in human adrenal cortex and
the epithelial lining of rat intestine. In female and male reproductive tissues of rat, strong gene activity has been found in steroid-hormane-synthesizing
cells. Quantification of MDR1 mRNA in human striatum has revealed reduced levels in Parkinson patients compared vith control individuals. The high
expression of MDR1 mRNA in blood vessels of the nervous system, in tissues involved in absorption and excretion, and in tissues forming barters to
the emvironment support the physiological role of MDR1 as a regulator of intracelular levels of endogenous and exogenous compounds
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Depariment o Iedical Oncology, Free Universty Hospial, Amsterdam, The Netheriands.

Abstract

Adult renal cell carcinoma (RCC) is clinically resistant to chemotherapy. However, in nephroblastoma (NBL) chemotherapy has increased sunvival
dramatically. We studied the P-glycoprotein (P-gp) expression of 18 RCC and 9 NBL as well as 1 benign renal adenoma and fetal renal tissue using
three different monoclonal antibodies (MRK-16, C-219, JSB-1). P-gp was found positive with ll three antibodies in 12/18 RCC, while only 2 tumors
were completely negative. Staining varied with respect to intensity and number of positive cels [5%-90%]. Intense staining was seen at the apical
side of malignant tubules in well differentiated parts of RCC and in tubular structures of the benign renal adenoma. Poorly diferentiated parts of the
tumors showed less staining. In NBL blastemal parts were negative. In 4/8 specimens showing focal epithelial differentiation, however, the luminal
side of more differentiated tubular structures did stain, strongly resembling P-gp staining in the developing fetal human kidney. These results indicate
that P-gp expression in normal (fetal) human kidney as well as in benign and malignant tumors derived from this organ depends on the degree of
differentiation of tubules, which may have implications for chemotherapy sensitivity in both malignant tumors

PIID: 1672585 [Pushies - indexed for MEDLINE]




[15] 董淳强.肾母细胞瘤的血管生成调节因子和多药耐药研究进展[J].中国临床新医学，2009，2(6)：657-660.

Dong C Q. Reaserch of vascularization regulatory factor and multidrug resistence in Wilms tumor[J]. Chinese Journal Of New Clinical Medicine,2009,2(6):657-660.
[image: image15.jpg]B SR h EERATEF NS ARGTRLR e

Reaserch of vascularization regulatory factor and multidrug resistence in ¥ilms

+tumor
(Megey |[H Teex |G 5 | (G FmssmEn| @473 | & @ pF]
doi 10.3989/3. 1o, 1674-3806. 2008, 06. 47

HE: EEEAE (Vilns tumor, VI R/MLE ILABIE AIE, AT, WTRFABTAFHBPRARE TVINETE R
EA, YRR BLTAEAME, EE R, $BAUTAREEERE. WENE AR, HOTAMHARESHERN L
BEAIETHSAMEAERE, FILELT BAVIFTIFR N0 EESVTYE TR S B HET REFANM, HRBIZENBT

TR HERFADE.
frE: EeE
Author?  DONG Chugisng
EERR:  EERRPE-MEERSAE, BTS00z
LRH PEISHHES

Toundl:  FESANEIAESTINERE AT
F B 2008 26)

sx8: wu

£ R meemmen S smmmexgoms S ope B
WEHRS: w0 nr




[16] Francesca Diomedi Camassei,Giuseppe Arancia,Maurizio Cianfriglia,et al.Nephroblastoma: multidrug-resistance P-glycoprotein expression in tumor cells and intratumoral capillary endothelial cells[J].Am J Clin Pathol,2002,117(3):484-490.
[image: image16.jpg]Am.J Clin Pathol, 2002 Har;117(2):434-90.

Nephroblastoma: multidrug-resistance P-glycoprot
endothelial cells.

expression

tumor cells and intratumoral capillary

Department of Pathology, Bambino Gesi Chidren's HospitabResearch nstiute, Rome, faly.

Abstract

The development of chemoresistance in a variety of cancers seems related to overexpression of the P-glycoprotein (P-gp) drug pump.
Nephroblastoma, the most common malignant renal tumor of childhood, usually is responsive to treatment, and prognosis s favorable in most cases
However, the disease in a subset of patients is refractory to treatment, and the disease follows an aggressive course. To study P-gp expression in
this tumor and its correlation with outcome, tumor samples from 93 patients were examined by immunohistochemical analysis. P-gp expression was
determined separately in both tumor cells and intratumoral capillary endothelium. The likelihood ratio test. the Kaplan-Meier method, and the log-rank
test were used to evaluate its association with clinical course, grade, stage, and administration of preoperative chemotherapy. The results for the
majority of nephroblastomas were variably positive: in 43 (46%) of them, newly formed capillary endothelial cells also stained positive. While no
association of P-gp expression in tumor cells with clinical course, stage, and grade could be demonstrated, positiiy in endothelial cels correlated
significantly with unfavorable outcome, suggesting that chemoresistance depended on an active blood-tumor barrier. Previous chematherapy induced
P-gp overexpression in tumor cells.
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