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人肾小管上皮细胞 HK-2 的培养及生长曲线测定
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  [ 摘要]  目的: 通过细胞计数法绘制人肾小管上皮细胞株 HK-2 细胞的生长曲线, 了解 HK-2 细胞的生长特性,为相关实

验研究提供参考。方法: 将 HK-2 细胞用含 10 % 胎牛血清的 DMEM / F12( 1∶1)培养基培养,每隔 24 h在倒置显微镜下观察

细胞生长范围,并进行计数,连续观察 7 d后, 以存活细胞数( 万 /mL) 对培养时间 ( h 或 d) 作图, 即得生长曲线。结果: 细胞呈

立方形铺路石样贴壁生长,细胞间连接紧密。细胞数目在培养第 2 d开始增加,但在第 1～3 d增加缓慢, 第 3～6 d 细胞数目急

剧增加, 并进入指数生长期,在第 6 d时细胞达到饱和密度( 100% ) ,在第 7 d时细胞数目显著下降。结论: 在 1～3 d细胞生长

处在潜伏期, 3～6 d细胞进入大量分裂的指数生长期,第 6 d达到饱和后, 细胞生长则进入衰退期。
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[ Abstract]  Objective: To investigate growth feature of human tubular epithelial cells( HK-2) through cell

growth curve. Method: The HK-2 cells were cultured by DMEM / F12( 1∶1) with 10 % fetal bovine serum. The

cells morphology was observed through the microscope, and cells were counted per 24 hours. After observing 7 days

the cell growth curve was drawed based on day and amount. Result: We found that HK-2 cells crawling like stone

road on the bottle surface. The cell amount began increased on the second day, but the speed was slower during the

first day to the third day. The amount increased rapidly from the third day to the sixth day, and the cells were in the

exponential phase of growth. On the sixth day, the cells were in saturation density( 100% ) . However, the amount

decreased rapidly on the seventh day. Conclusion: The cells were in the incubation period from the first day to the

third day, and in the exponential phase of growth from the third day to the sixth day, and in the decline phase on the
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seventh day.

[ Key words]  human tubular epithelial cells; cell culture; cell growth curve

  人肾小管上皮细胞 ( human tubular epithelial

cell) 株 HK-2 是研究肾间质纤维化病变的主要细胞

株之一,现被广泛应用于实验研究
[ 1 ]
。本实验拟对

体外培养的 HK-2 细胞进行形态观察,并绘制细胞

生长曲线,以便了解 HK-2 细胞的生长特性,为其药

物干预实验研究提供科学依据。

1 材料

1.1 细胞株 人近端 TECs( HK-2) 细胞株,购自协

和医科大学细胞中心。

1.2 药品与试剂  DMEM/ F12( 1∶1) 细胞培养基

( Gibco) ; 胎牛血清 ( Hyclon) ; EDTA、胰蛋白酶

( Amresco) 。

1.3 主要仪器 细胞培养瓶、超净工作台、二氧化碳

培养箱、倒置显微镜、酶标仪、细胞计数板等。

2 方法

2.1 细胞培养、传代、冻存、复苏、培养: HK-2 细胞

用含 10 % 胎牛血清、100 U·mL
- 1
青霉素、100 mg

·L- 1
链霉素 DMEM/ F12( 1∶1) 完全培养基, 于 37

℃, 5% CO2细胞培养箱中培养。每隔 2 ～3 d 换新

鲜培养基 1 次,培养融合至 80 % 以上,用含 0. 25%

胰蛋白酶、0. 05% EDTA 的消化液消化,用完全培养

基终止消化后,离心 5 min( 1 000 r·min - 1 ) 。用新

鲜培养基将细胞重悬后进行传代培养或冻存。实验

前细胞先用无血清培养基培养 24 h, 使细胞同步化

后进行实验
[ 2 ]
。冻存: 细胞消化后用冻存液 ( 无血

清培养液-血清-DMSO 7∶2∶1) 重悬后以 5 ×105
个 /

mL 密度冻存, 每冻存管 1 mL。然后依次放置于 4

℃ 冰箱 20 min→ - 20 ℃冰箱 2 h→ - 86 ℃冰箱 3 ～

6 个月。从 - 86 ℃冰箱取出冻存细胞迅速投入 37

℃ 恒温水温箱中,摇动使其尽快解冻后接种于细胞

培养瓶,培养过夜后换上新鲜培养基继续培养。

2.2 细胞形态观察 倒置显微镜下观察细胞形态。

2.3 生长曲线测定 细胞以 3 ×10
4
个 /mL密度接

种于 25 T细胞培养瓶,每瓶 5 mL, 共 14 瓶。在 37

℃, 5% CO2 孵箱培养。每隔 24 h取出 2 瓶,先在倒

置显微镜下观察细胞生长范围,然后用含 0. 25 %

胰蛋白酶、0. 05% EDTA 的消化液消化,用完全培养

基终止消化后, 离心 5 min( 1 000 r·min - 1 ) , 用 5

mL培养基调成细胞悬液,每瓶计数 3 次,取平均值。

连续计数 7 d。最后根据细胞计数结果,以单位细胞

数( 万 / mL) 为纵坐标,以时间( d) 为横坐标绘制生长

曲线
[ 3 ]
。

3 结果

3.1 生长形态 倒置显微镜下观察发现,细胞呈立

方形铺路石样贴壁生长, 细胞间连接紧密, 边缘清

晰,核居中,培养液清亮无沉渣,细胞生长状态良好。

随着培养天数的增加,细胞密度逐渐增大,并且出现

漂浮的死细胞。

3.2 生长曲线 计数结果显示,细胞数目在培养第

2 d开始增加,但在第 1 ～3 d增加缓慢,第 3 ～6 d细

胞数目急剧增加,进入指数生长期,在 6 d时细胞长

满整个培养瓶底,达到饱和密度,在第 7 d细胞数却

陡然下降, 培养液中有大量的漂浮细胞。结果见

表 1。
表 1 倒置显微镜下 HK-2细胞计数及生长范围观察 ( n = 6)

t /d 平均单位细胞数 /万 /mL 生长范围 / %

1 2. 20 10

2 4. 47 15

3 6. 48 30

4 11. 47 60

5 17. 32 90

6 22. 38 100

7 16. 03 100

  注 : 生长范围即细胞在培养瓶底生长的面积占培养瓶底总面积

的百分比

4 讨论

细胞生长曲线是测定细胞绝对生长数的常用方

法,也是判定细胞活力的重要指标,是细胞生物学特

性的基本参数之一
[ 4]
。一般细胞传代之后,经过短

暂的悬浮然后贴壁,随后度过长短不同的潜伏期,即

进入大量分裂的指数生长期。在细胞达到饱和密度

后,停止生长,进入平顶期,然后退化衰亡。为了准

确描述整个过程中细胞数目的动态变化,需连续对

细胞进行计数。通常计数 7 d。以存活细胞数( 万 /

mL) 对培养时间( h或 d) 作图,即得生长曲线。生长

曲线常用于测定药物等外来因素对细胞生长的影

响。一般在指数生长期的 1 /3 ～1 /2 处加药 [ 5 ]
。

( 下转第 105页)
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  [ 摘要]  目的: 比较 SD, Wistar 2 种品系大鼠对卵蛋白 ( OVA)、天花粉蛋白( TCS) 诱导的被动皮肤过敏( passive cutaneous

anaphylaxis, PCA)反应的差异性。方法: 选用 SD, Wistar 2种品系大鼠, 以 OVA, TCS为致敏原, PCA反应时出现蓝斑的直径及

阳性反应率作为判别标准,进行大鼠同种或小鼠异种 PCA试验,并考查佐剂的应用与否对试验结果产生影响。结果: 大鼠同种

PCA加或不加佐剂的 TCS反应均为阳性, 蓝斑直径大小 SD大鼠 > Wistar大鼠; 加入氢氧化铝凝胶佐剂可提高两品系大鼠对

OVA的过敏反应阳性率, 且 Wistar大鼠的敏感性高于 SD大鼠; 小鼠异种 PCA试验显示:耳廓皮内分别注射两种品系大鼠不加

佐剂致敏的 OVA抗血清时均呈阴性反应, 注射 SD大鼠天花粉蛋白抗血清后, 呈阳性反应; 分别注射加入佐剂致敏的 OVA,

TCS抗血清,则小鼠异种 PCA反应均呈阳性。结论: 2 种品系大鼠对 OVA, TCS的敏感性存在较大差异, SD大鼠对 TCS较敏

感, 而 Wistar大鼠对 OVA的敏感性较强;加入佐剂可提高两种品系大鼠对 OVA的过敏反应阳性率。
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[ Abstract]  Objective: To compare the different sensitivity passive cutaneous anaphylaxis( PCA) caused by

OVA and TCS between Sprague Dawley( SD) and Wistar rats. Method: PCA was performed by using SD and Wistar

rats, and xenogenic PCA by using KM mice. OVA and TCS were taken as allergens. The diameter of dermal evan’s

blue spot and the positive reaction rate were measured to discriminate severity of PCA. Result: Homologous PCA

revealed that after injecting with 0. 9 mg/rat TCS with or without adjuvant, two rat strains showed positive reaction.

According to the diameter evan’s blue spots, the degree of response was as follows: SD rat > Wistar rat. The

allergic positive reaction rate of two rat strains would be improved by adding aluminium hydroxide into OVA( 5 mg/

rat) , and the sensitivity of OVA of Wistar rat was more than SD rat. Xenogeneic PCA showed that after auricular

intradermally injecting with OVA antiserum without aluminium hydroxide of two different rat strains, the mice

demonstrated negative reaction. But the positive reaction was showed by injecting with TCS antiserum without

adjuvant of SD rat. The mice showed positive reaction after auricular intradermally injecting with OVA or TCS with

adjuvant of two rat strains. Conclusion: There are differences in sensitivity of OVA and TCS between SD and Wistar

rat strains, and SD rat is the more sensitive of TCS than Wistar rat. Otherwise, Wistar rat is more sensitive of OVA.

The allergic positive reaction rate will be improved by adding aluminium hydroxide into OVA.
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