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焙制程度对壁虎抑制H22荷瘤小鼠肿瘤生长活性的影响

陈心怡, 刘建亭, 邓红梅, 王春梅*

(北京中医药大学生命科学学院, 北京 100029)

摘要: 研究焙制程度对壁虎抗肿瘤活性的影响。利用传统烘干结合瓦片焙干的方法制备壁虎不同程度焙制品,

检测酥脆度并进行感官评价, 按药典方法检测含水量和水溶性浸出物含量, 用十二烷基硫酸钠-聚丙烯酰胺凝胶电

泳 (SDS-PAGE) 法检测可溶性蛋白质多样性; 制备H22荷瘤小鼠模型, 检测壁虎不同程度焙制品抑瘤效果及免疫器

官指数, 并评价小鼠的生存质量, 相关动物实验获得北京中医药大学伦理学委员会批准。随着焙制程度的加深, 壁

虎可溶性蛋白质分子量大小有显著差异并且蛋白质浓度降低, 抗肿瘤活性由高到低顺序为烘干未焙制品 (34.11%)、

焙至微黄品 (29.14%)、焙至焦黑品 (28.43%) 和焙至焦黄品 (21.98%), 焙制品感官评价优于烘干未焙制品。结果提

示, 焙制提升感官评价, 但会降低壁虎抗肿瘤活性; 以疗效为指标, 烘干至含水量7.71%为佳。
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Effect on tumor growth inhibition activity of Gekkoswinhonis

Guenther with different extent of broiling on H22 tumor-bearing mice
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(School of Life Science, Beijing University of Chinese Medicine, Beijing 100029, China)

Abstract: This study was designed to investigate the effect on tumor growth inhibition activity of lizards

(Gekkoswinhonis Guenther) with different extent of broiling. Samples were prepared by a traditional drying method

combined with broiling on clay tiles. Four groups of samples were all dried before broiling. Group A was without

broiling; group B was mildly broiled; group C was moderately broiled; and group D was heavily broiled. Crispiness

was detected by the sizes of the generated fragments of different groups and crispiness increased with broiling.

Sensory evaluation of vision and olfaction was performed, and scores were generated by evaluators. Moderately

broiled group had the highest total score in sensory evaluation. Water content and content of water-soluble extracts

were detected according to Chinese Pharmacopoeia. With the increasing broiling extent, content of water-soluble

extracts increased while water content decreased. Soluble protein concentration was detected by bicinchoninic acid

(BCA) kit and sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) with the same crude drug

content. Soluble protein concentration decreased with the increasing broiling extent. With equal loading of proteins

at the same concentration, soluble protein diversity was detected by SDS-PAGE. Band difference was marked by

red boxes. Soluble protein molecule weights showed significant difference with the increasing broiling extent. H22

tumor-bearing mice model was established and used to detect tumor growth inhibition rate and immune organ

index. Life quality of mice was evaluated. Mice treated with Gekkoswinhonis Guenther had better appetites and

higher average weights compared with positive control group treated with fluorouracil (5-FU). Animal experiments

were approved by the Ethics Committee of Beijing University of Chinese Medicine. Group A had the highest
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tumor growth inhibition rate (34.11%), followed by Group B (29.14%) and Group D (28.43%), Group C (21.98%)

had the lowest tumor growth inhibition rate, but sensory evaluation was on the contrary. These results indicated

that moderately broiling improved sensory evaluation but reduced the tumor growth inhibition activity of Gekko‐

swinhonis Guenther. The best tumor growth inhibition activity appeared when water content was 7.71%.
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壁虎, 又名守宫, 为壁虎科无蹼壁虎、多疣壁虎、无

疣壁虎和蹼趾壁虎等的全体[1]。味咸、寒, 有小毒, 归

肝、肾经 , 具有祛风活络、散结止痛、镇静解痉等功

效[2]。壁虎在临床上对多种恶性肿瘤的疗效已引起医

药界的关注[3], 且壁虎作为临床抗肿瘤药物相对于化

疗药物毒副作用较小[4]。以壁虎为君药的中成药金龙胶

囊可用于治疗大肠癌、食道癌、胃癌和肺癌等[5]; 含壁

虎组方“消结散”配合“益气散结汤”可用于治疗食管癌[6];

含壁虎组方“消瘤丸”可用于治疗脑肿瘤[7]; 壁虎与全

蝎配伍可用于治疗颈部肿瘤[8]。由此可见, 壁虎临床

用于多种肿瘤的治疗, 尤其对消化系统肿瘤应用较广。

本实验室前期证明壁虎生品和炮制品均对荷肝癌H22

小鼠模型具有较好的抗肿瘤活性, 并且二者活性无统

计学差异[9]。为了矫味去腥和保存方便, 古法常对壁虎

进行隔瓦焙制, 经现代中药炮制规范和临床使用[10,11]

整理, 归纳为焙干研末、焙黄研面、焙干焙黄、瓦片焙干

和微火焙干等。但是, 对于焙制程度未做明确规定。

壁虎焙制到什么程度具有较好的抗肿瘤效果呢？焙制

程度与抗肿瘤活性之间有什么样的相关性呢？本文利

用荷肝癌H22小鼠模型研究焙制程度对壁虎抗肿瘤活

性的影响, 明确最佳焙制程度, 从而为壁虎的炮制工艺

改进奠定实验基础, 最终提高壁虎的临床疗效。

材料与方法

药品 无蹼壁虎 (Gekkoswinhonis Guenther) 鲜

品, 购自山东济南市中九顶山天然养殖场, 由北京中医

药大学张冰教授鉴定。

动物 ICR 小鼠 , 雌性 , 体重 23～25 g, 购自斯贝

福 (北京) 生物技术有限公司, 动物合格证: SCXK (京)

2016-0002。相关动物实验获得北京中医药大学伦理

学委员会批准。

细胞株 H22小鼠肝癌细胞, 购自北京大学医学部

实验动物中心。

试剂 注射用氟尿嘧啶 (5-FU, 上海旭东海普药

业有限公司, 批号H31020593); 生理盐水 (北京高华伟

业食品添加剂有限公司); SDS-PAGE凝胶制备试剂盒

(北京索莱宝科技有限公司); BCA法蛋白定量试剂盒

(北京兰博利德商贸有限公司)。

仪器 恒温干燥箱 (上海一恒公司); 低温高速离

心机 (Sigma 公司); 高速万能粉碎机 (天津泰斯特 ,

FW800); 紫外分光光度计 (Ultraviolet-2100型, 上海龙

尼柯仪器有限公司); 垂直电泳槽 (Bio-Rad公司); 陶土

瓦片 (河北宏达古建瓦业)。

壁虎焙制品的制备 鲜壁虎置于烘箱 60 ℃干燥

10 h后得到烘干未焙制品, 再置于瓦片上焙干, 瓦片尺

寸为 110 mm×100 mm×15 mm, 瓦片与火焰间距离为

2 cm, 每次焙制壁虎 2 条 , 分多次完成各组样品的焙

制, 分别焙制 2、4和 6 min至壁虎呈现微黄色、黄色和

焦黑色, 分别记为焙制品 1、2、3, 再用高速万能粉碎机

粉碎, 取全粉备用。

酥脆度测定 取粉碎前的焙制品, 同等力度压碎,

根据产生的碎片大小 , 定义 5 个碎度 , 由小到大计为

1至5度, 1度: 碎片直径小于 0.2 cm; 2度: 直径为 0.2～

0.4 cm; 3 度 : 直径为 0.4～0.6 cm; 4 度 : 直径为 0.6～

0.8 cm; 5 度 : 直径大于 0.8 cm。分别计算各碎度碎

片占总重量的百分比。

壁虎焙制品感官评价 取焙制品置于小盘中, 由

评价员对壁虎焙制品颜色和气味分别进行打分评价,

两项分值由低到高分别计为 0～10 分。颜色观感很

差、腥味很重计 0分; 颜色观感较差、腥味较重计为 1～

3分; 颜色观感一般、有腥味但可以接受计为 4～6分;

颜色观感好、基本无腥味计为 7～9分; 颜色观感非常

好、完全无腥味计为 10 分。评价员打分时分数为整

数, 最后得分为两项平均分之和。

含水量测定 按照《中国药典》2015年版四部通

则0831干燥失重测定法检测[12]。

水溶性浸出物含量测定 按照《中国药典》2015

年版四部通则 2201浸出物测定法下的水溶性浸出物

测定法中的冷浸法测定[12]。

水溶性蛋白质浓度及多样性测定 壁虎不同程度

焙制品加入浓缩胶缓冲液, 研磨成匀浆状, 超声提取,

4 ℃、10 000 r·min-1离心 10 min, 收集上清再次低温离

心, 收集上清作为上样样品。按照BCA法蛋白定量试

剂盒说明书测定蛋白质浓度。采用SDS-PAGE法测定水

溶性蛋白质多样性差异, 上样样品稀释至 1 mg·mL-1,

分离胶浓度为10%, 浓缩胶浓度为5%。
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H22荷瘤小鼠模型制备与动物分组 H22细胞经计

数和活力测定后调整细胞浓度为每毫升 2×107个[13],

ICR小鼠腋下接种H22细胞悬液, 随机分为6组 (n = 10),

即阴性对照组、阳性对照组、烘干未焙制品、焙制品 1、

焙制品 2、焙制品 3。各组均给予普通饲料进行喂养。

阴性对照组腹腔注射生理盐水 8 mL·kg-1, 灌胃生理盐

水 16 mL·kg-1; 阳性对照组腹腔注射剂量为 3 mg·mL-1

5-FU 8 mL·kg-1, 灌胃生理盐水 16 mL·kg-1。壁虎烘干

未焙制品与焙制品各组按生药量 24 g ·kg-1灌胃给药,

腹腔注射生理盐水 8 mL·kg-1。接种瘤株 24 h后开始

给药, 每天给药 1次, 连续给药 8天。末次给药后禁食

不禁水 24 h, 称量体重, 迅速解剖摘取脾、胸腺和肝脏,

并剥离肿瘤[14]。

H22荷瘤小鼠指标检测 每日称量各组小鼠体重,

计算各组小鼠每日摄食量, 每日观察小鼠的精神状态、

活动量和毛色等生理指标。分别称取各组小鼠脾、胸

腺、肝脏及肿瘤重量, 计算肝指数、脾指数、胸腺指数和

抑瘤率。器官指数为器官重占体重比例; 抑瘤率以阴

性对照组为参照。

统计学方法 所有数据用 SPSS 10.0软件进行统

计分析, 用
-
x ± s表示, 组间比较采用单因素方差分析

(one-way ANOVA), P<0.05具有统计学意义。

结果

1 不同程度壁虎焙制品感官评价及指标检测

经过不同程度焙制, 壁虎烘干未焙制品呈青黑色,

壁虎焙制品 1呈微黄色, 壁虎焙制品 2呈黄色, 壁虎焙

制品 3呈焦黑色 (图 1)。随着焙制程度的增加, 小碎片

占比增加, 酥脆度增加 (图 2a), 焙制品的含水量降低

(图2b)。经过感官评价, 壁虎焙制品2具有焦香味且颜

色焦黄, 评分最高; 烘干未焙制品具有较刺激的腥味,

评分最低 (图 2c)。壁虎焙制品水溶性浸出物含量均高

于壁虎烘干未焙制品, 其中焙制品 2的水溶性浸出物

含量低于其他焙制品 (图2d)。

经过烘干后焙制, 壁虎的含水量降低, 使药物的贮

存更为方便, 壁虎的酥脆度增加, 增强了药物的适口性。

壁虎的腥味可能来源于壁虎的蛋白质和油脂类成分,

经过烘干和焙制, 腥味降低, 提高了患者使用的顺应性。

2 壁虎不同程度焙制品可溶性蛋白质浓度及多样性

测定

随着焙制程度的加深, 壁虎可溶性蛋白质含量降

低 (图 3a、b), 但壁虎的可溶性蛋白分子量大小有明显

差异, 红框中标记位置各样品均出现对应差异条带区

域 (图3c)。生药量相同时, 蛋白质条带随着焙制程度的

增加而减少, 溶出的蛋白质含量降低, 焙至焦黑组基本

无法溶出蛋白。蛋白质条带主要在以下几个区域集中:

180 kDa以上、75～100 kDa、25～45 kDa及10～15 kDa。

其中, 180 kDa以上和 10～15 kDa的蛋白质溶出随着

焙制程度减弱最为明显。将蛋白质浓度调整至相同后,

发现可溶出蛋白质的组成发生变化。随焙制程度增

加, 75～100 kDa和 25～35 kDa区域蛋白条带减少, 而

15～25 kDa蛋白条带增加, 另外, 焙至微黄组的 35～

45 kDa区域的蛋白量最高。焙制可能促进壁虎中某些

蛋白质成分溶出, 而使另一部分蛋白质固化, 不易溶出。

Figure 1 Appearance of Gekkoswinhonis Guenther with different extent of broiling. Crude lizards were dried at 60 ℃ for 10 h and broiled

over clay tiles to different extents. The size of clay tile was 110 mm×100 mm×15 mm. The distance between clay tile and fire was 2 cm. a:

Group A (without broiling); b: Group B (mildly broiled); c: Group C (moderately broiled); d: Group D (heavily broiled). Group A-D were

broiled for 0, 2, 4, 6 min, respectively
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3 壁虎不同程度焙制品对 H22荷瘤小鼠生存质量的

影响

H22荷瘤小鼠摄食量在壁虎不同程度焙制品作用后

与阴性对照组相比没有显著差别, 阳性对照组摄食量

明显减少 (图4a)。壁虎不同程度焙制品作用后的H22荷

瘤小鼠体重与阴性对照组相比没有显著差别 (P>0.05),

且阴性对照组与各焙制品组小鼠体重均有增加, 而阳

性对照组小鼠体重明显下降 (图4b)。5-FU作用后小鼠

较阴性对照组食欲明显减退, 活动量减少, 体重明显降

低, 生存质量下降; 壁虎不同程度焙制品作用后小鼠正

Figure 3 Concentration and component difference of soluble proteins in Gekkoswinhonis Guenther with different extent of broiling. a:

Concentration of soluble proteins. Lizards with different extent of broiling were extracted by ultrasonic extraction. The concentration of

soluble proteins in supernatant was tested under the instruction of BCA kit. Soluble proteins concentration (b) and component difference

(c) were evaluated by SDS-PAGE, Ⅰ-Ⅴ were group A-D and protein marker, respectively. The numbers on the right side were molecule

weight of protein marker bands. The loading samples for b had the same crude drug content, while for c had the same soluble protein concen‐

tration. Band difference was marked by red boxes. n = 3,
-
x ± s.***P<0.001 vs Group A, ###P<0.001 vs Group B

Figure 2 Properties of Gekkoswinhonis Guenther with different extent of broiling. a: Evaluation of crispiness. Lizards with different broiling

extents were grinded respectively to fragments of different sizes. The sizes of fragments were measured and categorized into 5 levels of

grindability. The levels from 1 to 5 were correspondent to the sizes of fragments from small to big. The weight of each level was weighed

and the percentage relative to whole weight was calculated. b: Water content. Lizards with different extent of broiling were dried to constant

weight, water content was evaluated by the ratio of weight loss to initial weight. c: Sensory evaluation of vision and olfaction. Lizards with

different extent of broiling were displayed in plates respectively and marks from 0 to 10 points were graded by valuators for each standard of

evaluation. d: Content of water-soluble extracts. Lizards with different extent of broiling were extracted by water overnight and supernatant

was dried to constant weight. Content of water-soluble extracts was evaluated by the ratio of solid weight to initial weight. n = 3,
-
x ± s.***P<

0.001 vs Group A, ###P<0.001 vs Group B, △△P<0.01 vs Group C.
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常摄食, 正常活动, 生存状态良好。壁虎焙制品在治疗

肿瘤的过程中, 对个体的不良反应小于阳性对照药, 使

个体能维持较高的生存质量。

4 壁虎不同程度焙制品对 H22 荷瘤小鼠抑瘤率的

影响

阳性对照组的抑瘤率为 72.49%, 壁虎各焙制品组

抑瘤率与阴性对照组比较有显著性差异 (图 5)。壁虎

不同程度焙制品对H22荷瘤小鼠肿瘤均有抑制作用, 各

焙制品之间抑瘤效果也有显著性差异, 抑制肿瘤生长

活性顺序为: 烘干未焙组活性最好 (34.11%), 其次是焙

至微黄组 (29.14%) 和焦至黑组 (28.43%), 焙黄组活性

最差 (21.98%)。

5 壁虎不同程度焙制品对 H22荷瘤小鼠免疫器官指

数的影响

与阴性对照组相比, 阳性药 5-FU作用后的H22荷

瘤小鼠脾和胸腺器官指数显著降低, 但经壁虎不同程

度焙制品作用后的脾和胸腺器官指数没有显著性差

异; 与 5-FU组比较, 各焙制品组器官指数明显增大, 且

各组之间无显著性差异。各组肝的器官指数无显著性

差异 (表1)。说明壁虎各焙制品对小鼠的脾、胸腺和肝

没有生长抑制作用, 不会降低小鼠的免疫力, 且焙制程

度对其影响不大。

讨论

动物药的炮制方法和工艺对其活性影响较大[15]。

本文比较了壁虎烘干未焙制品与烘干后不同程度焙制

Figure 4 Life quality of mice after treated with Gekkoswinhonis Guenther with different extents of broiling on each day. Life quality

was assessed by food consumption (a) of each group and average weight (b) of mice after treatment on each day. Mice were injected with

H22 cells on day 0, treated with Gekkoswinhonis Guenther with different extent of broiling on day 1-8, and dissected on day 9. Negative

control group was given a gavage (ig) of normal saline (NS) and intraperitoneal injection (ip) of NS. Positive control group was given NS

(ig) and 3 mg·mL-1 fluorouracil (5-FU) 8 mL·kg-1 (ip). Group A-D were given 24 g·kg-1 lizards without broiling, mildly broiled, moderately

broiled or heavily broiled lizards respectively (ig) and NS (ip). n = 10,
-
x ± s

Figure 5 Tumor inhibiting rates of Gekkoswinhonis Guenther with different extent of broiling. a: Excised tumors. Tumors were excised

from dissected mice and each group was displayed by sizes, Ⅰ-Ⅵ were excised tumors from mice of negative control group, positive control

group, group A, group B, group C and group D, respectively. b: Tumor inhibiting rates were calculated by the ratio of weight difference to

negative control (NS) group. n = 10,
-
x ± s. *P<0.05, **P<0.01, ***P<0.001 vs NS group

Table 1 Organ index of mice after treated with Gekkoswinhonis

Guenther with different extent of broiling. n = 10,
-
x ± s.###P<0.001

vs NS group; ***P<0.001 vs 5-FU group

Group

NS (16 mL·kg-1, ig)

5-FU (24 mg·kg-1, ip)

Group A

Group B

Group C

Group D

Organ index/mg×10 g-1

Spleen

150.03 ± 41.69

50.70 ± 11.60###

159.34 ± 53.25***

187.08 ± 37.60***

166.87 ± 29.24***

177.49 ± 35.92***

Thymus

16.62 ± 3.28

7.24 ± 2.51###

14.67 ± 5.03***

15.14 ± 5.45***

16.22 ± 5.01***

14.51 ± 4.36***

Liver

549.67 ± 73.43

532.57 ± 57.78

581.37 ± 87.71

596.33 ± 41.14

605.65 ± 46.13

654.98 ± 118.93
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品的各项指标与抗肿瘤活性。结果表明, 焙制工艺对

壁虎抗肿瘤活性影响较大。随着焙制程度的加深, 壁

虎样品含水量下降, 使壁虎药材更易保存; 酥脆度增

加, 提高了壁虎药材的适口性; 焙制后产生的焦香味,

提高了壁虎临床使用的顺应性。但焙制后壁虎的抗肿

瘤活性降低, 推测对壁虎进行焙制时, 使可能造成腥味

的成分逸散或破坏, 对壁虎进行焙制的目的是为了矫

嗅、矫味。虽然焙制品提高了感官评价, 但壁虎作为临

床抗肿瘤药物, 需以临床疗效为指标, 最佳的炮制加工

方法为烘干不焙制。

本实验室前期发现壁虎中抗肿瘤活性成分为大分

子蛋白类物质[16], 本研究结果显示, 经过焙制, 壁虎可

溶性蛋白质分子质量大小有显著差异并且蛋白质浓度

降低, 且抗肿瘤活性降低, 进一步验证了壁虎抗肿瘤活

性物质与蛋白质类物质有关。另外, 壁虎经焙制后仍

保留抗肿瘤活性, 推测活性蛋白应为耐热蛋白, 可以耐

受一定程度的高温作用。后期实验室将考虑以动物模

型体内抑瘤实验结合体外细胞形态观察, 对壁虎中的

活性蛋白进行深入研究, 并探讨其可能的抑瘤机制。

致谢: 感谢北京中医药大学胡慧华老师在烘干与焙制方

法方面提供的参考资料和指导意见。
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