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炎症性肠病患者的肠道菌群分布与血清 TNF-琢与 IL-6水平的相关性
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摘要目的：探讨炎症性肠病患者的肠道菌群分布与血清肿瘤坏死因子 -琢(TNF-琢)与白介素 -6(IL-6)水平的相关性。方法：选择我院

收治的 172例炎症性肠病患者作为观察组，同期选择在我院经询问病史及体格检查无消化道疾病的 172例患者作为对照组，检

测两组肠道菌群的分布与血清 TNF-琢与 IL-6水平，并分析炎症性肠病患者肠道菌群分布与血清 TNF-琢与 IL-6水平的相关性。

结果：观察组的肠球菌、粪肠球菌和大肠埃希杆菌含量明显高于对照组，而双歧杆菌含量明显低于对照组(P<0.05)。观察组的血清

TNF-琢与 IL-6值分别为 0.98± 0.54 ng/mL和 0.98± 0.38 pg/mL，都明显高于对照组的 0.61± 0.37 ng/mL和 0.55± 0.34 pg/mL(P<0.

05)。观察组的双歧杆菌含量与 TNF-琢与 IL-6呈现明显负相关性(P<0.05)，而肠球菌、粪肠球菌、大肠埃希杆菌含量与 TNF-琢与
IL-6都呈现明显正相关性(P<0.05)。结论：炎症性肠病患者存在益生菌含量减少、有害菌含量增加的现象，这可能与患者血清促炎

因子过量表达有关，二者的共同作用可促进炎症性肠病的发生及进展。
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Correlation of the Intestinal Flora Distribution with the Serum TNF-琢
and IL-6 Levels in the Inflammatory Bowel Disease

To investigate the correlation of intestinal flora distribution with the serum levels of TNF-琢 and IL-6 in the

inflammatory bowel disease. 172 patients with inflammatory bowel disease in our hospital were selected as the observation

group, and 172 patients without digestive tract disease history and positive physical examination results were selected as the control

group. The intestinal flora distribution and serum levels of TNF-琢 and IL-6 were detected and the correlation of them were analyzed.

The contents of , in the observation group were significantly higher than those

in the control group, while the Bacillus content of control group was significantly lower than that of the control group (P<0.05). The

serum levels of TNF-琢 and IL-6 in the observation group were 0.98± 0.54 pg/mL and 0.98± 0.38 ng/mL respectively, which were

significantly higher than those in the control group (0.61 ± 0.37 ng/mL and 0.55 ± 0.34 pg/mL) (P<0.05). The Bacillus showed

significantly negative correlation with the serum TNF-琢 and IL-6 levels in the observation group (P<0.05), and the

, showed significantly positive correlation with the serum TNF-琢 and IL-6 levels(P<0.05). The

increase of and decrease of Bacillus were observed in the patients with inflammatory

bowel disease, which could be related to the over-expression of serum TNF-琢 and IL-6. Both changes could promote the occurrence and

development of inflammatory bowel disease.
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前言

炎症性肠病(inflammatory bowel disease，IBD)是一类病因

和发病机制尚不十分清楚的肠道炎症性疾病，包括溃疡性结肠

炎(ulcerative colitis，UC)、克罗恩病(crohn disease，CD)等，当前

在我国的发病人数明显增加[1,2]。现代研究表明炎症性肠病的发

病因素较多，包括肠道菌群分布、遗传因素、环境因素、免疫异

常等，其中以肠道菌群与疾病发生发展的关系最为密切[3,4]。人
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类正常肠道菌群包括需氧菌、厌氧菌以及兼性厌氧菌，由 30属

500种构成，是一个极为复杂的微生态系统。当前研究指出肠

道菌群失衡会参与各种消化道疾病的发生发展，肠道菌群失衡

和机体免疫功能低下可导致肠道细菌移位，继而进入机体循

环，激发全身炎症反应，诱发严重并发症的发生[5，6]。而当肠道菌

群紊乱时，肠黏膜细胞之间通透性增高，致使肠黏膜屏障功能

减弱，大量内毒素可易位进入门脉系统，释放包括肿瘤坏死因

子 琢(TNF-琢)在内的多种炎性因子，对肠道进行攻击[7，8]；此外炎

症因子也可导致一氧化氮合成酶(iNOS)活性增强，松解上皮细

胞间的紧密连接，加重肠道炎症反应[9，10]。本研究主要探讨了炎

症性肠病患者的炎性指标与肠道菌群结构变化的相关性，现报

道如下。

1 资料与方法

1.1 研究对象

选择 2014年 2月到 2016年 5月在我院就诊的 172例炎

症性肠病患者作为观察组，本组患者符合中华医学会消化病学

分会制定的相关诊断标准，其中溃疡性结肠炎 100例，克罗恩

病 72例。同期选择在我院经询问病史及体格检查无消化道疾

病的 172例患者作为对照组。两组都排除有感染及使用胃肠道

动力药、抗生素、微生态调节剂及其他可影响肠道菌群制剂的

患者，研究都得到患者的知情同意与医院伦理委员会的批准。

观察组中，男 100例，女 72例；年龄最小 24岁，最大 89岁，平

均年龄 49.22± 2.85岁；平均体重指数为 22.84± 2.11 kg/m2；平

均血糖为 5.26± 1.34 mmol/L。对照组中，男 96例，女 76例；年

龄最小 23岁，最大 88岁，平均年龄 49.11± 3.19岁；平均体重

指数为 22.76± 1.83 kg/m2；平均血糖为 5.21± 1.24 mmol/L。两

组的性别、年龄、体重指数、血糖等对比差异无明显统计学意义

(P>0.05)，具有可比性。

1.2 肠道菌群检测

取新鲜粪便 0.5 g，按 10倍系列稀释法将所获粪便标本稀

释后，分别用MRS琼脂培养基培养乳酸杆菌，双歧杆菌 BS培

养基 250培养双歧杆菌，肠球菌培养基培养粪肠球菌，麦康凯

琼脂板培养大肠埃希杆菌。乳酸杆菌和双歧杆菌在 37℃温箱

中厌氧培养 72 h，大肠埃希杆菌和粪肠球菌在 37℃温箱中需

氧培养 24 h和 48 h。使用半自动微生物鉴定系统(法国梅里埃

公司生产)进行细菌鉴定。结果以每克粪便湿重中菌落形成单

位的对数值表示(log CFU/g)。

1.3 炎性指标测定

两组的血炎性指标检测由我院检验科自动生化分析仪完

成，取患者的空腹静脉血，4℃、3000 rpm离心 15 min，取上层血

清，采用 ELISA法测定 TNF-琢与 IL-6的含量。

1.4 统计学分析

采用 SPSS 20.00软件进行数据分析，计量数据以均数± 标

准差表示，计数数据以百分比表示，对比采用 t检验或 x2分析，
相关性采用 Pearson相关检验分析。以 P<0.05为差异具有统计

学意义。

2 结果

2.1 两组肠道菌群分布比较

观察组肠球菌、粪肠球菌和大肠埃希杆菌含量明显高于对

照组，而双歧杆菌含量明显低于对照组(P<0.05)。见表 1。

Groups n

Observation group 172 7.34± 1.24 8.76± 1.44 7.45± 1.23 7.13± 1.28

Control group 172 6.52± 1.11 7.42± 1.42 6.92± 1.63 8.83± 1.23

P <0.05 <0.05 <0.05 <0.05

表 1两组肠道菌群分布对比(log CFU/g,均数± 标准差)

Table 1 Comparison of the distribution of intestinal flora between two groups (log CFU/g, x依s)

Groups n TNF-琢 (ng/mL) IL-6 (pg/mL)

Observation group 172 0.98± 0.54 0.98± 0.38

Control group 172 0.61± 0.37 0.55± 0.34

P <0.05 <0.05

表 2两组血清 TNF-琢与 IL-6水平的比较(均数± 标准差)

Table 2 Comparison of the serum TNF-琢 and IL-6 between two groups (x依s)

2.2 两组血清 TNF-琢与 IL-6水平的比较

观察组血清 TNF-琢与 IL-6水平分别为 0.98± 0.54 ng/mL

和 0.98± 0.38 pg/mL，均明显高于对照组的 0.61± 0.37 ng/mL

和 0.55± 0.34 pg/mL(P<0.05)。见表 2。

2.3 炎症性肠病患者肠道菌群分布与血清 TNF-琢与 IL-6水平

的相关性

观察组中，Pearson相关检验显示双歧杆菌含量与 TNF-琢
与 IL-6呈明显负相关(P<0.05)，而肠球菌、粪肠球菌、大肠埃希

杆菌含量与 TNF-琢与 IL-6呈现明显正相关(P<0.05)。见表 3。

3 讨论

炎症性肠病是我国常见的消化道疾病，严重危害人民健
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Items
TNF-琢 IL-6

r P r P

-0.401 <0.05 -0.378 <0.05

0.371 <0.05 0.389 <0.05

0.321 <0.05 0.414 <0.05

0.382 <0.05 0.298 <0.05

表 3炎症性肠病患者肠道菌群分布与血清 TNF-琢与 IL-6水平的相关性(n=172)

Table 3 Correlation of the distribution of intestinal flora with serum TNF-琢 and IL-6 levels of patients with inflammatory bowel disease(n=172)

康，其具体的病因和发病机制尚不完全清楚。我国目前虽然尚

无炎症性肠病的全国性大规模流行病学调查资料，但地区性流

行病学调查显示我国炎症性肠病的患病率有上升趋势[11,12]。

正常成人肠道内含有近 500种细菌，大肠内每克粪便中含

有 1011个微生物，主要是由厌氧菌、兼性厌氧菌和需氧菌等组

成。其中，双歧杆菌是一种人体必需的细菌，具有免疫调节及营

养作用[13]；肠球菌是一种条件致病菌，当肠道菌群紊乱 /平衡失

调时，就会对人体有害；大肠埃希杆菌的长期定植的机会少，一

旦数量超出正常范围则致病。有研究报道炎症性肠病的发生与

肠道微生态关系密切，肠道菌群失调在炎症性肠病发生发展中

的作用越来越受到重视[14]。本研究显示观察组的肠球菌、粪肠

球菌和大肠埃希杆菌含量明显高于对照组，而双歧杆菌含量明

显低于对照组，表明炎症性肠病患者体内存在明显的肠道菌群

失调，主要表现为益生菌含量减少，而有害菌含量增加。

在炎症性肠病的致病因素中，肠黏膜通透性改变、小肠细

菌增殖与易位等所致的内毒素血症等在炎症性肠病的发病中

起着重要的作用[15,16]。炎性因子具有调节细胞功能、维持生理平

衡等作用，IL-6能够激活转录激活因子，诱导抗凋亡因子的生

成，可通过诱导纤维蛋白原启动凝血因子，在肠道黏膜异常堆

积，使炎症反应不断加重[17]。TNF-琢可在受损的肠黏膜中大量
表达，并且其病变范围越大、病变越严重，TNF-琢水平越高[18]。

本研究显示炎症性肠病患者的血清 TNF-琢与 IL-6水平分别为

0.98± 0.54 ng/mL和 0.98± 0.38 pg/mL，都明显高于对照组，说

明 TNF-琢与 IL-6水平可能与炎症性肠病的发生有关。

肠道细菌还参与维生素的合成、钙镁铁等离子代谢，短链

脂肪酸产生，促进肠上皮细胞的生长和分化等过程。肠道菌群

可以活化肠上皮细胞表面的多种病原相关性分子模式，下游信

号传导通路，引起上皮细胞分泌抗炎物质[19,20]。本研究结果显示

炎症性肠病患者的双歧杆菌含量与 TNF-琢与 IL-6呈现明显负

相关性，而肠球菌、粪肠球菌、大肠埃希杆菌含量与 TNF-琢与
IL-6都呈现明显正相关性，提示菌群的改变可能影响了体内炎

性因子的产生和分泌。

综上所述，炎症性肠病患者存在益生菌含量减少、有害菌

含量增加的现象，这可能与患者血清促炎因子过量表达有关，

二者的共同作用可促进炎症性肠病的发生及进展。

参考文献(References)

[1] Schirmer M, Smeekens SP, Vlamakis H, et al. Linking the Human Gut

Microbiome to Inflammatory Cytokine Production Capacity [J]. Cell,

2016, 167(4): 1125-1136

[2] Smits SA, Marcobal A, Higginbottom S, et al. Individualized

Responses of Gut Microbiota to Dietary Intervention Modeled in

Humanized Mice[J]. mSystems, 2016, 1(5): 738-742

[3] Puri AS, Desai D, Sood A, et al. Infliximab induced tuberculosis in

patients with UC: Experience from a country with high prevalence of

tuberculosis-India[J]. J Gastroenterol Hepatol, 2016, 11(28): 669-682

[4] Pan CH, Chang CC, Su CT, et al. Trends in Irritable Bowel Syndrome

Incidence among Taiwanese Adults during 2003-2013: A Population-

Based Study of Sex and Age Differences[J]. PLoS One, 2016, 11(11):

922-928

[5] Cui DJ, Yang XL, Hu M, et al. Effects of Preoperative Methotrexate on

Complications After Surgery for Inflammatory Bowel Disease [J].

Inflamm Bowel Dis, 2016, 11(22): 545-549

[6] Van Der Sloot KW, Joshi AD, Bellavance DR, et al. Visceral

Adiposity, Genetic Susceptibility, and Risk of Complications Among

Individuals with Crohn's Disease [J]. Inflamm Bowel Dis, 2016, 11

(22): 544-549

[7] Holzmacher JL, Luka S, Aziz M, et al. The Use of Robotic and

Laparoscopic Surgical Stapling Devices During Minimally Invasive

Colon and Rectal Surgery: A Comparison [J]. J Laparoendosc Adv

Surg Tech A, 2016, 11(28): 3300-3309

[8] Mań kowska-Wierzbicka D, Karczewski J, Poniedzia 覥ek B, et al.

C-reactive protein as a diagnostic and prognostic factor in

inflammatory bowel diseases [J]. Postepy Hig Med Dosw (Online),

2016, 70(10): 1124-1130

[9] Liu K, Wang R, Kariyawasam V, et al. Epidemiology and outcomes of

primary sclerosing cholangitis with and without inflammatory bowel

disease in an Australian cohort[J]. Liver Int, 2016, 11(28): 1750-1756

[10] Williet N, Boschetti G, Fovet M, et al. Association Between Low

Trough Levels of Vedolizumab During Induction Therapy for

Inflammatory Bowel Diseases With Need for Additional Doses

Within 6 months [J]. Clin Gastroenterol Hepatol, 2016, 65 (16):

121-132

[11] Iannone A, Ruospo M, Wong G, et al. Chromoendoscopy for

surveillance in ulcerative colitis and Crohn's disease: a systematic

review of randomized trials [J]. Clin Gastroenterol Hepatol, 2016, 11

(24): 19-23

[12] Garcí a-Ló pez S. Inflammatory bowel disease in Digestive Disease

Week 2016: advances in epidemiology, follow-up, treatment

monitoring, optimisation and individual tailoring, and colon cancer

prevention[J]. Gastroenterol Hepatol, 2016, 39(Suppl 1): 29-35

[13] Chaparro M. Treatment of inflammatory bowel disease: what's new in

Digestive Disease Week 2016 [J]. Gastroenterol Hepatol, 2016, 39

(Suppl 1): 20-28 （下转第 3102页）

3078窑 窑



现代生物医学进展 www.shengwuyixue.com Progress inModern Biomedicine Vol.17 NO.16 JUN.2017

（上接第 3078页）
[14] Xu J, Tam M, Samaei S, et al. Mucoadhesive chitosan hydrogels as

rectal drug delivery vessels to treat ulcerative colitis [J].Acta

Biomater, 2016, 10(18): 553-560

[15] Javurek AB, Spollen WG, Johnson SA, et al. Effects of exposure to

bisphenol A and ethinyl estradiol on the gut microbiota of parents and

their offspring in a rodent model [J]. Gut Microbes, 2016, 7 (6):

471-485

[16] Scales BS, Dickson RP, Huffnagle GB. A tale of two sites: how

inflammation can reshape the microbiomes of the gut and lungs [J]. J

Leukoc Biol, 2016, 100(5): 943-950

[17] T觟zü n N, Vardareli E. Gut Microbiome and Gastrointestinal Cancer:

Les liaisons Dangereuses[J]. J Clin Gastroenterol, 2016, 50(Suppl 2):

191-196

[18] Lucas Ló pez R, Grande Burgos MJ, Gá lvez A, et al. The human

gastrointestinal tract and oral microbiota in inflammatory bowel

disease: a state of the science review[J]. APMIS, 2016, 10(5): 4622-

4628

[19] Liu TC, Gurram B, Baldridge MT, et al. Paneth cell defects in

Crohn's disease patients promote dysbiosis[J]. JCI Insight, 2016, 1(8):

907-912

[20] Zhang HL, Li WS, Xu DN, et al. Mucosa-reparing and microbiota-

balancing therapeutic effect of Bacillus subtilis alleviates dextrate

sulfate sodium-induced ulcerative colitis in mice [J]. Exp Ther Med,

2016, 12(4): 2554-2562

complications after minimally invasive treatment of displaced

proximal humeral fractures in patients younger than 70 years using

the Humerusblock[J]. Injury, 2015, 46(10): 1914-1920

[8] Garofalo R, Flanagin B, Castagna A, et al. Long stem reverse shoulder

arthroplasty and cerclage for treatment of complex long segment

proximal humeral fractures with diaphyseal extension in patients

more than 65 years old[J]. Injury, 2015, 46(12): 2379-2383

[9] Levine W N. Proximal Humerus Fractures, ORIF, and Key Steps in

Fracture Reduction and Fixation[J]. Techniques in Shoulder & Elbow

Surgery, 2015, 16(4): 95-98

[10] Foruria A M, Martí M, Sanchez-Sotelo J. Proximal Humeral

Fractures Treated Conservatively Settle During Fracture Healing [J].

Journal of orthopaedic trauma, 2015, 29(2): e24-e30

[11] Capriccioso C E, Zuckerman J D, Egol K A. Initial varus

displacement of proximal humerus fractures results in similar

function but higher complication rates [J]. Injury, 2016, 47 (4):

909-913

[12] Dean B J F, Jones L D, Palmer A J R, et al. A review of current

surgical practice in the operative treatment of proximal humeral

fractures[J]. Bone and Joint Research, 2016, 5(5): 178-184

[13] Newton A W, Selvaratnam V, Pydah S K, et al. Simple radiographic

assessment of bone quality is associated with loss of surgical fixation

in patients with proximal humeral fractures [J]. Injury, 2016, 47(4):

904-908

[14] Resch H, Tauber M, Neviaser R J, et al. Classification of proximal

humeral fractures based on a pathomorphologic analysis[J]. Journal of

Shoulder and Elbow Surgery, 2016, 25(3): 455-462

[15] Tamimi I, Montesa G, Collado F, et al. Displaced proximal humeral

fractures: When is surgery necessary?[J]. Injury, 2015, 46 (10): 1921-

1929

[16] Corbacho B, Duarte A, Keding A, et al. Cost effectiveness of surgical

versus non-surgical treatment of adults with displaced fractures of the

proximal humerus[J]. Bone Joint J, 2016, 98(2): 152-159

[17] Cuny C, Goetzmann T, Dedome D, et al. Antegrade nailing evolution

for proximal humeral fractures, the Telegraph IV: a study of 67

patients [J]. European Journal of Orthopaedic Surgery &

Traumatology, 2015, 25(2): 287-295

[18] Mansat P, Bonnevialle N. Treatment of fracture sequelae of the

proximal humerus: anatomical vs reverse shoulder prosthesis [J].

International orthopaedics, 2015, 39(2): 349-354

[19] Cawich S O, Harnarayan P, Budhooram S, et al. Axillary Artery

Injury Accompanying Humeral Neck Fracture [J]. International

Journal of Angiology, 2015, 24(04): 296-299

[20] Gupta A K, Harris J D, Erickson B J, et al. Surgical management of

complex proximal humerus fractures-a systematic review of 92

studies including 4500 patients [J]. Journal of orthopaedic trauma,

2015, 29(1): 54-59

3102窑 窑


