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自体血清联合玻璃酸钠治疗白内障术后干眼症患者的效果 *
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摘要 目的：研究自体血清联合玻璃酸钠治疗白内障术后干眼症患者的临床效果。方法：选择 2015年 1月～2018年 12月我院收

治的 186例白内障术后干眼症患者，随机分为观察组以及对照组，每组各 83例。对照组采用玻璃酸钠滴眼液治疗，观察组联合采

用自体血清滴眼液治疗。连续给药 4 w后，比较两组的治疗有效率，治疗前后的泪膜破裂试验和泪液分泌试验结果，泪液坏死因

子(TNF)-琢、白介素(IL)-6以及高敏 C-反应蛋白(hs-CRP)水平的改变情况。结果：治疗后，观察组的有效率为 95.18%(79/83)，明显

高于对照组[79.52%(66/83)](P<0.05)。两组治疗后的泪膜破裂试验和泪液分泌试验结果均较治疗前明显改善(P<0.05)，且观察组的
泪膜破裂试验和泪液分泌试验的改善程度明显优于对照组(P<0.05)；两组治疗后的泪液 hs-CRP、TNF-琢和 IL-6水平均较治疗前

明显降低，且观察组更少指标明显低于对照组(P<0.05)。结论：自体血清联合玻璃酸钠对白内障术后干眼症患者的临床效果明显
优于单用玻璃酸钠滴眼液，其可更有效增加泪膜的稳定性，减轻角膜损伤，减少泪液分泌，这可能与下调患者泪液中 hs-CRP、

TNF-琢和 IL-6水平有关。
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Effect of Autologous Serum Combined with Sodium Hyaluronate
on the Xeroma after Cataract Surgery*

To investigate the effect of autologous serum combined with sodium hyaluronate on the xeroma after

cataract surgery. 186 cases of patients with xeroma after cataract surgery who were treated in our hospital from January 2015 to

December 2018 were selected and randomly divided into two groups. The control group was treated with sodium hyaluronate eye drops,

while the observation group was treated with autologous serum eye drops. After 4 weeks of continuous administration, the therapeutic

efficacy, tear film rupture test and tear secretion test before and after treatment, changes of tear necrosis factor (TNF)-alpha, interleukin

(IL)-6 and high sensitivity C-reactive protein (hs-CRP) levels were compared between the two groups. After treatment, the effec-

tive rate of observation group was 95.18% (79/83), which was significantly higher than that of the control group [79.52% (66/83)] (P<0.
05). The results of tear film rupture test and tear secretion test in the two groups were significantly improved after treatment (P<0.05), and
the improvement of tear film rupture test and tear secretion test in the observation group was significantly better than that in the control

group (P<0.05); the levels of hs-CRP, TNF-琢 and IL-6 in the tear of both groups after treatment were significantly lower than those be-

fore treatment, and fewer indexes in the observation group were significantly lower than those in the control group (P<0.05).
Autologous serum combined with sodium hyaluronate on xeroma after cataract surgery is more effective than sodium hyaluronate eye

drops alone. It can more effectively increase the stability of tear film, reduce the corneal injury and tear secretion, which may be related to

the down-regulation of hs-CRP, TNF-琢 and IL-6 levels in the tear.
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前言

近年来，随着白内障手术的增多，手机、电脑等高端科技视

频产品使用的普及而引发的不科学用眼，滥用抗生素眼液，人

们工作和生活节奏的加快，空气质量下降，准分子激光手术的

日益广泛使用，干眼症的发生率逐年升高[1,2]。白内障术后干眼症
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是较为常见的一种眼表炎症性疾病，能使泪液的量或质发生异

常。相关统计研究显示白内障术后干眼症的发病率高达 20%[3]，

其发生机制与术中机械性损伤以及手术应激等导致细胞凋亡

及眼表神经感觉异常相关。干眼症会导致视觉障碍、眼部不适

以及泪膜不稳定，并且伴有眼表炎症极泪膜渗透性增加，轻度

会影响日常的工作与生活，病情严重者能造成眼表组织干燥，

对其视功能造成严重的危害[4-6]。

目前，临床在干眼症治疗方面依旧处于初级阶段，主要采

取人工泪液替代疗法，但效果并不理想。自体血清作为一种生

理性的泪液补充液，可以发挥润滑以及营养眼表的双重效果，

而且具有天然和不易致敏的优点。本研究将玻璃酸钠滴眼液与

自体血清联合用于治疗白内障术后干眼症，以期为白内障术后

干眼症患者提供一种更为有效的治疗方法。

1 资料与方法

1.1 一般资料

选择 2015年 1月～2018年 12月我院收治的白内障术后

干眼症患者 186例，纳入标准：顺利完成白内障超声乳化手术，

签署知情同意书。排除标准：年龄≥ 80岁或者≤ 18岁，先天性

无泪腺、无泪症以及神经障碍患者，哺乳期和妊娠期女性，在本

研究的过程中使用抗胆碱药物、全身性抗组胺药物或者其他干

扰治疗效果的眼科药物，合并有影响泪液分泌的全身性疾病患

者，有泪道疾病史患者。用抽签法随机将所有患者分为两组。观

察组 83 例，男 45 例，女 38 例；年龄 20~78 岁，平均 (49.53±

16.19)岁；病程 2个月 ~4年，平均 (14.32± 2.79)年；身高

149~187 cm，平均 (168.32± 10.41) cm；体质量 42~93 kg，平均

(59.34± 11.26) kg。对照组 83例，男 44例，女 39例；年龄 20~78

岁，平均 (48.76± 15.42)岁；病程 2 个月 ~4 年，平均 (14.57±

2.36) 年；身高 149~187 cm，平均 (168.42± 10.35) cm；体质量

42~93 kg，平均 (59.79± 11.64) kg。两组的基线资料比较差异均

无统计学意义(P>0.05)，具有可比性。
1.2 治疗方法

对照组：给予玻璃酸钠滴眼液 (批号：国药准字

H20040352，生产厂家：珠海联邦制药股份有限公司中山分公

司，规格：7 mL:7 mg)进行治疗，每次 1滴，每天给药 3次，连续

给药 4 w。

观察组：① 自体血清的制备方法如下：空腹抽取 20 mL肘

部的静脉血，按照每分钟的 3 000 r的速度进行 15 min的离心，

然后使用无菌针管将上层血清抽取出，按照左氧氟沙星眼药水

与自体血清 4:1的比例进行稀释，即可完成配置。② 给药方法

如下：直接将配置好的自体血清滴于患眼，每次 1~2滴，每 4 h

滴眼 1次，连续给药 4 w。玻璃酸钠滴眼液的给药方法与对照

组相同。

1.3 观察指标

比较两组的治疗效果，评估标准：① 治愈：泪液分泌实验检

查结果大于 10 mm/5 min，患者的干眼症症状基本消失；② 显

效：泪液分泌实验检查结果为 5~10 mm/5 min，患者的干眼症症

状得到显著的缓解；③ 有效：泪液分泌实验检查结果小于

5 mm/5 min，患者的干眼症症状有所缓解；④ 无效：未达到上述

的有效标准患者。

分别于治疗前后进行泪膜破裂试验和泪液分泌试验。泪膜

破裂试验方法如下：将消毒滤纸折弯后夹持在患者下睑外结膜

囊内，指导患者轻闭双眼 5 min后，检查滤纸条被患者泪液浸

湿的长度。泪液分泌试验方法如下：于患者的结膜囊内滴入 1

滴荧光素钠溶液，指导患者瞬目数次后再平视前方，检查从瞬

目后睁眼到角膜产生第 1个干燥斑所需要的时间。

两组在治疗前后均分离泪液，观察两组泪液中肿瘤坏死因

子(TNF)-琢、白介素(IL)-6以及高敏 C-反应蛋白(hs-CRP)的改

变情况，其中，hs-CRP 水平采用免疫比浊法检测，TNF-琢 和
IL-6水平采用 ELISA双抗体夹心法检测，试剂盒均购自上海

邦奕生物科技有限公司。

1.4 统计学分析

采用 SPSS21.0软件进行统计学分析，计量资料以 x± s 表
示，组间对比用 t检验，组间率的比较用 x2检验，P<0.05为差异
有统计学意义。

2 结果

2.1 两组临床疗效的对比

治疗后，观察组的有效率为 95.18%，明显高于对照组

(P<0.05)。

Note: Compared with the control group, *P<0.05.

表 1 两组临床疗效比较[例(%)]

Table 1 Comparison of the clinical effect between two groups[n(%)]

Groups N Cure Obviously effective Effective No effect Effective rate

Observation group 83 32 (38.55) 27 (32.53) 20 (24.10) 4 (4.82) 95.18*

Control group 83 26 (31.32) 24 (28.91) 16 (19.28) 17 (20.48) 79.52

2.2 两组治疗前后泪膜破裂试验和泪液分泌试验结果比较

治疗后，两组泪膜破裂试验和泪液分泌试验结果均得到明

显的改善(P<0.05)，且观察组泪膜破裂试验和泪液分泌试验结
果的改善更明显(P<0.05)。
2.3 两组治疗前后泪液 hs-CRP、TNF-琢和 IL-6水平的比较

两组治疗后的泪液 hs-CRP、TNF-琢和 IL-6水平均较治疗

前明显降低，且观察组泪液 hs-CRP、TNF-琢和 IL-6水平较对照

组降低更为明显(P<0.05)。

3 讨论

干眼症又称为干燥性角结膜炎、角结膜干燥症、干燥性角

膜结膜炎，是指因泪液的蒸发量过多或泪液的分泌量减少等因

素而导致泪膜不稳定和眼表受损，伴有眼部不适症状[7-9]。干眼

症患者主要表现为眼干涩不适、刺痛、烧灼感、畏光、磨砂感和
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Note: Compared with the control group, *P<0.05; compared with before treatment, #P<0.05.

Note: Compared with the control group, *P<0.05; compared with before treatment, #P<0.05.

视疲劳等。大多数患者由于症状不严重而极易被忽视，但是眼

睛长时间处于干涩状态，会对眼球造成不可恢复的伤害，患者

的角膜结膜上皮干燥，甚至出现纤维形成以及干燥斑等，引发

眼部感染及结膜炎，病情严重时能导致失明，因此应引起广泛

的重视[10-13]。白内障患者术前的基础疾病或手术操作能通过不

同的作用途径对泪液的质或量造成影响，泪液成分的改变以及

泪液量的减少会刺激泪液分泌神经，易引发异物感、眼干、烧灼

和视物模糊等不良症状。而且手术会对患者自身的免疫功能造

成影响，活化 T细胞并释放炎症细胞因子，从而促进眼表炎症

的发生[14-17]。

表 2 两组治疗前后的泪膜破裂试验和泪液分泌试验结果比较(x± s)
Table 2 Comparison of the tear film rupture test and tear secretion test between the two groups before and after treatment (x± s)

Groups n Tear film rupture test(mm) Schirmer test(s)

Observation group 83
Before treatment 5.29± 1.34 3.44± 1.19

After treatment 8.03± 1.57*# 7.24± 1.38*#

Control group 83
Before treatment 5.27± 1.45 3.43± 1.16

After treatment 6.72± 1.43# 5.16± 1.49#

表 3 两组治疗前后泪液 hs-CRP、TNF-琢和 IL-6水平的对比(x± s)
Table 3 Comparison of tear levels of hs-CRP, TNF-琢 and IL-6 between two groups before and after treatment(x± s)

Groups n hs-CRP(mg/L) TNF-琢(pg/mL) IL-6(pg/mL)

Observation group 83
Before treatment 46.35 ± 4.27 24.32 ± 1.72 182.31 ± 13.49

After treatment 13.82 ± 2.64*# 12.43 ± 1.32*# 58.32 ± 10.24*#

Control group 83
Before treatment 47.18 ± 3.36 24.63 ± 2.19 181.74 ± 12.45

After treatment 23.27 ± 1.65# 17.93 ± 1.45# 95.43 ± 11.27#

玻璃酸钠能有效保护角膜内皮细胞，具有较好的保湿效

果。干眼症的发生主要是由于泪膜上皮角膜受到损伤而造成，

但是玻璃酸钠主要功效为润滑，对角膜的修补作用较差。自体

血清的生化特性与正常的泪液极为相似，不仅可以有效润滑眼

表，还对眼表具有营养功能，且不会产生过敏排斥反应；其包含

的生物活性成分，如上皮生长因子以及维生素 A等，可使眼表

上皮细胞成熟、分化和增殖速度加快；而含有的多种抗菌因子，

如；补体以及溶菌酶等，能有效增加受损眼表抗感染能力及抑

制细菌效果；此外，血清中还包含白蛋白以及球蛋白等，可以营

养、润滑和保护角膜，并可防止重要细胞因子发生分解，改善泪

膜状态，明显抑制干眼症病理进程，达到改善患者视觉质量，缓

解其眼部不适的临床治疗目的[18-21]。本研究结果显示玻璃酸钠

滴眼液以及自体血清联合使用能发挥协同作用，提高白内障术

后干眼症的疗效，可以有效缓解患者眼部的炎症，减轻角膜损

伤程度，从而促进泪膜稳定以及角膜愈合，效果明显优于单独

使用玻璃酸钠。

有研究表明干眼症的发生与 T淋巴细胞所介导的炎症反

应呈密切的相关性，炎症反应在各种干眼症的疾病发展过程中

均发挥着重要的调节作用[22-24]。TNF-琢是机体中一种重要的免
疫性炎症因子，也是干眼症患者泪液中的一种主要的炎症细胞

因子[25-28]。hs-CRP作为一种典型的炎症标志物，其水平的升高

表明机体出现了炎症反应。hs-CRP能激活机体中的补体功能，

增强吞噬细胞的作用，强化吞噬细胞在体内的清理作用，发挥

清除病原微生物以及保护机体组织的目的[29,30]。IL-6主要由机

体中活化的巨噬细胞分泌，是 TNF-琢等炎症细胞因子的强力

诱导产物[31,32]。本研究中，观察组治疗后泪液 hs-CRP、TNF-琢和
IL-6水平降低较对照组更为明显，表明自体血清联合玻璃酸钠

发挥对白内障术后干眼症患者的疗效可能与下调患者泪液中

hs-CRP、TNF-琢和 IL-6水平相关。

综上所述，自体血清联合玻璃酸钠对白内障术后干眼症患

者的临床效果明显优于单用玻璃酸钠滴眼液治，其可更有效增

加泪膜的稳定性，减轻角膜损伤，减少泪液分泌，这可能与下调

患者泪液中 hs-CRP、TNF-琢和 IL-6水平有关。

参考文献（References）

[1] Vehof J, Sillevis S N, Nibourg S A, et al. Predictors of discordance be-

tween symptoms and signs in dry eye disease [J]. Ophthalmology,

2017, 124(3): 280-286

[2] Milner M S, Beckman K A, Luchs J I, et al. Dysfunctional tear syn-

drome: dry eye disease and associated tear film disorders - new strate-

gies fordiagnosisand treatment [J].CurrentOpinion inOphthalmology,

2017, 28(Suppl 1): 3-47

[3] Choi Y J, Park S Y, Jun I, et al. Perioperative ocular parameters associ-

ated with persistent dry eye symptoms after cataract surgery [J].

Cornea, 2018, 37(6): 1

[4] Liu R, Gao C, Chen H, et al. Analysis of Th17-associated cytokines

and clinical correlations in patients with dry eye disease[J]. Plos One,

2017, 12(4): e0173301

[5] Holland E J, Luchs J, Karpecki P M, et al. Lifitegrast for the Treatment

of Dry Eye Disease, : Results of a Phase III, Ran domized, Dou-

ble-Masked, Placebo-Controlled Trial (OPUS-3)[J]. Ophthalmology,

2017, 124(1): 53

4150窑 窑



现代生物医学进展 www.biomed.cnjournals.com Progress inModern Biomedicine Vol.19 NO.21 NOV.2019

[6] Brignole-Baudouin F, Riancho L, Ismail D, et al. Correlation Between

the Inflammatory Marker HLA-DR and Signs and Symptoms in Mod-

erate to Severe Dry Eye Disease[J]. Invest Ophthalmol Vis Sci, 2017,

58(4): 2438-2448

[7] Kaido M, Kawashima M, Shigeno Y, et al. Relation of accommodative

microfluctuation with dry eye symptoms in short tear break-up time

dry eye[J]. Plos One, 2017, 12(9): e0184296

[8] Ra S, Ayaki M, Yuki K, et al. Dry eye, sleep quality, and mood status

in glaucoma patients receiving prostaglandin monotherapy were com-

parable with those in non-glaucoma subjects [J]. Plos One, 2017, 12

(11): e0188534.

[9] Al Houssien A O, Al Houssien R O, Al-Hawass A. Magnitude of dia-

betes and hypertension among patients with Dry Eye Syndrome at a

tertiary hospital of Riyadh, Saudi Arabia - A case series [J]. Saudi J

Ophthalmol, 2017, 31(2): 91-94

[10] Alzahrani Y, Colorado L H, Pritchard N, et al. Longitudinal changes

in Langerhans cell density of the cornea and conjunctiva in contact

lens覾-induced dry eye [J]. Clinical & Experimental Optometry, 2017,

100(1): 33-40

[11] Pinto-Fraga J, L佼pez-De l R A, Bl佗zquez A F, et al. Efficacy and

safety of 0.2% hyaluronic acid in the management of dry eye disease

[J]. Eye & Contact Lens-science & Clinical Practice, 2017, 43(1): 57

[12] Chinnery H R, Naranjo G C, Downie L E. Omega-3 supplementation

is neuroprotective to corneal nerves in dry eye disease: a pilot study

[J]. Ophthalmic & Physiological Optics, 2017, 37(4): 473-481

[13] Mrugacz M, Ostrowska L, Bryl A, et al. Pro-inflammatory cytokines

associated with clinical severity of dry eye disease of patients with de-

pression[J]. Advances in Medical Sciences, 2017, 62(2): 338-344

[14] Ipek T, Hanga M P, Hartwig A, et al. Dry eye following cataract

surgery: The effect of light exposure using an in-vitro mode [J]. Con-

tact Lens & Anterior Eye the Journal of the British Contact Lens As-

sociation, 2017, 41(1): 128-131

[15] He Y, Li J, Zhu J, et al. The improvement of dry eye after cataract

surgery by intraoperative using ophthalmic viscosurgical devices on

the surface of cornea: The results of a consort-compliant randomized

controlled trial[J]. Medicine, 2017, 96(50): e8940

[16] Zhao X, Xia S, Chen Y. Comparison of the efficacy between topical

diquafosol and artificial tears in the treatment of dry eye following

cataract surgery: A meta-analysis of randomized controlled trials [J].

Medicine, 2017, 96(39): e8174

[17] Lian C, Ying L, Lee H S, et al. Effect of diquafosol tetrasodium 3%

on the conjunctival surface and clinical findings after cataract surgery

in patients with dry eye[J]. Int Ophthalmol, 2017, 38(6): 1-10

[18] Read S P, Rodriguez M, Dubovy S, et al. Treatment of refractory fila-

mentary keratitis with autologous serum tears [J]. Eye & Contact

Lens-science & Clinical Practice, 2017, 43(5): 1

[19] Wu M F, Stachon T, Seitz B, et al. Effect of human autologous serum

and fetal bovine serum on human corneal epithelial cell viability, mi-

gration and proliferation in vitro[J]. International Journal of Ophthal-

mology, 2017, 10(6): 908-913

[20] Gen觭 E, Beytemur O, Yuksel S, et al. Investigation of the biomechan-
ical and histopathological effects of autologous conditioned serum on

healing of Achilles tendon [J]. Acta Orthopaedica Et Traumatologica

Turcica, 2018, 52(3): S1017995X17303061

[21] Hashimoto N, Togami K, Endou K, et al. Storage stability of serum

formulations containing ofloxacin for autologous serum eardrop ther-

apy[J]. Die Pharmazie - An International Journal of Pharmaceutical

Sciences, 2017, 72(3): 139-142

[22] Brignole-Baudouin F, Riancho L, Ismail D, et al. Correlation Be-

tween the Inflammatory Marker HLA-DR and Signs and Symptoms in

Moderate to Severe Dry Eye Disease [J]. Invest Ophthalmol Vis Sci,

2017, 58(4): 2438-2448

[23] Mrugacz M, Ostrowska L, Bryl A, et al. Pro-inflammatory cytokines

associated with clinical severity of dry eye disease of patients with de-

pression[J]. Advances in Medical Sciences, 2017, 62(2): 338-344

[24] Alzahrani Y, Colorado L H, Pritchard N, et al. Longitudinal changes

in Langerhans cell density of the cornea and conjunctiva in contact

lens覾 induced dry eye [J]. Clinical & Experimental Optometry, 2017,

100(1): 33-40

[25] Liu Y, Zhou L J, Wang J, et al. TNF-琢 differentially regulates synap-

tic plasticity in the hippocampus and spinal cord by microglia-depen-

dent mechanisms after peripheral nerve injury [J]. Journal of Neuro-

science, 2017, 37(4): 871-881

[26] Molander P, F覿rkkil覿M, Kemppainen H, et al. Long-term outcome of

inflammatory bowel disease patients with deep remission after dis-

continuation of TNF琢-blocking agents [J]. Scandinavian Journal of

Gastroenterology, 2017, 52(3): 284-290

[27] Yee D, Shah K M, Coles M C, et al. MicroRNA-155 induction via

TNF-琢 and IFN-酌 suppresses expression of programmed death lig-

and-1 (PD-L1) in human primary cells [J]. Journal of Biological

Chemistry, 2017, 292(50): 20683-20693

[28] Moura M F, Navarro T P, Silva T A, et al. Periodontitis and Endothe-

lial Dysfunction: Periodontal Clinical Parameters and The Levels of

Salivary Markers IL-1茁, TNF-琢, MMP2/TIMP2 Complex, and Nitric

Oxide [J]. Journal of Periodontology, 2017, 88(8): 778-787

[29] Kitagawa K, Hosomi N, Nagai Y, et al. Reduction in High-Sensitivity

C-Reactive Protein Levels in Patients with Ischemic Stroke by Statin

Treatment: Hs-CRP Sub-Study in J-STARS[J]. Journal of Atheroscle-

rosis & Thrombosis, 2017, 24(10): 1039-1047

[30] Niyiodumosu F A, Bello O A, Biliaminu S A, et al. Resting serum

concentration of high-sensitivity c-reactive protein (hs-crp) in sports-

men and untrained male adults [J]. Nigerian Journal of Physiological

Sciences Official Publication of the Physiological Society of Nigeria,

2017, 31(2): 177

[31] Chung S S, Wu Y, Okobi Q, et al. Proinflammatory Cytokines IL-6

and TNF-琢 Increased Telomerase Activity through NF-κ B/STAT1/

STAT3 Activation, and Withaferin A Inhibited the Signaling in Col-

orectal Cancer Cells[J]. Mediators Inflamm, 2017, 2017(4): 1-11

[32] Sanmarco L M, Ponce N E, Visconti L M, et al. IL-6 promotes M2

macrophage polarization by modulating purinergic signaling and reg-

ulates the lethal release of nitric oxide during Trypanosoma cruzi in-

fection[J]. Biochimica et Biophysica Acta (BBA) - Molecular Basis of

Disease, 2017, 1863(4): 857-869

4151窑 窑


