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唑来膦酸注射液联合骨肽注射液治疗绝经后骨质疏松症的
临床疗效及安全性分析 *
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摘要 目的：研究唑来膦酸注射液联合骨肽注射液治疗绝经后骨质疏松症的临床效果以及安全性。方法：选择 2014年 1月～ 2018

年 1月我院收治的 100例绝经后骨质疏松症患者，将其随机分为两组。对照组采用静脉滴注唑来膦酸注射液 5 mg一次，观察组

在对照组基础上静脉注射骨肽注射液，每次 30 mg，每天 1次。治疗 6个月后，检测并比较两组治疗前后的骨代谢指标(血清骨特

异性碱性磷酸酶(BAP)、甲状旁腺素(PTH)、血磷(P)、血钙(Ca)和碱性磷酸酶(ALP))以及骨转换指标(骨钙素(OC)和Ⅰ型胶原交联
C-末端肽(CTX-1))的变化及不良反应的发生情况。结果：治疗后，观察组总有效率明显高于对照组(P<0.05)；两组血清 ALP、PTH

以及 BAP等骨代谢指标均较治疗前明显降低(P<0.05)，且观察组以上指标明显低于对照组(P<0.05)；两组的 OC均较治疗前明显
升高(P<0.05)，CTX-1均较治疗前明显降低(P<0.05)，且观察组的骨转换指标改善的程度较对照组更为明显(P<0.05)。观察组的不

良反应发生率为 8.00 %(4/50)，明显低于对照组[18.00 %(9/50)](P<0.05)。结论：唑来膦酸注射液联合骨肽注射液治疗绝经后骨质疏

松症的效果明显优于单独使用唑来膦酸注射液，其可以显著改善患者的骨代谢及骨转换状态，且安全性更高。
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Clinical Efficacy and Safety of Zoledronic Acid Injection Combined with
Bone Peptide Injection in the Treatment of Postmenopausal Osteoporosis*

To investigate the clinical efficacy and safety of zoledronic acid injection combined with bone peptide in-

jection in the treatment of postmenopausal osteoporosis. 100 cases of patients with postmenopausal osteoporosis admitted to

our hospital from January 2014 to January 2018 were randomly divided into two groups. The control group was given zoledronic acid in-

jection 5 mg once, while the observation group was given bone peptide injection 30 mg once a day on the basis of the control group. After 6
months of treatment, the changes of bone metabolism indexes (serum bone specific alkaline phosphatase (BAP), parathyroid hormone

(PTH), blood phosphorus (P), blood calcium (Ca) and alkaline phosphatase (ALP), bone turnover indexes (OC) and collagen type I

cross-linked C-terminal peptide (CTX-1) and adverse reactions were detected and compared between the two groups before and after

treatment. After treatment, the total effective rate of observation group was significantly higher than that of the control group(P<

0.05); the serum ALP, PTH and BAP of both groups were significantly lower than those before treatment(P<0.05), and the above indexes

of observation group were significantly lower than those of the control group(P<0.05); the OC of the two groups were significantly higher

than before treatment(P<0.05), the CTX-1 was significantly lower than before treatment(P<0.05). The improvement of bone turnover in-

dex in the observation group was more significant than that in the control group (P<0.05). The incidence of adverse reactions in the ob-

servation group was 8%(4/50), which was significantly lower than that in the control group [18.00% (9/50)] (P<0.05). Zole-

dronic acid injection combined with bone peptide injection is significantly effective than zoledronic acid injection alone in the treatment

of postmenopausal osteoporosis, which can significantly improve bone metabolism and bone turnover with higher safety.
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前言

骨质疏松症是多种原因引起的一组全身性骨骼疾病，常见

发病人群为绝经期女性以及中老年人[1-3]，轻者会出现腰背痛，

中度以上的骨质疏松症患者则会出现驼背、骨折、身高缩短、肺

功能受损以及运动障碍等症状，严重者甚至能对其呼吸功能造
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成影响，引发呼吸困难和胸闷等症状[4-7]。目前，临床上有多种抗

骨质疏松症药物，其中，唑来膦酸钠是同类药物中具有抑制最

强骨吸收效果的药物。研究表明唑来膦酸钠抑制骨吸收的强度

是阿仑膦酸盐的 25~114倍，是帕米磷酸盐的 100~850倍[8]。骨

肽能有效促进机体内骨细胞的生成，使骨钙沉积量大大增加，

有效改善骨质疏松症患者的症状[9]。我院于 2014年 1月～ 2018

年 1月采用唑来膦酸注射液联合骨肽注射液治疗绝经后骨质

疏松症 50例，取得了较好的临床效果，现将结果报道如下。

1 资料与方法

1.1 一般资料

选择 2014年 1月～ 2018年 1月我院收治的绝经后骨质

疏松症患者 100例，纳入标准：患者均出现显著的骨痛症状并

伴有不同程度的日常生活功能受限，所有患者均签署知情同意

书。排除标准：排除严重脊柱侧弯、骨软化症、Paget疾病、肾性

维生素 D缺乏性佝偻病、甲状旁腺功能亢进症以及强直性脊

柱炎等疾病患者。采取抽签法将 100例绝经后骨质疏松症患者

随机分为两组。观察组 50例，年龄 53~87岁，平均 (60.38±
9.32)岁；病程 10个月 ~11年，平均(3.74± 1.65)年；体重47~78

kg，平均 (56.32± 11.52) kg；身高 151~172 cm，平均 (159.41±
9.38) cm。对照组 50例，年龄 54~88岁，平均(60.23± 10.14)岁；

病程 10 个月 ~ 11 年，平均(3.92± 1.78)年；体重 48~76 kg，平

均 (57.14± 12.38) kg；身高 152~171 cm，平均 (160.23± 10.54)

cm。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：静脉滴注唑来膦酸注射液(国药准字 H20113138，

生产厂家：江苏正大天晴药业股份有限公司，规格：100 mL: 5

mg) 5 mg一次。

观察组：在对照组基础之上给予骨肽注射液 (国药准字
H50022108，生产厂家：重庆国泰康宁制药有限责任公司，规

格：5 mL: 25 mg)静脉注射，每次 30 mg，每天 1次。治疗 15 d。
6个月后检测两组患者相关指标。
1.3 观察指标

疗效判断标准：①显效：患者的骨痛症状基本消失；②有

效：患者的骨痛症状得到显著的改善；③无效：患者的骨痛症状

无任何的改善。

骨代谢指标检测：使用南京颐兰贝生物科技有限公司的

ES-380全自动生化分析仪对两组患者治疗前后的血清骨特异

性碱性磷酸酶(BAP)、甲状旁腺素(PTH)、血磷(P)、血钙(Ca)和碱

性磷酸酶(ALP)等骨代谢指标进行检测。

骨转换指标检测：所有患者均空腹采集 5 mL上肢静脉血，

采用放射免疫分析法检测骨钙素(OC)水平，采用酶联免疫法检

测Ⅰ型胶原交联 C-末端肽(CTX-1)水平。
1.4 统计学分析

采用 SPSS21.0软件进行数据分析，计量资料(骨代谢水平
和骨转换指标)以 x± s表示，组间和组内对比分别用成组和配

对 t检验，计数资料(临床疗效和不良反应)组间比较采用 x2检

验，以 P<0.05为差异有统计学意义。

2 结果

2.1 两组临床疗效对比
与对照组总有效率 (78.00%) 比较，观察组总有效率

(94.00%)明显升高(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 Effective Valid Invalid The total effect rate

Control group 50 18(36.00) 21(42.00) 11(22.00) 78.00

Observation group 50 21(42.00) 26(52.00) 3(6.00) 94.00 *

2.2 两组治疗前后骨代谢水平对比

治疗后，两组血清骨代谢指标(ALP、PTH 和 BAP)均较治

疗前明显降低(P<0.05)，且观察组以上指标均明显低于对照组
(P<0.05)。

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

表2 两组治疗前后骨代谢水平对比(x± s)

Table 2 Comparison of the bone metabolism level before and after treatment between two groups (x± s)

Groups n ALP (U/L) Ca (mmol/) P (mmol/) PTH (pmol/L) BAP (U/L)

Control group 50 Before treatment 35.27 ± 12.64 2.17± 0.29 1.36± 0.34 1.48± 0.29 79.43± 17.63

After treatment 31.58± 13.38# 2.21± 0.36 1.38± 0.39 1.35± 0.26# 72.24± 16.31#

Observation group 50 Before treatment 35.27± 11.14 2.19± 0.36 1.37± 0.31 1.47± 0.24 79.57± 16.82

After treatment 26.35± 12.19*# 2.22± 0.37 1.35± 0.28 1.28± 0.19*# 65.14± 15.53*#

2.3 两组治疗前后骨转换指标对比

治疗后，两组 OC均较治疗前明显升高(P<0.05)，CTX-1均

较治疗前明显降低 (P<0.05)，且观察组 CTX-1显著低于对照

组，而 OC明显高于对照组(P<0.05)。
2.4 两组不良反应发生情况的比较

观察组出现发热 2例，肌痛 1例，关节痛 1例；对照组出现
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发热9例，肌痛 2例，关节痛 2例。观察组的不良反应发生率为
8.00%(4/50)，明显低于对照组[26.00%(13/50)](P<0.05)。两组骨

质疏松症患者经过对症治疗后不良反应症状均消失。

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

Groups n CTX-1(ng/mL) OC(ng/mL)

Control group 50
Before treatment 0.33± 0.08 5.25± 0.23

After treatment 0.28± 0.06# 7.26± 0.48#

Observation group 50
Before treatment 0.34± 0.07 5.26± 0.17

After treatment 0.20± 0.05*# 9.13± 0.52*#

表 3 两组治疗前后骨转换指标对比(x± s)

Table 3 Comparison of the bone turnover markers between two groups before and after treatment(x± s)

3 讨论

骨质疏松症作为内分泌科常见的一种骨代谢疾病，会使患

者的骨基质不断减少，骨密度降低，骨皮质变薄，对患者造成疼

痛的同时，还极易引发骨折，严重困扰着很多绝经期女性和老

年人，成为临床上研究的热点问题[10,11]。骨质疏松症的发病原因

比较复杂，与运动、饮食习惯、日照时间、遗传以及性激素水平

等多种因素有关，女性围绝经期是该病的危险因素之一[12-14]。由

于骨质疏松症的成因复杂，临床上预防和治疗该病缺乏单一且

有效的手段，主要采取联合用药综合治疗方案。临床上常常采

用维生素和钙剂等联合使用，但效果往往并不满意。唑来膦酸

可以通过特异性地作用于骨的二磷酸化合物，对由于破骨活性

增加而造成的骨吸收进行明显的抑制，且唑来膦酸对矿化骨具

有高度的亲和力，能选择性作用于骨骼[15-18]。有研究表明唑来膦

酸注射液能使脊柱骨折率、骨折总发生率以及髋骨骨折率分别

降低 70%、24%、40%[19]。

骨肽含有多肽类骨代谢因子、有机磷、无机钙、有机钙、无

机盐、无机钙、氨基酸、微量元素以及多种骨骼生长所必需的生

长因子，多种生长因子可参与人体骨代谢过程，促进骨骼的愈

合及骨新生，临床常用来治疗骨折康复期，退行性骨关节病及

骨代谢疾病等[20-24]。本研究将唑来膦酸注射液以及骨肽注射液

联合使用，结果两种药物联合使用治疗绝经后骨质疏松症可以

有效改善患者的临床症状。

CTX-1可以特异性地反映Ｉ 型胶原的分解程度，而 Ｉ 型

胶原分解时所产生的末端肽和吡啶交联物又可以有效反映机

体的骨吸收情况[25-27]。如果机体 CTX-1的表达水平升高，则表

明其骨量丢失情况加重，骨吸收速率加快。OC水平的改变是由

于成骨细胞活性发生变化引起，其可以特异而敏感地反映患者

的骨代谢状态、成骨细胞活性和骨形成速率[28-30]。骨转化指标

CTX-1以及 OC能作为评估骨质疏松症患者治疗效果的有效

指标。本研究结果显示唑来膦酸注射液联合骨肽注射液治疗后

能有效抑制骨吸收，改善骨转换状态，并促进骨形成。可能与降

低 CTX-1水平而抑制骨吸收，且增加 OC水平而促进骨形成，

是其发挥治疗效果的重要作用机制。血骨特异性碱性磷酸酶、

甲状旁腺素、血磷、血钙和碱性磷酸酶可以在一定程度上反映

机体骨转化的过程。本研究结果显示观察组治疗后骨代谢水平

(ALP、PTH 和 BAP)降低更为明显，表明唑来膦酸注射液以及

骨肽注射液联合使用有助于改善绝经后骨质疏松症患者的血

清相关骨代谢标志物水平。分析其原因为骨肽注射液可以有效

抑制破骨细胞的骨吸收作用，并且能促进成骨细胞发生进一步

的分化，调节机体的骨代谢状态，刺激成骨细胞发生增生，从而

促进新骨的形成，并调节磷和钙的代谢，使骨钙沉积量明显增

加，具有较强的镇痛、抗炎和防治骨质疏松效果，且长期用药并

不会产生明显的毒副反应。以上结果均证实唑来膦酸注射液联

合骨肽注射液是治疗绝经后骨质疏松症的安全有效方法，在改

善患者的骨代谢及骨转换状态方面明显优于单一静脉滴注唑

来膦酸注射液。

综上所述，唑来膦酸注射液联合骨肽注射液治疗绝经后骨

质疏松症的效果明显优于单独使用唑来膦酸注射液，其可以显

著改善患者的骨代谢及骨转换状态，且安全性更高。

参考文献（References）
[1] Xiao C, Jia-Can S U. New focus on osteoporosis:differentiation fate of

bone marrow-derived mesenchymal stem cells [J]. Academic Journal

of Second Military Medical University, 2017, 38(4): 397-404

[2] Langdahl B L, Libanati C, Crittenden D B, et al. Romosozumab (scle-

rostin monoclonal antibody) versus teriparatide in postmenopausal

women with osteoporosis transitioning from oral bisphosphonate ther-

apy: a randomised, open-label, phase 3 trial [J]. Lancet, 2017, 390

(10102): 1585

[3] Qaseem A, Forciea M A, Mclean R M, et al. Treatment of low bone

density or osteoporosis to prevent fractures in men and women: a clin-

ical practice guideline update from the American college of physi-

cians [J]. Annals of Internal Medicine, 2017, 167(12): 899

[4] Ross, Battista, Cabal, et al. Dynamics of bone cell signaling and PTH

treatments of osteoporosis [J]. Discrete and Continuous Dynamical

Systems - Series B (DCDS-B), 2017, 17(6): 2185-2200

[5] Tarantino U, Iolascon G, Cianferotti L, et al. Clinical guidelines for the

prevention and treatment of osteoporosis: summary statements and

recommendations from the Italian Society for Orthopaedics and Trau-

matology [J]. Journal of Orthopaedics & Traumatology, 2017, 18

(Suppl 1): 3-36

[6] Cosman F, Hattersley G, Hu M Y, et al. Effects of abaloparatide-sc on

fractures and bone mineral density in subgroups of postmenopausal

women with osteoporosis and varying baseline risk factors[J]. Journal

of Bone & Mineral Research, 2017, 32(1): 17-23

[7] Ganguly P, Eljawhari J J, Giannoudis P V, et al. Age-related changes

917· ·

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.cn

http://www.fineprint.cn


现代生物医学进展 biomed .cnjournals . com Progress in Modern Biomedicine Vol.19 NO.5 MAR.2019

in bone marrow mesenchymal stromal cells: a potential impact on os-

teoporosis and osteoarthritis development [J]. Cell Transplantation,

2017, 26(9): 1520-1529

[8] Nakamura T, Fukunaga M, Nakano T, et al. Efficacy and safety of

once-yearly zoledronic acid in Japanese patients with primary osteo-

porosis: two-year results from a randomized placebo-controlled dou-

ble-blind study (ZOledroNate treatment in Efficacy to osteoporosis;

ZONE study)[J]. Osteoporosis International, 2017, 28(1): 389-398

[9] Liao H, Zhang J J. The clinical efficacy of alendronate combined with

ossotide injection on osteoporosis treatmen [J]. Chin J Osteoporos,

2017, 23(6): 784-786

[10] Bone H G, Wagman R B, Brandi M L, et al. 10 years of denosumab

treatment in postmenopausal women with osteoporosis: results from

the phase 3 randomised FREEDOM trial and open-label extension[J].

Lancet Diabetes & Endocrinology, 2017, 5(7): 513

[11] Cummings S R, Cosman F, Lewiecki E M, et al. Goal-directed treat-

ment for osteoporosis: a progress report from the ASBMR-NOF

Working Group on goal-directed treatment for osteoporosis[J]. Journal

of Bone & Mineral Research the Official Journal of the American So-

ciety for Bone & Mineral Research, 2017, 32(1): 3

[12] Diez-Perez A, Naylor K E, Abrahamsen B, et al. International Osteo-

porosis Foundation and European Calcified Tissue Society Working

Group. Recommendations for the screening of adherence to oral bis-

phosphonates [J]. Osteoporos Int, 2017, 28(3): 767-774

[13] Nakamura T, Fukunaga M, Nakano T, et al. Efficacy and safety of

once-yearly zoledronic acid in Japanese patients with primary osteo-

porosis: two-year results from a randomized placebo-controlled dou-

ble-blind study (ZOledroNate treatment in Efficacy to osteoporosis;

ZONE study)[J]. Osteoporosis International, 2017, 28(1): 389-398

[14] Boschitsch E P, Durchschlag E, Dimai H P. Age-related prevalence

of osteoporosis and fragility fractures: real-world data from an austrian

menopause and osteoporosis clinic [J]. Climacteric the Journal of the

International Menopause Society, 2017, 20(2): 157-163

[15] Cai Y, Gao T, Fu S, et al. Development of zoledronic acid functional-

ized hydroxyapatite loaded polymeric nanoparticles for the treatment

of osteoporosis [J]. Experimental & Therapeutic Medicine, 2018, 16

(2): 704-710

[16] Ding Y, Zeng J C, Yin F, et al. Multicenter study on observation of a-

cute-phase responses after infusion of zoledronic acid 5 mg in Chi-

nese women with postmenopausal osteoporosis [J]. Orthop Surg,

2017, 9(3): 284-289

[17] Darvishikhezri H, Kosaryan M, Akbarzadeh R, et al. Administration

of intravenous zoledronic acid every 3 months vs. annually in 茁-tha-

lassemia patients with low bone mineral density: a retrospective com-

parison of efficacy[J]. Medical Archives, 2018, 72(3): 170-173

[18] Hayer P S, Deane A K, Agrawal A, et al. Effect of zoledronic acid on

fracture healing in osteoporotic patients with intertrochanteric frac-

tures [J]. International Journal of Applied & Basic Medical Research,

2017, 7(1): 48-52

[19] Fan Y, Xue S, Bin D U, et al. Observation on Efficacy of compound

ossotide injections in treatment of femoral neck fracture after com-

pression screw immobilization [J]. Evaluation and Analysis of

Drug-Use in Hospitals of China, 2017, 17(2): 194-196

[20] Yang L, Liu T S, Da-Bin W U, et al. The clinical effect of ossotide in-

jection and risedronate for the treatment of lumbar bone tissue repair

after surgery for fracture [J]. Journal of Clinical & Experimental

Medicine, 2017, 16(7): 675-677

[21] Zhou Y Q, Nephrology D O. Effect of ossotide injection combined

with alendronate sodium on bone metabolism and bone mineral den-

sity in senile male patients with type 2 diabetic osteoporosis [J]. Jour-

nal of Cervicodynia & Lumbodynia, 2017, 38(2): 128-131

[22] Lao K, Wu Y Q. Clinical curative Ooservation of using self-made

jiangu recipe in the treatment of postmenopausal osteoporotic verte-

bral compression fracture and its influence on OPG/RANKL/RANK

of the patients [J]. Journal of Sichuan of Traditional Chinese

Medicine, 2017, 35(1): 127-129

[23] Zeng H, Ming-Dao T U, Pharmacy D O. Clinical observation on

chuanlong guci capsules combined with ossotide injection in treat-

ment of hyperostosis [J]. Drugs & Clinic, 2017, 32 (7): 1333-1336

[24] Tian-Xin H U, ZHOU-you, Xiong L, et al. Clinical study on glu-

cosamine hydrochloride capsules combined with compound ossotide

injection in treatment of knee osteoarthritis[J]. Drugs & Clinic, 2018,

33(7): 1793-1797

[25] J覬rgensen N R, M覬llehave L T, Ybl H, et al. Comparison of two auto-

mated assays of BTM (CTX and P1NP) and reference intervals in a

Danish population [J]. Osteoporosis international: a journal estab-

lished as result of cooperation between the European Foundation for

Osteoporosis and the National Osteoporosis Foundation of the USA,

2017, 28(7): 2103

[26] Kharroubi A, Saba E, Smoom R, et al. Serum 25-hydroxyvitamin D

and bone turnover markers in palestinian postmenopausal osteoporo-

sis and normal women[J]. Archives of Osteoporosis, 2017, 12(1): 13

[27] Jepsen D B, Ryg J, J 覬rgensen N R, et al. The combined effect of

Parathyroid hormone (1-34) and whole-body Vibration exercise in the

treatment of OSteoporosis (PaVOS)- study protocol for a randomized

controlled trial[J]. Trials, 2018, 19(1): 186

[28] Liu Z Y, Yang Y, Wen C Y, et al. Serum osteocalcin and testosterone

concentrations in adult males with or without primary osteoporosis: a

meta-analysis [J]. Biomed Research International, 2017, 2017 (5):

9892048

[29] Levinger I, Brennan-Speranza T C, Zulli A, et al. Multifaceted inter-

action of bone, muscle, lifestyle interventions and metabolic and car-

diovascular disease: role of osteocalcin[J]. Osteoporosis International,

2017, 28(8): 1-9

[30] Kim M H, Lee J E, Lee J S, et al. Improvement of osteoporosis by Ly-

cium chinense administration in ovariectomized mice [J]. Journal of

the Chinese Medical Association, 2017, 80(4): 222

918· ·

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.cn

http://www.fineprint.cn

