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A Meta-analysis of the Effect of Adjuvant Probiotics in
Patients with Osteoporosis

RAN Leijing D WANG Shaohua ", LI Lintong 12 GUI Li ¥
(1) School of Clinical Medicine, Dali University, Dali Yunnan 671003;2) Dept. of Endocrinology,
The 3rd People’s Hospital of Yunnan Province, Kunming Yunnan 650011, China)

[ Abstract Objective  Systematically evaluate the efficacy of probiotics in treating osteoporosis.
Methods Computer search of Cochrane Library, Web of Science, PubMed, Embase, VIP, CNT and Wanfang
data knowledge service platform, the search time limit of August 15, 2023, included as a randomized controlled
experiment of probiotics for the treatment of osteoporosis. Two researchers independently screened the literature,
extracted the data, and evaluated the risk of bias in the included literature. The effects of probiotic treatment on
BMD, blood calcium, vitamin D, parathyroid hormone, osteocalcin, bone alkaline phosphatase and adverse
reactions were analyzed by using Stata A. 14 and Revman. 5.4 software. Results  Eight articles were finally
included, Including 744 study subjects, The results of the Meta—analysis showed that, Add probiotics to
traditional drug therapy, Can increase hip bone mineral density in patients[WMD 0.05(0.01, 0.10) ] g/em?,
Increase the calcium ion concentration in the patient's blood [WMD 0.26(0.02, 0.50) Jmmol/L. mmol/L, Increase
the concentration of blood osteocalcin [WMD 1.84( 0.60, 3.07) ] ng/mL, Lower the hone—specific alkaline
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phosphatase concentration [SMD-1.06( -2.06, -0.07) ], And reduce the incidence of nausea and diarrhea,

However, there was no significant change in vitamin D and parathyroid hormone. Conclusion

The addition of

probiotics on the basis of routine treatment may improve the level of bone mineral density and reduce the adverse

reactions of gastrointestinal tract, which is beneficial to the prognosis of patients.

[Key words] Probiotics; Osteoporosis; Osteoporoses; Meta analysis
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Fig. 5 Bias test of the effect of adjuvant probiotic therapy

on BMD
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Fig. 12 Forest plot of the effect of probiotic adjuvant
therapy on bone-specific alkaline phosphatase in
the blood
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Fig. 13 Bias test of the effect of probiotic adjuvant therapy

on bone-specific alkaline phosphatase in blood
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Fig. 14 Forest plot of the effect of probiotic adjuvant

therapy on nausea
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Fig. 16 Forest plot of the effects of probiotic adjuvant
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Fig. 17 Sensitivity analysis of bone mineral density of the

cervical spine
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Fig. 18 Sensitivity analysis of bone mineral density in the
hip joint
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Fig. 20 Heterogeneity analysis of bone mineral density in
the hip joint
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Fig. 21 Sensitivity analysis of osteocalcin

Study %

D WMD (95% CI) ~ Weight
S (2020) > 005(-137,147) 226
KNI (2020) —— 0.22(-0.11,0.55)  40.79
FHE K (2015) — 0.04(-0.24,0.32)  56.96
Overall (I-squared=0%, p=0.719) <:> 0.11(=0.10,0.33)  100.00

L H L
-147 0 147

E 22 BFHEENRRESH
Fig. 22 Heterogeneity analysis of osteocalcin
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Fig. 23 Sensitivity analysis of parathyroid hormone
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Fig. 24 Heterogeneity analysis of parathyroid hormone
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Fig. 25 Sensitivity analysis of alkaline phosphatase
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Fig. 26 Sensitivity analysis of vitamin D
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Fig. 30 Funnel plot of the study for the test of bias for the

indicator

ANERAREE, JCR /N B A S, JCR /N B
P18 Bk 2 I PO R 2 P 5 o AR X B S i 2>
HHE T CDAYT 20 i MR - 20 i AT A F) A 5 s A
Xt o SR, A AR A i A R B AR Y
UM B S8 s, oA AR st
ARG/ N BURIIC TR /DN B2 [ 9 R 804 B A 22
S5 207 o XA R AR R o A B 4 S e
2% H A EEATR A R Yk k5t

B, i AR T T AR D Sl B 167 72 9413 B 4%
it i D7 T B4/ TSRS SO A o AR AR TR AR T
PR . Btk M PRANA:FE A% B SRR LA K i o

BAEAN A A7 B 2 S I R P RRAE B AnAE
B WiE R G0 P AR TS (BRANIE T 52 1) . R A AN
B PR RO RS GE M 0K IR T ARG B L TR R
Ve PO By AR DL KRR T R 2 R
R EAER, Has R ARG KRN Z
TR TSR B, #b 3 4 Az TR (R ARG BIIR 2SR 1Y
S RES A STt AL o 25 2E TR AT DAV R IRE B kb
e, MRS R, A s TIRYT R e
AR 2420 AR BT R, 4 A= T AT LA 5 i 5 i s
pH . 0 WA IR | 300 3 1 TORG V7™ A 44 i o
e . VATRE 3R AR G0 DA KOs B ok o B
K M Jig 10 2427 {HL Sk S AL ] e R — b X TR
At AE AR ZE A G . PRI 2 e 580
WA T — RIS, KT DT 3 AT RS
Jiz A0 81 g v RAE AL F TNF- o BYRIE, SR
ZRIT YN BREHAR LG, = R BURCE FIHE B /N3
WL CE/NRBCE YR, H L SO AR
iR M # B2 Wil ( tartreate resistant acid phosphatase,
TRAP) KF- 34 WA 3 25 57 o (H W5 e m]
DL 2 B DL 181 B A% X %8 B8 7 AR AT 4 Y 52
Wi o FE A5 M T8 TR A 5 i R L B o A
A XS/ B ) — TS B, A T LA
X CQ AT T8 A% CQFLAT T8 1 R W36 97 R B ] 48
IAS WO, X RRAAR LG, SCE AN R Y
Jii &5 (bone mineral content, BMC) BH i J} & 2,
(B RAASE MR X B8 A 25, EFR PR
PRI, 28 by S i A TR R 728 g T A W AR 7T
AEJE— Bl Al AT BTG YT SR, w] LA Sl B B ok
FE BB AAE B & R A T B, e
R By BE VR B BB AMAE o

BARAM SR R, TEREGRT TR
P 4 A2 R YT, BOn] gk — 2D A A A 2 T
BRAN AR S A R 7 52 45, [HADESE
SAFAE—E W R BRE , A48 : (1D AR B ANARY SC
BRZ R/ NFEA BEALAT BRGS0 2H e KA AS B
100 {41, X HEZE Ky 100 15, B 52 HoAt R 3R 52
M T 365 s A R 1) 72 A 5 (2) PR A S48 H FR
il JCVE XS g Az AR R AT I ] g — 20 P
G3HTs (3) REZBOCCEBA M B E AT RKINEEDT,
X B B 52 a R OR T U] (4) 1 T2l
B RE A AN e 4 — B, g A2 R 3 T
R AR ELAE PSS R TC i — 26 VP A, (5) PR 23 4k
PR BTG A B AH SCPERF ST 3, IR A & 45 4
RIBFFEART D, ST BE s R A 4 Ry . 45
ik, fEfegi )i # Eimmi s A wRYY, BA—



H24 PR, S fR AR DI YT B BUEAL REBOR Y Meta 20T 75

TERIVE ), BTG R —
ISR B FEE

AT £ RCT L5544

[&3E30#k ]

[1] Aibar-Almazan A, Voltes—Martinez A, Castellote—
Caballero Y, et al. Current status of the diagnosis and
management of osteoporosis [J]. International Journal of
Molecular Sciences, 2022, 23(16): 9465.

(2] BSAL, RIGLL, WIRIK, 55, B4 F B RALE WA T 5
A A R W HE I 5T (D). o B BB 2R, 2019,
25(7): 994-997.

[3] Curry SJ, Krist A H, Owenvvmms D K, et al. Screening for
osteoporosis to prevent fractures: US Preventive Services
Task Force recommendation statement[J]. Jama, 2018,
319(24): 2521-2531.

[4] van der Burgh A C, de Keyser C E, Zillikens M C, et al.
The effects of osteoporotic and non—osteoporotic medica—
tions on fracture risk and bone mineral density[J]. Drugs,
2021, 81(16): 1831-1858.

[5] Wuy, Yang Y, Wang L, et al. Effect of Bifidobacterium on
osteoclasts: TNF- o /NF- k B inflammatory signal pathway—
mediated mechanism [J]. Frontiers in Endocrinology, 2023,
14: 1109296.

[6] Song S, Guo Y, Yang Y, et al. Advances in pathogenesis
and therapeutic strategies for osteoporosis[J]. Pharmaco-
logy & Therapeutics, 2022, 237: 108168.

[7] XuX, Jia X, Mo L, et al. Intestinal microbiota: a potential
target for the treatment of postmenopausal osteoporosis [J].
Bone Research, 2017, 5(1): 1-18.

[8] HanHS, Kim J G, Choi Y H, et al. Effect of Lactobacillus
Fermentum as a Probiotic Agent on Bone Health in Post—
menopausal Women[J]. Journal of Bone Metabolism, 2022,
29(4): 225.

(9] %%, SBAK, TERES), 25 5 AR TR 20 285 1 B A A
HE RN ], b E A2, 2021, 41(11):
2356-2359.

L10] AR, FRICIK, 258 . DI RUBAT 1 U BTG 1 A XF
B DR P B g A S8 AR A 5 R B T 5 (D]
Chinese Journal of Osteoporosis/Zhongguo Guzhi Shusong
Zazhi, 2020, 26(2): 291-293.

C11] BRI FUBUSFF R M8 IR 7 I A b, AR 47 B AR
B WG RS T RO0I 25 43 (D] RERITE R 52 BERR

2#, 2020.

[12] PRI 45 A FLRR TR0 28 28 /5 20 Vi i A 52 ) 14 11
PROFSE (D] FEAIEAS: 5T BERRAE, 2020.

(131 skAnJy, Bhakor, Beakar, 5. 45 A R0 4 205 B 5
Il Lo R B ORI GEE T L] RS

A%k, 2018, 30(12): 1440-1443.

[14] Jafarnejad S, Djafarian K, Fazeli M R, et al. Effects of a
multispecies probiotic supplement on bone health in os—
teopenic postmenopausal women: a randomized, double—
blind, controlled trial [J]. Journal of the American College
of Nutrition, 2017, 36(7): 497-506.

L15] JHR K. FURRAT BIAY T VR 2 28 )5 B B A Y ik R 7
oM D] R IR R, 2022.

[16] He Y, Chen Y. The potential mechanism of the microbiota—
gut—bone axis in osteoporosis: a review[J]. Osteoporosis
International, 2022, 33(12): 2495-2506.

[17] Wang J, Xing F, Sheng N, et al. Associations of the diet—
ary magnesium intake and magnesium depletion score with
osteoporosis among American adults: Data from the na—
tional health and nutrition examination survey[J]. Fronti—
ers in Nutrition, 2022, 9: 883264.

[18] Fujimoto K, Yamanouchi K, Kishi T. Role of the
gastrointestinal  tract on therapeutic approach to
obesity [J]. Nihon Shokakibyo Gakkai Zasshi= The Japan—
ese Journal of Gastro—enterology, 2021, 118(6): 500-504.

[19] Sjdgren K, Engdahl C, Henning P, et al. The gut microbi—
ota regulates bone mass in mice. [J] Bone Miner Res.
2012;27(6): 1357-1367.

[20] Aboushaala K, Wong A Y L, Barajas J N, et al. The hu—
man microbiome and its role in musculoskeletal
disorders [J]. Genes, 2023, 14(10): 1937.

[21] Plaza-Diaz J, Ruiz—Ojeda F J, Gil-Campos M, et al.
Mechanisms of action of probiotics [J]. Advances in nutri—
tion, 2019, 10(suppl_1): S49-S66.

[22] Kim D E, Kim J K, Han S K, et al. Lactobacillus plantar—
um NK3 and Bifidobacterium longum NK49 alleviate bac—
terial vaginosis and osteoporosis in mice by suppressing
NF-k B-Linked TNF-a expression[J]. Journal of
medicinal food, 2019, 22(10): 1022-1031.

[23] LanH, Liu W H, Zheng H, et al. Bifidobacterium lactis BL~
99 protects mice with osteoporosis caused by colitis via gut
inflammation and gut microbiota regulation[J]. Food &

Function, 2022, 13(3): 1482-1494.


https://doi.org/10.3390/ijms23169465
https://doi.org/10.3390/ijms23169465
https://doi.org/10.1001/jama.2018.7498
https://doi.org/10.1007/s40265-021-01625-8
https://doi.org/10.3389/fendo.2023.1109296
https://doi.org/10.11005/jbm.2022.29.4.225
https://doi.org/10.1080/07315724.2017.1318724
https://doi.org/10.1080/07315724.2017.1318724
https://doi.org/10.1007/s00198-022-06557-x
https://doi.org/10.1007/s00198-022-06557-x
https://doi.org/10.3389/fnut.2022.883264
https://doi.org/10.3389/fnut.2022.883264
https://doi.org/10.3390/genes14101937

76

B BE B K222 4

%45 &

[24]

[25]

[26]

Xiaomeng Y, C U D, E M L, et al. Murine gut microbiome
Meta—analysis reveals alterations in carbohydrate Meta—
bolism in response to aging[J]. mSystems, 2022, 7(2):
€0124821-e0124821.

Su J, Wu T, Cao S, et al. Screening and characterization of
a 3 —xylosidase from Bifidobacterium breve K-110 and its
application in the biotransformation of the total flavonoids
of epimedium to icariin with & —l-rhamnosidase[J].
Bioorganic Chemistry, 2023, 132: 106364.

Mayerhofer R, Frohlich E E, Reichmann F, et al. Diverse
action of lipoteichoic acid and lipopolysaccharide on
neuroinflammation, blood—brain barrier disruption, and

anxiety in mice [J]. Brain, Behavior, and Immunity, 2017,

[27]

[28]

[29]

60: 174-187.

Justino P F C, Franco A X, Pontier—Bres R, et al. Modula—
tion of S5—fluorouracil activation of toll-like/MyD88/NF-
k B/MAPK pathway by Saccharomyces boulardii CNCM -
745 probiotic [J]. Cytokine, 2020, 125: 154791.

Behera J, Ison J, Voor M ], et al. Probiotics stimulate bone
formation in obese mice via histone methylations[J].
Theranostics, 2021, 11(17): 8605.

Seijo M, Bonanno M S, V é nica C I, et al. A yoghurt con—
taining galactooligosaccharides and having low - lactose
level improves calcium absorption and retention during
growth: experimental study[J]. International Journal of

Food Science & Technology, 2022, 57(1 ): 48-56.


https://doi.org/10.1016/j.cyto.2019.154791
https://doi.org/10.7150/thno.63749

	1 资料与方法
	1.1 纳入与排除标准
	1.2 检索策略
	1.3 数据提取
	1.4 质量评价
	1.5 统计学处理

	2 结果
	2.1 文献筛选流程及结果
	2.2 文献质量评价
	2.3 纳入研究的基本特征
	2.4 Meta分析结果
	2.4.1 益生菌辅助治疗对骨密度的影响
	2.4.2 益生菌辅助治疗对血钙浓度的影响
	2.4.3 益生菌辅助治疗对血液中维生素D的影响
	2.4.4 益生菌辅助治疗对血液中骨钙素浓度的影响
	2.4.5 益生菌辅助治疗对血液中甲状旁腺激素的影响
	2.4.6 益生菌辅助治疗对血液中骨特异性碱性磷酸酶的影响
	2.4.7 益生菌辅助治疗对恶心的影响
	2.4.8 益生菌辅助治疗对腹泻的影响
	2.4.9 益生菌辅助治疗对呕吐的影响

	2.5 敏感性分析和发表偏倚估计

	3 讨论
	参考文献

