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Objectives This study aimed to assess the effects of oral administration of deer antler
extracts on an osteoporosis—induced animal model. We analyzed the results of using
deer antler single extracts on animal models with osteoporosis through a systematic
review and meta—analysis.

Methods We included osteoporosis studies in animal experiments that administrated
deer antler extracts orally. We searched the following 13 databases without a language
restriction: PubMed, EMBASE, Cochrane Library, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), China National Knowledge Infrastructure (CNKI), Wanfang,
Korean Medical Database (KMbase), National Digital Science Library (NDSL), Korean
Traditional Knowledge (Koreantk), Oriental Medicine Advanced Searching Integrated
System (OASIS), Research Information Sharing Service (RISS), Korea Institute of Science
and Technology Information (KISTI), and Koreanstudies Information Service System
(KISS). We used Systematic Review Centre for Laboratory Animal Experimentation's
risk of bias tool for assessing the methodological quality of the included studies.
Results A total of 299 potentially relevant studies were searched and 11 were included
for a systematic review. Nine studies used a single deer antler extract. A study com-—
pared the effects of single extracts of deer antler and antler glue, while another study
compared the effects of three single extracts of deer antler, old antler, and antler glue.
For evaluating the intervention effect, bone mineral density (BMD) was measured as
the primary outcome, while the histomorphometric indicators of the bone and serum
alkaline phosphatase and osteocalcin levels were used as the secondary outcome
variables. On conducting a meta—analysis of studies on single deer antler extract, BMD was
observed to be significantly increased compared to that in control group (standardized
mean difference [SMD]=2.11; 95% confidence interval [Cl]=1.58~2.65; Z=7.75; p(
0.00001; 1°=56%). As a result of meta-analysis, according to the concentration of deer
antler, the group with high concentration showed statistically significantly higher BMD
than the group with low concentration (SMD=1.28; 95% C|=0.74~1.82; 7=4.63; p(
0.00001; 12=9%).

Conclusions The research shows that the deer antler extracts have significant anti—os—
teoporotic effects on the osteoporosis—induced animal model. However the studies in—
cluded in this research had a high methodological risk of bias. This indicates the re-
quirement of considerable attention in the interpretation of the study results. (J Korean
Med Rehabil 2022;32(2):65-81)
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osteo* [tiab]
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Cervi Cornu
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antler glue
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Fig. 1. Flow chart of the study selection, KISS: Koreanstudies
Information Service System, NDSL: National Digital Science
Library, RISS: Research Information Sharing Service, OASIS:
Oriental Medicine Advanced Searching Integrated System,
Koreantk: Korean Traditional Knowledge, KMbase: Korean
Medical Database, KISTI: Korea Institute of Science and
Technology Information, CINAHL: Cumulative Index to Nursing
and Allied Heath Literature, CNKI: China National Knowledge
Infrastructure.
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Fig. 2. Risk of bias summary. ?: unclear isk of bias, +: low
risk of bias, -: high rise of bias.
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Fig. 3. Risk of bias graph.
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p<0.00001; =56%)(Fig. 4).

Experimental Control

Study or Subgroup

Ahn 1998 middle portion 146 006 10 139 002
Ahn 1998 upper portion 1.45 0oz 10 1.39 noz
Gong 2014 A 01267 0.0041 10 010068 0.004
Gohg 2014 B 01205 00025 10 01008 0.004
Gong 2014 C 01126 0.0048 10 01006 0.004
Gong 2014 D 01187 0.0045 10 01006 0.004
Gohg 2014 E 01224 00018 10 01008 0.004
Gong 2014 F 01121 00015 10 010068 0.004
Gong 2014 G 01089 0.0021 10 010068 0.004
Gong 2014 H 01075 0.0026 10 01008 0.004
Gong 2019 polypeptide 0.33 014 8 0238 014
Gong 2019 polysaccharide 0.34 0.04 8 0235 014
Gong 2018 polysaccharide and polypeptide mixure 0.37 004 8 0235 014
Li 2010a High dose 0.084 0001 8 0063 0014
Li2010a Low dose nos  0.m7? 8 0063 0014
Li 2010h High dose 03448 00158 10 0.309% 0.0261
Li2010b Low dose 03588 00331 10 0.3099 0.0261
Li 2010k Middle dose 0.357 0.0293 10 03099 0.0261
Meng 2008 High 0083 0016 10 0.056 0016
Meng 2008 Low 0087 015 10 O0.056 0016
Park 2018 02389 0.0062 5 02236 0.0066
Qu 2018 037 002 10 024 007
Zheng 2004 Freeze drying of deer antler 01207 0.0047 12 01024 0.0043
Zheng 2004 Heattreated deer antler 01083 0.0023 12 01024 0.0043
Total (95% CI) 229

Heterogeneity: Tau®*= 0.89; Chi*= §2.50, df= 23 (P = 0.0004}; *= 56%
Test for overall effect 2= 7.75 (P = 0.00001)

Mean SD Total Mean SD Total Weight

89 sk0 e =2

==

==

K3 *1%‘*0/] lo-:_\;—‘_oﬂ H’]’%
3%22,25,26)0" E’Hg]_q ll‘_vl‘__g_ -
£ olr 7] 95t HEHEA S
3WRB200] =R p 7hzt =80 =)
ol vls) BARC R fela] BUE
ITHSMD=1.28; 95% CI=0.74~1.82; Z=4.63; p<
1; P=9%)(Fig. 5).

3T A

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

5 50% 1.28[0.09, 2.49] ~—
5 48% 282[1.23, 443| —
1 17% £.82 [2.15, 9.48]
1 13%  7.28[2.95 1159
1 31% 2291009, 466 —
1 24% 3.88[1.00,6.77] —_—
1 07%  11.07[4.94,17.20]
1 14%  7.01[282,1120]
1 28% 3.61[0.82, 6.40] —_—
1 31% 243[0.01, 4.84] —
3 B4% 0521075199 T
3 B1% 1281020277 —
3 48% 1.66[0.07, 3.23] —
& 45% 251 [0.80, 4.33] —
4 BE% 0971032228 —
3 49% 1.79[0.26,3.33] —
3 B2% 1421002287 —
1 51% 1.52[0.06, 2.99] ——
5 57% 1.69[0.33, 2.85| —
§ B2% 0231084131 -+
5 44% 216 [0.42, 3.89] —
10 58% 2420121, 363 -
B 45% 3.81[2.09, 553| —
Bo50% 183 [0.54, 3.02] -
81 1000%  2.11[1.58,2.65] *
10 10

5 0 5
Favours [control]  Favours [experimental]

Fig. 4. Meta analysis results for bone mineral density. A: Top part of Sika deer’s the first forked antler, B: Top part of Sika
deer’s the second forked antler, C: Top part of Sika deer’s the first three-forked antler, D: White slice of Sika deer’s the first
forked antler, E: Blood slice of Sika deer’s the first forked antler, F: Top part of Red deer’s forked antler that seems like lotus
flower, G: Blood slice of Red deer’s unforked antler, H: White slice of Red deer’s three-forked antler.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI IV. Random. 95% ClI
Li 2010a High dose 0.084 0.001 8 0.063 0.014 4 9.3% 2.511[0.80, 4.23] - -
Li 2010a Low dose 0.08 0.017 8 0.063 0.014 4  15.8% 0.97 [-0.32, 2.26] - =
Li 2010b High dose 0.3448 0.0158 10 0.3099 0.0261 3 11.5% 1.79[0.26, 3.32] - =
Li 2010b Low dose 0.3588 0.0331 10 0.3099 0.0261 3 12.8% 1.42[-0.02, 2.87] -
Li 2010b Middle dose 0.357 0.0293 10 0.3099 0.0261 3 125% 1.52[0.06, 2.99] -
Meng 2009 High 0.083 0.016 10 0.056 0.016 5 16.4% 1.59[0.33, 2.85] - =
Meng 2009 Low 0.087 0.15 10 0.056 0.016 5 21.6% 0.23 [-0.84, 1.31] I o
Total (95% Cl) 66 27 100.0% 1.28 [0.74, 1.82] >
Heterogeneity: Tau? = 0.05; Chi? = 6.62, df = 6 (P = 0.36); I? = 9% 4 2 6 2 i

Test for overall effect: Z = 4.63 (P < 0.00001)
Fig. 5. Meta analysis of bone mineral density according to the
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