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The effect of salmon calcitonin combined with seaside comprehensive rehabilitation factors on

bone mineral density and bone turnover markers in aged osteoporosis patients
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Abstract; Objective To observe the effect of salmon calcitonin combined with Qingdao seaside rehabilitation factors on bone
mineral density and bone turnover markers. Methods The patients in the research group received 600 mg of calcium and 50 IU of
salmon calcitonin injection for 6 months combined with beach rehabilitation factor, 3 — 5 times a week, over 1h per time. The patients
in the control group received 600mg of calcium per day only for 6 months. Bone mineral density (BMD), changes of bone turnover
markers, bone pain, and life ability were observed before and after the treatment. Results 1) After 6 months, BMD of L, ,and the
femoral neck significantly increased in the research group ( P <0.05). No significant change in BMD of the Ward’ s region was
observed. BMD in the control group was not significantly changed after the treatment (P >0.05). 2) Serum levels of calcium,
phosphorus, and alkaline phosphatase were not significantly different between the two groups before and after the treatment (P >
0.05). 3) Serum levels of calcitonin significantly increased, but osteocalcin level significantly decreased after 6 months. 4) After the
treatment, the degree of pain in the research group relieved significantly comparing to that in control group. 5) The improvement of
the quality of life in the research group was 88. 5% , while it was only 36.2% in the control group. The difference between the two
groups was significant ( P <0.01). Conclusion Salmon calcitonin combined with Qingdao seaside rehabilitation factors is effective
in treating senior osteoporosis. It can increase BMD and reduce the pain caused by osteoporosis. It is worthy of clinical promotion.
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®1 FHRTHERTRLE(2s)

Table 1 Comparison of BMD between the 2 groups before and after the treatment (% +s)

WR 4 bog:it::l
W B THr the research group the control group
measure
parts WITET ttid = WRITET bitid =
before the treaement after the mentment before the treaement after the mentment

L
B L. . 0. 688 +0.016 0.744 £0.068"* 0.671 0. 066 0. 686 +0. 041
the lumbar spine
BEH 0.710 £+ 0. 072 0.804 £+0.085** 0.746 £0.078 0.753 £0. 069
the femoral neck
Ward & 0.622 0. 092 0.639 £0. 118* 0.611 £0. 085 0. 606 +0. 087

the ward’ s area
T SxtRALE, P <0.05; 5% TR e, P <0.05
Note: compared with control group, ¥ P <0.05;compared with before treatment,*P <0.05
2.2 AR 2
A A b o 55 | B R B R AR A AR,

-;J 2 MEABRERTHEHHBE(xxs)
Vit
Table 2 Comparison of serum biochemical indexes between the 2 groups before and after the treatment(x £s)
wRA pogip:c]
W EHIR the research group the control group
observation
factors : betid: () WiTE WHITHI WITR
before the treaement after the mentment before the treaement after the mentment
UL 5 ( menol /L) 2.1520.21 2.18£0.23 2.19 £0. 17 i 2.200.16
blood calcium
03 (mmol/L) 1.08 £0. 13 1.05 £0.15 1.06 0. 14 1.07 £0. 15
blood phosphorus
WUEBHE(U/L)

- 74.10 £8.10 77.30 +9.30 75.20 +8.50 76.80 £8.90
alkaline phosphate )

MERRDBR FRARSBANMNS 0B 2.3 OFERESE FEENEL
BB R RS % £ LR PR TE T BT 40 P > 0.05, HRANFERSROKFHRAR, BHEK
EREER C FHERE, BE3.

£33 METHR BESRBMHEE(2£5)

Table 3 Comparison of serum osteocalcin and calcitonin between the 2 groups before and after the treatment (% +s)

wR4a pog:ck::|
_ the research grou the control grou
WE i group group
observation factors .
BITET betidi= BT R WITE
before the treaement after the mentment before the treaement after the mentment

BGP L
HEE (ug/ ) . 56.42 +7.28 34.35+6.07" 57.21+7.13 55.36 £5.12
bone Gla-containing protein

CT L
%%i (ng/L) 42.71 +7.56 53.29+9.68" 38.69 £5.22 40. 18 £5.87
calcitonin

FHRABTW/ELE, " p<0.05

Note ; Comparison of treatment before and after treatment in the research group, * p <0. 05

2.4 KEBEREHRRL KRBEREFELLE 4,
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F4 FWEWRITAIRARIRELE (%)

Table 4 Comparison of pain classification before and after treatment between the two groups (% )

WITHIR AR A Tt oL BITERAEEAHER
A3 distribution of pain before treatment distribution of pain before treatment BERE(%)
group effective rate( % )
0% 14 24 3% 0% 1% 24 3%
LA (n =78) 0 15 55 8 15 52 8 3 85
the research group
gy =80
R A (n ) 0 17 54 9 4 22 47 7 32.5

the control group

MRATEBRBEN85.0% , M BAKMEMRERN32.5% FHHALE P<0.0, FREEZR,

2.5 AEHRERERL
AEFERERR(UAFBEIREIER),
WFES,
5 WHABRFEEERILE(D)
Table 5 Comparisen of life ability between the

two groups after the treatment (% )

BERE(%)

total effective

U T S

group excellence effective  invalid
rate

TR
the research 78 11 58 9 88.5
group
the control 80 2 27 51 36.2
group

FEAEBREMHL P<0.0l  FEEHER,
3 itig

BRRERRFRIERUTERD FARBH
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BRAMEREAH 21  REAFLEEADY
142, B33 2050 £ xB 2121 T2A, 1K+
25% ~70% ¥ B F RE M, B B 8 R KA E
R, 3R A 0B T X B R A SE B9 FE A
WENABARR, B4R K87 EE NS ER
AR B R, BOA A B B A B B IR R ROR
M. Bk, ERAR BRBBANER.

FHREN, HAESRGIT 6 MARE#
L RESMBMD FIBRE, 5RTHKBRA R
#EH (P<0.05);Ward X457 f5 BMD B¢H £,
RAME—EHEM. BARSRIBTERRME
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MR HEA £ 5 PR 55 R E (PTH) MR KF L
Ft, BRI RETE BR , 00 b 8 8 4 B R 5 R OK R
15, B RUBCE BT, TIRESS REEA M H EEAN
B R WOTTHE, B SR, R AR, W
JBEJR A3 8, IRV B T 6 O 4 R B PR AR B R R A R
EEARGEBREEANBEN A REMAERE
FmEA" ., BEREENAM S UTHARERS
et S B Y e R M T,
MW, By L BT S B E K, RS BMD M H TSI R R
A B, W R RN T B A0 5 5 P AR e
ZHEGE, R PRAEERBEMN ITBSHEER
FYR B, NWHERKMBERIEINA . Bush, Bk & R4S
EENATERNESREYFEELARSRR
40 £% BLAE FIFE A, L0 AT A R 10K ol 40 R P 55 25
FRFTBERBME ™ o MIERIT R LWL,
BREERTEIRERREN AMRERRELR
RE, WL BERBRRHGEL.

AR S , AT B BRI A AE AR SE B AR AL 18 4R T
HBAE T SR RR . FHERELERH KLY
AFEEETAT" O Bl EHRERE, Q%
. BH R BGP XX yREFEAMER (bone
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gla protein) , B i 40 M & B0 A0 40 3 B — PR LR BE
R, ERREEHFRENEE RN —FRERER
tro MES BGP KV, HERBREHREE
%, R EE AT R LRI EY, B
B B B AL AE 2 T RO ML B — e A RN E
FROhXYEHHEREKZA, & F %% BCP
o AXWET RBRAFTHBEBE KM ALP 1
BGP k¥, HE R 2 ALP K¥YHAEBEFEHR, X
FAHEFAERTHFERREOME, 2657
i BGP K FREHBEAR. U EERER, TR
HEREETT TR BA R AR S KT
W, 327 A 40 o5 0 B T R R R R AE AR
[RIEk il BGP & 7t v i 38 7 o BE A (2 2 & T B i 1
R ATERBBTERERMEMERNHR, W
B ohIRABRIEYT , &4 BMD R ABIE MK M AE T
WA B, PR B R 5 50 A 2 DA B TR M, B R
i, RMNFIRRU, TRAKRSHETTRELESE
PEE B BB AR AR AR
T, BT MBI B SR HARE o
FREWEMFRZKEERE ML, FNdGR
BEHZMAERTRATSEERART R, FS
BEAEBSRXMEMNTE R FWERMGE, RFRE
KGR SR NETREFERBORR
G, BET~9ABEF I ~11 HERTFH3~5 w1
B BB HE 20 ~ 30 min KW, KB HE & 1E
10 ~15 min HXXBHEIHE, HMMFNVEEKES
BT EBE X # 4T 20 ~ 30 min ZR B, Y AKEM
AERE[PNARF AR FASE . SR B
SEaER, B EA AN RE MR, £
ANEE PR R R PRI B B AR H4E, Nl
W T Akk B A, AT (R AR AR A AE S BRI 5k L 4R
HERMRE, HEAAMERA LN RBRHMMER
RILL MR, R AL A B B S B AT &R , 4 4h
REEHERRPH T-REBRERELER D, T E
55 B, B s R A B AL RE ST . HOESESR
KEFSILAHEME T REFHRE, ATEHR
i, AXMEZ A BT OP MHE. WAKBE L
BERELH . AARBEMOAEOHBARB(P
<0.05) , %K ¥ B g P& (P <0.01) , 1l 45 F+ /&
(P <0.05), M BEfEAE (P >0.05) , BiEBIR A &
ABP<0.0)™, HFHDEH . BREE,H
—ERBNBER BULEBDRIRWEDE,
8B X AR E IR RS LR A RS SR LR i AR5
AR EABMERNERSUSERE, BRA%

6N AE R HBMESRARMR L, BEHH
HEFEEHEA®(P<0.05), mAELTOBEARR.
i B FEAR BT A B RS B
B MBI B e RS R SR EITRE T
NEEEERRWNEFEENERRETROEN, &
RREER REEEANEERE, BMEAEKF
MRS RRERSHRA  AYRSEESFFE T
YR — RN SE AT AT B89 B BB AR AE B 1He R 7 R o

[ 3 % x ®& ]

[1] #% BRERKNIFHA —ERSEHRE PEET, 2004,
39(6): 24.

Lin Hua, Assessment of osteoporosis- bone mass and bone
quality. Chinese Journal 2004 ,39(6) :2-4.

(2] SMF2, T8, BE, % BRAMEHE, World Health
Digest,2008,(3) :11.

Zou XL, Wang W, Zheng J, et al. Prevention and treatment of
osteoporosis, World Health Digest,2008,(3) .11.

[3] MR BER AR, % FEAGRRRERNLEIF
B(BEZR) ] TEEEBMRIE,2000,6(1) :1-3.

Liu ZH, Yang DZ, Zhu HM, et al. Diagnostic criteria for
osteoporosis in Chinese people ( second draft) [ J]. Chinese
Joumnal of Osteoporosis,2000,6(1) :1-3.

[4] HEREFSBERARAFTTERRSS. RRERERME

LW (2011 4F) [J]. PEBFHAMBAMET HEmREE,
2011,4(3):2-17. .
The Chinese Medical Association of Osteoporosis and Bone
Mineral Disease. Guidelines for the diagnosis and treatment of
primary osteoporosis ( 2011 ) [ J]. Chinese Journal of
Osteoporosis and Bone Mineral Disease, 2011,4(3) :2-17.

[5] B BTa KESEKETESERABETAIN BEFF
Bk 2008 ,29(4) :277-279.

Xiao M, Qin S. Analysis of the effect of calcitonin in the
treatment of osteoporosis in the elderly. Int J Orthop, 2008. 7, 29
(4):277 - 279.

{ 6] Toth E,Csupor E,Maszros S, et al. The effect of intranasal salmon
calcitonin therapy on bone mineral density in idiopathic male
osteoprosis without vertebral fractures, An open label study[ J].
Bone,2005,36(1) :47-51.

(7] HED.IZE BREREHZESBERERMEER. BHIE
FEFRE,2002,23(2) :91.

Jiang HW, Wang J. The relationship between calcitonin and its
receptor and osteoporosis. Foreign Medical Sciences Geriatrics,
2002,23(2) :91.

(8] B%E.JEE 2X.% RERWTERGBEERI] +
HHE B SHEKS & ,2001,20(1) :76.

Yang HZ, Kuang J, Wu W, et al. Calcitonin in the treatment of
osteoporotic pain [J]. Chinese Journal of New Drugs and Clinical

Medicine, 2001,20 (1) ,76.

(THEISS ®)



T EERARRS

2016 56 HEE 22 %% 68 Chin] Osteoporos, June 2016,Vol 22, No.6 755

(6]

(7]

[9]

[10]

(1]

(12]

(13]

(14]

[15]

ballet dancers[ J]. J Dance Med Sci, 2011,15(2) :51-60.
Hincapi & CA, Cassidy JD. Disordered eating, menstrual
disturbances, and low bone mineral density in dancers; a
systematic review. Arch Phys Med Rehabil, 2010,91 (11):.
1777-1789.

Friesen KJ, Rozenek R, Clippinger K, et al. Bone mineral
density and body composition of collegiate medern dancers[J]. J
Dance Med Sci, 2011,15(1) :31-36.

Yang LC, Lan Y, Hu J, et al. Relatively high bone mineral
density in Chinese adolescent dancers despite lower energy intake
and menstrual disorder[ J]. Biomed Environ Sci, 2010,23(2):
130-136.

Oral A, Tarak¢i D, Diggi R. Caleaneal quantitative ultrasound
measurements in young male and female professional dancers[J].
J Strength Cond Res, 2006,20(3) :572-578.

To WW, Wong MW, Lam IY. Bone mineral density differences
between adolescent dancers and non-exercising adolescent females
[J]. J Pediatr Adolesc Gynecol, 2005,18(5) :337-342.

Strong K, Huon G. The Development and evaluation of a
stagebased dieting status measure ( DiSM) [J]. Eating Disorder,
1997,5 (2).:97-104.

Huon G F, Walton C J et al. Dieting among adolescent girls in
Beijing eating disorder. The Journal of Treatment and Prevention,
1999, 7 (4):271 -279.

W FFAR. BRBARIE(M]. bR PEESH R,
2010 53-55.

Shen L, Ke XQ. Osteoporos[ M ]. Beijing: ChinaMedical Science
Press, 2010:53-55. (In Chinese)

Michel F. Stress and the reproductive cycle{ J].J Clin Endocrinol
Metab, 1999, 84 (6): 1768 -1774.

2R GUK AN F FENERLENERSEHHA
ZFARALY]. DEBZ,2008,38(4) :455457.

LanY, Yang LC, Hu J, et al. Exercise-associated menstrual
disorders and nutrition in adolescent dancing girls[ J]. Journal of

Hygiene Research, 2008 ,38(4) :455-457. (In Chinese)

[16]

[17]

(18]

[19]

(20]

(21]

[22]

(23]

IR, DM, KL% LK 9103 ik ABEEER
AHRFRAERE)]. P EERHHZRE,2014,20(8) :952-
955.

Wang L, Ma YZ, ZhangY, et al. Epidemiological study of bone
mineral density in 9103 physical examination subjects in Beijing
[J]. Chin J Osteoporos, 2014 ,20(8) :952-955. (In Chinese)
Cadogan JL, Eastell R, Jones N, et al. Milk intake and bone
mineral acquisition in adolescent girls; randomised, controlled
intervention tria[ J]. BMJ, 1997,315(7118) :1255-1260.
WRE, SRR, TR, % ARSI  ARREX¥EEEE
S5HARFRAMOXR[]]. +EHALTIBHRRESHKRE,
2007.11(17) :3216-3218.

Xu SJ, Han CJ, Yu X, et al. Correlation between bone density
and lifestyle in college students of different sexes and nationalities
[J].
Research, 2007,11(17):3216-3218. (In Chinese)
Chevalley T, et al

Journal of Clinical Rehabilitative Tissue Engineering
Rizzoli R, Ammann P, Effects of
dietaryprotein insufciency on the skeleton[ J]. Nutritional Aspects
of Bonehealth,2003; 193-212;

Sellmeyer DE, Stone KL, Sebastian A, et al. A high ratio of
dietary animal tovegetable protein increases the rate of bone loss
and the risk of fracture in postmenopausal women. Study of
Osteoporotic Fractures Research Group [ J]. Am J Clin Nutr,
2001,73(1) :118-122.

Borer KT. Physical activity in the prevention and amelioration of
osteoporosis in women; interaction of mechanical, hormonal and
dietary factors[ J]. Sports Med, 2005,35(9) :779-830.

Bacon L, Stern JS, Keim NL, et al. Low bone mass in
premenopausal chronic dieting obese women[ J]. Eur J Clin Nutr,
2004,58(6) :966-971.

Ahmad H. Alghadir, Sami A. Gabr, Einas Al-Eisa, et al.
Physical activity and lifestyle effects on bone mineral density
among young adults: sociodemographic and biochemical analysis

[J].] Phys Ther Sci, 2015,27(7) ; 2261-2270.
(kg B8 . 2015-12-15, 2 [F] B #1:2016-02-03)

(LHE5E 745 W)

(9]

(10]

(1]

(12]

HHRE RNE HEH. BEERTEFEETRAMEE 45
FikE R ME [J]. ERAEFEES,2000,14(3) :148.

Zhuo TJ, Zhou MX, Shen ZX. Clinical observation of calcitonin
in the treatment of 45 cases of senile osteoporosis [ J]. Practical
Geriatric Medicine, 2000,14 (3) :148.

Gennari C, Agnusdei D, Camporeale A. Use of caleitonin in the
treat-ment of bone pain associated with osteoporosis [ J]. Caleif
Tissue Int,2001,49 :59-513.

Braga PC. Calcitionin and antinociceptive activity; Animal and
human investigations 1975-1992 [ J]. Agents Actions,2002,41:
121.

Maclean C, Newberry S, Maglione M, et al. systematicreview ;

comparative effectiveness of treatments to prevent fractures in men

[13]

(14]

and women with low bone desity or osteoporsis[ J]. Ann Intern
Med 2008 ,148(3) :197-213.
WIS, Ao ME SRR RN RHERI].
BARHIBY B % ,2007,34(9) :1674-1675.
Huang JY, Hu WZ. Detection of serum osteocalcin levels of
clinical application of [ J]. Modem Preventive Medicine, 2007,
34(9): 1674-1675.
kEE REBRAKTRETE-RERTHRABREPH
REF(I]. HEFFIRES,2000(1) :6-8.
Zhang FJ. Application of Dalian seashore natural recuperation
factor in the recuperation and rehabilitation of some diseases[ J].
Chinese Journal of Convalescent Medicine,2000(1) :6-8.

(WCH B 351 : 2015-12-20, 45 B H #) :2016-02-10)





