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Effect of exogenous insulin in the treatment of osteoporosis in elderly type 2 diabetes mellitus
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Abstract; Objective To study the different effects of exogenous insulin and oral glucose-lowering drugs therapy on bone
metabolism and bone mineral density in type 2 diabetes patients with osteoporosis. Methods 98 elderly type 2 diabetes mellitus
with osteoporosis patients were selected and randomly divided into 2 groups. A group received Insulin + Alendronate sodium
phosphate vitamin D,, and B group received Amaryl + Alendronate sodium phosphate vitamin D,. BMI, AKP, N-MID, 25( OH)
D, +D,, blood calcium and BMD were measured at baseline and after 12, 24 and 52 weeks of treatment. The changes after
treatment within each group and between the two groups were compared. Results After 12-weeks of treatment, FPG and HbAlc in
both groups decreased significantly (P <0. 0.5). After 24-weeks of treatment, 25( OH) D, + D,, BMI and BMD in both groups
increased significantly compared with that of baseline (P <0.05), and the increase was greater in group A than group B. After 52-
weeks treatment, BMI, blood calcium, 25(OH)D, + D, and BMD in A group increased significantly compared with that of baseline
(P<0. 05), and 25(OH)D, +D,, BMD and blood calcium in B group increased significantly compared with that of baseline ( P
<0. 05). BMI and BMD in A group increased more significantly compared with that in B group (P <0. 05). Conclusion
Exogenous insulin therapy had more beneficial effects on bone metabolism and bone mineral density than oral hypoglycemic drugs.
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HERILE TR 2T TERAHRER L, I
KU BRABERZEGZMaSOELTREFTE
B, BBEETELSHARAREABESERE
BRI, RS PTH IR AT L-a BALERIE . {2
# 1,25 Z¥ D,[1,25-(OH),D, WA M . AT,
2 RUME PR B E A E S E MR R R R AUR
PEREAR , AR 3 1,25-(0H),D, & BRI 43 W& 85 K
Ve FHFRAR AT 0 660 BB 40 BT M, R B BUR R
BB EENH Z—. sh LR A, 80/
B 40 M bR A T (o AR A MR R R RS
B, S BOR R 30% 0 B — 5 R R
BEBSESWE A, BT BB & R E
LR (B R R R I, SR
TRHLA o

AP B E MR 2 BORERR i 8 E TE A R & U
WIBTFTRS RS XM AES O IREREZIGIT
MR, HB R, &% & (bone mineral density,
BMD) 2 7% % 25 & Ko

1 #HEmAE

L1 —BH

We4E 2013 4E 8 1 F 2015 48 8 ARARMEH
2EIBIRIRE A RB N B E 98 B (B4 57§, &
M4l Bl), FHFER 74.0 £5.3 %, H= B0
(fasting blood-gloucose, FPG) ] KX F 7. 0OmmoL/L,
4L Il 2T 2 B8 ( glycosylated hemoglobin, HbAlc )
6.5% ~8.0% , 1k % +5 #{ ( body mass index, BMI)
21.2~29.4 kg/m’ . P AFRHEDE 2007 45 ADA i
RIRLWARER 2R 2 BB KR ; @R 8 WHO 3
HHRESFEENEN TERNEWEHRE, THE
< -2.5SD HERGN. HERRARAE: O1 2088 RAT
BE QAMIFRENRIRREE .S BEEMES;
QEEM . BIRRMEE (LK ALT KF >EFHE
BREY 3 4%, 3% WLEFKE =178 umol/L) ; @RI |
L REFARKPRAMERGYEE,
1.2 FE:
1.2.1 R EIRIT A998 HIRE U AT IE
BEALAT A 2 (B 49 A) A 4. MMM 4
D, FECA S R GEMRA 30R)IGITA (B 29 4,
P 20 1)) B 4H Bl BERR G 4 D, R BRE HIRFE
WEZY) (WBEF]) (B 28 4, k21 ) . A4
LHMEEEHP, JFNE R H# K FPG HbAle,
B 1 B B B9 ( alkaline phosphatase, AKP) | N 3 & 45
% (N-MID osteocalcin, N-MID) .25 ( OH) D, + D, .1

4E ( calcium, Ca) .BMI £z BMD,
1.2.2 HIREREBT AR - FREMNAT WA
WP CRERRM 4E D3 K 70 mg/F Ok, BA
BE—KiER, EHEUEK 100 mL KR, KR
600 mg/d, BRI K R, PEMAEIRIT: A HEEF HK
BWMATHRYESREMRA R L TEH,NE
24 ~80U/d;B B B A FHEREE SRR WHE
A 2 ~4 mg/d, RERT AR, iCx 2 HEEHRT
%12 .24 B X 52 )5 B FPG, HbAle , AKP N-
MID 25(0H)D, + D, .Ifl. Ca,BMI } BMD, [ &4
BESHERES R, W UENRESE T EE
o= 31:
1.2.3  {UESKI ik ok A€ E LUNAR 2% & DPX-
LBMD YA X kB HEMN (HEHE 5% , X7 FZH
3% ). HIEREE S EIME, RA LC-MS/MS ¥, LA
25 BHBEERD,-R3 M2 REREE D,IR6 K
WA E 25(OH) D, #125(OH) D, , & @i & |
R ST, 45 R B G B Analyst 1.5 BOFRE, R e
Ve BATATAL 3R 0% 25 BELA R D, FMAIRL
K 25 gst Y e R D, FN bR A0 1 T AR Y L (8 X AR
R S B Y B BB AT AL (1/X) 84 103, R A
BEEMEH R MM ERETEAREREE, K.
ORI E RS R AE 85% ~ 115% Ji [, CV <
15% , R&E# bk 2 8 3h & {0 E FBG. ifi
Ca.ALP, N-MID i % K iZ Wi 7™ b2 K K,
Roche cobased411 43 #71¥ o
1.3 St

B & B R I SPSS 18. 0 G it B #1743t
BARB AR £ bRERE (2 £ ) R, HE] LBOR A
FIRARYE KRR T ESHT,P<0.05 ERA
Gt E

2 HR

2.1 2ABERABRILE(ED

P2 7E SF K% (age) . & 55 (height) A EH (kg) .
BMI %5 #2 (course) HbAlc &% BMD 2545 45 H 487K F
ZRXLEIT¥EL(P>0.05),

2.2 #IT 12 AR R4S TR L (£ 2)

B4 B EIRIT S 12 JAJG FPG J% HbAle 83877
MEBEFME(P<0.05);BMI, Ifl Ca.25(0H)D, +
D, AKP & BMD 2 b F, 5RJTATAH L B8 B 58
H¥£R(P>0.05); N-MID £ F T B, 56710
MELEIT$ER(P>0.05), WARBERTE
BEHBHALLEHBRITFER(P>0.05),
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R1 2HBEEFFEALE(z25)
Table 1 Comparison of baseline characteristics

between the groups( x = s )

AH B4
m
c )‘/?d ) (A Group) (B Group)
roupsindex N =49 N =49
FR(Z) 74.2 £6.2 72.8 +6.8
age( year)
AR (%) 7.8+2.1 8.0x2.0
course( year)
EE(E*) 162.9 £10.5 161.6 £11.5
height(cm)
& & (kg)
. . .4 .1
Weight( kg) 68.2 +6.3 69.4+6
2
PR IR (ke/m”) 24.9£3.6 25.223.3
BMI(kg/m?)
BEMaEH (%)
. . . .7
HbAIc(% ) 7.3+0.8 7.2+0
JaL 4 2
A (g/cm”) 0.694 £0.102 0.689 +0.103

BMD (g/cm?)

2.3 BT 24 AEMARTREIFHI LB (K 3)
PIH B EIGITE 24 AJ5 FPG K HbAIC B8 57

R E FFE(P <0.05) ;M55 (Ca) AKP 2 EFF,

SRR EREEITFE X (P>0.05); N-

MID B2 TR, SIGTRIHLER TH T EBE (P
>0.05), A 4% 25(0H)D, + D, .BMI % BMD #:
WITRIBEH (P <0.05) , 8 BARITEHERE
AEERITFEENL(P<0.05), B AH BMI, 25
(OH)D, + D, .BMD BRITRIRE LF, 5IRITHIME
ERELITERE L (P>0.05),

2.4 WBITS2 AEWASTAEMMLE(ES)

P B EIWRITE 52 )G FPG K HbAIC %457
BB ETHE(P<0.05); AKP RE L FH, 5I/ITHT
MEEREEHFEX (P>0.05); N-MID BEFT
e, SRTMHEERTRITFEX (P>0.05),
A HE) BMI R ifiL 45 (Ca) IGIFTRT R EFH M (P <
0.05);25(0H) D, + D, .BMD %47 /T B Z #
(P<0.01), B4 25(0H)D, +D, . 145 (Ca) &
BMD BAYTRI B E RN (P <0.05) ; BMI 5497 /T
MUEERESEITEEX (P>0.05), A 41 BMI
K BMD 67 /A8 B IS E B % (P <0.05) , H4e
EIRHAEETESEREFERIT%EX (P>
0.05),

R2 WARFEWRTE 12 A5 BMI.BMD REHHBHEIFHEL(z 2s)

Table 2 Changes in BMI, BMD and bone turnover markers in the two groups after 12-weeks treatment( % = s )

_ aAdl B4
BiR
Ind A Group B Group
ndex N =49 N =49
Before After Before After
73 1 1f %
FPG(3.9 ~6. Immol/L) 7.7£2.0 6.5+1.7 6+1.8 6.61.6
WmaEA
HBAlc(4.0% ~6.3% ) 7.320.8 6.721.0 7.220.7 6.90.9
HEEK
24.9 3.6 25.1+3.3 25.2£3.3 25.3£3.5
BMI(18.5 ~24.9 kg/m?) 923 * * *
4E ( mmol/L)
Caleium (2.2 22,7 mmal/L) 2.20 £0. 08 2.21 £0.07 2.15 +0.07 2.17 £0.06
PAYEBSEREE AKP(35 ~ 125 U/L) 98. 16 + 16. 88 99.12 £18.78 90.43 +17. 66 92. 67 £15.78
25(OH)D, +D,
16. 48 £6. 54 17.98 6. 14 15.49 £7.19 16.88 +6. 24
(30 ~60 ng/mL)
&% E BMD
0.694 £0. 102 0.701 £0. 105 0. 689 +0. 103 0. 698 £0. 101
(0.88 £0.17 g/om?) 942 * * *
N %t  #5 % N-MID 16.07 +8.31 15.78 +8.13 17.65 £8.18 17.45 £7.90

(12.8 ~55 ng/mL)

Note: Compared with before treatment in the same group, * P <0.05, * P <0.01 ; Comparison between the two groups after treatment, ® P <0. 05.

3 g

BAENBER 2 RUBEIRW B RAME R R,
REPRIEW, MBS T KA RSB S T HEM
MR RN B R R EN EERE . B8

(OB) REFERDRZMA, RS K6 EEMB S
g REREHAMANEERER, BFRIEE R, 5
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B R (BGP) B, BIE B, R, BRS R
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%3 FHBRZIIBITE 24 FJ5 BMI.BMD RERIBIAHEM(z +5)

Table 3 Changes in BMI, BMD and bone turnover markers in the two groups after 24-weeks treatment( % £ s )

~ AH B4
i
Ind A Group B Group
ndex N =49 N =49
Before After Before After
%1
LT x2. . .67 61, +1.7°
FPG(3.9 ~ 6. 1mmol/L) 7.7+2.0 6.6+1.6 7.6+1.8 6.5+1.7
WimaER
7.3+0. . 9" 7.2+0.7 . .8
HBAlo(4.0% ~6.3%) +0.8 6.7+0.9 * 6.8 0.8
hEEK A
. . . 4" 25.2+3.3 25.9:3.4
BMI(18.5 ~24.9 kg/m2) 24.9+3.6 27.8+3.4 23 5.9
4% (mmol/L)
2.2 . 2.28 .07 .1 .07 2.21 .07
Calcium(2. 2 ~2. Tmmol/L) 020.08 0.0 2.1520.0 0.0
WS BE AKP(35 ~125U/L) 98.16 +16.88 102.11 +17.68 90.43 +17.66 96.77 £17.48
25(OH)D, +D,
16.48 +6.54 23.4827.12° % 15.49 +7.19 18.88 +6.44
(30 - 60ng/mL)
‘& % E BMD
0.694 £0.102 . . *a 0.689 +0.103 0.702 +£0.104
(0.88 £0.17 g/cmz) + 0.733 £0. 108 + +
N 5B £5 K N-MID 16.07 £8.31 15.68 £8.15 17.65 +8.18 16.44 +7.88

(12.8 ~55ng/mL)

Note: Compared with before treatment in the same group, * P <0. 05, ¥P <0. 01 ;Comparison between

the two groups after treatment, * P <0. 05.

£4 FABREWITH 52 AJS BMLBMD KB HHMIRHIEML(x +5)

Table 4 Changes in BMI, BMD and bone turnover markers in the two groups after 52-weeks

treatment( % £ 5 )

—~ AH B4
I*E:Zﬁ A Group B Group
ndex N =49 N =49
Before After Before After
25 I8 1 B . .
FPG(3.9 ~ 6. 1mmol/L) 7.7+2.0 6.6+1.7 7.6+1.8 6.411.7
NI EH
. . . .8* .20, . .9
HBAIc(4.0% ~6.3% ) 7.3+0.8 6.5+0.8 7.2+0.7 6.7+0.9
REENK
24.9£3.6 27.9£3.4%4 25.2+3.3 25.7£3.4
BMI(18.5 ~24.9 kg/m?) * 7.9 *
4% ( mmol/L)
. . . .07° 2.15 £0.07 . . 06"
Caleium(2. 2 ~2. Tmmol/L) 2.20+0.08 2.37 £0.07 15 +0 2.29 +0.06
WS AKP(35 ~125U/L) 98.16 +16. 88 105. 82 +15. 68 90.43 +17. 66 105.67 +15.18
25(0OH)D, + D, .
16.48 +6. 54 26.16 +6.23 15.49 +7.19 26.83 +6.28"
(30 ~60ng/mL)
# % E BMD
0. 694 +0. 102 . 743 +0. 104*2 0.689 +0. 103 0.718 +0. 104"
(0.88 +0. 17 g/cm?) * 0.743 £0.10 * +0.10
N % # #5 % N-MID 16. 07 8. 31 14.97 £8. 14 17.65 +8.18 16.85 +8.09

(12.8 ~55ng/mL)

Note: Compared with before treatment in the same group, * P <0.05, # P <0.01 ; Comparison between the two groups after treatment, 4 P<0.05.

w-BAAW MHBRERTABNARBRRE
(cAMP) & FR # FE F , 90 ) W . 88 X J% & 48 B 51 4k
MR B

AW E I T EE 2 BEIRK I & RAER
M, BRTEIRIT 52 A5, P4 RE 25(0H) D,
+D, I 45 K BMD {8 52 ¥ 57 §i #8 & 2 3% fn , B A
B RATEIRITH 24 At , KRB BUK BMD (HH

BITHIE BN, RO REEAYEAY RS R
WGITIEE T HE IR B H B B D AR B, R B MR
PR B A T RE R AR — R B B & K
0B RBEERPER. ZHERHREER, A
B R R B I R 4 WD, T I M K F AR PR
B, 58 % B4 SR FE A A1 RS , AT 5 R AL A
O S A R PSS , B B R R I, T L R K R
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BEEMNEHEEA - ENERPERS, B B HE
FL 4y WA B PO R I B A IR R G A, B
SRR T 4 40% ~50% BN RIS B, AR
FEPEA MBS . TIoMRAE I B S E A M
TEFF, 4375 B 4= B 50 UL P LA 5 2 4 0 T I | OB A 25
BE, FATHENHBESE EHBESZANLS
HEERTRERE oS 226" RBERE
SRR , HACR LT O BRZG T P A N R
WS &, WIS MABFF S BT LIESE . W ik,2
TR0 8 PR s 28 3 70 B 00 (8 PR 9 T BB 4] IF e 7 I
RERERFEIENERED SHTERTE.

AR B B X B B AR 4 M R AR AR E S
BEMAFEZEME B KEFAMIEL" , £ BMI
HE R, TR 2R AR B X 9 B A AR
PHLEIE TR T SR8, 5850 Hm, e it B
WA, LI G 7 20 414 UA 8 2 0B I 1 AL IE A
X , 98 7 BRI S A AR A0, TRD e 0 )
B AL, EE T U E R T B, M E R
B, RGP ERNER. R EAE RS E . HH
£ BEIFS SR, 608 U 42U LR M R 4
HER ENEMNEZEALARPFER, BB E
HITREIR R 2 RIBR R R E I BMI R AERE
WRPEBNESL, AP P LR, BE RS
SOl R E IR E S BN B B, HIEWRIF 4 24 A,
PR B TR (BMD) [ BIRITRIC B &
m, 5O REESGTAML M EBEER, B
W BIEB T 2 MR R R S EERKS
BRTFAEM TR E SRR,

A PR I 2 DI A5 9 78 T % R I 4 A,
REAASNAEMBGE, ETRBRE, WK
WA B RE R R AW
(BMD) BB T il i 48 5 728 7 25 75 JBE 1O B B T F %6 o
¥ DR 955 B B o 25 0 A WS 5 S o R SR AL R M 8
F OMEEREL, BSEIASTIE MR g
REAEMEEE AR OREESERE RS E
Y P 0B 400 075 T 0 B 55 2R 0 4 HL O e,
R,

R R, BRI/ BIE R %K
MFIR LA, B, . 8. S TRER 2K
FWRITIE 55 B ST B M, BHE LA 'R
Jo 5 E MRS MBI E AR . AR B8 BRTE
WIT 52 JAJE P B E 25 (OH) D, + D, | M 45/E 8
BT B E 0 m, AR S EWRITA, EIRITE 24
JE st , 3 25(OH) D, + D, [l ST IT AT C B B 4%

o, B A O AR PR S A A, AT R S R A A
TRETR R, AT BB R

Zr bRTIR  TGE A R A R IR T PR B
RA T2 MERFEHBERELESE, B, &
FAE R &% 69T, 7T LAFEAR [R) /B SRR IR 9T 05
Rk E R
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