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Effect of 3-year perindopril treatment on bone mineral density and bone metabolism in middle-
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Abstract. Objective To explore the effect of 3-year perindopril treatment on bone mineral density (BMD) and bone metabolism
in middle-aged and elderly patients with hypertension. Methods One hundred and thirty-eight patients with hypertension and
osteoporosis were randomly divided into treatment group (n =69) and control group (n=69). Patients in the treatment group
received perindopril and in the control group received levofloxacin benzenesulfonate, respectively. Treatment lasted for 36 months.
The levels of serum type I collagen cross-linked C-terminal peptide (CTX) , tartrate Acid Phosphatase ( TRAP) , bone specificity of
alkaline phosphatase ( BALP), and BMD of the lumbar L1-4 and femur trochanter, left femoral neck, and Ward’ s triangle were
measured before and 36 months after the treatment. Results After 36-month treatment, the levels of BLAP and BMD of the
lumbar L1-4 and femur trochanter, left femoral neck, Ward’ s triangle increased significantly, but the levels of CTX and TRAP
decreased significantly ( P<0.05). After the treatment, BLAP, CTX, and TRAP, and BMD of the lumbar L1 -4 and femur
trochanter, left femoral neck, Ward’ s triangle were significantly better in the treatment group than those in the control group ( P<
0.05). Conclusion Long-term perindopril treatment has a certain effect on BMD and bone metabolism in patients with
hypertension and osteoporosis.
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Table 1

Baseline clinical characteristics and analysis of risk

factors in two groups (Xxs)

gl BIrA popliey | P8
S 2 61.1+£3. 8 62.0+4.0 0.122
Y BAR WS /B 51.6+2.8 52.0£2.9 0. 088
fEE/ (kg) 59. 65+5.76 60.01+6.04 0.563
B/ (m) 1.65+0. 24 1.64+0.23 0.353
BMI /{kg/m?*) 23.76£2.33 24.02+2. 54 0.135
M 2/ (pmol/mL) 37.33+12.34  38.34+13.26 0. 655
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Table 2 Comparison of the changes in the bone metabolism

levels between the two groups (x+s)

fieHIE popligel
Ll — - S ——
ki BITAR bkid:(i kg
CIX/{mmol/L)  1145£432  7.05:3.43*%  11.3324.34 13.67+4.63*
TRAP/(U/L) 253:0.56  1.56£038**  2.49:0.54 2.96£0.54 *
BALP/(U/1) 91,67+8.58 108.33+9.54**  89.98 +8.16 96.32+7.52
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Comparison of changes of BMD between the two

Table 3

groups (g/cm’,x+s)
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L, 0.72£0.12 0.85£0.09**%  0.71£0.07 0.65£0.09
1B 3 0.71£0.09  0.77:0.11**  0.70£0.08 0.64£0.07*
rdegiil 3 0.68:0.13  0.78:0.13*%  0.67:0.07 0.6320.09
Ward ~ X 0.67£0.10  0.74£0.12**  0.68£0.08 0.62£0.09*

W HVERITRTILEL, T P<0. 05 3T M4l Lk 3z, 7 £<0. 05,

3 it

B T B A A N (R R B R At AL P R
LR, ER S s AR BE FAT M H R A X A WAT
IR 2F AL, B 40 e o A o 1 1 K RO SR i, T
KA N EERE L ", EYENRTH
2RI SHF LA B B LT B — 2oL R Y 9 3 BL
il , I L 5 0 R 5 B A AE =2 ] P AR B 2
H—EMBER, BAEJLAERT LA BFF0 IRl T %
BEESHRERRME TR KR . f
WE A5 S s B O O K 3 0 5 i L 0 ILASE K R
O I B Z IR ) B ST L A, Bl Y
ARG A A B I 8 BV B 8 T B T AR 50 1M A IR
K22 M B IE AR SR L ASHIR S A 45 SR 22 1T, 5 e 3
F)ET5E 32341 CTX A1 TRAP 253K 36 38 /0 B W i, fi
465 368 3 L 0] 7 Sy St B 2 B R 6 ER 25, TR
4R T8 AE SCHER R AR R AR AL . B0 R BE
R REAL DN A ) BALP 19 36 1, M T I8 /0 B 0 i
MR E MR, SRR, 5 R K
i FH 8 190 B A7 5 1 s R B BMD IS T 2 A AH
LT

KEMRMETHBHRRGE T RASHFPEER,

ACE-1 il Angll Z ik J/ ¥ K5, e HE R EE
AR EETAERY . EEABIR P, Angll Z K
B 3% 38 7 A /D BT a5 B AR Y A R ke
S BB SR R W], 4 RAS B ER Yk
T BE 5 A A A 5 R0 1 BB PR A OC 10 B
WALA T, HAh X Angl B9 ACE-1 fEFH , 7E
BB A M BB A A M P RE T Angll B9 A, T
AngIT 240 1 B 40 M 4 467 o Hirama 25 f 9
L5 SR B AT B8 A7 2 3 RAS BT,
it — 2 W5 & B Angll 3 33 # H F «-B ALK
( RANKL) f) 32 1A 3800 370 5| 32 B 5% o A0 58 0 0 5 2
MG PE, BAh B AR E R KK R Rk
RS2/ N R R E KA X, I B RE /N
R MR AL R B RAS 22 46 9 8005 5 3508 W A 34 o
T 5 A B R e A0, T 5 1ML T R R T 6 X R
B RAS BI6 7€ 5 I R A PR B R A AE P i B &
FRER . B A B R R 55— SR E 5T 2 T, L bk
Angll 32 0] 34 fin BMD , ek 20> W RT3 Jin 2 %, 2k —
H 3 Angll F5H04E R IR B B AOIBTER R .

X NS HEAT W AE A AE R PET 55 R B L FE
A F B i He 245 4 (60 95 i A8 55 5K 2% A 46 1 0 o )
(ACED)) J5 , "] B Ik B i 2k o 78 PHZE #E 47 By R A
i BT FRAF 5 v g A I 12 400 2 A BT B n &
# I ERE ACET 78 N By JUL A 38 F1) JR 7 28 T & i
FEZ51I6 97 , 5 BUE AT & 37 09 6L 4 B 3 XU B IS
T% |53 37 KU A% 14% , (5 2 35 W82 3 ) =2
OV S BIRAE R i 2 57 Ah e AR
N BEALX) FE R o e 2, i ACET ik 15 25 )
PRFVER G168 YT 09 = 80 27 1 i I & A28 2 4 Wb 7 i 3
AR AT L 7R — T TR X R T T BT 5
ACET Wy {i 1 5 v E BLAFE A B 3 BMD 1y 3% in A
S Sk B R T R B R RO BT Y R R
W AT R L 203 5 AR BNA YT BB BT BMD 5 9
i J ACET 5 IEAH 6 (ERE T msh, &
% ACEL 3G ¥7 v I JE B8 2 (A48 32 1) = s R
A A S ER ) — A REVLE ST b, i AR R B
AR AR B BMDPY ) jx X s R B
P RAS BT & I H 24 9 0T 68 78 BB B T i 2k O
T T TEAE I, T S B 4R N5 B4

SR U, FRATT B BT 5 3% B B W 3 R el FH T 4
T REL A 0 BB 20 B, 4 v B R A R R A
B W 35 R B T XU A 32 T i O 9 R L SR BT
JX B 300 R 2 A e v R B o AR AR T B AL A
V0 S B B A X B D (B R B 2 AR



i

TP 2% 75

2020 4E 3 H %5 26 %% 3 8] Chin J Osteoporos, March 2020, Vol 26, No.3 393

I3 4 A6 B 7 IR 8450 5 3 AT A o 4598 - R I T 3
IR ) T A A BMD LR B 11 B 4t
KLIEC W E M S5 B BB ARAE & 38 & LR E %
A AL B R RS B DA B R T
RSP PTPVE 3

[6]

(7]

[ 8]

(9]

[10]

{ 2 % x & |

SN W AR A, % R X WA S A R R
B R S AR Y R AP R T LT ] B R B A A A,
2019,25(2) :174-177,181.

Looker AC, Borrud LG, Dawson-Hughes B, et al. Osteoporosis
or low bone mass at the femur neck or lumbar spine in older
adults; United States, 2005-2008 [J]. Nchs Data Brief, 2012,
93(93): 1-8.

Ong KL, Cheung BM, Man YB, et al. Prevalence, awareness,
treatment, and control of hypertension among United States adults
1999-2004 [)]. Hypertension, 2007,49(1) . 69.

Ensrud KE, Palermo L, Black DM, et al. Hip and calcaneal
bone loss increase with advancing age: Longitudinal results from
the study of osteoporotic fractures [ J]. J Bone Miner Res, 2010,
10(11), 1778-1787.
Davis BR, Pressel SL,

Barzilay JI, et al. The lmpact of

Antihypertensive Medications on Bone Mineral Density and
Fracture Risk [J]. Curr Cardiol Rep, 2017,19(9) : 76.

Alicia GT, Ana M, Gloria R, et al. Evolution of the bone mass of
hypertense menopausal women in treatment with fosinopril [ J].
Med Clin, 2006,127(18) ; 692-694.

Abuohashish HM, Ahmed MM, Sabry D, et al. ACE-2/Angl-
7/Mas cascade mediates ACE inhibitor, captopril, protective
effects in estrogen-deficient osteoporotic rats [ J ]. Biomed
Pharmacother, 2017,92. 58-68.

Bayar A, Turan A, Ciille K, et al. The effects of the angiotensin
converting enzyme inhibitor enalapril and the angiotensin 1l type 1
receplor blocker losarlan on [raclure healing in rals [ J]. Clin
Invest Med, 2015,38(4): E164-172.

Varenna M, Manara M, Galli L, el al. The associalion belween
osleoporosis and hyperlension: the role of a low dairy intake [ J].
Calcil Tissue Int, 2013,93(1) . 86.

Browner WS, Seeley DG, Vogl TM, el al. Non-lrauma morlality
in elderly women with low bone mineral density. Study of

Osleoporolic Fraclures Research Group [ J]. Lancet, 1991, 338
(8763) . 355-358.

[11]

[12]

[13]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Wiklund P, Nordsirém A, Jansson JH, el al. Low bone mineral
densily is associaled with increased risk for myocardial infarclion
in men and women [ J]. Osleoporos Int, 2012,23(3) ; 963-970.
Makovey J, Macara M, Chen JS, el al. High osleoporolic [ractlure
risk and CVD risk co-exisl in postmenopausal women [ J]. Bone,
2013,52(1) . 120-125.

Yayoi I, Fumitaka M, Aya K, el al. Angiolensin II type 2
receplor blockade increases bone mass [ J]. J Biel Chem, 2009,
284(8) . 4857-4864.

Hiruma Y, Incue A, Hirose S, et al. Angiotensin II stimulates
the proliferation of osteoblast-rich populations of cells from rat
calvariae [ J]. Biochem Biophys Res Commun, 1997,230(1):
176-178.

Sa-Sa G, Yan Z, Xiao-Li L, et al. Involvement of the skeletal
renin-angiotensin system in age-related osteoporosis of ageing
[J]. 2012, 76 (7):
1367-1371.

mice Biosci Biotechnol Biochem,
Tzu Y, Mizoguchi F, Kawamata A, et al. Angiotensin II type 2
receptor blockade increases bone mass [ J]. J Biol Chem, 2009,
284(8) . 4857-4864.

Rejnmark T., Vestergaard P, Mosekilde I.. Treatment with beta-
blockers, ACE inhibitors, and calcium-channel blockers is
associated with a reduced fracture risk: a nationwide case-control
study [ J]. J Hyperten, 2006,24(3) : 581-589.

Peters R, Beckett N, Burch 1., et al. The effect of treatment
based on a diuretic ( indapamide ) +/— ACE inhibitor
( perindopril ) on fractures in the Hypertension in the Very
Elderly Trial ( HYVET) [J]. Age Ageing, 2010,39 (5):
609-616.

Lynn H, Kwok T, Wong SYS, et al. Angiotensin converting
enzyme inhibitor use is associated with higher bone mineral
density in elderly Chinese [J]. Bone, 2006,38(4) ; 584-588.
Rivadeneira F, Zillikens MC, De Laet CE, et al. Femoral neck
BMD is a strong predictor ofhip fracture susceptibility in elderly
men and women because it detects cortical bone instability: the
Rotterdam Study [ J]. J Bone Miner Res, 2010,22 (11);
1781-1790.

Pérez-Castrillon JL, Silva J, Justo I, et al. Effect of quinapril,
quinapril-hydrochlorothiazide,, and enalapril on the bone mass of
hypertensive subjects: relationship with angiotensin converting
enzyme polymorphisms [ J]. Am ] Hypertens, 2003, 16 (6):
453-459.

(ks B #1. 2018-11-26;4& 9] H # . 2019-12-22)



