i BE R R (A AR R 55 36 4 2 3]
- 234 - ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) 2016 4F2 A

MiE#ER D MERZBRHERKESOLRPHBERFRHLR

WL E RLR KBRS FaE
(" TRINRAE B AR AT TR E B JATIN 5 TR G A3 S TIIR T 2151235 RN T G5 XA Bl vt Y95

T 2150003 FRIN AT ARSI X AE = AR EEBR  TT9% R0 215000)

[ ZE] BH R BB M 4EAE R D ARSI 5 ORI AR R, F73K  AE RV KT 170 A 2 A il |
RN 621 B4 =40 B H AR RTINS . R 200 LA 25284542 D[25(0H)D] HHAR
R (PTH) K41 B0 3R 2 O 2RI R R (RPP) B KB, 53R :25(0H)D <10 pe/L 45 =20 pe/L 1AL,
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The association between vitamin D, parathyroid hormone levels and the product of heart
rate and systolic blood pressure in community-dwelling adults
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[Abstract] Objective;To investigate the relationship between the serum vitamin D, parathyroid hormone and the heart rate-systolic
blood pressure product(RPP)among adults. Methods: Based on the previous cross-sectional study,data analyses were carried out on
621 permanent residents aged =40 years old. Analysis of variance and generalized liner model analysis were used to analyze the
relationship between the 25(OH)D,PTH and heart rate,systolic blood pressure, RPP. Results:Compared to participants with 25(0OH)
D=20 pg/L,those with 25(0OH)D<10 pg/L had higher heart rate and RPP,by increasing (5.0 + 1.2) beats/min(P < 0.01)and (754.3
+ 187.8) beats/min-mmHg (P < 0.01),respectively. Among the high PTH group,heart rate increased 10.7 beats/min (P=0.001)and
RPP increased 1 279.4 beats/min-mmHg(P=0.011)in participants with 25(OH)D<10 pg/L compared to those with 25(0OH)D =20
pg/L. After adjustment for age,gender and other variables,heart rate and RPP also increased 8.2 beats/min (P=0.017)and 1 041.8
beats/min -mmHg (P=0.06)in those with 25(0H)D<10 pg/L. While in the low PTH group,heart rate and RPP increased 3.7 beats/
min(P=0.018)and 639.5 beats/min+mmHg(P=0.007 )respectively,and the adjusted RPP increased 595.7 beats/min-mmHg(P=0.012)
in participants with 25(OH)D<10 pg/L compared to those with 25(OH)D =20 pg/L. Conclusion: Vitamin D deficiency is associat-
ed with the increase of heart rate and RPP, which suggestes low vitamin D status may increase cardiac work,especially combination
of vitamin D deficiency and elevated PTH maybe play a co-effect on the cardiac work.
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WF5E K BRLE A2 2 D Be= K R 5% iR D RE TC
LM BRA O, BT ST SR 4k A 2R D it
Z 5 WUREBE N 25 3 ik R A Ak 2S5 A A K
B, HUR S BRE (parathyroid hormone , PTH ) J& Hi
84 MEILMR A B4R F IR 2, oAk 22
XoF i B A B FRAC IR S5 A Qo A 9% /R, PTH
K41 (=59 ng/L) A LR A 5 TR KF-4H (<29
ng/L)>, 51fiLi PTH<65 ng/L AR, L3 PTH=65
ng/L 200 1308 ) e A KU T4 7 3091 L3RIk
45 I FH (rate-pressure product, RPP) 52 WUy Ik T AE
g SO IURE R R kAT S5 R L 8 i &
& (n=106) F1%F IR ZH (n=100) 1Y) RPP #EA 15047, 4%
KRR RPP I 25 T X REZH DAY
RIFRTT— M ABE IS 2553848/ % D[25(0H)D] |
PTH DI K 35 5.0 W46 5 RPP Z [ FR

1 XW&MTE

1.1 %%

IS 2010 45 Z5 M T 4 18] X 55 1 A% DR 1 AF
FEVARL 2012 AFF5H T AFS X T i A AR A4
DX SRR AL (1) 5 VA A 2 A X 3 4 A
XA, SRS =30 % 31 Bl SR bR
AR 2 878 i, TEMIERE FEE T AR T
40~75 B MR (n=2 384) , HER . OF MR BT 1L
JE = AR 255 s QWA E:>20 32/d; @A O I |
A s B s (DA IR AR | R S5 I | B I s 1
AERPIE B OMNEE R D 2y BEIbE
782 N R ZR, 2013 4F 3—5 H i 2 A A xF
LRI TVRA | SEPRE A 28 R R HL
RS 4aH 621 A, WG 25(0H)D K, Zi & 9o
FE (<10 pg/L,n=223) .H1(10~<20 pg/L,n=322) .
(=20 wg/L,n=76)3 DNKFH AT 00 ik
PTH 55 75 ™~ EH A B IF 58 %4 4243 PTH (KK F
2H (<41.3 ng/L,n=465) M= /K¥F2H (=41.3 ng/L,n=
156) #4750 17 o
1.2 F&*

1.2.1 AEARE

H VAT B3 E KR X DA R 55 o o 7l b AT
P W O Gei2f AR T P B I 24 50 55
TORE; S REBRUELL Dy 00 B B v R A, R
R W (R E I LN < = N
(kg) /g 2(m?), ZIREIRE 5 min, Ml 30 s K¢
JikAz [ ik, <2 VRO I, Al 5 2K R i
IF, SRR T IR, i L) Korot

Koff 55 1 ¥ Ry, &7 3K i LA Korot Koff 55 5 ¥ ik,
XPRHFERTGHEA T I H I, S 3 K, DL 3 il &
PP EHELE T G 1T . RPP=(>38 (K /min)
)4 I (mmHg) , DU MO  R R/
1.2.2  AALFgARign

SRAESZIAE WA IE 8 h L ki I o2
-SOCHAFHFRE,  H ST 7020 4x A Sl A4 SOl i
T Hh =g L GRS R RE A 1 IE [ (high-
density lipoprotein cholesterol, HDL-C) . %% E 58 H
JIH [ P (low-density lipoprotein cholesterol, LDL-C) %%
JE UK IPRIR =58 C [ )i £ 1 (high-sensitivity C-re-
active protein,hsCRP) £5 B§7K~F-, RH Liaison HZlIH
FARSF R A M7 25(0H)D AKF-, i RS R
PR B 1~84 MR VY15 2000 BiFfk~= A0
123 4 iifrk

WX PS5 BRI 1 S DL E ISR 145 e
DU IR 8 384 HAK I =50 ¢, 21 =150 g, 1
=500 ¢,
13 stk

K H SPSS16.0 F A IEATHE 0T, Xt IR M IEZS
O3 I E ORI + ARIERE (X £ 5) R, 2 H
8] LLBR 07 2600, PIPR LUBCR D LSD K 4 s AN
N IEZS 50 A1 B R Pso(Q) #EA T A | 4L 18] HL AR
FHRRARGLS . € PEGORER IR KR | 2H 8] ek 1
X KBRS IE Y X2 A5, & IRINE PTH 7325 %
Hir: R D ARG iR RPP HLECR T 2251
Brasi Iy 22558, IR AR 2506 K 95% T 5 X
[ia], P ZH 8] (1 L 5K FH Bonferroni 5, P < 0.05 M2
AT EE L,
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2.1 —fE4FAE

ARWFFEILGIA 621 N, FHA 5 244 N, %2 377N,
SRR K 56 %, 25(0H)D (<10 pg/L,n=223) .
H(10~<20 pg/L,n=322) & (=20 pg/L,n=76)
3 A IKFLH 2 T) B 2 A ) TR R B UG B o
B HM =R \hsCRP IR \PTH KV 22 R A Gt
E N, 5 25(0H)D KA, mACE4L 5
P (P=0.009) W 46 (P=0.002) K 1K i & (P=0.002) )
L4515 v 5 T IS (P < 0.001) |, H 3 = (P=0.009)
AR, AR R 2Z 7 B FE (R 1),

5 PTH /KP4 oA, Rk 4l AR B 45 5K
5 HDL-C S I3 58 /K~ | F% hsCRP G IH
FIBERAR (P 34 < 0.05) , Hopdebndd i) 22 5 L g1t
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Table 1 Characteristics of study participants among different vitamin D groups

25(0H)D 4340 AR (CE)* BAEI(%)] BHEI(%)] R [(%)] BMI( kg/m®)* A (mmol/L)* hsCRP(mg/L)* MFRER( mol/L)*
fRAKF4H (n=223)  57(13)  88(39.5)  46(20.6) 39(17.5) 23.7(3.9)  5.79(0.86) 0.7(1.0)  281.0(115.0)
UK (n=322)  56(11) 113(35.1)  63(19.6)  63(19.6) 24.3(4.2) 5.13(1.55) 0.5(1.0)  273.0(99.7)
FKAH (n=76) 56(12)  43(56.6)%% 29(38.2)%% 26(34.2)%* 24.4(3.7) 5.10(1.63)%  0.6(1.0)  302.5(118.0)%
(L SEs Ry 0.620  11.904 12.810 10.134 4257 70.519 6.478 11.201
PAE 0.734 0.003 0.002 0.006 0.119 <0.001 0.039 0.004
25(0H)D  PTH 5 SE g Him =g HDI-C LDL-C
25(0OH)D 4341 \ . . .
(ng/L) (ng/L) (mmol/L)*  (mmol/L)*  (mmol/L) (mmol/L) (mmol/L) (mmol/L)
RACES (n=223)  7.5(2.4) 31.5(19.4) 251(0.17) 1.20(0.26) 4.79(1.22) 1.06(0.76)  1.49(0.48)  2.72(5.11)
PIKEY] (n=322)  14.4(4.5) 30.7(23.7) 2.48(0.16) 1.21(0.23) 4.77(1.02) 0.98(0.71)  1.42(0.39)  2.84(0.83)
BB (n=76)  22.7(4.3) 26.6(16.1)" 2.50(0.14) 1.23(0.28)  4.74(0.99) 0.88(0.59)> 1.47(0.46)  2.74(0.75)
Kge gt 503.733 6.880 2.789 1.407 2.112 7.615 4.304 5.498
PAE <0.001 0.032 0.248 0.495 0.348 0.022 0.116 0.064

# SRRSO CAURBE A TR . SIRKFALELEE, °P < 0.05; SRS, 'P < 005,

&2 [E PTH K4 E N B —ARHFAE
Table 2 Characteristics of study participants among different PTH groups

PTH /3% (ng/L) SE5(F) " HE(%)] WIA[n(%)] TR [n(%) ] BMI(kg/m?)* A (mmol/L) * hsCRP(mg/L)* MJKAR( mol/L)*

{EAKF-2H (n=465) 57(12) 185(39.8) 101(21.7)  94(20.2) 23.9(4.0) 5.59(1.22) 0.6(1.0) 279.7(105.2)
EKE4H (n=156) 56(11) 59(37.8) 37(23.7) 34(21.8) 24.8(3.9) 4.84(1.52) 0.5(0.8) 291.4(113.3)
Krge gt it 0.964 0.189 0.270 0.178 4.135 30.073 6.612 1.767
Pii 0.326 0.664 0.604 0.673 0.042 <0.001 0.010 1.184
PTH 4341 25(0H)D PTH £ {73 SV Hih =g HDL-C LDLC
(ng/L) (peg/L)* (ng/L)*  (mmol/L)* (mmol/L)* (mmol/L)" (mmol/L)* (mmol/L)* (mmol/L)*
(R4 (n=465)12.2(8.5)  25.9(13.7) 2.51(0.16) 1.22(0.25) 4.83(1.06) 1.02(0.72) 1.46(0.48) 2.78(0.91)
FEACEA (n=156)13.1(7.7)  52.3(17.6) 2.44(0.14) 1.16(0.21) 4.62(1.07) 0.93(0.68) 1.39(0.35) 2.76(0.90)
L ES Wa WA 0.455 349.876 16.669 19.272 3.996 0.199 8.147 0.015
Py 0.500 <0.001 <0.001 <0.001 0.046 0.655 0.004 0.901

o SRR DU S B R R T A
FREX(E2), 20 we/L ZH B0 RBG R 7.8 YR /min (P=0.012) ; % 4F:

22 AEREEAZINEARRKF4AE D PTH %
28y k45 R RPP KT

TERR R I 2250 Hrh 4B &R D<10 pe/L =
20 wg/L ZH AR IR 5.0 X /min, RPP 3K 754.3
K /min-mmHg; PTH<41.3 ng/L 3 =41.3 ng/L 411
ORI 1.8 YR/ min,, JRFEAFRS M W AR | I
B F RS SR ERE S5EEKT SR N R
IRNZEG, 44EZ D<10 pg/L =20 pg/L A0
HHE 3.4 Y% /min, RPP 34K 425.6 YK /min-mmHg, HAth
LA e 25 S g2 (3R 3).
23 PTH BT RR A% D RTINS F
45 & RPP K-F o914k

VL PTHAEASTIZRER, WA RIYEA R D KF
T W RN RPP KRR (6 4), PTHANT
K, 5 25 (OH)D=20 we/L Z0AHEL,25(OH)D<
10 /L 40 IR 10.7 ¥K/min(P=0.001) ,RPP 14
fin 12794 YX/min-mmHg(P=0.011);25 (OH)D 10~<

W ) A RIS AR | i A R
FERE K MR A 35, 5 25(0H)D =20 we/L 4HAH
b ,25(0H)D<10 /L 4.0 R I 8.2 ¥K/min (P=
0.017),RPP #4111 041.8 ¥X/min -mmHg (P=0.06) ;
25 (OH)D 10~<20 wg/L ZHAYCFRIEE 74 P /min-mmHg
(P=0.021),

24 PTH 4t FK/KFi, 5 25(0H)D =20 wg/L
ZH R, 25(0H)D<10 we/L 41038 R 3.7 YK /min
(P=0018) ,RPP 341l 639.5 ¥X/min-mmHg (P=0.007);
P Z N KT ,25(0H)D<10 pg/L 41 RPP #/1595.7
YK /min-mmHg(P=0.012) ,

3 W it

AW R IAEAE R D = (<10 pg/L) 1] 35
DRASH LD HERERE N Wi R R BLEE E D Bz
iz B R BA G2 E L,

Ke SFHESY 2% 2 271 BIWCHRAG AR B PR A T
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*3 PAERXERFEAFEYELESR D.PTH S AR LE 4 E RPP K F
Table 3 Unadjusted and adjusted levels of heart rate, SBP and RPP among three vitamin D groups and two PTH groups

(X£59)
LR (IR /min) W45 & (mmHg) RPP(¥X/min-mmHg)
oréil P e R R R R
25(0H)D(pg/L)
<10 740 £ 0.6 729 £ 0.7 128.8 £ 0.7 128.3 £ 0.6 9 528.5 +94.7* 9 365.0 + 84.0*
10~< 20 71.2 £ 0.5 719 £ 0.5 128.6 £ 0.6 128.6 £ 0.5 9 154.3 + 78.8 9229.0 + 67.2
=20 69.0 £ 1.6 69.5 + 1.1 127.1 £ 1.2 1283 £ 1.0 8 774.2 + 162.2 8 939.0 + 137.1
PTH(ng/L)
<41.3 72.4 + 0.4% 72.0 £ 04 1284 £ 0.5 128.7 £ 04 9299.9 + 65.8 9 258.0 £ 55.3
=413 70.6 = 0.8 71.7 £ 0.8 128.6 £+ 1.0 127.9 £ 0.7 9 069.9 + 117.0 9 195.0 + 99.8

55 25(0H)D=20 pg/L ML, “P < 0.01;5 PTH=41.3 ng/L LWL, "P < 0.05, TA%ERIZ N AFWe P50 AR G0 | Bl | i (R 5 8

L [T AR SR A 3

*4 BREPTHHER,£E£%E D K. FEKTFESHKFHEKNOE WHE RPP EEILE
Table 4 Unadjusted and adjusted mean differences of heart rate, SBP and RPP among vitamin D<10 pg/L and 10~<20 pg/L

groups compared with vitamin D =20 pg/L, according to PTH stratification

PTH(ng/L)ZS(OH)D Jb%(?k/m‘in) ‘l&?ﬁ}%(mmﬂg) _ RPP(?JL'\/min-mmHg?
(pg/L) KR VA PREES LG AL RS

<413 <10 37(05~69)* 25(-09~59) 24(-13~60) 29(-06~65) 6395(139.8~1 1392)*  595.7(99.8~1 091.6) "
10~20  1.1(=20~43) 13(-19~44) 25(-1.0~6.1)  34(00~68)  309.5(-1742~7932) 421.1(-54.0~896.1)
=20 - - - - - -

=413 <10 10.7(3.8~17.5)* 82(1.1~153) * =1.3(-102~7.7) =0.1(-9.6~94) 1279.4(2343~2 324.6)* 10418(-325~2116.1)
10~20  7.8(1.3~143)*74(0.8~139)* 228(~11.2~5.7) ~1.7(-104~7.0) 8175(-1712~1 8062)* 842.6(~139.3~1 824.5)"
=20 - - - - - -

5 25(0H)D=20 pg/L HAL, *P < 0.05, JAREFZNAFRE R AR G 0B 00 PR TR P8 2 IR T 5 BT BOR A £

() —TIF 5% K B0, 7ESEERAS Wi e (B=-0.048 , P=
0.02) FLL (B=-0.043, P=0.04) ¥ 544 % D E 1 AH
X% BT 4 AR5 &P, FELRIHE 25(OH)D /K43
1182 nmol/L, CFRMFER 1 0/min, —IF5E LS
1% 25 (OH)D #eSE =35 pe/L ZHAHEL, KT 10 pg/L
HAYLZH (2.1 + 0.6) K /min, RPP /& (408 + 110)
Yj(/min-mmHg(P < 0.001);%3E5Ll‘:,|: 10.0~149 pg/L
ZHA%) RPP /55 (245 + 80){X/min-mmHg(P < 0.01)"®),
Mo RS R L A D = S5Uds RSt
SHRFR HSE 25(0H)D KT 10 pg/L #5220 pe/L
FHIL, DFRP(5.0 + 1.2)K/min(P < 0.001),

[ — T2 AR B R R T IR R T
PTH 54 . (B=4.67,P=0.01) %F ik & (B=1.93, P=
0.03) £ 1EAHSE ; PTH AbF 1 PU 437 #8119 1
B PRS2 A T8 VU 43 6 1Y 2 4% (OR =2.00,95%CI
1.31~3.06) . {HA7ELAF5T IR & B R/KF-19 PTH 5
DM SR RS ARG T T

M B 4EAE 2 Dy IR E AT A, o Rk
R 75 IR [ AR 52 A MR R R R AR, 32
T Mg 4 £ D 555 A8 Ash, T
Wik 25-FRAU B MEAL T AR 25 BRELEE R D,

B /NE b AR 1a— R BEVE FH T A ik
1,25 - — ¥ 5 4k 4= £ D, [1,25-dihydroxyvitamin
D;,1,25(0H),D,], 25 #FH4EA2 D, Fl 1,25(0H),D;
ZHNMBEAEREE PTH, FRESRMIETT, AU AM,
1,25(0H),D, A LI i P4 — AL Z AR A (R 7 R
T 10 2 B A B sk 0 S I S8R 4 PR 118 A ok
RPN 02 4R 2 D b Al DU I R S
R R ARG, A B oK 3 T A [ R 1 A
I3RS I A1 T TR0 2 52 i 39 ok o A A 114
BRI,

e F D R FRAC R BUM S FEAIL, fEE PTH 43
WG, PTH 5.0 WU SCIRZ K45 G, S EEH N
Ca e B 1IN, W06 B UG C, B 1 C Ui
TG T S50 A P 38 A ) A T R 1 LT B RO WL
BEGTAU R0 A |, O HUAES AL, PTH 38 v] 3 1 45 4 1
T Vi JULAH S 0K 32 A 158 o 2l 2 R 7K S 5 348 n
Ca Pt , S350 T, 8 2 U O LA Ca?iE
LR BREF4EfL, FECO R AR
FEAR KB E KR PTH 5 RPP 2[RI/ 7E ST (1) 5%
R AHRAFIEE R LK 46 4E 2 D fEmKF
PTH B}, 038 LI K RPP 2288 i, PRI 4E A= 2 D
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YR S 3B e B AR AL, X AT RE SRR LR R bR 2
IR . IR ARWFI R BB AT 5, ASREIE B 4
42 D K PTH 503 RPP Z[a] Y PRI & | 3X 75
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