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[ ABSTRACT] Aim To investigate the relationship between serum 25-hydroxyvitamin D (25-(OH)D) and parathy-
roid hormone (PTH) levels and hypertension in patients with type 2 diabetes. Methods A retrospective analysis of
128 patients with type 2 diabetes was divided into hypertension group (89 cases) and non-hypertension group (39 cases)
according to whether they had priary hypertension. ~ General information of the subjects and serum PTH, 25-(OH) VitD
were collected. To analyze the relationship between 25-( OH) VitD, PTH and hypertension in diabetic patients. Re-
sults Serum 25-(OH) D levels were lower in the patients with hypertension than in the non-combined hypertension group
(P<0.001). Difference in PTH of the two groups lacked statistical significance( P=0. 132). Pearson correlation anal-
ysis showed that 25-( OH) D was negatively correlated with PTH (r=-0. 182, P<0.05). Binary Logistic regression anal-
ysis showed that 25-( OH) D reduction was a risk factor for type 2 diabetes with hypertension (OR=0.935, 95% CI 0. 883-
0.991, P=0.023), whereas elevated PTH is not a risk factor for hypertension in diabetic patients. Conclusion Dia-
betic patients are prone to decrease with 25-(OH)D, and 25-( OH) D reduction is a risk factor for hypertension in diabetic

patients.
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ITAF SR K B 4E = 2 D (vitamin D, VitD ) A1 HRR
SEHRIMZR (parathyroid hormone , PTH ) £ 5 .05 Ifil 45 <
o I KA R 2 A BT A4 e I O JLE S
SRRE BE L TP A Il A8 RE A A, A BES BOR,
T2DM 3 VitD 6t =  PTH 3 /5 19 30 52 3% 3 77 7,
R H AT PTH R VitD X6 ifiL e 9 52 i ) BF 55 77
TE2E 5 . AFFEIESE i IR 45 L P A PTH 52 1E
FAERT SR AT SEBIE S, PTH A 51 M3 5 ok
i =R R, N A 2 A R e I R
MG R D KPR TR & R B E T B E R
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SR AR BE R B VitD JKAF- 5 e LT S AR G, SR T
A ARG E VitD X I ] SR A7 0 AR
ETEMFIE T2DM 5 I i I 28 fE b 25 - Ak 4
H: % D[ 25-hydroxy-vitamin D,25-( OH) D] & PTH A9
K IRV 25-(OH) D K PTH 58 bR A8 & A8
e IR AR DG

1 #ERMTE

L1 —f5E#

YEL 2017 £ 10 F 1 H % 2018 4 10 A 31 H
BT AR A2 WA N T2DM By IR B, HAL
T 45 40 ~85 % RAEH R T A 41 4 (WHO) 1999
FERRFLEATE, TREAH DB N 2 AR
AEH, EBRAET S MER EFERR. X
RE%m JEE FREDERFTEWUE D E 6
R, ENTEAEE 128 4], P B3 6, M5
B, 5 A3tk 2 89 ], kA 3 Lk # 39 1,
1.2 SR

BREH OB g B HFEHR T A 4R
(WHO) 1999 454 & 5 4 Wi om v . 3k B AR 0 =K
BL T JUT 51 A, A R OR By S A R R AL b
=11. 1 mmol/L, 3 % & fL 4% =7. 0 mmol/L, 5t OGTT
L2 h fdE=11. 1 mmol/L,

Bl EEFE N ARAEEL YN EER B F
BRAT3 RMEM, HRE w4 K FRT L, ks
JE =140 mmHg(1 mmHg=0. 133 kPa) f1 ( & ) 47 5%
& =90 mmHg,

A E Fr B AR H 4 4 A7, fiF 25-(OH) D
AF=30 wg/L £ LA VitD 7 2, =20 ug/L <30
pe/L 3K VitD 2, <20 wg/L % XA VitD # =
1.3 MEIERR

W& 128 1] T2DM A& 3 89 1l JR 7R, 35 1 A1
S R4S 1 (body mass index, BMI) [ BMI = & Jit

B/ 5% ], S E 4R i PTH, ¥ 25-(OH)
D % g i1 4% (fasting blood glucose, FBG) | 4 b if 27
% A (glycosylated hemoglobin, HbAlc) | i & B (uric
acid, UA) (M7 44 3 F (Na*) (45 8 F (Ga™) , B #l
# (inorganic phosphorus, P) 7K & A2 [ B (total
cholesterol, TC) K % & flf & & (low density lipopro-
tein, LDL) | H 4 = B8 (triglycide, TG) .5 % JE 5 & &
(high density lipoprotein, HDL) | 7= & % 47 7K R # W
7 20 E 4T 1t 2%k (ejection fraction of left ventricle,
EF).
1.4 FirEHE

K A SPSS 22.0 R H#HATH It 2. HE MK
PLowes 7R, 4L 1A BB AL ¢ A B 5 3 4k 50 R4 T8
LB K x* K365 K A Peasron 4 % 447 ¥ AT 5] 3
LA XN, K T Logistic B V3041 & f& %
HESBERAEEBRLERAEZEXRHRE,
DL P<0.05 # R HRITFEXL,

2 # B

2.1 WA—MBEREE

P A M 5] 4F 9% . BMI,25-( OH ) D /K- f77E
Z5F(P<0.05), WALE ML PTH, Glu, HbAlc,
UA . IfiL3% Na* .Ga™ P TC TG .HDL LDL /&.0 % &F
KA NAE EF {H R 22 F R Wit 3 X (P>
0.05,%1) .

x1. WE—BIGRTREEER
Table 1. Comparison of general clinical data

TmEA  AIFE RS t

o (n=39) (n=89) oo T
FW(E) 57.69+10.053 62.99+9.769  8.835 0.004
BAE(BI(%)]  22(56.41% ) 31(34.83%) 5.205 0.023
BMI(kg/m?) 23.55+3.22  25.33%3.36  7.799 0.005
25-(OH)D(pg/L)  17.3229.68  11.40%6.71  15.919 <0.001
PTH(ng/L) 36.37+15.50  42.40%22.60 2.302 0.132
HbAlc(% ) 7.88+2.22 8.68+2.14  3.705 0.056
UA (mmol/L) 331.04+99.14 314.42%88.33 0.890 0.347
Na*(mmol/L) 140.68+2.73  140.46+3.26  0.135 0.714
Ca®*(mmol/L) 2.3320.13 2.34%0.12  0.403 0.527
P(mmol/L) 1.16+0.15 1.2220.21  2.497 0.117
TC(mmol/L) 4.49+1.18 4.53x1.32  0.022 0.881
TG( mmol/L) 1.93+0.97 2.31+2.12  1.131 0.290
HDL( mmol/L) 1.20+0. 45 1.31£1.05  0.388 0.534
LDL( mmol/L) 2.59+0. 81 2.44%0.73  0.975 0.325
i%%ﬁj’f{{*%ﬁ 46.49+2.93  46.065.32  0.225 0.636
EF(%) 66.80+3.48  66.71+4.39  0.012 0.913
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128 51 T2DM & 1,4 5 1 (3.91% )25-( OH)
D 782,17 $1(13.28% ) A2, 106 171 (82. 81% ) it =,
A IFE 4L B3 I 25-(OH) D IR F G A I 41
(P<0.001) ; A FF R MLELH 5 IR R ZH PTH 255300
Giit#EE L (P=0.132,% 1),

25-(OH)D Al PTH 7E f& il Fe A [A) i R 70 9 2
(B 22 R TG 22 57 (P>0.05, K2)

%2 BENEAEIKKSREE 25-(OH)D & PTH 7k FHy
LB
Table 2. Comparison of 25-(OH) D and PTH levels in pa-

tients with different levels of hypertension

Vol n  25-(OH)D(pg/L)  PTH(ng/L)
mILE1 % 28 12.19+7.38 36.47+18.83
EIME249 20 12.48+7.64 41.07+19.45
EILE3 % 41 10.33+5.69 47.1122.57
FA{E 0.969 1.936
P 0.383 0.151

2.3  Peasron lHXMESHT

2 Peasron FHICHE M % BL,25-(OH) D 5 PTH
BRI (r=-0.289,P=0.001); Y4k (r=
-0.308,P<0.001) &K% (r=-0.200,P=0.024)
JKHEZE (r=-0.259, P =0.003) F¥ 3k JE (r =
~0.274,P=0.002) ¥ 5 25-(OH) D /K2 A X,
M5 PTH /K FIIARFFAEF LK R (P>0.05)
2.4 3T Logistic B34 47

TJC Logistic [BIJA3 7 T2DM 4 I 55 1l %
a2, LA 25-(OH) D PTH 4E# PE %] . BMI,
HbAlc HDL, LDL,TC . TG 7= L% &F sk AR W N 42
EF > A28 (FARIRE L3 3) , R BLIMYE 25-(OH)
D Sk T2DM £8 358 8 i i R i R R &, 25-(0OH) D
it = S T2DM f8 5 HE AR R IR Y S 5 R (OR =
0.935,95% CI 0. 883 ~0.991,P=0.023) ,1fij PTH F}
mEZIR(EL),

3 4t i

PR R g L s T B9 L R AL 1 A
PEPERS, B AT AR R 2 W AR R AL, B R R AR
This & R, ELBE R G 01 e I H s Bk UL, AR IR
BEAI LG O 191 A B 92 4 B0, 2 T AR e i) 40 ~ 85 %9
T2DM £ A R I P ) K06 36 1 18 69. 53% , 5

=3 TEMWE

Table 3. Variable assignment

H# 4 TRt AEL Ve B
AItEME y =1,%5=0
25-(OH)D X, PRI (/L)
PTH X, SEPREUHE (ng/L)
AR X, FBREE (%)
P X, B=1,%&=0
BMI X, SEBRIE (kg/m?)
HbAlc X SCPRELE (% )
HDL X, SEBRIUAE (mmol/ L)
LDL X, SEBRELE ( mmol/L)
TC X, SEBREUE ( mmol /L)
TG Xio SEFRIUE ( mmol/L)
LELEFKAMANGE X, SEBRBUA (mm)
EF X SEBREUE (% )

F4. 2 BBERFEEHELZSMENZIT Logistic B354
(n=128)

Table 4. Multivariate Logistic regression analysis of type 2
diabetes with hypertension(n=128)

H725E B SE Waldfi OR{HE  95%CI P
Y 0.071 0.025 8.432 1.074 1.023 ~1.127 0.004
BMI  0.237 0.078 9.177 1.268 1.087 ~1.478 0.002
VitD  -0.067 0.029 5.186 0.935 0.883 ~0.991 0.023
HbAlc 0.228 0.113 4.102 1.256 1.007 ~1.567 0.043

Tamow 25" BF 55 45 FARML . P 2010 4F 5 1ML B
TRTE T X SE I 2017 A v I BRLAR m R A DR
I 5 1 H 5 A e e 42 ) E A% 2 R 130/80 mmHg, fi%
T8 140/90 mmHg /K-FHRifE ;2017 A P 2545
B HE TN 140790 mmHg, P8 1T 42 3245 il v] ik — 2
41T 130/80 mmHg LA, A2 LA 7 H 1fin 7 4% il 78
WEPRIGIZYT T BB AT R B, R R R
AEIE PRJTFE B B AL I 2T R A Y S R PR R R
R I P RS S22 A OG T LTS 4k 2E 2 D K5
Z R,

R T B i Jow g A i 1, AR 5T 128 44 T2DM
B VItD B2 Rk 82. 81% AT HE K Al fES
WE PRI IR TT T B T A i K B, A R R i
R AT AT B LU AT A R 5 sl R AR A
AbF At b DX, LR R R R IR IR, B 4
AR D B R £ ST P £ DS A | [ AT
YERAEAZR D IR AE S & 48 E 2 D 1
TR 32 B2, R, AR TR 4 &
B AE ARE, 0T VD B 5] R A, 5
HEAIARITHE T RGN, HE/R™. O
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SR AN BB A0 G oy, s AR JE 98 19 JEL R A1t AN B
OO R B R, e TR 5 52 5 A R o b, A
VitD T %,

VitD HA FH B ASHEE TT DIRE , 3 AR I &
B, VitD 5 @I et 09 | U 77 3 0 A0 I
AR ORI RS e R D SRR R R
PR I AU, 22 B A O, X S E N AME 2 6 F Vith 5
Er R ARG —2, BRI 4EA 2 D 3 20 o 1)
il 22 -1 4 S5k K- I (RAS) &R 480k & 4% 1
RS A2 D Al R R R IR T, RAS 40 i
IR REAR , PRORE PR (5 0 A R e R D ez, ol
il RAS Y P 080 71 000 T 80 5 IR 27 A B ok 4
R D ZRIER G BN R A i
FERACPESE TR D S5EIMUERC R ; RNA
WFFEUESEZEA: R D A] 38 2o 38 0 B 7 40 A P9 45 2 1
IRV, B Bl B3 2 S AL e R 3 A T 4
AHIFFE IR A B DR 5 2 A I XU 5 A T
B IE ARG, e A= 22 R T i A ) R AT 3
BORFZW IR 3086 245 LB AE 2R D T 4EFRE S
B ALY /3 M T RE , (i 22 B 5 28 40 , AV AR o 8
WAL ML 86 R B, B i 422 2 D K Rl B
FEBEE ML A TS, AWFIE T Logistic M9 45
JEHE R AL ML 2T 25 (1 R 8 DR R R 0L Y S
Bor R 2R ek AR D R ] figaE i B Ak I 2T 2 1
S ZK 52 M I, AR UOBIF 5 IBE K P R E A
SRR SRR ] R A 40 W R s R A B Je B4
21 5 2R A 25 s ) IR YR T T IR A ik H
SRS IR AR, 1T A8 X B0 1 R ) AR AL I 21
TN RNEA N A I KO | 32 AR5 IS R
HYRRIT RN, HH AT AR R BgEAER D
580 M 22 (R4 AE B 56 R AT, 5 EAF AR A 4D
FederE R D IRYT 3 AR MUETE s b
D DR T R 2 DR Al 24 e ] e e, s RN A X 2 A
£ D RN AR, BFRAEA B B 44 R D K
AR EA K, FIRAB TS0k B — R ER,
ELBIEEXT 5D nT P KA A 5 K e £ AN TR 1 B2
Bt B 12 B A7 E— 2 R 5T, LAY /D e 8 e i 425 1140 7T i
PE, BHRT4EER D S510E R R M ARERE,H
ZRWFFT 25 B 5 R I 78 45 SR — 2, B M 1l 7
Yt 2 D K e I KU S R O

ZE L BEIR IR BRI E AR R D K AR X
K, MBAR A 4EA: 2 D /K- RTRERG N 2 U4 bR iR
R R IR A XU B e i e A R D KT gD
/b 2 TR R R IR B % XU, , SO A I
FHRAEA R D KU A 2 OS5 B, Al 3 24 b 78
#4-E D IRIT.
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