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[ ABSTRACT] Aim To study the relationship between plasma folic acid level and essential hypertension (EH) in
Kazak of Shawan County, Xinjiang. Methods 641 Kazaks and 702 Han nationalities in Shawan County of Xinjiang
were selected as research subjects, of which 654 were in EH group and 689 were in control group with normal blood pres-
sure.  General data of sex, age, body mass index, waist-hip ratio and biochemical indexes were collected.  Blood sam-
ples were collected and plasma folic acid levels were measured by ACCESS automatic particle chemiluminescence immuno-
assay system. Results (1) The plasma folic acid level of Kazak was lower than that of Han nationality ( P<0.01);
The plasma folic acid level in EH group was lower than that in control group (P<0.01); The plasma folic acid level in
males was lower than that in females (P<0.01). (2) After sex stratification, the plasma folic acid level in male Kazak
EH group was significantly lower than that in control group (P<0.05), and the plasma folic acid level in female Han na-
tionality EH group was significantly lower than that in control group (P<0.01). In Kazak population, plasma folic acid
level in males was significantly lower than that in females (P<0.05). The plasma folic acid level of Kazak was signifi-

cantly lower than that of Han nationality in both male and female (P<0.01). (3)The plasma folic acid level of EH group
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and control group was significantly lower in Kazak than that in Han nationality ( P<0.01).

In EH group and control

group, the plasma folic acid level of Kazak was significantly lower than that of Han nationality, both male and female ( P<

0.05).

tionality, and that of EH patients is lower than that of normal people.

low folic acid level and high prevalence of EH in Kazak.

1980 4F Furchgjott £ ¥t — % 1k & ( nitric oxide,
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JULA ST R i/ NS ) R 4 5 I, T EL I R | &
I & MR Il ( essential hypertension, EH) H 2 A9
NO i3 7K B R FEAR , 3278 NO 2 1819 1f & 110 51 %2
T AR, TCIR S m K T 1S 56 | 34 52 56 58
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Conclusions The plasma folic acid level of Kazak in Shawan County of Xinjiang is lower than that of Han na-

There is a significant correlation between plasma

iy DX VDTS B Ry A A, 2 B R LA, KER 4
R I X, A FR i SR FEVS Sl AN, Y
Hi P B s AR 2 5 40 U I D A7 K
S L ORI ST REAA A AR A ast A (R R 1 [ B
S I 7 PR R A — B, W I R K
O R 5 e IR &R AR O T2 XA B SR
N> W Gy = B AR R AR L, B, FRATT
M T 1343 NI PR 5 i, FLrh G B 5 i 641
N FIHB X PUREXT B 702 N, Sl 654 A, 1E % Ifil
FEXTREE 689 N 255 o, i b DXy 5% o 1R A
{14 i3 e PR 7K ST B S ARG TR R, L I 3 i Ak
5 1 He K 2 A OG

1 #BREIAFE

1.1 HARMK

PHCHT B R WL b B 0 K 8 B R A
MK T EA /R LAEA AR T A5
B % U RTAT E qr M A SR R T TR A B, R
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)é%&‘(3 000 r/min,10 min)éj\—%ﬁ]lé‘fé,—ZO Cks
RAEETKER,-80 CHE, BATAFE I
J& B AR Ay A, L E % % E Beckman Coulter 2 7
#n3% B PASTURE #F % Bt & 18 & 1t & 7 fy ACCESS
2HHWBTFHFLAREN RA, U SR
BEARIBIR PR, LB OR F (AR <T pm) K
&, & H & 1 % AMPPD ( dioxetane-phosphate ) ,
R AR N 74k, AN REUE X 107 mol/L,
HHBEHEELAALBRERSS (K ERERE,20 s
W R, MO RHENER), LEEEO0.5~20
pe/L, EH5EE>3.0 pe/L,

()R 24 %, ¥ 20 ] PH B KT A2 H 20
e/ L L 3 3% A 95 4 B fn B B R A F R R AT AR
EWEWNN EHEEE N2 /L, L AT L
R B FRARE W E W 11 B ARAM =,

(3) P B R | A AL 5 . A14208, 4 5 T K %
Beckman Coulter /A ]
1.4 SFitESH

Kl SPSS 17.0 Guit # ¢, #F 5 3 & 8y — AL 4
ERABENFER ¢ 0o, TR AT xxs k-, H
THRKTF N mAL A, EFEAEA(n=1343), %
B EEREMRR S, S EREN N RS
AL, EWAES RSB UK B AT AR &N,
WA EH A 53t BAES £ R, FRAEA
S WA B A K M HE R Spearman AH K A B
PLP<0.05 H = RARITFEL,

2 & R

2.1 WARIIH—RIFMELLER
ARG T 1 343 A, Horp i 702 A, 44
AR (50.26+13.44) % G EE % 641 A, A FE 1R

index, BML) & tb V- #5046 1R F- 2447 5K L ik
& . TC.TG .LDL.FBG . #A8 A Al/B 2R A 41T
FE N (P<0.05;% 1),

®1. FRMR—MREFE

Table 1. General characteristics of research objects

(%) 50.26+13.44  44.39+12.83 0.000
BMI(kg/m?) 25.25%3.81  25.88%4.79  0.007
TR L 0. 88+0. 06 1.06+0.35  0.000
iﬁgjﬁ}? 130.0322.51 135.25+27.20 0.000
Iﬁiiki 85.65+11.67  88.70+16.29 0.000
Jik & ( mmHg) 44.38+16.63  46.55£16.20 0.016
TC( mmol/L) 4.59+1.04 4.94£1.29  0.000
TG ( mmol/L) 1.46+1.42 1.14£1.20  0.000
HDL( mmol/L) 1.410.35 1.44£0.41  0.070
LDL( mmol/L) 2.99+0.91 3.15+1.13  0.005
FBG ( mmol/L) 5.97+1.85 5.56+1.24  0.000
HIEHE I Al (g/L)  1.45+0.27 1.44+0.35  0.281
HIEE B(g/L)  1.02+2.36 0.98+3.26  0.790
AR A1/B 1.63+0.50 1.760.64  0.000

2.2 I3ErEEKFELLE

I 5% S JR I 3R P i 1 4 KPR T DU , R R e
I R 7K SF- 9 o3 A A 35 M 25 5% (P<0. 01) s EH
2 I3 TR AR PR T L T A 6 BEZEL T 4 1 2
MR K ) oA A 35 1 25 57 (P<0..01) s PRI 3%
IR KPR o, R 31 22 0 a2 R 7K S 19 4
A BEE2ZER(P<0.01) , MEETEHE EH 41815
P 1 2% R S 4 7K SF K P25 P50 P95 43 By

(44.39+12.83) %, W RJGEARTTHEEL (body mass T DU XL St (£ 2)
F 2. MBMHERKFEREE
Table 2. Comparison of plasma folic acid levels
. MR E i 8 (pe/L)
I3 n MR (ng/L) SRR Z P
P25 P50 P95
8 702 5.98+3.91 3.58 4.98 14.06 818.42
) —14.479 0. 000
I o 641 3.72£2.29 2.37 3.18 8.08 511.64
EH 4 654 4.59+3.07 2.58 3.81 10.63 636.55
-3.264 0.001
popiiskiE] 689 5.20£3.72 2.95 4.28 11.81 705. 65
Bk 523 4.36+3.16 2.50 3.55 9.82 590.70
-6.136 0. 000
gl 820 5.25+3.55 3.01 4.36 11.59 723. 86
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2.3 M4 B b R ik 3R HER 7k F
FEHER o 25, S % SO EH A 1M 3K i R
TR BAR T X BRZH (P<0.05) , 2 PEBU% EH 26 1fi.
SR K- IH AR T R ZH ( P<0. 01) s BB g i
HErf, 59 M i e i KT B A F 2o (P<0.05) .
T BN EH 4 6 R 2 2 4[] 1fi 3% M- R 7K SF- TG

x3. A EEWREMEMHEEKFERIEER(ng/L)

BFEVEZES BRSO EH 20 X IRZH 2 2R A 1
KWKV IO E 225 TE BRI p% 5
R i 5 PR 7K W AR T-DURK (P<0. 01)  FELC PN
R I B o i L TR K - T AR T DU (P <
0.01)(%3),

Table 3. Comparison of plasma folic acid levels between two nationalities after sex stratification (pg/L)

B (n=702)

MBIk (n=641)

3] Z Z P
EH 4 (n=328)  XMR4(n=374) EH 4 (n=326)  XME4(n=315)

B 5.3243.74(142)  4.66+3.33(139) -1.777 0.076 3.26+1.79(127) 4.00%3.00(115) ~-1.968 0.049
/g én 5.88+3.27(186) 7.23%4.42(235) -3.208 0.001 3.69+2.30(199) 3.88x2.08(200) ~-1.316 0.188
B 5.00+3.55(281) 3.61+2.45(242) -6.555 0.000
/g ds 6.64+4.00(421) 3.79+2.19(399) -13.787 0.000
Z -1.678 -2.445

P 0.093 0.014

EREARE &Gtk

2.4 EH AS53RRAT R KM EMHERKF b8
EH 411 3 i 12 7K 7 WG B 5 % B AIK T U5
(3.52+2.12 pg/L [t5.64+3.48 ug/L,P<0.01) %}

5. MM EESHEXIEHRAIER O
Table 5. Correlation analysis between plasma folic acid and

related indexes

FE 2L 13 P R K S I 5% It B R AR T (3,92 A r P

+2.44 ng/L I 6.28+4.23 pg/L,P<0.01), [Fmrf, V&L =0.095 0.000

16 EH ZURIRE AL, T BVEE Ao b W g s PI9RFIIE ~0.093 0.001

SRR PR I LA UG (P<0.05; % 4) FHIZIIE 0. 100 0.000

ik -0. 067 0.014

F 4. EH A5t RAR R kM2 M B F LR (pe/L) NO 0.088 0.003

Table 4. Comparison of plasma folic acid levels of two na- Mz kA -0.100 0.000

tionalities between EH group and control group ( pg/L) el ~0.215 0. 000

il DU ey ] A P

EH 41 5.64+3.48  3.52%2.12  -10.494 0.000 . .

POy el 6.28+4.23  3.92+2.44  -9.899 0.000 30w i

EH 41 MR — BRI R B REAE R FEAR AR —
I 5.3243.74  3.26+1.79 -6.630 0.000 PR T, 25 T2 MR 8 s, FHRH
Qs 5.8843.27  3.69+2.30 -8.470 0.000 MG S s A — , Xt Ui TR IR MER £

X HE 2 AR FRAEALE T H B B Az 0 n] 1) M BT 72 43 I
Bk 4.66+3.33  4.00£3.00 -2.582 0.010 PO RS VR R R R A A W R OE A
gegis 7.23+4.42  3.88+2.08 —10.802 0.000 TR R BARTE B/ H X 4

2.5 MEMEESHEXIEROEXDH

I TR 7K 7 5 5 S0 s & ik R P
8 ik KR 2 5 56 (P<0.05) , 513K NO ¥
JERTEAIE(P<0.01) , 5 WA AR IR 52 ARG (P
<0.01;%5),

FEAROME R 2 SCH B, I BRAE AR PN A9 35 PR IE 2
VU, TR N VR 2 B AR A P A D —
Rl B ) AR R 4 TR . AT AR, R N fek B
SRR B2 AL, O RS — SE AR PR 1
B LA e KA 5 I R ke 2 B DA G I
N LA R, R T BN RE B B e AR
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AR £ PR B A 1 ol A 7 ke T R T EL X AR P
MR I A & SR D RE IR AT B SR k%

A5 % B s v 5 ELDURE W 5% v iR R S R
Hh I % I L S TR 1 - 20 B AR LR, R
PR I R 5 B (4 A A Wk 2 P25 57 (P<0.05)
Ho il 3 R 4351 %k P25 P50 P95 R B B AT R
WA T DU, RGBT SR M X Ik, EH 41
I I i 7K SRS IR TE 3 A0 6 HR 4,2 4B i 2
MK - A L E 2 (P<0.05) . Fu &M BR5E
ket v IR P A, & B0 A o R il e P R
F%., Manizheh 21" 8Pk A %) 56 T i R X 4T IR
$U R IR AR FH AT 5t 3 B 7 2 3 IR R v v L,
ef A1 75 IR 595 &% %R, Papandreou %5 iff 5% %
B, LB RN T I I 2 X I 45 9 5 & 2 1 R LT
PR, FT LATA A A p o 1R 5 1 1 22 /0, 500048 P9 0
P BT OE 2R 5 I R e O A5 00 & 1 A X —
Mo fERT R, SR RS Z 1) 12K Hey &
R Z MM 2, De Lorgeril 557 % BT 5
Hey MR (650 mg/d) BEATIRYT, AT LA I
b Hey BIMRBE TR 41.7% . ENZfizgg e
WF7E s, R T 1S , Hey AOMR B FE XS HE 20
TR SRR AT BEACIE AR Hey MR,

FEATIRVD T EL UM | 5% v T R L 3RAT
AIRIFSE B0, 55 i 2 I e S AR 2 1, v )
Z E) I3 PR 5 R A A R 22 5 (P<0.05)
T4 0 R A I S W I 25 014 X IS4 8
VO 1 LT I R R, IR SR T e AR Ry T
3, ARG LB E 35 ~ 64 ¥ ABER Lont
R K A7 A 3 22 5, 5 M Il 2 R /K OF i 3 I T
e MR Z RS T L AR RS
Hb—3k, HAEH T oo 2 )5 s R B, BT
T EH ZH I 3% i R 734 5 ke T 0T BB TR B
IR B s ok v DU EH2H 1l 3 R - 2 A
WAL XA, 5a % v ik — 3, 76 5 MG 5% ik
NHE M3t R KT 4310 EH 20 5 %6 B4 a4
B EPEZE R (P<0.05) 5 £ MEDUE AR | i 2
/KT 4040 EH 2550 B4 A 1 35 1 22 5% (P<
0.05) . FH: AHFE, 0 B= 5O RE I I 3 1R 7
P I DU Lo B, o 5% 5 I B A I
IR Y S AR T OUE , 22 R ERA Gt L
(P<0.01) . DUBNFEH, 532 il 3 i 1- 45 75 2
TR T2t WA B s e A RE v, T3 M I R - 3
AT Aotk R R B 5 il 2K
i e B AP DU 5 IE Il R A R R A R T
T I 5 R 1 et B AT DURR, 25 F AR it

X (P<0.05) [AJRF, 78w i Hs B Ik 3 I e A
b SRR e R 55 | o M il SR R R B AT
DU, ZAA G #E X (P<0.05) o s —
JE M R Z 18] B384 BE DA AT —J2 P R IS A
TRE A ARG I ) PR3 22 5y =R DS PRI |
WA FE A PR 2 DU R AR R B X I R ) IR AL A
—EMFE , ELEIALE] L T B N R an
(B i 20/ T S

L5 LTI e gD 1 B X — I g AT A
LN PSR PR ) s i P 5 e B B9F 5, %o gk — 20
PRI PR B B4 3 52wl TR 38 A — 2 B A 38, T
PAHERRE 2 1 38 1 DR 3R DA B ARR T 48 22 S A R 2
PN, MBTSEAE R AT LA i % o R
ML PR Y T SRARG T 3t 9 DU e i A
AR PR AN S IR T IR 3 A, P BRI R 1Y
TR BMERT otk BT, 4 i R AR YT T
FErP b TEM R, 1T REAA I T 980 G B Y A, R
ST B TEIE 4 A9 R, T T, AT LB
MAEBIRH KA, AT SRR, 20 & TR
B KR Xl i s n] R L R A B 1 A

[ &% 30K ]

[1] Robinson K, Arheart K, Refsum H,et al. Low circulating
folate and vitamin B6 concentrations: risk factors for stroke,
peripheral vascular disease,and coronary artery disease[ J].
Euro Comac Group Circul, 1998, 97(5) . 437-443.

(2] 3 75, FFREDT, o8y, 5. R 44K B, X 24F
IINASE =T RE S RN AR e Al R RS o RN
—EAA M EK PR m [T, thEEEERE,
2008, 28(1): 39-41.

(3] MERE, & 5, T8, 55 hREySHRES s
SRF MG R AR A [T]. LAY, 2007, 36
(3): 305-307.

(4] A& TR/ R S i F50 17 S A vy AL 5 114 11 R
WHFE[T]. EAREEE, 2009, 30(15) ; 1678-1679.

[5] Forstermann U, Miinzel T. Endothelial nitric oxide synthase
in vascular disease: from marvel to menace [ J ].
Circulation, 2006, 113(13) . 1708-1714.

[6] Sugiyama T, Levy BD, Michel T. Tetrahydrobiopterin re-
cycling, a key determinant of endothelial nitric-oxide syn-
thase-dependent signaling pathways in cultured vascular en-
dothelial cells [ J]. J Biol Chem, 2009, 284 (19):
12691-12700.

[7] Alp NJ, Channon KM. Regulation of endothelial nitric oxide
synthase by tetrahydrobiopterin in vascular disease[J]. Ar-
terioscler Thromb Vasc Biol, 2004, 24(3) ; 413-420.

[8] Donnelly JG. Folic acid[J]. Crit Rev Clin Lab Sci, 2001,



CN 43-1262/R " [E s fikdifb 44 it 2019 4F55 27 55 9 # 801

38(3) . 183-223.

[9] 22 D4E, skE%e, H387. MHILAEKZR 5200 40
MR Z BARCERTTE (1] 4 R4, 2008, 23
(9): 1243-1244.

[10] £ 2L, skmBH, 55 3, 55 MR T30 4R m I AR
FHME N B DI RE RS [ 1], o [ g Bk A AR 2GR,
2006, 14(6) . 529-531.

[11] Fu J, Tang HQ, Qin XH, et al. Efficacy of enalapril
combined with folic acid in lowering blood pressure and
plasma homocysteine level[ J]. Zhonghua Yi Xue Za Zhi,
2009, 89(31) . 2179-2183.

[12] Manizheh SM, Mandana S, Hassan A, et al. Comparison
study on the effect of prenatal administration of high dose
and low dose folic acid[ J]. Saudi Med J, 2009, 30(1) :
88-97.

[13] sykte, bl ARl &5 [RIRLE R aR iR 4k
AR By, BIEYRE MUREE S IR AR R[], e
ARk, 2002, 37(4) : 208-209.

[14] Papandreou D, Malindretos P, Arvanitidou M, et al. Ho-
mocysteine lowering with folic acid supplements in chil-

dren: effects on blood pressure[ J]. Int J Food Sci Nutr,

2010, 61(1) . 11-17.

[15] De Lorgeril M, Salen P. The dietary prevention and treat-
ment of coronary heart disease in the new millennium[ J].
Compr Ther, 2010, 26(4) . 276-282.

[16] skartd, [, 58 B DR O NIAEZE B 3 1
BNTIIRERREm[ )], IRRNBHRER, 2004, 21(2) .
139-140.

(17] JE58R, 0% B, 5K 3L, 5. A 0 F ik pa
12 34 il 5L TR Co77T 2 25 M 55 1 AR 5= 6 A A DG 1k
(1], hE Sk, 2017, 25(2) : 153-158.

(18] SKELUE, FOFT, Z2Mgae, 45, N5, N10-7 HHE Y (i R
I 5 RE TR 22 25 Bl 3R ) B I R 5 5 o i 1 06
ZALJ] [ g Bk BE fk 2% 55, 2016, 24 (10):
1023-1026.

[19] M ¥, B #i, 2 5. B YR IR0 E i iy
FRUHELT]. KitBEZY, 2010, 38(7) : 626-627.

[20] 48 ¥, R4, 8 W], 45 RERD X 35 ~64 2N
R K- 5 AR PR 22 5 LU AR [ D). B AR,
2002, 24(4) . 352-355.

(M SCHAE )

(L35 786 1)

[6] Weir RA, Miller AM, Murphy GE, et al. Serum soluble
ST2. a potential novel mediator in left ventricular and
infarct remodeling after acute myocardial infarction[ J]. J
Am Coll Cardiol, 2010, 55(3) . 243-250.

(7] TR, R, E O, . (R ML R A
2017) B[ 1], PO ML, 2018, 23(1);
3-6.

(8] fal &, 32 8, A e, 5. G Al e Eom I K 2
K5 2k ST Bedfy i ALO WUREBE 8 35 30 93 1 PR /s
PIFSCHEMESE [J]. H BRI 43K, 2017, 32(1).
41-45.

[9] Demyanets S, Kaun C, Pentz R, et al. Components of the
interleukin-33/ST2 system are differentially expressed and
regulated in human cardiac cells and in cells of the cardiac
vasculature[ J]. J Mol Cell Cardiol, 2013, 60 ( 100) :
16-26.

[10] Shimpo M, Morrow DA, Weinberg EO, et al. Serum levels

of the interleukin-1 receptor family member ST2 predict mor-

tality and clinical outcome in acute myocardial infarction

[J]. Circulation, 2004, 109(18) : 2186-2190.

[11] Sabatine MS, Morrow DA, Higgins LJ, et al. Comple-
mentary roles for biomarkers of biomechanical strain ST2
and N-terminal prohormone B-type natriuretic peptide in
patients with ST-elevation myocardial infarction[ J]. Cir-
culation, 2008, 117(5) : 1936-1944.

[12] Wang YP, Wang JH, Wang XL, et al. Roles of ST2, IL-
33 and BNP in predicting major adverse cardiovascular e-
vents in acute myocardial infarction after percutaneous
coronary intervention [ J ]. J Cell Mol Med, 2017, 21
(11) . 2677-2684.

[13] Barbarash O, Gruzdeva O, Uchasova E, et al. Prognostic
value of soluble ST2 during hospitalization for ST-segment
elevation myocardial infarction[ J]. Ann Lab Med, 2016,
36(4): 313-319.

[14] Lin YH, Zhang RC, Hou LB, et al. Distribution and
clinical association of plasma soluble ST2 during the de-
velopment of type 2 diabetes [ J ]. Diabetes Res Clin
Pract, 2016, 118 140-145.

(LSOO )



