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Correlation among blood pressure level, calcineurin and tumor
necrosis factor a in T lymphocyte in Xinjiang Kazakh

patients with essential hypertension
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Abstract Objective: To investigate the correlation among expression of calcineurin (CaN) and tumor necrosis
factor @ (TNF-a) in peripheral blood T lymphocytes and blood pressure in Xinjiang Kazakh patients with essential
hypertension. Method: A total of 120 Kazakh patients with essential hypertension without anti-hypertensive drugs
treatment from the First Affiliated Hospital of Xinjiang Medical University, Urumqi Friendship Hospital and Da-
bancheng Community Health Service Center from January 2018 to June 2019 were selected. According to the hy-
pertension grading standard in the latest Hypertension Prevention and Treatment Guidelines, these patients were
divided into hypertension group 1,hypertension group 2,and hypertension group 3. In addition, healthy subjects
were selected as the control group. There were 20 males and 20 females in each group. Peripheral blood was collect-
ed and T lymphocytes were isolated using immunomagnetic cell sorting (MACS). The mRNA and protein expres-
sion of CaN and TNF-a in peripheral blood T lymphocytes were detected by real-time PCR and Western blot re-
spectively. Result; Compared with control group,the mRNA and protein expressions of CaN and mRNA expression
of TNF-a in hypertension group 2 and hypertension group 3 were significantly higher (all P<{0. 05),and there was
no significant difference between hypertension group 1 and control group. Spearman rank correlation analysis and
ordered multi-class Logistic regression analysis showed that the expression of CaN and TNF-a were positively cor-

related with blood pressure level, and the blood pressure level of hypertensive patients increased with the
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increase expression of CaN and TNF-a. Conclusion: The blood pressure level of Kazakh patients with essential hy-

pertension increase with the increase expression of CaN and TNF-a. CaN and TNF-a may be involved in the devel-

opment of hypertension.

Key words hypertension; Kazakh; T lymphocytes;calcineurin; tumor necrosis factor «

VT AF R OC T 18 1 R RE AR Sy IR M R ML Ces-
sential hypertension, EH) iy — Fh 3 2 % J5 #L Hl 19
7 Mok bl 220 L EHLH AT g2 T kB 40 i
A 2 A0 R ik 9 SR BE R F- (tumor necro-
sis factor-a» TNF-a) . 1 41 )i /i -6 (interleukin-6,
T1-6) 25 B ik, 38 2ok % 23 4 FH T 048 oA 3 4 i ek A%
MAEZH, i SRR, 25 & i &0 &N T
R BEgY 2 04 E A 28 B B2 B8 (calcineurin,
CaN)-7i4k T 41 jE#% K T (nuclear factor of activa-
ted T cells, NFAT) {5 53 #% /2 T bk B 40 B 3006 A
T RNE S — SR B E S E . CaN fE %
ERER IR A NN T A S N R R (NP S
HOMBE R SR B 2 RN DAY D B R,
EH 19 895 585 T [5] O Al AHE . AU 58 128 X
T S8 IR % B A () S5 2 i i s BB SR S 9
€ B PCR A4 M T k40 e b CaN A TNE-
a mRNA ik, % H Western blot £ CaN &
Ik, BT B BRI BR 0 EH B E & M K SF F1
CaN.TNF-a By,

1 W&E5FE
1.1 X%

K BEHLECFE F R I 160 A EF L A4S & i
JEAF AT L4 20 DEUF I IR 5 45 20
M BF RS2 S, BEPLIEER 2018-01 —
2019-06 7 7 45k B= FF K 2% 45 — Ff I8 B= B 35 YUk
DX fil 3l 5 B K 5 TT ACTH B B 12 B K & [
2RI Y 120 BN BRSO EH B E . BE AN
PR H O 3 WZe b RS bk i e 4R 2018
I Fe 57 36 48 FE e I 5 9 2 R SORE B E
N3 MR 1 G IR (141, 82487, 92/
90.1545.21) mmHg(1 mmHg=0. 133 kPa) ; /&
M 2 G4, F ¥ 0 (156. 47 4 10. 65/93. 90 +
7.79) mmHg; BT 3 244, F 1% (184, 10+
10.17/101. 15+ 11. 69) mmHg, 4% &4 20

.y 3 B[R] Bsf ) M 5% o i B 1K A AR A X IR
M, B 20 B, HEBRARAE 3 2 8 N B 0E 7 iR
R S 245 40 1% v I BB 3 5 60 = I PR A 25 12 W
St PR N B DIRE N 4 L S PR R R LAk
KRR B RS 2 38 B D vl L 20 M g
PN . ANHIF ST AR 2 0 B e R R R R — M E =
BEfeHEZE 01 b e . A B 58 6 G2 34 28 1T N TR
2.
1.2 FEZAF A A

K B 40 4 B e, RPMIT 1640, JIf 248 1ifL 7 .
HNAUMA F 2, Y B R 0 T 53 3k 4% FE
K LFITC $it CD3 Hii &, Trizol, 20 % 6 & & PCR
RH &, —Pi. —Hi. cDNA Jz 5% 5t 7 & M ECL
K6 AR F & . PCR 2¢ 6@ & AR Quanlity #E
W AR ST BT R 5
1.3 ik
1.3.1 AR T #E A RE  WEZIH
B R KA 10 ml, A B 5 A S A NI T 4l 4
[ e e S (35 - WIN =) R £ 4 N il 11 %
. RH MACS B T k4, N0 R
W5 . =>95% 4Ry T Wk EL 4 M. oK T ik B 40 i
SEX A Ay, — 4y JHF PCR B9 mRNA I &, —
1 FH T Western blot B8 M E .
1.3.2 CaN Al TNF-« mRNA K #2H8 TR-
Tzol 146 B 542 0 T 7k L 400 i 50 RNAL RNA W% B
A260/A280 7£ 1. 8~2. 0, ¥ RNA #i#:5% K cD-
NA, %4:42°C 1 h,70°C 5 min, ¥ 3KEA cDNA
WE T —80°C R £, TE GenBank ' #k Bt A 2%
TNF-a,CaN Hl B-actin mRNA JF51, W3 1, fifi f
SRS ' PCR AL HEAT 8 88 . [ B 2% 4. 95°C
2 min,95°C 5 s,60°C 10 s,35~40 &IF¥#H,72°C
5 minZe b B, PSS SRR 2 20T AT .
1.3.3 Western blot £2l] CaN 4% 15 RIPA
S8 Mgt V0 BCT 90K B 4 B R L B B A R

x1 51MF3
Table 1 Primer sequences
SED 44 B J¥ 51 (5-3) BGREE/C PP/ bp
CaN F.CGACCCCAGTCATAAACTATGA

R:CCATTTCCTCTTCTTCCTCCTA 55 153
TNF-a F.GTGCTCCTCACCCACACCATA

R:AAGACCCCTCCCAGATAGATA 57 152
B-actin F: TGGCACCCAGCACAATGAA

R:CTAAGTCATAGTCCGCCTAGAAGCA 55 186
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B B IR B B L B RE AR T 30 pg IMA S pl
W IR AR 95°C KM 10 min, vk E¥RH, B4l L
FEIRFR 20 pl, R SDS-PAGE H ik , HL 9k Jim 2R JH
Mkl i 2 R A R £ (PVDF) i 1,5 % IR 2F
WEA 2 he WS ARyt A —4$1 (CaN 1 :
5000,B-actin 1 : 25000, 4°CHERIFH 18 h. Yl )5
IOA L BB —PT (1 5000) , %8 36, &G, FE PRI
H 2 h o MAE BB RA ECL B AR5 17586,
Quality EIMREA 53 B & H 450 K FEAE .
1.4 Sitab s

K H SPSS21. 0 B itk 47 G it 27 Ab 3, 1 1 %¢
B o+ s £, AP AR T LSD-T K56,
IR R R R R KK, 2410 iR A
PR E M, M e R A Spearman A 56 1 43
Br s X 2R A 7 24328 Logistic [81IH 4047, P
<0.05 AERAGIERE L,
2 #R
2.1 — s g

A 20 N AR L0 IR AR R RO R BMIL
A0 AL 25 LS L JULEF (Cr) L BIH [ B (TC) , = Bt H

M CTG) K% IR & A AR BE (LDL-C) K %% B
JEZE AR B (HDL-C) %5 e 3 22 R R gt =
S, W 2,
2.2 TiHKBE4MF CaN #l TNF-« mRNA % ik
7K

XTI A, E L E 2 2% 40O & L 3 4
T #WEL40H CaN Fl TNF-o mRNA 3 ik 7K - 4 14
. ZSAHGIF2EE L3 P<<0.05) & ILE 1 %
HEXMAREBEZES LHRITFEL. WE 1,
2.3 TikE 40 CaN & (1 ik kK T

ST HRAA L, 5 iLE 2 2% 40 & i 3 4
T WRE A CaN 8 H £ B K FH I, 2 746 %
TR (3 P<<0.05) s @Ik 1 4l 5 % R4 L
BESTHEITFEL, WE 2,
2.4 CaN #l TNF-a ik K F 5 il £ K F 19 A4
P

Spearman A &4 #H7 78 . CaN mRNA . CaN &
F Al TNF-o mRNA 235 /K34 5 1l 7K F & B A
X Wk 3.

x2 HMRIIKZ—MEBER

Table 2 General data of participants

xhs

21 5] XEERALC40 B W 1 4l 40 B SR 2 G4 (40 B i 3 4l (40 B
i/ 49.7049. 23 49.37+8.69 53.174+7.93 52.8349.67
F s A/ 20 : 20 20 : 20 20 : 20 20+ 20
W0 R/ %6 27.5 25.0 25.0 30. 0
I/ % 27.5 32.5 27.5 25.0
BMI 27.1745.67 27.05-+2. 80 27.93+4.97 28. 034, 44
FT4H L/ (X 10° /1) 5.8541.58 5.884+1. 30 5.86+1.62 6.254+1.51
23 i B/ (mmol » L1 4.53%+0. 85 4.87+1.14 4.93+1.22 4.83+1.24
Cr/(pmol « L™1) 81.61+13.15 82.10+15. 21 82.23+23.42 84.68+17.63
TC/(mmol « L") 4.5940.96 4.7540.81 4.644+0.92 4.91+1.13
TG/(mmol * L") 1.814+1.92 1.764+1.07 1.76+0. 83 1.86+0.76
LDL-C/(mmol « L™ ") 2.514+0.78 2.2740.85 2.5440.76 2.2540. 84
HDL-C/(mmol « L") 1.20+0. 45 1.1840. 36 1.1140. 33 1.1440. 35
A 4 e P=05.05
A D —
=004 ' ' =Pl =s—
= F=0.05= 1= — Pang =
A — Pal.06— -
C 3 =
et #i 4
= <
G 2 =
= i
T E
5 I |
g 1t s
0] = fa] i - L
FEEHH p=gilEd [oyile e 1M FE FHEREH i+ i+ = mE
180 28 JEMH 1288iH 2 4H 3
1 £&%8 CaN 1 TNF-a mRNA &i%

Figure 1

Expression of CaN and TNF-o. mRNA
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Figure 2 Expression of CaN protein

F 3 CaN #1 TNF-o FKiEKE 50 EKFERHEXES
Table 3  Correlation between CaN and TNF-a expres-

sions and blood pressure levels

S| CaN mRNA CaN # 4 TNF-a mRNA
r 0. 788 0. 580 0.794
P <C0. 001 <C0. 001 <C0. 001

2.5 CaN fil TNF-a 335 KX 5 i 19 52 i

DU R 7K S b PR AR fy DLAE % 1 o) L 2 75
SIS  BMIL A 25 18 g .Cr . TC. TG
LDL-C.HDL-C.CaN % [1.CaN mRNA il TNF-a
mRNA 5 {48 & i 1 ﬁf?%ﬁ% Logistic @Eﬁ’
B, AR WRAE DL 3R 4, o r 25 R L& 5. S5 AR R,
W B v I 1R IR AR IR K B % CaN Fll TNF-«
FEIR T E TR AE I CaN A TNF-o J2 5% Wi 5 1ML
JER UL VA S g

BARVIZ W AT R 40 1 45 2R (" =11. 438, P
=0. 99) Ui B bb 1) pE S5 i A7 7R BLA 10 B A 0
NG B U (Pearson fr36 P=0. 795) , A< A& 7l
e F B H R A B R (y° =229. 636, P<<0.001),

R4 BHFESHE Logistic BT T E MW IE

Table 4 Variable assignment

S I AE
MHAKE R =0;®iMmE 1 K =1;IiM/%E 2
H=2;@mIME 3H%=3
4 51 Bre=1;%&PE=2
W 4 B=11=2
el E=11=2

x5 NMEZMEZMER S 5% Logistic EVA S

Table 5 Influencing factors of blood pressure analyzed by Logistic regression model

95%CI

5 BE SE Wald P{H — i
A —0.007 0.023 0.087 0.768 —0. 052 0.038
PR =1 0.233 0.471 0.244 0.621 —0.691 1.156
EER =1 —0. 580 0.548 1.124 0. 289 —1. 654 0.493
BRI =1 0.003 0. 464 0. 000 0.994 —0. 906 0.912
BMI —0.003 0. 046 0. 004 0. 950 —0.093 0. 088
SE:)) 0.153 0.127 1.434 0.231 —0.097 0. 402
Z3 I8 1 b 0.218 0.182 1. 440 0. 230 —0.138 0.575
Cr —0. 006 0.011 0.241 0.623 —0.028 0.017
TC 0. 120 0. 209 0.332 0.565 —0. 289 0.530
TG 0.232 0.237 0. 954 0. 329 —0. 233 0. 697
LDL-C —0.199 0.221 0. 810 0.368 —0. 633 0. 235
HDL-C —0. 429 0.519 0. 681 0. 409 —1. 446 0. 589
CaN 13.507 3.036 19.789 <0.001 7.556 19. 458
CaN mRNA 2. 225 0. 458 23. 609 <<0.001 1. 327 3.122
TNF-« mRNA 2.051 0.351 34,165 <<0. 001 1. 364 2.739

3 itig
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Iﬂl)ﬂ\lﬁ@*/l\{)%*TMﬁE"J[z Yo AR ENLT e
YRS M RE T T EEN MO, T
Jh O 200 B FEE b S 8 % B 3 T 0 A 0 TR P A 2% 3
N i - O I R (- A =R O

CaN', CaN J& — filt 45 45 Jk e iR Wl . X b 22 R R/
IR R S P B R TE AN IR S e Sl s b R
A gy R R Y R DR Gk B L BE S TG NFAT
NP RETY, B &, CaN A LLaE it 5
NFAT (45 & /35 X 38 4245 4 2 NFAT £
w2 1k . %W@Maﬁ@ NFAT 5 4i ffg #% o §E 3% 5 1Y
G ouh g AR AT R N R AL T IS 116
TNF-o % 2 PR 720 W AR i1, KRR pF T %
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