* 864 2016 5 57 10 Journal of Traditional Chinese Medicine 2016 Vol. 57 No. 10

DOI: 10. 13288/j. 112166 /r. 2016. 10. 014

MAP2K4. MAPKI

(1. 89-9  530023; 2. )
4 ( MAP2K4) . 1 ( MAPK1)
311 . 284 . 605 . Sequenom
PCR ( RT-PCR) MAP2K4. MAPKI1 mRNA o
Logistic
: MAPKI1 rs9340 (P =0.047)
MAPKI1 rs6928 . MAP2K4 rs3826392 N
(P>0.05) , rs6928 CC MAPKI mRNA
(P =0.006) . MAPKI 156928 (TG) .
( HDL) (P<0.05) 1s9340 TG (P <0.05)
MAP2K4 rs3826392 N
0.05) . MAPK1 rs9340 MAPK1
~ N ~ 1
1
° 1.1
A S N ) ) S S ) S << >> 4
”» 2 A A
( MAPK) T
MRI o
4 ( MAP2K4) 1 ( MAPK1) (
3
MAPK o ( ) ys .
1.2
MAP2K4. MAPKI1
7 40 ~80
: (81260594 81473670) ;
(2013GXNSFAA019145) ; °
( GZYQJ2014007) ; o

* : tangnong2012@ 163. com (0771) 5848507



2016 5 57 10

Journal of Traditional Chinese Medicine 2016 Vol.57 No. 10 * 865 -

1.3
1.4
2012 9 2014 6
595 311
188 123 (64.46 +
10. 90) ; 284 142
142 (66.99 +10.45) o
605
327 278 (65.56 = 12.45)
(P>0.05)
2
2.1 DNA
2ml  ED-
TA 4°C o
DNA ( TTANamp Blood
DNA Kit
Cat no. DP318-03) DNA. 1 ul DNA
TE 100 BioPhotometer Plus
( Eppendorf )
DNA ( 0D260/0D280 =~ 1.8 DNA
) o Sequenom Assay De-—
signer 3.1 software ( Sequenom San Diego CA
USA) MAP2K4 rs3826392
MAPK1 rs6928 . 159340 o
Sequenom
rs3826392 C/A
C A; 156928
G/C G
C; rs9340 T/C
T Co
2.2 mRNA

2ml  EDTA

( PB-
MC) . Invitrogen
Trizol ( Cat no. 15596-026) RNA
3 -80°C o
(
UVv1301) RNA  260nm 280 nm
mRNA 0D260/
0D280 RNA 1.7 <0D260/
0D280 < 2.0 RNA o Prime—
Script™ RT reagent Kit With gDNA Eraser ( TaKaRa)
mRNA cDNA
( TaKaRa Cat no. RR047A)
20 pul .
GAPDH MAP2K4 MAPK1
o RT-PCR ( BioRad CFX96)
MAP2K4  MAPKI1 mRNA
o Primer Premier5
GAP-
DH © 5"-GGTGGTCTCCTCTGACTTCAACA-
3 : 5"-GTTGCTGTAGCCAAATTCGTT-
GT3- 23bp; MAP2K4 ©5-
TGTGGCACTGGATCAATGAG3" Co5-
GTCTTGCTGACCAATGAGAG3~ 20bp;
MAPK1 5= CGTTGGTACAGGGCTC-
CAGAA 3 21bp 5= CTGC-
CAGAATGCAGCCTACAGA 3 22bp.
SYBR Green ( TAKARA)
PCR o :
20.0 pl SYPR Premix Ex Taq: 5 ul;

D4l o 4ul; cDNA D2l
ddH,0: 10pl. PCR 95°C 30s; 95C
5s; 60°C 30s 40 o

(27%% ). AACt= (Ct - Ct
—(Ct - Ct ) .
2.3
2ml
HITACHI ( 7600-
020ISE )
( TC 16002) . ( TG
L6001) ( HDL L6003) .
(LDL 1,6004) .
2.4
SPSS 16. 0



* 866 2016 5 57 10 Journal of Traditional Chinese Medicine 2016 Vol.57 No. 10
(x +5) A1A2/A2A2 PHWE 0. 786+
. PLINK 0.745. 0.302., 1
1.07 ( http: //pngu. mgh. harvard. edu/ ~ MAP2K4 rs3826392  MAPKI
purcell /plink /) X rs6928 . 159340
Hardy-Weinberg Equilibrium ( HWE) (P>0.05) ,
Logistic 3.2 MAP2K4. MAPKI
. OR .
N o 2 153826392, 156928
o P <0.05 rs9340 .
o (P>0.05) .
3 1s9340
3.1 MAP2K4  MAPKI ( OR =2.10
. 95% CI=1.02 ~4.32 P, =0.043) .
MAP2K4 1s3826392 3
MAPK1 156928+ 159340 A1AL/ (P>0.05) -
1 N MAP2K4 MAPK1 N
( A1A1/A1A2/A2A2) (A1/A2)
rs3826392 16928 19340 1s3826392 1s6928 19340
605 21/179/405 138 /307 /160 271/223/355 221/989 5837627 277/933
311 6/102/203 71/149/91 22/106/183 114 /508 291/331 150/472
284 10/88/186 61/142/81 21/92/171 108 /460 264 /304 131/434
X1 2.433 0.925 3. 060 0. 001 0.322 0. 344
P, 0. 296 0. 630 0.217 0.973 0.571 0. 558
XZZ 0. 188 0. 481 4.241 0. 144 0. 449 0. 106
P, 0.910 0. 786 0. 120 0.704 0.503 0.744
©OAL © A2 HEVERN ) D N )
2 MAP2K4. MAPK1 N
OR (95% CI) Py OR (95% CI) Py OR (95% CI) Py
153826392 1.02 (0.79 ~1.32) 0.877 1.10 (0.82 ~1.47) 0.523 0.55 (0.22 ~1.38) 0.204
156928 0.94 (0.77 ~1. 14) 0. 530 0.86 (0.63 ~1.16) 0.328 0.99 (0.72 ~1.38) 0. 986
159340 1.07 (0.85~1.35) 0. 544 1.01 (0.76 ~1.32) 0.994 1.60 (0.89 ~2.86) 0.115
13826392 1.09 (0.77 ~1.52) 0. 634 1.13 (0.77 ~1.66) 0.538 0.90 (0.30~2.67) 0. 844
156928 1.06 (0.83~1.37) 0.633 0.91 (0.60 ~1.36) 0.633 1.31 (0.88 ~1.99) 0. 198
rs9340 1.33 (0.99 ~1.77) 0. 059 1.28 (0.89 ~1.85) 0. 181 2.10 (1.02 ~4.32) 0.043
153826392 0.94 (0.63 ~1.39) 0.751 1.06 (0.68 ~1.65) 0.807 0.20 (0.03 ~1.56) 0.125
156928 0.79 (0.58 ~1.07) 0.133 0.81 (0.51 ~1.29) 0. 380 0.64 (0.37 ~1.11) 0. 108
19340 0.77 (0.53 ~1.13) 0. 182 0.71 (0.46 ~1.10) 0.129  0.94 (0.32~2.74) 0.913
153826392 1.04 (0.81 ~1.35) 0.747 1.06 (0.78 ~1.42) 0.719 1.02 (0.47 ~2.19) 0.969
rs6928 0.94 (0.77 ~1.15) 0.530 0.91 (0.67 ~1.25) 0.579  0.92 (0.66 ~1.30) 0. 641
159340 1.04 (0.82~1.31) 0. 766 0.94 (0.70 ~1.25) 0. 649 1.70 (0.94 ~3.06) 0.079
rs3826392 1.19 (0.83 ~1.70) 0. 346 1.24 (0.82 ~1.87) 0.319 1.15 (0.38 ~3.43) 0. 802
156928 1.01 (0.76 ~1.34) 0.939 0.98 (0.63 ~1.54) 0.933 1.05 (0.66 ~1.68) 0. 831
rs9340 1.04 (0.74 ~1.45) 0. 827 1.01 (0.67 ~1.51) 0. 960 1.24 (0.51 ~3.00) 0. 631
1s3826392 0.92 (0.64 ~1.33) 0. 653 0.89 (0.58 ~1.38) 0.611 0.98 (0.33 ~2.90) 0. 964
rs6928 0.88 (0.66 ~1.17) 0. 364 0.87 (0.56 ~1.36) 0. 548 0.80 (0.48 ~1.31) 0. 369
rs9340 1.06 (0.76 ~1.48) 0. 744 0.89 (0.59 ~1.35) 0.580 2.25 (0.99 ~5.09) 0. 052

adj -



2016 5 57 10 Journal of Traditional Chinese Medicine 2016 Vol.57 No. 10 * 867
3.3 mRNA TG. HDL (P <0.05)
159340 TG (P<0.05) .
75 MAPK1 mRNA 4
38 .
HWE
37 20 .
3 rs6928 CC
MAPKI mRNA (GG +
GC) (P =0.006)
153826392 159340 MAP2K4 . . b
© HWE
MAPK1 .
0. 05 HWE
rs3826392 . 16928 1s9340
MAP2K4. MAPK1 .
3 156928
MAPK1 mRNA
MAPKI mRNA VA P
GG +GC 14 1.10 (0.69 ~2.10) -2.17 0.006
CC 6 0.74 (0.21 ~1.00
e ( ) T, 8 MTHFR C677T
CC+GC 18 1.06 (0.74 ~1.63) -0.25 0.801
GG 2 1.22 (0.60 ~2.39) N ;
G 16 1.44 (0.89~2.77) -1.33 0.184 9 ACE D I
C 24 0.97 (0.82~1.34)
3.4 MAP2K4. MAPKI MAPK
. . . . MAPK
10
4 153826392, 16928 o
1s9340 TC. TG. HDL. LDL MAP2K4 17p11.2  MAPKI
(P>0.05) . 156928 22ql1.21 MAPK
4 MAP2K4. MAPKI1
[3( 95% CI) Pm]j [3( 95% CI) th [3( 95% CI) Pm,j B( 95% CI) Pm]j
13826392 0. 28( -0.61 ~0. 06) 0.109 -0. 04( -0.23 ~0. 15) 0.674 0. Ol( -0.06 ~0. 08) 0.817 -0. 18( -0.39 ~0. 05) 0.126
~0.29( -0.66~0.08) 0.128 —-0.02( -0.23 ~0.18) 0.827 0.02( -0.05~0.10) 0.533 -0.19( -0.43 ~0.05) 0.122
-0.52( -1.80~0.76) 0.428 -0.30( —0.99 ~0.40) 0.405-0.17( -0.42~0.09) 0.200 -0.18( -1.02~0.65) 0.671
150928 -0.15( -0.40 ~0.09) 0.226 -0.01( -0.15~0.12) 0.882-0.03( -0.08 ~0.02) 0.208 -0.05( -0.21~0.11) 0.528
-0.21( =0.60~0.17) 0.276  0.06( -0.15~0.28) 0.549 -0.04( -0.12~0.04) 0.298 -0.04( -0.29 ~0.22) 0.778
-0. 19( —O.6l~0.23) 0.374 —0.11( -0.34 ~0. 12) 0.363—0.04( -0. 13~0.04) 0. 304 —0.11( -0.38 ~0. 17) 0. 435
19340 -0.02( -0.30~0.27) 0.913 -0.02( -0.18 ~0.13) 0.758 -0.02( -0.07 ~0.04) 0.596 0.05( -0.14 ~0.23) 0.608
0. 04( -0.33 ~0. 40) 0.845 -0. 04( -0.24 ~0. 16) 0.714 0. OO( -0.07 ~0. 07) 0.954 0. 09( -0.14 ~0. 33) 0. 445
-0.22( -0.91~0.46) 0.524 -0.01( -0.39 ~0.38) 0.961 -0.10( —0.24 ~0.04) 0.163 -0.05( -0.50 ~0.40) 0.831
13826392 -0.01( -0.26 ~0.27) 0.970 -0.02( -0.17 ~0.14) 0.847 0.05( -0.02~0.12) 0.169 -0.01( -0.22~0.21) 0.973
-0.06( -0.37~0.25) 0.699 -0.05( -0.23 ~0.13) 0.579 0.06( -0.02~0.14) 0.171 -0.05( -0.31~0.20) 0.675
0.45( -0.34~1.24) 0.266 0.20( -0.26 ~0.66) 0.395 0.06( -0.14~0.27) 0.552 0.33( -0.33~0.99) 0.325
156928 -0. 03( -0.24 ~0. 17) 0. 754-0. 12( -0.24 ~ -0. 001)0. 048 0. OS( -0.01 ~0. 11) 0.070 -0. 02( -0.20 ~0. 15) 0. 800
-0.13( -0.45~0.19) 0.428 0.25( -0.44 ~ -0.06) 0.008 0.04( -0.05~0.12) 0.373 -0.11( -0.37 ~0.16) 0.445
0.06( -0.29 ~0.42) 0.739 -0.05( -0.26 ~0.15) 0.623 0.10(0.01 ~0.19) 0.034 0.06( —0.24~0.36) 0.686
19340 0.08( -0.16 ~0.31) 0.524 -0.13( -0.26 ~0.004) 0.059 0.03( -0.03~0.09) 0.276 0.06( -0.14 ~0.25) 0.568
0.09( -0.20~0.39) 0.536-0.18( =0.35~ -0.01) 0.041 0.05( -0.03~0.13) 0.191 0.04( -0.21~0.29) 0.739
0.11( -0.45~0.67) 0.706 —-0.12( —0.44 ~0.20) 0.473 0.01( -0.13~0.16) 0.856 0.18( —0.29 ~0.64) 0.451

B 3 P

N



* 868 «

2016 5

57

10

Journal of Traditional Chinese Medicine 2016 Vol.57 No. 10

MAPK

MAPK1

rs9340

rs9340

rs9340

ALOXIS5 rs721786

o

LUEDDE M 13
rs6928

TG  HDL

900

rs6928 19340

o

MAPK1

rs9340

rs9340

13

o

rs2619112

MAPK1

rs6928

TG

MAPKI1

MAPK1

> )
; Sequenom

~

5%

100% ; PLINK 1. 07

J. 2011 52(10) : 885-888.
2 . 1418
J . 2004 31(6):459-
460.

3 IRVING EA BARONE FC REITH AD et al. Differen—
tial activation of MAPK/ERK and p38/SAPK in neurones
and glia following focal cerebral ischaemia in the rat ] .
Brain Res Mol Brain Res 2000 77( 1) : 6595.

4 . I

1996 29( 6) : 379.
( ) 1. 1996 19
(1):55-56.

6 WAPLES RS. Testing for Hardy-Weinberg proportions:

have we lost the plo®? J . J Hered 2015 106(1):1 -

19. doi: 10. 1093 /jhered/esu062.

J. 2005 46(8) :569-571.
8 . MTH-
FR C677T  A1298C J.
2013 15(3) :20-22.
9 . ACE
J. 2008
35(4) : 481482.

10 SAWE N STEINBERG G ZHAO H. Dual roles of the
MAPK/ERK1/2 cell signaling pathway after stroke J . J
Neurosci Res 2008 86( 8) : 1659-1669.

11 KRAUSE DN DUCKLES SP PELLIGRINO DA. Influ-
ence of sex steroid hormones on cerebrovascular function

J . T Appl Physiol (1985) 2006 101(4) : 1252-1261.

12 TOUZE E ROTHWELL PM. Sex Differences in Herita—

bility of Ischemic Stroke: a systematic review and meta-a—



2016 5 57 10 Journal of Traditional Chinese Medicine 2016 Vol.57 No. 10 * 869 -

nalysis J . Stroke 2008 39( 1) : 16-23. Key genes of the interleukin 6 signaling pathway are not
13 APPELROS P STEGMAYR B TERENT A. Sex differ— associated with coronary artery disease in a large European
ences in stroke epidemiology: a systematic review J . population J . Open J Genet 2013 3 67-78. DOI: 10.
Stroke 2009 40( 4) : 10824090. 4236 /0jgen. 2013. 31008.
14 ZHAOJ HE Z MA S et al. Association of ALOX15 16 .
gene polymorphism with ischemic stroke in Northern Chi- J . 2007 18(8) : 19674968.
nese Han population J . J Mol Neurosci 2012 47(3): 17 . 900
458-464.
15 LUEDDE M SCHAEFER AS SCHELLER N et al. J. 2011 31(11):14834485.

Association Analysis of Gene Polymorphism of MAP2K4and MAPKI1 and Different Syndrome Types and
Serum Lipid Levels in Patients with Ischemic Stroke
GU Lian' WU Yanli' LIANG Baoyun' TAN Jinjing' CHEN Qing' WEI Qiugui' SHEN Tingting' JIANG
Haiyun' TANG Nong’
(1. First Affiliated Hospital of Guangxi University of Chinese Medicine Guangxi; 2. Guangxi University of Chinese Medicine)
ABSTRACT Objective To investigate the association between the gene polymorphism of mitogen activated protein
kinase 4 ( MAP2K4) and mitogen activity protein kinase 1 ( MAPK1) and the susceptibility of ischemic stroke with
wind phlegm and blood stasis syndrome Qi deficiency and blood stasis syndrome and the blood lipid level. Methods
A case control study method was applied and there were 311 cases of ischemic stroke with phlegm and blood stasis
syndrome 284 cases with Qi deficiency and blood stasis syndrome and 605 cases of normal control subjects included.
Gene typing was performed by using Sequenom technology the expression level of MAP2K4 and mRNA of MAPK1 in
peripheral blood and the blood lipid level were detected by real-time fluorescence quantitative PCR ( RT-PCR) .
Results The MAPKI1 gene 1s9340 polymorphism was significantly associated with the susceptibility to wind phlegm
and blood stasis syndrome in male patients with ischemic stroke ( P =0.047) however there was no association
between MAPK1 gene 1s6928 polymorphism and MAP2K4 gene rs3826392 polymorphism and the susceptibility of
ischemic stroke with wind phlegm stasis syndrome and Qi deficiency and blood stasis syndrome ( P >0.05) . The
expression level of mRNA MAPK1 was significantly lower in patients with wind phlegm and blood stasis syndrome
carrying rs6928 CC genotype than other genotype carriers ( P =0. 006) . In ischemic stroke patients with Qi deficiency
and blood stasis syndrome MAPK1 gene rs6928 polymorphism was significantly associated with levels of triglyceride
( TG) and high density lipoprotein ( HDL) ( P <0.05) and there was significant association between rs9340 and TG
levels ( P <0.05) but the association between MAP2K4 gene 153826392 polymorphism and the blood lipid levels in
ischemic stroke patients with phlegm and blood stasis syndrome Qi deficiency and blood stasis syndrome were not
found ( P >0.05). Conclusion MAPKI gene rs9340 polymorphism may affect the occurrence of ischemic stroke
with wind phlegm and blood stasis syndrome in Chinese male. MAPKI1 gene polymorphism affects the blood lipid
metabolism in ischemic stroke with Qi deficiency and blood stasis.
Keywords ischemic stroke; wind phlegm and blood stasis syndrome; syndrome of Qi deficiency and blood stasis;
mitogen activated protein kinase; single nucleotide polymorphism; blood lipid
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