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[ Abstract ] Objective To investigate the correlation of single nucleotide polymorphism (SNP) of C-reactive
protein(CRP) with hypertension induced by obstructive sleep apnea-hypopnea syndrome (OSAHS). Methods A total of
300 male patients diagnosed as severe OSAHS by polysomnography in our department from January 2006 to December 2012
were enrolled in this study. One hundred and forty-five of them were identified having hypertension. Another 100 healthy
males randomly sampled served as normal controls. SNPs of the promoter region of CRP rs3091244 and rs1205 were
detected in those OSAHS patients with or without hypertension, and health individuals. Statistical analysis was performed
to evaluate the correlation between SNP of CRP and OSAHS with or without hypertension. Results The frequency of CT
genotype in CRP rs3091244 was significantly higher in the OSAHS patients with hypertension than those without (17% vs
7%), so was the frequency of T allele in rs3091244 (9% vs 3%). The frequency of CC genotype in CRP rs1205 was also
higher in the OSAHS patients with hypertension than those without (25% vs 11%). Conclusion CRP SNP is correlated
with hypertension in the OSAHS patients. The CT genotype of CRP rs3091244 and the CC genotype of rs1205 may cause
chronic inflammation and promote the occurrence of hypertension through enhancing serum CRP level.
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OSAHSHH G & Il 1Y & AE B PIAR DG, Jiob, #4E
T MR R £ & % ( single nucleotide
polymorphism, SNP) 7l w2k B, Cy
%11 ( C-reactive protein, CRP) ZIfiJK FHER K
SE R, SR AR 2PN ANE TR B Y T SR KR AR . K
TR AL A BIF 5T & BRI CRP /KA 5 OS AHSAH 56 /& i
FE B % A A S A BIF 9 35 2 W %€ CRP Y SNP 5
OSAHSE I m MBI KR .
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200641 7 2 20124F12 1 8] F fiff Ji0 42 6 = B
HOSAHSH: A (A G 8 2 o #2240 A b #E 55 42300
BIOSAHSHE# , ¥ B DU, b 14561 & &
MK . AHOSAHSHE# & I & Il K 7EOSAHS &
4:J51~10 (5.4+3.3) 4B, OSAHSHIZ M2
AR 20114 A P 2 o B N W % 45 201 2 O B ™)
B E R . IR I2 Wb fE S 20104 (
B R B e AR R ) ), ik 48 R = 140mmHg
( ImmHg = 0.133kPa ) 1 ( 5% ) £F 5K F = 90mmHg.
A2 A G IF i, KB E 75 OSAHSHE I
M R4 (14561 ) FIPALEOSAHSAL (15541 ), [A]H}
S AR A U {E B 32 1 10041, 9D S, ek
i BT B
12 F#k

P BB e R AN . R I,
I EA T OSAHS I iy L F %5 14 140 [1a) 71 I B (1] 455 7]
&, fr=Thiy R £ SHEARE ( polysomnography,
PSG )M o R Jo il B Bk 1L Sml, Herp2mIFHEDTA
PLBE, BT -20°CUKkH T HIBUL N4 DNA, 554
3mlHE Ho e il 43 25 1l % J5 T 25 8 % ( fasting
plasma glucose, FPG ). & % J¥ Jig & (1 A0 [& %
( high-density lipoprotein cholesterol, HDL-C). &
% g & (1 H F BE ( low-density lipoprotein
cholesterol, LDL-C) ZE$8 5 IR
1.3 SNP&#

(1) FEHZHDNAR R . F B -5 742
JERZHDNA, LA G TR DNAR) 5 5 i,

R VKFEIRAE . (2) BIA R 519 H i RER R
Y TR BR A A, A0S 5 1975, W21, (3)
ZHPCRY 14 : PCRIN 1A FRDNA 1ul, 10 x PCRZZ
M 1.5ul, MgCl, 1.5pl, dNTP 0.3ul, BI¥IIRA
0.15pl, Taqi0.3pl, 2 &7 /KA 15pl, 1 5 1F:
95°C 3min, 94°C 15s, 60°C 15s, FL114F3F, 72°C
30s, #RJFiEA794°C 15s, 54°C 15s, 72°C 30s, 124
MG, J&JG572°C 3min, (4) PCR™Y)4lifk: PCR
P HJE B3 PCR™ 4 FEXo0 1 FilFastAP4iifk (Exo 1
EBR RN R A 518, FastAP R i H
AIANTP ), HAKHPCR™#3ul, Exo I 0.2ul, Fast
AP 0.8ul, Exo | 22 m0.7ul, 2285 F /K42 7ul, 37°C
15min, 80°C15min, Zlifk 5 b7 aEM s, i JGiR
I B 1y, (5) LA : PCR™4)2ul, Snapshot
MixiFflpl, SEMGIPIRG2pl, £ &R E6pl,
Z1F796°C 1min, #RJ596°C 10s, 52°C 5s, 60°C 30s,
FL30MEFR (6 ) WY - HULWIZEH =y, Jn8ul FE,
95°CAEPE3min, L BEIvKOKE, EMFAL (A5 ABI
3730XL ) W%
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Jit A K 4o 1 248 SPSS17.0 48 3 4k 4 40 58
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M . CRPJE A 7Y e 45 o7 5 DR A % R A B i [H
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rs3091244 ) 3 [ 25 7 LI CCHRIFIACH! y F
CC T F1 ACTY £ 4 21 = [u) () JE A 0 38 43 Aii 25 5+
TG it E X (P>0.05) , {Hrs3091244(%CT
5L N 7E OSAHS G JIF i Il F 2 5 H 4l OSAHS 4.
1 5L DR 3 O A 22 SR Ge it 2 i L, OSAHSH
1R I R ZH CT RS S A B 1) 4 5 46 OSAHS 41 3 5
(P<0.05) . H HOSAHSH If 1M 'k 4lrs3091244
[ T 55 A3k [R5 A ¢ . 4li OSAHS 41 W] 8 1 /&
(P<0.05; #2) .
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Table 1  Position of CRP polymorphism

Position of polymorphism

Sequence of primers

Length of fragments(bp) Content of GC(%)

rs3091244

F: CTCTATGATTTGGGCTGAAGT 120 45.83

R: CCACTTTGGCTATCTATCCTG

rs1205

F:GGTTCCAGACAAGGCTGATTC 205 51.71

R:TGGACTTTGGGAGTGAGACAT
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Table 2 Genotyping analysis of CRP [n(%)]

Genotype OSAHS with hypertension group(n = 145) OSAHS group(n = 155) Health control group(n = 100)
rs3091244

cC 81 (56) 85 (55) 60 (60)

AC 37 (26) 56 (36) 28 (28)

CT 25 (17)" 11 (7) 11 (11)

AA 2(1) 3(2) 1(1)

A 41 (14) 65 (21) 30 (15)

c 224 (77) 237 (76) 159 (79)

T 25 (9)" 11 (3) 11 (6)
rs1205

cc 36 (25)” 17 (11) 15 (17)

CT 61 (42) 76 (49) 46 (46)

TT 48 (33) 62 (40) 39 (39)

C 133 (46) 110 (35) 76 (38)

T 157 (54) 200 (65) 124 (62)

CRP: C-reactive protein; OSAHS: obstructive sleep apnea-hypopnea syndrome. Compared with OSAHS group, “P < 0.05,

P <0.01

rs1205/ KL 25 B4 CTAY . TTRIFICCHI3F],
CTHYUFITT AU I K 75 45 21 22 18] 1Y 3 DR R oy A 22 57
TG E X (P>0.05) . {Hrs1205/9 CCHE A 7!
TEOSAHSE I Il F 20 v ] it /& T H 4 OSAHS ZH
(P<0.05) . 5L RIAEXT A2 5 4 OSAHSA
FOSAHSH I i Il R 4 2 7] 22 F B e e it 2= B X
(P>0.05; %2) .
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18P 2 AT 2 OSAHSHH G 15 1Ml e & 1) i 22 Ji K]
Zz — U CRP & 7 & JiE B i 1 40 i 4 % -6
(interleukin-6, 1L-6 ) 75 5 I & B 1) — Rl L 50 () 2
BEAHER T, SRR IR R & A L R TR FIRE JE A
AR, CRPEEIN 2215 4 AE AL A ), 3
BRI B 5T & B0, OSAHSAHH G 5 I 1Y &R FE1E
ARBYJFPE, A IR ™ R A OSAHSH 18 4 48 iE 1Y
FREE A AH DY CRPAIIL-6% 4 5 K F 7E OSAHS
RO 85 I A 3 A T g T LD DR % AT i S R
iE NP B SNPA X .

FE AN F 59 & B, CRPIEA B9 SNPTE A [A] A
BP AR KRES, IR E AT & B30 SNPH,
W2 A & 13 SNPIST ) WA IR A ARE (P E
A HANFFETA ) $ &7 SNPM, [ py %
g A 2 SV T R U [ 98 T I 5 CRP/KAF- 4% 1
ST R, WM CRPEE N 2 25 % 5 1L 35 CRPRY
K F ., BT K BN TE CRPE /K -2 Hrrs3091244T 45
o7 3 DRUA 3% 3 T AR K 41, 16 rs3091244T 454y
R 5307 B SR HE T L3 25 CRPAK A G o A3
& BLrs1205T 55 {7 K& A 485 417 5 H rs3091244T 1Y i i

CRP/K - J&rs3091244G (1921435, A Ik Hyrs1205%f
rs3091244 1 T 45 i J& [H 15 CRP 7K - A7 2 W 18 1E A
FH o Bl rs1205T &5 {37 & K 2 fif rs3091244T H A/ FH iff —
Ek, HAZE MoritaZ: % 31, rs3091244T4%
A7 36 K 5 IE # ML CRP/KSE-A16, w7k F-CRPA
e, rs3091244T 45 i 3 PR #8385 16 B 76
i A BE 1 rs3091244T 45 i 3 K 55 1 35 &5 CRP /K
Al RE AT — 19 Pk . ATk & BErs3091244T
LA FE N 5 Bk B o % ((pulse wave velocity,
PWV ) AH2¢, 1B rs3091244T 4 o 3 PX] 7] fig & —
ANEENTIRESEN

FATHIBFFE K I, (EOSAHSE I & I R4l v
rs3091244 1 CTHU L [R5 %4 15 T L4 OSAHS A, $#/R
rs3091244 () CT &I JL K 1 §8 5 OSAHS A - i IfiL = A
X% o FRATRELE BB 2T & ILOSAHS A I = I s 41 3%
I3 CRP/KE- B 3 &, KA Ayrs3091244 1 CT
TR L DR AT A 3 5 184 0 I3 CRPAKSF , 5 R AR Y81 6
i, DT 5 IR A9 % A = R

AT B 5T 8 & B, rs1205 fit CC 4k [H B 78
OSAHSH I i R 20 H B B Tk, R25%, T B4l
OSAHSH H11%, Uit B HAEOSAHSE I & I Y ik
PR A EEAEH . X475 &k Brs12055 {7 5k
PR 23 75 1 8 R 25 B % rs3091244 3t [ 114 2 BE A7 il K
YET, FRATIN Ars1205 /9 CCHE R RIAE ZFIR 5 T
A g HL A B R i 5 CRPIWE o

Zr BT, A5 R , CRPAYSNP 5 OSAHS
EIFE M EA %, rs3091244 1 CT A1 FE K A1rs1205 A
CCHRYFLIA AT REE 1 #4011 CRPIK, Bk APy e
RAE, MITFE i 1L %) & A = AR VR
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