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[#BZE] By %118 H C (protein C, PC) FIN 4G C Z4& (endothelial protein C
receptor, EPCR) %t [K 725 5 5 00 N Bt 2 VENE I 538 25 5 1iF (acute respiratory distress syndrome,
ARDS) & G BFITG M. ik R 275 4] ARDS G35 F0 337 X BUEGR ST (AR ICU, BA
ARDS KIS fEE 2, WA EE ARDS) AEANIFY, ik PC A EPCR F KA 5 4 tagSNPs
WEATAFSE, LA SNPstream ${ AR -5 #4743 5, ELISA J7 &I I 4 1% 68 1 C (activated protein C,
APC) Mk ), &5 8 PC 3 rs1799809 F1 rs1158867 5 J&¥ % &1, H 5 ARDS ) k& %5 A 6.
51799809 Fil rs1158867 (T/C) Z5A KA AE ARDS AAIX MR Z Al 22 R HE G E X (P =
0.00 11, P =0.00 16), ARDS 4 %5 {vi 3£ [H rs17998097 %) 4 3 fy 87.9% , Wl W& & F X B4
(81.1%) (OR=1.569, 95% CI1.192 ~2.066) , rs1799809 LKA TT, TC F1 CC [R5 R AE W 2H 22 [A]
2R HAGITH#E X (P=0.007), Haplotype Z3#1 & Bl i PC 3£ [H 3 4~ SNPs (rs1799809 | rs1158867
Fl rs2069912) A LA AEEL S ARDS BRI RAHOC, HA5T CCC WM EEM A Z R 2 5 BA %
TH2EE L (P=0.002), ARDS BE LG CCC 2 (10.8% ) W RAR XA (16.9% ), H4b
WFFE R AT 151799809 FE[RAY TT (¥ ARDS f35, S APC (3 FEAR T #5357 L R 84 TC A CC 11
B (P, = 0.02), EPCR FEH [ 2 4~ SNPs &5 o7 5 [ R0 56 R 401 22 i 4 AH bE 25 S G it 22 3 o
g5it  PC IR R 5 EVUR AR ARDS (1955 1% 5 BV AE G, FLEERI 451478 5% i ARDS JR 35 1
HAPC VR E
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[ Abstract] Objective To investigate the genetic variants in the protein C (PC) and endothelial
protein C receptor (EPCR) genes associated with the risk and outcome of acute respiratory distress syndrome
(ARDS) patients in Chinese Han race. Methods Five tagSNPs (single nucleotide polymorphism, SNP)
in the PC and EPCR genes were genotyped in patients with ARDS (n =275) and non-ARDS (n =337) in
order to find the association between them in this case-control study. The SNPs were genotyped by
SNPstream Beckman platform. Then, the correlation between the associated SNPs and plasma levels of
activated protein C ( APC) in patients with ARDS was investigated. The APC levels were measured using
enzyme linked immunosorbent assay ( ELISA) method. Results Association analysis revealed that two PC
SNPs in perfect linkage disequilibrium, rs1799809 and rs1158867, were significantly associated with
susceptibility to ARDS. T allele frequency of rs1799809 in ARDS patients was significantly higher than that
in non-ARDS patients (OR =1.569, 95% CI. 1.192-2.066). And the genotype frequencies of rs1799809
were also significantly different between these two groups (P =0.007). The association remained significant
after adjustment for multiple comparisons. Haplotype consisting of three SNPs in the PC gene was also

associated with susceptibility to ARDS. The frequency of haplotype CCC in the ARDS samples was
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significantly lower than that in the non-ARDS group (P < 0.01). Moreover, ARDS patients carrying
151799809 TT genotype showed lower serum levels of APC than patients with TC and CC genotypes (P, =

0.02). However, genotype and allele analyses of EPCR did not show any significant difference between

ARDS and non-ARDS patients. Conclusions These findings indicated that common genetic variation in the

PC gene was significantly associated with susceptibility to ARDS in Chinese Han race. The PC genetic

variation influenced plasma concentration of APC in patients with ARDS.
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K Va fiVla, BREEEMEGETR ™4, EPCR ZEHH
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2 ALY tag SNPs, dLRi%#% 5 4~ tagSNPs #E47
3% (PC 3t [H-rs1799809, rs1158867, rs2069912;
EPCR 3t [H- 12069948, 1867186 ), % A
SNPstream B 5% ( Beckman 4 R4 ) Xf SNP {if
SHEAT RN AN A3 A, ARG I 3] %) 23 58 SR S Y
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it — AR rs1799809 JE KBS APC ¥ i (1)
SR, WOER 51451 rs1799809 AN[] L [AI ALY ARDS &
A ARG 24 h NS ERBK I S mL R HUEE,
FEIR TE 30 min Ji7, 4 C. 3 000 r/min B5.0» 10
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77351 PLINK #/F omnibus JEE T35 HOACHAS
UG o A Geit2# 43 A 35 % I SPSS 17. 0 k14,
WM, LA P <0.05 2z 3 BAS % X,

2 #HR

2.1 NABEH—REH

FFEIEIIE AL ARDS B3 275 4, 53 5MER
FIAAE ICU ., BAT ARDS %Ki i e i PR ER F
J& 2 ARDS [ 337 BIEEAE B FH VR P IR BT

BEEN— BB WL 1, ARDS 3 255 N A1 45
JERIER | WeEEAE . AN, RIRAF. ARDS 2154k
ARDS AL, FEPER]. AE#E . BMI, WEAH s . fiF
JES S L W DR s K e 3 A T 25 S e g e B X
(P>0.05), {H ARDS 4% APACHE [I P43l
BRI THE ARDS 4 (P <0.01) . JET-2H4%
# APACHE I 3¥0r W1 TAFTG4H (P =0.007),
RIS R ARDS 5 [N 45 22 R gt B L (P>
0.05) .

R ALURE IEATR

Table 1 The basic information of different groups patients
Eit i ARDS 4 4k ARDS 41 P {E ARDS f£15 20 ARDS 3ET-4 P, K
% 275 337 - 124 151 -
A 63.6 + 12.7 64.2 + 14.2 0.57 62.4 + 12.3 64.6 + 14.1 0. 07
B (f],% ) 165 (60) 197 (59.8) 0. 69 76 (61.3) 89 (58.9) 0. 69
BMI (kg + m?) 23 + 7 2 +7 0.23 22.8 7.2 23.2 £ 6.9 0.16
W (1, % ) 44 (16) 46 (13.6) 0.42 23 (18.5) 21 (13.9) 0.29
JiidiiR s 13 (4.7) 13 (3.9) 0.59 8 (6.5) 5(3.3) 0.22
2 0 5 123 (44.7) 130 (38.6) 0.12 62 (50) 61 (40.4) 0.11
ARDS A
il 340 e e 114 (41.5) 164 (48.7) 0.08 50 (40.3) 64 (42.4) 0.73
i 2 9 125 (45.5) 130 (38.6) 0.09 60 (48.4) 65 (43.1) 0.38
A5 22 (8) 22 (6.5) 0.48 8 (6.5) 14 (9.3) 0.39
PRI 8 (2.9) 14 (4.2) 0.41 4 (3.2) 4 (2.6) 0.78
HoA 6 (2.2) 7 (2.1) 0.93 2 (1.6) 4(2.6) 0.56
APACHE I 19.6 + 3.2 15.6 + 2.5 < 0.01 18.7 + 3.6 20.34 + 4.5 0. 007
R (%) 54.9 33.3 < 0.01 - - -

. P, ARDS 41 VS 3E ARDS 41; P,{71E4] VS 3ET-41

2.2 PC %0 EPCR # A tagSNPs 70 & (% 8! 7
ARDS #n3iE ARDS &/ H45 %

PC F11 EPCR £E[H SNPs F %5 {v7 5 PR 1 35 K U 41
RIS ARI 2, 458 kM PC FLPH 1) 2 4> SNPs:
rs1799809 F1 rs1158867 &5 BE &R (* =0.93), 2
A~ SNPs 155037 B P #4 7E ARDS 21 Fi-lE ARDS 44
LS HA G L, ARDS 5 a5 4 i S
rs1799809 T Fil rs1158867 T ()4 % W g & F-IE ARDS
HEH (P =0.001 1, OR =1.569; P =0.001 6,
OR =1.588) , rs1799809 il rs1158867 3k P 7 /3 7 £
W2 R B A5t 5 X (P =0.007, P =0.009
Yo HAMNBFFR KB, B PC L 3 4~ SNPs H
rs1799809 | rs1158867 Fl rs2069912 4 i, i) B £ 1
Y ARDS JB# 10 5 A . HAE AL CCC W4T
ARARTE ARDS 3540 (10.8% ) B @ AK T ARDS
BEH (16.9%), ZREASHITFEX (P =
0.002), Hf5H CCC X ARDS & HA PR3 4E
(23), R, EPCR JE[H 2 4~ SNPs Bl 752069948

I rs867186 16 4 i1 IR B3t 5 1 [ 0451 22 3 A
TP RHGH2EL

&2 ARDS F1dE ARDS i # PC #1 EPCR ZL[H SNPs Z54{v 3
PRI R B 4 A1
Table 2  The allele and genotype frequencies of the SNPs

within PC and EPCR genes in ARDS and non-ARDS

patients
SNP 4 ARDS 41 ARDS 4] Py OR (95%CI)
PC
51799809 1.569 (1.192 ~2.066)
T 225 (67) 213 (77.8)
TC 95 (28.3) 56 (20.4)
CC 16 (4.8) 5(L8) 0.007*
T 545 (81.1) 482 (87.9)
C 127 (18.9) 66 (12.1)  0.0011"
rs1158867 1.588 (1.177 ~2.063)
T 26 (67.7) 214 (78.4)
TC 94 (28.1) 54 (19.8)
CC 14 (4.2) 5(1.8) 0. 009"
546 (81.7) 482 (88.3)
122 (18.3) 64 (11.7)  0.0016"
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41
SNP 4k ARDS 241 ARDS 4 P OR (95% CI)
rs2069912 1.082 (0.942 ~1.242)
TT 106 (32.4) 93 (35.1)
TC 163 (49.8) 135 (50.9)
cC 58 (17.7) 37 (14.0)  0.439°
T 375 (57.3) 321 (60.6)
C 279 (42.7) 209 (39.4)  0.262"
EPCR
rs2069948 1.009 (0.862 ~1.181)
GG 144 (43.3) 128 (46.9)
GA 149 (44.9) 105 (38.5)
AA 39 (11.7) 40 (14.6)  0.241°
G 437 (65.8) 361 (66.1)
A 227 (34.2)  185(33.9)  0.912°
rs867186 0.993 (0.670 ~1.469)
AA 287 (85.9) 234 (85.7)
AG 43 (12.9) 36 (13.2)
GG 4(1.2) 3(1.1) 0.988*
A 617 (92.4) 504 (92.3)
G 51 (7.6) 42 (7.7)  0.970 b

T AEOIIEPRURAR M AR, SRR AR A A LS 5 4 SNPs,
Bonferroni #:1Ef P {24 0.01 B} P <0.01 A2 5 HA 5515 X
%3 ARDS il ARDS f35 PC LR SRR 4317
Table 3 The PC gene haplotype frequencies in ARDS and non-
ARDS patients

Haplotype ARDS 4 4 ARDS 4 P, {6 sr-4l s P, &
TTT 0. 604 0.569 0.178 0.573 0.58 0.871

TTC 0.279 0.259 0.221 0.270 0.265 0.890
CCC 0. 108 0.169 0.002 0.140 0.152  0.713

W Py ARDS 4 vs. JF ARDS 415 P,: fFiGd vs. HET-4H; 3
e A5 A Bonferroni £ 1 P E >k 0. 0166, 25 HA G124 E

2.3 PC #1 EPCR £ & tagSNPs £ R E Hi /5 8
ARDS 2EH K7

Syitt—2 R PC Fil EPCR JE[HAE 575 ARDS i
HWG AN, ARDS B0 NIETEHRBET- 4,
A PC Fi1 EPCR JE[H 5 4> tagSNPs 55 HE A | Kk
DRI U A R B R A E PR AL TR ) o A 25 50 S5 R R
PC F1 EPCR JE[H (1) 5 4~ SNPs 2543 8 PR i1 3 R 724 3t
KPR 11799809 . rs1158867 Fil rs2069912 £H i 14 B
FERUTRAEAF IR RS Tl 2 0] 22 R RG24 B
(P<0.05) (W33 fM#E4), PC fl EPCR H:HAs
55 ARDS FR38 19 15 JC A S AR OGP
2.4 rs1799809 EFE 5 ARDS £& M 3% APC

RERNHEXME

rs1799809 fi; F PC F& [ ) )5 8l F X ), =21
PC JEH Y FRIR . WFFEIREE 51 1] ARDS i35 A B 24
h WY IM 3%, TT. TC Al CC 3 KR H & 5N
37 B 12 BRI 2 B, S55 kBT SE R TT [ R
H A APC [k B AR F 3L A TC F1 CC 1Yy
BE [ (447 £0.99) pg/Lus. (583 + 1.45)
pg/L, P=0.006) (UL 1), Logistic [A453#r 2%
FRAEWS . APACHE [P35 RANRG, ZRHE

A4t

ST (P, =0.02).,

- 635 -

#4 AT ARDS i35 PC il EPCR J:[K SNPs 254y 5L [
TR R 7R

Table 4

The allele and genotype frequencies of the SNPs
within PC and EPCR genes in ARDS patients

SNP frisid anil P i OR (95% CI)
PC
151799809 1.523 (0.945 ~2.455)
TT 111 (73.5) 102 (83)
TC 37 (24.5) 19 (15.4)
cC 3(2.0) 2 (1.6) 0. 108"
T 259 (85.8) 223 (90.7)
C 43 (14.2) 23 (9.3) 0.08"
151158867 1.565 (0.961 ~2.549)
TT 111 (74.0) 103 (83.7)
TC 36 (24.0) 18 (14.6)
cC 3(2.0) 2 (1.6) 0. 145°
T 258 (86.0) 224 (9L.1)
C 42 (14.0) 22 (8.9)  0.068"
752069912 1.104 (0.891 ~1.368)
TT 50 (34.0) 43 (36.4)
TC 73 (49.7) 62 (52.5)
cC 24 (16.3) 13 (11.0)  0.463"
T 173 (58.8) 148 (62.7)
C 121 (41.2) 88 (37.3)  0.365"
EPCR
152069948 0.979 (0.774 ~1.238)
GG 68 (45.6) 60 (48.4)
GA 62 (41.6) 43 (34.7)
AA 19 (12.8) 21 (16.9)  0.414°
G 198 (66.4) 163 (65.7)
A 100 (33.6) 85 (34.3)  0.860"
rs867186 1.093 (0.608 ~1.967)
AA 128 (85.3) 106 (86.2)
AG 20 (13.3) 16 (13.0)
GG 2(L.4) 1(0.8) 0.915*
A 276 (92.0) 228 (92.7)
G 24 (8.0) 18 (7.3)  0.766"
T AR DR A0 H s LR TR A A s
Pagi=0.02
[ |
1 |
(&
g
2 |
o B8]
2 —
T A TC+CCEE R
1 151799809 A A ELH 7 ARDS f23 Ifi 2 APC v

Fig 1

The concentration of APC in different rs1799809 genotype

patients
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AHIE 5 Sz BLEE AL/ 2T V5 38 % O B 3 R-PC 1Y
SNPs 1 L5 R 55 v = 0% B ARDS (1) %) [k
FHX WEERBRRXWNELT, #a
rs1799809 &7 FL K T A4 T 5 B ARDS; [ i #F
FEAL & BRHEHEAS W] R () ARDS H35 78 K 07 3
M3 APC VR EEANTR], 4545 L AL TT () 585 1K
APC [k 15 2 35 FRAIG, 31X R B 5 3% R 35t 1% 445 4 77
TE—E B AH M. o B R RF 22 300G 1 9% E S 7
ARDS BIw it shNZE, BLAMNEE I 2 50 f 3005 FZF
VSRS VRARIE T ARDS 14 % 95 Fi i 1] 55 2F 4k Ak
IR I HL 98 AE FEE I 28 50 AH AR 2F, AH H 3
i, FEORE—LINE ., MulRTER, EELHE
HIUREERIN AL A AL, ARDS g MK
H APC /K -REAIG, &1 1 T D 380 4 10 il A7 1
(PAI-1) J6Hn, APC F1 PAI fy¥ 5 5 & 0 WG
i

H Al E AN ARDS & 93 15 1% 5y B 5
FEAE PRGN JRE A BT A S R, B I/ 2T i T
FRAH O S R T 58 #5200 L PCOSE IR T 2 £ 1K
2q13-14 IR, AR BFIE &AL TR 8 7 X5
() 2 4~ SNPs Bl rs1799809 F1 rs1799808 L) & ‘& {1141
B SRR 5 AR R R SRR B B
S Chen 251 B 5% & BL PC XL [H B {7 A
rs1799809T/rs1799808C 5 7™ T fife 27 it 1) 5 15 2 5
s B A e, A R RS Y rs1799809T/
rs1799808C fit) #  SOFA 43 Fl 9 SE K 8 5, Bl
J5, Russell 21 B 5% 31E 52 5 BA% 7 rs1799809T/
rs1799808 C. &5 1 i 4 ) s2069912C 5 457 A ™
FEMTAE IR AR . 28 D RE IR AIAS K TS
Ko AT & PLHES rs1799809 T /-4 ARDS % ¥
R, 1 H PC 3 A4 SNPs (H o A 4%
rs1799809 F1 rs2069912)  4H Jii () 24 78 b 5 ARDS
IR Ko I, AR EPE—UESE T PC 3
PR gt A% AR 5 55 2Pk 9E SO A e s (an: ik
BEAE Al ARDS) 45 5 J M R0 s 1 R R A K.
71799809 Fl rs1799808 {3 F PC %L R 1y )2 3h T X
W, $0 PC HEN 9% ik, Aiach 25V BF 5 & BH
rs1799809 Fi1 rs1799808 2 A% 11y B 1Y 5 fidt B MR 4]
JE ML PC Ak BEAR O, ARMFFEH & B rs1799809 St
H IS ARDS 1% APC Mk A ¢, MR 4
PEFEP R TT () H 5 3K APC Ik B 5 25 BRI
APC e 32 1) B ARG T 20T 1A PN R SR BT 4 9 Jo 14 Dk
B TS ARDS () & . R A 5 kB
EPCR B 585 & A ARDS i 5l A e
{HAH G A & B 5 DU ARER) ARDS 8% 5) J8bk:
K, ATRERFIRERRE LS AR . R AW

LRI PC BN 5 5 DU A H#E ARDS 1 5 LA
5K, AEZWTFE N S B BRIEST . ALLRE
XA, 1 e Bt — B KA A R AT SRR, )
b, DLEFR ICU KA ARDS i i fis R R ) A
PR IR, PR DO IR, FFE—ER
JRRPE Bkl LUT R Z FpDRTIEVERTSE . 37 Rk
ASEE | [R]SBES AR DT C PR SR B X R A — 2P X 4
PEATRAIE o

& % X #t
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S SEIE S

EF R EXRASE EH A W A

Y EE AR

1. Bk, 41 . EREEKRMm, BEENSA,
JHEE 2 d F 2016 4 02 ] 21 H HIMBeE AL, BEFEH
HI TG 75 B B fef i, 42y 200 mL, RSB, s T
MHBE R TASE L kil MAMNE AR IRYT R I . 2 d HiTE AR
KK M%) 600 mL, ShpidE Hb 56 ¢/L, TMERYE . MK
Poas. BN, e B e N AR,
WREER, WA B0, 8RR, b7
Pt — 2P R K, HAIHAGIE s B R B, 8 AR
oz, B B 1 AERATS W S UL G AE,
KRR EDDIKIZ, 5T LHREAR, B T37 C,
BP 110/44 mmHg (1 mmHg =0. 133 kPa), HR 117 ¥X/min,
RR 28 {k/min, #EWE, OMEAITGS®, BEHR, JEWE.
R . DUESK, MSEEES. #i2eW: OLEkE s
s @EKKZLHREARG; T NG/, ABiE
EIME R Hb 71 o/L, AR EDIfE . BAEIER, K
s In BAYE, RIS LA B s Wi A . AR T
BB TR WAL R I, SR B SR T A PRIt S 0
KT REGHREDIKRZITIREAR, HIMNGE S R
BENIMAATEE, EoeEM FE ok CTA, 45508 FE3hk
REXREANG, EETEY K, EINhkEFIRSE,
FREE T BR-RRETRE; EFIKRESMTLLRIBEA, &
FBNKAE T sk b KT AL 32 30 k-2 B 4 FT R
o FE 30k SRR i K 7 3 3 k-G\ B -8 B TR T fE
GRS TEN K. AMERYT A . PP I AR 1L M 5657, I
LA A TEFT L, HERT AT EOH LI P A S k-
PIR-frasE, BERIEAE, FA A I R i U,
BEAME, RIBERUGETF B

Wl 2. Bk, 54 &, ERMEERB LKL AL,
MK 1 d F2016 453 A 2 Hki2, &34 1 HRATH I,
THBeiz W F kst . M E ke Z, T E 3k
BERCREANRA AR, KRG EBFRIELHR, K38 CL
A, THUBG: . XHEAIE, HORAE, LR AR, 1
d BIAMGEAT E BRI o CT. 8 EEh kR AE . &I,
TEAEYEFUEIIRYT, 5B B AE, AR
AMEREIN I BV U B U L, T L FER AP ORI
ST DU L, (AL BRI, AL, EONEE,
W5 % A A BE 22 BE, M BP 120/80 mmHg, HR 113 &/
min, 7 Hb 80 g/I., Hfb/R¥EE M ML Z Fm, FIh6e

DOI; 10.3760/cma. j. issn. 1671-0282. 2017. 06. 007
FEF AL 100034 dbxnT, JEniR2EE—ER 2R
W EVER . A8M%, Email: denisxh@ sina. com

IEH, AT Eaik X4, HRTHERY, 227
PP i #MK . B IBWUERITY, # AL WA CCU %K .
WEA: S . iR, Ak 30 4E, B H AT AW, R
e AL NE CCU B B O Y 7R : HR 120 K/min,
BP 140/80 mmHg, RR 48 ¥/min, Sp0, 100% , #{Ak: #
BIREL, WPZRIN, BURMREIR & W, OEST, ST
KR KB B2, AR LS %, vk © L
FLIE s O F Bkt W33 ke J2 8 B S B P IR
iR JG @ MER 3 Rmfa. BHEABE, 220N
WBC 21.4 x 10°/L"", Hb 60 g/L, PLT 350 x 10°/L"", 7
{b7k ALT 126 U/L, AST91 U/L, FH%[H24 o/L, BEIIfE
/NPT 16.3 s, PTA 55% , D-_J5 4K 0.62 mg/L, JEF A
R RETRIBPERG AR, [THKAS T8, FFREM. 427 4N,
PPI, HERMEF S, EHE LR R UKER K B8 i i &R,
FHEELAM, B R BB AL, 20 200 mL, fii
FE R, Bfiih 45/30 mmHg, RS HBIERER ., TEH
()W LL 4000 2 400 mL, 4EFFEER, LHE FRESR
A, TR SATIRS M R RSSO, 4R 22 i
JERERBE, ESBRAMESUl T RErER, 456
IG5 L I PRI SR AR 2 A 2 S I PR 12 R A Kt i
FENK-EEEE R . BE SRS ME 75/40 mmHg £
£, HR 98 ¥K/min, 7 3 ik If K 4 #17~ pH 7.10, PO, 59
mmHg, PCO, 34 mmHg, Lac >15 mmol/L, &i&/ Al 4h
B, ZEREBEEMBIERTR, NARE R FARKE
o MUBERKBLIRNTE, G508 UG 25K i ] 24 Hb =
e -2 i e

THE  LIHALE I p 2 WA HE, S5A K, PRAE .
K BRI, DASAGIE B PN 25 F0 A v i BH 1 B AT
W LIHAIE I, SR, 51 L B T ) 2 K
BWr, e A SRR R TE DR D 2 B L T
WIMEE, @B, HE Y K& CTA SR, AW
it A e Sl ke J2 TR L b - . AR HRE Y 2 R
YL AT o ) SRR R 12, 39 R 3 S ke 2 AT
THGRIT, WRIRERIZHG IR S k- . F3kIe)E 3L
PR G TE B Bl K- 9 B0V A8 H i 5 R 7 I R
LB, BOAAEIRGE, LR, Wi R,
WEi2E, W2 E AR [ IbiE & i85 s H 2
Wi, BR T E R REA SN, REINRELRS
SRR LA R 4 B U I R E
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