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Single - cell sequencing technology and its application in cancer research and

clinical diagnosis

ZHOU Ying', HUANG Huayi'**

(1. Department of Laboratory Medicine, The People’s Hospital of Guangxi Autonomous Region, Nanning,
Guangxi Autonomous Region, China, 530021; 2. Department of Surgical Oncology, Roswell Park Cancer
Institute, Buffalo, New York, USA, 14263)

[ABSTRACT] The heterogeneity of tumors is an important feature of cancer. Tumor cells that lack
homogeneity increase the difficulty of targeting therapeutics. Therefore, identifying tumor heterogeneity is an
important task. The single-cell sequencing (SCS) technology utilizes next generation sequencing methodology to
examine the genomic sequence of a single cell, and obtain the variability of genetic and protein information
among tumor cells, allowing for a better understanding of the cellular function and the surrounding micro -
environment. By sequencing the whole genome, transcriptome, and epigenetic genes of a single cell, the complex
mechanisms of heterogeneity in tumors can be uncovered, thus improving cancer diagnosis and prognosis
prediction, as well as monitoring of therapeutic response. Here, we have summarized the advancement of SCS
technology, the principle and procedures of its analysis, the shortcomings of the technology, and its usage in
cancer research and potential application value in clinical diagnosis.

[KEY WORDS] Single-cell sequencing; Next generation sequencing ; Genome; Tumor; Heterogeneity
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20 A 3 J2 T 0 BSR4 i S o
5 BAZ R FA PRI A PR

S S o P S P R A0 5 RS I T R R A
TR OC B 7] 1, B 40 B U 15 B2 K (single cell se-
quencing , SCS ) J&— PP HAE YA 53 g 5 2 P i
o 38 I AR BUREE B B0 A i 96 240 M 1 3 A
2 (deoxyribonucleic acid, DNA ) . % 5% 2 (ribonu-
cleic acid, RNA ) %45 LA e 4 e 2 Wit 1% 15 5., 7T
TAa a5 g kA kR R L K ™ A T 2 M
DL AR OC By AL B 3E A IR R IR R A M E 12
Wir 8 190 S5 A= W b 7 9 DA K o TR 97 AR . HE X
T CFEH AT X SCS AR FEATA41, I % HAE
BALA 240 i 4 ek TR 9 Az A B R AR I A v ) o FH AT
4 4k

PIe= = o)

1 BB FF R RE SR

W H2 AR 28 77 17 AR 5 3 e 38 a0 AR AR
¥, Be g Xt JL 05 2 JLA J1 4% DNA 43[R Bl
Fo, BN IE AT ARG I 2 D A DL T4 R B, DA
752 B | R0 AR A R BE R H I P o A2 4
TR B AR R R, % 20 L 1) S - F 5 2 ER TR
B AR A L B A A A R — AR
(next generation sequencing , NGS ) £ AR 19 % J&& k52
IR 4 i PR 26 B4 L 1 ( genome-wide single-cell
sequencing ) #E L T H AT RE™ . 2000 FEAF 5T A B
K H mRNA 45 5% 2410 7 777 (mRNA-Seq whole-
transcriptome analysis ) % /)N B FL > DU 2 Jifg JH I i
() O 24 R e S AL R A 7 B0 KT o3 A, LR IR
1 4 K H % DNA J¥ 1) (complementary DNA,
cDNA ) [ 4 3% 3 42 155 51| 64% , [F] I 78 cDNA 5 14
B 8 B8 6 B BE R BRI . 2011 4F i Cold
Spring Harbor £ 5 % 1 MD Anderson J# 4iE H1.0 JF
S I 4k 38 B — Tl o B 5T 71 SCS HUR | REfE
X — A~ B 240 B A b R DR B DL B B R AT UE
o IR A L DR A A3 N R B 3, AT LA
| S G B R PR Y B 2 Bl Rk i B, 4R TR R
HANMLAE A o B SCS 45K RE 43 B 2 K #8 D1 %%
H DT 3 — 20 7 i 0 A b 988 0% 400 it A= )~ AL
il o [R5 A TR 1 A% SE SRR RE Ak D 2 B 1 —
FY ), GRS A 0 5 I 1k 0 T 5L R 5 A8 1Y
SRR S HE A 5 To i R R A Az | A R LA e
Al B A0 5 e DL AR I 3 Bl AR s B 9L
) 24 2% 00 7 R I 125 5 A 1 855 57 e S 350

RAFTPLAED S 2013 48, WF5E N D28 YR e
5 N BN A JE 147G A B 983 48 fitd (circulation tumor
cell, CTC) A7 4L K 4l Ah 4L )7, i o]
Ji R 12 W7 A Bt T — AT B R B

2 BRI R AR HY R

B2 ) A PR AT B R 2 )
SRZFLIN PP R R B A DI T, 3 3 P 7 28 0 4 LR
SRR S, AT AN [] #1468 7 40 B 45 A B B 1Y)
DIREFNAFPE o A3 DAL DU 2 %o B A% 4 i ) 43
SN A AT AR B 3201 B A A1
S TR AR AR 2 A v I e A SR
LI DU AR R A i B S SRR — RS TR Y
JUF B e s A, U HGE T BAT = B S5 bk
+ 40 i K IR TG 2 E R A i B AR I T . D
NGS hy FE Al (1) 45 b 2 WL 358 A% 200 1 ] 488 7~ 56 PR )
PR A 5 1, £9.9% DNA I 3eAk 4 8 (A8 i e
o T 45 A S5 A AR T A Y R S R A5 S
2= WA EAE DR i 2 G ™, Mt
B AR 2 RT3 1), I e PR 2 38 R A 5T 4 L Y

SR
3 BMNEFRARRRRE

LN P 3 B K 4 KD TR AL B2 i
B T 51 (DNA B RNA) 44 | 5 P 7 Al
BRI T
3.1 LM E

AT BN A BB AT, S BN R A A A=
KRG P e B o0 1 . 58— R IE A T4 B 52 10 40
B W R W R AR A AR B TR
BT 7 B Au i . (HAFTERRAEFERT ARE &, 5 i
B3 Al % T 5 AN B R 1) 7 3 4 i 4 B
Uiy S IR I T ARSI A Bk AR O T
FI) 3R B ARG Bt B RN 40 AR CR , H RTAE RHUE AT
SEBR T A A3t s R FH 205 vk A T A 4332k

FRATTRE — L b A8 2 ) BT T AN 25 93 5
FORBEATA A, IR LA 2R Ry BRAE , 52 BR T AE
rh AT AR e ELAA 9 5 SR R BE RIS A 1 T R A T R A
M55 o S AR AR Vo R I FH 3l 1 A 3 3 4
MIEEAR , AR BAR . HAZ SR AT RAK
Sy % BB A0 M 1 B 4 45 55 D R A 2, AN
FIF RN AR . 70— D E B R AR
SISO B R V) E R (laser capture microdissec-



BB S5EIT4eE 2017465 1 %594 45331 T Mol Diagn Ther, May 2017, Vol. 9 No. 3 - 149 -

tion, LCM) i 52 A HEOC R 7 56 TAH 200 1
(1325 W A AL, ¥R A0S B0 240 M B [ 2 T 285 B A
b DT SE B I 0 B8 o % VR LS AE T e S
T 38 BRI R 17T PR b R TR B — 248 STV
FAAS 2 M, ff R T 2 S AN M SR B A R, (H
SEAFTERUAR RS GE RN ANRE A Sk, It
b, LCM 1B A BB A A 5 45 4 2ok A8 v 40 A 25
Sy U B Ok B R AR, V)
kAR AT BE S48 A K AR A0 I ) i A= B 4 4y sl P
i A% , i HH: RNA 2 2R, AN S A T
U ATk 2 g TR

H TR b Je 240 L 5 3 i 3 e T R T
4 9 43 1% (magnetic - activated cell sorting, MACS )
oY, 5¢ G P IS 41 9 43 7% (fluorescence - activated cell
sorting, FACS ) B AR AT o X WA 73 85 07 5 1Y AR
e EZ AR Rl i A SRR IR
Bk 43 5 ¥: (immunomagnetic separation, IMS) J& T
MACS £ A, BIVFIF 4 i 2% 18 T e 5 7% 37 1
IR R BUAHSS & o TEAMIMWE S T, S ik
A ()5 A 2 TRTHT i P 200 6 VR o 17 e B4 A 1
b N BB 5 G B 1 4 ) A AN FE R 3 s R AT
i1 0% 48 M A5 DA 43 B 0 8 B A T A
k.

DG 20 B A1 AR H AT H B 22 1
G R A3 5 i, AT B A R AR AT R ORI A
# o FACS V- &3l i R EEDOARICAE 545 G 6L
553 A S8, 6 B S v 1 b R 2 20 B
U3 R i B o TR 7 0 N VA= =B e s R
T H AT B AN [FRAE (AR OREBE R 1
PUEFRIC FAAL R AR IC A ) R SR A0 M AT R A o3
B R K B B R R N K Y A L
PR 1M 7 1 At 200 o v ) o R v T B R ARG 3=
£ 20 B A BOCR 5 [R]F FACS BT A 9 2% A5 5 41
XA, B4 35 B Am 10 AT BEAGH I FR X | 77 7 Ay
S 20 LIS Y 25 2 0 JRUIS: 5 e A7h 200 L 1) s T B T
AT AL 453407

T3 — 3 e B S 5 R (microfluidics ) W]
S Ik N Ry A Bl R S8 B RORUEE B X H
() 4 B R A T 43 B, 32 ) A i B Y 2
I RE X 20 Mg HE A7 03k , Qi 38 A 5 HoA A 1
FLAE (10 ~ 100 pm ) 71 22 Fif 2y BE A& 1 (A 4573
T WU R A ) o TR IR AR AT A 2 Y A B
AR, X FEAS R FE D, I HLAE KA B 40 i )

JP (4 M 7 L R 4 g B DR AL 18— B0 i LA A
B, CA BT S FEHET R N
3.2 X 1FMR)J¥ 4 (DNA B RNA) ¥ 1

—ANIE B AR R 40 M 59 DNA FI RNA
& 1 A VB BE (picogram , pg ) 7K, A1 SCS HR
TET I ) 2 2EH AR Pk O PSR i B DNA 5 RNA
B I AR T H A — A R 6 0 R
fHo A1 5 sk B sy BRAE , w0200 XoF 2 A5 0 ) £ 4
JLrb 53 B B A R AT IO o ] IS 7 A 2 I ) S
43 FANA /b5 T AE Floecell 26 i A= B 5% , -9l ¢
il S 1 e o S N T 1) W T P S O e
B A Re PR UE R 43 1 Fr B nT gl i 21, I HL
SR 55 R I AR K . R AE DU Z T,
i e AT 2 A H AT IR Y 1Y (genome-wide nu-
cleotide amplification ) , 11, 4= 3& K 21 4 % (whole-
genome amplification, WGA) Fll 4 #% 5% 21 ¥ 44
(whole-transcriptome amplification , WTA ) ,
321 LHEHNHAYH(WGA)

H B AR RTEBA 750 I 1] PR B AT B2 N K3
il DNA FY g &, — 28 3%J° PCR /Y J7 i ] HI T
WGA, F2 B 4145 - 5 T A48 PR L PCR o Bl (19 47
HaFr A, aniR 17 5 4% 1 IR PCR (degenerative-oli-
gonucleotide PCR , DOP-PCR ) ; # F- 45 i ;2 v A LA
PCR A EL Al 4 38 H R, a0 2 H 8 40 4 48 1 (mul-
tiple-displacement-amplification , MDA ) LA ¢ 3T £
R KRR G R P 4 % (multiple annealing - and
looping-based amplification cycles, MLBAC) .

DOP-PCR J2& SCS ##] # I HA , th T 227
A ARG B RN (15% ) , PRI FH 32
FR'S, MDA R R el HIE R — HITH 24 fig
XA LR 20 AT i AR LR I A PG 10 ~
100 kb K/ J B, BE4R I Ko 2 — o8 BE A 4
A A, F 2 T AP 25 AL 1Y) DNA R 5
£ 4% phi29 DNA X 4 i il Bst K i Bt DNA R &
fit o AR LASS G i 55 | W) R S R A1 SN
JIep= A B BRI, AT DA R B DNA 7 B s
B B e Z 1 1) DNA B, JB 8 — B [ 52 0 S0 4%
Ay, T 5 SRR A 1Y H R BEAY DNA. MDA 5
BT PCR 1% 52 WGA J5 i 41t , H A #4246
Phi20DNA 54 i HL A 75 AR A E & 19 B 45
AL DNA SE i1 51 A0 A 3 7 ) f s
BORY I RE S . MDA SRR F8 5y s ik, vl
DS B B A4 PR 4 8 S -4 R AR
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(7 5 2 (>90% ) o {HJ& MDA L f7 75— SE {5k i,
R 035 AR RE ST 1S . A e B 4
B EANIY ) AR B R 2 2 2805 (T 3K 65% )
TS YBT3 BEPLS 1 W) S AR 45 & e ) 22 7 5 3L
B4 38 O £y, R X MDA P FE B 5 4k 1) T (4
FEAMEME R S5 3L ) , B AT 3SR IR St i
JE W T ERRIC (9] 40 SYBR Green) $8 A KV 1K £
i, DU 37 38 0 B R AT w0 SO0 I, i
FEAR LT T g B0 ) e g — T A
A H M B AR MALBAC & H M b K 24 e 2
A A& 5 LAY F AR AR L , MALBAC FY
R IR R LMY 170, O HARTET
i TS MDA Ty 75 2] 58 86 9 1 7 1y 5 35 il
KL BRIR B EE N A28 A FRBIE B LT A 1) FOIR
Gy F  REGL AR BCYT Y 5 P R L PCR #EATY 1Y
H T 0L I 8 A AR B fin 2 — , U)RT sk S i oy i H
o MALBAC 5 A 520 it 42 5L PR A 0 7 1)K ff
JEE KRR BE 2 5, L& T RE A% & 90 Ji1) 4t it = 1] 1)
e 255 o 7R 25% NP IR F , MALBAC HY B
J¥ 0] 35 93% , Tl MDA % 56 2 0 73% , Rt A
WGA iR 4 3 — B i i far 2D RCR R Y
Fisio 534, MALBAC X FLA% 11 R 22 25 1 (single
nucleotide polymorphisms, SNPs) %5 {3 & [K £ 1 %
i (AT 3K 70% ) , GEHS Hff b AS: I % D1 %% 2% 5 (copy
number variations, CNVs) | ¥ #% 1 g A8 5+ (single
nucleotide variations, SNVs) . i A/6kt 2% (insertions
and deletions , INDELs ) A5 S 2 Ho e 5 00 2 7T g
B BB BE PR ™ . MDA Fll MALBAC 5 A&
AR MDA I B CR T, Se ey A AR T
MALBAC &3 ¥ — M T 45, (4714 DNA 9 &
FAXFEL D, BRI B SO AR AR
3.2.2 AT H(WTA)

£ B MR R 1k mRNA 7E WTA %) 4 B B 5
5%, LA Oligo-dT 5| Wy % 45 3 — A48 K v 91 5 i 47
PEREEY 1Y . WAt Oligo-dT B A 2 FIAS AR % 7
7742 cDNA 5 F — 25 U e A0 % o H AR T Y
WTA F % 3t F f£ 4 PCR, 4 K PCR (modified
PCR) & 4% 55 (in vitro transcription, TVT) DL &
Phi29 DNA R4 B 31 RNA § #7730k =2
3.3 A Kt B 2R A R oA

X 1o 0 2 BSCHIE V1R T A A e R T R A
BT I OCHE PPN AR A 23 A ) BEAS R AR 5 AR ¢
e 5 73 B ABALL , B0 20 B 10 1 S B AR BR 4 ke A

(adapter) 3% 4% 7% (linker ) \F5%5 751 (barcodes ) |
IR B IE A5 Y DNA L SR (8] A Il 2 22
S ARG PR R E S TR Rz b
G 9 E B D | 3 IO B it 5 PR 20 S I R 0 A
o RN MI BT TR B A 5 i 5 55 B
= LL B A A 7 81 W75 B R S T 08 43 A kit
ITEAR AL 3, —Fh 7 Pl ) S gy el
PUB AL IR SO “BRifEfl” , DhREARD™ 18 O 25 1k 5
T3 A5 B S e S S O FRARLT 1 PR LI A
PWHATIRA 3. MR TR M R E IR G T
AT DLt 3 B v R T R R R R A A
SR AT AL B S A S i T AR OR A A] , n
SmashCell , Velvet-SC Fll SPAdes # 1 2 #RHEAE— E
TR EE | o e B 240 e A5 7 5 FE AN SA A ) A v it
5 BUT DR 50 P E A B

4 BRI R AR ERET KRR A

X240 LA T 4 I e B R JE — 1 S AR R
T3 2 2 0 M TR S DNA FEAS PRI e 25
SR H R B X S A i R A RAE i — A
H S5 1P, o AR A3 B
AMLAE R o SR, i TR SR TR A A, A
[F] F) 240 M it A% 1 B T REAFAE 5 22 5 . IRZARE
BERME R, I A T A0 B (300 400 i)
HI AL O 2 7R AR SRAE 9 B Ak i B v 7
R R SR Ak KM P AR LE , SCS
ANASCI e DR 3R R KT BEERIORS 8, 17 EL 3 RE A
PR B [N 3R 8 05 UL AR 25 % RNA, LA 32
IR ZIEUH o A ] SCS FAREA -
FERGE MR , AT A B O MR S A2 RE AL 1Y
A5 P R AR S MR S R | 2 A DA A Bl
FATHEA IR A TFUEAE R 19 % A Lk e K
i

5 BRI AR FERRERAGI h Y I PR R AR

5.1 SCS HiAR 5 g AH S H 2 57 1 A6l

IR B Sk R R — A 22 R D S R BB B i
e, B 2 B— AN 1E B A 40 M 3R B 5 72 Oy — o
T A MR B AR . DU R AN [ e A
A S P ) i e 26 TR AN 1] £ ek g 3 S C BRIV e e 4
A BERS AT AR , A B T BT S Gt B A R
P4 e I AL BRI AR L K A B R 64 T3 )5 45 96 7 1
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et S ZH RT3 R 5 R 2 000 5 i 6T T g A G
WA A8 1 B AR B 22, 9140, 45 H s CTCs 1Y %%
SR AT AT R, T IR AH DG R % 5 T R S R
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FHIEHE , CTCs AT REAR R —FIRBRCRZS . BLAh, 45
H W CTCs 158 PR 4 4 A1 30, — S 7 T Jd 24
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W CD47 ] P Bly [ 6 20 i 3k R G R A —
A 5 BT 2H 3 v i A BRLTE TE R 4 M ) BE b & 4
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5.2 SCS FA 5 e 4 it 72 4 iy o

i 96 1% Y8 A U Sast AR AR S AR R AT LA
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() & 3K 77 TET A B R AT D A e e A i R
o DA 534 g e Ak i i R 9 HoA R i
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DN 5000 32 B8 T 0k DA R 7 o A v 7 A T e A 1R
2RI,
5.3 SCS HF AL M iz W fia Ty

FE R A e aok A v RRBR (1) a8t A% A8 S m]
LR ) Jib 988 40 B X Y697 I RO o SCS 2 AR AT LR
SRR 2 W AR IR T A DG bR 4%
Tofr g A G 1) 5 R 92 A8 EL A IR IR L, A A 4
FE R AR 2 W AR AR R, AR SR A R
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i il ) EGFR &P 5748, H2: | X 28 4= Yy b
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T B0 12 W7 DU 75 222 4 S T 20 RN 4 1T Y 43 AT o
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() B e 2 A R R W B B LIS A A 48 0 1 G
Ho flan, CfeVr 2w 5um B E Hoge s NoL4 5
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AEFE o A AR (0 R AT AT DB B R R
D 1) S AR B 1Y, a0 SR AR B X 2E bR ic R 12

Wik P st & 2 8w 12 .

AN, FRATER T ST SCS AR MK 12 W ify
e f5 AL i B AERS R TP E AR
SCS H AR AT LIy [0 25 Py e B4R 25 2% . A3
WUk, A8 A IR A DG 1 38 A% A8 S T A iR %
YT B A R I A S B0 [ 25 9 mT AT
SRR TR, BRI BE 45 A A AR IR A T Y
e EAL o, G A LB B9 4H R A 2 2k
fifg 41 441 7] LA 97 PR €A 208 (%) BRAF #l 5 LL 23R
J7 FLIR I 1Y PARP #3550 56 {FL ey i 5 ot
P B 1) L, AN (] 500 i) 245 0 X)) ey S AR AN [, B
2 7] %) g 2 78 g A0 ) 24 Pt SRR ] i EL
FEVRYT R BE ™ AR T A 1) o7 5™ A= ik 245 Pk 1 3
BARSE R ), DRI 3 TR ARG T A 1) 24
Y 6] LUK B Rk e R s Ab , RIS PEAR IR
7

A SCS H AR LU T AN 5] 1 Fiegg 28 780 A0 By
Bt e i 22 5% A B Tl e AR
ZEN K B R HE IR Y R M . NUC-Seq A& —Fia] D)3
ARSI E X AL Y1 S 4 3 R A A T 58 4 R G 8
(R T 3 2 0 B A% A L A B
DNA 2 HEA7 5 i o 3 o 0 8 DA T 4S04SO 38 A= 1)
KU AT . NUC-Seq AT LA FH 2 & 4l
ARAT E Z B0 43 I R AR AR 4 A 1
AT LB s B 3k DR A S MR A I ok . O
A G132 F NUC-Seq $ AN ZL MR 9 8 5 2547 540 ifg
FH PR 2H 0 e e B, A TR S 7Y A LB A7 AR s A%
R ZES . MR e, = I FLIE B
i 24 A S SRR A i T R % 2R A2 A (ER) BH P £
AR S AR RR A , PR BR BHAE R IR YT 3L
JEARNT R BT e BRI IR 4 S A P el AR
2 PR A L R R ) AR R A AR E RS
T A 570 DU A B A e it Ak i B O R BOR i 2
DR 2 B R 5
5.4 SCS $ A 55 & IfiL B A~ CTC 7 T I Ji 98
RSNt JE b i 107

SCS HARBR T 76 g dd L R I 2L fe 34
W ATE CTCs W 7 T i H EEAE ] . CTCs 248
F AR g Ak & b sl A2 AL ) B AN A I
AIE A 110 e 2000 L, A A S0 v A D0 380) ek 2 4 i £
71 IR 328 Ak B 1 T R, R R R IR
i35 4 A A5 AR 2 AL GBI 9 AR A T B ST AR R
MY AL B BEIEAT . CTCs 11 43 P 41
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J¥ 1T A Sy g 32 W A0 PEA TS 1 — R AR A AR 1Y
TriET s WGA B 4 3 DR ZH 0 R 5 A ] %o J % v
Joi \CTCs 56 B Pk e A B A 743 15, FF-48 7 Al
Z ISR R o 5 M AL 2UR L, i R A
O TAREC AN AT R R AR TR T AR Sy B
S TR TE A REARS

4 J DR A 3z SR KO 1) B 40 L RNA I ) 7 3k
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BN P60 29 A0 1) AS ) A 3 IR 3R 3k T =Y Ay
Br, SR8 CTCs 3 A A b i 2 . SR AR
DNA {ill Jf* (targeted DNA sequencing) J5 ¥ W 2% 5|
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6 NG
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ey (BEBHPE ) o fldn, i T e R g 3 5 5
HUIR 22 il e 40 10 2 AR BE AT A4 L, 17 NUC-Seq £
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[ E] BH® 0o &ni iR g0 f 3% 3k & 7 98 ¥ # 25 A 4 (neural precursor cell expressed
developmentally down-regulated 4-like , NEDD4L ) 3& K 2 250 5 7 N 11 J& B R & 7 & Il J& (essential
hypertension , EH) % Ji KU e HfG B R A M. g BEHU T JH T 919 44 EH A& K R0 41
W P I FH UG TE /Y 934 44 IR TE 8 RO WS G, R AT N F1 22 BERICSE | A s I K il v 2B b
FE AR, 38 3 MassARRAY® IPLEX SNP - &5 X NEDD4L % [H 152288774 Fll rs3865418 W 4~ {37 15 #E 1T
SR8 IR AT R T, BRSO M ERE PO EIERE |l =R L s T M T R
B EH (19 e 15 PR3 5 5 091 - %o B 43 A7 & B, rs3865418 407 i K P AU TT K %5 4 56 X T 7T B IR EH & 9 XL
K 5 rs2288774 i ik [K B TC Sy EH A8 M08 T i 59 02 57 DA 3R T rs3865418 £ i CT HE [A By EH i
HHRERERNR. i NEDDILIER ZISNES T M m R BH A& KUK M2 BH fa ke R A .

[k#EiR] JE kM IiiE; NEDDIL; 23851k ek ER

Association of neural precursor cell expressed developmentally down-regulated
4 -like gene polymorphisms with essential hypertension and it’ s risk factors

among Guangzhou residents

SUN Minying"*, LI Yaohui', LIU Lan', WU Xueji', PAN Bingying', ZHOU Ying', LIU Huazhang'*

(1. Guangzhou Center for Disease Control and Prevention, Guangzhou, Guangdong, China, 510440; 2. School of
Biotechnology, Southern Medical University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To investigate the association of neural precursor cell expressed
developmentally down-regulated 4-like (NEDD4L) gene polymorphisms with essential hypertension (EH) and
its risk factors among Guangzhou residents. Methods A total of 919 EH patients and 934 healthy controls
matched with age and gender were enrolled. Demographic data as along with results of the physical
measurement and blood biochemical detection were collected. Two SNPs of NEDDA4L, rs2288774 and
rs3865418, were genotyped via MassARRAY® IPLEX SNP platform. The software SPSS 20.0 was used for data
analysis. Results The risk factors of EH were overweight, obesity, central obesity, hypertriglyceridemia and
hyperglycemia. Genotype TT and allele T of rs3865418 could decrease the risk of EH in the case-control study.
Patients with genotype TC of rs2288774 showed lower risk of hyperglycemia, however, genotype CT of
rs3865418 revealed higher risk of overweight. Conclusion  Polymorphisms of NEDD4L gene were
associated with EH and its risk factors among Guangzhou residents.

[KEY WORDS] Essential hypertension; NEDD4L; Polymorphisms; Risk factors
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J5L & 4 & 1L (essential hypertension, EH) J2&
B WA PEARAR Y e . 2015 4E [ K T2
P s T )7 4 il A 0 b [ s R 3R 5 18 M
ARG (2015 4F) ) F5 i, 2012 4E TR [ 18 % S L
O R IR AR R 25.2% , M 24 T A 44 AR
NG R < I A= 0 1WA < = (12 SRt 5 QI
FIFE ok i XL A8 Y R A A= AR T I e T A R
PAIZR ™ g I B 425 B i o Mk 12 114 D B

EH 19 A A= 2 AR 0 20 15 35t % PR 3R R4 PR &
EEE SR . 2528 s R R W], & T
JE TR KA G g R A s A R e T T R
EH 1Y FZfa R, U 7, K ER A 6 Al
J& BH 8 22 A, JHerp b K2 40t 38 18 (epitheli-
al Na channel , ENaC ) #H ¢ 2 1 76 8 5 7K Sh A
Bt B b R R AR ] . PR AR AN R A Kk
H ¥ FE 8 1 4 (neural precursor cell expressed de-
velopmentally down -regulated 4 -like, NEDD4L) 2
ENaC R G042 (1 OCHE RS, 7] 45 ENaC 1y R 35
AR A, A 198 5 vh & 45 B 2], NEDDAL
2 h BURAE & I e B 2 —, HERA
Hu X EH Ui 47 1Y fa B PR 3R B & L, o2& EH Bl
FEROCHE . it A BF T o S A A ks
FrA I N2 e PR 22 25 R 5, 255 0 B T M B 1R
EH A A& K X 2 973 B NEDD4L FE[H 52288774
il rs3865418 i i 2 A5 1L 5 EH & KUK L2 H A&
Wr PR 2R A AE DG, AT S BHL A B 428 F A1k — 2 1
5%,

1 WM&REFE

1.1 X%

2013 A7) M T AL ZUTF e T 12 P T 7 4 i 25
HRA AN G AT BTN AR R A
JE B 2 BE Y AR R AN DB TR A i
FH Z By BORE BRI D73, 78 12 M7 EUX
FHHL 60 411X 300 4~ J&7 Z/R 6 677 1 R BE 20 030
No HEIXFEZM R BCR FH R 48 PPS 15, LK
JEE PO R R TG , SRE P B BEHUR FH BE ML AR
B g th T R B R A G . A
S X G B R 2 5% A 0 JE R, A0 A BR i
O=ACA NS T N TR P EE R R, AR
TG -5 At R 8 45 5L 5 @) JC i gg sl 244 4F P G I
§ ;s R ES HAM 5T I P AUEF K ML ; @955 61 21 Ny
30 ~80 % EH 3, HEBR O WAL | fisi 25 rh O R

9 B D REAS A 0 R 4k e Pk R R Bk B
5 B TE R — F& A Fa AT, AR B A M L
151 5 95 191 ZH AR DC BE , 1l 5 <140/90 mmHg , [ 3R To.0
Iy M0 %657 9 9 S v I % MR S ) AR R IR A X R
o e, Tk I A A% 1 919 24 D kM v IR
B I 934 AR RO AR X4, & iR A
SARUE R 2 A AR B 3 Wi B Y 46 =140
mmHg F1 (%) & 5k H: =90 mmHg 5% 1F 7¢ i F % &
259, TR ABEX G B[R RS AR T
HE R A
12 ik
1.2 —FRIIE

AR T SIS P R R aE S f
R BE AR AN 218 0 DL B WA RO R b A
T
1.2.2 RS KA Kl s A= A A

RS AG Ar A 46 B 5y RS N LA Bt e . BT
A3 H B 2 WHBCEBME . 5 2 Yl 5 A
#Z=1 cm fMREAHZE=1 kg JERFHZ=0.5 cm | L%
=5 mmHg, 70 & 3 K, DL&5 R4 1 2 I
THESEYIME . RETFIER 5 25 18 S8 R ki 3 ~
5 mL KGN 2 B I | AL 1 AN 3 =R 7R A o,
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B R [ AR AT A v < S A4 R ) 2 (W S/T428-
2013) )", H B i & 45 %X (body mass index , BMI)=
T 5 (kg) /5 5 (m) 2, 24.0<BMI < 28 & i
1 BMI=28 5 SCHIE R, 55 PEEEFI=90 cm 5 4Pk
JE =85 cm 2 LA HR 0 PR AR B 5 0 HE [ i (total
cholesterol, TC) =6.2 mmol/L "4 & TC, T uh = f
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oIl
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Mo THaBORH I £ P2 (x £5) TR, A L
R PR SEFEAS ¢ A6 50 5 THECTE R ] 1 £ sl R 3R
7~ K 2 KB s ok 22 T &K AE 254 Logistic 7114
A3 AT AR 5 X BH & Ax RUBS: B9 52 M, 1158 A $5 kL
(OR) 1 95% 1] {5 [X.[1] (95%C1 ) , P<0.05 N 22 74
Giiterm X

2 #HR

21 EHfEWIAZ
EH 415 TF % 4 TRALAE I 1 51006 o

25 (P>0.05), EH4LEBE JERE HPOMERERE &
TG . e AR AN ES LG 3] 8 2 v T % BEZH (P<0.001)
Z N2 Logistic 81077 # 781X 5 484534 4 EH
G 2 (P<0.05) . HAbFE AR 22 5 ¥ G 2#
B,
2.2 NEDD4LH:H £ 5V 1

W37 5 rs2288774 Fl rs3865418 44 3 Fl 5k
A, H 43 A[ UL 3 2, Hardy - Weinberg - i A6 56 i
N, P B B R 78 43 A5 ¥4 75 45 Hardy - Weinberg i3t
45 (P>0.05) .

x1 I'MHTEREHERERSH

Table 1  The risk factors of EH among Guangzhou residents

215 ki F (%) BPEn(%) ] HE (%) ] HERE(n(%) ] T MEAERE (%) ]
X HEEH 934 55.02:+14.82 491(52.6) 275(29.4) 46(4.9) 197(21.1)
EH 4 919 55.73+13.20 515(56.0) 459(49.9) 132(14.4) 333(36.2)
iy A -1.084 2.247 81.399 47.522 52.014
P 0.278 0.134 <0.001(<0.001) <0.001(0.004) <0.001(0.013)
OR(95%CI) 1.712(1.365~2.148)  1.776(1.205~2.619)  1.359(1.067~1.731)
251 w1 TCLn(%) ] w1 TG [n(%) ] i (%) ] WM (%) ] [ n(%) ] B (n(%) ]
pagiist:il 193(20.7) 241(25.8) 155(16.6) 217(23.2) 203(21.7) 638(68.3)
EH 41 194(21.1) 331(36.0) 290(31.6) 190(20.7) 202(22.0) 641(69.7)
11 0.056 22.647 56.817 1.769 0.016 0.450
'PIH 0.813 <0.001(0.030) <0.001(<0.001) 0.183 0.898 0.502
OR (95%C1) 1.263(1.023~1.560)  2.065(1.641~2.598)
‘PAEZR/R A : i K P A (Logistic [ 53H7 P{H)
% 2 Hardy-Weinberg i FE#RIG LR
Table 2 The results of Hardy-Weinberg equilibrium test
12288774 rs3865418
20 531 ZE  PfE IfE PH
TT TC CC CC CT TT
bopiisEZEl 344(338)  435(448)  155(148) 0.772 0.380  388(383)  420(430)  126(121)  0.530 0.466
EH 41 374(363) 407(429) 138(127)  2.458 0.117 426(424) 396(401) 97 (95) 0.122  0.727
L2V 718(700) 842(878) 203(275)  3.076  0.079 3814(806) 816(832) 223(215)  0.707 0.401

KEPRRISE Ry - 92 B (LR 1450

2.3 NEDD4L #:NZ75M 5 EH AH G

9o 161] - o BB A AT &2 TR, rs3865418 137 1, %L R 7 i1
SR L A AR AR AL TH) 22 S A B it B L (P=
0.047; P=0.013) . FCIEAF#E 51 BMI L L 25
JE MBI TG J , B2 A TT K% 228 T ¥k EH
1y 4 5 A & (OR=0.666, 95% CI=0.486~0.913; P=

0.011; OR=0.808, 95% CI=0.700~0.932 ; P=0.004) .,
rs2288774 1 5 22751 5 EH B RS G 56, WK 3,
2.4 NEDDALFEHNZZSVES EH GRS R 2 A
g ik — 3T NEDD4L 3 H £ 251 5 EH &
W6 R 25 0 FH DG, % 152288774 Fl1 rs3865418 19 i
SSUAE BH 4110 430 A0 i 55 8 IR B PO AR B
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*3 NEDD4LEREZHMEST MHEREHHEXME
Table 3 The association of NEDD4L gene polymorphisms with EH among Guangzhou residents
37 15 e [R]  /25 v FE A POpicEA eI EH 44 * V! PH" OR (95% CI) PlH®
T/T 344 (36.8%) 374 (40.7%) 1
T/IC 435 (46.6%) 407 (44.3%) 3.050 0218  0.858 (0.696~1.058) 0.153
1s2288774 c/C 155 (16.6%) 138 (15.0%) 0.789 (0.592~1.052) 0.106
T 1123 (60.1%) 1155 (62.8%) 1
2.899  0.089
C 745 (39.9%) 683 (37.2%) 0.878 (0.764~1.009) 0.067
c/C 388 (41.5%) 426 (46.4%) 1
C/T 420 (45.0%) 396 (43.1%) 6.130 0.047  0.796 (0.648~0.977) 0.029
133865418 T/T 126 (13.5%) 97 (10.6%) 0.666 (0.486~0.913) 0.011
C 1196 (64.0%) 1248 (67.9%) 1
6.192 0.013
T 672 (36.0%) 590 (32.1%) 0.808 (0.700~0.932) 0.004
BIECCE YL ) 5 PRI PAE ; < dE 2 A Logistic [E1H 4347 P {H
F4 rs2288774 B S EH R EEMEXME
Table 4 The association of rs2288774 polymorphisms with risk factors of EH
FER AL/
J[ERSAISEN e s e Pl s PME® OR (95% CI) Pia«
L e o a x
HE TT 197 (42.8%) 177 (38.6%) 1
TC 201 (43.7%) 206 (44.9%) 2,550  0.279 1.144 (0.863~1.516) 0.349
cc 62 (13.5%) 76 (16.6%) 1.355 (0.915~2.006) 0.130
595 (64.7%) 560 (61.0%) 1
2653  0.103
325 (35.3%) 358 (39.0%) 1.168 (0.966~1.412) 0.109
AE R TT 323 (41.0%) 51 (38.6%) 1
TC 348 (44.2%) 59 (44.7%) 0.446  0.800 1.070 (0.714~1.603) 0.744
cc 116 (14.7%) 22 (16.7%) 1.194 (0.693~2.056) 0.523
994 (63.2%) 161 (61.0%) 1
0.454  0.500
580 (36.8%) 103 (39.0%) 1.093 (0.836~1.428) 0.516
EEMIN ¢ TT 241 (41.1%) 133 (39.9%) 1
A TC 260 (44.4%) 147 (44.1%) 0.357  0.836 0.988 (0.732~1.333) 0.935
cc 85 (14.5%) 53 (15.9%) 1.118 (0.740~1.688) 0.597
742 (63.3%) 413 (62.0%) 1
0.307  0.580
430 (36.7%) 253 (38.0%) 1.043 (0.853~1.275) 0.680
& TG TT 237 (40.3%) 137 (41.4%) 1
TC 265 (45.1%) 142 (42.9%) 0452  0.798 0.918 (0.685~1.232) 0.569
cC 86 (14.6%) 52 (15.7%) 1.053 (0.703~1.578) 0.802
739 (62.8%) 416 (62.8%) 1
0.000  1.000
437 (37.2%) 246 (37.2%) 1.00 (0.821~1.219) 0.996
1o L TT 239 (38.0%) 135 (46.5%) 1
TC 304 (48.3%) 103 (35.5%) 13.325  0.001 0.598 (0.439~0.814) 0.001
cc 86 (13.7%) 52 (17.9%) 1.060 (0.707~1.589) 0.778
782 (62.2%) 373 (64.3%) 1
0.785  0.376
476 (37.8%) 207 (35.7%) 0.908 (0.739~1.114) 0.353

R CE L) s ROT RS PR IE S50 Logistic [T 53047 P {H



- 158 - N ieW SR A4k

201745 H H9o%

%534 J Mol Diagn Ther, May 2017, Vol. 9 No. 3

5 TG & MBE 5 AN ek N R a1t orbr . 45
FEW ,1s2288774 v p5 KL K AL TC S EH R =5 L0
1 A5 3 B & (OR=0.598; 95% CI=0.439~0.814; P=

&5 153805418 BEEME EH Bl ERE XM
Table 5 The association of rs3865418 polymorphisms with risk factors of EH

0.001) , .32 4; 1 rs3865418 {v 5 CT FL K %14 EH
BB LA E G K R & (OR=1.396; 95% Cl=
1.060~1.838; P=0.018) , .3 5.

fal Nz FERR/AEAr R e & 718 PA® OR (95% CI) PH¢
T c/C 230 (50.0%) 196 (42.7%) 1
C/T 180 (39.1%) 216 (47.1%) 6.078 0.048 1.396 (1.060~1.838)  0.018
T/T 50 (10.9%) 47 (10.2% ) 1.084 (0.697~1.688)  0.720
C 640 (69.6%) 608 (66.2% ) 1
2.344 0.126
T 280 (30.4%) 310 (33.8%) 1.155 (0.949~1.405)  0.152
L Jie c/C 365 (46.4%) 61 (46.2%) 1
C/T 333 (42.3%) 63 (47.7%) 3.720 0.156 1.117 (0.761~1.638)  0.573
T/T 89 (11.3%) 8(6.1%) 0.530 (0.245~1.149)  0.108
C 1063 (67.5% ) 185 (70.1%) 1
0.670 0.413
T 511 (32.5%) 79 (29.9%) 0.880 (0.662~1.169)  0.377
LN g C/C 287 (49.0%) 139 (41.7%) 1
A e C/T 239 (40.8%) 157 (47.1%) 4.545 0.103 1.299 (0.970~1.740)  0.079
T/T 60 (10.2%) 37 (11.1%) 1.257 (0.788~2.005)  0.338
C 813 (69.4%) 435 (65.3%) 1
3.201 0.074
T 359 (30.6%) 231 (34.7%) 1.179 (0.958~1.450)  0.120
BTG c/C 282 (48.0%) 144 (43.5% ) 1
C/T 243 (41.3%) 153 (46.2% ) 2.125 0.346 1.240 (0.932~1.651)  0.140
T/T 63 (10.7%) 34 (10.3%) 1.078 (0.677~1.715)  0.752
C 807 (68.6%) 441 (66.6%) 1
0.782 0.376
T 369 (31.4%) 221 (33.4%) 1.105 (0.901~1.355)  0.337
h=liigi c/C 288 (45.8%) 138 (47.6%) 1
C/T 277 (44.0%) 119 (41.0% ) 0.827 0.661 0.880 (0.654~1.184)  0.398
T/T 64 (10.2%) 33 (11.4%) 1.051 (0.658~1.678)  0.836
C 853 (67.8%) 395 (68.1%) 1
0.016 0.899
T 405 (32.2%) 185 (31.9% ) 0.973 (0.787~1.202)  0.797

BIECCE SR L) 5 PR ITR S PAE ;<A 5% A4 Logistic A 404 P

3 itig

UTAFR , Bl A I KPR L A3 7 A
AR REE R LR B | R I A B G R
M, MR R A D Bl R A TN R A
L 3R EE R EH AU R BT e K
JEE A N3 T A AH B OROR AR 1 AR A R
i o 5T () 1 DXOMT RS b R ER G A 35 )
WY 22 5, FAR AL X EH JA TR 00 2 B fa
FOFHEATEOER 1, BAR U N E 2L

BEAT , BH (14 4 A At 55 i 4% 7 S e 3k DR A 5 o
DIAHG . HATE R BJL A A s 5 B A,
P 2R - L K o B - TR T AR e [N 9 B AT G TN 1

FE o ISCER PR R A A R 2 DGR 5
R, YL ik 18q21-22 X B 48 55 5 EH & 5%
YIAH G, 12 DX 3k A0 4 1A O 2 BH 35t % 2 DF 52 1 34
B NEDD4L R H A7 F 18921.31, H 4 i 7= 9
4y ENaC 2 4t I8 45 (1) 4 3445 . NEDDAL i i 5
B 4545 ENaC 254, 520 200 f AR R, AT
TR 2 A 5 A R ROSORIT RS IR PR
KR IE S, A7 T NEDD4L J [H 41 i 7 X i 3k
] X 5€ 7% 154149601 5 EH Bz AP ikt 35 40 56 o
o, S Fh SR I s A Bl 2 — " Ay
T NEDD4L J: W & + X 19 2 A4~ & 2 A7 5
r$2288774 F1 rs3865418 7E H [E A H (1) AFF 5% AH X
Lo
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ABFFEAES T 1 853 44 Ji B b R A7 RE 4R M
A AR I R iV A A A bR A D, I 38 3 Mas-
SARRAY® IPLEX SNP - & X 13 j4, rs2288774
1s3865418 FEATIREH 43 AL, DI AR M i1 & ) EH /&
KR 2, M1 NEDD4L 3& R 2 2514 5 BH &k KU
K EH fE 6 R Z Bt . g5 R, 7T R R
EH 1) & 5 F 2 A IERE oo IR RE & TG
T HE 5 995 491 - % BR A3 T & B, rs3865418 {7 15 55
A 3L R TT R A5 JE PR T AT R EH & 3 AU
55 Liang 5™ W5 45 5 — B EH 41, 152288774
A7 5 LRI TC S EH AR IS T i i O R 2%
1M 133865418 {37 s, CT 3 [K 1k EH 8 & & AL 8
) fE 6 &, 78 NEDDA4L 1K 22 25 v ] fiE i it
ISR EH R G fa B PR 2R 3R 1 3G in BH 9 & 4=
AU .

T2 UL 25 R BR 1, AS A 58 O R B AT R
& PG T AR T T R A, SR BH AR T H I
JEIEF ANBFESEAT 04T, A AT IS 1B B R 17
A6 5 A AT BANE 4T 5 (L% B NEDDAL %4 1K
[ 2 4~ SNP o7 5 47595 U 23 B, AR A HoAth EH
2 ML 0 6 DR A7 B 0IE 5 A0 AR v T2 A, REAS
G R X EA R IR i — 2P 583
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JET PCR-RDB {0 B P L IX. HCV 25 PRI BF 52

wmm FeE AU wE FE SHEEX AR

[ E] BH HiTREmHEE) )V (polymerase chain reaction, PCR) - [ 15 4 38 1 (reverse dot
blot, RDB ) 7 B P4 i X PR U IT s s S PR A B g R . ik REERUSEVE L IX 610 4 7R U JIT 4%
F| ] PCR-RDB 547 P9 T 25 JE R BRI , F0 A SPSS X il &5 SRt A7 e 1220 b1, &R 610 4
T ER R 10 Y 273 4] (44.75% ) , 2a 7Y 286 141 (46.89% ) , 3a 7Y 30 141 (4.92% ) , 3b 74 11 4] (1.80% ) , 6a
10 1] (1.64% ) 5 25 5 PRI TR ] 1) £8 38 1 0 LU 491 1) 22 5 AT e 12 7 L (P<0.05) 5 55 At 26 PR 78 55046 L
HCV 3a B FH K P RAR, 25 B3 (P<0.05) . 58 PEPTHLIX TP EE DL 2a 10 BN 32, /E
B M A4 5 iYL HOV B 5145 I ; PCR-RDB £ AR 78 PR 8 T 4 5 75 L A 49 84 v (%) o A 1 F HCV
O3 TR IR L)

[RBiR] AR EE; HEH 438 PCR-J ] s 2458

Investigation of HCV genotypes with PCR-RDB in Shaanxi

YANG Liu, LI Jinjie, SU Mingquan, CHANG Liang, LI Rui, MA Yueyun, HAO Xiaoke*

(Department of Clinical Laboratory, Xijing Hospital, Fourth Military Medical University, Xi’ an, Shaanxi,
China, 710032)

[ABSTRACT] Objective To discuss the application of RDB - PCR method in HCV genotyping in
Shaanxi Province. Methods HCV genotypes were detected in 610 serum samples of chronic hepatitis C
patients from Shaanxi province with RDB-PCR. SPSS was used for statistical analysis of the data. ~ Results
Out of 610 cases, 273 cases (44.75%) were genotype 1b, 286 cases (46.89%) were genotype 2a, 30 cases (4.92%)
were genotype 3a, 11 cases (1.80% ) were genotype 3b, and 10 cases (1.64% ) were genotype 6a. There were
significant differences on the gender ratios among different genotypes of HCV (P<0.05). Compared with other
genotypes, the patients of HCV 3a had the lowest average age (P<0.05). Conclusion The genotypes 2a and
1b are the main HCV genotypes in Shaanxi Province. It indicated that the HCV genotype was associated with
gender and age. The application of PCR-RDB will facilitate the popularization of HCV genotyping in clinical
laboratories.

[KEY WORDS] Hepatitis C virus; Genotype; PCR-RDB

TN U RTF 4R % B (hepatitis C virus, HCV ) & —Ff
PO R LR M IE £ RNA BUR 8 . S AZH 1.7/
ZF| HCV ARG F B HOV L # 1k 3 800 T,
YN 1.8% ~ 3.7% , i 2Pk HCV JERYL Y 15% ~
30%" . &Y HCV n] BT HIE A& A= 2 AE IR B8 FI£F
He Ak, T 5 P9 BRUIT 98 FBAE T LA Kk e Ol TR AL =
JiF9e 0, X BB MR AR K, 48 LR A R U

R 28 5% T PHRIDRS 4 D

H T HCV RNA & ifil i 4 i i 58 & g ik =
IEINBE,HCV JE R4 R Pl B S k. Mg
Simmonds &¢ AAFFE", F A W i 5 Atk A g 4y
Brad B e T H anE BRE ) HCOV 5 K A6y 44
RG0,K HCV 438 6 Fp B2 SLH A (A 1 ~
6 26 /15) Fl 100 224~ F PR Y (/NS 330 715

VHBl . FWERRFSHF—WEERBERERELA, &H, B2 710032

* 3@ RAE AR BEAT, E-mail : haoxkg @fmmu.edu.cn
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IR o ARl HCV 3[R AU R YL 35 19 1 TR 26 B X BUi
FEIGIT IR AR E ), 1 8 HOV SR YL 7E YE A7 T4
ol ARG B IR T B A0 SRR B T R 2=
RIT IR E R BRIbZ b, HCV 3 K 43 A
B R A2 R AR 22 5 REHE
UL HCV SR A K 1b Fll 22,3 B R Z W F =/
]V S Bk = A X 6 B 2 B UL s R ] M
X PR, HCV 3k RS SR i N R T 7 46
HEAT UG HIWT B A TR 2 Ao I T e bR

H T, #E7 HCV SR A A R L
VER b, 285 SRR rl &g (B 2RI 9% 07, AF Tl
PRIF AR K, AR FE R FH %) PCR- 2 [1] 5, 2438 7
ARSI i, L | = A SR
AR S 3 X6 B G L DX DS PR R B i PR AR A
FFor AT AR, T A b X BBt HCV A TR A4,
DI s SN U R 2T JRd 7 S TE HIT

1 M&E5F%

1.1 x4

W BE 2015 4F 1 3 2016 4F 3 H 3k H V5 5T BE B
fEBE M T2 802 1 HCV #3610 0 i bR As , H
o B M 265 1], M 345 B, AR IR E 16 ~ 83 B H]
AR (48.21£13.65) % 5 Lk B E 2 WIIAF &
[ T R Bl IR 4 2 AR B A S R 2 e &
JRRGL I 22 4 o R A 1) v [ TR BB 48 B 3 4
(2015 4F 587 i ) ) o 12 Wi s i 2, H HCV
RNA & 5 il 25 5 55 T 5x10° IU/mL.
1.2 EZH AL

PR 98 9 B 2 DR 4 ARSI 7] 5 (PCR- S 1)
FZRAEHE) (Pl R 2E R L SR I AT FRA R ) s ABT
2720 % PCR ¥ (Applied biosystems, 35 [H ) ; THZ-82
AU PRI 3 KR (o L M R S g0 A3 )
7216 MK HU {0 & v R 8 250 L (Hermle , 72 ;
K20 2 2 Ch E O BERAER A TR A A
15 mL } 50 mL &.0>% (Corning, £ ) .
1.3 HCV H:[H Al
1.3.1 i3 HCV 5 RNA HEH

JH EDTA HuER i 4854l U2 46 7 i ik il 4 mL,
1 500 r/min 0> 2 min, W JZ L5 200 uL FHF
HCV RNA $EHC, $22 B8 M3k 22 9 7 T 4% 93 B ik
PR 43 750 6 It ) 5 (PCR- J 7] A5 4 32 1 ) ' RNA
PEICUL I, AT AR BRAS K B P BT 428 i RNA 48
B, 75 2 1) RNA $2 0% 7T B H T RT-PCR, 5 &

F-20CHLFHH .
1.3.2 RT-PCRJ 1

Fie BT 35 42 P9 RY 98 9 B A R 4 AU AR U 3k
& (PCR-J [] s, 43875 ) i 45 17 RT-PCR #”
B P SRR 50 uL: i AR 5149 . PCR buffer i
AT 20 pL, 1.3.1 H RNA $2 B0 30 pL (Rl A
KB BHPE 4% ), B IR A IS DR B0 R
A PCRAY, T 91 25 (4 47 314 - 50°C 3 % 5% 25
min; 95C A4 15 min; 94C 30 5,55 40 s, 72T
45 s 3 45 WAFI ; 72CIEff 7 min, PCR =¥ 7] L
Wb AT 22 22 I B, o BT AT W R A, BUE
F20CK AT
1.8.3 58 S g R F

A i BRI 35 22 TN U AR o 7 5 P 40 TR ARG
MR & (PCR-JZ [ g5 4% 2875 ) v 2% 528 0w . BH 5
AT, HAPREFEIAAE 458 PR e 25
FI, HCV JEH 4 B R sg i 4% 1 12 A7 o5, FE
HALE G ~ G0 25 BUHIRIIAREE , PC W3 5
il &, CC b A i i, AL SCHES AN B 1 R
FRYE UL B ER , Al CC A PC A5 R4 B I A o5,
cut of f {EL W AE A AT kA v, 4 B 48 o ol 4 A
Bl HE A5 A AR S (E L B BH 4 FAR R 1) HCV Y
)5 AL AT 2 BREE F 43 A 36 IR 147 45 SR 432 , HCV
FLH AL H WA R R WL 1, ASCEHE HCV 7Y
S5 PR R A T A

! T T T T I

61 G2 G 3 G4 G5 G 6
A R T
| 67 6 6 GO PC | CC

El1 HCVEE B3R &AL S
Figure 1 Sequencing of hybridization membrane strip sites

of HCV genotyping

F1 HCVERSBEERERFHER
Table 1  Analysis of major HCV genotypes

Y FHAEA 1 HCV 43 BG4
1 G1,G2,PC,CC 1b
2 G5,G6,G7,PC,CC 2a
3 G8,G9,PC,CC 3a
4 G8,G10,PC,CC 3b
5 G1,G3,G4,G5,PC,CC 6a
6 G1,G62,G5,G6,G7, PC,CC 1b,2a A
7 PC,CC Nl
8 cC HCV BATE
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1.4 GEitsorik

JIF A B iR FH SPSS 16.0 #E47 8831244347, it
SRRV A ¢ RS THECTER RS, DA P < 0.05
hEFHAA GRS,

2 HR

2.1 PBEVEHLIX HCV BT T 2
AR W 5T 48 Fl PCR-RDB 3: 5 JIT 43 764 328 31 %o

BEHUREAR AT T 5 i 3 PR A9 ARG, £ 45 16 31
A, 2a WAY, 3a W AY, 3b W HYF 6a WAL, XF 610 4]
B VG M X HCV AR 3 114 3k PR Y R 78 1) e s 0B A7 42
K 2, Z5RER, PP X HCV #5 L 2a Fl
1b B2 3, 4300 o L EE R Y 46.89% (286/610) il
44.75%(273/610) , 3a il |5 4.92% (30/610) , 3b 74 hi
1.80%(11/610) , 6a & (5 1.64% (10/610) , & WL b ik
RGBT AR

*®2 PEAEME HCV RITHFHIRT

Table 2 The epidemiological overview of HCV subtypes in Shanxi Province

FERE 7Y s
1b 2a 3a 3b 6a it
BEBIE(%) 273(44.75%)  286(46.89%)  30(4.92%) 11(1.80%) 10(1.64%) 610(100.00% )
£33
% 122(44.69%)  109(38.11%)  20(66.67%) 8(72.73%) 6(60.00%) 265(43.44% )
E’S 151(55.31%) 177(61.89%)  10(33.33%) 3(27.27%) 4.(40.00%) 345(56.56% )
AEIR )
=0~<40 % 61(22.34%)  59(20.63%) 18(60.00%) 4(36.36%) 3(30.00%) 145(23.77%)
=41~<50 % 85(31.34%)  80(27.97%) 9(30.00% ) 4(36.36%) 4(40.00%) 182(29.84%)
=51~<60 % 71(26.01%)  83(30.77%) 3(10.00%) 2(18.18%) 3(30.00%) 167(27.38%)
=61~<70 % 46(16.8%) 43(15.03%) 0(0) 1(9.09% ) 0(0) 90(14.75%)
=71 % 10(3.66% ) 16(5.59% ) 0(0) 0(0) 0(0) 26(4.26%)
AR A% ) 49 51 37.5 48 44.5 48
ERRIE (S ) 48.65x13.38  49.42+13.66  36.47+11.18  44.09£12.63 41.3+11.15 48.21x13.65

2.2 A[F|HCV R 7 55 24 51 L 7]

SRR TR, 5 256 R I A9 8] ) 5351 31 A
AR P HCOV LB EH B2 T M (=
15.047,P<0.005) , W4 3. [RII}, & 2 il & H7E 4%
AL, 1b F T 2a R 2P o £ T Bk
M 3a V%! 3b VY K 6a VA 22 F 4ok
2.3 [ HCV LR Y A B35 A 08 K710 4 B

Xof 5 A 5L DRI 7 ) B8 A AR I KO E AT SR

M, I 4 FTR . 45 R R HCV 2a Y S 2
I e, N (49.42+13.66) %, 3a Bl ) 37 P 4R 1
/N, A (3647x11.18) % o Xf 5 4 AF W& k47 H [
£ J7 43 M1 (one-way ANOVA ), & FY 5 F 5 [K I
2 (B AR IS A7 7F B35 25 57 (F=7.367, P<0.000 1),
TR Tukey-test AT I HL#2 (F2 5) , K81 3a
R FBH E AR K 7 B 2K T 1b BRI 22 B (P<
0.000 1),

®3 HCVEEEBBEMERILLS [2(%)]
Table 3 The gender ratios among different subtypes of HCV [n(%) ]

FE A Y Y
PE5! 1 : P
J 1b 2a 3a 3b 6a At 4
L 122(44.69)  109(38.11) 20(66.67) 8(72.72) 6(60) 265(43.44)
15.047 <0.005
@ 151(55.31)  177(61.89) 10(33.33) 3(27.27) 4(40) 345(56.56)
Eit 273(100.00) 286(100.00)  30(100.00)  11(100.00)  10(100.00)  610(100.00)
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x4 HCVAREFABEELHER (x+s)

Table 4 Patients’ average ages among different genotypes of HCV (x +s)

HE[A 7. Y

ait PP

1b 2a 3a

3b 6a

I (%) 48.65+13.38  49.42+13.66 36.47+11.18 44.09+12.63 41.3+11.15 48.21+13.65 7.367 <0.000 1

x5 HCVAREREZBEFRKFHMALLE
Table 5 Pairwise comparison of the ages between different

genotypes of HCV

. Pt

ZREd 3a 3b 6a
1b 0.960 6 <0.000 1* 0.8020 0.430 4
2a <0.000 1* 0.6931 0.3253
3a 0.4874  0.860 3
3b 0.989 4

RPEAEE S PAH, * s 3a BB FHAE I R/, b 5 1b,
2a BB LA, BAT #2253 (P<0.05)

3 i

MG AR B, HETN 20846 6
Fofr 5 IR U Z2 i PR AU HOV R R0 A5 B
5B P 2 R, o HOV 1-~3 AU 5L 53 [ 4
A P E A B LA 1b 22 Bk L ARHIFSE A
B P4 b, DX AR 48 R0 34T LA 3k 1 A B TR Oy
H2aBIAEFMEZ T 1b 85X 5 PIFE R IE Y 1b 5
B e e A AN TR]L, o] BE SRR AR R R H R PR
FER, HS5AREARA S, RF5RH, 3010
BT T 45 35 DXL 780 ) P S0 ) i e B, 45 2k A1 I 7 o
FEAEN LA T AR TR , HCV 1b Al 2a 371 4
FE B4 K o 1b il 2a 56 KRR YL i 12 2 0% H AN
AL, AE 1993 4R k% HE AT HCV LI 2 117, 4
I B it ) i T EOL R RUERE o otk i TR
A BREE T DTA E AR R BN T A
NITE: ) I NEEY NIt O e i R i 320
FEOR A H KRR, R m WA 2Bk EE SR
FeEN AL, 2 3 B HCV [ E R AT HL X, i
B SR ER R )G S A T S A TR 0
M, fifi 3 8 HOV Bl i AR o AWF 52 Al i
T — 2 e 3a A1 3b A, HHAR RS 04 5 1b
Ko 2a RV G ASTA] , Hodr 3a U4 1b T 2a 3 7 £
T H AR WY AR /D | 3a R FAE IS 2N T 40
B3k — 45 S a) EUE S % wik i A BE BT HCV i A
J& , IR & R ARG IF i b5 |k Je 22 iF

I B B L R A () AR AR

N T 96 B 5 PR AR AN S AT 9 5 1 =
BARAR, EIGRIAYY P A AR SR L, B
g IR 1 R HOV B YL ARl H T R 3R YT
M AR 15 95 B 27 7 220 2 (sustained virologic re-
sponse, SVR) , HIG YT B A1 697 il i K, 3G
JH 24 5790 2t BN R, T A SR e b AR 0 R A
I JLAEWT & 1) HCV R 4709 2% 25 9 4N Sofosbu-
vir . Daclatasvir 8% R FE7ZE 1 8 Kz 4 B HCV 1Y
HIT T ALK R 2GR . Kk, HOV 3 A
USR] I SRy 470995 B 25 006 7 08 M T U T AR 2
547 R W R K I HCV 2 R R AT B T )
Wi DA T B B TR YT IME 2 BRI il A AR BT B
BIT . 20154510 H 25 H, o AT 4 By i6 3
Gy PRI 2 S I 2 oy 2 R YL I 24 o 5 1
Jb 5t S W) & A i (TS R R B iR AR B ) P 4R
W R I PRI YT TR BR R AT HOV Bk ol
s 3 R R I A, 8 HE AT HCV 3 A 4 AR
HCV il 24 FH 5 LRSI, DL K f5 #% 1L.28B LA 43
RS

B & AR W2 R ORI & R Kl HCV 3k
BRI ik i TAR 2 o Hod il 7 0 & HeV
PR A3 R G AR e, B AT LAAS I 3 PR Y 3
ALK BB 28748 o (A HRAE BBt (U IR I & B
Z, RO JE G AR R /N TR R LA S B R
TEJE  ARF]F HCV LK 43 B3 M o AR SCHERRY
PCR-RDB 74 & 38 1 8 AE W R sk R bR il B e
PERET B AR A6 e JE B, B 5 RT-PCR 73 (155
BT AR IR, e R AR AR H 32 H HCV
e PSRN il S | 7 N 0 = B O IV
WA, HAT B PCR $0R M2 RDB H AR LA 2 A i
B BRVETRIE S TR A AR DB AR 183538 1 5
T E KGR LR = B Al R, 454 L
FEAHSCAIFFE > R o T A4 28 B LA AT 14
SRR e R O BT Gl AR
R AS , BEAE T 2 I K HCV /- 752K . (A
5= 1 J& , PCR-RDB 7% HCV 431 H | i A &%
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Fi A LAY, 41 %F PCR-RDB 2 61 58 40 B 1)
RIS AN T1a 7Y 2b Y SE I PR b 8 808 A7
J 7 PR 3 RS I 35 4IE , 3 1 J& PCR-RDB 7 (14 B
Vi M1 2 56 2 1 7 IfT o

(1]

[10]

[11]

Wang LS, D’Souza LS, Jacobson IM. Hepatitis c-a
clinical review [J]. ] Med Virol, 2016, 83(11) :1844-
1855.

Rao HY, Wei L, Lopez-Talavera JC, et al. Distribu-
tion and clinical correlates of viral and host genotypes
in chinese patients with chronic hepatitis ¢ virus infec-
tion[ J]. J Gastroenterol Hepatol, 2014-, 29(5):1126.
Bartenschlager R, Lohmann V, Penin F. The molecu-
lar and structural basis of advanced antiviral therapy
for hepatitis ¢ virus infection [J]. Nat Rev Microbiol,
2013, 11(7) : 482-496.

Simmonds P, Bukh J, Combet C, et al. Consensus
proposals for a unified system of nomenclature of hepa-
titis ¢ virus genotypes[J]. Hepatology, 2005, 42(4) :
962-973.

Simmonds P. Genetic diversity and evolution of hepati-
tis ¢ virus - 15 years on[J]. J Gen Virol, 2004, 85(Pt
11):3173-3188.

Zein NN. Clinical significance of hepatitis ¢ virus geno-
types [J]. Clin Microbiol Rev, 2000, 13(2):223-235.
Ghany MG, Strader DB, Thomas DL, et al. Diagno-
sis, management, and treatment of hepatitis c: An up-
date [J]. Hepatology, 2009, 49(4) :1335-1374.
Janahi EM, Al-Mannai M, Singh H, et al. Distribu-
tion of hepatitis ¢ virus genotypes in bahrain [J]. Hep-
at Mon, 2015,15(12):7.

Khodabandehloo M, Roshani D. Prevalence of hepati-
tis ¢ virus genotypes in iranian patients: A systematic
review and meta-analysis [1]. Hepat Mon, 2014, 14
(12):14.

Fu Y, Wang Y, Xia W, et al. New trends of hcv in-
fection in china revealed by genetic analysis of viral se-
quences determined from first-time volunteer blood do-
nors [J]. J Viral Hepatitis, 2011, 18(1) :42-52.
Cuypers L, Li GD, Libin P, et al. Genetic diversity

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

and selective pressure in hepatitis ¢ virus genotypes 1-
6: Significance for direct-acting antiviral treatment and
drug resistance [J]. Viruses, 2015, 7(9) :5018-5039.
AR R 25 25 S 24 4 25 . TN RUIEE R Bl A 45 /e (2015
SRR [T]. PRI 2, 2015, 23(12) : 933-
949.

Hngtyszyn HJ. Chronic hepatitis ¢ and genotyping : the
clinical significance of determining hcv genotypes [J].
Antivir Ther, 2005, 10(1):1-11.

Amoroso P, Rapicetta M, Tosti ME, et al. Correla-
tion between virus genotype and chronicity rate in
acute hepatitis c (1.7 Hepatol, 1998, 28 (6):939-
944.

Messina JP, Humphreys I, Flaxman A, et al. Global
distribution and prevalence of hepatitis ¢ virus geno-
types [ J]. Hepatology, 2015, 61(1):77-87.

Fried MW, Shiffman ML, Reddy KR, et al. Peginter-
feron alfa-2a plus ribavirin for chronic hepatitis ¢ virus
infection [J]. N Engl J Med, 2002, 347 (13) : 975-
982.

Yuen MF, Lai CL. Response to combined interferon
and ribavirin is better in patients infected with hepatitis
¢ virus genotype 6 than genotype 1 in hong kong [J].
Intervirology, 2005, 49(1-2) :96-98.

Beinhardt S, Al Zoairy R, Ferenci P, et al. Daa-based
antiviral treatment of patients with chronic hepatitis c
in the pre- and postkidney transplantation setting [J].
Transpl Int, 2016, 29(9) :999-1007.

Abergel A, Metivier S, Samuel D, et al. Ledipasvir
plus sofosbuvir for 12 weeks in patients with hepatitis
c genotype 4 infection [ J]. Hepatology, 2016, 64(4):
1049-1056.

Poon KS, Koay ES, Chua CW, et al. Highly accurate
hcv genotyping by targeted next generation sequencing
[J]. Hepatology, 2015, 62(s1):1092A-1092A.
Verbeeck J, Stanley MJ, Shieh J, et al. Evaluation of
versant hepatitis ¢ virus genotype assay (lipa) 2.0 [J].
J Clin Microbiol, 2008, 46(6) : 1901-1906.

P, K, it , 4 . PCR-RDB R 7E HCV
FER o b g RS (0], BRPE R 2 2%, 2015,
44.(11) :1551-1553.



BB S5EIT4eE 2017465 1 %594 45331 T Mol Diagn Ther, May 2017, Vol. 9 No. 3 - 165 -

U 1 HB X JL GoPD JE P 9288 4 #r

NEE EFT KA KL BA

(#8 =] HE9 T 0K ETAE LT A5 -6 % 201 (G6PD ) it 2 JiF i & A 38 % ik [H 58 4
Feki, ik HZOEBEAIEN 20164F 1 A 1 H & 2016 4F 2 H 24 H 4T 1019 5 295 §3 4= Lk
GOPD i PR i 25 , XF 173 1497 i FH M (R A5 A F 22 €0 584 94 51 PCR J6 iff il 47k (MMICA) i#E 47 56 (R 43 T8
R ARG A K B T OB A LA Y GOPD Bk = JiE % RN 3.87%(205/5 295) , Hirb B 4 i tE %
43008 4.99% (142/2 848) Fll 2.57% (63/2 447) o 173 4155 BHPE AR AR FAS: 142 4] (82.08% ) A5 FE 28 28,
JE PR 5T 5 3.18% (142/5 295/84.39% ) o F:k th 6 Fi L PRI g8 A A0 | % 744 (52.11% ) ¢.1376 G>T, 33
%1 (23.24% ) c.1388 G>A, 13 1 (9.15% ) c.95 A>G, 8 ] (5.63% ) c.1024 C>T, 4 1] (2.82% ) c.871 G>A, 5 ffil
(3.52%)¢.392 G>T, I 46t 3 6] (2.11% ) ¢.1376 G>T E 4 ¢.1388 G>A K72 .1 ] (0.71% ) ¢.392 G>T &£ &
c.517 T>C 278 1 4](0.71% ) c.95 A>SG 45 ¢.1388 G>A 7%, #5813 X & GOPD it = i i3 & Hb
X, ¢.1376G>T ,c.1388G>A Fll .95 A>G J&: T E 1 3 FhFE R A R

[RBIR]  HANE-o- BRI A B = 5E ; JER AR ; 2 OBt PCR AR th 2k

Genotyping analysis of glucose - 6 - phosphate dehydrogenase deficiency in

neonates of Haikou area

LIU Xiulian, WANG Jie*, HUANG Cidan, LIN Wen, YANG Chun

(Center of Clinical Laboratory, Maternal and Child Health Care Hospital of Hainan Province, Haikou, China,
570206)

[ABSTRACT] Objective To investigate the prevalence and genotypic mutant characteristics of the
glucose-6-phosphate dehydrogenase (G6PD) deficiency in neonates of Haikou area. Methods A total of 5 295
neonates born in the Hospital of Haikou area were screened for G6PD deficiency by inflorescent spot test (FST)
from January 1, 2016 to February 24, 2016. Then, 173 positive screening samples were subjected to genotyping
through multicolor melting curve analysis (MMCA). Results The prevalence of G6PD deficiency in Haikou
was 3.87%(205/5 295), of the 205 infants suspected to be GO6PD deficiency based on FST, 142(4.99%, 142/2 848)
were males and 63(2.57%, 63/2 447) were females. Among these 173 positive screening samples based on FST,
142 had a gene mutation; 6 kinds of mutation were found including 74 cases of ¢.1376 G>T(52.11%), 33 cases
of ¢.1388 G>A(23.24%), 13 cases of ¢.95 A>G(9.15%), 8 cases of ¢.1024 C>T(5.63%), 4 cases of c.871 G>A
(2.82%), 5 cases of ¢.392 G>T(3.52%); and 3 cases with both ¢.1376 G>T and ¢.1388 G>A (2.11%), 1 case with
both ¢.392 G>T and ¢.517 T>C (0.71%), 1 case with both ¢.95 A>G and ¢.1388 G>A(0.71%). Conclusion
The incidence of G6PD deficiency is high in Haikou area. The three GOPD mutations at 1376, 1388 and 95 are
the most common variants in this area.

[KEY WORDS] Glucose - 6 - phosphate dehydrogenase deficiency; Genotypic mutation; Multicolor

melting curve ana
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] 5 W -6- T 152 1% &0 ( glucose-6-phosphate de-
hydrogenase , G6PD) filt = JiF , X FR #x KL% , J& —Fl
X% BN 58 A S M 35 A% 1 VS L I SR B O i
PRI 22 5, NTCHE R 25 26 JLBEIE | 245 1) 5k
P S Y SR I | i SR A PR EEROE 40 i il
PEZ I, ™ H R EOH A LA, S SE T 5
KAMER G RGEMG . 2R eI E 2 F e
70 43 A e a5, LR )TV ST R R R
B EGET 2007 2 2010 4 4 #E L G6PD
B2 RE R AR R 307%™ i 1T HL AL TR RS A8 L
i, AN 222377, LISUBARE N £ ASCRHIZ
O R £ ¢ 't PCR 4% fif il 28 15 (multicolor melting
curve analysis, MMCA )XF Az JLUEAE T 1 #5472
PRGN, DAFR 1 b X GOPD 3k [K 28 AR S AU % H:
IR R

1 XN&MAE

1.1 W%

PEEL 2016451 H 1 HE 20164F2 A 24 H A
T T NS R ERER 5 295 F18H 4 )L, BE 2 848
B, 2tk 2 447 1], B L el 11601, A3 d)E
SRAE BRI, i B UE AR T M BERRAS
1.2 R ANAH]

121 {U#%

SE RIS AT - FEBR R LR
5% 7% THERMO-IEMS 1415 5524 1 420 BHa] 4339t
GRS JE T T BEE LRI Lab-Aid™ 824 J¢ I
2414 H 8 H PCR 730 #T 5248 SLAN-96S.

1.2.2 X7

212411 463 250 W - 6- B 1 IO S il ( GOPD ) i M s
R & (Zlifb 2% RN 98678 ) R VR T M iR ik =
ST B2 A A Y150810-08.

Lab- Aid #% Ji2 $& B Micro & 77 & (i 7 it =
160607 ) 711788 7 15 -6~ 1 1t S il J PR 5 28 Al 3 7]
& =7 PCR 4 il ith 26k GRAIIE 5 16070102) 1
R T BT BEE A R R A BR A ]

1.3 ik
1.3.1  GOPD POGHE S M

R FHZL 40 il GOPD 1% PE i 2 17 & 41T G6PD
TEPETR A D BT - (1) AT FLARFE DB 4R T 1l B b
A EFTF 1B 3 mm (/0 I B T 25 AR AR
o IATEE R AR 120 wL/fL , T Thermo iEMS
LU B 4R 7 2% b 37°CHE IR 900 r/min JR & IR 3

30 min J&7 , 2248 F FR TS 1 min, 25 22 1420 B a] 43
HEGIE S BTSSRI . S5 55 9B
>1 600 MTHEPEIEHR , 2OEEUMES<1 600 A= .
1.3.2  G6PD Z7% L R 6]

4 GOPD {if Pk = B JE 48T I BE, 4T T 24>
B2 3 mm /NI A, RS EUY Lab-Aid824 #2
WL [H 20 DNA., 2R J5 ok 7 A FAM . HEX ,ROX
F1 Cy5 A6 38 18 H ELA 6 i it 22 73 Hr DI RE ) PCR
L SLAN-96,, [F] Fif #4477 J PRl 47 38 s i it 42 23 A
25 W2 IR G U B A5 R4 7 I DR R 35 - 3 3 Ll
TG AR AR 5 3 A RStk R P8 s A 0 =2 [0 55 (T D)
18 2 5 P WTRE AR A5 & 1 2 A8 e S AR (2R A, i
GOPD & [H] 5 A5 46 I 38 771 & ml 4G ) v ) A O 1y
16 Ff G6PD 2 K 28 48 Al . ¢.95A>G . ¢.383T>C,
¢.392G>T.c.487G>A .¢.517T>C . c.592C>T . ¢.871G>
A.c.1004C>A ., ¢.1024C>T . ¢.1360C>T . ¢.1376G>T .
c.1388G>A. ¢.1381G>A. ¢.1387C>T. ¢.493A>G .
¢.519C>T,

1.4 GEitsorr

K SPSS 17.0 A4 A T4 4 A 3, THE05 R

AR FIR

2 #R

2.1 M IIXH AR )L GOPD 2 E & A4 R

TE 5 295 19l (55 2 848 141] , 2z 2 447 5] ) i Ly,
it GOPD i PRk = 205 191 (55 142 4, 22 63 151]) , &
RHEF 3.87%(205/5 295) s Hor, B4 ke A= 23530 R
4.99%(142/2 848) Fl12.57%(63/2 447) ., B K H= %
B & ot 76 XSS TE 2 B L
2.2 GOPD it = it F 3 LR 548 Ay

TE GOPD i VLl = 1 205 Bl E A, B il B
JoT f 22 FMLBEAS R AUREAS , i85 173 44 (55 126 1],
2 A7 ) PR AT 3 DR 5 AR A I, DR A N A7 A 2 Ry
84.39% (173/205) , 2 MMCA i , 7 173 151] 52 46
FEAS RS HY 142 14T GOPD Jk R 248, Hirf 5 105
], 2z 37 5], LR 235 % 82.08% , W3 1., HEbHEE
1l X A LA Y GOPD HL K #E4H 4y 3.18%
(142/5 295/84.39%) .,
2.3  GOPD JEH AR AT FE

142 5138 4= JL GOPD il = fiE (8 3 rh LA i 6 Ff
GO6PD it [H % A8 #I . ¢.1024C>T. c.1376G>T .
¢.1388G>A ., ¢.392G>T . c.871G>A , ¢.95A>G £ 3 Fi
BERA IR AR LRI A IH LT 2,
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F1 BOMXFEIL GPDBRZEREFERE R
Table 1 Genotypic mutation rate of G6PD deficiency

in neonates of Haikou area

g PSRz () FERRAE ) RAER(%)

5 126 105 60.69
& 47 37 21.39
41t 173 142 82.08

®2 14205 %EJLGoPD RZFEEEEFREXBLR
Table 2 Genotype mutant results of 142 neonates
with G6PD deficiency

5 & f/it Ak

AR > 1
RERD ) (B (B (%)
¢.1024 C>T 8 0 8 563
¢.1376 G>T 50 24 74 5211
¢.1383 G>A 30 3 33 2324
¢.392 G>T 3 2 5 352
c.871 G>A 4 0 4 282
c.95 A>G 10 3 13 915
1376 G>TE A c1388G>A 0 3 3 211
€392 G>T E 4 ¢.517 T>C 0 1 1 071
€95 A>G E 4 c.1388 G>A 0o 1 1 071
ait 105 37 142 100.00

3 g

GO6PD it = it 7¢ 8 [E] 22 “ 1 = AR 1) 9 A7 4
R VATIR TP R R A R A . A E A
I PR S 36 0 2013 4E 196 AN S236 2% F R4 30 000
Ji# A ) Lot 45 S R , GOPD ) & A=k 1:447
AT s i P AR L GOPD it i ) &
AR 3.87% , FEE TR A B R AR 317%™ (HAIK
T80 B KA 5.54%" , UL GOPD ik = i
() 5 A 2R AT — 28 ) M s AR S o

GOPD it = i F B J& i T I 228 5 [ 1Y,
S DX PN 2 AR S SR M O | TR B A i
I W R b8 BB A LI 78 G L 25 Wk
I JEEGEPE I 55 o AR LR L3R A
M E LR, 125, 2BRE LR 200 Fi GOPD
PRI gz e 3R [ 2 & I 9 AR S AU I 3k 30
G6PD it 2 JiE H Hi 1 I A RLWAR A i, T L &
i A 5812 LA BRI AT 25 $0 577 4 it 42 o 75
L2 8/D GOPD il 2 fiE & A e AT S it

Z APREF 9 PCR 14 it 475 (MMCA ) 22 K5
Wb ECH WLE 16 Fh GOPD & PR 28 A8 28 0 i 8 )5
o BIEAN G e X5 Yy, HA BRI | im
G R G FIEMIE A" . ARWFFEAE 173 61 GoPD

6 P B = FEAS HPORE S 6 Bl S PR 28 7E ¢ ¢.1376G>T
(52.11%) .c.1388G>A(23.24% ) .c.95A>G(9.15% ) .
¢.1024 C>T(5.63%) .c.392 G>T(3.52% ) Fi1 ¢.871 G>
A(2.82%) , X FIAFFRHETE 72 ] GOPD k.= 1%
L NBEREA PR H (1) 6 Tl GOPD 3 [R5 8 AR e A
— B AH A Fh 22 AR ISR T 7 0 He A BTN ] 6
S [ b XA BE Y GOPD JE R 28 1 AR H) . A
e H UL 3 i GOPD FE PR 28 AL R ¢.1376G>T
c.1388G>A Fl ¢.95A>G , FEAS 4 FEAS ks i 1) L 451
15 84.5% , %81 ¢.1376G>T .c.1388G>A Fil c.95A>
G 2 11 3 DT A L S 2R S PR 28 AR 7Y, 350 R DA
P E AR AT AT [ AR B A A A £ 3 ]
¢.1376 G>T & 4 ¢.1388 G>A .1 ] ¢.392 G>T B &
¢.517 T>C .1 f .95 A>G & 45 ¢.1388 G>A, i% 5 14
B RALHERK T GoPD i PEEk = 4tk R B
Ao ARR T BEIR AR A T, A2 A5 A, A Rk
— B A HOOCE R B R A DU 5 o XS A R AR
AR EREAIGIRES R WA 5 220938 SR .
A G A K W 3 ¢.383T>C ., c.487G>A . ¢.517T>C,
c.592C>T, c.1004C>A. ¢.1360C>T. c.1381G>A .
¢.1387C>T ., c.493A>G Fll ¢.519C>T 2558748, ] fg 5
FEPRIR I bR AS B3IV O

BT 173 151 GOPD i PE ik = 3 A7 31 ik
o 2 e PR 28 AR A3 A JE AT REZ: - (1) &A1 16 4>
GRANT s VASMFE R S AR A G T — 2P it
PRI P 3 R A T A I B A 5 (2) B S5 B35 25 ) 1Y)
SN, BRI T GOPD BTG 1 (3)31 BlAE A F 29
o2 R e T N HA R B R AR S, — A Nk R A
H TR B, FRAS REERFINE (32 26 B ] 4 sl b 28
AR R I 2H GOPD A3 , T8I PRI

VA 11 4L X J& GOPD it = 4 1) i35 & X, 37 A L
G6PD it = fiE & £ %k 3.87% , K& H % E LU
¢.1376G>T ., c.1388G>A Fll c.95 A>G & [H A 4 5=,
I 108 4% 1 1 B A A 7 B A= J LA I J'é GoPD
fift = E 1Y) 2% 78 7 A R L DR R ARSI, X i fe A FE SR
TR T AT E R A R I TR & A
Ao 2 R R BE 1 R I 28 0 SRS A A

Sk

[1] Dittrich S, Yordi LM, deMattos AA. The value of se-
rum-ascites album in gradient for the determination of
portal hypertension in the diagnosis of ascites[ J ]. Hepa-
to Gastroenterology, 2001, 48(37):166-168.
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1178 10 269 B4 HPV G4 08 ke 4 G il 43 B

buji3

Y FM %

(8 E] B®  oHriirah X 2ork e 8 #1358 9% 3 (human papillomavirus , HPV ) & Je 2 1 44 4k
DRIV 750 %) A AR I 00, b T B HPV JER e R R AR 7 3008 1) e A 4R IR R . ik RTIRE A Rl I
(PCR) PRANY 38 I 1] s 2R A8 F AR, % 2015 4F 9 H 2 2016 4F 6 A 7EFR Bk i2 1Y 10 269 1] 4 ey 6 i 7%
A M b AR R AT 3L 28 B HPV JE R ARG . 25 R 10 269 65 Fi 7% 40 FR A HPV S BH M R o
29.98% , H: i B — i BB YL R 62.68% , 2 7 WV B YL 3R 37.32% 5 15 Fh i 16 BSR4 m 19 R 16 .52 i 58
AL, 10 FRIRSE RGeS B0R (99 40,44 .81 B HPV UL Iy W 4R 00 £ 50 2 S UL B ARE , 25 4R I 41 1]

HPV B HMER 22 R A SR X (P<0.01),  &if

TTVE 2ok HPV e BH M F 45 , inss HPV 43

TG A AS I, AR B 7 3, X e A b X 308 14 e A R PR .

[k#EA] AR IS &% HPV; HPV WAL S [n)

e

N

Analysis of the HPV infection and genotyping distribution in 10 269 women in

Jiangxi area
ZENG Xuan*, YU Xiang, LU Yao

(Jiangxi Maternal and Child Health Hospital,, Jiangxi, Nanchang, China, 330006)

[ABSTRACT] Objective To analyze the prevalence of cervical infection with human papillomavirus

(HPV) and distribution of gene subtypes in Jiangxi province, and provide a basis for preventing HPV infection

and reducing the accident rate of cervical cancer. Methods

10 269 female patients who received cervical

testing in our hospital from September 2015 to June 2016 were selected as the research objects. The cervical

cytology samples were tested for 28 HPV - DNA subtypes by using PCR and reverse dot blot hybridization

techniques. Results The HPV infection rate of 10 269 cervix cytology sample was 29.98%, in which the

single subtype infection rate was 62.68% , and the multiple subtype infection rate was 37.32% . The highest

infection rate of the 15 high-risk-subtype were type 16, type 52 and type 58. The highest infection rate of the 10

low-risk-subtype were type 40, type 44 and type 81. The peak age of HPV infection was 50 and over 50 years old.

The difference between different age groups in HPV infection rate was significant (P <0.01). Conclusion

The positive infection rate of HPV among women in Jiangxi province was high. In order to decrease the

morbidity of cervical cancer, we should enhance HPV subtype detection, early prevention and treatment.
[KEY WORDS] Human papillomavirus; High - risk type HPV; Subtype HPV; Reversed blot

hybridization lysis

N3k % 9% B¢ (human papillomavirus, HPV) &
BOE , TN /N DNA SR . BEE 49
SRR AT & Je AR A% 1 DNA 1y [R1 5, B i
C i€ HPV BRI A i 100 i, For 30 Z 5001 A
ARG AT T 5 | B B0 AR Rl e

Ye& A o B a Rz, it %, d 3§ 330006
*3B A E % %, E-mail : 1833638052@qq.com

HPV (high-risk type human papillomavirus ) -3 Jg% 4%
TR SR B R AR EE AR N R BT
i A WL IX 40 2 HPV Jge g 8 [ o BUAE L , A< S0
PCR-J [w] f5 238 AR KT 10 269 24 LM B FH T 1517
HPV-DNA Kl #1738 7041, Bl 4R
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1 RS

1.1 54

PEPE 2015 4F 9 J % 2016 4F 6 H 7EVLPE A 104)
PRAEEES B [ 1282 FUE BEREAT HPV 43 A I 1) 22
PE B3 10 269 B, AL 15 ~ 77 %5, P AR IR
(39.37+10.3) % .
1.2 FRACRAE

FHABR 25 2% 8 5 500, FH e 30 3 8 3 11, It
e 4% 4 ~ 6 Jil LIARIBUR 5 1% b iz 4R, 98 J5 B

AU E T A 2 mL AR P K JCE MR
DY A IE RS, A AN e T 264G, i 4C UK AR TR-AT
AT 1 o SRFERT 3 KHERR W AT 138 vh ke
fit 29 S R A AT A
1.3 Ky ik

FE DR 43 ORGSR FH T M 22 S 15 24 R IR Ay
A MRS\ HPV R Y38 73 AU I R 48, X A i
1728 B HPV & [R5 7R A9 4G 0, K5 SR 4R 1) b AR 3 1k
YA VRN B0 (PCR Y7 Z4ac | B S5 A Ak
PR AR SRR e BEASCES AR Ul B S AT R
TEHRAE BB BT L B T ) B R R &5 SR v ]
5o ARIEEOR 1 RK/INVIEUE G KRR DR HPV 438
A SRl A AR AS A A I i AT —
YR KGN RE AR T 5 15 %) HPV (16,18 .31.33.35.39.

45.51.52.56.58.59.68.73.82) 15 Ff BRI G
A HPV (26.53.66) 3 Tl S Ik f5 %4 HPV (6,11.40,
42 .43 44,54 .61 .81.83) 10 FhILi| 28 Fy 7Y | %}
K25 R AT G BT o PR sl LA L 7 78 P
PEH N ZHIRY
1.4 Silrik

K H1 SPSS 16.0 Gt itk A k47 5 dl Ge it 434t
THECPR LA 2 456, DL P <0.05 HES A ST

FRE
2 #HR

5 FH B9 FRE 20 ) A 0 i PR 41 4 R i i e e
JBE b RS — A5 T PR IR AR Y
PCR ¥ ¥4 77 W) 5 Z 428 , =Wy 17 5 5 3% DL e,
M5 HARFETINRE S5 6, B A vk LA
5510 PCR 24, FEZEAR L 1) S 00 SO A i S 1 4%
G T, AU AT LA W s DU AR AS P9 B A ) 5
DRI 750 53]l A 6 P Sl S ) 2 28 T i, LR
K1,

2.1 YR

JE B A3 BRI 10 269 ] 52 K # B, HPV -
DNA BHMERRA 3 079 f4i], BH P48 29.98% (3 079/
10 269) , HPV-DNA B HEAR A% 7 100 6, [ 148
70.02% (7 190/10 269) .

e
J-Zi’~”/ﬁﬁ
T R
Z43Z Hybridization
R
&Op / &

POD

nfT AR L

TE S A IR AT I B

e ]
Steptavidin Membrane
BERFEME JE

Oligonucleotide

SRR (3%) PCR product

WR

sk l
LHRSERR

Bl RERFEZRE
Figure 1 The procedue of Reverse dot blot hybridization
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2.2 HPV-DNA [543

2RI B T REAGIN (1 28 Fh 3 PR AU X5 A5 4G
e R SR I T R S e O R I
HPV16 %1, FHE 33K B 24% ; 8 AR AR 1) 30 8 g
HPV26 Y, (5 0.42% , £ BRI A FUTE LR 1

F1 3079 6% % HPV & 28 ML B4 AL L
Table 1 Distribution of 28 HPV subtypes among 3 079

HPV infection women

HPV i #1 HPV YL il % 4 R (% )
EER(15 Fh)
16 739 24.00
18 140 4.55
31 93 3.02
33 180 5.85
35 55 1.79
39 155 5.03
45 22 0.71
51 156 5.07
52 676 21.96
56 168 5.46
58 405 13.15
59 68 2.21
68 180 5.85
73 14 0.45
82(MM4 ) 41 1.33
BELm fe 7 (3 R )
26 13 0.42
53 235 7.63
66 165 5.36
KR (10 Ff)
6 114 3.70
11 109 3.54
40 304 9.87
42 156 5.07
43 73 2.37
44 278 9.03
54 108 3.51
61 149 4.84
81(CP8304) 165 5.36
83(MM7) 16 0.52

B 7 R 1 930 1], (4 R BH P R
fl) 62.68% (1 930/3 079) , H: v B — Y& Y L)
HPV16.52.58 B R £ ; Z & (IR G ) YL B 1 149
], i 4R BH M B 2 Y 37.32% (1 149/3 079) ; £
G DL ZHE IR F 2 IR 63.27% (7271

1149), Hik oy = H 8% 21.15%(243/1 149) , PU
JEYLH 8.36% (96/1 149) o 3 079 il PHAE YL &
mflﬂ HPV J& YL (5 62.13%, ;a%Ume”HPVFW“

5 8.30% , K fE A HPV J& YL 5 29.57% , TE L% 2.,

R2 B-TRRERZERLERSN
Table 2 Analysis the results of single and multiple

infection subtypes

GBI % I (%)

Y 1930 62.68

X J e 727 23.61

=R 243 7.89

RS 96 3.12

FE R 46 1.49
=N 37 1.21

Bt 3079 100.00

2.3 JEYLH AR AT

T FE3HalF W 50 % KL ER AR, 2
HPV B 1Y 5 15 A BE, 50 ~ 59 % [ =60 % 43 il %
YL R 1k 38.78% M1 39.57% , iX 2 20 4F % Bt HPV JiK
YR E , AR 4 0] HPV S PR R 22 A 4
2R X (=70.077,P<0.01) ., <20 % W52 H
HNEUD, B 71, R HSR 562 I A SRR
S A I R R A SR D W AT R B

A ISR R A K

R3 AREEHREHPV BELER S

Table 3 Distribution of HPV infection among different age

group

AEIEBE(R ) KRR BB (%)
<20 71 22 30.99
20 ~ 29 1960 558 28.47
30 ~ 39 3164 878 27.75
40 ~ 49 3555 1029 28.95
50 ~ 59 1145 444 38.78
=60 374 148 39.57
Bt 10 269 3079 29.98

3 itig

NFLK IR 75 T 51k A B B IR B IR AR L B
WA, RN B R R SOE R o T
A JEGIRAL BT TR B T R B AN — 7
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ARRA R, B 2 70 R K E 80 4R
W% BLHPV 55 8 A LUK, — HAR B AATHY
K. MR SRR HPV &Y 5]k
"B S0 A S LA R S0 g 3 A Y oy T
K2, 9 2 7 1996 4F | 1 5 T A= 4 404 HPV #ff
N R 5| &S S MARA MBSO A+ 2 5, HPV
JE AR B S AL I T

MFLAT G 27 R I, HPV JE e 5 X AU 43 A
FEAE I 22 53, HBUE M AUS SR A, o] JEk
YL A BE A i HPV AR 250 71 K/ N el 3508 16 18 14
oA fE BRI fE AL 2 B (B S E O HPV &
A SE A rp ) AR A A 3 FR R L A S A
W HPV6 \HPV11 %5 it 5 B4 A iE R B ; = G
A HPV16 \HPV18 45 /& s U IE 52 H A W 1 1 B0
e, S ESENAEEMEREEVXR,90% ~
95% 5 G 1 K AR 5 HPV L K REI
HPV Gnfa] 4378 4328, i S50 H 14 37 28— A5 5]
AT e BE A, R 0k, DR o A 0 HPV 6 2
JF% o R R R R X367 R 7 33X 208 B i 5| i
MBI A A EEAE .

AHFFER VTP HLIX 10 269 4110 2 #E47 #) HPV
LR A3 UG, B RG220 29.98% , HAEHE T
R 5 AE 1 r M GE 0 R R T IR I X
56.01% " Fl g 75 i X () 37.09% ", 785 7 45 B
1 15.99% " Jb 5 H X 1 17.485% ™ F 45 i
HPV (IR R AR 22 57, 3K S b3 ANBE A A2
K NBE BRAS SR 07 vk MR AR Al A A 5] 45
FAHK, Clifford &5 HHIRFFY A& AL Y [ 5K
A HBE HPV Y LA 52 F1 58 W &L Ky 3, A R AIF 5%
HPV 3 A 43 B 45 2L | = (9 4 HPV16 ., HPV52
HPV58 %, FHME #4351 24% . 21.96% . 13.15% , 525
FO TE RS S HPV e 3 Y R AIF T 4
AT o A Hb X HPV G DL — 7 AU Oy 32,
62.68% , H.— R YL UL B fE 7 HPV16 3, (5
— W H R YL 1Y 22.95% , 22 TR YL DL XUE IR YL R
¥, 2 EEY 63.27% , TEZ H YR &
ZI B EERY  RETR D HA B 20
PEFEAR, AT HPV 8 XU B S 38 hnte’ o s 3k oy
Mr 22 S RS 5 1), — FBE LA AR IR 95 K 1 £ R
P L, AR B £ R ) DL AL R
Z . ARUHETE L FE G N1 FUEAR , m A&
JF HPV J R AVEGEE 2 | O AR B % 8™ o, 28
I 5 20 0 2 R B 3 B B s A6 e 2492 B R B B

T REET AL R A SRR A e S AR A B
PESFBNN , 5 Im K2 Wi EEAT G, 2 G I HPV
o 1 I PR 2 I PR R A DGV Y

TE N [F) A7 3% B 4l PR A 25 S v, HPV JER L 4
& T 6 =60 % Fl 50 ~ 59 % 4F % B, Hik 2 < 20
%40 ~49 % 20 ~ 29 5 F1 30 ~ 39 %, YL R4 ]l
J 39.57% . 38.78% . 30.99% . 28.95% . 28.47% F
27.75% , %5 AF W4 20 18] HPV G B R 2% 2 A G it
RN (P<0.01), <20 B4ERBHMR TRHARESL
PR 22 (SR YL R 35 F 20 ~ 49 AR BEAL , 30 % VUG
L PERE R AE ARG MUARHDT 1B B AR, v B2
L HPV J 5 e sl K e 28 ke | 5| ke 44t o
FARAL, S EMLARGAE , I T 30 % 10 Lot R
FIEAT HPV KA i, I 3] 17 50 %2 4T HPV Jikje
o W A R 118) L P BT 1 N5k HPV i A 9 8, 34 ik
KA, $2 5 HPV (WA G20 JRY7 TR AE

AR TR IR AT L 55 B e 5 ol 5 1B
NG [ 1 7 B 2 0 2 25 HEFERT 55 Lo J2 30 10 i A
P HPV e o Sl 3K E 2o 24 i R A R 29
i T HPV EE T I FHE AT, o6 v [ T R I 2 1
Bii HPV JB Y% R AR B 0006 1 A R o FEHE
FRE VT 19 RIS, 49 s HPV F8) 0 28 4G g 32
FOER] T 50 % 1A% BN % E AL HPV [ i
XA HPV Sk R f Y | 22 Rk gL 3, sl A
AR v S B R A 2, o I VRS A 2 R A
(liquid-based thinlayer cytology test, TCT) | [H i 5%
WOb o 55 =, AR L o A a2 e R LR
IRIT o WIS A e SR K — ™ R ) 1 B
(B TH KAE W 2RI

5%k
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NIgigid 85 D68 MUAE L L S PRI G R S A I PR
FHES 5 TV AR B

MAeF FRzR XBHE

(8 E] B® 7T A3 D68 (EV-D68) 7E JL 2 2 1 M W 15 2% ¢ (acute respiratory tract
infection, ARTL) W' I PRAFAE Je 70 F AT 2R b . 3E RHE 2014 4F 3 H & 2016 4F 3 4RI
BB BE T 1248 1 H 2 14 B 575 2P E &G (ARTD) £ L3 13 472 3540 4
i FH EV i 2 R 050 & 20 A7 I 8 s A, BV 95 57 48 FH 2% R B 14 4% 4% 38 5 RT-PCR 34 300 )3 7
AL ER 713472 R EHK AR A T BV BRI 1 222 4], FHAE R 9.10% , EV-D68 Gk i L
70, BHES 0.05% , H VP 4734 7 51 43 B Y 5 Bk D68 X 5 7E AL FE 1 9558 Fr 51 B A s [m) 950, 2 491 5 3k Ak
2RI, S5 EV-D68 AJfig 2 2 M I 0 TE R Y 1 — o (1 S 0 SR R i e R T R
TERKA Y, U AME T IFE I 3 J8% % (acute lower respiratory tract infections , ALRTI) i = E £ H1 .

[E@IA] WiEWeE; SPENFIRIE YL ; 1iEREE D68

The clinical and molecular characterizations of enterovirus D68 among

children with acute respiratory infection

HAO Jindou, LI Mingzhu, LIU Peihui*

(Shenzhen maternity and children’ s hospital affiliated Southern medical university, Shenzhen, Guangdong,
China, 518028)

[ABSTRACT] Objective To explore the clinical and molecular epidemiological characteristics of
children with enterovirus D68 in acute respiratory tract infection(ARTI).  Methods 13 472 cases which were
diagnosed with acute respiratory tract infection in the outpatient and ward from March 2014 to March 2016 were
screened for enterovirus (EV). The EV positive cases of enterovirus were collected to identify the types of
enterovirus by RT - PCR and sequencing. Results 1 222 EV positive cases were found in 13 472
nasopharyngeal swab specimens, the positive rate was 9.10% ; and 7 EV - D68 infection were detected, the
positive rate was 0.05% . Compared to the Fermon prototype strain of the VP1 sequence, 5 strains of EV-D68
have higher homology with group 1 virus sequence, while 2 with group 2 virus sequence. Conclusions EV-
D68 may be a new predominant pathogen in acute lower respiratory tract infection (ARTI). The infection peak
season may be in autumn and winter season. ALRTI may be a clinical feature of EV-D68 infection.

[KEY WORDS] Enterovirus; Acute respiratory infection; EV - D68

A 2K W8 %% 5 (human enterovirus, HEV) J& /) EV-B .EV-C .EV-DAa 4", E4E3k, WiE s n I
RNA J55 28 B 8 22 & |, 7] 53 0 8 B K BT R 25 B AU N T o 1 R 1) B I g R o B |
BRI R AR AN R AR B e R . HETAE ORI ST R B AE e R BB Y b I R R g
TXE VP BRI TS0 i ALBE ST, AT 5r S EV-AL e, R 2 15% T HEV % 3k 1, JHE i figg 38 5 5

E AR B R TAA R B KB GEY] T A HEVs 425U ARTI P 4916 R B -F 74T 3 454 ) (JCYJ20140414145619894 )
Vs . dr BEAKRFWERI B RErR, ;- &, iKY 518028
*3EAAE X 3242, E-mail Iph521521@126.com
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D68 %l (EV-D68 ) f& i £ 2 AL >, EV-D68 M IE
] B % RNA R 3 , 5 D70 . D94 . D111 . D120 [f] /&
T EV-D 4, 1962 4E,EV-D68 14 K ¥ 7> 55 & BHL,
2014 4778 52 [5 1 %% 75 FL N A0 R o BN 5] e
FIFIR R G 6], IF 51 &2 B E N AR,

FE T TR BT 8 i 3 0 B AE S TR R IR GE B Y
WEFE AT R BT EV-68 JB YL 1) 2 M P 1) 15 Jak
e L, B g5 Holm R 4 s & o F R ) S R AR
mr,

1 RS

1.1 X%

PEHL 2014 4F 3 H 2 2016 4F 3 H 4RI 040
PRABERE L BE S T T24E I 1 H 214 B 756 2 EPE
1B JE% %% (acute respiratory tract infection, ARTI) £ JL
13 472 BVERBEFERT G2 MR . ARTI A4 10T
WA TR K T PG TR R . HERRAR I : i 3 A X
O WP T R X S e B QR FE=T do SRR
W R UL 12 T 1 B 9 0 15 e R 55 /i et e 3 51
FILBRE),

1.2 bR SR HIE SR

(D) MK FPRACREE : ABE 48 h N, % FLIE B

i 30 Ao i R A EBCAR L) S R R A W, R AR R

B A—20CAR R K AR IR AT 95 o (2) TER TS b
HERAE BE L ZE B bR AS JS B2 AR S il 52
— bR UE ) SCEE I 11 B B AR N T G322 05 L
Ik AR IR AR | i 5 B0 I R A AR A | 20 TR B
FrEE R SRR A R R AT S
Ko K] EpiData3.0 £ A 5 AAH S | 17 8
i P
1.3 W

i EV 3 A kil i 50 & (PCR-2 IR ET
2%) (Pl R 2z ik e 5L R B A PR w]D) YT i
R B IR B T R AR A G — A . EV kT
R AR A G — W ) N = R w) i —
APy . JTik R A% 48 RT-PCR MY . RT-
PCR %] 222:5'-CICCIGGIGGIAYRWACAT-3’ #
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65 | KT347272.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO44/2014 complete genome
44| KT347226.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO53/2014 complete genome
24 KT347223.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO54/2014 complete genome
KU509997.1 Enterovirus D68 strain EV-D68/environment/Gainesville/1/2015 complete genome
E KT995629.1 Enterovirus D68 strain USA/DC/2014-19264 complete genome
KP100795.1 Enterovirus D68 strain US/CA/14-6103SIB polyprotein gene complete cds
KT803995.1 Enterovirus D68 isolate MEX/'DGO/2014-InDRE2271 complete genome
{— KT825142.1 Enterovirus D68 isolate MEX/DF/2014-InDRE2351 complete genome
KP745765.1 Enterovirus D68 isolate NY326 polyprotein gene complete cds
|- KP745761.1 Enterovirus D68 isolate NY305 polyprotein gene complete cds
KP745754.1 Enterovirus D68 isolate NY 130 polyprotein gene complete cds
20| KP745758.1 Enterovirus D68 isolate NY263 polyprotein gene complete cds
|- KT347271.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO7/2014 complete genome
KT266905.1 Enterovirus D68 isolate EV-D68/Haiti/1/2014 complete genome
|- KP745759.1 Enterovirus D68 isolate NY275 polyprotein gene complete cds
KP745751.1 Enterovirus D68 isolate NY 120 complete genome
|- KP745770.1 Enterovirus D68 isolate NY77 polyprotein gene complete cds
KT347225.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO25/2014 complete genome

52

{m7279.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO38/2014 complete genome
KT347224.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO58/2014 complete genome

KP745753.1 Enterovirus D68 isolate NY126 polyprotein gene complete cds
KT347227.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO26/2014 complete genome
KM881710.2 Enterovirus D68 strain EV-D68 STL 2014 12 polyprotein gene complete cds
KP745763.1 Enterovirus D68 isolate NY314 polyprotein gene complete cds
85 - KP745752.1 Enterovirus D68 isolate NY124 polyprotein gene complete cds

KT347270.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MO17/2014 complete genome
" | kP100793.1 Enterovirus D68 strain US/CO/14-94 polyprotein gene complete cds
KP745762.1 Enterovirus D68 isolate NY309 polyprotein gene complete cds
KP745756.1 Enterovirus D68 isolate NY 160 polyprotein gene complete cds
KUB44180.1 Enterovirus D68 isolate US/CA/14-4232 polyprotein gene complete cds
KT347278.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/MOB/2014 complete genome
KX255352.1 Enterovirus D68 strain EV-D68/Homo sapiens/USA/C7720/2014 complete genome
KP100794.1 Enterovirus D68 strain US/CO/13-60 polyprotein gene complete cds
- © KU982561.1 Enterovirus DB8 isolate EVD68/SZ04/CHN/2015 complete genome
51 KP240936.1 Enterovirus D68 isolate Beijing-R0132 complete genome
52| KT285485.1 Enterovirus D68 isolate BCH4235A complete genome
KT711079.1 Enterovirus D68 isolate TW-00893-2014 complete genome
KT711082.1 Enterovirus D68 isolate TW-00898-2014 complete genome
KT711081.1 Enterovirus D68 isolate TW-00932-2014 complete genome
KT711078.1 Enterovirus D68 isolate TW-00880-2014 complete genome
KT711080.1 Enterovirus D68 isolate TW-00909-2014 complete genome
KT280496.1 Enterovirus D68 isolate 2014-R1357 complete genome
KX957757.1 Enterovirus D68 isolate NY30 16 complete genome
KY292526.1 Enterovirus D68 isolate EV-D68 STL 2016 20 complete genome
KX675262.1 Enterovirus D68 strain USA/NY/2016-19505 complete genome
KX957762.1 Enterovirus D68 isolate NY75 16 complete genome
KX675261.1 Enterovirus D68 strain USA/FL/2016-19504 complete genome
KX675263.1 Enterovirus D68 strain USA/TX/2016-19506 complete genome
KX957754.1 Enterovirus D68 isolate NY10 16 complete genome:
@ 5200079(2014)
© KU982558.1 Enterovirus D68 isolate EVD68/SZ01/CHN/2015 complete genome:
@ 5200033(2014)
® 5200152(2016)
® 5200427(2015)
@ 5200208(2015)
95| @ KU982560.1 Enterovirus D68 isolate EVD68/SZ03/CHN/2015 complete genome
© KU982559.1 Enterovirus D68 isolate EVD68/SZ02/CHN/2015 complete genome:
L KM892501.1 Enterovirus D68 isolate CA/AFP/11-1767 complete genome
KUB44181.1 Enterovirus D68 isolate US/CA/14-4231 polyprotein gene complete cds

KP126911.1 Enterovirus D68 strain US/CO/14-93 polyprotein gene complete cds

99
KP745768.1 Enterovirus D68 isolate NY73 polyprotein gene complete cds

61 KT231902.1 Enterovirus D68 isolate 4310902042 RD3 polyprotein gene complete cds

95 |- KT231898.1 Enterovirus D68 isolate 4310900947 RD3 polyprotein gene complete cds
KT318494.1 Enterovirus D68 isolate 1-18/TW/2008 complete genome
KT285484.1 Enterovirus D68 isolate BCH824A complete genome
1 jrus D68 gene for in complete cds strain: JPOC10-404

AB601882.2 Enterovirus D68 genomic RNA complete genome strain: JPOC10-290
AB601883.2 Enterovirus D68 genomic RNA complete genome strain: JPOC10-378
55 L AB601884.1 Enterovirus D68 gene for polyprotein complete cds strain: JPOC10-396

EF107098.1 Human enterovirus 68 isolate 37-99 from France complete genome

KT725431.1 irus D68 isolate EVD68/Homo sapiens/XXVATCC VR-1197/XXXX complete genome:

99 A AY426531.1 Human enterovirus 68 strain Fermon complete genome

L kus44178.1 Enterovirus D68 isolate US/CA/Rhyne polyprotein gene complete cds
KT347280.1 Enterovirus D68 strain EVD68/Homo sapiens/USA/N0051U5/2012 complete genome

JX070222.1 Human enterovirus 68 isolate NZ-2010-541 complete genome
JX101846.1 Human enterovirus 68 strain NYC403 from USA complete genome
KM892500.1 Enterovirus D68 isolate CA/RESP/10-786 complete genome

4 KU242683.1 Enterovirus D68 strain BJ24 complete genome

KF726085.1 Enterovirus D68 isolate BCH895A complete genome

KM851231.1 Enterovirus D68 strain US/KY/14-18953 complete genome
@ S700492(2014)

® S200361(2014)

KT764078.1 Enterovirus D68 isolate CQ5313 complete genome

38 L KT285319.1 Enterovirus D68 isolate 2012-12225 complete genome

AR YIS 43 B BN 74 EV-D68 LA RIE AR, S5 Fermon #k DL = A ARic , HoAts [ Py 43 25k LI 2SI i

Figure 2 Phylogenetic analysis of partial VP1 gene sequence of enterovirus D68 isolated from the seven samples
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Study on trace elements in thalassemia children

LIU Bing, RAO Xuefei, ZENG Chijia*

(Department of Clinical Laboratory, Chancheng Centre Hospital, The Affiliated of Guangdong Medical
University , Foshan, Guangdong, China, 528031)

[ABSTRACT] Objective To study the contents of calcium, copper, iron, magnesium, zinc, cadmium
in whole blood of children with thalassemia, and to provide the basis for a nutritional diet. Methods From
January to December in 2015, 333 outpatients in Central Hospital of Foshan Chancheng District were selected,
which included 133 cases in the disease group and 200 cases in control group. The a- and (3- thalassemia genetic
test kit of Hybribio was used for the diagnosis, and trace element content was determined by BH5100T and H100
T trace element analyzer of BoHui. Results The contents of Ca, Fe, Mg, Pb and Zn in 333 subjects were
normally distributed, while Cd and Cu were skewed. The levels of Ca, Cu and Zn in the disease group were
higher than levels of those in the control group, while the contents of Fe and Mg were lower (P<0.05). There
were no significant differences in the contents of Cd and Pb between the two groups (P>0.05). Conclusion
The levels of calcium, zinc and copper were increased compared with normal elements in thalassemia children,
iron and magnesium levels were decreased. It is suggested that the distribution of trace elements in children with
thalassemia is abnormal, and clinical intervention measures should be taken to avoid the disease caused by trace
elements.

[KEY WORDS] Children; Thalassemia; Trace elements
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Table 1 The basic data of 333 subjects in the study
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BEOUR R Forb Bk B85 BE ROT RS0 5
HAE TR —BGAS B BT RS S TR SR
A B — 2
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&2 133 6tRiERMEREKE
Table 2 The genotype of 133 patients with thalassemia

Mo P AT > 2 s ESit n FRIE(%)

o MR - Moo 57 4286
- oM a 14 10.53

-alaa 6 4.51

- ST 3 2.26

a a%a o 2 1.50

aa”/aa 2 1.50

o a/oa 1 0.75

- S a® 1 0.75

B P B AL B /B 21 15.79
B/ 8 6.02

BB 4 3.01

BB 4 3.01

B/ 2 1.50

BB 2 1.50

BY/B 1 0.75

B™/B 1 0.75

BB 1 0.75

a B BRI - oo o, BB 1 0.75
- Mo, BB 1 0.75

- SNaa, BB 1 0.75

BOURTE KRR DI RERIA V2 07, Bz
Al e L O R S AN ) A I AT
AR, FL G LFE A AL BRI RE I E o AT
ST LB IT R AR T X B4 (P<0.05) , T BES
2L AN 2T AR A 1 IRBE SR N R AAT 06, 221
PRAR R BE 5 A ] A, 51 kL JCRGE I A
AR AL, AT 3 % L2 3 2k i) i e B 19 22
TERAIH ARG, PR3 A7 B 2 i 4 1 v
PROTR & Rb . BRI LE R A KA
2 Ty, A AR W BBk, a0 2 RS g 1Y
AT, T ECBRAE A N BT AR BT R
JURTBEFF A SRk, MBI A BRERIS , 221 14 A R
S, MM AR . NI b TT ) Lo
DI AR DT AR, B UL 2 AH OGO R AR
IR bR T I

PoLR ERE I Ta A i,
AL WP IR EESS R BT
IR AR AT BITCER , 55 AN sl IR 2 e A
KAFMER. RILE2MISTR S & TIE
HOMIRZL (P<0.05) , AT g )L # G BEAMS /A —E
HRAR , L2 285 ek ERUIE , WIRT BRp ol 51 i
LR IR, SRR MR TR, 51

®3 MHAERMIELOMETELE

Table 3 The level of trace elements in thalassemia children

Ca Cu Fe

434
Ze " (mmol/L) (mol/L) (mmol/L)

Mg Zn Cd Pb
(mmol/L) (pmol/L) (pg/L) (pg/l)

PG4 133 1.9620.16 19.31+5.28 7.57+0.89
XHRZH 200 1.92+0.13 16.70+4.74 8.26+0.84

1.60+0.17 71.15+20.80 0.79+0.71 56.72+24.80
1.64+0.16 58.29+13.59 0.99+0.98 54.72+29.99

i - 2.896 4.690 ~7.160 -2.794 6.820 -1.098 -1.009
P - 0.004 0.000 0.000 0.006 0.000 0.272 0.313
AT RS P LERICR & TXHRA (P< BRA1(P<0.05) , 5 IFERIBISE (LG it 22 53¢ ) 46

0.01) . F3HrJE A 25— BT AE B IR BRERIRAE T,
BILAAR PN 22 o ORI 5140355 1 il 52 40 ) 5 S5 P £
TR JFCA B 7 0 A R A A I DA 4 i 1 3
P, BTS2 M5 T 5 L TR B 2R
Bty 3 1 B 5 B, FE R S T I AL s i R K
HEAL 218 & T 1 R A E AR T T 5%
R BRSO 21 1M £ A A R S Y, X 5 2L
X 5 ) IR SO T e ¢ 5 A LA T s 5 =, M
TR R A A S8 AR RO B, AT B Cu Zn
SOD fUEEPETHR s

ARWEFEIE W, M2 L BE 0 R & h i T X

W=, A SRR ARSI B SRR ES 18 Kaja-
nachumpol S/ 7 18 JL 25 #b 73 Z1 20 i B T i 5 A
DAL IR A7 7 B0 T) W AL 358 1, b 3% ) L 8 Ak i i 1
T AR T X 18 WO S B e 5 b B R IR N AR SR A
RSN, AT S8 Cu Zn . SOD UL T

H#T LB TR T X IR (P<0.05) , JRU A ]
RENEETT R R IT RN MM HE T, 37 L3
BRITZE WS in 2 F AR BT R I, S8 aem
PEREAR, M B TR A R IR, EFERK, A

AR B2 )L E S50 AR Ay B0 B
2 5(P>0.05), (F#% 200 W)
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GEYIRLIX 493 1] ) L 28 P B 9@ ok B b st SR 40 br
IWFT AFER Myl NIEW ORI EEF

(8 E] B FITRYIM LA R M8 R A 3 SR A0 1 00, LU hriZ i XL 3 28 1o 7 5
% (allergic rhinitis , AR) FY TR IZWiFTAIT SR HEBIS MR AR . ik BEE20154F1 H £ 20154512 H ¥
AR BEREIS 1 1tk 5 5% 2B L 493 B R 58 % 4, R FH T8 ] Mediwiss 1 SRR SMEIN 22 5t , 7 FH 93 B 3
PO AT BRI X R S SR AT G . R 493 BRI M B AR BL P RS I &
S 414 1] (83.9% ) , W Ak 8 B5UR B 2 79.3% , Forb Pr2 i BE M R B i L 1 65.1% 5 R B 6
(25.5%) E R A4 (15.8%) JE(13.8% ) FJRA (11.1% ) 5 & APE s SUR PR N 45.2% , 5 R 41
(30.4%) JEH (14.8%) G HH(12.4%) & (8.9% ) MF(7.7% ) F144= 1R (1.8% ) 5 e APEFITE AME S FHME
200 1 (40.5% ) ; A4 20 BOLWAPE RIS AP SR BHPE R L, 2 R A S8 L (P<0.05), #IL
IML7E 2 1gE BAPER R 76.5% (377/493) , & 1gE BHPE R W] b A1 T 45 5 14k IgE FHE R (83.9% ) , 22 5 A G it
HX(P<0.01),  Z51&  Fr RS & R YI M X L AR M 8 R 0 S B AV R AR R R AR
oj P g e B A VRSB . 7E R AR MR B AR B LEE R, LA Al A P o B BH P (38.7% ) FINEA
NV AP 5 R PR (40.5% ) o 3, Bl B A M SR BA M (4.7% ) B R OLAR 2D o B RS0 1f 75 22 IgE
FAT RHRURRE S TgE w4 w8 20 17 1 e R IS BB T B 1

(gER] AR MR R AN R &AM R S IgE; FR 5% IgE

The analysis of 493 cases of children allergic rhinitis allergen test results in

Shenzhen area
SUN Lifang*, FU Xiaoying, YANG Fanghua, LIU Yali, YUAN Yan, SHI Yufang
(Department of clinical laboratory , Shenzhen Children’s Hospital, Shenzhen, Guangdong, China, 518038)

[ABSTRACT] Objective To analyze the distribution of allergen antibody in children with allergic
rhinitis in Shenzhen, and to provide theoretical evidence for the clinical prevention, diagnosis and treatment of
allergic rhinitis in children. Methods Mediwiss allergic system in vitro from Germany was conducted to
detect the expression of sIgE and tIgE in the serum of children(493 patients) with allergic rhinitis by
immunoblotting, and the test data was analyzed statistically. Results Of the 493 patients with allergic
rhinitis, the positive rate of specific IgE was 83.9% (414/493) from inhalant and food allergens. The most
prevalent inhalant allergens were dermatophagoides pteronyssinus (65.1% ), followed by dog hair (25.5% ),
fungus combinations (15.8%), cat hair (13.8%) and house dust (11.1%). There were no significant differences
between male and female (P>0.05). The most common food allergens were milk (30.4%), followed by cashew
(14.8%), egg white (12.4%), crab (8.9%), shrimp (7.7%) and beef (1.8%). The positive rate of total IgE in serum
was 76.5% (377/493). The percentage of total IgE were significantly lower compared with the level of specific
IgE (P<0.01). Conclusion Dermatophagoides pteronyssinus in Shenzhen area was the leading inhaled

allergen in allergic rhinitis(AR) children; milk was the most common food allergens causing AR. Of the allergic

F AR BRI 2015 F R A 5 4e iR 4] F i R AR B (JCYJ20150403100317063 )
Pk 45 R Y TOLE BB IA, ) &K, R 518038
3B AAEH T 5, E-mail: 771369652@qq.com
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rhinitis patients, the main allergens were pure inhalant (38.7%) and mixed inhalant and food allergens (40.6%),

while pure food allergen were rarer (4.7%). Combined detection of serum total IgE and allergen specific IgE can

improve the accuracy of the diagnosis of allergic rhinitis.

[KEY WORDS] Allergic rhinitis; Inhalation allergen; Food allergen; Total IgE; Specific IgE

7 IO P B R R TgE A I T B AR 2 s o g
I, AT A R H & B IH Y TR, B
EER10% ~25% I N 12 3 %5 DL R R AR
PEE R L, 80 % 1 I HIAR I i F % 9 R
gl ke, AR N M £ 52 (allergic rhinitis , AR ) /&
R TE BRI AR 35 s N M, 2 H AT S I
Bl UL BB L 2007 4F AR E A i 5 2R B AR
EFE R B R EE 1%, S E R 1 L2 B
() A3 e, HOE JUAR 2 BT, wR R
1 W) 3k BRI R AR 0 1 9 A 2 DDA S, IR
FIE A I S A A8 1 M e R R Wity 2 05 TP R
EHEBIMERT AR B R B iR A R
T2 WA A o B o A 5 = i DL R U R
GPEIRTT o PR, ARSI A 17 M 5 4% R B A M
TR RN A M R R S R A R L,
A5 o P B 5 9 RS B TR T RN T B 4 i S
AR

H 45 b DX b 3 R 858 AN A AN ] 8 DL 3ot
JRE R RAFAE R K 22 5, AR B ST 2015 48 1 A &
2015 4F 12 A 7EBRIIT L B Be 5k 12 10 248 hy P 52
5 8L 493 Bl GERHIERT T [IBUE 43 B , DA iR
Pil b X AR N 1 B 5 LA IZ B FNA T SR Ak s 06 =
A

1 BREFE

1.1 W4

PR 2015 4F 1 H % 2015 4F 12 A fEA B2
(1425 o P B 4% FBUIL 493 BIFE R o 0t 42, o 53
332 1], 2 161 491, 5 L L) 2.06: 15 4E-1% 0 ~ 14
%o BB By 3 4 B LA (<3 %)
103 5], SF IR T2 (>3 ~ <6 %) 207 4], 2F IR W 4 (>
6% )183 il . AT A8 Mk B % L2 Wi 45 A 4
[ 2% 2 B BRI IR 27 4325 2008 5 PR 21U e 9 7AE
WP S RAETTARIE
1.2 ka7 ik

I FH 48 [ Mediwiss 2 SO A I 5 &5, B %0
3E I8 o A I 8 L 975 ik D R S5 4 T P ddk
(specific IgE, sIgE) Fll i IgE (total IgE, tIgE ) , 4%

e RO ) & U T PR . SE I 8 LS AR
Mediwiss Rapid {5 & 354 23 B A8 107 ) 38 4% 2% 7 200
o R RA A AR, SR AR
PIBRE T 2] be, T 350 IV sIgE 7 &, 104K
R BB TR S B S T sIgE & e
Lt o Rapid 3 B 3 VAL S50 060 i TRk O kA7
SIGE f b 7T o W AME S B A R AT . 2R il |
By IR R S RS DL S KR
G AL A DL S R AL A 3 10 Bl & AN R
G R AR R B DD R PSRN
AL i B R IgE, A3 20 AN K E
1.3 S5

BH M 285 SR ) o o 7™ A 2 R 6 v I A5
AT HI W o SIgE FHPE 2 W bm o < 2 B — ok Bl e
sIgE ¥ & >0.35 TU/mL B}, 38 7 % i 505 PH 4% 5
D — sk SO BAPE R, 2R i e B 5 528
SR BAYE , SRR OB 2 . B EE R LA
<100 KU/L, 100 ~ 200 kKU/L,>200 KU/L 7~ BT
LR : B IgE >100 KU/L B, 2875 I 75 27 & IgE
FEPET
1.4 SEit2pab e

K H SPSS 13.0 X £ 17 g 2240t
THERE R IR TR R PR . DL P<0.05 2%
SAGIFE

2 #HR
2.1 NP S R AL e BUEUBH P 45 R B9 SR )
fii

493 575 i Pk B R UL, 414 B3 SR sTgE
o 0 25 BH M s 1, BH MR 83.9% (414/493) o 1
AMEFE AR 805 B PR 2 e B HE P LR 1.
32, W AP B o A i BH M R R,
65.1% ., HIKIEMTE 255% , HEH A 15.8% , i
T 13.8% MR 11.1% , Ho B ad SR BH M R4 /N F
5% o B AR R o DL AR 0 BH A R s
304% ), HRIEMER 14.8% XS5 H 12.4% FI#E
8.9% MF 7.7% F14- 1A 1.8% , 14 5 MITE 8 1 B %
AR
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£1 BAMTHENGE 2.2 AR BHF R R A
Table 1 The distribution of inhalant allergens o B R BN BT B, 414 03 U B
AR M B 3 P 2
Wr whor mmes e SRS SO b HUR SIg B O
- 32.8% , 2 Fpraf 2 A DL b B SsIgE &2 B
1 JA i 321 65.1
67.2% , L3 3,
2 e 126 25.5
5o RS w 158 £3 4145 AR BETHERENT
4 LLRE 68 138 Table 3 The distribution of 414 AR patients’ allergens
5 @ 55 11.1
= LR B 4 I (9% )
6 R 21 4.2
1 136 32.8
7 Bk TE Ry 17 3.4
2 94 22.7
8 I :
* > 10 3 F 77 18.6
9 K E 5 1.0
4 Fh 53 12.8
10 B3] 3 0.6
5 26 6.3
6 Ff UL T 28 6.7
x2 BANESHESHER
Table 2 The distribution of food allergens 0.3 A [RIAF I 2 L B 2 L
Hy o R FH 491 % P2 (% ) Bifi 5 AR W 1 K, sIgE BH MR B & 5, 2R i
1 2y 150 30.4 2 (>6 % )sIgE A i i, 18 86.8% , 14 i 4H
2 i 73 14.8 (>3~<6% )sIgE RNy 85.9% , 24 LA (<3
3 A7 1 61 12.4 % ) sIgE FHYER Ty 74.7% , 4 18] BHYE R 8, 2%
4 gg 44 8.9 E‘ﬁ%ﬂ‘%%X(%‘L)o
5 i - . 2.4 i tgE 51 R sIgE PHYE R HAL
. A 0 - 493 151 g 3 1L 377 ) tIgE & BH M 0, BH
. o . 03 P 2 76.5% (377/493) ; i st sIgE FH 1 5 £
) - X 0"2 41451, FAVEZ 83.9% (414/493 ) . tIgE [ATER I G
; ' 1% T STgB PHME S, W2 PHVE o Hods 2 S B2
0 e ! 02 B (=8.751,P<0.01)(%5).
x4 BEBATHESIGEFRAERER (%) ]
Table 4 The comparison of sIgE among different age group[n(% ) |
44 531 % W A i U Jex7/LeBuRiig WA &Yk R sIgE BAPE
<3 % 103 28(27.2) 8(7.8) 41(39.8) 77(74.7)
>3~<6% 207 87(42.0) 10(4.8) 81(39.1) 178(85.9)°
>6 % 183 76(41.5)° 5(2.7)° 78(42.6) 159(86.8)"
it 191(38.7) 23(4.7) 200(40.5) 414(83.9)

>3 ~ <6 Z Y HI>6 A5l 5<3 & 4 i, *P<0.05

3 it

LRI PR AP ) o 5 A 00 7532 AR I A

DA PR SIS I PR 70k o A ARG 7 0k T AL 4R
B s RS, BE 0 M KK 3 Bl B &
JEE B, AR o 32 25 s, il B
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x5 BRREMIHFEHRERENN (n(%)]
Table 5 Analysis of tIgE and sIgE [n( %) ]

21 51 S IgE B M IgE B
T SV TeE BH 350(71.0) 64(13.0)
e S TeE B 1 27(5.5) 50(10.1)

G Byl B fE B, RS T L EE A ORI E e A
PRI NEE™ o AW R B9 5 [ Mediwss 1
JEARGE DX ) 8, 7 P AR 471 4 928 B 30 2 AR I 2 i v
i sIgB Pk, v/, i k4 B AR R
o7 R RS, , ST F T L o B A A

ok B AR O S A% R s I O Ao i
KL | AN [A) G DX UL 1 3k B0 o3 A 25 5
AR, Rl — 1l XA b 5 i ) A R AR s ARBIFSY
i 2 Xt 493 i JL B AR N M B g% R R AT R
SIgE PRGN, & B0 A8 I P 52 4% BB L tIgE FHYE RN
76.5% ,sIgE BHIEZR K 83.9% ,tIgE PHIER W E (KT
sIgE FHYER , 45185 7 -1 FE % i IX ) R A
SRR —3, WO S0 07 HssRIA B R R AR
WREIBORFE e S EE R B =R
o ARG S50 5 RIS B ) PN 1l X 3] A 45
SRARL, ot — A5 Rz e 1 Ml 2 1) 2 DL 3 U )
WE KR B R o el 5
file, SEAT AT BT X I R S M e e R T X AR
M AR B LI TR AR A 4 4R 23

S IE TE2 Wi AN BEAZ sIgE $a it K o
15 B E M2 e W] tIgE [ RE 45— & iy IIf R
B AR & IR tIgE Fil sIgE & & [R) i T) m
b7 71.0% , #8713 i B sIgE 5 tgE £ 4 %
. £ 18.5% (91/493) i3 tIgE 5 sIgE 25 AR
— 5, Horb 5.5% (27/493) ¥ 191 tIgE ¥k BE Tt = 1
SIgE IE%, 53 4h , AR S i id 47 13.0% (64/493 ) 1
H SIgE FH i I tIgE /K FIEH , $87R sIgE T i X A8
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ME AR X 55 5, IR I 8 A REHERR AR By Pk 8 R
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(8 ZE] B ST S A sy 7 xRN P K 4 (atopic dermatitis, AD) S # i B T
YA (T helper cells, Th) F/EH . ik FIREEE G2 T M 5 (enzyme-linked immuno sorbent assay, ELISA )
TR AD R E R S IR 2R 155 7 75 21 (sublingual immunotherapy , SLIT 41 ) FXJ B8 4036 97 /i & 19 4k
Jal 1fi. Th1 (IFN-vy) \Th2(IL-4) . Th17 (IL-17) 97K, FH 3t =X 200 e AAS D0 96 28 36 97 i J 9 0119 4 T 4t
(regulatory T cells, Treg) #ie o RGPS FEA ¢ sREIE ¢(¢) Kz 6% PR AL AR B RTT BT RNG YT I 4L N LA
BRI A ) IFN-y \IL-4 \IL-17 1 Treg K V20l #EA XS LUAFGY . 4558 SLIT 413397 ) IL-4. IL-17 %%
YRITHTI W R R IFN-y il Treg BOGY7THTW T+ , 2 R A GeiT2# 8 L (P <0.05) . H SLIT 41IGY7 5 3%,
MREHIRYTJG IL-4 IL-17 FFETE W], IFN-y FHE SR, 22 G 401t 2# 3 L (P < 0.05) . SLIT 45775 Treg
YA BT B ARIT S TR B 2 (A2 RS2 B (P> 0.05), 4518 £ AD &, & F & RkE
WA TT BERE LA MR 1M TL-4 TL-17 , F+& IEN-y F Treg K Mi3AFVASTF I H 1Y .

[SE4IR ] 4Pz 48 s I IE T 4000 M2 bis ol s 51 T 400

The role on the T helper cells of sublingual immunotherapy for atopic dermati-
tis

ZENG Mei*, LI Qingxiang, HUANG Wenfu, CHEN Junzhao, LIU Jinhua, WANG Cuiyan

(Department of Dermatology , Huizhou municipal central Hospital, Huizhou, Guangdong, China, 516000)

[ABSTRACT] Objective To explore the role on the T helper cells(Th) in sublingual immunotherapy
(SLIT) with standardized dermatophagoides farinae drops on patients with atopic dermatitis (AD). Methods
Between the two AD groups before and after treatment: sublingual immunotherapy with standardized
dermatophagoides farinae drops (SLIT group)and control one , serum concentrations of Th1(IFN-y) . Th2(IL-4) .
Th17 (IL-17) were evaluated using enzyme-linked immuno sorbent assay(ELISA). The levels of CD4* CD25*
Treg cells in peripheral blood were assessed by flow cytometry. Then the IFN-+y, IL-4, IL-17 and Treg levels
were compared between the two groups before and after treatment, as well as between the groups after treatment
with two independent samples t or corrected t (t”) test. Results IL-17 and IL-4 in the SLIT group were
significantly decreased after treatment versus before treatment, IFN-+vy and Treg were significantly higher after
treatment than before treatment as well, and the differences were significant (P < 0.05). Compared with the SLIT
group and the control group after treatment, IL-17 and IL-4 decreased more significantly, IFN- v increased more
significantly, the difference was statistically significant (P< 0.05). After treatment, the number of Treg cells in
SLIT group was higher than that in the control group, but the difference was not statistically significant (P >
0.05). Conclusion SLIT in patients with atopic dermatitis (AD) can reduce the level of IL-4, IL-17 in the
peripheral blood and increase the level of IFN -y and Treg, then finally achieve the purpose of treatment.

[KEY WORDS] Atopic dermatitis; T helper cells; Dermatophagoides farinae drops; Regulatory T cells
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P B2 R (atopic dermatitis , AD) & — Fli 2
P RCEETE (R MR B AORE T K R . BREAE A S
22 A4 B T 409 (T helper cells, Th) 25 T AD
M9 o i B T 240 AR 4R 8 s A R A [
Al 43 AR AR : Th  Th2 8 554 T 413 (reg-
ulatory T cells, Treg) fil Th17,

MR sk ADIWEHEE RN Z —, 0 A
S H ST R TR AD [A) 28 %50 o BvE B R R
o R R e R BUR Y . R A ROk A i
T T AE 3 BOPE 9 s T R 2 e PR R RPE E B R
AR E SRS T (AR M R R B
TN B Moy A2 856 5 700 1Y) B g 2 AL o A B R, H:
X Th 40 i 0% 52 i 7 R DL SCER iR o A SC4ULE
if DLR BT DLER 5 T S ROk 2B 196 3R 57 X AD
S B T 408 Y s e, DT B R R R
BT .

1 X&EFMFE

1.1 x4

FR e 10 2015 4F 2 A 2 2016 4F 4 A stz T
B KRB T2 89 AD B 52 4 Horf 55 24 4],
% 28 i, AdEFRHE : OFF G Hanifin F1 Rajka 12 W
FRUES s @AFRY 4 % DL I @B E AR Ao L /Y
PN ES IR (BB G FE ) ; @i sk
T R FoR s, St 6 ) S 7y 24 il B A9 4 6 A5k
(++) UL b, Hooky sa—pgr 2 i BH P w2 A il Ry 2
PIBAYE o HERRARE . DA ERT 2 i N A Rl o 25
Y s QAR 2 A A T IRBTBH R 259t 3
QRBA RGVEGNE ; @F RS S yze il 50) M
Wi T s O A FLI I . R ABEL
XUE K IR A 77 Wl 52 1) AD B2 00 036 T &
2B 1557 77 21 (sublingual immunotherapy , SLIT 2 ) £l
X BEZH , RF2H 26 1], SLIT 41: 55 11 ], 4 15 il , 4F
W 4 ~52 % SEHAERY 27.5 % s XFIRAL S 13 0, &
13 0] 4F 1Y 5~ 55 %, F AR 20.1 &, P4 H
RIS TR 22 S TG TR . PRALBF IR AT
¥ 117 SCORAD (Scoring Atopic Dermatitis ) " £
53, SLIT 4 (31.34 = 7.12) 43, X} B 4H (33.56 + 8.69)
Gy AR A R RS E L (P>
0.05) o AUASHE M T 0 N RS BEAS BEZ 5
St
1.2 AR RREE 259

IS 4 B B B A5 [ SF 2% 7 Multiskan MK3

W 4 H B RPLIY 22 5 wenwash-4 MK2 Al (75 2%
), w40 { BD FACSCanto™ Il (BD /A 7],
EH),

®H : A A& 4(interleukin-4, IL-4) . A T3k
Z (interferon-vy, IFN-vy) | A\ F1 41 & 17 (interleukin-
17,1L-17) \ELISA 57 & ¥ i U AR 6 £ ) T 72
A BRA FHE 1 43%€ H 5% B CUSABIO /A Al . CD3
(FITC-A) .CD45 (PerCP-A) .CD4(APC-A) .CD25
(PE-Cy7-A) LA KA [A] 2 AR i (9 [ BT RE 1)
%[ BD A,

TR0 245 0 - A A 0 7] Qi V3R A R i
WA BRAED) R VGBI 4 (R B KL
v A RS F) ) IR 5K A LR (i S 22 1 A
HHE AT
1.3 Jrik
1.3.1 RIT Ik

X HR A AN 253 141 1R 66 1 74 8 R g 4 15 R B ok
FHBERR S K AN FL B VAYT , SLIT 4 AE 45T 1 IR ER R Y
BRI SRR S A IR IR SR A ZL IR YT I [
95T R AR R RS R S IR BOA T Y67 B R
A, SLIT ABH0ERTT o Js i WA e e 0, iR 7 e
BRI A ) . R HI 1 ~3 L5 1 ~ 3 A
SR A R 15 (1 pg/mL) (2 5 (10 pg/
mL)F13 5 (100 pg/ mL), 1 ~3 5 M 1 RENH 7K
IR HFR 50 1.2.3.4.6.8.10 7 ; 55 4 AT 4h
JL#E B 4 5 (333 wg/mL) i3, qd, 459K 3
o 142 B UL 1 B33 A 6 JAFF IR 55 (1 000
pe/mL) 4ERE, qd, BRK 29, B T RRES A IRFEOT
BT T 1~ 3 min S5 A2, A5 K [ 5 I E] IR
1R,

1.3.2  JPRCHE bR

A R K SCORAD i+7r 2401, -t i
HRAE MR AR . Gl B T R EOK
WMITR . P45 T BEdE %= [ (JAYT 1T SCORAD
B =697 J5 SCORAD 1 41) / i97 1l SCORAD
AT ] % 100% o 143 F B4 20=90% HJ #£ 1, iT
43 F R B0 60% ~ 89% 3L, V4 T B 48 5L
20% ~ 59% N I, 43 T B4R B <19% S &
oo BARE=LCEm+ D8 E ] x
100%' ",

1.3.3 ELISA 7%

T BRI I RNG YT 5 25 Fh G K i 5 mL

IR FHHE 2 h,3 000 r/min B5.0> 15 min, 73 &5 M1
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THAFE H-80CUKAH /A7 o IL-4 JFN-r IL-17 Jf]
ELISA 4% Uk B 5 20 BRAG ]
1.3.4 A E AR

A1 JE 1fil. CD4"CD25 Treg (1451 - Bt EDTA Bt
1M 100 pL & F FCM I &5, in A BT A S v
¥ifk CD3 (FITC-A) .CD45(PerCP-A) .CD4 (APC-
A) .CD25(PE-Cy7-A) 4% 10 pL, 4021, £ 4C
PKAF RO 30 min, FACS VK (& 0.5% BSA,
0.01% & Z AN PBS) PE4 2 1K, 1 000 r/min £.0> 3
min. FFAIA 2 mL £ 240 Mo AR, 78501 5T, 4C
VKA H SV 10 min, B 58 40 A AR B PRV
1 000 r/min &[> 3 min, FACS YRR ESL 2 K,
1% 2 R W 500 L 5 [ 22 , FACSAria i 20 4
LA A, BD FACS % H FACSDIVA #4735 #7 o
WA mlgG-CD25 [A]RUXF I, Hif () §4) ' (forward
scatter, FSC) F1 CD45 L) bk B 40 At B % 1], I 2
SLIT 2H Fi % B 4H CD4*CD25" 41 fifd i CD3 " 4 Jits 1)
[Ep
1.4 G5

4 1 SPSS 13.0 #4748 3 A, i 2 A
KR o =0.05, THEFEEL x £5 FoR, AL AE
A HEH Al N TE 25 041 3 1 o BOREE ¢ (1) K 6 o
W [B) A 3508 FLABCR R TR g .

2 #R

2.1 ImIRITALSS

IHITAF G, SLIT 48 80R R 61.54% , %
ZHA RH K 23.07% , SLIT 445 3505 B i v % T4
M A G222 5 (=7.87,P=0.005) , WL 1,

&1 SLIT Afnxt BAFHE LR
Table 1 The comparison of curative effect between the

SLIT group and the control one

4l P R B W i AR (%)

SLIT4 26 3 13 7 3 61.54
XTHEAL 26 0 6 13 7 23.07

SLIT 2 A% BEAH 367 147 5 SOR LA - °=7.87,, P=0.005

2.2 IL-4 IFN-y.IL-17 }% Treg HY %%

SLIT 2H J %6} BB 20 TL-4 7K 3697 J5 89697 A
W TR, ZRA51E L (P<0.01), HWH
1RITJEAH G - SLIT ZH 55 %F HR 2 P ARG 5 A dk , 22 347
Gt L (P<0.01), SLIT 41 J X} B8 4 IFN-y
KGRI E BRI BT &, ZR A SR ¥ 8
X (P<0.01), HPIIBIT 5 AH LG, SLIT 4 8% 1R
IR EMHE, ZRASITFEX(P<0.01), i
k2,

&®2 SLIT @Fnxt RAGTTHIE [L-4.FN-y B LB
Table 2 The comparison of IL-4 and IFN-v before and after treatment in the SLIT group and the control one

IL-4 (pg/mL)

IFN-vy(pg/mL)

415
i t WITH TR t P
SLIT 4 64.61£7.72 19.61+6.85 13.781 <0.01" 5.01£1.04 11.32+1.53 —-10.735 <0.01"
pagiiceE| 66.12+6.21 45.08+6.56 7.364 <0.01" 5.43+1.18 9.08x1.27 —6.66 <0.01"
t —8.487 —3.542
P <0.01" 0.002"

*FR N P<0.01, 2 RA5 =X

SLIT 4 IL-17 /K V697 5 BB ai W i F
M, 23 A 53 2# 2 X (P<0.01), SLIT 4 IL-
17 KR IT IR BB T i e F R, ZRA 501
RN (P<0.01), % B4 IL-17 K iR 97 e &
WITHTA T TR, 225 Ko%= L (P=
0.299) . WAL IAYT G A LG, SLIT 4 IL-17 7K -4
Xt RRZH BRI 8, 22 % A it 2k B L (P=
0.001) , CD3'CD4'CD25"Treg 4l i : SLIT £ A4 J7

HIM (3.51£1.09) % 5 3697 Ja 0 (5.32£1.27) % . IR
PRGBS, ZRARitEE XL
(=—3.94, P<0.01) . X M 43597 /i A (3.62+
1.49) % ; 67 Ji N (4.78+1.56) % . 167 i FLif
JYHTA T & H2E R LS 2E B L (=-1.694 ,
P=0.108) . W 413797 J5 AH b« SLIT 20 5 X B 20
THm R, 022 % L5 i E X (1=0.829, P=
0.418) , LK 3 H 1.,
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&3 SLIT Bt RARTTEIE IL-17. Treg B ELEL
Table 3 The comparison of IL-17 and Treg before and after treatment in the SLIT group and the control one

IL-17(pg/mL) Treg(%)
2H 51 N
EY AR HIT IR t TR HITIA t P
SLIT ¢ 18.81x1.95 15.11+2.26 3.91 <0.01" 3.51£1.09 5.32+1.27 -3.94 <0.01"
popiizE| 19.72+2.13 18.78+1.77 1.071 0.299 3.62x1.49  4.78+1.56 -1.694 0.108
t —4.037 0.829
P 0.001" 0.418
# RN N P<0.01, ZR A G
1051; 10’-; 105-;
g 3 ilo‘_; f; 10‘—; W
- (&} E <9 E
x CD3+CD4+ ’U; ] 01 01 & Q1-3 | CD3+CD4+CD25+
= = 10 & 10° 3 ’xfg‘f
2 B 3 i a E %
0 3 X ] Q3-3
1 NEE 102 4
iy % :
5 T T E S E—— i nnivlo T vnmlov |||m1|]0“| |||mr|10|
10 100 100 10° 0 100 100 10° ? j ;
CDA45 PerCP-A A CD3 FITC-A B 10? cg‘): Al)C_IAO‘ 10° c CD4 APC-A D

A. SSC 1 CD45 LAk EL AN L% 1T 5 B. A7 LR PR R ik B4 of CD3'CDA* 40 i (1) b 9] 5 C. CD25" 1Y [a] BUXT HE 5 D. 47 B4R E R N

CD3* 4 il o CD4*CD25" 4 fifd i) 1 15l

El1 AD £EHSMEIM CD3'CD4'CD25 Treg IR 4 R
Figure 1 The results of flow cytometry about CD3"CD4'CD25Treg in peripheral blood of AD patients

3 it

IV B 98 R — P A PR Y DL R O
B R R 8 M e B K DR R R R 2 v
K Z AT T, S fE AR 25 RN S He b A B Y
Jrifle BRAEMFIE R, Th 40 S5 T FRRR 1 2 R
)& 9% o Th 40 B AR P DB 2 2509 T 240 i I
HE XML AR S 1 S e R S e e e B A
E (= TS N 1 O S R E O N T )
Thl. Th2, Th17.Treg % WA, IFN-v . IL-4 435l /2
Th1 . Th2 4 i A FFAEPE A ML PR 7', Th17 Fl Treg
J& Th A0 HE A9 A~ A & B RTIF S I #US . &
TR SRRERLE | B B Ty e 1 A A= vh A 4506
FNE L, BRARIE A, TE R R PE 2 R B
FEAE Th1/Th2" }2 Th17/Treg ™ W24,

SLIT J& — F & & (A W R PERIT 7
PRI TEIR B AR AL B 2 AR N JUE T R 2R i
1% 7048 T 2006 4E 4% CEDA #t it F i, 37 F & IR
24 Wl R R A R 0L R 58 T i A ME R R E Bk
K2 A WU A 5% 45 SR R A S 7 SLIT

AT R g X RR A, (R A SR
PEFHLHI A TERTERE . AP RSN &R
2 T R i R ARG 2] 1R 32 T 1 R A T R S
J AR Y, RV BT I R A2 S ML AR DA T 34 ik HL
PR S 38 71, A ML 7™ A= G i it Az, I TiT Ik
IR KA ok AR R O BOE R B B 9. Allam ™
INA SLIT W76 ML AT B8 &3 ol 3% 4 T
21 0355 Ak I35 Th1/Th2 40 0 R A -4 75 S .
Witk 1eGa P = A= -3l TgE A& Wik & 35 2
AT VR, DT ol A8 25 o 4 S e A o D 7 2 K 3
it 5% . A SCHFSE & B, SLIT 43497 J IL-4 \IL-17
BAIT AT B R R, IFN-v 1 Treg A7 71 I W T+
B ERAG B L (P<0.05), H SLIT 413497
Ja B R IG YT S IL-4 IL-17 R &SI i, IFN-y
FHeE L, 22 5 A Seit2# 3 L (P <0.05) . Potter
LA N R R B E TR, & SLITIRIT )G,
fig 71 B AN A I IL-4 7K P B A1 IFN-vy 7K T+ 5 .
SLIT ¥4 7 W] RE 38 o B Ik &0 J# i Th2 K F-, T+ =
Th1 7K, ffi Th1/Th2 -k & | ifi ik 213697 /9 B
(1 LA E A K B AR5 L 75 AD FBE Y
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5% & B SLIT ¥ 97 J5 I f IL-17 7K F %, 5 Tian
AR L I e 8 TP 4 SLIT YR YT I % IL-17 1)
MR AE R —3 ., RATHAT I L 8L AD B
HhJE I Treg £t FRES 5 T AD IR R™ . A&
5% b SLIT 41 3R 97 Ji Treg 40 i 0 ie 5 %t FR 4134
SFEHRE L AR LRI #E X (P>0.05),
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AT BB R LR B2 4% A S R e Y L R
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[ ZE] BM VLS I TAE I 58 B T b ad Sk 4 S bt A 9 KT 145 B O 5 B
W ERERBEM R, Ak BEIIRECEE WP E AR B 60 B SR AL, U I
WP IR P RE 40 5 Sl EORE B A8 R A T RE AL o A D P 4 AR A B B UL 5 P 1% (malondialdehyde
MDA ) |8 5 1k ¥y 15 4 i (superoxide dismutase , SOD ) /K, 77 Z 0 b KW B E W E R . BAEW
LA POl 7 KRB BR N BE T 1Y H B MR R FE T4, 7 RINAE TG I B M AE TG 4L, K f 2% A ICU 2 h
K5 3057 R T 3 AL K - TR I P4 22 A 2 5508 1 {d IR B P 43 IT(APACHE 1D iF4%,
D5 253 BT e Wi 4 B 3% MDA . SOD K APACHE-II -4 1 25 5% , I %) # 3% APACHE-II i 4} 5 MDA .
SOD /K47 Spearman AT, Z5R WAL ES IL7E MDA B3 @ XTI, 2 R A &1t
RN (P<0.05), WAL B 1MW SOD i M i L TXH R4, 2R A% 228 X (P<0.05), WL
i, JET- 4] MDA S AES 5.7 RT3 & TAEWRYL, 2R A S E XL (P<0.05), JET-41 SOD
KL 7 R R TR, ZR A %122 E X (P<0.05), JET 41 APACHE-II W43 #E 55 5.7
RO TAEEH, Z A S5 L (P<0.05), Spearman A ¢ P 4> Br 45 How « W84 B 3%
MDA 7/KF- 5 APACHE-II 43 iF M1 ¢ (r,= 0.815, P < 0.05) , SOD 7K -5 APACHE-II 343 7 AH 36 (.= —
0.762,P<0.05),  £5i® MR BE MG o S K T i 3 TR EE Il AR AR, HLAR A v
T SR Al 7K T R R T R R, TS R 2, B AR il AR P I T A ST K T BB R b R B 1 %
TE X IE R TAER RAar i 3s 2 E

[EgER]  FAEMR 5 b EAbAKT 5 g 79 % ; 88 A Ak ; APACHE-II 3143

The level and clinical significance of serum peroxidase in elderly patients with

severe pneumonia
BAI Ju*
(Changde Maternal and Child Health-Care Hospital, Changde, Hunan, China, 415000)

[ABSTRACT] Objective To observe the levels of serum superoxide and antioxidants in elderly
patients with severe pneumonia and their relationship with the severity of the disease and the prognosis.
Methods 60 cases of severe pneumonia in our hospital were selected as the observation group, and 40 cases of
non severe pneumonia were selected as the control group. The levels of serum malondialdehyde (MDA),
superoxide dismutase (SOD) were detected in the two groups of patients and the differences between the two
groups were compared. In the observation group (patients with severe pneumonia), patients who died within 7
days of observation were treated as death group. Survival group was survived within 7 days. Serum levels of
peroxidation were measured in ICU at 2 h and 3, 5, 7 days respectively. The APACHE-II score was evalated.
The differences of MDA, SOD and APACHE-II scores were compared between the death and survival groups.
Spearman correlation analysis was performed on the APACHE-II score and MDA or SOD levels. Results
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The serum MDA of the observation group was significantly higher than that of the control group, the difference
was statistically significant (P <0.05). The serum SOD activity of the observation group was significantly lower
than that of the control group, the difference was also statistically significant (P <0.05). In the observation
group, the content of MDA in the death group was significantly higher than that in the survival group at five and
seven days, and the difference was statistically significant (P <0.05). The SOD level in survival group was
significantly higher than that in the death group at seven day, and the difference was statistically significant (P <
0.05). The death group APACHE-II score was significantly higher than that in the survival group at five and
seven days, and the difference was statistically significant (P < 0.05). Spearman correlation analysis showed that
the levels of MDA in patients with APACHE-II score and observed positive correlation (r, = 0.815, P < 0.05), the
level of SOD negative correlation with APACHE - 11 score (r, =—0.762, P<0.05). Conclusion Serum
peroxide levels in patients with severe pneumonia were significantly higher than that in patients with non-severe
pneumonia, and serum peroxidation the higher the severity is, the worse the prognosis of severe pneumonia,

suggesting that serum peroxidation levels can reflect the severity and prognosis, it provides good guidance for

clinical work.

[KEY WORDS] Severe pneumonia; Peroxide level; MDA; SOD; APACHE-II score

HRE i 48 2 ICU 7 WL b 2 — , R 2 58
O E G E L R VR, AT A S A8 Y LA
S B TR] N A R R e RS R R ™ Y PR IR
JEAER LA Bl ) A SR R R R T g |k
Z [k 7% 5 ¥ 27 & JE (multiple organ failure syn-
drome , MOFS) """ JRJF MEEE R L T-REm ., HE
A HEH IR R R B T S 3 = 8 AR AR AR AN BURR
T RAZ W A A 5%, S BUR I B AL SO R
Fifs o PRt e B2 W, R 58 i 1 0
J& | HERA VEAL I 1% KA T 245 300 1A i R T A rh
AR S fifp R 1) TR) AL, i A% 5 1R A R AR AR
4 B RE RV 25 A AIE (systemic inflammatory re-
sponse syndrome , SIRS ) %5 >/ #41A] g 5| F ML A 41
b -0 S AT A IR S 3R LA SR A R T
() 4 Az DT HE Sl s 5 0F — 20 & J o i, A B
S U0 o R ) HRE M R BB o AR A S R AL
Yok V5 HE il 4% S8 e I T R RS I OE R
A 3k S Ak KT A TN X6 T 2 AF 55 R I 48 9 1l IR
=

1 W&EEFE

1.1 XFRIEARIF L

HAE 2% AR A Sy FRBE 2015 4F 2 H & 2015 4F
10 A ICU Wik 1Y 22 4 51 0E il % 8 3 60 9], E
9 il 8 B o FR BE 2015 4F 3 A & 2015 4E 9 A I
W N R IRCTR 19 S A7 38 3 il 2R FR 40 ], T AE il
RBHEH NI, T 32 A, &tk 28 A 4RI
1E 60 3] 74 % Z [0] , F-B4E IR (67x11) % 5 4L IX 3R

FRVENT 58 26 191, 5 6 A A5 1 il 8 34 5] dF HAE
Jiti 58 Sy X BE A, % 20 A, Lotk 20 A 4RI 7E 60
2370 & Z (0], AR (65£13) & 5 41 X R 15
PET 98 24 1], B5 BE AR A5 PE R R 16 1. P4l
FEPE S AR R AR D T LR, 25 S ST
FREX(P>0.05), WEWIR 7 RN MEHIET:
()58 24 B, R T4 5 Hoar 36 ) f 3 R A A7
M, FT-HEBRET B 16 A, L8 A\ ERTE
60 | 72 & Z [i] , ¥ AEIE (68+15) & 5 4L IX 3R 1%
PERT 96 11 1], B5 Be 3R A5 PRl % 13 . A A7 4l iR
HHR 24 A, 12 NGAERYTE 60 B 76 B 2
], 7 AR 8 (66214 ) % 5 #1 X AR A1 it 48 14 491
= B KA PRl 26 22 1] o 7 4 A A AR R ) L AR
Jifi 96 A A5 g5 I LU, 25 S RSt B (P>
0.05) o
1.2 XM

e P 55 [ g B} 2% 2> ( American Thoracic Soci-
ety, ATS ) 2011 4F X 5 AF fili & A2 Wi bnofE ", F 0
fifi & B2 WA A 1 A BB AR ED 2 KR AR
i BB WiAR i OFF EHLMGE S ; @ ABE 48 h
Py il 3 28 5 K =50% ; @/ R (4 H <400 mL)
s AR 18 M R B LA >177 wmol/L (2 mg/
dL) o WK ZHp i OFF I 2R >30 K /min ; @Pa0./
FiO, < 250 ; @) A48 8 J AUl 5% 22 fili i 5 @i 4 F
<12 kPa(90 mmHg) ; ®#F 7k & <8 kPa(60 mmHg) .
A HRE fli R B R AF A LA B Ao [ B R E i
9 BB E T AR FORE il 9 3 B 2 A A HEBR ™ E Y A
925 R R G g5 JU0 L, HIE G 95 1t Dy e B 4 LA B e LA
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P 1l B PP 0 5 v, HE BR G T At 3 Al e Y
B
1.3 Kl gy ik

BCERIEM R B EAICUJG 2h WL K5 3.5.7
KA 2 mL &Pk if, 1 9E N 1% (malondialdehyde,
MDA ) & K >R FH ARG L b 22 8 bt s Al it
FH 1 28 2 R A BEORA FRZA ) 14 i Jo 480 A A
7] & (Lipid Peroxidation MDA Assay Kit) , 755
SO0131, #ifvi L wmol/L /s o # E ALY AL (su-
peroxide dismutase , SOD ) Il X >R FH %0 i DU Mk 1k K
W, 4 38 = R AR R A RN B Y EL SOD
1% P 46 I 4 577 &5 (Total Superoxide Dismutase As-
say Kit with NBT) , 185 : S0107,, FL{3; DA i 76 11 %
AN (UL) o AE 55E il 48 28 35 AUAFE A BE 5 2 h X2
mL A A D FE AR o
1.4 PEobnifE

SR AE 2 508 Vg BOIR S IT 43 (Acute Phys-
iology and Chronic Health Evaluation, APACHE-II
score ) PEAT (B 1% 7™ B FE ' : APACHE-TI 3143
RO A AE 2RI 3 A .
ARG B R PR B K 0 R P
ili 31 - 3 Bk 48023 TR 22 (A- ADO,) 55 48, 73 J& (PaO,)
(Fi0=0.5 i} Jf] A-ADO,, FiO, < 0.5 I} Jf] PaO,) . 5l
Jhk 1L PH A L 10375 44 L 00037 B0 0l 37 AL | i 28 A L
25 A BT B L T 12 AR bR AR A5 4
FRAS[A] ) 5 8 B B ) o S OT T 48 o AR 3k
5N <45 % 043345 ~54 8,247 555 ~ 64 %,
341565 ~T74 % ,545r:=75%,64r . AiFEMRH
FEFRLESFREE o0, BN FARE 255, B
g3 7147, VF 43 B, R IS B e 8 R
i
1.5 Geitsrtr

& H SPSS 19.0 e 143 #8442 BEoBER H
FRIE + AR ZE (R +s) TR, I I 22501 e

BMAKR AR ESFREEALITEE L (a=
0.05) , #H 5 ¥4 43 Hr 2K Hl Spearman #H 5C 73 #t (o=
0.05)

2 #R
2.1 WL 5%F R4 1L 3 MDA . SOD 7K1 He s

A BB UL 4L B 1078 MDA /KSF- B &
XTHRAL, 2R A G2 B L (P<0.05), WML R
UMY SOD /K-F- B AR T X5 IR, 22 R A Gi it
BN (P<005), %1,

®1 URASRAEE MFE MDA SOD KFHILE
(xxs)
Table 1 The comparison of serum levels of MDA and SOD

between the observation group and the control group (x +s)

M Bk MDA (pmol/L) SOD( U/L)
MEH 60 19.1 2.1 306.5 + 61.0
YR 40 114 +1.6 473.8 + 72.1

FiE - 74.7 36.0

PlE - <0.01 <0.01

2.2 FET-HHS5AAIGALINTE MDA /K11 He s

Eb 4858 T 41 A 305 4L 0078 MDA /K- 19 48 4k
TEBL, AICU 2 h J2 %5 3 K4 MDA /KF- 2 5% 76
St B L (P>0.05) ., BEEREER R, W48
HIMIE MDA K- 22 5 55 5.7 RAET- LR
I35 MDA KV 25 THEH, ZERAGRIEE
X(P<0.05), W52,
2.3 BT S5AFTE 4L SOD K- o4

FL B AU T 2H FIAF36 2H 1L 35 SOD /K- i AR 1k 1
M, AN ICU 2 h J2 55 3.5 K2 SOD /K ¥R Te48
B L (P>0.05), BEEWRFE R, A BE
IML7E SOD /K- B 22 53 5 7 RAFIE 4L H s
SOD KF B EE FTHT- AU, ERFAHFEIT¥EX
(P<0.05), 73,

xR2 ETHASHEFFAMFE MDA KFEHELE (s, wmol/L)

Table 2 The comparison of serum levels of MDA between the death group and survival group (% +s, pmol/L)

20 5] ik AICU 2h $I3K EATN TR
T4 24 19.2 +2.4 17.7+ 2.7 18.9£29 20.2 + 3.4
TG4 36 18.7+1.8 158 £2.1 132 +2.34 12.7 + 1.6*

FAH - 1.16 3.20 21.90 87.16

P{H - >0.05 >0.05 <0.05 <0.05

ST, 4P < 0.05
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R3 RTAHEFEFRABREME SOD KERELE (x+s,U/L)

Table 3 The comparison of serum levels of SOD between the death group and survival group (x +s, U/L)

) 1% AICU2h %3 K %5 K CIAES
e 24 301.7 £ 52.9 354.7 £ 64.5 351.8 £ 59.6 331.5+£62.4
yeREAEl 36 309.5 £ 60.2 373.8 £57.2 384.2 + 54.8 414.6+ 66.2*

F{H - 0.57 3.14 24.21

P - >0.05 >0.05 >0.05 <0.05

ST 4iM e, 4P <0.05

2.4 BT H 51E1E4H APACHE-II #4 b3
*F H A8 T 4H AN AT 1% 40 APACHE-II 43 1) 7%
L& &, A ICU 2 h } 55 3 K Wi 4l APACHE-II ¥

NESILEIIFE L (P>0.05). bfiswE#
JB 8 5.7 RAET- 40 APACHE-II 3 4y i % &5 T
T, 2ZRE5IT%EX(P<0.05), lLE4,

*®4 WTHEEREFEER APACHE-II BIiES EE B (R +5)

Table 4 The comparison of serum levels of APACHE-II score between the death group and survival group (% +s)

2o %L AICU2h B3R EBPN TR
ST 24 613 +75 64.2+ 10.6 684 +9.2 70.3 £9.8
NG 36 58.5+ 6.8 54.8 + 7.2 52.5 + 6.6 475+ 5.14

F{H - 1.37 2.14 12.73 51.61

P - >0.05 >0.05 <0.05 <0.05

S5FET-4HA L, 4P <0.05

2.5 MDA .SOD 5 APACHE-II ¥F-43 B AH & 43 #r

fifi ] Spearman AH XA 7341 , FLAE M35 MDA 7K
V- 5 APACHE-II ¥ 73 &2 IE #H 3¢ (1, =0.815, P <
0.05) . HE £ SOD K-V 5 35 APACHE-II I
IR (r=—0.762,P < 0.05) ,

3 it

A T 98 SR F R i 8 s e M i A%, AR
Jot s 22 A S50 DR 2R 5 S 1) P i 552 T R A 1) 6 B
Ot R N E b D PRSP S T NG A
L 20 7 T P R R SR AR A RAE IR 1 R T 4 R
A S LA PN B B i L Rz 240 e o2 1k 39 T, 5 2
it 7K 83 S A e ik = 240 i A8 Rt A O R I, AILAA
S e R AR R AR S RAE SO o AR SRR Z ST
7 SIS 22 Tl il SR B S A 4143 R S5 Y
RAAFTE R VIR AR, a0 2 M I 1 80 O LR
O UREFEAET BT, FATIA A HAE il 48 f
BT 5 10 ik S S SR S Rz s ml Gl ok 22 b g A e
PERLAR A 3 A 9 14 77 2R B2 W BLAR 19 4R AL P
i, ATREW M BB AR LA « DBA T R OB IR )
RERR AT - AR p 35 [ i i AL T OGS , B 3

M G 2505 PR R B A bk H K S Ak P
ST [ S R A AR B R A R 3 R
PSS B -7 G T, S BB AR T 7 1 A AL
(mitochondrial permeablity transition pore ,mPTP) ]
TR, Z2 03t P 4y o i 200 o, o sk 240 L PR 3 4
i = A QR SAGE B 2 R R i AR I A
AR ) 77 1 i AR T AR A b R S R A2 A4
EWNEERKET HR-8 F 1Rk Lkl Ak
ARG, ik BE Y S AE K20 A T Bt A Ak
Praeik B HLAROR i 19 28 1 R an 4% H - Kap-
pa B (nuclear factor Kappa B, NF-«kB) , Toll ¥ 3z {&
(Toll-like receptors, TLR) Sz i J& YK %€ A -+ (tumor
necrosis factor, TNF) ¥ fig I i & & 1k ) 19 3%
kel

BT, FAE A R I3 MDA 7KV 2%
e T il A RR A U0 W AR i AR AR A AR P AR Ak
Py W vy T 5 i 8RR A, EORE i AR SR SOD i
P i AN T I R I AR A, e P T i AR AR
TR L AL A T 1 B S B [RD B, ERRE il 8 BT
2H /B3 MDA K- B8 & 16 7 I 18] 1 SE 4 T K B
i 2 BRI, SOD 1 M & th 30 B e e 5 A I,
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17005 4 H 3 MDA 7K 7 52 38 HH 328 7 A1 1) s 3

Journal, 2012, 15(4):317-326.

SOD IF M4 B 50 Wor M M s (7] EHEIT, A, JO0 IR S A b O MU BE 1
Ny N N N ) = g Fip AL
AN AKOE 5 B FUS 2 WA G . APACHE-TL 3 KR KGR E I]. EBACE £, 2011, 49
s R N — 31):157-158.
O SRR IO TR OAR T ;m)% L SOD
e Sy i s iy, ] D ALK B FIRYT RIS 7K
ST 96 A8 6 ML A K T 5 A 2 0 R L i A T
RN X e AR AR B N RAE LT USRS, 2012, 34(8)
S HIERE . S LR BL P i ALK TR o
2p 25l i S ) 7 e ) o ‘
AL FE % A7 R VPAk 2 47 J0RE i A S8 25 e 1 1 i e (0] Z=% &, JL bt 29 20 1 115 MPO . MDA .
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AFNERL HPV G 5 4o P e i i AHESE
REA RRT ORFR OENKT LAWK RLY

(# E] B® WP ARWA HPV IR S E SR At Ak IR 2015 4F 3
H = 2016 4F 4 H £ 2 360 'Sy #1555 #7547 21 FHE A HPV &, Hrp 404 5 #IEAZ T4 (LR-HPV ) FlI
16 Fh 5 @0 B (HR-HPV ) |, [7] AR 30 5 S50 0 B 706 4G 205 SRR By S JRo o0l 3 41, B i 4l 217 441, '
5 R AR (CIN) 41118 ], & s 21 36 Bl o b A8 AS [R) 3 88 HPV JER Yo 15 Lo 1 e 3009 05 s 119 0%
R  ER RV 2 360 5 S B E PRI HPV FIPEERE 371 41, BRI R 15.7% , Ho
HPV 8t 203 1 (54.7% ) , Z F &Y 168 4] (45.3% ), "B #i4 e # 41 HPV J&HL ) HPV16(68.7% ) ,HPV
52(13.0% ) ,HPV31(5.2% ) ,HPV11(3.5% ) W. 7 >4 & , CIN 41 HPV J& 4 L) HPV6(69.2% ) , HPV33(6.2% ) ,
HPV52(6.2% ) ,HPV58(6.2% ) W. 1 >k 3=, ‘55 55988 0 HPV J& 4L L HPV 16(65.2% ) , HPV53(13.0% ) , HPV53
(8.7%) , HPV56 (8.7% ) W. %Iy &= ; HPV16 IR YL Al HPV11 BURYL A S EE R LM GER R E (P<
0.01) ,HPV6 RS YLFT HPV 52 TR by T80 CIN &4 &R 2 (P < 0.01) , HPV16 B YL AT HPV 58 T8k
YN FECE SRR ENAERRFE (P<0.01), £ SAEHHPYV & FHUE 80U, & IR kA M EK: A
RS HPV &S50 CIN K 2B (IGRIN 2  HPV 20T 58 30500 1 4 A B S WIAR e

[R$IA] WA HPV; B8 ; AFL KR

Relationship between different subtypes of HPV infection and cervical disease

in female

LIANG Yanhua', BI Chao' *, LIANG lJingyao', TANG Mingzhu’, WANG Huanli', DENG Bin', SONG
Weizhong'

(1. Guangzhou Institute of Dermatology, Guangzhou, Guangdong, China, 510000; 2. Guangzhou DaAn
Clinical Laboratory Center Co. Ltd., Guangzhou, Guangdong, China, 510000)

[ABSTRACT] Objective To study the relationship between infection with the different subtypes of
human papillomavirus (HPV) and cervical disease. Methods From March 2015 to April 2016, 2 360 cases of
cervical disease were studied. Twenty-one subtypes of HPV were detected, including 5 low-risk subtypes (LR-
HPV) and 16 high-risk subtypes (HR-HPV), according to cervical biopsy results HPV positive women were
divided into 3 groups, cervicitis group was 217 cases, cervical intraepithelial neoplasia (CIN) group was 118
cases, cervical cancer group was 36 cases. The relationship between different subtypes of HPV infection and
cervical disease was analyzed. Results In the 2 360 cases of cervical disease analyzed, 371 patients were
HPV positive, for a positive rate of 15.7%, of which 203 cases (54.7%) were of single-subtype infection, and
multiple infection occurred in 168 cases (45.3%). In the patients with cervicitis, infection with HPV 16(68.7%) ,
HPV52 (13.0% ) , HPV31(5.2% ) , and HPV11 (3.5% ) were detected. In the cervical intraepithelial neoplasia
patients, subtypes HPV6(69.2% ) , HPV33(6.2% ), HPV52 (6.2%) , and HPV58 (6.2% ) were detected. Among
the cervical cancer patients, infection with HPV 16(65.2% ) , HPV53(13.0% ) , HPV58(8.7% ) , and HPV56
(8.7%) subtypes were found. Subtype HPV6 and HPV52 infection are risk factors for CIN (P < 0.01) and type

HPV16 infection and type HPV58 infection are risk factors that lead to the occurrence of cervical cancer (P <

M BAL 1 T A B N TRMRIBE BT, ) &R, 7 M 510095
2.7 WL %W RIS, ) &, 7 M 510000
*3EAAE & B A2, E-mail : bicec916@sina.com
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0.01). Conclusion The high risk HPV subtypes are risk factors for cervical cancer and cervicitis, while the

low risk HPV is a risk factor for CIN. HPV infection is closely related to the occurrence of cervical disease.

[KEY WORDS] Subtype; HPV; Cervicitis; Cervical cancer

NF. 3% 9% 9% 7 (human papillomavirus , HPV ) J&
— e T3k 2 R iR LR AR
Y XLEE DNA i RE " o X Bl 2 AT AR 0 K K DA R &
IR T R, S HPV 2 330 2 s 050 1) &
B E BRI B R A2 (cervical intraepi-
thelial neoplasia, CIN ) | & £ S AN 22 16 5 2o it R
AR , Herh B SRt 2 IR e UL R 2
—, HPV LR o Sepi iy KR, B A
TR T ZF0 HPV ()05 | A4 HAE B A A [A)
] 43 Ay s FE SRR A L, AR [ IE HPV g i 2
AR Lot S , AR HPV SR YL Hb
WL 5 NIRRT B S A s 1 ) 5 )
ANTRL T HAS [F] 2 8 58 0 45 R A — 25 57,
PRI A 0 BEHEAT ASIRAIE ST, 58T WA 7 Y o)
W ) R T BRI o AT X A BT USCAE 4
BIHEATIRS , SR A HPV Jie 5 2 ey 50
WIER IR IR SRS K

1 BREFE

1.1.1 —EE

Rifi HIL 358 BUAS IF 2015 4 3 H 2= 2016 4F 4 H 1Y 2
360 'Ey IR R A D TIIFST , 288 I BLAH 21 2446
DRIESE , o HPV B FEPE 12 371 91, 45 HPV Al
S5 B B RE AR IR LS SR 3 41, o ey
FALH 217 1], 405 20 ~ 70 &, F-34(40.71+8.86) %
A A N (CIND 4 118 431, 4E 1% 21 ~ 65 %, 3F-
11(40.56+7.81) % ; BSR4 36 19, AE S 22 ~ 68 % -
¥1(40.76£7.90) % . 3 ALBEVAFIRAE L, 22 55 Tegei T
FEX(P>0.05), BA M. m AN ABRIE: T
HPV BYLRY 7 L TEHABSZ W HPV A B AE ; A
BT I B SR IRIT s B e S TS
& AT, HEBRUEORIZA AT A 200 B S
SRR B S a8 B B R
1.1.2 ®F

HPV il 350 £ 08 7 ) AR S0 AR R A
AHIRAF
1.2 Ik
121 REFRA

HPV kT, B A7 (835 7E 24 h WO BE AT 1

AT T B P B B WL TR R B IR S R B
SR FH AR 206 H 3B B 30 0 G o b A 82 134,
A 6 Rl WSO 7 T M 7 T 240 M B P AR AR
BT ATIHIKFE &
1.2.2 HPV 3R

HPV 43 B R FH -5 i % 2 HPV DNA £l
VETSEATRIN K 21 F HPV R, 4045 16 Fhis G
. % . HPV 16, HPV18, HPV31, HPV33, HPV35,
HPV39, HPV45, HPV51, HPV52, HPV53, HPV56,
HPV58, HPV59, HPV66 . HPV6S , HPV52 (MM4) iV
A, 5 FIE &V AL . HPV 6 . HPV11 . HPV42 HPV43,
HPV44,
1.2.3 Wik

3 Ak R 0 e RS (0 v Ve 1) Jo 9 o T
YRR B ) HPV Y 53 A 04 AH N 0, 5 3R AT
GEAEF, I I AT 1Y) WA 2% €0 (53] 5 AT S T A T 4
Ry BHAE £ FI W BH A% SR T B HPV AL, —
HPV W A gk 4e i oy B — g e | PR Fh S PR Fh DL L
HPV W RS ) ok 2 J ke
1.2.4  EHIR R BLA TR A

M EL A 2255 H % lk i 407 B = 0 671 5 B 38 5
B BB ) 9 B2 T A, AR T HE S I LA B
B8 700 2 i 2. K BB ik 253 W F T A
2, VA I B GE e RO HE L AR IR ORD R A%
5, Se RIR W ER S A JoBE RS Il B AR W A
A5 SR JE F 3% SRR TR T8 S TR RIS, SR
TRARIRAE o T3 1% B VR T8 A T a5, W
B2 A 1 S L B R B R4S X LA G
B X IATZ 5] BEARTEAL . T B E AR,
PRAS BT 10% 6 R S AR [ 2 I 3% 0 3R 5l
1.3 SGiitsorik

O 23 A1 R FH SPSS 26.0 55 112 Hk1F ik 47 Ak
I ECE R SS R n%it A7, AR LR P
ST AEAS e R, Ty 2555 T 224500, 5 264855 H
FRAIRLES, DL P <0.05 255 A G242 50, mIH 5
MR FH B PR £ 9E 454 Logistic [MAK 74, UL o=
0.05 ARLIARIE, P<0.05 H2EFHAGIT-E X,
OR >1 NfEK 2, OR <1 AR E



- 198 - T EWi SR T 20174E5 %594 4531 T Mol Diagn Ther, May 2017, Vol. 9 No. 3
%*3 HPVIEZEREZHERPHIERRI (%) ]
2 H%#HR

2.1 EIURAS AR S R LA
2 360 1415 505 0 3 h A I 2] HPV FHAE A&
F 371 4], P EN 15.7% , Ho v B — g gk 203 1]
(54.7%) , Z F )& YL 168 1 (45.3% ) , WF# 1, B i
&L RN B 3000 41 32 2 Ry v £ A HPV By, CIN 41
FE MG HPV BRY , 25 BA G5 5
(P<0.05), HAKRILFE 2,
xR1 BEABREHPVBLELEE((%)]

Table 1 Comparison of HPV infection in each group

[n(%)]

el no HJRge ZERGE P

EIARA 217 148(682) 69(31.8) 92.042 <0.05
CIN4l 118 30(254) 88(74.6) 25000 <0.05
EIUEA 36 25°(69.4) 11(30.6) 14440  <0.05
B 371 203(54.7) 168(45.3)  23.370  <0.05

*HIR P<0.05

x2 HHEBEHPVBESELLE(n(%)]
Table 2 Comparison of positive rate of HPV infection

in each group[n(%) ]

i : | n [y ok ki x P

EHRA 217 145(66.8) 72(23.5) 21.774  <0.05
CINZ 118 24(20.3) 94°(79.7) 36.000 <0.05
EHHUEA 36 27°(75.0) 9(25.0)  25.000 <0.05
MEC o 371 196(52.8) 175(47.2) 27435 <0.05

#FIR P<0.05

2.2 HPV W AYTEA [A] 5 0050 0 43 AR 0

HPV A FE A W] E 505 48 v (9 43 A7 R 40 (LA
R ) W 2, R 2 W LA, BEHR
O 4 HPV & Y L) HPV 16 (65.5% ) , HPV 52
(12.2%) ,HPV31(6.8% ) ,HPV11(3.4% ) W1}
CIN 41 HPV & 4t L HPV 6 (63.3% ) , HPV33
(6.7%) ,HPV52(6.7% ) ,HPV58(6.7% ) W% K 3=,
‘B 55U 2 HPV JE L ) HPV 16 (64.0% ) , HPV53
(12.0%) ,HPV58(8.0% ) ,HPV56(8.0% ) .71 H F .
2.3 AN[FEER HPV BRGL 5 5 S0 (4 A P

R ERL LR 2R 43 B v o 79 LU 9] L3 1) HPV L6
HPV53 HPV58 HPV56 W A5 2 A 45 S 4T Logis-
tic [ U A Y 43 B, 45 A s HPV16 B JEk L Fii
HPV58 ARSI 3 80s JU8 &AM B H &R (P <
0.01), W4,

Table 3 Ddistribution of HPV subtypes in different cervical
diseases [n(%) ]

HPVIER  E#Hi%k CIN L

HPV 16  97(65.5) 0(0.0) 16(64.0) 5.327 0.023
HPV 52  18(122) 2(6.7) 0(0.0) 4.987 0.024
HPV 11 5(3.4) 1(33)  000.0) 4975 0.024
HPV 58 1(0.7) 2(6.7) 2(8.0) 4.768 0.025
HPV 31 10(6.8)  0(0.0)  0(0.0) 5.089 0.024
HPV 33 0(0.0) 2(6.7)  0(0.0) 4.679 0.026
HPV 6 0(0.0) 19(63.3) 0(0.0) 6.023 0.021
HPV 53 0(0.0) 1(3.3)  3(12.0) 4.897 0.025
HPV 66 3(2.0) 0(0.0) 0(0.0) 1.946 0.121
HPV 68 1(0.7) 0(0.0) 1(4.0) 0593 0.325
HPV 18 0(0.0) 1(3.3) 0(0.0) 0.593 0.326
HPV 39 3(2.0) 0(0.0)  0(0.0) 0.918 0.358
HPV 51 2(1.4) 0(0.0)  0(0.0) 0.897 0.385
HPV 56 3(2.0) 0(0.0)  2(8.0) 1.032 0.241
HPV 35 1(0.7) 0(0.0)  0(0.0) 0.598 0.326
HPV 43 1(0.7) 0(0.0)  0(0.0) 0.597 0.326
HPV MM4  0(0.0) 1(33)  0(0.0) 1376 0.247
HPV 45 0(0.0) 1(3.3) 0(0.0) 0.794 0.358
HPV 59 3(2.0) 0(0.0) 0(0.0) 1.321 0.248
HPV 42 0(0.0) 0(0.0) 1(40) 1.769 0.211
B 148(100) 30(100) 25(100)

A CIN FIEY SR AR 2 LA PR — JE YL A T F A L PV 7 Y

F4 HPVEEETMEMNEXE
Table 4 Correlation between HPV infection and

cervical cancer

5 OR 95%C1 P{E
HPV16 3.17 1.37~6.94 0.009
HPV58 2.73 0.87~3.16 0.008
HPV53 1.01 0.25~1.56 0.098
HPV56 0.98 0.15~1.21 0.101

2.4 RIFEA HPV JE&H 5 CIN Y HH &

HR A8 5 R 3R B b o | e 491 L 352 s 1 HPVG
HPV33 HPV52 HPV58 25 k1T Logistic [A] 545 Y
G307, 455 R HPV6 AU Jz HPV 52 B L & 7
HCIN ZARIfER 2 (P <0.01), BARZERILE 5,
2.5 RI[FEEA HPV JEYe 55 30 58 1 H G 14

ST NS I S5 o e IR E A 7 R =)
HPV16.HPV52 HPV31 HPVI11 25 5 k47 Logistic
[ 09 452 780 () 43 Br L 25 S R, HPV16 T e Je
HPV11 RURG R SR #IR ZAEMGEREE (P <
0.01), BIAZERILFE 5,
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x5 HPV RS CINBHEXM
Table 5 Correlation between HPV infection and CIN

5 OR 95%C1 P
HPV6 5.19 3.16~14.37 0.004
HPV52 4.37 3.08~12.61 0.006
HPV33 1.26 2.15~10.25 0.088
HPV58 1.36 2.36~11.25 0.075

®o6 HPVRREEHIMRMMEXM

Table 6 Correlation between HPV infection and cervicitis

A5 OR 95%CI P1H
HPV16 4.98 2.45~11.21 0.005
HPV11 4.59 2.18~10.44 0.006
HPV52 1.28 2.37~8.98 0.089
HPV31 1.45 2.47~9.21 0077

3 itig

SRR G E oM A R, o e A
R VEI L R PIRAR BCE S R UL R LA
PR HPV IR YL BB 51 e 2 09 A4 9l R G99
HPV TEEIE & JRh IPE Bz ik A B
2% "R B B PO [R] HPV T Hh g s A A Y
SR = (TR (3 i O S R o (N W
=GR HPV 2B U8 R F R R, B
PG 0B B AL 5 HPV IR YA O, BFSEIA T
f& B () HPV JE e X} r 51 19 % A e 3] 56 i A
FHU S ARS8 235 SR Al 3 U B 0 Y 20 ¢ R
) s S PR = IR PR A R S T HPV B, X L il
PN e % N/ e

B K IR AR SRR R A Y BPR , AR
B FIUAS HAR B A T BN I e R B R S 1Y)
— RN AL R B R R AR B R S
HPV JBRY A 56, A WF 58 UK A 7Y HPV &y
S S EOZON KA B SRR T RE A SR RS [A] (495 05
SRR XA [ 37 B ) HPV B BAT — 5 520, T
H5BEERFA —ERRR HHFEN
IR E T HPV B 520 UK, A Fe 45 1t
7N fE R HPV L Y LU 1R 52.8% (196/371) I 25
TARSEA 47.2%(175/371) , 5 HBFoE4RE —EL,

ANEE Y HPV 2% (1) 35 PR Y A Bb 35 DL 1Y) 2
BT 16 A4S ARG 5 A4S, AN [F) A 3 R B0 o 2 X ey
B B K e R TR R o IR % B i A
W HPV 16 X By S0 1Y & A T 2, R HAE
B SR VR A W K B AR . ARWESE

SR B R 4 R Y ) 35 HPV I R R S A
HPV16 ,HPV52  HPV33 FIK & HPV11, ‘& 55
ZH SR i) 3 5 fE % HPV16  HPV53  HPV58
HPV56, B 3 I 5z P98 A8 1) & A 2 2 I fa /Y
HPV6 F 5 & % HPV33, HPV52, HPV58, 4< B 5%
fR &8 S A A A I B 45 SRAFAE — B i 25 5%, 7]
A 10 Ji A 2 A 4 T HPV R YL 47 HPV 1 7 P — Jak
Yu 5 HPV WA Z &Yy, ¢ T HPV LAY £ &
Yy Lo O 18, AN 2F AR B 25 R —
() 25 5, v] RE Y JE DR 5 B 9 6 4 R koA —
KR, [F A AT 685 AS [ AG J7 vk 1A — 5 1Y)
KR ARBFSE AL R SR K A 5 AR
HPV JRYL I Z R R b kB, 8 30 10 B N AR
KA B G IR A K & HPV6 Fl HPV52 J8 e | By 31
() & A= fa i TR 2 2 HPV 16 il HPV58 e, S 58Us
iR KRG R N & J& HPV16 &R YL fil HPV11
UYL AT UL SR ) & A 5 24 R
A HPV YA 5 B VI C R
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N3 v 71 RO PAHIC 35 by

FL HHFH TR GRS

R R BF S E AR

[# ZE] Wi#EH#H 71 8 (EVTL) 251 &2 4L T & 1 %% (HFMD) /Y & % WL Bk 88 2 — .
EV71 @Y I T 75 1 F MR 2 FAE T, RR0E A3 EVTL R B 5 1 3 A G Bl I o i
SV DIRE S8 AH OGS ) 2 8 5 EVTL BB OC R B U] . RN R, ORI 2 (40 i R 2R (IL4,
IL-8, IL-17F Al IL-18)  #4 1k K 7 2% (MCP-1, IP-10) X 4705 7% 8 14 25 (OAS , HLA ) A1 56 5& K 9 i 16 %
5 EVTL 5 J& K B A 25 VI AH G o 28 SO I 4F 2K EV 71 IR e b OG5t % ) Jak ik PR i 36 F 5 AR 100 A

—ZRR,

[RIR]  WEiese 71 8 N2 50 TR 0N B4 5 B 7 JumsES

Research status of genetic susceptibility genes of Enterovirus 71 infection

HUANG Mingyuan', LIN Qiling', FAN Ying', ZENG Jincheng**

(1. Department of Sanitary Inspection, School of Public Health, Guangdong Medical University, Dongguan,

Guangdong, China, 523808; 2. Guangdong Provincial Key Laboratory of Medical Molecular Diagnostics,

Dongguan Scientific Research Center, Guangdong Medical University, Dongguan, Guangdong, China,

523808)

[ABSTRACT] Enterovirus 71 (EV71) is one of the most common intestinal virus that causes hand, foot

and mouth disease in infants. EV71 infection depends on multiple factors including virus, host and environment,

especially the genes polymorphism mediated host innate immunity and adaptive immunity dysfunction to EV71

virus are closely associated with susceptibility to EV71. In this process, more and more interleukins genes (IL-4,
IL-8, IL- 17F and IL-18), chemokines (MCP-1, IP-10) and antiviral protein (OAS, HLA) related gene to be

screened closely related to the susceptibility and deterioration of EV71 infection. Here, genetic susceptibility

genes of Enterovirus 71 infection were reviewed.

[KEY WORDS] Enterovirus type 71; Genetic polymorphism; Hand, foot and mouth disease; Interleukin;

Chemokines; Antiviral protein

W iE R 71 & (enterovirus 71, EV71) 25| i
B4 )L F £ B 9% (hand, foot and mouth disease,
HEMD ) i £z 5 UL | HL 0 il 28 1k o T8 38 2 —
EV71 = 3 ik T B8 18 2 MRy 2 AR,
R 2 EVTL 5 o6 0% i = 1A 8003 4
P RN WA DG L ) Z2 81 5 EVTL 5 G &

O, AR IR TP R AR A e G
PR G SN AR Y 25, BRI R
SECA T 0 BV 71 IR AH OC 5t % 5 I TR A
S5 UM IL-17F A MCP-1 356 RUAT RE 2 38 1 52 i H: 5
PR 2 38 R 19 S0 S g, T RE ) EV71 B 1) &
AR S AR . AN, R 2 AR BT

A0 . BRAAXRZESFALTR A (81500007) ; - & EF K 5 K5 4 4374 Ll %43 % R/ B (XJ105711558,
XJ105711559) ; 7~ & EA K 5 K 5 44137 52 37 B (20152YDGO15,20152ZDG007 )
Wkl . AERRFALD AR IARBHIE, - K, KX 523808
2 REMRFEAERF S, TREEFSTHMELERE, K, X 523808
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1 2R ST RE S R UL EVTL B R 2 A
K, W HLA-G 14 bp-/-F F Ffi HLA-G 1) % 15 3
2, (8 7 2k o e g% W, 0 T LA X EVTL
Sy, PRI, AR SCRE EVTL IR A 56 i 14 5 SR ]
TR HE A —250R

1 BHAERNEZR

1.1 IL-4 %A

N 44 % 4 (interleukin-4, IL-4) %5 5E {7
T Yt ik 5931, H 85 I AE S Th2 46 M 43 W6 i 32 2
Y T A LR R S % OV . EVT1 R R
RN Th2 40 0 He (9 F0 TL-4 & B2 e, B
YIBEE B R b R R AR W R
Zhang Z5UP B & BUE 4 A0 EVT1 i 8 VP1 A S
1= 7K1 Th2 4H L s g . PRIE, IL-4 7] g & EV71
JRY BB T N E ) — I A bR . LR IL-4
i L P MHC I 2B FeR S5 26 18 5 LA
PLEVTL YL iE e . IL-4 FER 730 50 M s 12 3k
A AE 2 VAL, R IR IL-4 FE DS 3+ X,
IL-4-589 C/T 3N ZVEN N . %A 55 TL-4 7%
A EMRIIRERRE Y], M5 kKB IL-4-589 CC
LAY IL-4-589 CT &N AVFN IL-4-589 C 5543 B A
5 2RI 5 9% 7 (hepatitis B viruses, HBV ) Fll TR %
i 48 9% 7% (hepatitis C viruses, HCV ) & B &',
BULAN, IL-4-33 TT % F B 5 N 28 5 95 St 6 95 75
(human immunode fi ciency virus, HIV) % J& f
K IL-4-590 T S5 A5 PR 55 W W 38 A B 95 25 (re-
spiratory syncytial virus, RSV) Zj J&A X', il
Li %7 & B EVT1 & YL # AiF HFMD &L, IL-4-
589 CC KR BRI IL-4-589 CT K& R &L LI IL
4o R E e T IL-4-589 TT RN AL L, H. IL-4
-589 C % K 5w E UG L EVT1 9 5 &) I
s ™ B R 4 VDA OG | X S F 5 0 B IL-4 S
I 22 25 M TL-4 A 5 1 P00 2 IR e o A8 O
B, L, X EVTL YL & R X L HETT IL-4 3
PRl 22 265 Pk 1 A 6 191 95 b IX. EV71 A7 AT RE LA
B ME
1.2 IL-8 KA

N H 414 % 8(interleukin-8, IL-8) HE i T
YLtk 4q13-21 B CXCL8 Fe[H 4, HAE FAE M2
) AN N o v O = [ R R e o
21t RN A b 20 i 32 2 4 B B Ak IR 7 TE R
0 (4N T 403 L W8 B 40 | R R 4N i 4 ) 3

SAE T I, I B A O 5 A 3 O 1 e 28 A
AT B HLAR DT AE Py e B i eg 55 T B A
BVEM . EVTL YL AT 5 5 N BRAZ A AT AR Y B
I 2l }fd (monocyte-derived macrophages, MDMs ) 4}
WIL-8. AR, RZ2EH KL EVTL IR 5
i = i 4 6 2 IR VR TL-8 % R S G i
55 HE SB A R 20 A BRAZ AN M i % W) AH
K00 i Wang &8 VAl & B EVT1 &Y HFMD i
M IL-8 7% f o 2 3G 0 B 55 ™ AR B 5 OE
FHC, KB MYE IL-8 & 8 2 FAE EVT1 R fa ks
R 2, WS EVTL 84S ™ A% B 19 % B 12 B 4
FRo BT Li 2502 % SRHERT IL-8+ 781 C PR I
B Lo kA BEVTLIEY H ) K e il i /8L, i
T IL-8-251 T 3T EVT1 JE&J HFMD & L
R R RS BB K WF9ER R I IL-8-251 T4
7 F A 5 EVT1 Y HEMD (LTS AR &
BEREL P20 & 5 .CRP 1 BG Wk \IL-8 & & %%
PIASE S HeAb, IL-8-251 T KPR 55935 4 ]
HEFT TR RH DG R T AR PR I S R B
(respiratory syncytial virus, RSV) 5y &g &7
B, % BVT1 &G L AT 1L-8 3 H 2 25 PE T
Ve, UM IL-8-251 T FE A i LI AT HEA TG
7 T, AT AR AR AR AR L R R R FEE AR L
A EERME,
1.3 IL-17F 3E[H

IL-17F JER @ 6 Ttk opl2, Hik (1 £ %
H CD4'T 40 8 .CD8'T 40 ifd .y 8T 4l ity . NKT i
Jd \LTi-like 40 0 F b Jz 20 if o3 WA 7= A, TR LR
SiE A 175 T B AR 4% A0 if PR - RN A AL R 7 v k4
HEHREEN, CREIL-ITF IR 255 %
Tl Jk e ME 95 B S A 5% o IL-17F-7488 C FIL-17
G-152A & R R 24 5 25 8% 5y JEAH O, IL-17A
154711998 5t A4 148 5 5 HBV Al 56 (1) T A 4L ) Jk
A IL-17F 40 EVT1 e P e B 6 B
YERS . W98 R B IL-17F-7488 C JEH KI5 EVT1 gk
Yu HEMD 8 5 il 2 1% A& A2 KU A O, B Al IL-
17F-7488 TT H: A %I EV71 J& 4t HFMD % CRP.
I 40 55 L MR 20 S Y R T IL-17F-7488
CC+CT H KA EVTL it 4 f8 % ™ $& /R IL-17F -
7488 T He PR m] T 250™ 8 A9 2 8L 9 E S A5 L
W TE N . SR, IL-17F 7488 G 3L PR B 5 rp [/
ENBEEVTL BB i 4 57 BTG 5% B 5 28 Je i A
Jiti % 5 S VIR S, Rk, 4547 IL-17F-7488 TT
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3 AR A] AR SRy A BOL T & i g ) — T 2
55 o
1.4 IL-18 %

IL-18 B R 0 T Y A4k 11q22.2-22.3, H R
FI 1 SRy — ol o 2 1) 1 5 0 A TR 7, RE DG A%
20 6 G T O T 0 R PN R AR, E B
PEE BT SR M T R EE AR . EVTLK
LB g P IL-18 % 2 I B i AR R R IL-
18-607 C/A M IL-18-137 G/C FE R Z B ME AE 5 1L-
18 IR FRIR A Y, W K B IL-18-607 AA $EH
B IL-18-607A %551 SR 5  JL 25T 5 )R YL EVT1,
H IL-18-607 AA 3£ [H A1 HFMD & JL ¥ %) 3 % ik
RPN IL-18 R Z A MRS EVTL IR L L
s EE R LA 56, IL-18-607 15 C A8 A FH.
W1 cAMP LB TTIFSS G 8 I B ES A AL, Ak
LR B B PR S, M) TL-18 FE P kK- IL-
ISR ZS M RER LS 5 BVTL BRI kA K
Jg

2 MmBERE

21 OASH:H

2'-5" FERMREAT B 5 W (2-5" Oligoadenylates
Synthetase, OAS) & T 4 & (interferon, IFN) i/5 &
FEAE TR R AR A, B2 A T YLk 12924 1)
OASI .0OAS2 Fll OAS3 JER 4itH . OAS Z 5 HLKE
R SR G R S FEVLR PN = R S
ML B R EZEMEM . MR R M 0AS]
1510774671 i 1, GG % [H 4~ {k 5 & CAle %Y
HFMD, H H: IFN-y F A 7K P45, 1l AA+AG A
B HFMD L5 & A£G % ™5 0AS2 151293762 {if
M G/G LRI RUFN G S5 JE R 545 2 i 08 g 7
JIF 4% (hepatitis C, HC) H7% % UJAH G, 107 T/T BE A
YR T S5 3 PR 5 1R #% MR R (tick-borne en-
cephalitis, TBE) & & A7 5¢ =7 ] I8 & 48 ™ R
PCR-SSP 4% R & B OASI rs1131476 (G/A) o7 5 Fik
R 7 AA FIEE 7 FE R A UG N BEHS 7 & #E EVTL
TG 5y K R ELRE . OAST FE P 225 M7 fig il
JE S0 OAST AT 14 , 4K 11 52 i X EVT1 i 8 2R
F A LA R, T 51 EVTL IR GL 1y & A
K,
2.2 HLAFEA

N 25 A 4 8 T )it (human leukocyte antigen,
HLA) B[R E D T Y AR 6p21.31, & — R B %1%

B ) L PR A, LA AR g NS A U A1
& 4 1 (major histocompatibility complex , MHC ) 5
NERE RGN VI . HLA-A33 FE R H
UUS RTINS TR ¢ = P NG REUBIRELS i F T2
B HLA-A33 3£ [R5 EVT1 5 S R % V), Ifi HLA
A2 FEI R R )L 5 AR O il s > NS A
$1)7 G (Human leukocyte antigen G, HLA-G) 14 bp
AR Z YR T HLA-G 1955 3 742 bp AbTE
FE— KN 14 bp B4R A BB K o W 5T K B
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Gt 1 2 1P A PR e A4 2[ (chemokine (C-
C motif) ligand 2, CCL2 ], J& T % E #1L [N+ CC
U5 B, BE A AL T bk L 20 L AR A L, 5 5 N
P2 20 PR 20 R R R B AL -, A A L R 4
[ri] g 718 Kb SRR TE ARRE SO | I A8 P A B A 1
S MR e tE R e A T R HE AR T, R R
W CCL2-2510 G H: K #Y 5 EVT1 8l % 5 A
SR CCL2-2518 A/G KR BUFI CXCL10-201 A/
G HEPR BRI 5 EVTL by [ B g i AL 72 B2 AR
Je A, #EaT #a kAT TP-10 (inducible protein
10, 1P-10) F: A 1596 C/T 7 i A 5557 R R
# 9L 5 1 A (myxovirus resistance protein A,
MxA) P 8 F C-123 A J& G-88 T 25 (i &[5
U ILEE , B BVTL 0] BETE IR

R DL EAIRSEAL T AR SR A 58 35 3 e BN Je Y
— 4 1k & & W (endothelial nitric oxide synthase,
eNOS) G8OAT fi i, T KA #5775 5 v = UG N\
EV71 5y %A ™ BERM A SRR 5
(melanoma differentiation-associated gene 5, MDA5)
BE P 1s1990760 37 i 22 85 M 5 b B DU R EAE
EV71 YA 5, Toll #3214 7 (toll-like Recep-
tor 7, TLR7) 3 54N B F 37T1T>A v 55 28 48 1] B N
[ DM N EVTL By JBRGE A, G H R B AR
JL S BRI, 3K BB I RIFE BVT1 S 3% i Mo (v iR 4
SRR
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Genetic research progress of carbapenems-resistant Pseudomonas aeruginosa
HE Yuting, HUANG Bin*

(Department of Laboratory Medicine, First Affiliated Hospital of Sun Yat - sen University, Guangzhou,
Guangdong, China, 510080)

[ABSTRACT] Carbapenems are useful drugs for the treatment of Pseudomonas aeruginosa infection,
but, with the wide use of these antibiotics, carbapenem-resistance is increasing in Pseudomonas aeruginosa. This
review summarizes the advances in genetic research into the carbapenem-resistance of Pseudomonas aeruginosa
with respect to the active transport system, antibacterial drug permeation barrier, producing drugs to inactivate

enzymes and biofilm formation. The presented study provides a theoretical basis for the clinical rational use of

antibiotics and prevention and control of infection.
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3X 4 A5 180 X T B R M 1 B PP T T 245 P 1Y
BN LA I .

1 HYNENEERSE

F 8% 1z (active drug efflux) XFRIMIERE RS0
(efflux pump system ) , 42 i h 4H TR i 24 1Y) E 2L
Z—o WA Y T 8% iE RGBT 45
g LRI B [ Y5 S5 L 43S DO 2 2 5 — 2
A F 54k (major facilitator, MF) K Ji% ; 55 28k
Mt 25 /N 35 43 24 (resistance - nodulation - division,
RND) 56 5 5 = 2 4575 3R i 25 5w A 2K i 2 o
Tt 225 2% , 2 E VO o 3265 B MR e 2 B 1) /NI 3 2 5 26
P42 5 ABC (ATP-binding cassette , ABC) #4128 %%
SN VE IR T2 IR 20, 2 Ho Z e
A Z A A SORAS PR 25 i B R R AT s
G T [R] B X Z2 b AR 2R 24, 78 2 il IR 43 5 ik
AT e S th I 2 Fh AN HEE R s A 4

H 1 76 4 2% i 0 7 2 it 1B MexAB -
OprM . MexGHI - OprD . MexVW - OprM . MexPQ -
OprE fil MexMN-OptM %5 9 FiAhHE R R 481,
MexAB-OprM F 8l #ME R 48 1 1) MexA . MexB #il
OprM 2 [ 1 MexO 4t , 31 H MexO F:[H 1] 32 %
mexR \nalC Fl nalD W) G 15 W VEH . A 2%E B
JE A B2 ) IV e i 7 R 56 25 855 R 6 75 AR AR 1
B TRT P o I O TR v B IE A A0 HE 2 A R
MC207110 47 A HE 5 22 BY 1 0 1% , ] PCR 97 14
MexAB-OprM HH X 155 2R3 1) 4 4 5 B 7 4/ HE 2
JE 35 5L I mexR . nalC Fl nalD , X5F 4 48 7= 9y e 47T W
) P, IF X 45 SR E 1T BLAST HoXf 40 #r , &3 75
PR ) ¢ A1 B B TR b ADHE SRS SR AU A B 13 ik, Herp
10 Bk #) MexAB-OprM AH X} 2 ik /18 &, | &R ik
MexAB-OprM B ik 119 98 5 2 X mexR \nalC } nalD
PIBHME . Hod o BRI nalC ¥ % A5 71 & LR
RAR (H AR Z R ) .8 PR [F] B iR 45 46 200 fif
FIRRE L (2 @ARK AR ) UL 1 ¥R IA na-
ID %5 158 i B FL MR 5272 (TR AR — 5t TR ) , 8 1k
I mexR K& &7, 2 W mexR . nalC 1 nalD %}
MexO 19 17 [ 98 745 48 F F 250 58 28 177 0 55, Mex-
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ID WA M54 . Aghazadeh %52 75 BF 5% i ik 75 5
A5 40 47 1 AL B Mex AB-OprM il MexXY-OprA
(5L R T8 Th A I, TEREVE LT 4R Ak B S 2l
BABELTR mexX Fl mexA 1 33K 2 L ik 5 B I 25T

AR EZEREA I BB B, i s
A mexA FEPH ) af ikt 5 H N ik & 0 2K Ptk
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Jitd 7 47 RT-PCR 43 M1 & Bl , MexXY -OptM 5
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SR IR AE XS 55 B p i 24 A TR PR R I B B
T Tt 245 T 56 29 455 P 50U %) TR bk TP Y FEAE mexA T
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FrEAET 2 M o DRI R B TR T ke T 0 S
PR BRI 5 mexA o mexX 5 335 A &, i
FEEOH R 1 A HESE R 4540 MexAB-OprM (5 ik,
XF 251 1 A HEAE TS s = A= e 2 . (R Es, A HE
T FGE VT HE PR 5 78 AT RE 5 2 A S A TR T ke
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2 MEAYZERR

2 TR 4 A TR — B B SRR s i
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HiE , Horp, SRR 1 OprC . OprD2 M OprE ¥ B A7
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AT B B, HG AT A PR 8 A A R R A
5 BR B B T 245 B EE EEHL A . Wolter 48 TR
RT-PCR 7£ Ji o) | Ui R 245 #4) 32 PR e %o 4 o ¢
B TR Wi PR 23 B AR Y oprD BE DR HEAT 4 B AT
It 5 By 4= 8 PAOL TR Y oprD B&H LU S & BE,
It IR 43 85 ¥k oprD 3% R F 8 5 52 86 B B (4 A
EEP S
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Fepr A KWt 25 HLE] , XA 5C L #E 4T PCR 43 #r
KB, OprD HE A )T I 55l 2K 2 0 2 A1 5 A o i
2500 FEENAENLE (15 94.9% ) , AmpC ik 5 Mex-
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Research progress of Th17 cells in children pneumonia
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[ABSTRACT] Thl7 cells is the new subgroup of the helper T cells, Th17 cells and its main effect factors
IL-17 play an important function in the body ’ s inflammatory response mechanism. Studying its role and
mechanism in pediatric pneumonia provides potential for clinical prevention and treatment. We reviewed the

literatures about the research progress of Th17 cells in pediatric pneumonia, in order to deepen the understanding

of its role and mechanism, to further expand the research vision and ideas.
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DEEA 25 DNA 50 seASHIN Be i i Py i) &8
FRE* KED

[ ZE] 17 B DNA (circulating cell free DNA , cfDNA ) 5 A ZS B % Z M AF 76 %5 S VI BE &
I AR, of DNA CH — Rl Jo BRI AE B bm a4, J B AR I R N P AT 3¢ o AATTEE X S S AR A R, i
7T REVFE, TFR T AR AT 500 il 53k o {5 BT cfDNA [ 58 s A DU A5 9K THT I 1) 2t S 4
B, 2 A ABR AL I TR o A SCKT of DNA (R IR AH I o B A S A7 78 1 R RIHEAT 1 A 200 58 21 e
A3HT, A ELREXTHE R ofDNA & A I ) m] SRR AT 25 1 S %

[KiR] 7G0T DNA; faififl; PCR

Quantification of circulating cell free DNA and the existing problems
LI Tiejun*, ZHANG Xiaowei

(Jinan health science exchange and service center, Jinan, Shandong, China, 250013 )

[ABSTRACT] Circulating cell free DNA (cfDNA) are closely related to human disease. In recent years,
as a noninvasive biomarkers,cfDNA showed great prospect for clinical application. Because of its extremely
low content, a large number of studies have been done to develop various methods for quantitative detection. At
the moment cfDNA quantitative detection still faces problems such as the lack of specification and
standardization in detection processes. In this paper, we reviewed the source of cfDNA, quantitative methods

and existing problems of detection, and hope to give a beneficial reference for improving the reliability of the

quantitative detection.

[KEY WORD] Circulating cell free DNA; Standardization; PCR

JEFRF 5 DNA (circulating cell free DNA , cfD-
NA) 28GR ML i 2 T4 i 2 SM Y DNA . i T
AR ok DNA $EL AT 5 45 5y F A= W B R
1R & 15 ofDNA A IUS T K 2t
5P Z [ ) 6 R B g4 7 ok o ofDNA il
VPR EY)  TEEIRE T A 2 W RIS .
PRI R AT TR B A ARG A T 7o 4
X 548 [ F AL 4G #7193 DNA (circulating tu-
mor DNA , ctDNA) (5T, 78 I8 1) 7 42 rh -4
BEZEM .

cfDNA A5 I Fry 1T 4 4 2 L e g FH A AR
B, OC F B HAMCH A= Wbr 25 W i 1 T iS¢, SR H
Hil cfDNA G I ATS SR A7 7E 1 22 (0] 80, DR H Il 3

Ve B fn . Fd T AR RRSE P, &, Fd 250013
*BAAE S B4k E , E-mail :1tj6902 @sina.com

i 2 I AR AS 1) A, B AR A R AR iR A O
P R WA G bR i, £ ST
FZ MG RBA ] L. X cfDNA A Y A7
IR UEAL , & fDNA JE [n] 52 bR W H] B 0 SR PR 4%
cfDNA , HH S PRI A Gt — , £ cell-free DNA
(cfDNA) . Circulating DNA | Circulating Cell Free
DNA (CCFDNA) . Free circulating DNA (fcDNA) |
cell-free circulating DNA %, H Hij cfDNA A0 1% 5
P75 B S22 58 B PCR(qPCR) 25 9G4k}
7% bDNA H RS, R AR SO cfDNA 14 I 21
B TR (FRASIE SR . DNA H& BOR Z Fhos i
) RAFAE R IR BT T IH R, A B R 42 v
cfDNA [ st Fa il 9 AT SRS A 25 15 Bl o
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1 cfDNA BYSRIR . 48 R K /N B X i

— B A A AR T 3 BRI 3K cfDNA 1Y
FEORUR . HA R U5 A YR FE b5 20 e ) L A
20 R 1% 43 i BT A R R Y A BRI L AN R
S0 AR B A3 R 45 ofDNA 7E I3 5 25 1A i
i &5 A UKL TR R SR 2B W, e IS B A% TR 6 1Y)
ok it

cfDNA Bt JI& H 3k 43 B 7, 5 2245415 7F 180
bp Ze A7, HoR A3 A 7E 360 bp T . 5 28 L 7E B k%
IR R U /N 1) DNA K BE AR AT o HE R Fe AT
cfDNA J5 T 4 Jd 8 7= >, 40l M 3K 5 B 1Y)
DNA i F 8 A 58 e fEE R S i A, R Beko/h
2410 000 bp™ o /N U 40 e 9/ T2 B, 1L 2% cfDNA
BRI G SE T P TSN ofDNA Al A JFxX — 1t
A

AR, AN [R) 52 55 2 R B DNA T 8 A X
I 3% fDNA K/NHEAT T EAG #1730, 4 BE A
1B . PP AFIE s ™ . of DNA K/ B4
A TE 166 bpo M43 17 5 IR 25 R BEA LR FF T —
. cfDNA R/ NEFATH ] PCR F ARG I 1] 55
BRI,

WFE 2R B, I B 5 B AN R AH AT A
) cfDNA 7K -, X 26 T+ 15 9 ofDNA 2k [ i
YR IEH AR ofDNA ZKEEA, HAE
FLLLRE AN LT s W E TR . s
ARFEIG R0 A B e M R R
T WP AH SR 32 Bh B K 2R A5

cfDNA AR H T A K40, iF & H A
YL DNA. A W55 UESC 40 T 16S rRNA [
7T B 5 fd B X 18 A9 B (9 I 3 1 36
b SR A B O 7 DNA R TR TE DNA,
{AAERFTE cfDNA R EE (AR 550 10 OC R 55
J7 T, WA R R — R &R

A5 B 1Y 2, ofDNA 1k 3 e 20 i He 4 J2
— SRR, ofDNA JEH M5 45 A DNA, Hof
WA, SCHRARE 19 2 = L 80 8 2 h A
At R AR AL R ofDNA B3 Bk 35 B T
IR0 P A 2 A B R A o I R
Mgk DNA HOBUE DNA B B BT PR IF AR 2 ofD-
NA 1 F= 2R BR LA, 08 R B B AT R Y
cfDNA KI5, [HIEFR 5S4 KRAS DNA A
I R A R A I e

2 cfDNA RIE =il

cfDNA FYR I K3 AT 43k of DNA R FE (145
TN He H— 38 7 DNA G , HE 4 ctDNA f9 £
Do 0 2t 28728 o Y 34K ctDNA BRI, K 1
TR HbL A 5 U 25 DNA A A 596 A2 W b 73 0 1 R 5
PEFIHURE: , B N7 S DNA A 4 97 FH A5
21 PRA RS

L% 35 111 375 259 AT ACA cFDNA $i2: BB A6 4y
A ) ofDNA W EAFE 22 5, B — A IF
WA G, — BN K, H T &L B b A
Ji %5 A, B DNA AL, 5 I IV cfDNA Bk %
e M2 o MAaEE B 40 Y 3 (R 241 DNA TR A R
FRAS B £ B 2% B8, SR FH I3 BR AR (LT 2 58 i 2
ML . BRI AR A R WA R 2

I VA I ] 23 %5 of DNA YR BE 7= A= 5, A
W B, 1L HK cfDNA 75 8 h A 284k, (H 1ML 7%
cfDNA Y& £ 7 4 h B34 i, I Bifl B[] E < 5 252 184
Tt BRI o 2 43 S AL AR 4°C A fe K AE IO
B8] 2 8 h, 1 L ¥ W 57 21 43 2 LAk B 5 DX 24H DNA
M5 Y. A BT ™, R B 13K cfDNA
M 2 D7 T — A i e B, B i A 2 0 i i
o 2 h B3 of DNA Y e BE 48, IS 6 h i
Ui DNA B9¥ A 5 F %, 30 h i XA FTsé

EDTA Ji ¥ 4 Ifi 76 i A 20 it B A i 790 10 15 100
T ERCE 0.3.6 d 5 EOBUMIK , cfDNA ¥
KB B AL . AR AN i AR A B, 3.6 d Y
cfDNA 7K-F i 2 38 55 o {H A Z1 U545 1 DNA
%} & (standard external DNA control, EDC) 7& il 5
AN A0 R e AR R A UL BH 2 AR AR, 1B cfDNA
e B AR b 5 B IO ¥ TGO, T S5 A0 i AR R A
Koo AN AR RE R A N AT LA R ) I 20 i
fift , B DNA AL

A LAE Y VBRI A I ] < e B S 6 cfDNA
KB R, L, 7R 5 RV IS LT, SR I
Je B G 37 220 4 8 I SR T 3k S S M I DNA (1R
A SR BE W B, Fe K AR BE i S W cfDNA 11 S5 55

FAN Rl 57 % cfDNA ¥ BE 1L 7T fiE 1 il 5%
Mo SR FH B3 qPCR 7230 22 1ML 3¢ cfDNA 1) i B
KB, R KA 2% cfDNA A9 FE (17.6 ng/mL)
B E ETIRREMMAE fDNA R E (8.7 ng/mL ) ',
AT UL, SR M3 2 cfDNA A6 I A7 v Ak 75 2 2% 1
MHERZ—,
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2.2 cfDNA 25

H BT, I3 85 M7 cfDNA FiY 45 B A 4 3 5%
FHRI AL & . BT cfDNA Y B H AR, 42 5 A
M, AR PR O 22 . L AR
F 85 M SORE W2 B =AY QTAamp® DNA blood mini kit
(DBM) , ik 2Bk 2 DNA Zlifbik ) & . Hix st
TR0 B T2 T DA I 200 o B o o T 1 S TR
ZH DNA, T A2 H T BE R A6 Y of DNA, PR AT
e T EUIR IRCR B . Devonshire AS %544 3 ff
cfDNA & R BUL K & 5 DBM iRl & 17 1T i
A 5T EL 3, A QIAamp® circulating nucleic acid
(CNA) kit 1240 & 754 R A U R By i
T DBM iR 7 £ . Repiska G %5 s gt 1
AHRIEE 8, A CNA B DSP Virus Kit (DSP) 1] )
B 38 £ Y DBM R & . A W58 R B, 1
PR BURCR B T DBM 5, % FURL DNA # $2 B
RORAALN 69.2% , FoAx JLFh 7 i BE ORI A
50%"" . Ffi# cfDNA 5% i A Wi R A, cfDNA 1
PR AR WAEA W =, PEBCE  DNA B/
T SV L P BT X e v 3 R A R e T
o LB R T T
2.3 CcfDNA E& ik
2.3.1 gPCR

qPCR & HHif cfDNA J& & 19 9 )7 i it
I DNA H 7 58 PR sl A e Hh B0 i) it 6 52 2 i
HEHE I, 55| ofDNA 5 1 H . F Ry
Y145 : B-actin ., B-globin . GAPDH . TERT . RPPHI
ERV3. MSTN .ALU . LIPA2 %,

H AT, R H qPCR %E AN SR A AE A D 0] 3. 15
P, 8 BRI I X ERE S cfDNA Bk B A 2 i S
PRk B, AR 22 SCHRAE 3K — i SRR AN, e &) 1
RS . FRATHIGE , qPCR 52 b I ) 2 40 5L D 1Y
Ctfl, SR )5 H bR IE T 61T 55 ofDNA [ . —
Pl ng/mL 548 DLHR R . B4, % 5L 1w i
AHEAR TR fDNA [ R IE 7 X B A il AR i 4k
BF R FH B4 b 9 AT 4, 8 H A R R AS TR A8
(DR FH 4 4l 1 0 35 DR ol o 4 5ok, Sk B3 o ok
(14 S B b gl 2 R DR A 6 1T AS 2 ofDNA B i
JUJ2 DUSIE BE R (1 65k “FG 3R 7 ofDNA (11 . @R H
N F 4 DNA HFRE S o X FEE LR Y2
cfDNA S i, {HIX 2 DL 585k R AR B R 40 v i 7
A Hor s X —ie Wi A a4 1y . 1 cfD-
NA HUE 6 & A AR LA R IR AR IEARH

W EARWIRP 7 e AE R AR A I Y ofDNA (1)
o, AR R AN [RIBR A S ) s = A T
PERY . HLE b, DAL 4] DNA AR 5 A5
{14 B R 28 735 4l 08 6 PR IR Sk b o i %) BT
WL, M A I AR R BUS L7 cfDNA
(7K o JE T AR IR SR R — DR RS U
cfDNA, i 156 0] DA AT [R]— A58 B8 ) L 3%, {H 7
cfDNA 4 %] 7 f3 1) HERA M RBR AL AT 60T o

AN TR 2 75 55 DR S [R]— R AR 1Y) ofDNA Ve B
A LIS —3 45 W ? Devonshire AS 45t
BT 140K Z %5 H B qPCR & & JF 87
PCR (digital PCR,dPCR) #4750 01F , — 462 2% JL A
(He 2 TERT ) P45 1) cfDNA fif 557 2585 T HoAth
S (A ERV3)2 £5 U o WA Z2 K
Z: R 53 B B - Y (A A X of DNA S i 45 T
Il SRR, AN, 1E fDNA 2 f i, 7875 I 1L
H I A T iE S8R A5 E DNA X IR (EDC) , 7] 3
TR BOGR RBU ) ek B Shalifbam &4 (1)
FELE L) I ofDNA F BER/INKEE S s =

qPCR & & cfDNA B (1) 75— ] @2 | 2 5 i
JE AT I B LT DNA RYHREL ., £2%% qPCR #Y
FERBISE I NS B fDNA, 5 qPCR ‘E . Z T
BEIA], X2 i ofDNA B30 26 . #5125 ) DNA &
T HE L HE U ALK . Umetani 4524354~ 75 DNA
4lifl B30 B ofDNA: 17 qPCR Z /T, 1M1 3% =k IfiL 35
FHA B 2% ORI 25 11l KA, DA 24wl 28 1 T, 38
Y BEPR K B B9 ALU 3 %F ofDNA € ., Sarah
Breitbach 45 E S W 1R A5 90 oI —Fi - PRI E
FEHR 3 4 B FRIA R A il (velocity polymerase) , i fiff
10 s AT SEfH 1 kb B, M3 1: 40 FBEe , AN H:
b Ah 3, A RN A R FE AT qPCR I i 2K
cfDNA W FE . 45 W, RAHE4i i K o ofDNA
(1) 5 & DBM 127 & e i K (eluate) HY ¢fDNA Y
2.79 1% , 76 745 1 I W (flow - throug) 1, KL T
cfDNA S 36.7%. 7 UL, H 4% qPCR E4AE T N
faj il , k¥ T cfDNA [ (A AT S D B 2
PIARRLAI 5T OGS FEBF 5 I LA SGHIE
2.3.2 BOLYENEL

X F PicoGreen"*#’  SYBR Green T %5 9 ) ¢
REFE R I J% fDNA, BUS T AREE B8R . %3k
R (3K pg K , R MEE R 9E . % FH I Pi-
coGreen J& — FFT Bl o S Gkl | T3z T34
DNA 5 # DNA PCR " 3 7 ¥ 55 i i A% DNA
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(dsDNA) [ Rz I . 7] 4 1l 5% % B 5 B+ 5 Pico-
Green Jefl 1: 1R A&, 7E9OC AR 9 1151k
AR ERITT o 2010 47 i Hh [ 2 i = FR 4R
PG YRR A 1 A M LR 1.25~80 ng/mL"™
A RO SRR AT RNL 2 25 pg/mL ) dsDNA
T 2L Y rhE REUE & ARAERE, A&
S0 i R A CfDNA 4 fe A3 1 o
2.3.3 bDNAHi A

AR, bDNA {5 5 5K 1 5 it A 4 Ak ]
T cfDNA f5E R A . bDNA $ A & —Fh gty 78
DNA 2242 Fefil [ AR £7 K , 2241 F Southern blot
5 ELISA &, &t X3 2 i 3L 81, L an ALU ¥ 3,
BT 1T B4 38 5 B 4%t (capture extender, CE) ,
CE W ¥ 73 5] 5 #0751 RV AR R T 25 4, )7 3 1
5—Z 554 B4R % (1abeled extender, LE) ({5
SRR (AR IO IR ET SR ARE | S5 R S
Yy RN R 55 Y o % I B A H BR TT 36 0.86
ng/mL", bDNA $ R AT DNA $#£ B JE, B A
R Fr Rt e RERE LA Bk E
HITEE P A Z .

bDNA 4 R 55 qPCR ¥ R TEAG M cfDNA F A
AR, RS2 ) e — B 7 5] 1 A ARG, oF o
cfDNA EliE . Al REH 2 FF7E qPCR [ B 252X
) AL, b A PR PR AN ) PR OB 1 22
SE L bRAES RS o T FLAS R 3 8, TR B
L TR AR 40 B £ %F . bDNA $ K 5 qPCR ¥ 1Y
FLRAE ST R ™, 3% B4 LR U 25 DNA ZKSF- 2 1E
AH 2, {H bDNA $2 AR I 15 19 cfDNA ¥k Ji£ Hr 37 X
(252.2 ng/mL) /& qPCR % (65.5 ng/mL) [T 4 % .
qPCR 7% 7 of DNA (1) £ HUE 26 0 1202 FLvke B IK T
bDNA 7EM EE RN Z —.
2.4 HHEAL fDNA & 77k

cfDNA H i) F 5/ DNA (%) K6 ) 3= %2 J2& 45
JAk ctDNA K, T ctDNA B & S X
— AF A R, BRI, F 364K cDNA G
FEA b2 BT PCR H2 AR RN AR b ry A,
PCR % T cfDNA 1 54 s Ji R 513 4] 119 H L
ARSI, T 000 7 T X 4 A4S cfDNA i B S AR 0 i
AT

F 34k cDNA 19 7 PG I AT 3 2o Y LAy 52
P PCR (methylightion specific PCR, MSP) & 3£
. ZJ5 ,Eads %" ¥ MSP 55 qPCR £ RHHLE 4,
SEHLT H LA DNA 19 skl , B2 i) Methy-

light % , BUFK qMSP ¥ o 33X i A2 — Fl A X o
i, i 1 715 PMR (percentage of methylated refer-
ence ) (LX) B YL R ALK iE AT A, fH IR
KT ,PMR IR XIFAGE —, H—:PMR=
2—[(01%’7?;%@%&]-0#71:!’\]%)-(& 5T X R 0 A -Ce B X B 2 ) ] X 100%0
ZNE R 2T B —FPE B, 2 DL
A BAPEXT BECA 100% 35 0 Y 46 4351, PMR
BV TE 0~100% Z 1], £ 3 F B A 5L D] o 4 A 5
P A 43 o BEPE X B AL AR 58 4, B i 5 0 e
5 DUEL Y 22 57 0T fE & T2 PMR H>100% . .
PMR:Z—(C(#ZK&M&&I-C{’riﬂiﬂ%)xloo%O ﬁﬁ%lﬂ\ Ij\]%%%m
) 2 S 6 BB R T35 H A B R b R TR 1 X
i, PMRH FRRANE E , e TR A L A
S B Z [ AR . 55 —Fh PMR 1537 A
5 TH AR B L . NSRRI, i
JERIIE DRI N S BE R 3 3503 2 A — B [l

Methylight ¥ 5 &% iff & J& 2 >k 19 £ % PCR
(dPCR)HHZE A, 7742 T 405 Methyligh 5UFK K Me-
thyligh dPCR, Methyligh dPCR [ qPCR H. A ¥ &
(A RURR P dPCR R B 322 X6 45 D1 B0t 47 26 %)
M AN T I VEAR HE N ZE . dPCR F T 50 B0 45 A
NG X IR 38 AT RE A= 95 DUECp = Al i 0L

o — 2 T TR R T AR O R 1
VIl (MDRE ) 55 HY 546 0% FR 1) 75 A D)1 (meth-
ylation sensitive restriction endonuclease, MSRE) FJ
PCR /3#r. MSRE 8{ MDRE 1k & $01~ CpG i 15,
()48 )7 51, 38 2 qPCR 734 | 31530 B 3 Ak i A4 X
i . MSRE 5 MDRE 72 [ J&y FR 1 76 T 5L 77 87 vh ot
S5 A AR CpG 1A V)7 A5, FLAGDIHE 1k g
L E] 100% , WM RN EE N EK,

TV ARER L 1L A DNA , 38 m] i 1o 0 7 P4 4
cfDNA 1 H IEARARE" . MFHE AR &R 24t T
B R 18 5 PR 2L 7 i R e R . ) T A ER T
FE S, R L v 3 U T S R

Redshaw %5 fifi ] 2251 86 1% 11/ 3L4k DNA #5
#fE FE A, X Methylight . Methyligh dPCR . MSRE/
MDRE-qPCR FI-dPCR LA}z il % 1k HEAT T %} Ho P
fii o Methylight qPCR B Sl 2ot I 23 B
2 B4 v, (HL AR MEAS a1 qPCR AT APCR, &4 T
HIE AL & B . 4 H Ffk< 25%0), gPCR Al dPCR
T RS 5 B AR

DU P 5 A QAT R A | B M A 285 13 A
AR P e e 9 i o I AR R Oy TR Bl
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SARE, BOR EATSA Sk A e g LN A
£ Bt I AR K IO i A R

3 RE

cfDNA A 4 W A AR &), i T2 R
HIMAZR B RZ R, H2H R S e FE AR AR, HL% A
1, AN G K o ARSI ) FNEEBR B9 AN TR] , 47l
R 5 45 A FARE AR BRAE . 244 32 A A6
Jik AT T PCREUR A TR R AE A , 50
JeRE I T A B, Wiz dr e 2 A
A ST A R A AR Y R AR AL 2
2 [A) L, fEL 3 LR i O T % b SR 00 B Y ) T, A
I 2 Y R AR A R A 5 A A I B R
AR R 2, T S TR TR A 12 A AT I A R

£ % 3k
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