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Comparison of two nested—PCR methods for detection of Treponema

pallidum in whole blood from patients with secondary syphilis
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Abstract :

Objective  To compare the value of two nested=PCR methods in detecting Treponema pallidum (Tp) isolates in

whole blood from patients with secondary syphilis. ~Methods Two nest—PCR methods targeted at Tp—ipp47 and Tp—polA were
Results

samples, 142 (40.2%) and 132 (37.4%) samples were respectively positive for nPCR~ipp47 and nPCR-polA, indicating a sta-

developed and used to amplify Treponema pallidum DNA in whole blood. Among 353 Tp seropositive whole blood

tistically significant difference ( P<0.05). The positive rates detected by the two nested=PCR methods in the group with high titers
(RPR = 1:8 or TPPA = 1:2,560) were significantly higher than those in the group with low titers (RPR < 1:8 or TPPA < 1
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2,560). Conclusions

The nPCR~ipp47 is superior to the nPCR—polA in the detection of Treponema pallidum DNA in whole

blood from patients with secondary syphilis, and it is a useful supplemental serological test for the diagnosis of syphilis.

Key words:

ITAER 3R I M i 1 B BRI 0 e 5 L2k
BT 2014 AF 4 RS &R R 32.98/10
T3 MG BE R RELL 5 47 Ji 4 E W O 2RIE G YR )
300 PRI, XA AT A R W B I B AR
RFRE T 2 AR I DAy T G A Y
FEC T IR 5 4 AR 2R LRI (2010-2020 4F) ) FEZ
firp, WEM R A O SR E
G0 5 5 o AR O A D

HERE I3 271800 53 4 S P A g R IR 1L =
TR0 AN S E A R IR EAAK ( Treponema pallidum , Tp) 1L
T 2F , B2 Wi Y E 2 S = AKE , I s
B, SR T IALT 27 1 46 BH P I AN B8 s nir i S8 3 L 5
JERGWIRAS, Lo i =X 5% PR O iR L2 & BB 12 WA
JEAEHEEE B 9078 2 LT [ 10 2 Mg 35 5 R 3R T
E£TH WA R T — M5 H (2014TT2025)

EEEN: HHEE(1972-) 5, WA R B, B =T,
T AT PR A RS 56 T AE , E-mail : marlish@ 126. com,

Nested-=PCR; Secondary syphilis; Treponema pallidum ; ipp47; polA

JWCAE 0 SR 2 A A 18 W TR e T 5 8 11 L 42 T 3l
SRIM B AT Tp 7EN T FRIL M ARES 75, LB E BT
A ATt A " IMERE IS , Tp B I 3% 50 4 5 (A5 S
PREFBERG IO SE B, RN, ML A SRV £ 24 5 R IR &R
K PR [) 0 6 R 2 57 PCR 7 vk A& Tpt>
HorpR WAER LR g ipp47 F polA , tpp47 Yt i A1
B A RR A G T N BUR A B, pold ik
TSR Y, 78 DNA & Hil Ais & it b A nf /b 7
HASFRIBEX A SH e 4 R 2B YA AR F
BATTRIT S, Gmi i) & 1 & A R 2 1 e ek 5, 2
BEEREERME ARICRAERK PCR ik, g
tpp47 F polA VE A HIEE PR 76 — I 35 IR bR A Hh 1) 12
Wi E

1 #MRS5HZ®
1.1 #FASEH I 2014 41 H-2015 41 HIHE
TERGHER2A 2 I BE B, pa 18 R 2F 5 — B i = B 2



ST B2 2016 4E 8 A 4523 % 45 8 ] Pract Prev Med, Aug. 2016, Vol. 23, No.8 905

R T2 2 B e, — &2 Wik s
2007 A T AR 8 AT O S 1 Mg RE 2 Wb o, 3
WA 2] —IFRE A A Il 353 4y, 20 1 fidt RERK 1M # 42
I (R T BT Aol ) |, Tp Nichols Fr #EAK (S i
TR AR I A IR ST ) | ) o R 4 (o TR 138
AR T B 5 o P ) AR R BE AR (SR U T v [
P TR Al o)

1.2 MBEZKXA  PCR (BRI E AU AR A R
ova]) CRIKA (AL IS — AR ) (B 54X ( Bio -
rad A F]) \RPR & (BRIGINER ) \TPPA A7 & (H
AE LR S A i 2 4] DNA 42 B0 R &
(TIANGEN A ®]) | 4 B 5& X 41 DNA 2 B0k 51 &
( TIANGEN 75 7] ) . 2xTaq PCR MasterMix ( TIANGEN
/L\\ﬁj) .100 bp DNA Marker( TIANGEN NHA]) o

1.3 F#%

13,1 MVESREE il bR AR 28 i3 5 o 3R
FH RPR Fl TPPA A7tk , #4420 98 B 45 SR ) o
A BRI S U A T

1.3.2 DNA4RHC HC1 ml EDTA 54 1M (43 515k
TR 353 ) Mg i FR 20 BRI MR I ) | Fie BRI
WRHE R 20 DNA 48 G500 & b A 100 B 45 $2 B DNA £
. Tp Nichols H HE Pk | 24 vifs B2 BE 14X B2 AFT IR MR E AR
HECZ P S PR 2 DNA $2 3K 7] &5 rb 19 100 B 45 42 i
DNA, firfi DNA #iHR # -80 “CIR7T

1.3.3  nested - PCR GRS E R 2y
BRSO B S B A T AR TR AR RS A
ARG, I ILER 1, KRR 25 pl:2xTaq
PCR MasterMix 12. 5 pl 10 pM S 1.5 wl . DNA i
M5 wl(55 4 NI, DNA B4R 120 R Remy & —
R K AZEK 4.5 wl, R 36 I 2H
( BHHEXT BECA Tp Nichols ARifegk | B X HE Ay 4 v 052 e

bp

1 223 4 § 617

8§ 9 10 1 MI121314 15 1617 18 19 20 21 22

PRFIAA FCIBE AR | 1E X BE 4 A e R ik 1l & | 2 (6] R
HREWNFEIK) o BB A tpp47 —F1/1pp47 -R1 I
tpp47-¥2/1pp47-R2 ¥ 34 (94 °C 3 min,94 C 30 s,55
°C 30 5,72 °C 1 min,36 NMEFR, ZHEH 72 °C 5 min) ;
polA=F1/polA-R1 & polA-F1/polA-R2 ¥4 (94 °C 3
min,94 °C 30 5,65 C 30 5,72 °C 1 min,36 MEH &
FEAH 72 C 5 min) , B HE W) 10 pl, FH TN A
SYBR Green 1 JeAhi 29% Byt g 5 5E i FL ¥k (80 mA , 50
min ) , BERBAGAL AT 2
£ 1 nested-PCR 3|#551

HHEN
ElL7]
ippA7 polA

F1 5-GACAATGCTCACTGAGGATAGT-3 5-CGTCTGGTCGATGTGCAAATGAGTG-3
Rl 5-ACGCACAGAACCGAATTCCTTG-3 5-CACAGTGCTCAAAAACGCCTGCACG-3
F2 5-TTGTGGTAGACACGGTGGGTAC-3

R2 5-TGATCGCTGACAAGCTTAGGCT-3" 5-TGCACATGTACACTGAGTTGACTCGG-3

N N
1.3.4 Siiteghbs i SPSS12. 0 it 4443 ¥t

FLBCR X K56, P<0. 05 25 3 Gt 2# i L,

2 & R

2.1 Nested=PCR 73 1pp47 F= polA  1pp47 Hb31 ¥
W1y 14 1B A 658 bp, 519 496 bp;polA 4159 i3]
P¥G R Bt A 377 bp, W51 174 bp, FHMEXTIE (Tp
Nichols Rtk ) 37 H 80 H (19 5517, BT B (44 iR
TR AR PSR A R (i iR 1l 7 ) S 2s ) B2 (KA
WK YA B W 4640, IR 1, o ipp47 56519
PR B R 35 1, BT 142 1, BH R R
40. 2% ;polA A5 34 BHAE 27 ], 51 3 3
132 B, BH % 37. 4%, W3k 2, &R K 5, nPCR -
tpp47 Fl nPCR—polA TEAS I — Wity 25 [ 3 2 il A A v
i) Tp DNA B, 2R A GiF¥ B X (X* =5.79, P<
0.05) ,nPCR-1pp47 5T nPCR-polA

N M I3 MISI6 1718192021 23

7E:M, 100bp DNA Marker; A: 1, 12 lane 24 Tp nichols FRifERk; 2~7 lane Fil 13~ 18 lane 235 K485 19 50 P9 5 | B R0 16 PR 4 AR A PCR 7245 8 ~
11 lane KU A SN | W4 14 S4B HE (4% AT TR MR BERA e Rl il 2 B X BB 5 19~ 22 ane AUy P 5 |09 18 S AR T A1 D MR 145 | fk Rk 1 35 2
ZZHXTH . B: 1, 13 lane 24 Tp nichols #RfERE ; 2~8 lane Fl 14 ~20 lane 533512505 [ B F1 A 51 PRIl R 42 A5 4% PCR 72459 ~ 12 lane RN 5151H)
PR IRHEAR A PRI MR AR R 1 B ZS FI X R 521 ~ 24 Tane AR N P95 174 S S 0B g A A1 EQIBUE AR (B Bk 1l 25 B2 X IR
1 nPCR-pp47( A) Fil nPCR—polA ( B) 3" 34728 2% L5 IR HHEE I i Tk



906 SR B2 2016 4F 8 A 5523 % 45 8 ] Pract Prev Med, Aug. 2016, Vol. 23, No.8

% 2 nPCR-ipp47 Fl nPCR—polA HIZ5 R H#

nPCR-tpp47 .
ZH 5 A1t
4 _
nPCR—polA + 130 2 132
- 12 209 221
Hit 142 211 353

2.2 Nested=PCR Ao if S ik teml 45 R W 3,
nPCR TEILIE i 50 = % £ (RPR=1.8 B TPPA=1.
2 560) s FHEZ2 B i = TG B2 ( RPR<1 .8 B¢ TPPA<
1.2 560) , H:f' nPCR -1pp47 1E RPR =18 41 fH 11 %
(59.6%) 3% E T7E RPR<1:8 ZHFHM:*(8.9%) (X*
=89. 14,P<0.01) ;nPCR—pp47 £ TPPA=1.2 560 21
FHPEAR (45.2%) , 5 2 T4E TPPA<1:2 560 2 fHPE
F(11.5%) (X*=20.94,P<0.01), %34 nPCR -polA
7E RPR=1.:8 4 FHIER (56. 9% ) B ¥ T1F RPR<1 .8
AP (5.9%) (X* =92. 63, P<0.01) ; nPCR—polA
TE TPPA=1.2 560 410 B % (41.5%) 3 % T 18
TPPA<1:2 560 41 BHPER (13.7%) (X* =14.85, P<

0.01),
F3 353l nPCR 455 MEELE R (n, %)
RPR TPPA
it
<1:8(n=135)  =1.8(n=218) <1:2560(n=52)  =1:2560(n=301)
nPCR-pp47
i3 12(8.9) 130(59.6) 6(11.5 136(45.2)
Btk 123(91.1) 88(39.5) 46(88.5) 1655(4.8)
nPCR-polA
(i3 8(5.9) 124(56.9) 7(13.5) 125(41.5)
[jlia 127(9%.1) 94(43.1) 45(86.5) 176(58.5)
3 it i

TIIMER A E 2R 2R e RS 3 A
HN I R B e oAy SR B0 v B e A 2 MR S IR
WE(E I, JF A A 4 B, BB 2 B 45 R G0 SR IR R
B B WA R R B A TRIEVE R B2 EIRE e
Y95 MEREPENE & 55, 3 bR T H B R A B M
PR E | L AN AR SR RS BB 28 Fi
B AR AR IR S s RIS AR 2

PCR 1ENHFRE S W —FPB B, J& Tp BRYAFTE
B E BRSSO ARk, N H PCR B ATAEI Tp (Y
I REEAS Z R Z R0 5 £, R PCR
FE ARG — WG RE RN Tp DNA $5id A& bR A 2
HEFH AU 53 I, SR R S PR 43 301 T 3K 85% N
95% 1 iAE " IWIME R | Bt MR T A0TSR, 4>
WIMELLZRAS | BEBE Tp B I 4% 7 2 2 5 A 4 200
B MR AR L 2 RE | 2R A A IR AR AR
SEPEBUASK IS B | 2 5 HALER IR |, LRI G R
WM FRAS T Tp DNA 8o PEAR S 4R 5T X M 75 £

M HRAS Y Tp-PCR 38 /s PHME AN 24% ~38%
AN R Al B I Y R AEAE PCR 14, 53 4
MEFRASH Tp DNA # i i IR 2 — A 2 HE, D
& WE SR o (AN A N P (ST T IV
100% 72 o o f 0§ 3 R app47 T po-
lA[7,9—10,12—13] 5

H[CPCR EH L PCR LR I 5] A —X e S
WG X5 L PCR 7= iE AT P — 4043 A oK M &
T PCR A BUREE IR S 4%, VR AR T8 M PCR T4l
HP g DA % e A T S SO H SR A Bl a5 b A okt
o T A IfibrAs o DNA 788K, AT e A E AR FI Y B
B 551 AT i DNA Fr B S 80 3k 5 5
PR BE, TROREETUR G PCR RSN BR 55 /K R H )
W il 22 AT R , 30 78 R 0 1) O R S, A
N HE G PCR $ARENXF Tp—PCR A4 7 4~ #0 3
PR, ARG — SR 2 £ G A bR A, B 75 2 B4 1 8K
S PR A B T Scmk Rk E T Hoh R A nPCR -
tpp47 FAS I I A 3 AR VR bR AR PR R B T
nPCR-polA, 7R tpp47 VF Ay 30 KL BRIAEAGH I ifn % 9 Tp
DNA B, BT pold, (HAFE IR B ITE Fi 5 45
BN J e LH (TPPA =12 560 { RPR=1.8) FI{ik
T4 BEZHINF (TPPA<1:2 560 8% RPR<1:8) ,nPCR £ &1
JELH A HH R I S I B AL, T R R A R
EEATLAAR 7™ A AR VR 3 I 27 5 I TR 118 i MR e e 2 o
TEHRA G, 22 B AR I a6 s R o Tk 88 45 SR sk, T
HLA Tp—PCR K, DLk — 25 B A 2 W LA K AR K i IR
FE R FR R

H AT, 8 13 A g ) R L i = 2 Wiy
Wk, 1 Tp—PCR ZEF EL R FHF5E 2 Uk, JLH
FH A I 4 i A AR B, A7 AR B PHAE 2 (HAE RO
A2 E A Tp-PCR AR WA LI A 2 A1 — I g 25
LW ERAEYE ", M PCR fiAREEMR WY
AT K FLAS G i 2F R0, TR R IS T T AL
WS 2 IR A5 A A% et URA T 2 R A A5 TS

HEEEEH,

5% ik

[1] ZBIA, HBEIE, BdE, 45 . 2000-2013 4 EMRE R ATRAE S %
P T]. ARG, 2014, 47(5) ; 310-315.

[2] RE =, Wik, BBz, 4. I 1995-2009 EMREFATIN 70
Mr[J]. 5B B2, 2011, 18(10) : 2001-2003.

[3] MEKA, BAH%, BB, 2005-2014 438 A K0 R $ I K
ML B S 4dRE, 2015, 31(21) : 3026-3030.

[4] Stephenson J. Medical news & perspectives: syphilis outbreak sparks
concerns[ J]. JAMA, 2003, 289(8) :974.

[5] Martin IE, Tsang RSW, Sutherland K, et al. Molecular characterization
of syphilis in pacients in Canada: azitromycin resistance and detection of
Treponema pallidum DNA in whole — blood samples versus ulcerative
swabs[ J]. J Clin Microbiol, 2009, 47(6) :1668-1673.



ST B2 2016 4E 8 A 4523 % 45 8 ] Pract Prev Med, Aug. 2016, Vol. 23, No.8

907

Rl

2013 A VDT iy — A S ROMR BR o0 Hr

MEAR, FaE kWA, TTA, AR, HE
1. WA LEERS, M K1 410007; 2. RIS T AR R

WE: BR EXR T R84 SRR R DR AT IR TR A TR U T P A AR 2RO R AR 1 R
FiE 2013 AR IR AL BRI AR B JE 0 IS VDT 7 687 44 8 — B AR AR AR R IR 92 X 4, 3 4o 1) 265 R A 1 7 Tk 2 4R
o — 3 A X A ROR R U B R AR A9 BRI . SR SPSS18. 0 AT 8 HE 4T, T BB R - B AT AR O fe sk, 4
R S—HARIRERARWN EERERRKIR A FA(62.16%) AL (60.22%) W25 (55. 54% ) FI2#A% (54. 04%) , AHF
FER 5 A RR IR T IR R I, S — A SRS S A R R 5 (97, 46% ) , oM S RCE IR BIE T 50% . X 5 T&
SR A e B, v — 3 A X — S A i v o A R I ) N DR R B 1 (88, 07% ) , FLk Oy SR BRFR AN , FIGE 44y 73.92% , X%
FoAth 3 TS KA AN DA FEAR T 30% o o — 026 ™ F A1 495 1) 304 2 ST D) R A T 45 3 %) 98 T D) 1 2R I 7 o ¢
TP B BT AL B 0] F SR I8 05, W PR IR AE 60% LA I, JG A AR RALGEE] 30% , XF “ 2G5 — RN fl« &
P 2B 19 IR 53T 38. 09% F 13. 79% , 19 ZaF2 52 3 B I 8 — 7 26 SR 38 8 TR 32 Bl s — i 2k, &
G ¥ AN ERAGIFE X (P<0.05), it 2013 FRIPTHT m — B X 2RO T i S8, BB & — 3 4
X LM E B SR A A B U A 355 )1 38 AR JE B

KR ARG i BAMEE

FESZES RI193  XEARIREE A XEHS :1006-3110(2016)08-0907-04  DOI:10.3969/].issn.1006-3110.2016.08.004

Current situation of first aid knowledge in high school freshmen in Changsha City,2013
CHENG Mei—juan” , TAN Hong—zhuan, ZHU Li—hui, WANG Ke-wei, ZHU Sheng, QIU Jun
" Hunan Children’ s Hospital, Changsha, Hunan 410007, China
Corresponding author: QIU Jun, E-mail : quujuntrevor@ 163.com
Abstract:  Objective

Methods

To investigate the current situation of first aid knowledge in high school freshmen in Changsha City by a
sampling survey. A total of 7,687 high school freshmen selected by random cluster sampling in Changsha City in
2013 served as the research subjects. The current status of the freshmen’ s first aid knowledge and skills was investigated through a

questionnaire survey. The results were statistically analyzed by SPSS18. 0. The categorical data were analyzed by frequency analysis

and Chi-square test.  Results
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