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Research Progress of Vaccine Surrogate of Protection
GU Wei" , JIN Peng-fei, LI Jing-xin, MENG Fan-yue, ZHU Feng-cai

* Nanjing Medical University, Nanjing 211166,China

Abstract; In the context of vaccine clinical trial, the research about vaccine-induced surrogate of protection is of great sig-

nificance. Compared with field efficacy trials which determine clinical endpoints by observation, vaccine trials using immuno-

logical endpoints could reduce either sample size or duration, which would significantly promote the development, evaluation,

licensure and utilization of new candidate vaccines. Surrogate of protection of some vaccines such as influenza, yellow fever and

pneumonia vaccine, etc. have been established. Through reviewing the development of surrogate of protection of vaccine, we

will discuss issues and challenges remaining to be investigated in the future.

Key words: Surrogate of protection; Vaccine; Immunological marker; Clinical trial
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F 0.1 TU/mL BHEHE AL 58 447, 1 5 1. 0 TU/mILg
N2 5w KR OK A G, BB B 0.01 ~
0. 1 TU/mL 7] # Ay H A g2 2= B AR A

2.9 My Tl BEY  BiERTE 71 BEVID AT
ST 2 FE (HFMD) 35 P i ik 28 (HAD 55 %559 .
Zhu A0 A I Bt AL X R A T 0TE I AR K 56 3R il
s SR S 2 T R T, D ROC i 4232 % e 928 2%
BRASIHATIRER . 2 i E M 55 56 X
MAEHE EVTL RIgeAR R 1:4~1+1 024 i FEXF
L 14 X435 (81 R 9 61 1) SR BB RVRR S L ORI 4
BARE, BRFW P EVTL h MBI EAE 1216~
1232 B, 200 48 0 i K BV I BB AT 280 X 40 5 497 I s
i), DR AT REAE Sl EV71 82 8 45 37 19 00 952 27 B AR 15 A
(F D FEREE R 1 I T G PR 3 56 25008 48 1
Scaled logit FEAIRHF 5¥ v, Al 1155 56 K v 4T i 7K F
K 14.7.27.8.55.7,129.0,459. 0 U/mL B, Xf i i
{343 5K 50 % .60 % .70 % .80 % .90 % , BV 4
JE 5 56 Ko ALK KFEHR 14.7 U/mL i, % EV71
SRBCBAR Y R 50 %, i {E R EV71 KGR T30
B B g 2 R AR A K

R ORI W R B A

T ) 7 1 T RARA S
T T LB 410 ) 3 56 1:40

B P P RN R 0.7

Jiiti & P2 ¥ ELISA 0.35 pg/mL

JRIZ FE PhEEN > h ALK 120

K Jig e gp ELISA 5 1U/mL

B R GUEIE MFF R EE ] ELISA 0.15 pg/mL
RGP e DB > AR 1:10

FI ke B R R 0.01~0.1 TU/mL
M B RE 71 B it o R 5 1:16~1:32

T ELISA 10 1U/L

IR ELISA 10 1U/L

S R 22 ELISA 1100 ELU/mL
AR5 728 rhRA 0.5 IU/mL

W2 g H B 8 U TE 2 10~15 1U/mL

1 A5 A 92 AR 0.01~0.1 AU/mL
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2.10  H AR TGN A CE R G BRI K TR R
P2 P AR S B R Y e I L R A A B IR A
FHEYH W (HAVD FUR v B, S 3k 2R 1 sl i
VS AR PR R R A AR G R 1/10 ~
1/100, S BR & AR G 1~2 A H $o ik B ae g ik
F 10~20 TU/L, 8\ A LR 4E F 5 R 40 i 35 552 40
A= HAV (RSN 5E 22 B B i vk BE K F 20 TU/L A4S
HA— 2 W R RE T . H TS 2 1 A Bk 9% 2 B L
T AR O B E W S N E 10 TU /L K SF- Al
WA H A s B R

CTRFR (P 7 th & 96 5 (HBV) 5 & (1) iF
IERPERSAE . Hi-HBs J& 32 50 £ 95 8 J5 e — w] 45
(14 0L 95 2 DR AP PR 38 b O A5 0F 5% 36 B 76 $2 P & T
J5 LB Bk B 10 TU/L K F (9 32 3% 3% Ak 0% #1540
HBV ik e, 5 2 7E Prifii B T 2 10 TU/L DLF
WA — 2 BR3P VE T . R S g3 Bl B 3 i WF9E 2 00
PR B 4E R e 10 TU/L DL LI, [R)RE B 5 4 ) £
PHER] R F S R 8 T HBV F G 4EKM 1 W) Hi ik
K AR TF 10 TU/L 5 55 2647 005k G . BL M T B2
10 TU/LAJAE N & BT B 00 G 24 B AR 2805

S I 2 PR AT B AR BE AR 5 1R Y AR % R M R
Wi . TESHPIRE R BT Osp A (R 3 M HT R = A7 i B Ak K
SRR S 2 541 B R AR e A G . ZEE 4 OspA
i 25 P I 3000 PR 6 v B R 3 EH RS L 900 1Y
BN 100 %0 i JLEEBLRBEAZ A E] 1 400 ELU/mL /K
S E TR A PR Ok B B L AR B o B A K F 1 T
SEIE L IHAE N 1400 ELU/mL, I 4 hinas 4 528 v] i 2
DRI FE SR L 1 100 ELU/mL 4 3€ i 9%
PE W s AR 2,

TERIRE S I R 8 R R HEAU G
B R SEBUR 20 85 % A R 5 8 ¥ e 8 1 Bl S B B
R REIS #) 10 TU/mL, B % & TR ML 25
SUREVH Go e B TS 7= A (PR T B L I 3 3l R R i
FEAEBUARTE B T 0.5 TU/mL, WHO X FHE R IR
1R IR 9T N G R B R 48w b, M N R T R
0.5 TU/mIAE g FE K 95 2 1 1) S i 2 B AR i

JRVIZ 8 B 5 T B 9% I 25 v A 2 1 43 T Y o
AR I B SRR SR B B S A ] HT 5% Uy 12
A 2EF WAL 15 TU/mL AF Sy H AR 3 M 5o ik K7, gk
B2EHEK 10 TU/mL 7N H A R A& i,

T XU Pl 407 AR B 28 i B Bk s 86 05 1 R A
NN FEREMA RGP RZ s &o0, 1964 4,47
FEWR ORI S AE 2AVERI0 5 T 1500 TU 408 R
Jei » Ho My P EE K-8 5] 0. 01 TU/mL, o H BRI PR %
YRR 51956 47, — IO sh ¥ 1) 32 sl S e il e 25 R % 1
P R AKFAE0. 01~0. 1 AU/mLi, HA #4144

PR AT A AT R R e RE R I E B
PREJi ) G B IO 2+ 445 R 3R WL 36 70 2 7K 7 0. 007 ~
0.01 AU/mL A AP HLIASR BT X FE R . A X G ik
W32 B e (0 B3R SRR AR LI B TS R L L 3 L
FEFEAKFIEE] 0. 01 AU/ mlL W] RUTURH B A= JLEA KL, i
DI JE R 2R A o 22 o B AR R A O 2 0.01 ~
0.1 AU/mL fEFFARL XY A 15 Tt — 220

3 g

AIF T v DR 37 380 0 B8 B 8 o AR i B 3
PUAOK & LE R, e B AU R B 2 . AT
LA AR 6 2 v i PR F) AIT 52 I 1) i AR BF 5 2% D 3 A R
T P v 7 A DR AP RO B ML R e TR R T ) AT
S PP CHHHERUS T o SR T B RE — R I B
AR G5 o3 IR 358 20 B DR AR TR g i
S A ) G R S I IR O o A A AR I S 95 R 44 i
G HL G B8 S A A A 22 S R 8 B A B R
A B I AR 4 m 0 A R0 L AR ME B E — 38 TR 4y
NHEAY— A PRI P S

B B NA LW - RN R, 2 h
S Wy S AT S S ) T R A SR R . X
T L A G e A B AR R AT e T A 1 A B
K g, HE I AR RS AT B IE . Bk
T B e A AN S TR R AR
AL R P R T T R R RO E B D) RE pT AR
KA INPRE B A B BT R ORS T R AP A BE S )
REE BT R AH S5C A4 L B8 5T 4% s LA AT AR AL Y 7T B &2
1 ELARRS e i Se 9005 vk . H R R 2 50 3 2 m
T T I PUR K F R DA 22 v A DR3P ORI 35 %2
S G 2 B A W e B L O T A M SR A T B R 4P
VR FIAR OG0 o 2 2 B AR R W S 7 K e b, A S8
I il 25 A% AE PR

IR BV IS A B AU G T S AT LR 2 A
fiF 52 2 1L G i T 4 2 69 3 4 Gt B S 0 AL T I
Frm A WIE 5 v B i PR AE 8 46 B AR T B R 2 A
[ 256 28 (4 T 5 T BE A7 A — 52 1 s BR A . o1l 4 2l 5
6 AR AT B e o A AR KT A7 T A 4 3T £ (1)
R 5 N X0 6 v o P A O B T R S AR B AR R AR
BUWBE 1 2 A BTN ) s AR AT o 9 A v B AR R
Qe n] g5 5 W R AP B S HLROAN [R5 B BERL . H
VB2 T 0T N 2 I AR 8 e R L S R R
Mol A e 2 R AR i LA Bl R 28 2 P A A R T Y G
.o L BB B RS H AT S B AL
A O AR OF T BT 22— {E ] I 2% ) B
Yyt 5 T 5 R AR R B U B TR W Y R e
BHA—E M SHMERE . e oh S 2 8 A RURF Y
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Meta 43 B B2 PPAS B 2 19 005 2 8 AR L ] LU0
AR H SRR T AT 55 Meta ﬁj‘*ﬁﬁﬁyﬂﬂ
SRR 50 1 T A 58 R AN (] 04 B 5 2 A7 A O TR
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(LI B HER B EL 2L b R0 RS T @i
EZ TR SO = 57

B kR ERLVERL A A
LT B R mTAGG 34 b, 7% 21000932, 3T 7 K 3k K B 7% 55 T B 45 ) oo
3L R K BT RERBAL A P

WE:BH  THILHREEK B TPE 3~11 2L b B30 AT 04 3 18 £ 4% (Hib-PRP) [ SR B YL Hidk K F . T4
WX R, ikl A 5 T A 7 5 B AL TG Hib e A 3~11 AR 2L 3 061 AL RAEF KN 2 mL, 4>
B AL 2R FH T IB6 G0 % W BRHRR BG4S I Hib-PRP Hu4, 713 70 B A 20 22 )L Hib-PRP Hp A JLAT S 23 % (GMO) VTR % K
WA P AT IR, 85 R  Hib-PRP $ifkil GMC 4 0. 18 mg/L, 7K 524 0. 19 mg/L, B7 55 0. 18 mg/L. ZF L5
P X (P=0.178) ; B 77 B4 1 K AR 97 28 (1. 64 %0.23. 85 %) Hi Tk H.(0.21.56 %), BT H 3~5 A% ILitik
GMC(0. 28 mg/L) M & 75 F 3K £ (0. 13 mg/L) ;1 6~8 A #FI 9~11 A 2Lk GMC(0. 10 mg/L 1 0. 12 mg/L) I &
& F 3K E (0. 21 mg/L F1 0. 57 mg/L) . 2% S ¥4 G128 L (P <0, 05), BB K, By By R 8 E T H.
KRR BB TREE IS oK B RAR P RN AE R K 2 LTHEH. ik LRk BT R 3~11 JiIREIL
Hib-PRP [ RIS A K - A2 7 H X 25 5

KR b B IE AT T 5 SENE M RO I DR AP B A OKF

hE %S :R186 XEKFRIZED : A XEHS:1006—9070(2017)01—0006—103

Comparison of natural immunity antibody level to Haemophilus type b polysaccharide

among infants in Lianshui and Funing county of Jiangsu province
CHU Kai* , ZHU Jia-hong, TANG Jie, WANG Long-hua , TAO Hong, HU Yue-mei
* Jiangsu Provincial Center for Diseases Control and Prevention, Nanjing 210009, China

Abstract: Objective To investigate the natural immunity antibody level to Haemophilus type b polysaccharide among in-
fants from 3 to 11 months old in Lianshui and Funing county; to compare the difference of antibody levels between different
counties. Methods A total of 3 061 unvaccinated infants of 3 to 11 months old from 2 counties were selected by reviewing im-
munization cards, who were subjected to analysis of Hib-PRP antibody in serum by ELISA after 2 mL blood was collected and
serum was separated. The geometric mean concentration (GMC), short-term protection rate and long-term protection rate of
Hib-PRP antibody of infants in 2 counties were calculated and compared. Results The overall GMC of Hib-PRP antibody was
0.18 mg/L, the GMC was 0. 19 mg/L and 0. 18 mg/L. among infants in Lianshui and Funing county, respectively, with no sta-
tistical difference(P=0.178). The short-term and long-term protection rates of Funing county(1. 64 % ,23. 85% ) were higher
than those of Lianshui county(0,21. 56 % ). The GMC of infants of 3 to 5 months old in Funing county(0. 28 mg/L) was signifi-
cantly higher than that of Lianshui county(0. 13 mg/L) ; while GMCs of infants of 6 to 8§ months old and 9 to 11 months old in
Funing county(0. 10 mg/L, 0. 12 mg/L) were significantly lower than those of Lianshui county(0. 21 mg/L, 0.57 mg/L),both
with significant difference(all P<C0. 05). The short-term protection rate showed an ascending trend and the long-term protec-
tion rate decreased first and then increased in Funing county , while the long-term protection rate showed an ascending trend in
Lianshui upon age incensement. Conclusion There was regional difference for natural antibody levels of infants of 3 to 11
month old to Hib-PRP in Lainshui and Funing county in Jiangsu province.

Key words: Haemophilus type b; Polysaccharide; Short-term protection; Long-term protection; Antibody level
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Pt A DA L (WHO) Al i, & BR B4R 5 % LU
FILE S b B Il FF i (Hib) 8% g % /b ] 3 A
300 J5 451 = 5 4] A 38. 6 T ABET: . B R A ERPEA
A, JE R L 0 Hib B 77 5 521 5
K&K 30 5 H P 2 R R R 5h (PRP) (1§
ERS I TgA AR E . ANy Hib btk
U8 T RGBT X Hib ) %2 58 5 38 X5 B8 1 1 2
FpaE ikl 90 AR AR A, P KL 55 9 45 [ 50K Hib
S5 BV INNE L B S e AR Hib =28 P 950 &
o VR BRI B . B AT IR E R Hib B2 H 98 A
F ATl e . AT R B [ Hib B 58 £ W, Hib
PN i g (R = T v RN S = N
FE H AT Hib %9 241K T B3 55 =, A AT RE S A0 %
BEARAG T . JF R Hib M wmATHE 2=k, T ff 22 )L #2
FRAT A9 Hib B4 K Fibh X 25 5, 0] DL B R4 1 4 5
REWHERN

1 #R5FEE

L1 #HARE AEIRAE R L JE A JCIF I E 5
20 TR JR G 1 5« T B B A IE R 12 S Hib % i S i
) 3~11 iy %)L, 3 K B Ao A4l 2L 1 350
N Horf 3~5 A% 675 A,6~8 %454 A,9~11 H
1% 221 N R Bk A% L1 711 N, Hrp 3~5
A% 900 A,6~8 A% 514 A,9~11 Hi#b 297 A, 5
ALY R AR AT 2.0 mL 8k i, 254 55 5% 15
3061 A A . T A FEA S E RS B #E47 1M
HE . T-20 CARTERRI,

L2 #mazp =z FrA AR SRR,
2% v [ B 2 R B A B R AT AR I . SR T K A
PREWE LS (ELISA) Jr 9 28 & I 22 1 % o Hib 84t
PRU S R fE Ok [ PR 2 % T, LS. 96/536. 5k H
e [ A B (NIBSC) K il i [l R 10~320 pg/L. $it
IR =0.15 mg/L HA MBI . =>1.0 mg/L K
AR,

1.3 %it 54 R Excel 2010, Stata 9. 3 % 4: %}
Bl vEAT = K S5t M . Hib-PRP Hipd& LA -
B B2 (GMO) B O 47 3 R R 4 358, T i K
B EANTE A i BB LB R KO 22 5 00 A W BBt
& GMC Az fbifa # .,

2 #R

2.1 Hib-PRP # 4k GMC &+ 7 H 4t A 20 3 ),
3061 A, Hib-PRP #i {& % GMC 3} 0.18 mg/L, H
LK BT 350 XL PiR A GMC 24 0. 19 mg/L; B
1 711 ik s GMC 24 0. 18 mg/L, 2 % L5 1t
22 Y (1=1.348,P=0.178),

2.2 AR F A# Hib-PRP # %4 GMC s RTH
3~5 A3 Lk GMC(0. 28 mg/L) B & & T3k
F.(0.13 mg/L) ;1 6~8 H#d M 9~11 H 2 ILyiik
GMC B 5£.(0. 10 mg/L #1 0. 12 mg/L) B BAK T i
JKE (0. 21 mg/L F1 0.57 mg/L), 2% S 4G G it &5
L LA L,

£ 1 WEARMABEBIL Hib-PRP ik
GMC 7K % (95 % CI,mg/L)

X 3~5 Akt 6~8 A% 9~11 i

WK 0.13(0.12~0.15)  0.21(0.18~0.24) 0.57(0.43~0.74)
ET0.28(0.25~0.32)  0.10€0.09~0.11) 0.12(0.11~0. 14)

t{H 9.066 —-8.344 —10.659
P i 0. 000 0. 000 0. 000

—o— K
e - BT

3 4 5 6 7 8 9 10 11 3ig

1 PERE H % B2 )L Hib-PRP 22 1L &

2.3 Hib-PRP #fk#k 4 % 3 061 A ik 2] 45 ) ff
PRS- 28 A AR B R R 0,91 %, Hoh ik B
H 0, B BOR 1640, 2 R AT G125 7 X (Fisher's,
P=0.000) ;ik 2] K W LR 57 K 699 A, KR P
RN 22,840, HopiE kK Bl 21,5600, B B R
23.8500. % Gt ¥ U (= 2.246. P =
0.134),

2.4 RF A# Hib-PRP #fhk g 4 £rb4x FTH
Hib-PRP $io ik 255 W1 R 477K 72 28 A, Hirr 3~5
A6 A.6~8 AR 8 A.9~11 A 14 A E I
RO 0.67% ,1.56% 4. 71 % , 5Bt 7 #48 hni +
T (Z=14. 489, P<C0.01), 37K B 3k 5K I {4
KR 291 N 3~5 A% 43 AN .6~8 A% 131
AN9~11 A 117 N K3 55 51 6.37%,
28.85%0.52. 940, L Ff A W& 1 Jmmi LT A (Z=
15.330,P<C0. 01) 5 B 7% H 3k B K B 377 K 7y 408
AL H 3~5 A% 328 A.6~8 At 40 A.9~11 A
i 40 N KGR B R 4 B Sk 36,440, 7. 78,
13.47% 5B A W3 e TR JE LT, & Ak
Bowh K LR R B AR R KRR R 2 R I
GitFEm ., Wk 2,
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R 2 WERFEAERBEIL Hib HUR W I R AR WA P 3 5 ()
s X /\ﬁ_ﬁ K B 5 DR AP K7 B K 3 K OF
N N4 E(95%CD P! P 1A NS (95%CD 15 PfH
45 WK 675 0 0.00(0. 00~0.55) Fisher's 0.041 43 6.37(4.65~8.49) 193. 737 0.000
B 900 6 0.67(0.25~1.45) 328 36.44(33.29~39.68)
68 WK 454 0 0.00(0.00~0.81) Fisher’'s 0.008 131 28.85(24.73~33.26) 73.599 0.000
Bt 514 8 1.56(0.67~3.04) 40 7.78(5.62~10.45)
911 WK 221 0 0. 00(0.00~1.66) Fisher’'s 0.000 117 52.94(46.13~59.67) 93.471 0.000
B 297 14 4.71(2.60~7.78) 40 13.47(9.80~17.89)
3 itig TP W I X g v R A R B R S . Rl X AR

ARBEFEHT T HEK R T E 3~11 i 2L
Wi Fh AT Hib-PRP ik GMC /K s fb a4, DL &
ANTF] A % BB LT A i 30 DR 4P 8 R 0 O 4 e i 10
A WIS R 5 4 R T PO SR IR TR AE BUR R B AR
B E AR Hib-PRP ufk, BALhik e 2L AE T 4
ANHWTF G RS, [k s RS bk Z ok E T
Hib FEHLAR b 0P W8 B 4l . ) 74 B e V45 b B X
Hib-PRP $Hu &K - 2E 47 7 98 A&, Hib 28 8 £ F ai
Pifk GMC K, ) PMIIN 3~5.6~11 J i 2L R
0.12 mg/L, BB IpITHIIX 4~5.6~7.8~9,10~11
WL 431k 0.12.,0.11,0. 14,0, 13mg/L, kb A #
o bR ECT R S AR AR R T AN K B BL
oAk KF-. 2006 4EVLIREEHE FHBAFIAE N 3 4~ 2 Hib
UK A R i R 4~6.7~9.10~12 H
B2 )L GMC 5 B B 25 B AL, (3 B B3
JL AR T B AR K O 3 3R () W (E 4R s E K T FHRE
FEMN 5 3 K g5 B B B, (0 AR AR I B B A K
UIRTAN

BT 1 DR K- B K R B BB L
Hib 045 1 Of 4 2 W] G AIC T g FHBH 28 M 3 B
(39.80% .55.56% .46. 21 %) . [a] B¢t 1% F ) 74 490 JH
FER IR VT A 1 BT K IR 4 K 7 B K 2
BE T R A ik 52. 94% (9~11 A 4H) . K
TRAETEE LIHEH, Rk 36442 (3~5 A #
), B PR P AR e T PR M 3 A
FE AT L B T X 22 S IR Ah . 3~11 H i 2L i
Hib $TiA KP4 10 4R FIA B I AL e T A SR g
R,

ARGERFWY WK R THE 3~11 B2 L
o Hib iR P S AE R E 2 S . XTS5 &
LV R BTN R O R BT [\ B AR
4T Hib $ii& GMC KPR 8 3~11 i %2JLIE &b
P B oy B LR B AR T AR IR L H AR B B AR
W A AR A BRI, R TR Hib J8 4 BT 85085 95 1)
FUNHE A J2 B #2 Fh i B N . 25 T b IX R K
V-2 S WK AR A NHEAE IR BRI AR 3~5 /]
WL M T HAr sy 6~11 A% . nl W, %Rl Pk

Z b X TFJE Hib 22 1 I K R 56 W FE A i R A —
EMYE ., A XK BT PR 2011 — 2015 4F
Hib J2 i $2 80 0 15 50 40 B« 8 7K B3 ¥ 5 i o3 24 Oy L
T 2~ 3 £, Xl AS - i 00 32 Fb 602 A5 23 % oK 42
FiONBE M9 S BT Hib Sk = A 2 5. A fFif — 4

25 LTI L 7E 5 B B A B 9% 5 AR ORI 5E G 2 Rl
L AT RVE W 3~11 2L % aidt Hib ik K47
E—E X 22 5, H B X W) 22 52 B g5 [R] A, 45 3 2
FEAE— 8 M 28 AL R AR R 3AmT LK)

&% ik
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W FiE JE A v 1 R L6 5 92 1 1) 22 4 Tk
FIG P BRI 58

PRELFULAAM L EZR L ZHEE L, THRE KRR, TR EE AR
L3 5 R A TR 44 P B R 21000952, bR KA A AR FRA F]
3. HMTRFRARBMAG A2 F 054, A K5

WE B/ PP I EIBEE B W TGN S AR A T (DTaP) B9 2 e Mg JFide . A7k %48 120044 3~5 A
4SRRI B R S O N M A XU S L TG A P B R A R AE A RS A L e 1s 1L B BE L 4 A
3 BF YRR I g BRI B L AR AR 1A TE BRI X 2 K5 AT v LR R AR AT R R e g 5 A 28 d I YE
FEA AT S IR Mg . R REERBANE H%ERPD 2R iMER (FHA ABERFR DD HERALTER
(TDH BRI >99% , ST IRAM L, Z2F BTG F 8 (P (¥ >0.05) L A5 45 5% T X B 41, 4 Bl 4k LA F
By B (GMO U0 20 3 i T4 B4 (P (B 3 <C0. 01) s AR JUAT F B 386 K AEE(GMFD B PT S sb, HoAth 3 Fhg ok AKCF- 10 56
TR (P {E3<C0.05) , ML G MRIMA R BT B 2 9k 3,3 YR R IR &R <29 AUEHZ
S I S R R IR A (2. 17 % ~6. 17 %) 1 T X B 2H (0. 67 % ~3. 50 %) (P {H34<C0. 05), &5 %4 w) BF il A Wk B G
00T IR SR S R 2 T R A L e SR R N RN R, AT DL 32, AT B — 0 iR AT 2 B IR R A
5%

SRR LR T B I S s G T 5 Ak

hE 2% S :R186 XHukARiIRED : A X EHE1006—9070(2017)01—0009—04

Immunogenicity and safety analysis of an Adsorption

Tetanus-Diphtheria-acellular Pertussis (DTaP) vaccine
HU Jia-lei* , LI Gui-fan, HU Yue-mei, LIU Ai-min, WANG Jian-jun, WANG Shen-yu,
CHEN Yi-juan, WANG Wen-juan, TANG Rong, LIANG Qi
* Jiangsu Provincial Center for Disease Control and Prevention , Nanjing 210009 .China
Abstract: Objective To evaluate immunogenicity and safety of a DTaP vaccine manufactured by company A. Methods A
randomized, blinded, single-center and positive controlled clinical trial was conducted. A total of 1 200 healthy infants of age
from 3 to 5 months old without vaccination history of DTaP, disease history or contraindidions were randomly assigned at the
ratio of 1:1 to receive 3 doses of test or positive control DTaP vaccines at 1 month interval with informed consent. The
vaccine’s safety was evaluated by observation; the immunogenicity was evaluated by analysis of serums collected before and af-
ter 28 d of inoculation. Results After vaccination, seroconversion rates of anti-PT, anti-FHA, anti-DT and anti-TT antibod-
ies in test group were all over 99% and no significant difference or non-inferiority was observed compared with control group
(all P>0.05). Compared to control group, GMC of 4 antibodies were higher in test group (all P<Z0.01) ,while GMFI of an-
ti-FHA, anti-DT and anti-TT were higher in test group (all P<C0.05). For both control group and test group, systemic and
local adverse reactions were mainly grade 1 and grade 2, the incidence of grade 3 adverse reactions was less than 2%. Only
pain, swelling and tiredness in test group had higher reported rates (2.17%-6.17%) than those in control group (0. 67 %-
3.50%) ,with statistical difference(all P<C0.05). Conclusion Compared with commercial available vaccines on market, the
test DTaP vaccine produced by company A has good immunogenicity and safety. Future research on multivalent combination
vaccine should be carried out to develop vaccines with better performance.

Key words: DTaP; Immunogenicity; Safety

DOI:10. 13668/j. issn. 1006 —9070. 2017. 01. 03
e B AR 42 (1988 —) , 2o, ROk 22 N, B L BIF 93 7 1]« 338 1 I IR IEAY &
BEiIREE 248, £/LEIf . E-mail : jsedclq@126. com



« 10 - VLORTBTBE2: 2017 4F 1 A48 28 %45 1 #]  Jiangsu J Prev Med,January,2017,Vol. 28,No. 1

A OH MR A G P B I IGE 15 Y LA 6 T i DL
TR LR K U TR 1 R S8 A 3 U T ) R g A
B L, FRIE 2004 —2006 AF 445 19 H H EAH G
Pgga e il v . 2 80 Yo & B &y JL A 2E ik A L #1990
—2004 4,35 F 4 H i LA 24512 86 % (38 H & B
H 1% ;2005 —2009 4, &k 1 2 DL F24)LE H 1%
KRR 86/10 T FRAEFRIT 1/35°, He Pk B I 40
JiE H %R E (DTaP) /1A 20 W B B H W% L e 45
A S BIF 5 2 8 O I DR 22 4 PR R B 2 T Pk L 38 IR L
TE [E] A HE T 50 TR i — 25 0t 3K 5 5 1 I R AT PR L AR
P B R B 2 W PR R R ER L 3~5 A
W it Bl N HE T I e T AH OGBS AN PEARY .

1 ##R5FZE
L1 &y Il A2 a) B A ™ i i B S 40
Mo E H %R (DTaP). #it 5 4 20130304, B # A
0.5 mL/JHi . A RN E 2015 4E 3 A 25 H ;X BREE K
B/AHIE L E H BN L5k 20121228, 4 30
% 2014 4E 12 A 05 H,
1.2 B HEASEF EHEHBWTRFEX3~5H
W fi B B A L T R AR T H H R R
B 05 XU S L TG R T AR O H K
WA SCHR L7 ], XoF e 1 e % BH 2 3« o e 403 KUde
1A 100. 00 % Hi FAMERL A 98. 05 % Hi A H %5 ZEHifk
87. 99 % B ez R M BE R Bk 93. 18% . M ik 50 2 1y
PUAA BH 2 3 A0 T X6 RECRE 1 CRID 7003 PR 4 52 B it 44 FH
RS R 0 EAES B IAE R 0. 05, 1 Bl Ra=
0. 05, [T BAEIR p=0. 2. K S H 4R FE ok 80 %0, 4% 12111
Fo 9, oK I PASS 50E 43 T3 4 Fhbi iR bEAR & 2 L3R
B A B 9E.0.86.523.315 N, R KFEENAR
523 N, % & 2] 32 3 W vs X 00 41 % B4 A% a8 A
600 A3t 1200 A,
1.3 ik SRHIBENL.H A& 2] a7 17 B 3k
PR Ve AT A AR S B LSRN B 4% e e
L MR N AL 5 4 BB 1 e 1 B 5] Bt AL 432 o 3k 56 928 14 T X6
MERETE . ST B9 G EE = 05 A SAS B 7= A bl
B G Bt o 3 60 0 o KT BRBE B 4% 1 ¢ 1 B gk A7 Bl
LR . BT R 1 43X 06 FH 92 v 4 300 60 25 A o 45 1
MR IEAT N I B B N B Ah . T AT i 58 K3z
REAMBEREN o dl. %5 0.1.2 A RERT,
B 3 £FIRL 0.5 mL/¥K ., SREZIAH Ry K4
PRI 28 d k4 I . 43 I3 I 3% b B A 2
K WF 5T BE R A ELISA S48 0 i 7 bt & H & ik
(It PT.$Ht FHAL.EU/mL) . A Mt (HT DT.1U/mL)
AP KSR B TT, 10/ mL) HLik K-,

L4 fJk RN AnAe 2 Wi AR SRR
JEH 28 d Mg hdt PT. 4L FHA B DT bt TT Hiik
PR 5k B8 A5, DL B SR PR LA - 19 B (GMO)
UL 24 18 KAH R (GMEFD gk B 45 bn . A3 vk
bt PT 40 FHA Hikuk ik 3] 20 EU/mL, 41 DT,
o TT Bk BEsk 3 0.1 1U/mL, BHEE bR UE . Prik
B RT<<20 EU/mL 5% 0.1 TU/mL, % J5 =20 EU/
mL 88 0.1 IU/mL; % Hi=>20 EU/mL 8% 0.1 IU/mL,
g K =4 1%,

1.5 AWM R B ArE WA R
J& 0~28 d RS A B R RN . KA B g & A i
Pl o 3 R RORN RO 3R RS
Tt (4 AR SRR PN He 2 e LR A 4 I R dh 24
s VB A 3R TR B R 8 A I PR 3 AN R R 43 b
HEFE SR ) HEAT ) 5E .

1.6 it # K SAS 9.1 ¥ 17 G it 2 #r .
KR K K 8 Fisher K HE R 35, OB IA R R R
AN o8 = O R PR TN e o 7 7 N R S S 7 N7
FE D TUAR] ¥ 80 bR E 25 B2 95 % CL 6ok, B Ak vk B 42
Xof B e, A7 2 18] O 22 SR R ¢ K e 2 R T o7 A
5. AE 5 &P F A 1) Bt A PR e 5 25 A B X [a] 3 F
T BEAE A R 0. 05, 4R 41 5 X i 41 FH
e 3 A B X )R B > 596 B ] ) ok i 56 41 3E
BT R4,

2 BR

2.1 ARAWRL ARFEIEALZIAHE 1200 A, iK%
AIFNX B2 4% 600 A, B4l 2R & F AR Y R
3.57 AW B/l 1:0.9,1:0. 8, 4F I ¥ 1l A
Ll g e A R Tl = AN T S R 7. W < s A o)
TR IR B R 2+ 58 4 AR A 8 R SR L 1 3 B A
540 A 561 A, 58 B =90 %0 IR M R 4F .

2.2 S ERMAE

2.2.1 MR 3H AR B PT. 5t FHA $it
DT . Bt TT4 Fhiid B R 50 20 3 >99 %0, Xif HE 41 B
Bt FHA Buik B R 98. 04 %, HoAlh 3k 100% .
Fisher K5 i ME R b 46 56, W4 18] 4 Fh ik BH G R 22
BRG0P AH Y >0.05) . 64580k e 45
RR A AIEL T RA, W&k 1,

R 1 GUn P A A PR R LA

K (n=540) XY (n=561)
R FR%E B FR%E  BH% R
N %) NE %

I (95%CI, %)

it PT 539 99. 81 561 100.00 -0.19(=0.55~0.18)
¥t FHA 537 99. 44 550 98.04  1.40(0.10~2.7D)
$t DT 540  100.00 561 100.00  0.00
WTT 540  100.00 561 100.00  0.00
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e 11 o

2.2.2 YUK nn 4L v hdt PT. 40 FHA,
Bt DT Bt TT ok 5 5K, 7 241 (8] 24 4 7T bb (P {51y
=>0.05), ffF. Bk 4 Btk GMC 50 241 55 51 I+ &
% 97.21EU/mL.39. 66 EU/mL .1.81 IU/mL .5. 09
IU/mL, X} #8241 4 5] 7+ & & 90. 65 EU/mL, 34. 61
EU/mL.1. 33 IU/mL.3. 20 TU/mL., & #i & 7K i 56
HIm TRAE, ZRWA G2 E L (P EY<
0. 01) 44k GMFI Bt PT Huiksh, Al 3 FifA K
S B0 20 B s T IR (P {E<C0. 05) . WL 2,
2.3 ®AMEIK

2.3.1 ANRRNFE fJ5HA 675 Flgd 24 1 IKAE
AR, SR RN 54 OR[N R
R 4 2> W)k 57.33% . 48.67%, XF MR 4 4 W A
55.17%6.48.33% ., 2 R ¥ LG it 2 & X (P {H ¥ >
0. 05) 3 JRFBAN KR W 3 50 41 (21. 67 0) w5 F X fR 4
(17.00%) , 2R A G %8 X (P=0.04), P4 AR

R EELL T M 2 Gk F L3 B R RN KRR
BAR(H<<2%)., W3,

2.3.2 HUWARRN 4B AN RN DAR R LR
A RO BREH & A 320 o 32,17 96,28, 67 %05 ok ol
S0 (19.00% ,16.33%) W V5 (11. 67 % . 12. 83%0) | %
Mk (12.50% . 14.33%) %, Ja AN KRB LA RS 45
F U0 21 G B R A F 43 5 15, 8306,12..83 %,
HR AT (9.83%.7.67%) | (6.00% .3.00%) &
JE(2.17%0.0.67%0) %, PHAL L4, & B AN RN &
ERNEEZ IR E A (6.17%) m F o 4
(3.50%) (y* =4.64,P=0.03), Ji A KW & A %
A R IR A R I A v T X R4 (o = 6. 28, P
=0.01; b =4.83,P=0.03), Hifh 4 B Jsy i A R
BRI AH 25 S B TG it i L (" = 0. 10~3. 63, P {H
¥1>>0.05),

F 2 RIEWIE PIALILTG 45 ik GMC il GMFT [
W4 b KA Xf HE 20 i P (g
HRTH GMC(95 % CD
$i PT(EU/mL) 3. 85 (3.63~4.08) 3.76 (3.54~3.99) 0. 54 0.59
$t FHA(EU/mL) 2.20 (2.09~2.32) 2.23 (2.12~2.35) —0. 38 0.71
#i DT(IU/mL) 0.02 (0.00~0.15) 0. 02 (0.00~0. 24) —0. 39 0.70
¥t TTAAU/mL) 0.03 (0.00~0.60) 0.03 (0.00~0.37) 0.93 0.35
# 5 Pk GMC95%CD
#t PT(EU/mL) 97. 21(44. 00~149. 00) 90. 65(37. 00~258. 00) 6.76 <0.01
#it FHA(EU/mL) 39.66(11.00~180.00) 34.61(10. 00~64. 00) 9.91 <0.01
$t DTAU/mL) 1. 81 (0.52~8.96) 1.33 (0.31~8.68) 10. 74 <0. 01
Hi TT(IU/mL) 5.09 (0.93~21.84) 3.20 (0.61~16.36) 16. 000 <<0.01
5Bk GMFI(95%CD
¥t PT 33.06 (3.75~350.00) 32.60 (3.43~246.67) 0. 24 0.81
Hi FHA 22.64 (2.09~206.67) 19.71 (1.69~185. 00) 2.50 0.01
H DT 151. 98 (4.09~1648.00) 111.17 (5. 74~1970. 00) 3.70" <0.01
¥ TT 307. 24 (10.51~3019. 00) 197. 38 (5. 08~3558. 00) 5. 74 <0.01
eSS I AR 2 53
R3I REWARR N EERLE 2]
) i 5 2 (n=600) X BB 4L (n=600) Sl P
KHENE 1% 2 4% 3% RERD KREAEK 14 2 9% 34 RARD
Jr B 130 88(14.67)  39(6.50)  3(0.50) 21. 67 102 77(12.83)  25(4.17)  0(0.00) 17. 00 4,19 0.04
45 292 163(27.17) 121(20.17) 8(1.33) 48. 67 290 151(25.17) 135(22.50)  4(0.67) 48.33 0.01 0.91
JE¥IN 344 187(31.17) 146(24.33) 11(1.83) 57.33 331 176(29.33) 151(25.17)  4(0. 67) 55.17 0.57 0.45
3 iFie SO AR e S ST R, 3~6 Ak i H & 3

20 g 90 47 AR LAk 3% [ BF i 1) DTaP B,
T AL A T2 0 JR BRPE o R 0B i R 43 7T e X B
AT TRAE T30 B8 T W & LA DTaP hy JE L 0 B &
FEVHHIMERES . AWFFE v, Zead 3 A R 417K
#HPL DT P TT Huik B 5 35 100%, Bt PT AL
FHA i1 B 2R 545308 100% , B % 20 4E 45 %0 T 4%
HBZH . GMC il GMFT R 20 24 5 T 0 B4, R Bl T
A Nl B A R, 2008 — 2013 4F, 8 Fi o | JH

K DTaP B2 AP0 PT Fi4T FHA STk B
ARG ) P B AR T A T 9 ) a0 2 L i — 2 3R W]
55 16 A HAl DTaP 2 B AR L, A U 56 52 1 ] B 35 3
H I 4 e S

TR T 1 BN I o A R B G A o i
DHE UL PR L H O R R KR R R
] BSGF8y — IBR R P A S A A R R L 23 39l
N SRS R R A, CF 485 14 70
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{0954 2012—2014 AFFF G A e R P i 22 FH TR
PR Stz P JeR 359 B 53 B

B ALE, R

LB RERTG A P, H® 210009

WE:BH sk 20rk i 2% v pOs (AFP) , Jft H 2 58 1 40 56 BR824 KR 1) (Vaccine-associated Paralytic Poliomyelitis,
VAPP) Wil A1 22 36 40 SR 42 (AR I . ik SR B J7 35, XYL IR 48 2012—2014 4E &4 it 45 1 AFP 95 ) o K 0 K 8 1
R BE P PR 9 81 L ATV B AT . 8RR VIR 20122014 ARSI AG AFP W41 887 . T M RRIF A9 A7 96. 15 %0 , 28l AR A
SRAEER 96. 9620, MK REME 3R 3. 0200, A F S EE WG R, Fovh T A 26. 9226 (7 @i, T A K 19. 23% (5 @), I 74,5 34. 62%
OFD, T+HTAE 11.54% G HD, T8 Y 3.85%A FD, T+ 1T+ MALYE 3.85% 1 #iD. m AT M2 3 A4~ % il
M7 57.69%0 JRBIGETAE 4—5 A HE T AL 54.55% k& MM 5 87.50% (P=0.007). BT L. <5 o5
73.08% . FofsE S>3 YK 7 84. 6204, SR AT BE fix 5 — IR I ) <30 d MR A A & 75,0006, 230 d (AL 90.91% (P =
0.031), 5 TELRIF R K V- Ho 25 He T 58 00 () I, 07 4 282 0 455 85 5 42 9 AR g {91 U A9 2 e D0 R0 5 2 2 T o B ik B ]
T8 1R 50 A8 B8] 5 B i R BUHE it 45 1 978 B 1) 0F — 25 A% 4% B T A1 A2 B 6 K 5t % % 5 (Vaccine-derived Polioviruses, VDPV) 45 )
e

KR CHBEK TR s 2bE T M BRI AT 2

hE S %S R186 XHRARIRAD : A XEHES:1006—9070(2017)01—0012—03

Analysis of epidemiological characteristics of acute flaccid paralysis among polio

vaccine virus positive cases in Jiangsu province from 2012 to 2014
CHEN Yong,LENG Hong-ying, WU Yun
Jiangsu Provincial Center for Disease Control and Prevention , Nanjing 210009, China

Abstract: Objective To promote surveillance and proper handling of acute flaccid paralysis (AFP) ,especially polio vac-
cine-associated paralytic poliomyelitisCVAPP) in Jiangsu province. Methods The retrospective method was used to collect and
analyze the reported AFP cases with positive detection results for polio vaccine strains in Jiangsu province from 2012 to 2014.
Results A total of 887 AFP cases were reported in Jiangsu province from 2012 to 2014, among which lower limb paralysis ac-
counted for 96.15% , the feces collection rate was 96.96% . The positive rate of polio virus was 3.02% , all were vaccine
strains ,among which type I accounted for 26. 92% (7 cases), type II accounted for 19. 23% (5 cases), type Il accounted for
34.62% (9 cases), 1 + 1I type accounted for 11. 54 % (3 cases), I + III type accounted for 3. 85% (1 cases), 1 + II + III
type accounted for 3. 85% (1 cases). Cases from Nanjing, Suzhou, Taizhou accounted for 57. 69%. Cases occurred mainly in
April and May, type I accounted for 54. 55% in summer while type III for 87.50% in autumn and winter (P=0.007). More
male cases were identified than female cases; child under 5 years old accounted for 73. 08% ,cases with more than 3 inoculation
history accounted for 84. 62%. Among cases who took last inoculation less than 30 d before stool sample collection, the mixed
type accounted for 75. 00% ; while single type accounted for 90. 91 % among cases who took last inoculation more than 30 d be-
fore stool sample collection (P=0.031). Conclusion High quality AFP epidemiological and virological surveillance should be
continued at the same time high levels of immunization coverage rate is maintained, in order to identify possible input cases to-
gether with VDPV cases and take prompt measures to prevent further spread and occurance of Circulating Vaccine-derived Po-
lioviruses (VDPVs).

Key words: Polio vaccine virus; Acute flaccid paralysis; Epidemiology; Vaccine -related
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2000 4F 3 W S BL T JCH K B T AT H s L (H A
SEATS ] N 2 ot 2% 1 R 98 ( Acute Flaccid Paralysis ,
AFP) 5 (9] v 43 28 51 18 v Mo 80 ELI A i 1
FH G JR 95 78 A K 95 1] ( Vaccine-associated Paralytic
Poliomyelitis, VAPP) i) & A= . A XX VTI A 2012—
2014 4 AFP 55 51 v JCE B s 8 BH 4 19 ) 328 47 4
BT s DL B AT 8 2% AR AE S s AFP Wi, Jt 3
J& VAPP Wil . %38 4 B VAPP A0 4 .

1 xd&57H%

1.1 #FHkk AFP % HI R IE T 2012—2014 4E7T
A E T AFP IEIIE B EEM AL MM RER
B 1 28 5 A DCRE v AR B 15 9 R R F 48 A0 [ 5HF JK
S5 6 G i 45 5 0 191112 W 45 ROk IR T4 AFP ik 19
BRIZWA ) LKW,

1.2 Zrek SRWIEME J7 2 3 0 ) B8t i A7 W 3R 0
S HSPSS 17. 0 #4748 3t 40 Fr. LA P<<0. 05 h 2 5
N -0

2 BR

2.1 SRS 2012—2014 4EILIR 45 AFP %54 887
], 860 I RAE T 2MHARA RAEH 96. 9620, L0
Gy B 26 53 E HE KBE T AR R R 3,020, &
FAF K LI % K E, AT B bR, b T R
26.92% (7 M), 11 & 5 19.23% (5 @), [ A &
34.62%C9 B, T+ 1A 5 11.54% (3§, T + I A
di3.85% 1D, T+ 11T+ 1# 5 3.85% (1 #i). FH
PR 42 15 ok [ b 2% s B 19 1 38. 46 %6 (10 ) .

2.2 sk A 26 Bl A, T RO E 96.15%
(25 1) o b BORR I 5 30. 77 % (8 fi]) , K # i 38. 46 %
(10 B , B V5 4 3. 85% (1 i), #H T 5% L (5 3. 85% (1
W) LA B 11,54 % (3 ), J AR R v B S o
15. 38%0 (4 1)) s K/IME AR (5 3.85% (1 f]) , ¥ JE i
W PRI ME L 3 d AT T s Y 15, 38 %6 (4 D),

2.3 RATHIE

2.3.1 MBI AE . B 17 B ok 9 L M B
1.88: 1, F4E LU A R4 45 (7 f, (5 41.18%0), 1
BMONA MIXEHET TR T +-MAHAMT+1T+
A 43 3 A 40105 B 2ok Bh I AL R p 35
44.44%0) TRV RV A 3.4 Bl 2R A G4 R
Y (Fisher M1 %=, P=0. 046) ,

2.3.2 MRS RK 14 /N2 A< B
B 17 B (i 65.38%) , A T RUAN I 784k P 34 (435045 5
.6 fl, 30 5 64.71%) ., 1 B9 \MIX 4% 3 il ; =5 B 4
TH T8 MIX 45 2 6], T8 3 fil; 22 R B G i &
X (Fisher B % 4, P=1.000),

2.3.3  HBDXARAE R BI A A AE 9 LR T Y 22 B
(T XD DEd 5 S M B N T i 4 22 (4% 5 ),
YR R WM ERIR (5 3 ) p 5 VLT X0 3R K
W RN X L HE X 45 2 ), HoAy B (i XD 4%
L], J5pE Crg a2 L 2R JE 85 N VBT 4% L 3 A 8K
popc R N LG R INE B NS L DI S . (B B S i
42.86 %) , AL (BRI & = ¥ 18 1 E L ER WO BUTT
R G 57.14%0) . 2 R TG 1T & X (Fisher i Y]
W%, P=0.577), W#E1,

2.3.4 BRI AT R GILE 4—5 £, (5 50.00%;
Hom 10—11 .05 26.92%51.2.8.9 A Jo s Bl iR
H. BEQAA AEMBBNYE.HZFGT7 AU
T A3 CE 54.55%0) , Fk = (11—1 HO LA ALk &=
(15 100.00%) & ZLUM B A F (L 75.00%0) 274
it 2% B L (Fisher #1335, P=0.007), W% 1,
2.4 Sk BHMERBIA 1 W s L d 15,38
(4 51> o3 W A 9 38, 46 % (10 i) .4 YK s b
M 34.62% (9 B>, 5 W LM A 11.54%
B, REHEREE—XRYHERES d, &K
3610 d; H A A FE<<30 d 4 ] (5 15.00%),<C365 d
7B 26.92%)  SRAE I H5 JE — YR R T AN [R) s 1] R)
B (495 7 B ) 4x A . <30 d 4 L MIX S E Gh
75.00%),=>30 d 4L LA AL Ry = (5 90, 91%6) 5 40 AR
ZSA Gt B X (Fisher # I X E 6%, P=
0.031), W% 2,

2.5 HELur 26 GIHMER G L8 AFP 6L K
12 W 22 W4 0 B R HE B s 1), HE b R s PR 2 R 4
il (i 15.38%0) A AR EL R 25 A i 3 49 (4 11.54%6)
HoAth 19 . BEEE 60 d J5 B V5 Ak B OBE O 1 )
(5 3.85%),

R 1 RHERA M X F A

Hi X 17 II %4 Il 7% MIX
BN 2 3 4 3
Pl 3 1 1 2
pigsld 2 1 4 0
& 1 2 2 2
)71 6 3 0 2
% 0 0 4 0
S 0 0 3 1

R 2 ORMERESRIE — U A 5] e ] 1 B o 5 B 0 43 AR

SR A B 7 — X

- " R 5 MIX
I B 6 0 €D I I I
<30 0 0 1 3
=30 7 5 8 2

3 Twtig
VLA #5119 AFP 5 491 ok A B¢ 938 1 o BE 2 LA
MK Y 34.62%0) . 5k FLEE R IE — 2 5 BH G A
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WS ATP A5 100 A 46 1 2 s
W I T 47 PR 5

ﬁ,‘/{% ’ m%a?’]‘ﬁv%}g&)‘gﬁa M“\ﬁ% a%ﬂ%*i}viﬁyai}:\%
LB R SRTAR 2 H P s, d R 210009

WE:BH 0 ATP AWSE (ATP B N T REMA YR MW AT, ik RA ATP LANE T 80E
Xof B A [ v B AT AL B TC AL 1 46 B €0 380 7 3R TR RN K M A T AR TG TR TR RN T R T SR A VR AT AT AR I, DAY T AR
KA FRUE S3HT ATP 2k Bl AW OGS (RLU D S5 TR W B A G, S8R LIZRIB K C il 1) 4 2 €5 7 44 3K 181 R0 K i #F 247 B
W VR BEAE 10" ~107 cfu/mL PFP J7 35 B AR(E A X B 22 IE A DG G 3R . L) PBS i ] Y 4 8 €005 285 BR TR R R 0 AT P72k R » T VA B
53 BIAE 10° ~107 cfu/mL 10" ~10° cfu/mlL, Wi Ff 75 2 B A5 0H (9 4 85008 22 IEAH DG C R . 818K il PBS DL ATP 4, RLU {6 3>
505 L ATP A6 JC B A ALY VA e N R AR 28 R BE B9 FL 0 RLU (B X945 A [ R BE /9 40 B RR 7 B4 00 & R R A L iy
AR VR 25 SR 24 TE AR DG 5 LA i 7 1 ) T 3 T G2 W IR SRR W, I AR (B R AR DG Mk . B548 TRROMR BE ALY VA L Y]
S ATP ki RLU fH , ATP 7578 B 1 6 S WIORE A rb 200 T8 v 2, I 7 2R TR 1ol A= 4 05 e W 00 640 o i ek 145 i — 2B 430

K R MTT Y UAEY) s ATP A WU 63k s 16 W T KM AT TR 5 4 8 €6 7 28 BR AT 5 AF X >t B 067 {F

P ES £ S RILT7 CHERFRIAED : A XEHS:1006—9070(2017)01—0015—04

Feasibility analysis of applying ATP bioluminescence assay

to surface contamination surveillance
ZHANG Wei, TIAN Ye,SUN Wei, TANG Chen-chen,CHEN Yue-ying, WU Xiao-song, WANG Wei ,TAN Zhi
Jiangsu Provincial Center for Disease Control and Prevention , Nanjing 210009, China

Abstract: Objective to evaluate the feasibility of applying ATP bioluminescence assay (ATP assay)to surface contamina-
tion surveillance. Methods Escherichia coli and Staphylococcus aureus suspended in different buffers with or without organic
or inorganic components, sterile buffers and samples collected from human hand surface were analyzed by ATP assay and viable
count method. The results from viable count method were considered as golden standard, which were used to analyze the corre-
lation with RLU values from ATP assay. Results For Escherichia coli and Staphylococcus aureus suspended in distilled water
and phosphate buffer, the log RLLU values were positively correlated with log viable count method results in the bacteria concen-
tration range of 10'-10" cfu/mL. For Staphylococcus aureus and Escherichia coli suspended in PBS, the log RLU values were
positively correlated with log results of viable count method in the bacteria concentration range of 10*-10" cfu/mlL, 10*-10*cfu/
mL , respectively. Distilled water and PBS all have RLLU values>>50. Sterile organic buffers were analyzed by ATP assay, dif-
ferent concentration and components interfered with RLU values, which showed no correlation with results from viable count
method. Samples collected from human hands were analyzed, no correlation was found between results from above 2 methods.
Conclusion Bacteria suspension concentration,organic and inorganic components can interfere RLU values of ATP biolumines-
cence method. ATP assay was not capable to measure the bacteria concentration in samples precisely, which make its applica-
tion to surface contamination surveillance debatable.

Key words: Surface contamination; Microorganism; ATP bioluminescence assay; Viable count method ; Escherichia coli;

Staphylococcus aureus ; RLU value
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G AU RS o NN o T AR (E N & T 713
FETCHLY) A WL 5 22 R R ATP 2% A % s
(RLUE B 2, KA W] 3 RLU {5 3 5 i 52
JE) AR SRR T > . MR ATP 347 B3
A= W R DTS e W 1 R AT M AR BIE AT LAY TR RO R
ShRifE AT T ATP i RLU A5 5 ik B /9 A1 56
P LR T T AR s Y W T AT AT T
it

1 #E57H®

1.1 ## ATP A5G E A BT-112D, %
Bl A I B2 86 A8 A5 % PHIL-192 357 & 44 h At 52 81
G ENa R 0P s i Sl /NN Sl R TR TR
H (ATCC6538) . K AT B (8099) 4 ofE 1 A% th 2 F =
SRl 2 B T A e PR AR

1.2 F#*

L1201 3B THE B4 60 55 25 3K 1A (ATCC6538)
KRB FF B (8099) 24 h 3 fif 44 1] 35 729, 43 1 LA PBS
FZE TR BE T ) B 40 T B U B R 4 AP L, 37 C 5
F% 48 h Je i T WMk FE T4k

1.2.2 ATP AWtk 40 i 2 4 i =, #%
ATP AWy 75¢ St D s s I ASC At FH ot B 47 e U0 285 28 LA
RLU fH#R.

1.2.3 Kl ik & ik B O THLER o0 AN ) A &
ALY B TR R« I A B0 4 BR TR OR i A TR Y T
B 4% 10 A5 LIRS BE A 10~10° cfu/mL (1 B B I 5
QT A ML W - BN A I3 A 300 48 1l i M A& H
VW AR Z8 K 4% 1:2.1:4,1:8,1:16,1:32,1:64
HEAT R GVFR R O & A6 A HLY) 0 T B 1 & B
A 26 BR RO 5 /N T SR BR S R AT TR T A
W5 304 s A & B AR BUR &5 DL kL
ATP LK RLU {A . [F] B 3E 47 06 B 31550, 44 vk
Kl 2 3 K

1.2.4 KIFRMMEATTYE: L5 mL BERREE S Ml
R SR RE W 4 T R A 25 ¥R I 7E TAE N L T8 ih i Jle 2
TRPRRAE AR CRAEW R 35 DR, 2R FE 30 AR5 W]
I R TR A 2 4 0TI T SR A YR AR 3 R A Sy [
XFRE, SR ATP Aaill RLU AE  JF 30476 W4
1.3 it adr KRH SPSS 19. 0 #1781, VU
P<<0.05 BERAHGIT¥E L.

2 BR

2.1 RE) AR B S H AL &R 45 R
2,101 ZEURKHC ] - < B €0 7 2 3K TR B M, TRVR T
10" ~10" cfu/mL . 1 B 02 46 0 i) 7 e B2 X0 30 (E
RLU X % [B] 52 £ # 1 AH ¢ (- =0. 985, P<C0. 05) ,

FH 5. Y = 1.497X +1.753 (+* =0.954, P <<
0.05), WE 1. K 1. RIGAFH W, W ER 10" ~
107 cfu/mL, B & BEXT AU S RLU X 80{H 18] 2 28 1 1
FH(r=0.968, P<C0.05), [MIH 7 .Y =1.18X +
2.278(r*=0.904,P<<0.05), W% 1. K 2,

8 *
! .
6
& N4
B *
=4
e .
M@g
#2 0‘
1
0 1 1 1 1 1 1 1 3
0 05 1 15 2 25 3 35 4

RLU %%t
Bl 1 ZEK L A 4 0 R A MBIk E S RLU Ak

8.
*
7.
.
6.
.
S| LS
4t
®, ¢
LT *
ol
*
1
0 . . . . )
0 1 2 3 4 5
RLU XA

B2 K R K T BV 2 5 RLU A

R 1 PIFNIT AR DA R AL £
EAE A ALY 04 T R 45 2R
FEM K T ) B PBS it il 14 2

Wbk Wit Bek  ATP ¥ HEit8ok ATP
(clu/mL)  (RLU ) (cfu/mL)  (RLU {f)

27200000 2628 84000000 115 290

2 720 000 645 8400 000 24 553
272000 120 840 000 3751
%fﬁ?ﬁi)m 27 200 66 84 000 255
2720 129 8 400 69

272 114 840 16

27 146 84 59

33000 000 38156 102 000 000 257 365

3300000 2314 10200000 31315

N 330 000 328 1020 000 2 991
jigﬁogz)m 33 000 166 102 000 286
3300 220 10 200 89

330 158 1020 33

30 97 102 175

T ZE K F W B R 0 efu/mL,RLU {84 100; PBS & ¥ M0 cfu/mL,
RLU &} 51,

2.1.2 PBS Pl : 4 8 605 % BR 2 WOk BEAE 10° ~
107 cfu/mL, Bk BEXTE(E 5 RLU XF850fH ] 2 2k Pk I
MK (r=0.995,P<C0.05), M IH . Y=1. 174X+
1.869(+*=0.986,P<C0.05), lL5% 1./ 3. KWmiF@
B EE R 10" ~10° cfu/mL, B ¥ FE X 4fH 5 RLU
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Xof B0 1] 424 28 1 1E A 26 (P =0. 995, P<C0. 05) , [l 9 5
B.Y=1.103X+2.075(*=0. 986, P<C0. 05), lL 3%
LA 4, 85RER AT AN ZEBKYS PBS =5 1
St B4 A — 52 i RLU B0l s, W 1,

9r
8 *
7 *

;\u_:6 *

™=

o 4 *

i]g3_ *
2t *
1.
0 I I I I I )
0 1 2 3 4 5 6

RLU X #fE

Bl 3 4% (07 2 BR A W W XU S RLU XHBUE AYE &

9
8t TS
7 *
i 6 *
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®at .
2t TS
1t
0 N
0 1 2 3 4 5 6
RLU %4
4 KIAFFEE X EUE S RLU XHEUE Y E R
2.2 REANYERAMNER AR UER /N
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BRE N 0 cfu/mL; ATP 340, 2 /8 AW RLU
. L% 2.

R2 AFEMEAIIIWEER ATP LA 4R

THEE A I A i ok BE VS [l 14 ~ 14 800 cfu/mlL, Xf
N FE TG Y R B OB R T 70 ~74 000 cfu; ATP 4%
DERAEM RLU Bl 903~42 7715 RFEWR 51 %=
Xof BE B e BE RS H R 0 cfu/mL,RLU {2k 124, #HE4
I AR B T RO BUE S ATP 2 RLU fE[H]
TeAH KAtk (r=0. 995, P>>0. 05) ,

B3 PIR ORI N [RA AL ROR EE

AN LT i SGISE {2
WHECY) R EBAL(RLUD  WREEC)  HDESEHAL(RLUD
100. 00 42 3 45
50. 00 31 1.5 152
25.00 34 0.75 203
12.50 115 0.38 128
6.25 177 0.18 220
3.12 222 0.09 218
1.56 314 0.05 59

2.3 ARRAYEZREMN LR PUZEE K H
MR SRS 3w FMEHEHIRS G, ATP
PRI RLU {8 5 36 5 1 800k A6 D 45 5 8] I8 AH 56 Pk
(r=0.964,P>>0.05) ; LA Z& 18 /K Fic 1 1) 4 ¥5 €20 4 45 BR
PR 5 /N TR A5 PR AN 5 36 4G 0 245 S |) JC 41
Kok (r=0.862,P>0.05), W3 3,

2.4 FhR@mFEAAENLER FRA 30 ARG H

R, T T T ROk T ATP 35 A8 % 541
120 50 TR B ,
(cfu/mL) (RLU)
16 500 000 172
1 650 000 80
165 000 9
K ¥ 16 500 19
1 650 316
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16 746
13 600 000 679
1 360 000 161
136 000 220
B 00 7 2 BR A 13 600 169
1360 78
136 30
14 91
3 iTtit

ARHFFELL ATP ¥ 556 B Sk sk 2 M &
TR FE R IEAT IR) 5 4, 25 5 B 7R R TR e LR Bl 43
LS 5 A5 WL B4 4 00 8 280 R R R T B R T R
JETE— 52 0 Bl (>10° efu/mL) . RLU {1 B %5 B ik i T
e I T U T RBCA R 25 R S ATP 35 RLU {E[H] 2
IEMIER R IR ATE B il — 5, 2Bk
PBS ¥ L ATP 4 1. RLU {350, A g 5 it F
ATP KA IR & 43 AR PR ANl A 56, L ATP
TR TG TR A WL T TR AN ) Rl 2SR BE B A HL A
RLU {i 35945 R [ F2 B2 1 e, FL 76 F O 32 A6 0 5 AN [
A R 1) TR Ak V4 B 38 JEAH M L 4 R A ML) & ATP
TR I o A P ) EE R e [ 2R SR AT R R A AL T
S AR T2 0 ATP (0 B ] B 22 Fh i 43 1Y)
LA ATP A9 Y6 i 7= A . BLARVE AL
Tk — 5T .

N PEAE ATP 3 8 FH T 305 26 i W I R 51 . 4 T
YEN BB F AT B0 R A, WG R 7 6 W) 20 4G, 2
R LATP ¥ RLU {8 5 1% B T 50k 45 5 0 A ¢
PERLU {5 7N BE 1 B 52 e T 2 180 52 B 75 e 00 1 e
x0T TR B AR R — 2 T RE S R AE X 4
A FASC 2 83 R0 R ) A 6 o AT 58 vp R B X 42 1
F- 2 R AE A A PEAT AR VBT, F LAY ALY
BB %2 EARRIREA W B 22K T ATP &
RLU {8 %5 5 % W W B L TCHLY) A WL+ 4. R i
S RLU B A Bl B2 R A b 5 B 1 ViR

(F4% 21 1)
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WEBM X1 HRE LT HIX 4 B AR 523 A6 9% 8 (CoxA6) VP X Ik 17 7 e, I X H i i 2 (10 4549 . Th BE & B
20 B AT AT 23 M AT L S Cox A6 i i i 4 FZ W7 7 Tk B BT ST 4 Ik BB Sk il . 753% SR A RT-PCR 3 %f CoxA6 73 B bk
VP1 X #E 47§ 3% 1 58 e . 51 43 #t, B2 SigalP. TMPRED, TMHMM, Big-PI Predictor, Cell-Ploc. PSORT ., NetNES,
Netphos,SOPMA . NetNGlyc. MotifScan, InterProscan, SMART , PROSITE ., GOR4 ., Bepipred Linear Epitope Prediction % 4=
WG BTN VP L i R e RIS e B R L. &R % CoxA6 53 B #k VP1 [ 4 4 305 aa 9%
K, 2378 33,5 kDa. ZHE FUIEAR 5 MBS DX, 2 2R K MR HE 1 s g E A E R LA A it Oy L RO o RE K B
B, ZEALE 7T AARER B MMPREN AT 151 ~173 aa KRN MR ME R0 2. 774, & WIhEpe T 1 8%
CoxA6 () VP1 FE It H itk 47 77 51 43 Mt L 28 (3 R 45 49 A0 B 41 i 28 4 00 . o4 i 46 Cox A6 &1l M & 12 Wi 5 ik 4L T 4
T A YAl

SRR ATEE AT AC BT VPL B A MU R R AL DI RE X s A5 A 5 55 0k 5 B B8 X T 0 00 46 il 5 o BB 5 8- 1 2

hESZES:R512.5 MERARIRED A XEHS:1006—9070(2017)01—0018—04

Analysis and B-cell epitpope prediction of VP1 gene of a strain of

coxsackievirus A6 isolated in Jiujiang city
XU Huan-xin* ,KE Xiu-mei ,CAI Man, WANG Meng, YANG Sheng-sheng, CHEN Chun-hui' YU Wen-min
* The Third People’s Hospital of Jiujiang of Jiangxi province,Jiujiang 332000 ,China

Abstract: Objective To clone VP1 coding region of a Coxsackievirus A6(CoxA6) enteric virus strain isolated in Jiujiang
city; to analyze the structure of coded protein and predict B cell surface antigenic epitopes; to provide scientific basis for devel-
opment of CoxA6 vaccines and diagnostic methods. Methods The VP1 coding region of 1 CoxA6 enteric virus was cloned by
RT-PCR and subjected to sequencing analysis. The characteristics and potential B cell surface antigenic epitopes were analyzed
and predicted by software such as SigalP, TMPRED, TMHMM, Big-PI Predictor, Cell-Ploc, PSORT, NetNES, Netphos, SOP-
MA ,NetNGlyc, MotifScan, InterProscan, SMART, PROSITE, GOR4, Bepipred Linear Epitope Prediction. Results VP1 region
of the CoxA6 isolated strain codes a 305 aa polypeptide with molecular weight of 33.5 kDa. The polypeptide is hydrophilic without
signal peptide or transmembrane domain, random coil was major secondary structure, followed by -sheet and «helix. A total of 7 pos-
sible B cell surface antigenic epitopes were identified, 1 epitope located in 151-173 aa has the highest score of 2. 774. Conclusion The
VP1 coding region of 1 CoxA6 enteric virus was successfully cloned and analyzed for sequence ,secondary structure and B cell surface
antigenic epitopes,which provide a solid molecular biological basis for the development of CoxA6 vaccines and diagnostic methods.

Key words: Coxsackievirus A6; VP1;B cell surface antigenic epitope; Functional domain; Secondary structure; Signal Pep-

tide; Transmembrane domain; Random coil; «-helix;p-sheet
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JUTLH X 2 Cox A6 51k /9 T 2 1 it 47 » g 151 A
WAL RT-PCR 2 Hr M40 85 97 73 5 3R A1 bR
CoxA6 fi bk, N T % E K VP X731 EY)
SRR AT R 22 Bl A2 W45 B 0 T B X VP
1 DX & 1SR L 5 A LA K BRI BT e R AL g AT
Sy AT SN L 5 7E S CoxA6 iz 18 i 25 1Y 1 B 44 il A
RIT R A 7 A W o R A o 1) R S

1 #E#zE

1.1 XA AMNE  QlIAamp Viral RNA mini kit
(QIAGEN) , primeScript One Step RT-PCR Kit Ver.
2 (F4%) . DNAmarker (KH); PCR AL (AR VB

L HL(Eppendorf) ,
1.2 7%
1.2.1 FifE VP1 4t X . RPE GenBank A A2

FE 5], % CoxA6 i # VP 4 b X 194 1 51 9,
VP1F.5’-CTAGGVACVCAYRTGRTVTGGGA-3’,
VPIR: 5’-TCCCAHACAARRTTTKSCCAGTC-37,
Py s K 915 bp, 5l B RE A A
H . —# RT-PCR W W AR &R (20 pL): I FiF
514 (10 pmol/pL) % 0.5 puL,RNA 5 yL,5 X RT-
PCR Buffer 4 4L.dNTP Mix (10 mM) 0.8 pL,En-
zyme Mix 0. 8 pL, /K (RNase-free) #M & % 20 pLl,
PIEM.42C 45 min; 95C 3 min; 95C 20 s,45C
255,72°C 30 5,50 MEH;72°C 10 min, [6] A& K K
BAPEZ IR Cox A6 FHIERIRFEA N BIES . PCR ™
PILh 1.5 06 ) S5t i W6 JE R 4 FRL K 43T

1.2.2 VPl Xt B & B 240 M2 67 50 . h
¥ VPL B2 Iy 51 f5 2 N 7 41 2 58 Genbank (No.
KX575640 /0120 . MR STk 2 ], B A SigalP,
TMPRED, TMHMM, Big-PI Predictor, Cell-Ploc,
PSORT .,NetNES, Netphos, SOPMA | NetNGlyc., Mo-
tifScan, InterProscan, SMART, PROSITE, GOR4,
Bepipred Linear Epitope Prediction 284 ¥1{g B 2% J7
T VP e A 4 % A 1 AR AT B AR iR A

2 #R

2.1 CoxAb6 o B # VPl R#§ % LI RT-PCR ¥ 1
B BR RNAL Y2 1.5 % Bt IR B 8 i fL 9K U - 76 915
bp Ab B 0 RS KN S B — 80 WA 1
2.2 VPl % & 4 CoxA6 i) VP1 4ifid £
JEf 305 aa YLK, 4 F 8~ 33.5 kDa, i 20 & 3t
W2 B, WL 2, Thr(31 4>, 5 10. 16 %6) iy & it fi 5
Cys(2 /4>, 5 0.66%) [ & & e /b AL 45 26 4 58 Gl 1
aa(Lys-+Arg),25 Pimg k& 3R (Asp+Gluw) , 4 4>
e BR . SignalP i+% D {H F 0.139, /M T cutoff

(0. 450) {8, U AR 11 TCAR 5 ks e 91 v 2 /K P 2 ik
TR 45 &) o3 A« HLACEE: 2 7 i /K 1R 2 2 TR 1 B i, T W
B K DI, DL IR 3. TN AR B SR K L 2 T
P8 . 3 B K 1 (Average of hydrophobicity) A
-0.410 820, LA TMPRED #ff it 41 VP1 #5 5 12 jig
T 43 A7, T (<500, $ 78 VP1 85 H AN A7 78 15 i
ZERIR (B AA) s TMHMM 3 #4275 VPL 8 [ A
F77E 5 B 235 A0 3k (] AB) L 4 4% KB ¥ 1 T 41 . LA
Big-PI Predictor T H #4770 87 . #8758 1% 8 F1 R & T
TEW) GPI A7 5, R Cell-Ploc T.E.43#r %X ¥ VP1 %
i 2 L ELAT il PR 20 R 4 1 PseAA 454, 7] fig
AR MR L 5 1 PSORT 434 5 7w a2 467 + 41 i b
200 5 0 A0 Y JEE 1 L A 2 2 5 NetNES 73 #fr oK & B
H B E DA T ALk

i 91 5bp

1 : M:DNA marker, 1 5 B ¥R B2 0 HLAR
2:CoxA6 PHEAZ R AR ;3 - K N HEAR
1 RT-PCR ¥ 8 CoxA6 43 B kk ™ 1y i vk &l

AR F B E 9 He (%)

12.00%
10.00%
8.00%
6.00%
4.00%

2.00%

0.00%
Ala Cys Asp Glu Phe Gly His Ile Lys Leu Met AsnPro Gln Arg Ser Thr Val Trp Tyr

B 2 CoxA6 iy VP 4 i 2E 1 & 3R 41 o A

2.5
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o
o —

P4y
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W in D in — in O U
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N
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A 500 — 2.4 VPl %% G 4 #
0 ~ 2.4.1 —ZH/EH . InterProscan 73 ¥1 7 VP1 & 3R
5001 il JEAN A 1 AR BRI, 4 T2 9~290 aa, J& T
Loooll 4 Viral coat protein subunit (IPR029053),%5 GSDSA & —
I SEMRIRE. MeSh VPL AT — -6 T4 Jy SSF8s633
N | (B T A4 A IR, SMART 4347 %31 VP1 76
-2000 ~262 aa A5 Rhv ML A9 454938 ;11 PROSITE 43 #7
230 K B e S S R T AR . TLIRT 6.
-3 000
4500 l l i ‘ ‘ ‘ *» Domain
0 50 100 150 200 250 300 350
,fjﬁ B 1PRO29053 viral coat protein subunit T
4B 1.2 @ 1PRO33703 Picornavirus/Calicivirus coat protein S
1 B 1PROD1676 Picornavirus capsid ) o
0.8 @ IPROZ2539 Protein of unknown function DUF3724, picornavirus _ e
é 0.6 > > 55FB8633 (Positive ...)
0.4 6 INTERProScan #iill VP1 4ifith & H — %
0 445 o B 5 21 R R
2.4.2 T #AEK Ay N SOPMA 1 GOR4 i
50 100 150 200 250 300 N — ‘ — \
transmembrane inside outside ﬂi {Dw CoxA6VP1 E"J —‘ﬂ&élj:l: *@ ’ éjn:% i"{l LN Tz f‘? Hj( LA ﬂﬁ
(A= AR L U B2 R o B8 E . SOPMA il

4A P TMPRED #{: 0 VP 5 IR GE
4B; Jl TMHMM T Bl VP1 5 5 45+ 55,
Bl 4 CoxA6 VP1 Zh%HE [ B 5 0% e 151 4%

2.3 VPl % #% @ Brig Ao 4 R AL | B B AL 545 46 4%
SFm LI Netphos T E43#7 .45 1 Wox VP1 wl e 77
TE 43 DBERR A7 A, A 4G 21 4> Ser £ 45,15 > Thr
P 7 A Tyr fisi. WA 5. NetNGlye 43 #r & BLAE
53,135 i aa A GEFF 76 W 76 B9 M BL 46 07 55, i T VPL
T TEAF 5 K 7E 1R 9 AT REAS S b B fE . MotifScan
TR AG I 2 T 68 i B T 8 M 43 85

1 1 1 1 1 L
14 e
=
&
%
3 il
%% I
00 50 100 150 200 250 300

g
B 5 CoxA6 VP 4%t 11 i 2 1k (v A5 70

GEREOR T 42, 95%, o 2R Y 25.25% . 8-
FZ 5 25.57% .35 4 5 6. 23% . PIAh 7 44 WoR
TERW e VPT EZ WS IR, - 2 o IR iE
SR AEREAS VPL i,

2.5 Bappk iz F|F Bepipred Linear Epitope
Prediction #E47 #M  45 R & W], VP1 & 17 ¥ 5t s
0[] P 48 Bk 0. 412, A 7 AN ] BRI TR & A
W AT 151~ 173 aa XIN AR 08 B i (2. 774,
BI{E 0. 350) , HoAxy R AL 4318 i iy BMIR 43 B fo2 T 177 ~
188 aa,40~58 aa,91~99 aa,137~142 aa,203~222
aa,234~240 aa, WK 7,

3
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e« 21 o

3 itig

EV71 1 CoxA16 &5 T /& H K i 3 2 0y 95 Ji
W 4—7 31012 F Ry & s i W o 2% P 1 I A &
AN EHAEENE, 2011 4F 9—12 H , H il s i %
BRI CoxA6 R AL A i 7+, Yang FI* (Lu'™
RN, Cox A6 HIH b iy 18 95 B J8% e 76 K 1=K I 1
s ERCh SR TR CUR AT B IR 2 — .

Jo 38 95 8 A 5T R 60 A4S A ] 5 e 41 K, 45 4> e kL
f1 VP1,VP2,VP3 I VP4 % 4 % £ k4l i,
VP1 & 769 B 2 10 % 0 A e 73 4 245 4 02 32 1K 4 1
BEE RN . VPL AN i 75 W B 40 A Ay 3= 2 09 o
S P g e A T RUCME 0 3 B X L AT LU S A
PR =, RS VPL HTIR 33 07 Ik BE . A F 5%
e AW AR B2 5 AR VPL G 5 2 11 0 Pk
M — G, ZBHUAGFEAT 5307, I % LB T f e % A0
HEATFFM . 45 3 B R, CoxA6 ) VP1 & 1 dtE 7 4
AT RE A BT R AL H A PP A3 v i I B or (5 151 ~
173 aa) {32 7K DX Ko HE i Bl DX 3 o oA o ] 3 o AR S0 5
B IR B AT B E

9o B 1 SR L A2 A2 A MR S R R B A
JOT Rl TR AL R A 5l B R AR T B . — il R
i [ % 45 28 67 A5 aa EAT W TR AL K5 15 5 DA 240 L 411
e AR MLAZ DY 36 T e 2 38 BT Ui — R 0 R Y B
PR LLIE I 4N A TR . AR R B VP 4% 8 A
FEAE R Z B MR AL 2, T R QPS5 B B it T
Sy TR Nz VP EH R4 PE & o« IBiE.
FLA 254 ARG HAb Bl 5 # EVTL a5t
W VP18 AR AT RE 70 2 R o 72 b 4y i [
G T R AR R TR IR T EE R 1 G i A
i, B EV71 F1 CoxAl6 LA, B A HAth i 18 s

14 7 M AL E 17 L A 98 2 SE R Cox A6 ) VP 3k
DR 30, I FH 22 A 10 435 5 Jg ek o 4 2 2 11 10
BV 45 R I B E AT T 40 BT RO L Sk AR
5% CoxA6 (1> T45 1), il # CoxA6 3 [ T 58 i Al
LR TT & B 06 T BRI LAl

&% ik
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cBH

vl 20 A B 0% 705 RTINSk I B 0 o iy ol P I T L

MR AE . ZEAk, kML X A R
LHEBERTG A P, d R 210009

WE:BR R RIAT A & B0 6 2 (HPLO W G EE P il RS 2B vk, ik HERZKEREMW,
5 2,4— T4 EE B (DNPHDTE 60 CoR AT o % s . & A PRI BUR T N2 K (1:1 V/ V) B ¥ g W%
HPLC #4740 . PLOTE /K AT ah Al B Ve . S5 R WRE . BETE 0.5 ~10. 0 mg/L ¥R B [P, R M OC R B A M 6
A >0.999, 4 0] i R P EE N 96. 9% ~103.3% . Z N 99. 8% ~106. 0% 5 AH T b5 #E fi 22 (RSD) W 1. 8% ~
6.3% LN 1. 6% ~5. 6% ; S ARAS H BE B S L Z /4> % 0. 03.0. 05 mg/L, £5i8 Er Ak REUERS, B AE .,
T M R R T AR T P R S Y =

KA R 2B s DNPH FERTATAE 5 55 2508 A £ 1%

hFES£ES:RIL3 X HtARIRED : A XEHS:1006—9070(2017)01—0022—03

Simultaneous determination of trace formaldehyde and acetaldehyde in

nutritional health care wine by high performance liquid chromatography
CHEN Bei, LI Fang, ZHU Feng, L1IU Hua-liang
Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009, China

Abstract; Objective To develop an analysis for trace formaldehyde and acetaldehyde in health care wine by high perform-
ance liquid chromatography (HPLC) after precolumn derivatization. Methods The sample was incubated with 2,4 - dinitrophe-
nylhydrazine (DNPH) to derive phenylhydrazone in water-bath at 60 'C after steam distillation , which was extracted by dichlo-
romethane extraction and dried by evaporation. The residue was redissolved in acetonitrile; water(1:1), the filtrate was subjec-
ted for HPLC analysis. using acetonitrile+ water as mobile phase for gradient elution. Results The linear ranges for formalde-
hyde and acetaldehyde were 0. 5-10. 0 mg/L(r>>0. 999). The average recovery rates of formaldehyde was 96. 9%-103. 3% ; the
average recovery rates of acetaldehyde was 99.8% — 106. 0% . The relative standard deviation of formaldehyde was 1.8%-
6. 3% ; the relative standard deviation of acetaldehyde was 1. 6%-5.6%. The limit of detection of formaldehyde and acetalde-

hyde was 0. 03 mg/L and 0. 05 mg/L,respectively. Conclusion The method is highly sensitive, convenient, accurate and suit-

able for rapid determination of formaldehyde and acetaldehyde in dark fermented wines.

Key words: Formaldehyde; Acetaldehyde; DNPH Precolumn derivation; High performance liquid chromatography

AT F bR GB2758 —2012¢ & &4 H K
bR & TP Ko HTE VP ) X &2 TR Ko HL T i b
. OREAE T IR, Wb A A R Z ok
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1 #R5H*

L1 £%RXAM5MNE BUEFH SRR IR Tl
B HEERRE A Crb B R A B ) L S AR UE i (SU-
PELCO 2 ®]) . B 28 5 45 i & (CHEM SERVICE
ONFED L OB R AR dE S (CHEM SERVICE A ).,
ZHEW LS 2, 4-Z i B K P (DNPH) | NaH, PO, -
2H, O AFBERR (I3 B4l . 2 (i 2l L S 56 F K 1
Aok . Agilent 1260 &5 R80R AR €35 AL (3¢ [H 22
[(W/NEIDIS ER Y5 ¥ O I -1V

1.2 ®#&ticd DNPH-Z B (4.0 g/L)  FREL
DNPH 0. 200 g, H & §§ ¥ f#t € 45 & 50 mL; pH 5.0
Zh W BL 0.2 mol/L NaH,PO, 51.50 mL 5
0.2 mol/LAFEEIR 48. 5 mL IR& #2457, Bl15,

1.3 %%

1.3.1 a4 3%+ . ZORBAX SB-C18 (4. 6 X
250 mm,5 pm) s P ENAH A SN U AH Bk s R E
B 1) A 0 25 K T 30 4 2 360 nm, KRR 25°C 5 HERE
5pl, BEEEVEMIEEY W 1.

F 1 BNATRRR R

i ] (min) 8 (mL/min) A% B%
0.0 1.0 30 70
1.0 1.0 30 70
7.0 1.0 90 10

10. 0 1.0 90 10
13.0 1.0 30 70
15.0 1.0 30 70

1.3.2 FEAALHL

1.3.2. 1 FESH PRI R % W HCTI e 45 S0 R i 25. 0 mL
T G2 R A% R 25 FF DL/ s oK of gk« 25 % 07 i ak LA
B T s I B8 W AR B B 2 Tl R e A A
BT Uil AR =M. 220 5 min, MR ERE
100. 0 mLAEH .

1.3.2.2 $RHGEMATA: B 1 mL(L 3. 2. D HUE
WM K#ME 2 10 mL, fin pH 5. 0 2 #h#%5 ¥ 10 mL, #
i 4.0 g/L DNPH-Z %W 50 pL J& . A E 16 %
KAEFE 60 CAKPATA 20 min, FUHRH EER . %
A Z W B 2.0 mL, iR BENR Y 2 min, W SAH
Pe)= T 10 mL HIEHEEN40CTARE T, %#
WHONE KA1 V/V)IRBWEEWBER 2.0 mL,
RA1JE A 0.45 pm JE BT I8 AR IR AE I

1.4 AETEwm&eg s HEEA T br oE T WL
KB R R E R 0.5.1.0,2.0,4.0,8.0,10.0
mg/L I RINAR TR G W . % LR 5 A A ) s
A7 R R0 A €5 A N, DA U TR Sl G0 A A L AT RN
T JO St vk B R B A A L 2 bR v R

2 #R

2.1 FEHEHEE
2.1.1 RENAAERE R P IE I R E 2 Fp
MAYHRRE T M. P S A LS a9 B4 bE s,
TESCHRLS ) BEal b 36 F 288 Ak AR R T sh AR . 45 B
VeI . Z 0 LBl 6096 ~70 % B, HY S i A A B Bt
8129k 3.0 min, 25 5 52 2% U W&E 1+ 8 s &G Ee 1]
30% ~40 Yok, f B Bl A K. A0 B BE SR R L O R
RIEAE A B ] B 0 R M VR 8. 4 £
YR 6 VA 1 2 K 0 (R BR L 7 R S B A Y IR s A
ZF . W HEREIER IR 1E 2,85 LA 3,

AU
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2 500"
2 000-
1 500-
1 000 -

500-

0 : ; ;
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1 R Jh o o (5 3% P COR BB IRFIA] 7. 4 min)

412

+8.011

12.5min
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1400
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800 -
600 -
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2 ZBEERREAREOIGIE R B 7.9 min)
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7.560
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8.126

100 - CREN

0 - 5049 4la92)| || 8.686 P i0%0

0 - N T

00 20 40 60 80 10.0 12.0 14.0 min

3 FEMTE TR R R G R

2,102 K uk K i BE R H TR R A AR R RO AE
350 nm, £ P BR i KW ILAE 360 nm , Z7 5 % AL T 1
S ERE 360 nm SRy WS . H T dR R MM K
NGRS RN AR O A R S BT R
Y. S B AB B T . SEAMEE ULIE 4 FE 5,

2.1.3  FEBUARIM LR P CWEERERMET
5 2, 4- TR AR BUR B A G W % B IE 2 e
RO 8 o8 A R B R AR L 8 0o it 06 4
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IEBIZE R “/ e > Mo ke > EC b, Wi, A
7 ¥ e G e S A IO R TR G A R L BT A
7 A VL A AR NI

AU

500 -

450 -

400 -

350 -

300 -

250 -

200 -

150 -

100 -

50 -

T S AR
220 240 260 280 300 320 340 360 380 nm

B 4 HEE R B A R A6 R (max= 350 nm)

AU

500 -
450 -
400 -
350 -
300 -
250 -
200 -
150 -
100 -

50 -

B 5 ZEEARERLIEER (max=360 nm)

2,14 ERAEE B TARAE BT g S R R A
WA A SHER M. RS PR O
PR AR, B 385 25 2% 75 A6 0 FH T PR U T R A T A Ad B
(150 C ), JE A BE V& £ A S B 14 2l /K A0t =5 1L DA
HER T S AE R

2.2 ITHEAAHERATER RSB
WEVR W, 4% IR 1L 30 1 5 AT €8 33 A6 DU 2 1) FY PR
CTERRUE T, 52 R A R MG . 45
L], P CWEAE 0. 5~10. 0 mg/L J5t & ¥ B2 J [
BERIFMEHEXR., U3 EER AR B R, DL 10
AR MR T E R, TEILER 2,

R 2ORMEC R AR N e =R

2.4 Hayml R FIHAEXS 3 Bl O GG FE SEAT K
W, 25 R B TR 1) o B R B, O R ik B T A 5 &
P & E 116, 02~154. 13 mg/L ZJ8], W3 3,

R 33 PP R A A IN 25 2R (mg/ L)

o MERE KR EER
S RAIES
w I bl i 2 R (r) (mg/L) (mg/L)
HH y = 111.86x —0.156 0.999 6 0.03 0.1
Va3 y =61.22x+3.122 9 0.999 7 0.05 0.2

2.3 MEEAwm M E B3 A [ AR oI R
25.0 mL 4% 6 £ i A F RN 2 T BR UV L FE 1.0,
2.0 5.0 mg/L 3 ARk F#E47 Inbs . #1256 7 i
A AR I, ALAGI AR 40 A o it 4 SRR A DL O
IR KPR i R O 4R L, SR R, W
T (] g 2243 591K 96. 9% .102. 9% . 103. 3 % o AH X # 7
22 (RSD) 43 5 A AE 1.8%.2. 3% .6. 3% 5 £ 1] Wi
OBk 99.8% . 101. 4%, 106. 0% . RSD 43 il
5.0%.2.0%.1. 6%,

E ELiR7N H LB
1 1 2.4 139. 90

2 1.7 154.13

3 1.85 135.72

Il 1 1.82 121.58

2 1.99 122.39

3 1.75 129.61

Il 1 2.1 138.55

2 1.83 116. 02

3 1.88 130. 69

3 g

AT O 6 T MU A BRI U O AR A e AR A R
X TR 1 R A A b T A DR 22 R ) 7Y
KBS TR 25 (4 2 IR S ) i T A B A
TR (A7 B Ah B 25 i WA PR M o T 2 0 FH K 28978
TRV S A Y i Ak 3 ok RO P i E A T ROR T
L ZE R I R F AR

ARTFGE T T AR 2., 4- A 35 AT A= 25 OR AE
3 CHPLO) W0 2 4 {9 v Bl H 1 R 2O T 1 1%
TitE W% F ZORBAX SB-C18 4384, LU 25 + 7K R i
SIAAR BE VR4 25 . B 360 nm A, Ay b |
il TP R B R B A TR D IS L A
T T e FH R 2 T 5 L R S 1 e 25 SR R )
PP 1 T (T GofR L S A mT 4% 76 PR 5 AU 149 T3] e
REALR T8 25 119 22 4 IR 2 — 00 25 R A, a0 i fe e
T ) S A7 ) T S VP i X6 2 I v R I 2% I ) W

&% ik

[1] GB/T 5009. 49, % P 1H K e iV 1A b ok 19 40 91 J7 ok [S].

[2] SN/T 1547-2011, 3t B A 5 FES A9 D0 8 AH €6 3 1S .

[3] GB/T 5750. 10-2008 , A= 1% Tk F /K b5 HE R 30 77 6 T 55 @l 7 91 98 b
[Ss].

C4] ek iisy . T, %, Rl 8-S 38 2 0 e K h S VT I
TR TR s I 00 7 TR RS L) ). SRR b2 545 31, 2013, 38(2) : 128,

(5] 2407 STak. 5K F5 0, 45, 1 R0 HH 0 33 vk 0 s 7K o FRE L 2
MR ] P E AL T A, 2003,19(12) 1511,

(6] WU, T MR, A3 V. 0 56 o8 BE AL B AT A5 -HPLC 35 0 & K v fik
FREER ()], 58 T AE2A 228 ,2013,3(4) : 361,

[7] Xlgess. LC-MS/MS ¥4 I 2 MO A (4 1o i Y AN 2 BT . i 0
¥%,2008,11(6) :87.

[8] Z=7ZE, R Rk, 3 W , & MGUTY vh PR B 109 YA 2 ' € 33 4G T Oy 2 BF
el i E | AE . 2007, 7(5) 1128,

(9] drdz . T AT, 8 RHER. B0 205 5 43 A7 vk 000 i a0y v AR B 35 1
W], MR A, 2008(7) : 26.

(100 Pgede, JWeds S L0, Wi 8h T8 55 20 BT i 00 WG o PR 7 4k
BWFgE L) ], v E BAE RS, 2008(1) 1101,

Wi EE2016—06—12 44 H%
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AL Vel 20 A i35 - £ 3B D 0% T IR s e b 2k vh
13 R AL H IR ISR 2 5 W

A F) A A HE
LHE AN T RSB R P, &M 225300

WE BN LB RO - B BT % (UPLC-MS/MS) [a] b 5 7K i p 13 Fh 22 i H IR il A 245 10 40 W7 1%
FiE KL SSH2P /MER 45 . HF# L& 958 32 UPLC™ BEH C18 3% 4 (50 mm X 2. 1 mm, 1. 7 pm) 43 55, B i Al
2 mmol/ L Z TR 8 /K VA VR AT B UG » >R FH Fh I 557 8 VL B 85 L IE B85 20 S L M 0 A QR A7 0 3% 4 T » AT 5 B I R AT
EESERMNE., ER 13 FEEFRERERATE 1 0~100 pg/L &R BB AN ZM R RIFAHCRE » 24 0. 996 3~
0.999 8, AR Ky 70. 88 % ~96. 68 % AHX AR MEM 22 (RSD,n=6) g 0. 74 % ~5. 05 % , AL 2% B 46 3 R 2 0. 003~0. 280 pg/L, 45
A S R R A R A P AT SR v T A K AR e R T U T R R 2 A 2 A T A A

SRR AR« e SO 0 T - R IR O 5 2O P R IR 5 R OK S R 2R

HmESES:R1I3 SCERARIRED : A T EHS:1006—9070(2017)01—0025—04

Determination of 13 carbamate pesticide residues in surface water by ultra

performance liquid chromatography-tandem mass spectrometry
HANG Li, YANG Hua-mei

Taizhou Municiple Center for Disease Control and Prevention, Taizhou 225300 ,China
Abstract: Objective To develop a rapid determination assay for 13 kinds of carbamate pesticide residues in surface water
by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods Water samples were en-
riched with SSH2P column. The target compounds were separated by UPLC™ BEH C18 column(50 mmX2. 1 mm,1.7 pm)
with elution of methanol and 2 mM ammonium acetate mixture. The quantitative and qualitative analysis of the thirteen compo-
nents were analyzed by mass spectrometry under modes of electrospray ionization source(ESI) and positive ion multiple reaction
monitoring(MRM) , using D3-carbofuran as internal standard. Results There was a good linear relationship in the range of
1. 0-100 pg/L with correlation coefficients from 0. 996 3 to 0. 999 8. The recovery rates of thirteen compounds ranged from
70.88% to 96.68% with the relative standard deviations (RSDs,n=6) from 0.74% to 5.05% and the limits of detection
(LODs) were 0. 003 to 0. 280 pg/L. Conclusion The established method is simple and rapid, with good repeatability and high

sensitivity, which makes it suitable for trace amount determination of carbamate pesticide residue in water.
Key words: Ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) ; Carbamate; Surface

Water; Pesticide Residue
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Jege 2 e HAR B M R T8 > . AR SR M v AR AH
033 - B, W% 25 & BE 3 (UPLC-MS/MS) J5 ¥, [q] i
W5 7K v 13 b S5 Y R iR 2 A 2 L R T 2 R RILARE /K
Jo I A B T L O6F 3 T M e K rp gk 2 5k B Y W 4
AABMME TR,

R B AT LA (1987 ) 2 ALIRARMN TR, 52 20 A SR AL A U O T A8
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1 #RE5RA%E

1.1 MEL5&EA Waters ACQUITY 5 &0 A €4
%, AB SCIEX API4000" i HE Y, HE 2 GM-0. 33B &
R E 25 % . BIOTAGE Turbo Vap LV ® [ 81 & WAL,
LT 2 (8,33 4, 42 [ Merck 23 A . 2R % (8,3
4li, 35 E TEDIA 2 #)),STYRE-SCREEN*SSH2P [#]
FAZE BN FE (60 mg/3 mL, 2 UCT A+, CNW-
BOND LC-C18 [& 4% Bt /NE (500 me/6 mL, [ ¥ %
WEAED o 13 P B R 2SR 25 (5 N L o 1 B
IR K 22 T B R AR R R H 2R T
KT 5 F R = PR Bk T T L T RN T 2K
SR 240 T Al FB FR B L A R I AG I T B v
¥1R 100 pg/mL; iR 58 B B (1 mg, i &K TRC 24
D

1.2 Arcfisik ey Bed] 24 H R IR S Ak 2 A oE 1
VR : PR R 13 A g ik R R 28 A 24 A R T Uk
JER 1.0 pg/mL BYIR A AR EGE 25 W, eG4 CUKAS
PRAF o TR TS A bR HE IS W BRI 1. 0 mg Ji AR e |
J& T 1L mL SRS AR W E N 1.0 mg/mL
R ST AR ke R T A VR AT 2 R LA R
BB R EE A 1.0 pg/mL #9454 W, 6.4 C
UKARDRAT

1.3 XB4&H

1.3.1 B384 3% 4 . Waters ACQUITY UP-
LCTM BEH C18 i ## (50 mmX2. 1 mm.1. 7 pm) ;
BN A : 2 mmol/L Z R £ CA) Fll H B (B) 5 B JF 1k it
FF:0~7 min, 10% B; 8 ~10 min, 90% B; 10 ~ 12
min,90 % B~10% B; 12 ~ 15 min, 10% B; Jii # : 0. 2
mL/min; HFFEAR 10, 0 pLs AR 30 Ci MM = IR
BE.25 C,

13,2 ol 250 4 7 20 W 55 W 2 U OE B 1
(EST ) 4594 s R 2 B W (MRMD #5585 Al
A JEJI(CAD) 16 Pa; (A5 <K J1 (CURD : 15 Pa; %5
AR T (GS1) :50 Pa; B <% 77 (GS2) : 50 Pas A
HHEEP) : 10 Vi flf 48 % H H L 5 (CXP) 12 V5 g
% MR :5500 Vi SAIREE :300 C, srdrid fE . DR
AR E B R DL T (BEB F fF F) OR B3 A
V] A 8 HE AT E M43 s A 1k g i v L SR N
FRiE AT E B A Hr . A s R M R E BT
ilf 45 fi i S S B R 1,

14 #searamm KK AR R [ 28 M T 32 20
o KRS G LB E K, 4 C UK A6 0758 . DT R D JE
Y1 JE . A3 mL FEER 3 mL JK % L SSH2P
(60 mg/3 mL) [&AHZE BT MR £ L 500 mL & K
23 38 S BR 24 T JE 0 KRR S O 38 i i DR AR O 1 B0 Ak
J B T AE 2 O/ INAE b R O M A A R L

T A 6 mL/min, f15E )5 A 20 mL 4K ki, B
/N T e B O A 0 A O AR ) Ok R T
40 CHEMALHEL T T, 555 F 7K (20+80) ¥ Wi
AR IFERE 1 mL RS E R,
T 13 b I RS 2K AR 25 K o b A B ) A
Ak 19 BT 5% 53 A S 8

T B2 B ) KRR R R L

iR/} (min) sy BET FET W e
S 6.07 193.24 194.2 95.2* 70 20
137.3 64 13

T A 5.31  221.25 222.3 165.0" 43 18
123.0 43 35

K 4.90  165.21 166.3 109.1* 61 14
91.2 63 34

KL 2.54 162.21 163.2 88.1* 51 13
106. 2 51 11

T R 6.66 207.27 208.1 95.2* 66 20
151.0 85 12

B L 5.88  238.29 239.2 72.2* 72 39
182.1 66 20

5% 5.24  209.24 210.2 93.1* 60 35
111.1 59 21

P2 5.55  201.22 202.2 127.1" 66 37
145.1 64 16

18 IR 4.56  190.27 208.1 116.2* 21 12
89. 1 32 23

RGNS 9.51  380.54 381.4 160.2" 77 21
118. 2 76 28

SRHETIE R, 3.73  237.25 238.1220.2% 92 9
181.2 67 15

1o KL 2.19  222.26 240.1 223.1* 52 12
148. 1 53 20

1o K JE IR 1.96  206.26 224.1 207.1" 20 8
132.2 35 14

XABTAER 5.26  224.7 225.1165.1* 78 17
123.2 72 29

E: " EEE T

2 H#ERE5WR

2.1 RAMEEEHFLEL AR EE Waters AC-
QUIT UPLCTM BEH C18 8} ¥ . 3 2h 41 Sk B s Fl
Ko IR EEG G0 RO 63 - 0B 36 A i b L 38R 7R TR
BlAH OIS Y 1 A LR TR 2% v kb Sk 3G 5 H BRI
BT AR ROR, DL SR AT R AR T
KA A 2 mmol/L Z g 4% A1 0. 1% iy R it 47 I
SE MR . 5 5 e I IR < TR IR 3o KR I B
FE B AR 0 A R B RS e (R B L TR S RLE
PR 1 25 1 T AR SRR Wk 5 K e o e 2 52 A K A R
W 2 mmol/L @4k, 1EA K H 1 1% 5544 7,13
ol 5 Y R I S A 24 I L P b 1 B - i L LR 1
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2.8¢6
26¢6 13
24¢6
22¢6 11
2066
&
1.8¢6 0
) 810 12
P L6e6
=) 6
@ Lde6 7
L L4 2 5 14
8 26
E ( J
= 10c6
8.0e5 ‘ 4
605 I
1 ] |
4065 i3 M
2065 i, i ,
00 A L
1.0 20 30 4.0 50 6.0 70 8.0 9.0 100 110 120
t/min

L PR R 5 2. 5 IO ;3. K2 g4, =R L v
5.0 K 6. A7, BR A8, SR T B R 9. T E A
10, 28005 11, B gl 12, SN s 13 b T )8 s 14, T i 32 B 8k

1 13 ol 2 PP R T S R 24 4 o B DN A ) 8 7 A 1

2.2 FRiEFatii

2.2.1 M ERE TR AL RN R —
otk b &, BB 5 S IM+H" ][ M+
NH," TR, BT 5 1E B A 2. 43 50l ) ol o v
1.0 pg/ml fy 13 Fofr 22 FH R TR 28 4 245 7 o RPN A s
VS R P AT S HEAE L AR5 W e L 55 25 15 B P
BB - 3 BT A A M R S AT — GBS A i e I
BEES T, BEES T HE A TG AR =, i Al 4 R 4 e AR
PR B EAT B A A R T R R Y 2 b
B R R P D AR S 6 T Ak R R
(DP) fililf 48 H 5 (CE) . 13 Fh % 3 F 2 R 25 4% 25 il
P 1) PR A R AE B8 1 SR TS S 8 3R 1.
2.2.2 T A RE . WA AT
DL 2 PR TR S R 24 2 — 2R A RNCOO ™ ik
b9, 4 s FREEERSIERIM+H" ]
FLMANH 0 BF 8, 76 6l 38 i = i /E T . 2 5
Rl LR EM 7 W . WM E2m R & 14
ey fige A 4 B LI 2

OH"

————»H—C—0—R;

Ry
N +
: OH" L /NHZ
1\Nl CinmO— R e
mimn G O— Ry +
H
/ 2 R, Q
R, ~
> N—C—H
2 Rz/
> H,O0R:'

2 EAEWTRWE IR Z T B B T S5 M R

2.3 BEMFRAEGLFE KPELFRENLZY
B B AR, AR 12 30 B 5 A AH ZE B XK R AT R
££ . % CNW-BOND LC-C18 /MFE (500 mg/6 ml)
1l STYRE-SCREENXSSH2P /N (60 mg/3 mL) [
JnbR SRR R BT B e A AR CL8 A B iy i %

0 2.72% X AT BB S T B vE BB B K L FE K AR
oG B R 14 I BB T CL8 /NEE TR B AL A o B
A ARLr B AR B AE A . SSH2P /NHE & 1 Flm 4l
J3E R Ve A2 B B K 2 M- — LR B R AA ) Ok L FE T
A A CBRL K B2 ) F g 85 T 28 ¥ F RE A, X iR
PE e PR e A6 S W 38 B R Y S B PR RN ]
WA TR I e AR R ok B AR

2.4 ZHBRXFZ BB ER MK+
80K 13 Fh 2 B W 2 I 25 Ak 245 1R & b ME 6 A5 TR
(1.0 pg/mL)  H BN 1. 0~200 ng/mL 5 4 b fEff
FHW B PR HE R B E AR A 20 pg N BRGAR IE
W FF B4 A oA R (1. 0 pg/mL) . 78 bR AL EE 4 1F
T DA 223 00 B MR B (s g/ 1) M RE AR B DL 4% 4
O3 3 3 W TR Cy) S G AR AR RLATOAR W g R
K AR BEAT R A T T o i AR e 2k . &5
R 13 M L RRBRSE AR Z57E 1. 0~100 ng/mL J&T
Uk VO N DG R RAF AR OC R B - 7E 0. 996 3~
0.999 8. {X #$ 45 1 BR (IDL) &y 0. 003 ~0. 280 pg/L.
SERR(LOQ)H 0. 009~0. 840 pg/L., W 2,

x2 BAMLEYHEHEXR MERKE D).
A 2546 PR (IDL) A | BR (LOQ)

) b e ) IDL LOQ
&Y LXR 7 g/l (/L)
R y=1.83X10°2+5.45X10* 0.999 2 0.013 0.039
52 A AR y=3.15X105246.36X10" 0.998 1 0.013 0.039
K R y=1.39X10°2+3.33X10" 0.9996 0.012 0.036
PES: y=2.49X10%x+1.84X10* 0.999 8 0.078 0.234
TR y=2.68X10°x+1.40X10° 0.999 8 0.008 0.024
B WF 1k y=1.88X10°2+1.12X105 0.999 7 0.003 0.009
Bk % y=5.70eX 10" z+5.64>X10% 0.999 6 0.042 0.126
25 y=3.44X10'2+1.62X 10" 0.999 4 0.026 0.078
o K y=1.21X10°x+6.37X10* 0.9998 0.006 0.018
THIWEH®  y=7.30X10*2+6.86X10% 0.9984 0.005 0.015
SR y=5.73X1032+7.20X102 0.996 3 0.260 0.780
T KR y=2.11X10°241.83X10° 0.999 8 0.240 0.720
BRI y=1.12X10°2+8.57X10* 0.999 8 0.280 0. 840

2.5 wREFAEEE A5 H KRS B N T
JEN 2.50.100 pg/LAK H (R 3 Pk BE TR A bR oV
W0 A Ty i IR AR AT I E 6 Wk, 13
ol 5 5 HY R g A 24 Il Wi %2 0y 70. 8800 ~96. 6876, A
X 2% (RSD) H 0. 74 % ~5.05% ., W% 3,

2.6 FEFERASEEN  CRAREXCREFREM X
1) 13 s FAKBEATIE . S5 L. 13 Oy Kk kEd L BR
I T KR L R A T RN L T KRR T
PR AR A A A LR AR 25 34 — A - 55 T
Ve R AR TR R I R 100, 00 %0 . K H R EE Y R
A3R1K 0. 87X 10 ° ~9. 47X 10 % pg/L.0. 46X 10*
~43,1X10 % ;1g/1,0. 21X 10 *~7,23X 10 * ng/L;
TR IE A A AR T E R A 92. 30 %6, K H ik
JEJE R 0.16 X 10 °~13.30X10° pg/L.
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F 313 e B R R A 2 B A ISR RTORE 2% B (n=6) Chromatogr A,2009.1216(2):211.

W (2 pg/L) BIEEGG0 pg/ L) BN (100 pg/L) (5] FFAk L WRa B AR 55, 1 AH A8 3/ WA €0 3% 503 / 5 3% A6 it K
xR Wik RSD g% RSD [t RSD e 25 5% B L0, Wi vl A Rl ,2014,55(4) 558,
% (%) 5 (% %) (%) [6] &AM, 3 k. 7K rh = Y IR IR 255 e 7% iy Ak 24 % 33 A ) F 5

S 75.50 3.91  80.52 2.34  94.80 1.19 HRLI). Ao Iy it it 2012, 21(3) 95,

R 77.42  2.80 85.50  5.05 83.98  0.95 L7] it BX A0, A 55 B w20 A0V H €0 3% B TG IO % ok 0 3 S AN 1

K 5, 80.67  2.01 78.88 3.10  92.50  1.87 FHTE 19 Fh G ik B AR TR A 24 9% B8 & [ ). 32 AL K 301k 24 43 Ot

K% B 78.58 4.78 75.28 3.67 93. 84 1. 85 2010,46(6) :593.

T 74.83  2.63 79.61  3.38 86.26  1.93 (8] EHL.BriiA  S8E M 55, WO €0 1 - £ B T 335 ok ) AL 0 U8 1

HOE 88.42 210 80.57 3.22  96.68  2.52 b 16 I I P 2 25 RO L), 1 % e TR K

5R R 8 76.33  4.71 77.17  2.12 94.91 2.93 24 ,2013,4(5) 1458,

L §l.42 4.00  83.34 3.37  9L.52  2.88 [O7  BARSHE . 51 UL 0T 300 111 % 25 A (539 - o 06 IR T 7 M

T K 84.42 3.54 74.72 2.67 89.52 1.31 9 iR RIS 2 4 2558 W [0 ). A HF A% . 2007,35(1) 1 106.

THGETA 8085400 7088 L0 86,00 290 [10] ok MK B k. %5, R € T i 2 0 7 K o 200 9

i A I Sl A BRI, 6 TIRB2010.5000) 1304,

GRMTM 7383 3.48 86.97  3.60 95.08  0.74 [11] )ﬁlﬁﬂ»ﬁ‘@%»ﬁiﬁ»ﬁ?fi*ﬁ%K&Yﬁffﬂﬁﬁé?ﬁ?ﬂﬂiiﬁﬁﬁﬁﬁ

PEREFREE AL E ] b E T AR 4, 2015, 25
(21).:3617.

3 &£ [12] SRR TEH RN, 5. K 14 Fp 52 56 B R IR 25 Ak 24 3 B
- 000, 7 MAL T..2013,41(23) ;98.

i SCRR IR TE 19 25 T IR B SR SR AR I T IR T (5] kit St WR 25 . 45 A0 4 00 0 HUAR 630 2 0 2k

G O I T SN ol 7 Y L B SN R i1 6 Bl T R M A 25 9% B L. 462542010, 49.(12) £ 909,

VL SR TR A A b R B R O T R e T

HAEM B R AR M & &[] &) ;5% 4%, 2015,

S P27 S R R 2 AL 8 SN T g L MRS R

PO W 0T A SRR PE O R e M DR MDEEAE VAR B, (150 WRARie . e A 0 50 B 450, 00 80 0 30 U 07 2 o 0 A

I T4 U7 5 52 5 0 R 4 I O AT SRS LT F 92 R 2005,

5 v Tt e 0 Ly e s g 19(4) 1735,

PRAESOUFERS o AU (08 SRR RN I 0y st o s o 9 2

I Hb K b 13 Fofwy FH 22k R 156 S A 25 07 1k, A i P 54 LI A 25T, 2550 A SRR 4 2011, 24(4) 563,

AT e B A B Ve A 5 T B UK B N DR T D17 S R At A R R B BE o S
NS N N B e g v FRBRE AR 23R F [T, Zr Bk, 2014, 42(1) 104,

APLATIIHT s 7k ARG 93 B BEAE BRA R L1 [18] RAO TN,LOO BH,SARADA BV et al. Electrochemical detec-

*Hﬁﬂxﬁﬁ%%ﬂ(ﬁ’i}%Tﬂ(ﬁﬁiiﬁg ﬁij]ﬂ:‘" 15 min tion of carbamate pesticides at conductive diamond electrodes

N EPRESE AR 13 Fha 3t R B2 25 ke, & FH Tk B [J1. Anal Chem,2002,74(7) :1578.

Fp G L T RS 2 A 25 5% B s A BT 5 L1971 FEWRME BB 5 L 48 50 F Ak 43 5 i R DU 8 K b 5% B2 1y 1
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2 RIS M) s B2 2 PE VOO

FEAE P SLA IR A B
BREHKF AR TR SR T A RS RS EHELENEFE S HF 211166

WE:BHN PSRN R RN FIEL e, A R T A IR A SIS TN B R HE ) (2003 4F D L 3R
/N &t D B SRS =AM R R 30 d MEFFIKEIE T EAG . &R MR EEL D F R R R 2R E
MTD>20.0 g/(kg + &), J& T I EE R ; Ames 12056 45 H S B VE 38 4% 35 MR 30 45 SR 38 O B4 5 2% 300 o 2l /R /D BRI
FUHBENE 2 0L 2040 M A% B B PCE/RBC Al K+ BB 32 5 [ PEXT B4 22 R o g1t % 28 (P {H 3 >0.05) . KRR
30 dJE . & MG ME R R AR KB R CHIGE S am KB AR5 A2 S BTS8P HY>
0. 05) s ML AL M A= AL FE AR 2R 0L 57 %, EBLERE AR 0L 3 Mo BBl A8 , R W42 3 Je KA E MR A & (NOAEL) 243. 00 g/ (kg * D).
gt AR KT %R RIKEILTH , B BIFNZ 2.

AR WS R BT L R 530 d RIS M IE M

hESES R114 CERERIRES : A XEHS:1006—9070(2017)01—0029 — 04

Toxicological safety evaluation of pine needle and ganoderma lucidum extract
YAN Ting” , ZHONG Yi-hong, ZHANG Cheng-xiang, WANG Yu-bang
* Nanjing Medical University, School of Public Health , Nanjing 211166, China
Abstract: Objective To evaluate the toxicology of pine needle and ganoderma lucidum extract. Methods According to
Health food inspection and evaluation of technical guidelines (2003) issued by the Ministry of Health, the mice acute toxici-
ty test and three genetic toxicity tests together with rat 30 d feeding test were used for toxicity evaluation. Results Maximum
tolerance dose (MTD) of pine needle and ganoderma lucidum extract exceeded 20. 0 g/(kg « d) for mice, which was non-toxic
level. Ames test and genetic toxicity tests all showed negative results. Compared with negative control group, micronucleus
rate and micronucleus formation, the PCE/RBC ratio and the rate of sperm deformity of mice of all dose groups showed no sig-
nificant difference (all P=>0. 05). Compared with negative control group, male and female rats in all dose groups grew well , no
significant difference in weight gain, weight gain, food intake and food utilization rate (all P>>0. 05) was observed. All blood
and biological indices were normal; no pathological changes were found in the major organs. No Observed Adverse Effect Level
(NOAEL) is 3.00 g/(kg « d) in rats. Conclusion The pine needle and ganoderma lucidum extract is safe under experimental
condition.
Key words: Pine needle and ganoderma lucidum extract; Acute toxicity; Genetic toxicity; 30 d feeding test; Toxicological

safety evaluation
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1 #RE5RA%E

L1 %A kishd 55 2% (R it
PR AFD  NRHERE R 1.8 g/d, T ICR /)
B (b ¥ 30 31 v S 90 S ) A BR B AT 24 WD - B A IR S 41
BH2 2007000516283 F1 2007000516418 ;1 1% 2% SD Kk
BLC RV R-2 Bl L sh W A R A | . & R
k1 2008001608750,

1.2 Zix MR DA NSRS P A
FRAE ) (2003 4R RO HEAT B B2 &2 2 PEVEAR

L.2.1 /MRAMES D3I BUS IS % ICR il 5
/NER 20 L MfEE AP MR O 18.5~20.5 g, FESH LA
T K Ll 0.5 g/mI)¥E H & 20 mL/kg « bw, [ &
4 hhr 2 IHEH AL R R HEZMEE 14 d g kb i
iE R AT B

1.2.2 BfEFHIRE . O Ames 5 2% B A5G €D
IR 22 A8 B bk TA97 . TA98, TA100, TA102 Hy#s
A, SRAPERE AL #ATRI . 3% 5 000,1 000,200,
40.8 pg/MLAE 5 AR 41, 3 1L R 48 Aroclor1 25415
T KB S-9., 7] B 38 57 B L BH A X B8 s B A 3R
HPAT 3 CPATEE L AR L 5 F T A 2
W Ames 5, @/ BUE B 240 MO0 : B 50 A
AE{gt R TCR /N B MEE RS BEHL S B 5 2 . 4 20 e I 2%
5 H, BRI 3 AR 4 (10 000, 5 000 1 2 500
mg/kg « bw) , [AliF 140 mg/ kg « bw i Ik fe A BH A% X5
M2 TC /K A BT B4 . 30 b J5 o B A, [ 5
o, BRI E 2 Y 40 AN MR T B O R A R
Q/NEKE T B R5 : e HL 25 HUEE ICR /B, Bl AL
G5 . WE IR 3 AN FIEZH (10 000,5 000 Fi 2
500 mg/kg « bw) . [@ B LL40 mg/kg « bw PR i Bt i H
PR JEZH , DATC R K Ry B M IR, S22 5 d,
55 35 d AR BB/ B AR IR B IS/ BURS P
1.2.3 30 d M2l B 80 HIFIE K SD K &, i
MEA 2 BENL Y A 4 4, A MEE4S 10 B, RS Z K
W AR R B AR L 3 AR 20, 90,10 95,
3.00 g/ (kg « d) ], B 22 URE 5 5 R A LRl R R
i GRDRRHRE B it 4 R 0.90%6 .1, 95 % .3. 00 % 5 3 %
Xof B L PR LAk A Rk, S T E sh A ARoOK E
B EREDUWE LW R D R R 2 B
WA, 30 d JE b, HEAT IV H RS A A0 AR AR
Ao WUFIE B RLVE L SO OB L 15U 2% AR G
B 7]t R OG) R 1 R BRURE DR A L RE LB L
Tl AL 0P L, A 2L, A W) S AT 2
PR KA

1.3 %t o4 %M SPSS 13.0 #4788 320 47, 1
BYERERE o KB 00T s THECSE R DL (e £9) R R

M F R o A 5 7647 23 B, AR 125 030 A 5007 26 4 5%
U PR AT S R R Bk AR 5 . LA P<Z0.05 N ZERA
GiteEE X

2 BR
2.1 NRAMAERKE ML R 2SO
P i o B AT 2 300 B MTD #9720 g/kg » bw.J& F

.
2.2 DRUEEFHER
2.2.1 Ames iI% . ZRA YN RGEDTTIKHE

TA97.TA98, TA100, TA102 kiR H k. fE N 5
MG R G SO BT AR W 2 A2 1E
B Ames 5025 5 A FAM: .

2.2.2 /NECERERORZ RS BH PR B O R T
FIPEXS HR2H 22 % A Ge it # i L (P<<0.01), Z iKW
A5 2 TR R i BE T 2 e 20 Al B TR B R K&
PCE/RBC {8 5 Bt 40 22 7 ¥ g it % 3 L (P
H=>0.05), 1% 1,

RN R/ BE A RO K A R
PCE/RBC F{H ¥ 5 i

Biilh==s SN, PCE/
HER <mg/ng < bwy TCEH F;l:fﬁﬁ Bt O RBC
e 10 000 5 000 9 1.8+1.3  1.08+0.06
5 000 5 000 7 1.4+1.5 1.0640.05
2 500 5 000 6 1.24+0.8  1.11+0.05
0 5 000 9 1.8+1.3  1.08+0.07
[H 4 %of B 5 000 124 24.8+3.0" 0.9140.04
i 10 000 5 000 10 2.0+1.0  1.0940.07
5 000 5 000 6 1.24+0.8 1.12+0.03
2 500 5 000 11 2.24+0.8 1.07+0.06
0 5 000 6 1.240.4  1.1040.06
3 1 e 1 5 000 138 27.6+3.6* 0.88%+0.06

L SR B e P<<0. 01, FERIH .
2.2.3  /NEKE T I AR5 . PH MR X R 4 /)N BURE 7
R e TN A 2R H/ G228 L (P<<0.01),
Z RPN R AR T RE R S A A i, 27
WG X (P E#>0.05) . 1LF 2,

F 2RI /N EURE T IE 210 5

FliE (meg/kg - bw) FYE TR TR BEIBH BEROD

10 000 5 5 000 121 2.440.4
5 000 5 5 000 113 2.3+0.2
2 500 5 5 000 130 2.6+0.8
0 5 5 000 114 2.34+0.4

ST o 5 5 000 495 9.9+1.6*

2.3 KA 30 dEFRRKE

2.3.1 PR EUARE 095 . 55X B A L, 2K 45
) H 2 M R B AR EE S K O R AP OIS R
HAEYWAHHREER Y TSt 2 L (P EY >
0.05),
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2.3.2 KRR R I A Ak 4 AR R 5 . A2 3K ) 45 2.3.3 R BUNE % 4 %) H dm SO X A S 5

3 2H KRR 0L VRN A Ak 2 48 BRI TR IR W S % 0 R
WL ILEE 3. 4. 5XF BB i, &35 b 22 5 1 B 51
222 (P {E#>0.05),

BH P Xt HE AR L o 25 750 0 20 K A O L E L D L 2
AL LGP L4 X} E e K A N OIE /) 22 ¥ e g
2 (P {EH>0.05), lLF 5,

R3S IR L I 4 AR A5

P 7l 1 2 SR AT 21 41 il 35K 1ML 7. 26 (A I B 40 i eh P 41 i HAZAM RETRYEANNME  mEHME AN
g/(kg+ d) (FO (X107/L) (X10'2/L) (g/L) %) 2)) 2P 0 )
i 0 10 5.84+2.0 7.040.3 140+6 79.9+2.7 14.143.1 4.7£1.0 1.0+£0.4 0.340.2
0. 90 10 6.9+2.0 7.0£0.3 144+8 81.14+4.7 13.2+4.4 4.1£2.2 1.1+0.7 0.440.2
1. 95 10 8.1£3.0 6.9+0.4 142+7 82.843.2 12.1£3.3 4,0£1.5 0.840.4 0.3%0.2
3.00 10 5.9£2.4 7.3£0.2 145+3 80.0%2.6 14.1£3.5 4.94+1.6 0.7+0.3 0.3£0.3
i3 0 10 5.84+1.5 6.9+0.3 137£5 83.1+2.7 12.34+2.3 3.541.4 0.740.4 0.440.1
0. 90 10 6.5+1.8 6.8+0.3 137+6 81.14+3.8 13.1+3.6 4.5+0.8 1.0+0.3 0.440.2
1. 95 10 6.7+0.9 7.0£0.4 139+5 81.646.5 13.5£5.8 4,0£0.8 0.640.5 0.3%£0.2
3.00 10 6.44+1.4 6.940.4 1367 82.513.6 12.64+3.9 3.940.8 0.8+0.6 0.34+0.1
F4 AT R B A3 i AR AL R B 1 5
bl a4 Y BNEEN AREA SEA HEH IREA NS SRE R Hh =R 1A
g/(kg+d (@59 (Uu/L) (U/L) (g/L) (g/L) (mmol/L)  (pmol/L)  (mmol/L) (mmol/L)  (mmol/L)
T 0 10 4246 153+27 55.74+1.7 30.541.1 4.7340.86 5848 1.4440.23 0.50+£0.15 6.46+1.09
0. 90 10 38+5 184+44 55.04+2.4 30.1%1.5 5.34=40.95 59438 1.2940.17 0.44=+0.20 6.67+£0.86
1. 95 10 44410 177+30 55.54+2.7 29.7%1.2 4.87%0.67 5647 1.36%0.26 0.44=+0.10 6.59+£0.66
3. 00 10 47+11 16737 56.74+1.4 30.640.8 4.7940.87 5945 1.5240.22 0.54=£0.05 5.89+£0.69
Jiiia 0 10 32413 155+39 58.24+2.3 33.0+1.6 6.27+1.14 5944 1.88+0.39 0.32+0.05 6.50+0.87
0. 90 10 32+6 153+43 59.442.6 34.64+1.8 5.99+1.79 6048 1.8340.29 0.30+£0.03 6.77+1.15
1. 95 10 30+3 150+19 59.54+1.8 33.7+1.5 6.01+1.07 6249 1.9940.28 0. 3540.04 6.27+0.93
3. 00 10 3246 147+ 24 57.84+1.6 32.640.3 5.91+1.14 5744 1.9540.25 0.36+0.07 6.54+1.05
TSR X R BRE AR 4 X EE i S A X EE R
Pl fiilis Y FEE JiT & JiT/ A g fe/ [=aGid B /1A e PR /1A
A g/(kg+ d) [@29) R (g) (g) (€ZD) (g) % (2) (€ZD) (2) (23]
e 0 10 320419 10.98+1.02 3.4240.14 0.86740.12 0.2740.03 2.5540.21 0.79£0.03 2.52+0.19 0.79+0.04
0.90 10 311+£18 10.6140.90 3.41F£0.13 0.78%+0.16 0.2540.04 2.55£0.21 0.8240.06 2.63%0.32 0.84+0.09
1. 95 10 310415 10.66+1.08 3.4340.20 0.7740.10 0.2540.04 2.5340.21 0.82+0.04 2.65+0.14 0.86+0.06
3.00 10 3068 10.4340.56 3.41F£0.17 0.78%+0.11 0.2540.03 2.45£0.11 0.8040.04 2.54=F0.18 0.83+£0.05
M 0 10 206+12 7.3840.79 3.5940.20 0.5740.10 0.2840.04 1.78240.13 0.87+0.04 0.10£0.01 0.05+0.01
0.90 10 210£16 7.2740.82 3.4540.23 0.56+0.10 0.2740.03 1.78=£0.16 0.8540.09 0.09£0.01 0.04+£0.01
1. 95 10 211415 7.5240.80 3.5740.28 0.5540.10 0.26=40.04 1.7840.11 0.85+0.07 0.11£0.02 0.05+0.01
3. 00 10 208411 7.2840.31 3.50F£0.11 0.5540.07 0.2640.03 1.72£0.12 0.8340.04 0.10£0.02 0.05%0.01

2.3.4 NHRAARG A AE AL 2570 A O B E AR L R
B LB LB A A B S s BOR DL VL
(S et =177 =S RN LK NI o SR LV G A 53y N DU
LA ENEFFE (NOAEL) /3. 00 g/ (kg + d),

RIS

EN TN NN 4 e F ol NS TN & S v
LB PR 2 AR AR L X /N BRUH il IV 22 % 21 240 M A
e e PCE/RBC HAH K F B I 28 35 TE 52 i 5 X KRR
I H BN A A 38 b X5 T8 3 R, HOoR WL R AR
BEVE IR S o AT UL PR SEG SR AR L I R T

i P A S E

R 2GR AT 6 5 R HLRE F- 45 . 8 S ALK
ERIE 3 Bt A B e Re 0 OO A R R B4R

Yy A Bl e O O AR PP ROR 3 B RO
AT VR AR UYL O I DI RE A sl 7T R
Tk 52 (9 e A ILAE A6 5 4 (TR i vf g7 S AR A
T 7 A A R A P IR R S A R 2 TR Y %™
st T PR B i T 6 A5 e 0 S o R LA B 22
TR A ROCR 5 23— 2L 3P AG

(T % 38 70)
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HWE B T HIVERERLINER, 73 98 20102015 4FEF TR 098 & HIV 8 3e & H126 %E R X &
AL N TSR R AT I B T L 3L I R G N YU D 17 B S 10 e A DG SR A DS AV 0 A 0 AT R A L 43 AT R R R A R
REMAMENE, &8 RS 102 BIFE HIV ERY#E .36 G M 2 BUR B, BN Z el R B8R, B ER K RESE
I AR 11 58 3 16 B 1% SRR 5 1R (P<C0. 05) 5 J e 3 428 5 6 T A% A ke YR L o 3L 088 9 A DG SR 1Y) T #fe % SR A G BUSR 19 T
il ZE WA SRR B0 K A SR R A DG . 2 N B AT 45 SR 8RR R R BEMCA AR I BE AR S U8, 2 F 2wl g A 1 1
FEAIR LB s HIV G2 A5 764 B s HIV Z 1A i HIV A I i A8 % 2 75 A A B D B S 4% (3 A I lE AT MR R T e A
1026) SRS AR FEE K (a B s g Bt 1AM D RS A DAR SR L ORI ER A5 2E T MM /KL
B35 5 S A5 3% HIV S5 i 300G 8 B e e & BRI ST FE B 22, 4538 S2m HIV e B35 e & 3 TR 3 e £, i Jin
SR EECE A TR P UL R R R Y

SR L s SLVR R TR R s W R IR s s TR R 5 R I S R

hE 4K S:R512.91 CERARIRED : A X EHE1006—9070(2017)01—0032—04

Influencing factors of late diagnosis of patients infected
with HIV in Jingjiang city
LI Jin-wei, SHAO Ting
Jingjiang Municiple Center for Disease Control and Prevention , Taizhou 214500,China

Abstract: Objective To study influencing factors of late diagnosis of patients infected with HIV. Methods Information of
newly reported patients infected with HIV from 2010 to 2015 in Jingjiang city was analyzed for demographic characterists, high
risk behaviors, seeking medical services and awareness of HIV-related knowledge and policies. The influencing factors of late
diagnosis were analyzed. Results A total of 102 cases were diagnosed as HIV infected patients, among whom 36 cases were
late diagnosis of AIDS. Single factor analysis showed that male,old and low family income patients had higher late diagnosis
risks(P<C0. 05) . Infection route, sample source, AIDS related knowledge awareness, AIDS related policies awareness and
AIDS related symptoms were correlated with late diagnosis. Multivariate analysis showed that family income, sample source,
thinking it possible to be infected by fixed partners, willing to take HIV test before diagnosis, unexplained weight loss (by
more than 10% in 3 months) , unexplained fever (intermittent or persistent for more than 1 month) , suffering by angular cheil-
itis, cheilitis and the oral hairy leukoplakia, being aware of sharing syringes/needles for drugs were independent risk factors of
late diagnosis. Conclusion There are multiple influencing factors for late diagnosis of patients infected with HIV. Health pro-
motion should be enhanced to indentify HIV infected patients at early stage.

Key words: AIDS; HIV infection; Later diagnosis;Influencing factors; Early diagnosis rate
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1 W57 %

L1 AER 2010—2015 4590 W BT 7 615 B &R
Gl i ST T ke HIV R YL, i A % 4 6l
LW A A A Y A 0 TR

1.2 BRIl Bk BLNBRIE R A I E 2k R
S S R B e B HIV 76 1 AR N E% 4
Ry S BB

1.3 AEF & HATRITEAR S, &80
R X R E X AT, <14 X HHK
PONFEZ WA . NS — Mk 2s N B AR, R
TRAR R A AR YR 5 i A AT O AL 2R R B B R Pk
(R N1 SNl 1 B P S NI AP T
PR B8 HIV AH DG e Rl B2 45 5 30385 o 200 TR0 158 17
O AL FE AL R A T A e R DU BIL A | R DG B A
F NN ) 4 ot 5 E AT B A% B sk 2 Al b T

1.4 %itoAr R SPSS 15. 0 X $4 #:47 48 34
BT THECRORER TR 7 K 56 2 IR 43 BTk H logistic
BT, L P<<0. 05 WERHGiT2%E X,

2 BR

2.1 wmARIA L 102 GIHHZ N HIV &Y, B4 72
B 70.59%) Lotk 30 Il (5 29.41%) . 36 BilHfi2
LA i 2% B0 1), W6 B bRy 35,3040, Hirh BB 31
i) LoV 5 )5 4RI 25~63 & LAY 48.9 &, 66
BI-IE W e B 6] vy 3B 41 ), < 25 )5 AR 14 ~ 61
& AR 36.4 %

2.2 HIV B FF o 2N E B F 54

2.2.1  AhStERREAE DR AR YRR ) HIV &L %
o BRI & I L (43,06 %) B T 2 Pk (1667 %),
A5~ H G K B B s 90. 00% , K EEAFE I AR T
1.5 T & B0 5 ol 39. 77 %, TF AR Sy 92 ]
BmEE R SR 39. 14%, R WA ST E X
(P{H3<0.05), W1,

R 1 HIV B & b 222 R0 W 2 3 B0 32 TRl

2.2.2 RGEIRAR BORE A KGOk U« o o M AL A R
W B L 39. 0804 5 i ik HA AR 12 K A K B
57 IR B b LM% B b 47,37 %0 R R R Gk 2 LR
7] A RS I R AR W i B R 22 S B9 A it o 0 (P fE
¥1<C0.05), W% 2,

F 2 HIV 5 kg i A2 T A AR K i) >k 5% W B 1) 52 i

HIVE& Mk Mk

HIVE Wk MK

A wa mg wmoo ¢ PR
T 51 5 72 31 43. 06 4.82 <C0.05
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¥y T Aotk b R RS IR R AR A TR S 50 (3193 %6) ki H il (30. 97 26 LB AE BE (9. 92 %) | KL CR 4R
1) (4. 34 %) VB ML EPEC NG (3. 07 %) B MEXIBHELIER (1.75%) . it N RASERET A B R EMIEN, W
e 1l 525 0o 5 ARG 11 25 2 2998 A0 T T B8 00 W] x5k AR R R AR R BT SR AR i A BRI R R LA AR

R G RGP 5 FE TS5 5 VA DR AR A AR TR

hESES R195. 4 ERARIRAD : A TEHE:1006—9070(2016)07 —0035—04

Mortality and PYLL caused by circulatory system diseases

among residents in Jiangsu province, 2013
LUO Peng-fei, YU Hao, HAN Ren-giang, LIN Ping, ZHOU Jin-yi
Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009, China

Abstract: Objective  To analyze mortality and PYLL caused by circulatory system diseases among residents in Jiangsu
province, 2013; to evaluate disease burden of circulatory system diseases. Methods National surveillance information of death
caused by circulatory system diseases in Jiangsu province in 2013 was collected, disease burden and its population distribution
were determined by analyzing mortality, standardized mortality, PYLL,PYLLR and AYLL etc. Results Death cases caused by
circulatory system diseases accounted for 38.62% of total deaths in Jiangsu province,2013. The mortality and standardized
mortality was 258. 73/10° and 122. 96/10° , respectively. The mortality and standardized mortality was 256. 09/10° and 122. 68/
10° for males, respectively; while mortality and standardized mortality was 261.41/10° and 123.09/10° for females, respec-
tively. The mortality and standardized mortality was 253.26/10° and 122.08/10° for urban residents and 262.92/10° and
123. 68/10° for rural residents, respectively. Death caused by cerebral hemorrhage, cerebral infarction, stroke, chronic rheu-
matic heart disease, hypertensive heart disease and coronary heart disease accounted for 79. 30% of all death due to circulatory
diseases. PYLLR and AYLL of whole population were 5. 84%, and 4. 78 years per person. Both were higher among males and
rural residents PYLL ranked in the order of coronary heart disease (31.93%), cerebral hemorrhage (30.97%), cerebral in-
farction (9. 92%), stroke (not specified hemorrhage or infarction) (4.34%) ,hypertensive heart disease (3. 07 %) and chronic
rheumatic heart disease (1. 75%). Conclusion Circulatory system diseases rank top 1 for death causes in Jiangsu province.
Specific measures should be implemented to achieve early diagnosis and treatment among male and rural residents with higher
early death burden while controlling mortality of major death causes such as coronary heart disease and cerebral hemorrhage .

Key words: Circulatory system disease; Mortality; Potential years of life lost; Death surveillance
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Analysis on the mortality trend of colorectal cancer in Suzhou from 2002 to 2015
HUANG Chun-yan® , LU Yan, WANG Lin-chi, HU Yi-he, DAI Ning-bin, GAO Yan,
HUANG Qiao-liang. LIU Na, WANG Hai-tao
* Suzhou Municipal Center for Disease Control and Prevention, Suzhou 215004, China
Abstract: Objective To investigate the mortality trend of colorectal cancer in Suzhou. Methods Demographic information
and mortality data from 2002 to 2015 were subjected to descriptive epidemiological analysis; crude mortality, standardized mor-
tality as well as the average growth rate of mortality were calculated to describe the mortality trend of colorectal cancer. Results
A total of 11 137 residents died of colorectal cancer in Suzhou from 2002 to 2015, the crude mortality rate and standardized
mortality rate were 12. 71/10° and 9. 05 /10°, respectively. Rectal cancer ranked at top 1 (crude mortality rate was 7. 07/10°,
standardized mortality rate was 5. 05/10°), followed by colon cancer (crude mortality rate was 5. 46/10° , standardized mortali-
ty rate was 3. 88/10°) and anal cancer (crude mortality rate was 0. 18/10°, the standardized mortality rate was 0. 13/10°). The
average growth rate of crude mortality rate and standardized mortality rate was 4. 87% and 2.02% , respectively. The crude
mortality rate of colorectal cancer showed an ascending trend from 2002 to 2015, while standardized mortality didn’t show any
significant trend. The crude mortality and standardized mortality of rectal cancer and colon cancer all showed ascerding trend.
Males have higher mortality rate than females. Residents younger than 40 years old maintained a low level of mortality rate,
then mortality rate increased upon age quickly and both males and females reached highest peak in group older than 85 years old
(157.57/10°,94. 22/10°). Conclusion The mortality of colorectal cancer is at a relatively high level in Suzhou. Colon cancer
and rectal cancer mortality both showed ascending trend. Effective prevention and control measures should be carried out.

Key words: Colorectal cancer; malignant tumor; Mortality; Trend analysis
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Study of optimal time point for early renal function impairment

diagnosis among type 2 diabetes mellitus patients
LIU Chang-jiang, MAO Rui-kui, RAO Xiao-pang

People’s Hospital of Chengyang District ,Qingdao 266109 ,China
Abstract : Objective  To explore the optimal time point of renal function impairment diagnosis among type 2 diabetes melli-
tus(T2DM) patients;to provide scientific basis for intervention treatment. Methods A total of 742 T2DM inpatients aged 35
to 80 years old taking treatment in Chengyang People’s Hospital from 2009 to 2012 were selected as studying subjects by strati-
fied sampling method, who were assigned to 6 groups( A-F) according to disease duration: group A included patients with du-
ration less than 1 year; group B included patients with duration from 1 to 3 years; group C included patients with duration from
3 to 5 years;group D included patients with duration from 5 to 7 years; group E included patients with duration from 7 to 10
years;group F included patients with duration more than 10 years. All subjects were measured for related indices and analyzed
for biochemical indicators. The statistic analysis was performed by SPSS 19. 0 software. Results There were significant differ-
ences in age, fasting plasma glucose (FBG) , glycosylated hemoglobin (HbAlc) values among groups(all P<0.05). The glo-
merular filtration rate (GFR) of patients in group D was (135.5 + 15.6), which was statistically different from group A
(96.8+£12.8) ,group B(99.7+£12.4) , group C (102.5413.2), group E (78.8+12.2) and group F (50.6£8.5) (all
P<C0. 05). The receiver operating characteristic (ROC) curve analysis showed diagnosis index achieved the highest value of
0. 34 when duration was more than 5 years, the area under ROC curve was 0.70 (0.69-0.72). Logistic regression analysis
showed that risk of patients with more than 5 years duration increased significantly (1. 87) , with statistical difference (P <C
0.05). Conclusion The optimal time point of renal function impairment is 5 years duration of T2DM. More attention and in-

tervention measures should be paid and taken for T2DM kidney impairment as early as possible.

Key words: Type 2 Diabetes Mellitus; Clinical diagnosis; Early renal function impairment; ROC curve; Time point
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0.05), MFE1,
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WC(em) 72.3410.8 71.6410.8 72.84+11.8 73.1+11.6 72.3410. 8 73.74+9.8 0. 465 0.612
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RS PE O BIh 65. 79 %6 FN 69. 35 %6, B T 0 {1 BH

Pk TR 43 ) A 56. 29 % Al 74. 13 % B, ROC 126 F
K (0.70,0. 69~0.72), W3E 2,

£ 2 RIE DM UG RE R E  ROC fh 4w D) 5
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Efficacy Evaluation on health education of DUI after 1 year in

Dantu district of Zhenjiang city
ZHANG Yang,.WANG Ying, LIU Yan, JIANG Fang-ping
Zhenjiang Municipal Center for Disease Control and Prevention, Zhenjiang 212000,China
Abstract: Objective To evaluate efficacy after multi-department intervention in Dantu district of Zhenjiang city. Methods

Random roadside breath testing for alcohol and questionnaire based survey on drivers were conducted before and after interven-
tion; the DUI rates were compared. Results A total of 1 322 drivers were investigated for baseline survey in 2014, the DUI
rate was 2. 87 %. Statistical difference of DUI rates was observed among different groups of drivers with different driving time,
vehicle types ,trip purposes, drinking frequencies and whether being aware of minimum blood alcohol concentration for DUI
definition(all P<C0.05). 1 year after health promotion and enforcement intervention, a total of 1 328 drivers were investigated
for efficacy evaluation, resulting DUI rate of 1. 05%. Statistical difference of DUI rates was observed among different groups
of drivers with different vehicle types and whether being aware of minimum blood alcohol concentration for DUT definition(all P
<C0. 05). All DUI were minor drink-driving, the DUI rates were statistically different before and after intervention( P<C0. 05).
Conclusion The DUI rate decreased after intervention in Dantu district; however, DUI phenomenon was still exist, which re-
quired strengthened implementation of intervention measures.

Key words: DUT; Health education; Efficacy evaluation
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