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Study on a high coverage of measles vaccine while high incidence of measles disease still appeared in
Shaanxi province LI Ping, SI Yuan, LIU Yi, GUAN Rong-hui. Shaanxi Provincial Center Sfor
Disease Control and Prevention , Xi’ an 710054, China

{ Abstract] Objective To analyze the affecting factors on the cause of measles and measles vaccine
under the high coverage of measles vaccine in Shaanxi province. Methods Age distribution and vaccination
history on measles cases were studied. Throat swabs were obtained from measles cases. Measles virus was
isolated from collected specimens with phenol-chloroform extraction method. Amplification was performed
by RT-PCR in order to amplify 450 bp fragment of the -COOH side of N gene,and then the sequences of
PCR products were detected to confirm the gene type of measles virus. Sera were obtained from patients
who were in acute phase of measles disease,and antibody titer against measles vaccine strain and wild strain
were determined by small amounts neutralization test. Results Measles cases with the history of measles
vaccination were accounted for 38.97 % of the total numbers. The geometrical mean titer (GMT) (56.18)
against S191 attenuated strain was significant higher than that of wild strain (26.90) among these measles
patients with history of having received measles vaccination. The GMT (25.40) against S191 attenuated
strain was similar to that of wild strain (27.86) among these measles patients with non-history of measles
vaccination. The antibody negative rate against wild strain was 19.15% to these sera from patients with
the history of measles vaccination and antibody potency against S191 strain was less than 16. Conclusion
The appearance of higher measles incidence under the higher coverage of measles vaccine indicated that
measles epidemic strain might degenerate as the result regarding the failure of the present measles vaccine in
protecting the transmission of H1 wild strain.
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450 MRRIEXT FEF , Bl BioEdit 3K 4 X i 64X 38 #k A
ArER 8 NERK N A 450 o8 E 75
HEAT X A T, W e BRI 4 B,

4. BEB P APURTIE PRI AR B &, BEHK
VA Sy o [ 2 5 A L R BT AR L B R TR B R
BRI 191(S191)BRAA ZE 2005 4E M RRZ BE R T
oy Ay HL 3 A 5 8 Bk (SX05-2, Mvi/Shaanxi.
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1. BRIZ % 75 1 B R 43 0. 2000 — 2005 4E 3435
WK 8 23 &k, Xt H AR 19 BR AT R FI € B 45
R4 H1 R, H A 2000 4F#HATHRE Hib
20,2001 4FE DL JE 38 Hla WAL (F 1B 1),

F1 2000 — 2005 4 BEVEH BRI IR 3 2 H 40 7Y

L EMSG W HE i 44 HERA W4
Shaanxi00-15 Mvi/Shaanxi . PRC/19.00/15 H1 Hilb
Shaanxi00-28 Mvi/Shaanxi . PRC/26.00/28 H1 Hlb
Shaanxi00-39 Mvi/Shaanxi . PRC/30.00/39 H1 Hilb
Shaanxi01-3 Mvi/Shaanxi . PRC/11.01/3 H1 Hla
Shaanxi01-7 Mvi/Shaanxi . PRC/15.01/7 H1 Hla
Shaanxi01-10 Mvi/Shaanxi . PRC/16.01/10 H1 Hla
Shaanxi01-31 Mvi/Shaanxi . PRC/28.01/31 H1 Hta

Shaanxi03-1 Mvi/Shaanxi . PRC/12.03/1 H1 Hila
Shaanxi03-2 Mvi/Shaanxi . PRC/12.03/2 H1 Hla
Shaanxi04-1 Mvi/Shaanxi . PRC/22.04/1 H1 Hla
Shaanxi(4-2 Mvi/Shaanxi . PRC/22.04/2 H1 Hla
Shaanxi05-1 Mvi/Shaanxi . PCR/13.05/1 H1 Hla
Shaanxi(05-2 Mvi/Shaanxi . PCR/13.05/2 H1 Hla
Shaanxi05-3 Mvi/Shaanxi . PCR/13.05/3 H1 Hla
Shaanxi(}5-4 Myvi/Shaanxi . PCR/13.05/4 H1 Hta
Shaanxi05-5 Mvi/Shaanxi . PCR/13.05/5 Hi1 Hla
Shaanxi05-6 Mvi/Shaanxi . PCR/13.05/6 Ht Hla
Shaanxi(5-7 Mvi/Shaanxi . PCR/13.05/7 H1 Hla
Shaanxi05-8 Mvi/Shaanxi . PCR/13.05/8 Hi1 Hla
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F2 2003 —2005 4BV 4 BRZ TR B AF I A 5o 28 s B B 4 A
o 2003 4 2004 4 2005 4 & it
¥ B GRS N 7 5 3 B RFEE R BB HAREER 99 ) 4 GE TN
A
<8 75 0(0.00) 114 3(2.63) 323 4(1.23) 512 7(1.37)
8~ 401 98(24.4) 497 168(33.80) 817 237(29.01) 1715 503(29.33)
FE
2~ 469 199(42.4) 487 226(46.41) 427 205(48.01) 1 383 630(45.55)
4~ 416 213(51.2) 398 199(50.00) 447 240(53.69) 1261 652(51.70)
6~ 484 269(55.6) 337 159(47.18) 313 164(52.40) 1134 592(52.20)
8~ 366 207(56.6) 287 140(48.78) 242 123(50.83) 895 470(52.51)
10~ 531 308(58.0) 425 209(49.18) 466 233(50.0) 1422 750(52.74)
15~ 185 65(35.1) 167 58(34.73) 312 84(26.92) 664 207(31.17)
20~ 184 31(16.8) 189 26(13.76) 463 57(12.31) 836 114(13.64)
30~ '90 25(27.8) 64 2(3.13) 181 15(8.29) 335 42(12.54)
&it 3201 1 415(44.2) 2 965 1190(40.13) 3991 1 362(34.13) 10 157 3967(39.06)

RSSO N BB, 155 N BRI R I (%)

ST AR EE R R 31 B AR E (£ 3),
GEEL L G SR ) S191 AR /H1 BF 3 Ak o A B A
GMT=2.09, Z&F ZR A LI EE X (+=1.9150,
P<0.05),H 7 S191 #%/H1 53 & 1Ml ¥ AT &
MM=445 1 & 25% , T K H B H1 B 3 #k/S191
Me=4 £53E; THRE SR AIXT HL BF 8 #k/S191 %Rk
HHIPLE GMT, Z & ZF XFEITHEX(P>0.5),
HHRBELE/ TR S HE S191 B FHHLIEGMT =
221, B ERAHZ T FRE X (t=1.725, P<
0.05);H1 BF Rk P Fidi 1k GMT 74 S /5
RBESEN, HEERTGEITEBEL(P>0.5),

R3 RS2 M R AR E R

PR KT 5505 R LR
o FI 4 A EEX: 3 T s it

BH (1) sxX05-2 S191  SX05-2 S191  SX05-2  S191

- 0 0 0 0 0 0

2 2 0 0 3 0

4 2 4 1 1 3 5

8 1 0 2 4 3 4

16 0 0 2 1 2 1

32 2 1 3 5 5 6

64 7 1 3 2 10 3

128 1 6 2 1 3 7

256 1 4 1 1 2 5

&t 16 16 15 15 31 31
GMT(1:) 26.90 56.18 27.86 25.40 27.36 38.27

3. FEH R LT R OA [ B AR A BT AR K
S191 ¥k/H1 BF gtk MHEAGMT=1.87,1~2 % |
3~4 % .5~6F M 14 ZHFRADH RH2.17,
1.41.2.04 1 1.77, ER B EHRIT 22 E XL (P
0.01),H o Il ¥ " A Hi & B S191 #k/HL B &

PRZ=445 19 15 26.34% , T & & B0 H1 BF 8 #&/ S191
M=afgH, FHE GMT 1~ 2 ¥4 BE, 51
HERAEZRHEGEIT# B X (P<0.01), UEHR
TR, S FERAEERFERFEITERL(P>0.05),
He, S191 ¥RBU ik Rk h<<C16 # B4 i 38 i 4 9 5
10.29% (7/68) .37.50% (15/40) .34.21% (13/38)
30.0% (12/40) (& 4) . HMFIF MK P RFE GMT
WS E M EREEIT%E L (P>0.05),H
TR H RS A B S S191 #kF0 H1 B &
i iE GMT 2R3 E &% B X (P<0.01)
(£5), MBI ESR S191 Bk H97.85% (182/
186) ,H1 BF &R N95.16% (177/186) o

B T3 E S M 2006 4 58 5K 2 52 B & Fh B (A
BHL.5~2 % , EARKRBIFTH47.26% 1H1~6 % JL
ERHES THARBERBRE. FREH . ESF
BRI B2 B x5t S191 # & H1 B HH P
PR GMT ME MBI LHE % B L (P>0.05); 4
Fl— 4, o 2 A5 B A S191 Bk H A4t 1k
GMT¥ET Hl Bk, ERARITHF B X (P
0.05),

4. AR S191 HLik KXt HI BT %A
TR AR R VS B, Y S191 Btk
<16 Bf , A H1 HEHERIAEA M E B, A
PERBE S191 BRPLIASN TRET N (£ 6) o
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F4  REHOIRFEAFERAET R ME A KEHER
F #® H (D) it
$X05-2 S191 SX05-2 S191 SX05-2 S191 SX05-2 $191 SX05-2 5191
- 4 4 0 0 3 0 2 0 9 4
2 0 0 2 1 1 1 0 1 3 3
4 2 0 4 4 2 0 4 3 12 7
8 2 1 6 2 8 4 8 5 24 12
16 8 2 6 8 10 8 9 3 33 21
32 11 6 11 9 4 11 11 11 37 37
64 15 8 5 9 5 5 0 10 25 32
128 17 11 6 3 4 8 5 6 32 28
256 9, 36 0 4 1 1 1 1 11 42
it 68 68 40 40 38 38 40 40 186 186
GMT(1:) 47.14 102.29 22.24 31.45 16.90 34.42 17.75 31.45 26.36 49.30
RS BEAKZSREAAEREINMBEELEERZEODFTPRREKENEZR
B O | &t
SR T S Bt kit
SX05-2 5191 SX05-2 S191 SX05-2 5191 SX05-2 S191 $X05-2 5191
- 3 1 6 3 6 2 3 2 9 4
2 2 1 1 2 0 3 3 ] 3 3
4 4 6 8 1 7 2 5 5 12 7
8 11 3 13 9 12 3 12 9 24 12
16 15 11 18 10 21 12 12 9 33 21
32 14 16 23 21 23 23 14 14 37 37
64 4 10 21 22 9 17 16 15 25 32
128 9 7 23 21 16 19 16 9 32 28
256 4 11 7 31 6 19 5 23 11 42
A 66 66 120 120 100 100 86 86 186 186
GMT(1:) 21.47 36.68 29.51 58.01 24.76 50.56 28.36 47.88 26.36 49.30
R6  FREHHIRFERME S191 Hitkst H1 B bk iy R 39.06% , Ko, BEFI~14 ZHRBP 0% AELHB
S191 $ik SX05-2 Brik B HE FRZFEE RS . QRRZ B 203 i 38 B kK 7
clLC) B, o watld SYHT B, 5 S B8 SO B 9 R B0 S191 Bk GMT
2 3 2 66.67 (56.18) 1 B & T H1 BF B #k GMT(26.90), H ¥
. o ! 1429 25 % b RIHL IR B S191/H1 445 ; T 50 5 g 5% 1 19
16 21 1 4.76 S191 ¥k GMT(25.40) 5 H1 BF &k (27.86) M ;A
32 37 0 0
64 32 0 0 B S LR R F A S191 BRGMT=2.21, T H1
o p : 0 FFEEHR GMT PIE AL . 8 T30 50 0l 76 Bk B H1
&iF 186 9 4.84 HERITENES A BMEAFR S191 #kitik, OJL

NERAERETRAWER, S Edm kLA E R,
5T EHKRBE AR, BTG4 2000 - 2005 4
MRERBETFBHHORZSERESTME HL ERH
%Y ,2000 E I RRZ AT Hib W4 ,2001 LA JE
WATHIH N Hla B4, 5 CHEEY HMENTE 4
AHREHRERBRTHREEBAR, ZEFEkR
BP9 4 BB W AT MR IR R 5 o
2.RRPFR KB : OBREE A 2003 — 2005 4 H 5k
BRBATE KU LELKEENRESLHES L

HEWHAENBIHAEKEEERMERKE THRE
BHP, KRFIIZHILERBERMN<16 H 5
30.0% LA b, X &4 M vE B 19.15% (9/47) K
H1 BPEpRPUARBA M, H1 BF 8 PR BT B o4 R B S191
RGO T R T 2 18 8 2, e 2 v A (R AR
WA 2 AR AN B R J1 8 S191 BRBLIRZ A K
12891 35 1 ,66.67 %  H1 BF bk LA BA 1B R
fRAKF/ S191 BRELIETTREAR B AP HI EHEA
BEKR, G LR, AT LA IRE H1 S HHRE®
RBEMATLHREE B RPBRLEFRESRHILE,



- 1100 -

AR AT 2 2007 4F 11 55 28 %% 11 ] Chin ] Epidemiol, November 2007, Vol. 28, No. 11

BT LA, B 7 4 30T 47 H 0 R 155 432 P K O T I
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3P SO % 4 B A SRR T Bk A B
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WERERO2 ~ SAE . 3K B A 1 3 R 8 B 4 4 L B 1
L1 4y ML 7 P TS AR B8 & B, 40 I L3 R A HI
BF 2 A 1V BE AR TR R S191 BRI EE B4~ 8 £, A
VBT822 % 186 143988 1 40 € 1 75w R BT AR K OF- 19
ST R DA B 4T L £ M P B TS S R
BEL otk 36 2% 2 7 TEE SE T 8 W SR8 1L 35 v R H 87 3

BRI RE 77 1 BAR T b M S191 kR, B, BATIA N
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(A X RAAR)

W 7 0 1 R 1994 — 2006 4

i 4 e 2 A

BB ORA HERF TaRE ERF

WX H 1983 4 & 3 H B 45 & 4E 1 i #4 (HFRS) %
BILAE KA K, 518 S B R, 2 XX 39 5% 6
R RR R RS R AL, BRI K HFRS #47 #
R A6, BUKE 1994 ~ 2006 4F HERS %2 1 W0 9 43 47 3%
HWTF,

13RS ik A BE R SR U F 18 )11 X 1994 — 2006 4
HFRS #&1% - %k, A OB A B A B X 41T )8 43 48
S, WECRHA R R, #TREERE. HRR
Fili, e Ll AR 45 % A T B R o O T AT 5 F 5T BT AL WU A AR

2.4 5 13 E 4L R4 HFRS B 1517 #, 4E 3 K 9 &
17.52/10 J7 , 3L #3612 3 61,56 T-%0.4/10 7 98 E#0.2%
E D,

R1 1994 - 2006 4 )11 X HFRS & 3% #1505 i

0 we RwE 0 | s

1994 653 960 52 7.96 || 2001 666 654 137  20.55
1995 655664 95 14.48 | 2002 668 534 137  20.49
1996 657 461 108 16.42 || 2003 670 334 158 23.57
1997 659 164 97 14.71 || 2004 672534 152 22.60
1998 660 963 101 15.28 | 2005 674 551 126 18.67
1999 662 804 176 26.55 | 2006 681210 51 7.48
2000 664 844 127 19.10

LELEABBAROIRE, 51T 13 £ % H 4 5% 6

Ve BAL 255100 1L A< 48 T84 1 i 988 11 DX 0 0L 9 4 ol o

- Koo Hl-57 bl -

4 AAE

AW BRENY, UHERQ -5 A6 WEFF % (699/
1517,46.08% ), &% (11.12 A By AR E 1 A 6) /&%
(380/1517,25.06% ), BBk £ (7- 10 B #) A KL% H &
(305/1517,20.11% ), 1517 BB H , RIWER H8~83 ¥, L
HHERBHE,20~55 2 5B RBOIB80.95% . Fi:
K 1064 B (70.14% ) , L ¥ &0 453 $1(29.86% ), B &z
[2.35: 1, B ERFHABE T L. RR(RRID)RREE
HEAAL(77.72%) ARIE BT A(9.82% ) ¥4 (4.2% ) B
AR 45k (3.36% ) HIH(2.2% ) R HABFTW(2.7% ),

A Bl e Okl BRAR ) 3240 WK, MR 182 R, B K B 77
HOMEB 61 R BEWR 22 R, A8 22 1, BEENR
4.3% ~6.6% 4T B R B ES. 6% . 2004 4F % K 8 K &
Jifi 10 45, B AR R 1 43, SRR I BRI R S B, R e
WEE L0, R FERE13.33%

300 ARAE 13 4F A E I 4 B, HFRS 238 )1 K &
EEWATA Y, S -6 EN— A, X 5 H b X )
HREBS-6 FRN-TRFHEMEYE. RREFHBHEY
HE&FEFVNES THREET, FFRERNOE RN, &
WL o, AR B R K £ (77.72% ), B2 3L H B 8 A B
b B AR S B R ERA AR KRR T BRI R
FMEWARRREES ., REAMRARER, B RRE
EERRINXBEES TVES BORES, X5 RIEHEER
B XA EHEEAEFENMFREEE X,
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