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Abstract: A simple,rapid and specific gold immunochromatography assay (GICA)was developed for the detection of
Streptococcus pneumoniae C-polysaccharide (C-Ps) . Based on the double-antibody sandwich principle, monoclonal antibody
against C-Ps labeled with colloidal gold was used as the detection reagent. Our data demonstrated that the strip could be eas-
ily operated and the results could be rapidly judged within 15 min by naked eyes. The assay is highly specific to Streptococ-
cus pneumoniae and showed no cross-reaction to Bordetella pertussis , Neisseria meningitides and other important respiratory
pathogens. There was no significant change in sensitivity and specificity when the GICA kit was stored at room temperature
for 12 months. Compared with the current detection methods, the new method has the advantages of simple operation, rapid
detection, low detection limit, high specificity, and good stability. The strip had a sensitivity of 70% and a specificity of
100% . The performance of the strip was highly comparable with similar products in sensitivity and specificity such as
BinaxNOW®, which was developed by a US company. In conclusion, the GICA-based kit described in this paper could po-
tentially be used for clinical detection and early diagnosis of Streptococcus pneumoniae infection.
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1.1 ##

K« IR EEBRTE (Streptococcus pneumoniae) |
fili % v& B8 & (Klebsiella pneumoniae) . B H "z #ifF
(Bordetella pertussis) . i 15 R 4% 35 IR 1 (Neisseria
meningitides) . Vi J& Vg Il AT B (Haemophilus influen-
zae) . KR4 QW (Escherichia coli) . &R
(Monilia albican) . 4 V& 8 # Z BRI (Staphylococcus
aureus) . IMEEER T (Streptococcus sanguis) , FEf ik
S NEILES 8

JRFE: &4 10 ng/mL C-Ps [fitEE ABEIR BRI FH
PEIRAE 40 103, SRR AAEATEIREE 40 1)

7 3 AN TE 4257 . PEG 8000, Sigma 2\ #];
1640 7725 MG 4 M3k (FBS) , Gibco Al ; A4
(AuCl3-HCI-4H,0) | #7E5R — 4 (C¢HsNa3;0,2H,0) |
RIS (C,HINOs) , EZ5ERHL; A1 A
H GHBO34, B H 5245 iAWy RkH AT BR A 7l 5 i
FREPU/NR UM TG, AU e e R A
PR T 5 il BEBK T 20 B B 2 i, 561 SST 244
A5 A BRI AC S N E BinaxNOW ™7 iy, 5 [ B 4
Rl ARSI

FERS : CN140 fSPRETHENR , ZEL T 223 7] 5 GF-15

S FRH . GF-60 FE 5 AP270 WK 4R . PVC iEH .
SeRTELE, BTN S SR AR YR A TR A H.

3% MK3 BEARY . 311 B CO, BEFRAA | ks
J19EFEAS , Thermo 73 W] ; HM3030 ) 55 42 4
ZQ2002 Hruldl, LG EtnEMRIEA PR Al 5 SR
TR, e P RHEARHE A BRA F.
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HIBPT C-Ps FRGIREBUARM AR SB3B9 HiAS
SCEARAE . FE RS SCER (11 09 5 15 IRV et
2NN R RO E B B 2 IR FOR SE R 1
JE G B9/ A Y. SRR K, B OB B TS, DR TR
Fnztifk.

1.3 BEEREFENMENTEE

Fie B8 2 22 STk [12] B0 0.01% 1 48 4 TR 7 TR
100 mL 7EMEE I dEas I E B, ImA 1%
FREEmR = 8H/K AW 1.2 mL, 4622835 15 min, HEFE
B V2P EioEd e e & O AEERT Y R o 1 = O T
EIR, RE AR ZE 100 mL. BURA4: 100 mL, H
0.2 mol/L K,CO; i 15 % pH = 8.5, % 2 mg $it C-
Ps FATTREHTIR SB3BY INAIASERF , IRAGE
IRFFE 1T h, DA 10% BSA ZFEAOECH 1% , Fm
A 10% PEG 8000 ZJiiit/-4h 0.2% , IR E =
FRE 1h. 7000 r/min &0 45 min, /O E TR,
FH A 4 5 T B DL 2 JE AR AR R 1/10.
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TRYC S K AR | PR AT 4 A AR PVC IR
Mg k. Kt C-Ps BLsgfEdiiA SB3B9 A 10 mmol/L
PB FiBem, 1 mg/mL, FRIBEALLL 1 uL/em 0 AR
T TR PR LT AE B ARG 2R (T £8) |, BBl 1gG
FRIRIRE T R B, 1 mg/mL, [FIRE FAE S I TRY R
LRAERR I T LR (C £8) b 37 CIRAS T4 1 h JFH
. SRR SARES A NC BRI K AU K
FiG2] PVC AR L, FISrPINLIIAL 4 mm FEATIA4L
P /N vl S I i 5 o o e~ B ) Y
1.5 WiNRERHERE

PR AR AR BCE, B 100 L PREER I+
JIEEFL, 25 15 min BPAPEZE R, 15 min J5 0%, 4550
FIRE 2 A 1 R,
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Fig.1 Result interpretation of Streptococcus pneumoniae
antigen immunochromatographic strip
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BEBRTE PHME ; 0 1 42T a2k (U W /K 4% ) i BA
Pk, ISR T IC B 550, WA ARt 25 2R 44
1.6 IRKEHFRUELR

B AR | i S A R 100 ~
10" mL™", 45 FLRL B A o A DU RE it L P R K A ik
YR A5 F AN Je 25 S0 3 T kiR Ak 2% , 43 5% Ff
DA S EA ARSI, ) L o 4
1.7 R4 &R PR B SE18

¥ C-Ps DIAFRER /KM 5IF B2 500,200, 100,
50.20.5. 1.0 ng/mL il BAF WAL by, FH R0 A
YR S5 e BEAGTIN Ko 235 SR 7 7 VR R AR A%, X DA
e A ARSI , A H R A
1.8 IRKKIRE LR

PR AR BT =AM 37 °C, ARk 1 EER
R BH AR A% BIPERF A 5 e et R
FEMAEAL.
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VEEZEE BinaxNOW™ Jiili 48 4% B B Bt S A Il 3
YR SF AT REASIN . 4 531 e RERS N R 85 SR 1 o Ty 1
XoF BEPEAE ity B B A b A T ARG, Bl Xk R B MR
Sk

2 ZR54HH

2.1 $1 C-Ps B [EHIIEM

37 A2 N B XL C-Ps BATERERUIARMES T
#r. IIA 20 uL K 100 pg/mL [ C-Ps Ay
i AL A0 BIA 20 pL B E A 100, 50,
25.12.5.6.25 pg/mL $T C-Ps FATERENUAT 1—5 5
FLHs A 20 uL AEFEER KT 6 Sl AR BT
BE. 255 n1E 2 FR , LA AMIET 6.25 pg/mL.

B2 #1CPsEREHRERENY KBER
Fig. 2 Results of double immunodiffusion test for C-PsMab
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Fig.3 TEM characterization of collidal gold solution
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Fig.4 UV-visible absorption spectra of the collidal gold
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Fig. 5 Test results of the strip
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i FEE 4 7% S5 R TAT Y J g ILAT BT L K A IR L 1
CEERTE | B O BRIA | AR BR TR 55 TRk 0 ) 1
FEE 100~ 10" mL™, K5 AL IS I 46 9 1R AR 2%
3 A TASIN , ] i S B B, 2R LR 1. X
A i S B R AT 5 I PR ST, T e Gl AR B 0 R
BN, HE R H A
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Tab.1 Cross-reactivity test of Streptococcus pneumoniae
immunochromatographic strip

C-Ps FHPESZH SRIFI:2:28 il [R A 6 i 45 R
— 3.

BCii il R BEBK T C-Ps PHIEIRFE 40 17 (50%) , B
PEREA 40 #y (50%) , 43 548 AT H il i 48 2% A
BinaxNOW i 4% 4 AT R FHEAG N , 45 52 W36 2.

£2 BHIREKES BinaxNOW XKL REERN £ R
HItL B

Tab.2 Comparison between the newly developed immu-
nochromatographic strip and BinaxNOW®

AR (BIMES ) -
T+ ORGSR —FRRE R,

25 KKERFEENRELLE

AR KK C-Ps 43 3IFEREZE 500,200,100,
50.20.5.1.0 ng/mL, 535l Htmich 1—8 Sik4tsk
PEATRGI, 25540 6 FioR. JREHRE A 1 ng/mL K
P2 AT B HL 0 ng/mL 255l 91k, 45 SRl S

B 6 MizEskE MR REENR
Fig. 6 Sensitivity test of Streptococcus pneumoniae im-
munochromatographic strip

2.6 KK EMRXE

AT 37 CHRAUFTORAF 21 d, KB B
TFE% | RE AR S, 85 R G hn e EIRAM
TAREE 12 A MAtA, Kl B AR A AR
FrifE.
2.7 BHIIRKEZESEINEDE~RAIILE

FH B R4S F BinaxNOW it 4 W fii 48 4k Bk

L P /mL ! WAL R 348 Binax ®

il 48 52 B 1A 7.37x 107 - 28 52 40 40 850  50.0 70.0
i 2500 10 ) i 2 AT E RS SR AR AR
C RIS A5 BE LG T 8.89x 107 - 28 173 (35.0%) , BAYE 52 173 (65.0%) ; BinaxNOW “ k4%
N e - ARIRIEE 40 63 (50%) , Btk 40 £y (50%). A illke
i 58 10° . A IRARA RABE 70.0%, Fr5bE 100%, BEA% 5000 (e
KA 5.10x 10° - 100% , FITETRIIE 76.9%. BinaxNOW ™4t 4% 7=
SHEAERE 8.70 x 102 - 100% , ¥ S Pk 100% . A # Ik &R |K LS
gﬁﬁﬁﬁ PO - BinaxNOW “i 444645 SR — 550K Pa {HH 85.0% ,
Bt B skt - FERE I 25 R IC KRB AR E T, B —3E Pe fHN

50.0% , Kappa {E°~ 70.0% .
3 & i

AR SCUA ARG R 7m0, 2R R 5 4 BR P 41 i e
Z WAL, ] T 2 4 BR A e % )2 M il Ak A%
AR IBRIA S 1 ng/mL, 5 H S |
i 55 ¢ 7% SR FR P L SRR I AT TR . KA R A FR TR L
O BR A | A 00 2 BRI A 0 58 SO 5 1l AR A
37 CHAAF 21 d, B T 12 4~ H, BIFRERF G4
RS PE R R B TO AR, HAT RAFrReoE M PHMESS
TN F PGS W , ke N E R P 25 5%
HOA RS By, AR, BRI ZE R Z R EZH RN
FEE , 455 R SRS A S . AR SZE6 A 3 A9 B R 4k
AAFRWE R 70.0% , Fe5seth 100% , 5 ESMGE
(IR 4 IR AR 2% RIS FEA UL T 52% ~ 88%! 'y
SERILAR—F Z I EPEBIE R 100% , FAPET
MHER 76.9% , PRI 2] SR U oy BHPE IR, AR
AT LA R A i 2 B B BT R , AN Sy B 4 o D) 7 22
WE—HA.

ESEAE R A L, ASBIE T AR R AR A H A
fRT B | MR 0 R, S AR Sk L R
U AR A A, FTRATE 15 min PSR PUHR ) & 45
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