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Extraction and Purification of the Klebsiella pneumoniae
Capsular Polysaccharide and the Effection on the Cell
Immunoactivity
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B S0CH A Lh, BG4 A E B 86 80pg/mL,S6CHA IhEABRASRERGAARENLELFT SRS S BASALEE
CTAB & ¥t 5 & , DEAE-Sepharose Fast Flow & -F % 4% #¢ Sephacrvl S-300HR st it id £ 44k Ao F FofmH - B R, &
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Abstract  Klebsiella pneumonice was culiured followed by the preparation and immunoactivity elucidating of its polysaccharide
{ CP3) . The lysis of cell is the first key step in the preparation, under the co-action of trypsin, lysuzyme and NP-40, the cell lysed
within 2h, then the lysate was concentrated by ultrafiltration which serves as concentrating and partial purfying action
simultaneously . Crude CPS was got by ethanol precipitation, then purified through the Ion-exchange and gel filtration, the purity of
CPS was judged by the gel filtration and agarose gel electrophoresis. The effect of CPS on the cell immunoactivity was studied in
detail, the results show that CPS possesses bidirectional immunoregulation on the spleen cells of mice, that is, low concentration of
CPS can stimulate the immune response while the high concentration manifests the inhibition significantly. The investipation

results will benefit on the exploitation of the CPS.
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BEFHFE, BN BRERREFE KP Wiy
LA B, R REREF AR EMAER K E,
FAHEEEN RS FEP EAFACKAETER
B — R, R E R AR L RGE AR
BRI,

FERE SR (CPS) R R AR AIREEHF -8
FEYE, b TAR AR RS RS/
G, CPS M4t dE W B 2% ik THB R/, o1
BB, RS, B RELTAREE
MEBEWNIRE, P TREA0ALLE. ZENE
BE RIS ARMAESE . BAXTCPS A
MERE R R R E MR W, BT ZEX LA
fRER IS EE T E R E, AIT&HEA CPS
HITRGME BHT AR R R THY . A TXA
W PR 41 B BRI MR LA B A Kp I W B W AT FRAE,
CPs WP B HE FRNAE.

AR CPS AU & T2 B 40 R A i
BT T, N CPSHIFF R BT T AR .

1 B85 H®

1.1 XBHH

it 4% 528 {0 KX 8 ( Klebsiella pneumoniae , Kp) Kp-
9 B, IR B -

BALRC DR AXBRER KEH:D+ L,
RPMI1640 15 7 # , Hanks ¥ B GIBCO %) @] ; MTT,
ConA,CTAB, 5 H N#I A Sigma 28 MEAOR AN E
¥4 T 7= dh ; DEAE-Sepharose Fast Flow, Sephacryl S-
300HR 3 H Pharmacia; A0S FEMR W H NUNC & Al 5
EEEHAAHIRE AW EERAKBE®REL
7 ; 2% KB AR {8 Thermo Labsystems 7™ & o
1.2 XBAHZX
1.2.1 FEEEEEHM .

AR R -

EWETE . EERAEY UBANERS R
1.2.3.4.5 A FRATHE

FRAE . UTERE A WERSE SRR, H
BREFREHA MALIELHRBESTRILENKSE
FF B B8 R B At 4k, 2240 R o S 3 ik WA Al 4k S B
B EREBHEERERS, RADE 7AW &
ELISA ¥ & S 1M, 7 S HmBmie .
1.2.2 MR AEHEEMBEEZER"D KPo
2 LB Mg SR E L, /MRS, LB FAR R 2
VCERAERBAEE LB L KYO ERLEE
IEAMARENREAELEE R -AEEAR

AH25mL #FIEFE AR 250ml =AM F, T 37C,
180r/min 1% % 3% 3 Sh EXHA KD WA FHF
WL 2 EMBEARFAERIEFRENTL AR
370, A% pH,ES & 75 ~ 350L/h, BEH e 200
~ 600r/min, ¥& 3 3.5h &1k KR,
1.2.3 #RITYE SHERR REBksE Gl
SN RAXEE S 3 T iR
1.2.4 Z¥Egiik. ZHEE RS2 CTAB K H 2
B EFAREN MR e .
1.2.5 HEEHEELSTE
BERCL e R4 {L S CPS, I Sephacryl $-300HR
H($1.6cm x 50em), FH B ALK B R, £ 7b 280 nm A
BiR-ERE i, Ik RO o B AR Ok
pIE Xl (AN
B RS B B e W Tk - CPS P 0.8 % B B W 55 BE /K F
ok AT B, A WA DA SR IS R-250, R R R
Ll
1.2.6 MK RAEEENED KA ConA 4 5H
P E A R I3 i 58 (MTT #) .

2 #XR

2.1 HERR
EEsEEdEMBRSAEKIEHE, ALE
BHRBGRE A RO, 2 RER L
¥,EBFRMTHRECQNES &7 A M & Npdo 3L H
fE IR I
2.1.1 NPAORI&E#E NPa0 BIEB TRIZEEH
LRI ANER, FAMY REEHNEYETER
HERER., EHEASBEAOLAREENXER
# EEKIE 1% (V/V)NPAO TN E B R RIR
FRIETEIEA
2.1.2 BEAMEBEERBRNRE . i XRHAKRE
37 10001U . 5001U . 2501U , 1001U/g B 14 B & G 85,
BAA 1% ( V/V)NP4O, F SOC L B A BE W 1h, @
HEBREARE, KABBERABKE XN 100U/
BB AT AR TR SERE LS, K S Ry
HAREK., KRG MATEE 80ug/mL, T 56 CIEH
1h, i ot AANLBE S 6 R BLER T 1001U/g B4
FREERMII HASHREH RS RE, UL
BRI KRB N A 25010/ Bk M BRE (1 RS
RUMEETEmE SEEEMEN, T LHERE
E2hAEERBE AKEE TEERIAFEAY, ME
3T ELISA R A B E T 2 A5 BIRB WA ELISA
EHEZS TRIZ"HREEL £,
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Integrated cell

Partial lysed cell

Complete lysed cell

1 Kp %26 i 72 44 B BE e 66 1 56 2 2 0 5% L 22 (1000)
Fig.1 Shapes of Klebsiella pneumoniae seen using light microscopy(1000)

F1 HfEHEDB CPSH ELISA &3
Table 1 Assay of CPS in the lysate by ELISA
ELISA

New process 1.55

Original process 1.36

BAHE Kp WRB T2 R RERE LA
NP40 1% FJB 5 (1 8 2501U/g Bk ,50°CHE 1h, &
J T 7 B W 80pg/mL, 56 CAE 1h,

2.2 HBBENRE

448 32 B8 20 W 1Y) 73 F L3 B K BOFE 90kD,
T 50kD HY B IE R 7E X MM AT SR . AEER
RFEBARRE 16, M FRBR (B 415) B
RO 45 W (R B 24 i) 20 5| iF 4T ELISA &3, % 2.

x2 BENRBZR
Table 2 Effect of concentration by ultrafiltration
ELISA

Original lysate 2.665
Condensed lysate 2.513
Filtrate 0.154

A8 G /o B, H ELISA A6 fE 7R A%,
TR JB5 e 4 T AR R, O Lo 4 S AR
i) ELISA {&¥E AT, 43 5 K 2.513 F1 2.665, Ja] g %
KH] 94.3% , ULBA LI BEFE A B I E K L B B oA
REFFREIER, 2B IEEA R KRD,
2.3 EBREBBEARE

BT ZBE R N P AR LR A LA
B e ZH A I SE R B M DT AR, IE AR
WA ZHRW 10 43, & S0mL, 4 5 4, 43 Bl im A R [F
BB ISR, &% 1h )5, B0 WET R, T4,
ME,HTHIESE. AR TREHOHES
Img % % T 10mL 857 o, ELISA 3K il 3¢ i & 8%
wHLER3 SPFE-FHEBEINRAOHEY, Xt R
BEERABMB P EBRBRERITN, 0% WS
86% CEEULIERUCRA Y , i FH M + B 458 AR
o, [ B 2% B 45 R 4 e ), R S R
A S FERB RIS EL b,

£3 FERVBFAI CPSHNEER
Table 3 Effect of organic solvent on the precipitation

Organic solvent Ethanol 1 + 4 Ethanol 1 +35 acetone 1 + 4 Ethanol : acetone(1:1)1 + 4 Methanol : methylal(1:4)1 + 4
ELISA 0D 0.635 0.862 0.857 0.806 0.925
Yield/(g/L) 1.93 3.20 3.48 3.20 3.60

2.4 ZHERSL W& 4,

2.4.1 CTAB 41 :CTAB 5 ZHifE4y 7 45 &5 it
T, AIH 5 KR A R Ay R BLAR AR 1% K
KR IMA 0.8 5 KB 3% i) CTAB, HEHE 1h, #i
B 2h, B R TTEE, A 10% /) NaCl 7 i, % #
ULIE. FHINA 4 F5ABA 2 BEDLIE 1h, B0 W
¥, F CREVE R UUIE , 2B% CTAB, HF L in
ABLARA IR AL, TRUTIE , 19 B LB CPS
( Klebsiella pneumoniae Capsule Polysaccharide) , i {k %%

242 BTXHBEN - REBESLREE, @
E RS, HE TS TR REN &M, LR
Z WA pH9.0 M9 Tris-HCI ¥ Wi, b FE W 3 K
0.2mL/min, % 0.05 mol/L S ALHI I pHY .0 Tris-HCI
VAV TR B 2% B, N ImL/min, F CBEFIE (AR
W, BERE R PR 0.4 mol/L S ALSN pHY.0 Tris-
HC1 % L, Ye B 2 28 1mL/ min, 0L FE 2.,

0.05 mol/L AL 85 Y pHO.0 Tris-HCI ¥ M ¥k 7%
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0.05mol/L NaCt 0.4 mol/L. NaCl
Tris-HCI Tris-HC1

—a— dot-ELISA

Oy Mggg

P
dot-ELISA

1 4 7 10 13 16 19 22 25 28 31
Tube number

2 CPSHIETXBEHEE
Fig. 2 Chromatography of CPS on ion exchange column

BRI TR B R M, 18 T TR, R B
T 5 R #2 R 0.4 mol/L AL #4¥ Tris-HCI pHI.0
BRBERRE, HEREEHMRREOFARSHERR
I, [ A B R 3% , 8 o B X R, 156 B O
B 4 AN 2 — , AR S BE U PR LAY R AE, AT
BB
2.43 BERIEREN - BESENIESELE, X
& Sephacryl S-300HR RUB g, JRIA BN 150mL,
% 16mm, @it EEEBEREBR R EMEFELE, HE
THEFMEAME, LHEREN 0.2mL/min, ¥ 17 5
& 0.5mL/min, WA 3,

3

—— 0Dy
—— ()D_‘m
—a— dot-ELISA

[ -
dot-ELISA

Olrga Oy

o

0 10 20 30 40 50 60 70
Tube number

3 CPs BERE b 6558
Fig.3 Chromatography of CPS on gel filtration column

HANRMERBR, K> FRBESH & LW
BOEEMEARK S RER S BN &, N AR
P4 s RS DA S R B B, (E R R, R
RS R MET, XA S ARSRNAEEREE,
Wl T RE N — S 4 F B R/ T AL I SRR
WS R, BRSNS REE 1533 E
MIBTYERE I, 5 F .13 Kp R, AUE i .

2.5 XBEEHENAE

2.5.1 HEBEBEKEN % 4SS CPS £ Sephacnl
S-300HR BB AEE BT, BBt 2R 0 B — X3 R, A2
B4, A T B A A AR B — TR B B AT R
54FRAMBRA R, HEBEA 280nm Al 490mm
(ZRMERERAR)NRERAETHAE 3 &
WEALEEES, WA 4,

20

15 —— A
g _._A-w(l
< 10
$os
I ST+
0 N
0 5 10 15 20 25 30 35 40 45 50
Tube number

Bl 4 CPS Sephacryl S-300HR % I 1 ¥ £5 31
Fig.4 Chromatography of CPS on Sephacryl S-300HR column

2.5.2  BfE W Uk 2 BRSBTS A
ZOMEKMPERESHIRE SRAE S, K
H A P B — BT, IR 3 €2 7 0k R B BE G 3R
EMRMEE, - RAERD S TR HH
ME— HEAEA.

1 2
5 CPS WaBHE 48 E e i 5k

Fig.5 Purity determination of CPS by agarose gel electrophoresis
1:dyed by Coomassie blue R-250;2:dyed by Toluidine Blue.

2.6 XESEBHALHE

WEREZEEED sOomg, FBEWTZA %
F4T CTABA B, E2RERBT 48, 5Pk
FMWETE, S ELSA ERMARRS S8, 1HE
BEMGLRE BAREALABERNTE, SR
4.

Fa4 XMSBOLLHE
Table 4 Comparison of different purified product

Yield/(g/L) Content of valid product /%  Yield of valid product/(g/L) Recovery/ % Purify degree
Crude product 4.2 18.2 0.764
CTAB treated 2.02 30.5 0.616 80.6 k.67
Purified product 0.251 95.2 0.239 38.4 5.23

2.7 FREREEMTHR
SRS MaSEREHEN Spg/mL,

10pg/mL . 20pg/mL . 40pg/mL , 80pg/mL, 160pg/mL AT
W 2 A0 B A S, TR 45 4R R R R B R
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A% S,

FS5 ConAfKHAEHCHEMALR

Table 5 The result of lymphocyte transformation
test with CPS(x +ts,n=6)

Sample

Agpm{zt 5,7 =6)

Crude product Purified product
160pg/mL 0.524 = 0.045 0.283 2 0.027 =
80pg/mL 0,551+ 0,036 0.301 £ 0.044 »
40pg/mL 0.612 £ 0.051 » 0.424 £ 0.053
Mg/ mL 0.661 +0.053 » 0.553 + 0.059 =
10pgfmlL 0.636 + 0.041 * 0.640 £ 0.061 *
SpgimL 0.593 + 0.050 = 0.685+0.059 =

Negative control 0.389 2 0.038
Posilive Control 0.530 + 0.046

* Compared with the control{ P < 0.01}.

i e JEE BT Sug/mL ~ 20pg/mlL T5 B 4 %t
o0 B 8 A A S B (R A R ] 3£
EOGMHEAMAKEREE FEFEBKBEILE,
40pg/mL ~ 160pg/mL BRI B AERAH L EHER
MEHEA SRR AR TEAREALBESHEEY
31 e UL A M T, 4 B A e T B HL A LI
THEM . HMH S~ 20ug/mL 4 B8 8 {2 #EEH,
FRRI M X R, AR E R, AR
55340 ~ 160 pg/ml. B, P& W B0, R E AR
55 ,160pg/mL B $I BAE R s sl i K, A AL &
¥R 0 ) A 04 e ) o Lk BB A A T, T SR
REEEEAKNEE R EMEAR, ME &
mPERS SRR HAAWRATIERARS S
R, XWUBTHSPSE - thH
J L HLIX M ARt R 55 3 T A R AT R
3 it

Kp WEZIKFAMME, REEHER. HEKER
REMEFI RS HEEMERANREE, HH
Kp RSN BEEREN B FEMHEEE
BERTHEHMMEE, CRI7IMRHE, H8 . 5W.
BFEROBURYEERD Y LUE 32 E Yk #
R, BRI A REE Na,CO, BA[F] 53 0 1 3
BOEEAHER BFEEAVHMAR BREAM
HEHERMABREER AR ITRM AR %, 8
HEENE EEHLET BEAMS SR EER
NP4O HI R E Bt

AVBENILE ZHAIRENER TH L KES
MHFE, PEAREHEEAL T FERE TR EDN
W, AR, R RS, REWR
WL AT R P R ERU N T, BB XL
MMrFEB T AES BRI ER.

EHAT E AR A CTAB L5 4% 10 W8 B 47

Tr B ATBR PR A 2 I L AR K MR D s S sl Ak A TR
MEN. Kp REZESHRES S AL RH
DEAE-Sepharose Fast Flow 555 & [ 2 F 32 #9 BR 1
fraifh. LA R AT Tris-HCL 28 9 3K, 37 52 0 30 #3 7
LR oA EREE RN pH R EN RN EF
BEHATHX # - PRIHETHRET EHEEF
B RN, BB E Y ESERTE
sl ad bR A A KSR S A YR L, %
LTHIESR.

EWEAG R FRAERA — a1 2 E R H X
H—da ERMER, LFEERRA Y MR8, &
ITF IR R 77 Bl T 2 LSS 2R —it .,

ARG PR AT, 2k HF 42 B A0 3K 40 Mo g 4k S
5 BIBTT 1 2008 ok R0 405 ) 40 B S vE A B
FHERE CPS MMM EEE, JFAAHR
B e fwER. REFEEMAERER CPS
RAERGH AL R, K@it R EME N
B EFEIRF 5T,
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