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Triton X-114 @RS BEZERARENMFERERPTANSEZNIEHAR
/%\_ﬁkﬁ]’ ‘%}]JJQ) ﬂ‘%ﬁ—x »mﬁs’z>»$ }%29% /—T‘ 9';9[‘4 /* -ﬁ‘k% ?
. ZzHRFELERAIERER P, L 650091;2. 7B EFHFIR /
TR EFRR . EFAESFHRLA, W 650118)
W OE.BHH FiT Triton X-114 4B B X2 EFHRAREN RFERRTAZFETHRHE, AiF ALEKREHR 1.2.3%Triton

X-114 J}an&#ﬂh\% R ERARENBERRTONEE, ATEABRRELMNERTENEZELFT Lowry #MEK G R A
¥ st X B A AR R YRR R R E A EF, BR @i 3 8RR, Triton X-114 46 % 4 £ MR &R
P AEEATFREMRT 0.25EU/mL, Kk Fi5 28 99. 9%, B MK F A 85 1Y . aB AN ERERAL oBFTLZLFLE
e, 2L 1% Triton X-114 XA &2 MmE R xR T A ETHRRF. &0 Triton X-114 A8 & 5 T H 2 & BA &7 R R T
N EE.

KEF AR MR AR WA F; Triton X-114

HE 4 E S :R373.13;R446. 61 M ERFRIRAD A MEHE:1671-8348(2010)04-0385-03

Method of the removal endotoxin from influenza monovalent virus
concentrate by triton X-114 liquid phase separation”
HUANG Qiu-xiang' s BI Hu-bing®, ZHANG Xin-wen®, et al.
(1. Yunnan University Monoclonal Antibody Centers Kunming 650091, China;2. Institute of
Medical Biology,Chinese Academy of Medical Science, Peking Union of Medical College, Kunming 650118, China)

Abstract: Objective To probe the efficacy of endotoxin in monovalent influenza virus concentrate is removed by Triton X-114
liquid phase separation. Methods Endotoxin was removed by Triton X-114 liquid phase separation, which final concentration were
1%,2% and 3% separately. The endotoxin content, before and after removal, was detected by tachyplens ameboyto lysate assay.
The content of protein was tested by Lowry assay, HA titer by chicken-hemagglutination inhibition test and the HA content was
measured by single radial immunodiffusion assay. Results The endotoxin content of monovalent influenza virus concentrate was re-
duced to less than 0. 25EU/mL after the third extraction by Triton X-114,the ratio of reducing was up to 99% ,and no changes in
HA titer,the recovery ratio of protein was 85. 11% ,and the change of HA content was very little. The best final concentrate of
Triton X-114 to remove endotoxin from influenza virus concentrate was 1%. Conclusion Triton X-114 liquid phase separation is an
effective method for removing endotoxin from monovalent influenza virus concentrate.

Key words: influenza single virus concentrate; endotoxin; Triton X-114

it B T i VR A o X R 3R v R A R R IR L R T BE 0. 25EU/mL, L5 0711060 ; 40 5 PN 2 46 A FH /Kl 5 17T

R R A VL DA XS VR 5 0 5 LA B b B g i Al it
Bl OB TER N RT3 .

PR B T3 1 R 2 R N 28 30 T AR PSR IR B R PR N
ROEEONUBEE E T Gk SR G RE kg (H il
TN EE R EA R AR A X SO SR BT — R R,

HARAEBB MR R . A SCRAR —ﬁ»iﬁ\ﬁﬁrﬁ?i(&jﬂﬁﬂﬁt#nm
AR 2 AT 3R B O A I A S il R R
HEFT ST AR Triton X-114 WA 73 B 12 2% BR800 o 2 Ji
T TR RCR .

1 #MREFE

L1 BB U H3N2 B5 A 2t 5 b R & 42 15 Triton

X-114 W H Amresco 227 . #5 3396B505; 407 N 5% % T /EHR
S A 2 2R R BT AR A 140EU/mL, it 5
150601-2006-3 ; % 1377 W [ LV {0 5 06 1 A ) 4 BR A ) R A

x  SEETH.FEK8637H4E BT H (2006 AA02Z409) s 5 Fg & H SRR 2% 3 & W B H (2004C0720M., 2006XY29), &

mail:lyb1010@ sohu. com,

TRV A A BR S B HAS O 5 3 SmL, 4t 45 07110605 85 1
O B I S R R v 2 2 A RS R T L A A
57 21. 24mg, L5 2002/04,

1.2 LRIk

1.2.1 R E Triton X-114 23 & ik 78 500pL Fi A
995 B JELRC TR 43 B A Hk BB Sl 1.2.3% Triton X-114, 847, vk
W Smin, R —A . THEB T H = 5 21°C, 37°CHH . WK
NGO R WP B B )RR =R T 12 000r/min, B0
Smin, WHL &R ERE I 2 k.

1.2.2 fﬂililli]w%? N E H R E 25 8 )5 3 EB (2005
WO MEATT . A AR R A A R R B R T Y i 1

BRI T e i A R — A A B ¥ L JH R U2 R 0. 25EU/
mlL B AR A B N R R R S Rk A I L AT 4
SR FWT UL 25 d i ]

HIRE#H L E-
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1.2.3 EAFRSEME RAH Lowry IS, BUE A& &
5 B AR 1 30, FHK 8 B BE 2 1mg/mL, i 45 26 [
AW . R B IRORR M R RS W 6mL F 1omL
v, FOKRG B 2 20 B SN b 2R IR T . R B BB — R R R
REGEIRAE LK E Tmb, i Sml SRR IR AT, 3 IR
B 10min, P # N ABIX ] 0. 5SmL, B4, E iRk & 30min,
0 J5 H 2R AT LA o6 e sl 86, 76 K 650nm Ak I 1 ok
BE . KGR U R H RIA I 0.0, 05,0, 1,0, 15,0, 2,0. 25,
0.3.0.35.0.4.0.45,0. 5mL, 4} & 10mL X4 . @k =
ImL 2, LR 45 145 N as (B8 L Db ofE il 28 A9 28 11
B Xk O LR Y B SR B [ S T TR AR A O B AR
N ATV EDE S N N S D i

1.2.4  MEEMIE RVaOMpEsEiR%. 96 fLim s
BAT 2~12 FI M 5010, 87 % K 4 T K, A~H 1745 1
FLA3 AR AR b 50 22 30 T 2 B W A A EE 1 21 I i
50l JMASE 2 31, R EWRFTJE W 50pL INASE 3 31, an 2%
A LG RE, 50 11 SR AT )R W S0l 3¢ 2% . 5 12 41
FH 5001 0. 87 %6 K T Az B AR K BB M o BR . Pl P 2 3 Rl i
WS T BN A FL A 50p0.0. 1 %608 21 44 g 2 o . 5%
R BEIR 2] F E 40~60min, WELLE K. M H & it B T7
A IS k3 ] AT .

1.2.5 IR SRR g B S i SR B B S e B
(SRID) ¥, #WEREGPESH BB S ml . K5 D
9: 1Bl A ilKs S H MRS KB RIRS, =R &5
30min, XS % FAE 100.75.50.25 % 6 B, ke & i B 2 40
JRS 2 hu B N B 3 BUBLAR A 1 Y035 HE R A, $T AL K
i B I LR 2 25 5 AR B 43 0 A B g AR L b, BB & 20~
25°CHFE 18~24h, Y o i )5 W i 41 )5 2 2% P B UL
TE I LA X A 5 2 e M AR T AT R AR N T R L
ABESR LB B B R A,

1.2.6 54 Triton X-114 R ER WHGE .05 FWE W, HG
JE PBS BT 72h, DL R BRH 58 4% Triton X-114, 4 6 /N4
W1k, MBS BAR AEI Triton X-114 58, &0
B R KRR

1.3 Siilz ik RHA SPSSIL 5 M4 3 Fh oA [\ i i
Triton X-114 4376 3 YK 25 Bk P 8 3 5 0 5 SRV /9 1M % 3

I IAT I 20T
2 &% B

2.1 ARFEMWE Triton X-114 X5 B R A M @it 2k
1 1.2.3% Triton X-114 43 5 %F [F] — &L 50001 B 3 8 A
o0 T SRR IE AT WROAE 43 B RBRN TR R R 3 YOI SRR
RO N EE R S RSB EMT 0. 25EU/mL, A8 T H &
25 3L E A BR M (200EU/mL) , BRI T 99. 9% . 1L B2 Hr
RAE R & ' A (I 5 R B AR —. R
Triton X-114 2B U 8% 8 J5 W v P4 8 22 )5 X I 388 28 & ik 2%
SIEGE T8 X, LA SR TR AR AR AR B A A
(HEFbRAE 300pg/mL) , MLEE R & BB (GR1.2),

2.2 1%Triton X-114 NFEER LBRBCR 3 Ht HIN2 38k 7
W N TR AP RERE 2L T 0. 25EU/ mL, W R R KT
99.9% . &5 AR . EE AP, [FEXE A HE H3INZ 30800 75 5
WEBRNEREIRD 3 RMIRENRRE TR EAR SR, M
BRIy B M ¥ 2 ek AT SR I TLIE h H in o B

FTHRESF20105F2 A% 3955 48

BTN BE R G T B R S B — R A AT

G, LR PR FE AN A, L BE 2 A i TP AR5 58 3 de i 4R 45

RIGHE NG R T HECKEZEMT 0. 25EU/mL, 2Bk R ik 3|

99.9% ., AR5 AT, 0k A B R AR /N AR IE R T R

W AP ARGNERNE N GE 3436 TR D,
1  HRAEEIERLE

, WRER & it L EPATELR SRR
B U s o ‘
(EU/mL) (pg/ml) & (pg/mL)
EiEri] 200~400 512 141. 090 4 86. 75
s

1% Triton X-114 SZHVREL

1 <0.25 512 120.145 6 86.15
2 <<0. 25 512 119. 835 5 86.72
3 <0.25 512 119. 894 7 86. 48
YifE <0.25 512 119. 958 6 86. 64

2% Triton X-114 SZBREL

1 <0.25 512 114. 092 86. 52
2 <0.25 512 116.132 1 86.19
3 <0. 25 512 115. 345 6 86. 31
HE <<0. 25 512 115,189 9 86. 34

3% Triton X-114 SEEGTEL

1 <0.25 512 114010 6  85.88
2 <0.25 512 1135546  85.98
3 <0.25 512 1140817  86.08
ot <0.25 512 113.8823  85.98

x2 REFSERRATLEZISZSEFTZ=HHN

7 S R IR i 2 77 il A e B2 F P
2H [) 0. 655 2 3.071 0.121
2N 0. 640 6
p=y 1. 295 8
%3 1%Triton X-114 REEXBRHE
o WRER & MBERTE  NEER MsEZE
(EU/mL)  (pg/mL)  EER R
EiiiE7AEO}
A#t H3N2  200~400 86.75 — —
Bt H3N2 100~200 87.96 — —
C it H3N2 100~200 84.26 — —
ke
A it H3N2
I YO 1 <0. 25 86. 15 >99.9 99. 31
I L 2 <0. 25 86. 72 >99.9 99. 97
I R 3 <0. 25 86. 48 >99.9 99. 69
HI{E <0. 25 86. 64 >99.9 99. 87
— ZRR T,
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HR3 1%Triton X-114 IEEZEBIRE
e WHRER & MEERGE  NEER IML%EZE
(EU/mL)  (pg/mL)  ZERFRO FCEROD
Bt H3N2

IR 1 <0.25 86.92 =>99.9 98. 82

IR 5 UEL 2 <0. 25 86.51 >99.9 98. 35

IR 58 EL 3 <0. 25 86.61 >99.9 98.47

fi] <<0.25 86. 68 >99.9 98. 54

CHit H3N2

LT/ €@ <0. 25 84.22 >99.9 99. 95

I REL 2 <<0.25 84. 21 >99.9 99. 94

I REL 3 <0.25 84. 20 >99.9 99. 93

BfE <0. 25 84.21 >99.9 99. 94

— R TCMI,

x4 A#t HIN2 RBR SR MR E & EIRE &

A H3N2 ik WRER OB BEURS R MR
IR (EU/mL) MG (pg/ml) (pg/mL)
i 200~400 512 140. 207 2 86.78
ERRIiiFiE 12.5~25 512 126.119 8 86. 69
5% 2 S 2.5~12.5 512 120.102 8 86.53
5% 3 WS <0.25 512 119.341 1 86.52

2.3 &A% Triton X-114 M LBR BHIATE Triton X-114 584
1 100pg/mL B2 Spg/ml, & R %GE 2R (o 2k, N B
F R M BE R R A SR (K D)

x5 ENHNEEENTH

) Triton X-114 HNEE&E ) EEFSE SRS
PSR T e X X
SHE(EU/mL)  (EU/mL) (pg/mL)  (pg/mL)
BT 100 <0. 25 512 113.882 3  86.52
BT 5 <0. 25 512 112.944 9  86.37
3 if it

WRERIT R ER R Z 24 FE2H W EN. HAK
J7 3 W AR L0 TR B BRI N R TR
PUSR A RS AT BT R B X 20 7 8 W] e T i R 2%
B A 7 K  Czermak 15 & IHE 7K & A 8 U8 FE R A AL 25 Bk 9
FR., NERDT pKLHZAH 1.3, 7R AT A /8 4 it
PR S AR I — P 5T T P B 8 1 5 e (3 0k R B R 1 S A
TN R . B2 (B F 5 EP0800862) SR T & A fifl i 3t
RO O IEIR L T W) ok 25 W E AL R R SRR TR
FA Z R R 3K, FE IR A1 B 1 A e T BE 32 00 B R 20 4
FUB. H T N 8 3 AT R — SB[ A 0 A0l i Ve S5 3R o0 2
SO TR] U 235 DL K 5 T A ik 38 445 4 458 L i b 3 A
B T 23 BR N R B 5 IR AR MR 5 B B IR O B
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1990 4F Aida Fil Pabst®™ & ¥ 88 FH Triton X-114 ¥ AH 4y
BE R E AR R BT N R Liv % [ Triton X-114
G3 L 2R TR - AR R AN AL E R - SRR M R A2 TR R R
WE A AP RN TR 5 AR B S R B Triton X-114
S BRI BI R T IR A A . TS A0 T RS HGE Triton
X-114 FPOE T L LR A BEME R LW RPN R, MEH
SN AR L, 20 2 UG8 8K, #1377 Triton X-
114 2B UL R B0 8 IR o A 5 3R BORORE 20 28 O k «

VEF 8 A Rl e BE Triton X-114 X 3 J8% 2R 40 9% B SRR P
R AR 7 B RO R L 45 3 R AN Rk B Triton X-114
YR8 A 28025 Bk Ut A 0 B SR N R O RN AE B
B E AR 0 RN R, Triton X-114 ¥ BE A%, 2 4 R
PG/ I 2 B A R MR e kB 126 4R Triton X-
114 KRN R

o NEH R BT R BRER AR Triton X-114, 8 [ R &
AN EER & mBURAR /DN LM R kA A . AR 3C
iR 2 T T SR P I 3 v (K 2 B B OR T s Gt 5 | AR 1
VA YR R BN B L R SR

Z5 BRTR L Triton X-114 K BRI T R I WRAH S 805 R 3k
filt, B ST T BRI RSN SRR T N R E R T RS
KBTI 25 B A% 4 Triton X-114. B A 18 b5 ¥ 48 F B & A5
e TR RS 1T BT AR

£ % 3k

[1] Perola OM,Andre ML, Priscila GM,et al. Methods of en-
dotoxin removal from biological preparations: a review
[J].J Pharm Pharmaceut Sci,2007,10(3) :388.

[2] EK2HZE R4 ISBN 750256526 A A R I i 24
(ZHOLST. dbmt b= Tl i bt . 2005.

(3] #BoTi, BE/NE. WAT MR w7 e e AR LM, db
ot E = At 1997,

(4] BRI, o 75 8 M) 33 , 55 it 2 24 7 B IR AL AIF 52
(1], |PEEE % ,2008,37(12) : 1307,

[5] Czermak P,Ebrahimi M, Catapano G. New generation ce-
ramic membranes have the potential of removing endotox-
ins from dialysis water and dialysate[ J]. Int J Artif Or-
gans,2005,28(7) : 694,

[6] Aida Y.,Pabst MJ. Removal of endotoxin from protein so-
lutions by phase separation using Triton X-114[J]. ] Im-
munol Methods,1990,132:191.

[7] Liu SG,Tobias R, Mecclure S, et al. Removal of endotoxin
from recombinant protein[ J]. Clin Biochem,1997,30(6) :
455.

(8] EFH, FHAE. Triton X-114 F U 2 B i 5 48 1K 74 3%
Pz pE iy N R LT b B Al a4 2e 3K 2008, 21
(5):438.

(s B #:2009-03-25 &[0 H 4 . 2009-08-07)



