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Study on the methods for the treatment of serum sample

in clinical bacterial endotoxin test

CHEN Xiaojia', LI Hongling, LIN Qiaohui, DING Youling™
(Fuzhou Xinbei Biochemical Industrial Co., Ltd., Fuzhou 350101, China)

ABSTRACT Obijective: To evaluate the different methods for the treatment of serum samples with clinical bacterial
endotoxin test kit (end-point chromogenic method) (hereinafter referred to as “test kit”). Methods: Endotoxin was added into
the serum samples from ten healthy people and then the samples were treated by different methods such as perchloric acid and
its improved type, alkali reagent and high-temperature dilution, respectively. The recovery of endotoxin was calculated and
statistically analyzed after determination with the test kit. Results: The spike recovery of endotoxin in the samples treated with
different methods were within the range required by the general limulus test method (50%-200%). However, there were significant
differences in the spike recoveries when the same concentrations of spiked endotoxin were added into the samples treated by
different methods (P<0.001). There were also significant differences in the spike recoveries when different concentrations of
spiked endotoxin were added into the samples treated with the methods other than alkali reagent (P</=0.001). Conclusion: The
spike recovery of endotoxin is accuracy and consistency in the samples treated with alkali reagent, which can be considered as the
first choice method for serum sample treatment with the test kit.

KEY WORDS
spike recovery

bacterial endotoxin; end-point chromogenic; Tachypleus amebocyte lysate; serum treatment method;

AR N T B R M T A M BE R 2 E A 0, e
= B TR I B PR MR AR . B SR A 20 4D

THEEEA . hoeiE, TRIF, TEAF@EARE
F MR

TR TR, HHEIEW ERNF
mE R A E AR E s RS X A a9 B 7. E-mail:
xb838888@163.com

igEEY) 20184F  5539% 21 (11H 1D

90 AEARTF ff IV FH I PR 400 BT P A ™), L S
BRI Py el i ] 7 R N -
oA VA AL 301 0 P A A R B e AR, S AE
Jiikst BV NS S REIETUE. SR EEs
Wik, A I PR E R e e I BT G BN I
IR BEA R TAL B T7 2 ] 70 Bl flis . s
BRi% T e SURE A R AR O, AR R B



fr i .

BN RN S (R BEREFNE) (R
ARy <& BRI R B - 7R & R T R
BT J5T, P P 003 T A R A 0 v D ] g D KA S
IR, BT X BN R R B (B [, S R R B
RJE AT BN, RN N B, e T
K () 545 nm FAEHEOEE (OD) i, FHRAEIRHE
2 T ST R P 7 3 e A T R R AR A
NILEFEATMHNEREE, LS 2 &
Beggchg B bl TR SR fr R E e LR A,
ORI B3 302 R B

TR 5 1) k) 2 10073 T 4 6 Y A 0 1) R )
B, BB 2 A L IR R AR R G . EAL
HREARR S G2 EAOMN. BLFEFRERE A%, T
PUE-ARGHEE LR i)V A st o w7 AN - 21
R 25 SR A v . DRIk, 8 NP R A 0 T A e ket
NIMEREARFEATIE S A AHF TR FH 4 Fl il 35 B A
AL ERTT 573 S AL B S AN INAR R A 7 R LS REAS, SRS
PR ) 32 Bl S AT L7 20 1 N 55 3 [ WS 56, i
AT N BE B [BIUSCR,  2E 1T 4R B RO AR 1 IR AR A AL
B33, DA ORulGr) sk Il f e m v A AR e 1

1 MElS Tk
1.1 MEHAK

MM 10 44 HEE SR ML AR A . BEORPEACR AR
MREANTLE TIRIRERAE, I AT 5T 1 JE
IR RIMAE

1.2 {FIFNLER

WA & a2 Tk AR A A, #ts
16080132, #r fE i 2k yy = 1.613 7x + 0.069 2, r =
0.99, Hrhy NEEFRXAE A = 545 nm T I 45 1) ifn 37 B
A OD fH, x NIMIEFEAFRIME A TR S =) ; 4
WA E R E A ChE RS R e b, #tS
200707, #i4% 10 000 EU/ %) ; 0.74 mol/L & 5 R V& i,
0.48 mol/L NaOH ¥ ¥4 , Bis i 771 ( Fi1 0.08 mol/L NaOH ¥ ¥4 +
0.15 mol/L NaCl ¥ . 0.03 mol/L X H % 2 ¥ ¥, 0.03
mol/L Z. ¥ W iAW« 0.01 mol/L CaCl, ¥ #. 0.05 mol/L
MgCl, % 0.003 mol/L i+ 3d % F1 0.3 mol/L 5% —
SR WAL, 0.2 mol/L 58 T =% -HCl ZZ v (pH =
6.0 f18.0) ; 4 NEE R A /K CRMBHILA1L TA

AT, #5 160525, #Mk&5ml/ %, MENEHES &
< 0.005 EU/mI).

SM800 BUfghr{X ( FigKBIERIT 2 A R AR, B
A A = 545 nm [IEE F) 5 1-MixHot 100 JiHviE 15 18 4
5 CRARBIBEST 2B MA R AR ; 800 BB (i
BRITER) .

BT 550 m BB 88 RS TR . TR H .

2 LS Rsd
21 IMEHEARRER

FTEHRJE . TEPTEEF RN R4 10 L g IR
Mgk, REBNFN4E. BEFL4ml. KREH
Fp bk i T 45 )5 0.5 h Py /] 800 4 B0 HLAE #43 y 3 000
r/min R EOACH 5 min, B EE MG . KA LG 5
B4, BE 90w, YA —H, MIGHEANT 4h K
i, BMAAZILE 2 ~8 C FRAFLAFE 72 h WfE AT, 5%
1E< -20 'C FAHIRAF LA 6 N H A

22 HEMFERAPINIEERNER

XEFHIMIEFEA (48, 5890 uD, —FPFIA
10 EU/mI (40 B P 2 2% 18 SR AE A v 10 pl, 4HE P9 25
FIAKRE N 1L EUmMI (MED) s — & H A 5 EU/MmI
FZH T PN 25 2 [ bR SRR 10 wl, 28 N F 3R IR Ak
fE25 05 EU/MI (IfiLiE@) s —& Hin A 2.5 EU/mI (1) 44
FH N 5 2 AR UE VAR 10 ul, AN B R RAIRIEN
0.25 EU/ml (ILiE®)) s — & HH I AGHTE N B k& H K
10 W, FfEAXEE (miEO).

23 FIMNMBRASRMBFARILIE
231 HAME

HBiE O, MiF@. MiE@EIMiE® 50 pl %5 #H
JR 7S i, ARSI\ 0.74 mol/L = SR YA Wi 200 pl,
BInPEIR RS T 37 CHHEIRANHE 20 min J5, F 800
R B LAEH% 9 3 000 r/min R ESLALTE 10 min, FEA0
N 0.48 mol/L NaOH 7% 250 ul. B 50 pl b3 & o #4
A2z, N 50 pl BRI R, 2 2 SCPAT R
G B AR IR R 24X T 37 °C fE IR AL EE 30 min, 4R
Ja AT B R . I EEAR G € 4 = 545 nm ] OD
B, W2 SCPAT LM P E I R N R SR .
BEIFEA C B O RE 10 %) KB,

LigEEY) 20184F  3539% 21 (11H 1D



232 HHAMIE

GO MiEF®. MLiE@B LG ®) 50 pl 276 #4
JR 45 2 8, 4R )5 i\ 0.48 mol/L NaOH & ¥ 100 ul,
B mHVERIE S BT 37 °C fEIR AL 5 min ; fIA 0.74
mol/L & BR AW 100 ul, B n#HVER R LT 37 °C
fH i 48 FE 10 min ; i A\ 0.48 mol/L NaOH ¥ & 100 pl,
FN 0.2 mol/L 5 T = -HCI 220 (pH = 8.0) 150
ul, F 800 A & 0o L7E L3 4y 3 000 r/min T &0 A0 B 10
min. HX 50 pl Ryl & o R 25 2 A, N 50 ul ik
P& ERF, 0 2 SCOPAT S B AVE IR R S 4k
F 37 °C {E iR 43 30 min, ZRJE AT EAL N . F
FRAXIN5E 2 = 545 nm () OD {1, HX 2 3¢ FAT 2K
BEITEME NGRS E GF AR D B R R
10 i) K Ialig .

2.3.3 mUX ik

BEO. MiE®. IMLE @B LG ®) 50 pl 2 76 #4
JRZS 2, AR A MBI 200 wl, B #E R 5
1 T 37 °C EIE AL 10 min, FEAIA 0.2 mol/L & T =
Mg -HCI 27 3 (pH = 6.0) 250 pl. HL 50 ul JR & W &
TRJRAS R, A 50 W iR EERF, N2 F
1T UG BHEIRIE S T 37 °C HiR 402 30 min,

- FRitIE -

IR HEAT R AL S ML TR A 5E A = 545 nm T )
OD fH, M2 3Z°PAT M- TS E TH 54018 N B R 5 B
F = BEUFEAC B ERRRE 10 £5) K ImieE,

234 ZgtiEik

WMFEO. MO, MiE@EIMIES 100 pl %o
SRS, SRR INA B N B A A A K 900 pl, E
INFERIR 54X T 75 °C 1EEALEE 10 min. HL 50 pl 78
AWMETIE R, N 50 pl WFIEFRA, R
2 AT UG BINIAE IR IR 21X BT 37 °C 1HE AL B
30 min, AJE TR AL B . B AR A E A = 545
nm T~ ODMH, HL 2 SCPAT 2P B E THE A B 9 55
RoE OF  BIFEARC A AR 10 %) KR,

24 #R

241 AFRE omE N FERFHEALE T A0 E
NS

110 4 L HE 66 10 L3759 A 020
PIEER, ARIR AR BITRAE  R0 LS AR T 17 A
B 225 WA 3 WS SR U OD M, AR A
0L ST A A R LR, S B
TIHERBRIE % (£ D.

R"L AMEHERES R MUBEALIR S AR RIS

o P I AMINAH B N EE R AN B N EE R CAVIERT TN S
P WPE S 1 EU/MmI MR 0.5 EU/MmI WJE N 0.25 EU/mI
%gﬁ& G 9 75 2 MENEE MEANEE mpEnEE
D {H Gl oD 1§ TR % 9% OD 4 R % 1% oD 14 el = 1%
(EU-mI™) (EU-mI™) (EU-mI™) (EU-mI™)

EEmREE 0.091% 0.138+  0.207+ 0.853+ 71.8+ 0.144+ 0.460+ 65.4+ 0.114+ 0.275+ 56.0+
(n=10) 0.001 0.008 0.001 0.009 0.9 0.001 0.006 2.0 0.001 0.007 4.7
FrE sy 0.092+ 0141  0.224+ 0.961+ 82.0+ 0.153% 0.518+ 754+ 0.118+ 0.306+ 65.9+
(n=10) 0.001 0.008 0.001 0.006 1.0 0.001 0.008 2.6 0.001 0.007 48
Tl v 0.095+ 0.160+  0.260% 1.183+  102.3+ 0.175+ 0.665+  101.0+ 0.137+ 0417+  103.1%
(n=10) 0.001 0.007 0.001 0.008 0.9 0.001 0.006 1.8 0.001 0.007 4.0
EmARE 0102+ 0.202+  0.363% 1.819+  161.7+ 0.223% 0.954+  150.3+ 0.157+ 0.546+  137.8+
(n=10) 0.001 0.006 0.004 0.029 3.34 0.001 0.008 1.9 0.001 0.007 3.36

242 LRI o N A IR 4 A TR A A
RAL TR Fr ik DI R bR

K R R 75 72 50 Bt Tukey VEEAT GEit % 00 0T, K

igEEY) 20184F  5539% 21 (11H 1D

BUAE & R RN A AN 40 T PN 25 BRIP4 B AS [R] LS A A
A B 53 I BT W R ] 220 44 AR R 25 22 5 (B P < 0.001,
2.



- FRitIE -

2 HEIMINNEE NS R KE AR B MR A IR 77 AR IR AL/ %
NG N 2R ML AE A AR B M A b 2 [ S 2 2 2 S

WK [ (EU-mI™) JiiE (D ik (D) a—1 P ff 95% ClI
10 = AR EENIE NL72ER -10.100 00 < 0.001 -12.408 9, -7.791 1
A5 CIPPS -30.300 00 < 0.001 -32.608 9, -27.991 1
R AR I -89.700 00 < 0.001 -92.008 9, -87.391 1
B AR EREWlbPS -20.200 00 < 0.001 -22.508 9, -17.891 1
e A R I -79.600 00 < 0.001 -81.908 9, -77.291 1
37 SIRPS e AR -59.400 00 < 0.001 -61.708 9, -57.091 1
0.5 [T b S e R -10.300 00 < 0.001 -13.0213,-7.578 7
RIS -36.000 00 < 0.001 -38.721 3,-33.278 7
e R R -85.100 00 < 0.001 -87.821 3,-82.378 7
B AR L [EAEwINR -25.700 00 < 0.001 -28.4213,-22.978 7
[EIRlTE 2R -74.800 00 < 0.001 -77.5213,-72.078 7
AR SIS Rl E i 2R -49.100 00 < 0.001 -51.821 3, -46.378 7
0.25 AR i R -9.700 00 < 0.001 -15.408 6, -3.991 4
[EAw R -47.300 00 < 0.001 -53.008 6, -41.591 4
e R R -81.700 00 < 0.001 -87.408 6, -75.991 4
B AR A i 7% -37.600 00 < 0.001 -43.308 6, -31.891 4
el R I -72.000 00 < 0.001 -77.708 6, -66.291 4
ik ik eI R -34.400 00 < 0.001 -40.108 6, -28.691 4

243 & RR ottt M A KR R A S A AL B R RSN i P R B LR, R
52 kb EDMCE P B VE RN RV 2 2 AL, oAk 3 Fh b FE 773 g ]
2] wEES (P </=0.001, 3,
S FF 8 TR 2577 22 40 07 Tukey TEEAT GiH 22 400, R BRI A2 () «

*3  ATRIMNNEER RS ZRER EMMEF ARG AR EWEREE/ %

[IIREYEFN SN N B R SMMANTE N # R ISR 1) 7 Pl 95% Cl
AbFE TV WRE 1 (EU-mI™) (D ¥#KFZ 1 (EU-mI™) (D a—->
e A 1.0 0.5 7.000 00 < 0.001 3.4381,10.561 9
0.25 15.900 00 < 0.001 12.338 1, 19.461 9
0.5 0.25 8.900 00 < 0.001 5.338 1, 12.461 9
B AR A 1.0 0.5 6.800 00 0.001 2.7102,10.889 8
0.25 16.300 00 < 0.001 12.210 2, 20.389 8
0.5 0.25 9.500 00 < 0.001 5.410 2, 13.589 8
ki 7% 1.0 0.5 1.300 00 0.789 -1.6019, 4.201 9
0.25 -1.100 00 1.000 -4.0019,1.8019
0.5 0.25 -2.400 00 0.133 -5.301 9, 0.501 9
Rl E i 2R 1.0 0.5 11.600 00 < 0.001 8.0401,15.159 9
0.25 23.900 00 < 0.001 20.340 1, 27.459 9
0.5 0.25 12.300 00 < 0.001 8.740 1, 15.859 9
3 e A UGS o FRIE R R IR M R A 2 (L NIR,

Forb s 2 PR TR R o LEROR . 2 B T A P 11
ZHNIRZHE, BIAENTR, ERHE PR

s

JEGEMEI 2 — 2RI R H IR, E SR
PRI, . B PR R . OB Ge  RRAE

10 FigERZy 20184 539G A2 (114 1)



SR BB I M P AT R A N B R

Y N TR R GRS, B 5 R IEY K. 1
ERIE MR ORI S 3 2 R T BESE, 4H TR N
B F ML W] 5 ENUAIE A G S, sk
WIS 38 SR A AE S BRI I P I . AR T AN 4 B OE
R RLLEA AR W, v 4 By SO I R 4R A AE N T RE S K
Z NEAR DR BRAS LR A AE M 2 N2 T RE 2 v, 0 S B4k
R R A, TN B 1. N 2
W E, HmmP AR A — e S BNAENER.
R 0L P 240 BT P 2 2R 00 B R T R R A D 2 B
PEB IR G, JCHA R T 5 2= I g (i B S W B AT
L 28 B 55 5 4 5 A T ISR 6 S 12 I 2 1 bt ™, (H
T 3 d O/ E0m 5 R 2 AR D A REsk 14
R, MAHEE AR A A RGE R EEMRS, &
FEATERT BN 5 B AT SRR I &5 50, b7 35 Bh 5 12
U T T Iy o B M TR e B N P B R AR I
PRASA #2% oA k  Jk e FL A B S B,

N IML3E &6 V2 & (B & KT Rk 2 4%,
BT S0 R A B P R RS AR T, TR
W A 45 SR R b . Rk, AR A T 41 1 N =
AT NS B A AT IE S AR B . I AHF T2 &5
AT DA HY, 4 Al 375 BE A L FE 5 ¥ B4 A 2 2R (Rl
FHEEREER (BP <0.001). Hr, mEmBEm
YH 5 2 RIS 56% ~ T2%, 39T i SR 5k (1 40 1 P
BRI E N 65% ~ 82%, TATTERBFFE — B R A
PV LU R R B SR (50% ~ 200%) U, {H Bl A,
X2 FR T SRR A T 2 AN R AR B M IR A T N E R Ik 2
gikg U, TG PR AN B P B R IR . A, R
FUHT = ERVEAE 3 A [F AN INAN R P B R IR T A
WHEE R PR R WIFEREER (3P </=0.001).

e U R RV TR 4 BT P B 2R IR Ty 138% ~ 162%,
BB i, K T R R A el iR R R AR
B, Ja 51 R IR AR e S A T
ST AT B A B N FE R R s, A TR A
DB (P {2 P M 2Rt A o MR BRI TE 3 A [R] A &
RN B FRUREE T A B P 2 3R (e (R B A7 AE R
H (P <0.001),

BV R A0 B N B 3R RIS % Ty 101% ~ 103%, %
EACFAE, X F BB TN e E LR g & H
MR . B AR R A, BORTR R R b X
PR SR T4, RO T &R BT
Be 7. UbAh, BARTRIVELE 3 FhAS A AN N4 B P 5 R IR

igEEY) 20184F  5539% 21 (11H 1D

- FRitIE -

TR N R ECR BB B 2R, TNk E
PEAT—SMES N

S TR R A T Y R Rl AL TR
LAty 3 Fof AL 55 A5 A Ak B 5 925 B 4 T P9 R R (RS T A 1
IR I S R G Wil el 2R (4 S R R 315 N

SN . R, EREAT RGN SR I, R I
TRFNENE 9 I FEAS ) A B 7%
SEEk

[1] T8, 28, mf. gEANEREEH R 0. 24
W4k | 2014, 34(3): 392-395.

[2] Kk, BRER . SIS IF B R VRGN 1 5 5 46
HIME MR R R K LR RANE [J]. TR % EE
2017, 19(1): 10-12.

[8]1 EEHfrmr, Mg, 76, &5 X RIERR AR BE AT C- )
AR I RS 2R R e R SR A M AT AT [3. 44K
BE25i8 0, 2017, 15(6): 41-42.

[4] FWEST, MY, RUESL, S5 LB S A YIIEAT B R 28 i
AR T A 75 2R D E s R AN BRI T (3] o S LR 2%
&, 2015, 30(7): 547-549.

[5] Jefh, skibeff . BRAS R R M EERRIAN G IG7E ICU &
Gettk i B b i PR R X [3]. SE AR SR BRI 2% 75
2016, 8(3): 133-137.

[6] FEHEMAEM. vV A ARFELHO IRy FbFo v B &
VB I NVAVERIBIBHA 2T 4 v 7IETOREK
J & ARRFE G O ) [3]. R & #1999, 42(5): 885-897

[71 BEHE, TA% . BEREFERR (MT-1 860G/ &D xf
SN 3 T A B 5 R L AL ER M 7T [9]. A s
237 |, 2005, 27(4): 119-121

[8] Wong J, Davies N, Jeraj H, et al. A comparative study of
blood endotoxin detection in haemodialysis patients [J/OL].
J Inflamm (Lond), 2016, 13: 24 [2018-04-13]. doi: 10.1186/
512950-016-0132-5.

[9] Takagi K, Moriya A, Tamura H, et al. Quantitative
measurement of endotoxin in human blood using synthetic
chromogenic substrate for horseshoe crab clotting enzyme: a
comparison of methods of blood sampling and treatment [J].
Thromb Res, 1981, 23(1-2): 51-57.

[10] Obayashi T, Tamura H, Tanaka S, et al. A new chromogenic
endotoxin-specific assay using recombined limulus
coagulation enzymes and its clinical application [J]. Clin
Chim Acta, 1985, 149(1): 55-65.

[11] Tamura H, Tanaka S, Obayashi T, et al. A new sensitive
method for determining endotoxin in whole blood [J]. Clin
Chim Acta, 1991, 200(1): 35-42.

[12] LevinJ, Bang FB. Clottable protein in limulus: its localization

(T#%15M)

11



T AP A A T B R A A R O, R
WA 2 20 EU/mI 20 B 1A B 22 b R VP9 (0 20 Y 25
REETHE T 2 M EH (RPN HIE 99%), 474 2015
SRR 24 DY B2 R iR (RS o
FCYH TR P35 3P FT 2R

3 4hik

AT FORE TR CBEES D W PR 20 9 35 3R I g
THEAT TV, SRR WIEYE R (ST X ar)
LTI, HEREWM AR A &R, KDy 200 A1
20 EU/mI (40 B N 35 R AR ER TN AR Nl R S R 1Y
R 2 ADNECE R 3RIE 99%), 74 2015 4 fi 1 [
2y DUE 2 A ARE “OE R CELES D rhoos FLAH B

- FRitIE -

BRI Bk, EHEM R (BRI 2H
WEE R AL SRR P2 — o N = SR . 49K,
TEVESS AR = i RS EAME VAR (RS, LB
WETER LS D A B K H b 1) B B8 40 82 i 5 770 7
JRE . AR VES R A0 B N B R A DO A TV RR &
BF, A FVEPE R CHEEST D WP o] RE & — ANk T,
SEEk
[1] HEZxzgsmZFEis @l 1143 408N F RS EE M E
FUHMF G o R NIRILFIE 2 1 2015 4 fr DY 36 . dk
5t E R 2GR i | 2015: 154-157
[21 HEZFRZMZFRE . ARAENEER (BEESHD [ME
FUMTE R4 e NRITAIE 25 8 2015 4E [ PR . b
50 BE 2GR H RH: | 2015: 541-542.
(A3 | #1 . 2018-05-04)

(E3%27)
2000 4 J, (o 25 30 ) AW R & RS I 24

fRISEFHVE RV 25 24 v 8 5 0 R T PR
Yilste D9 T v R TR ) 55 i B N 22 BERURCR 5 7 A
AR B A B e e, 2004 S8 b 28 5 2025 B0 SR IR 1
FUG A ] A 75 2R U P BT 0 &R

BE [ P I A BOIRAS 7™ 2, DAL e Bk kB
BORAHESS A2 F I B MO 2, InIK L 2 e e A
54 ) 240 1 A 25 2 R IR T 2 A X e e ]
WVFZ ] R 2 TR &l ol A s N T IR, %
i P IR 3 AR bt e g i e s il & B
M7 7 AV 2 8 BRI, BT e
S Y, T ER LS H A R B I, XL
[IE Ak Wil =alilrch PN PR i

TRFAE QA B 22, I Bk 7 2 sl T 2 &
K ——HAJUM R E K IR, Al 5 AR R
IR R . N T R RSB HERIRT R BR B AL
mt, 1 RCE S RS AR BRI KRR |, bty T b

W AT BN I 3 37 IR R 4 e - A o ik 25 & H A B 22
5 3] (R S BEBCR AT o [ ) [ S BT AR, 2RI B LA
HEHR, 2006 SE7E [ IR ) 158 DUARES fi i (i
ARG RO T A R A& 2w, MRS Y
BRI, 2N IS A BT VEREAT Bt . X JLAE Y
WER, BrALiaL 7 () BRalGREA N s A BTk, i
B2 R O K A N B B T IR . R X R
SCUS RN, IR PR A A 2 A0 EE B #AE T ik
B, IR SO iR i R 4 A I AR D) ot
R BAE R £ BrL 2015 SE3RAG 1 4 EA A 25 R A7)
(TR AETD R (1,3) -B-D- i RN & (&
M) BENHE, B TEAEE.
a4, HAE T ARG K R . A R
PR A3, A Al =0 22— &R T 6 A
STt kWl IR IR & ETESE Sl EIESE 9
BRAARL . FrACIEAE AW TH™ /. ok
e, BIUREHEZE [ bR i i
(OleAs B #7 . 2018-09-28)

(B35 11m)

and kinetics of its coagulation by endotoxin [J]. Thromb Diath
Haemorrh, 1968, 19(1): 186-197.

[13] Sekine S, Imaizumi H, Masumoto K, et al. Usefulness of
endotoxin activity assay for early diagnosis of sepsis [J/OL]. Crit
Care, 2015, 19(Suppl 1): P49 [2018-04-13]. doi: 10.1186/cc14129.

[14] SEPRZE . A3 SR IUAE Y 2R 3 E P R [9]. BAR P
B4 A9k | 2008, 17(33): 5229-5232.

[15] Kang M, Tsunoda M, Saito M, et al. Early diagnosis of sepsis

igEEY) 20184F  5539% 21 (11H 1D

due to Gram-negative infection with the endotoxin activity
assay [J/OL]. Crit Care, 2014, 18(Suppl 2): P74 [2018-04-13].
doi: 10.1186/cc14077.

[16] M Z24 2% fh4x . @ 1143 401 A 35 Sk 2k M)/ [
KAWL o e NRILFNE 245 8 2015 FF AR U6 . Ik
5 R R 2 B R, 2015: 155-156.

[17] Ffite, RIK. WRER IS0 I S DI o% & [I].
FANEES: = T EW 500, 1987, 9(4): 168-170.

(cAg B #7 . 2018-07-09)

15



