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Endotoxin, also known as lipopolysaccharide (LPS) produced by the cell wall of gram negative
bacteria can be present in any liquid or on any biomaterial. Endotoxin in blood can cause fever and
inflammation. In this study, we compared bacterial endotoxin using £scherichia coli O157:H7,
Klebsiella oxytoca, Salmonella Typhi, Shigella sonnei and Morganella morganii. Bacteria were
cultured for use in the experiment, and diluted to 1.5x10® CFU/mL. A check marked sensitivity
confirmatory test of the Limulus amebocyte lysate (LAL) reagent was performed to examine the
validity. The end point reaction to each bacteria sample was confirmed with 10 fold dilution and
then the final reaction end point was confirmed by 2 fold dilution between the dilution step and the
upper dilution step. According to the results, in detection of endotoxins in more than 0.015 EU/mL,

E. coli 0157 was 75~37.5 CFU/mL, K. oxytoca 37.5~18.75 CFU/mL, M. morganii and S, Typhi
3.75~1.875CFU/mL, and S. sonnei 7.5~3.75 CFU/mL. The resulting value was finally ensured by
a confirmation test for the inhibitory factor. Based on this study, conduct of further research on

bacterial endotoxin is encouraged.
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Fig. 1. Determination of the gel clot endotoxin test. (A) Negative
and (B) positive.
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Table 1. Check marked sensitivity test

CSE concentration (EU/mL)  Reaction

CSE+LAL reagent 0.03 Positive
0.015 Positive

0.00725 Negative

0.00375 Negative

LRW+LAL regent 0 Negative

Abbreviation: CSE, control standard endotoxin; LAL, limulus
amebocyte lysate; LRW, LAL reagent water.

Table 2. The primary quantitative testsof endotoxin

Bacteria concentration Positive

(CFU/mL) control Reaction
E. Coli O157+LAL  1.5x10%~1.5x10°  Positive  Positive
reagent 1.5x10' Positive  Negative
K. oxytocat+LAL 1.5%10°~1.5x10° Positive  Positive
reagent 1.5%10' Positive  Negative
M. morganittLAL ~ 1.5x10°~1.5x10"  Positive  Positive
reagent 1.5%10° Positive  Negative
S. Typhi+LAL 1.5%x10°~1.5%10"  Positive  Positive
reagent 1.5%10° Positive  Negative
S. sonnei+LAL 1.5%10°~1.5%x10"  Positive  Positive
reagent 1.5%x10° Positive  Negative
RLW+LAL reagent 0 Positive  Negative

Abbreviation: CFU, colony forming units; LAL, limulus amebocyte
lysate; LRW, LAL reagent water.
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Table 3. The second quantitative tests of endotoxin

Bacteria concentration Positive

(CFU/mL) control Reaction
£ Coli O157+LAL 7.5%10' Positive Positive
reagent 3.75x10" Positive Negative
K. oxytoca+LAL 7.5%10" Positive  Positive
reagent 3.75% 10" Positive Negative
M. morganiftLAL 7.5%10°~3.75x10° Positive Positive
reagent 1.875%10° Positive Negative
S. Typhi+LAL 7.5x10°~3.75x10° Positive Positive
reagent 1.875% 10" Positive  Negative
S. sonnef+LAL 7.5%10° Positive Positive
reagent 3.75%10° Positive Negative
RLW+LAL reagent 0 Positive Negative
See Table 2.



40

35 4
30 -
25
20
15 -
10
5

E. Coli K. oxytoca M. morganii S.Typhi
0157

end point of 0.015 EU/mL LAL regent

S. sonnei

Fig. 2. Comparison of end point each bacteria.

aF
QJuHA © & endotoxin 2He18k= LAL A9 gel B4
whe} B = gel clotH T gelo] A EHA H3E =
“gohe HlEH, Sala o] ofe 7| A 2R E e
Ho] oAt} Gel clotH- A| 2kt Heating block
o ZHAskaL A A A o) AT gele}2] A of| of
o] BE-F oI AT A= B Al 1 lof
o] Qlrt. HIEPHS YA Yol EEdh= X% ¢
dh= end-point WS S B REE = 28

=2 5}3 kinetic H]E%Eﬁ

-
=2

i%
i
A

=,
ox

lo 4

b e
e Ry

>,

=
rr ox

<
o

Wi

HT
it

]_

F

©

0,

£

=

2]

i

oft st
>
(ST
tlo ot

K1
il
ko

rE il

i/

ok
-
X

>,
£ I

o
ém

mﬂg

m
1z ol
rE 10
fo
_(3_1-:
>,
=
o

T)
o)

A _{X{L

o flo 1 g
o rr
N
R

b ool
>

i e
oo o
]

ok

£

O
(o]
ok
s
<k
PEo ot
ooy M1
I,
>,

oo A%
SA7LET A 3

serine protease zymogen =°]

=2,
g
©

—LI

o ML

o 2

> E

& o 0

b r_a
R

fof gk
P
T oX

ful

[}
tlo M
=}
o,
s
i)

Amebocyte coagulogens HSMAA coagulin gel
3} limulus clotting enzyme?] LPS ujA] &4 =
SPANE T2 ZH ol A B LALA|2Fo] [PSo Qo= T &

T k= Ao] HalE]| a1 9Jri18-20]. £ aAko]
A Zhshe A2 91 B el gel clotH& ARS-SH T, B 1
= AHA 0 = Ao tiste] HARE Aol B g o) F ZHI QIR A
Of ek SRR EAoll A Alatl=ag AARE 7-9oll= ol 27t

m

.|

mN
<
-
—

o] A sl AL BollA stk SA4= Ol‘lﬂoﬂ 80°C= 7P°é
T3] 100°CE #
[21]. SFAREA]

Korean J Clin Lab Sci. Vol. 48, No. 2, June 2016 127

Table 4. Reaction interference factor test

CSE concentration

(EU/mD) Reaction

£, Coli 0157 (3.75x 10 0 Negative
CFU/mL)+LAL reagent 0.03 positive
0.015 Positive

0.0725 Negative

0.0375 Negative

K oxytoca (3.75%10 0 Negative
CFU/mL)+LAL reagent 0.03 Positive
0.015 Positive

0.0725 Negative

0.0375 Negative

M. morganii (1.875%10° 0 Negative
CFU/mL)+LAL reagent 0.03 Positive
0.015 Positive

0.0725 Negative

0.0375 Negative

S, Typhi (1.875x10° 0 Negative
CFU/mL)+LAL reagent 0.03 Positive
0.015 Positive

0.0725 Negative

0.0375 Negative

S. sonnei (3.75x10° 0 Negative
CFU/mL)+LAL reagent 0.03 Positive
0.015 Positive

0.0725 Negative

0.0375 Negative

RLW+LAL reagent 0 Negative

See Table 2.
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