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Development of an Improved Endotoxin Detection Method Using Centrifugation. Choi, Hyeong Jwa', Yoo Jung Lim',
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Endotoxins are part of the outer membrane of the cell wall of gram-negative bacteria and are continuously released during bac-
terial growth. Endotoxins typically induce severe sepsis and septic shock, which cause more than 50% of mortalities. Endotox-
ins are easily measured in the serum by the limulus amebocyte lysate (LAL) test. However, a nonspecific result is obtained,
because the high concentration of serum proteins disturbs the enzyme reaction of the LAL test. In order to solve this problem,
the LAL test was performed in this study after the centrifugation of the boiled serum samples to remove the impurities. As a
result, among the various conditions examined, endotoxin measurement with the LAL test was the most accurate and repeat-
able after centrifugation of the boiled serum at 100°C. Moreover, the endotoxin was accurately and repeatedly measured from
the prepared sera of mice that had been administered an intraperitoneal injection of purified lipopolysaccharides (LPS) or E.
coli. Therefore, the application of centrifugation to remove impurities from boiled serum gives an accurate measurement of
endotoxins in the sera of normal subjects or patients, and this will lead to the improved diagnosis and prevention of diseases
caused by endotoxins. In addition, the centrifugation of boiled serum samples should be considered and included in the devel-
opment of endotoxin test kits.
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Fig. 1. Endotoxin detection by using boiled serum at 80°C without centrifugation.
The sera were diluted with a dispersing agent into 1 to 10, and 0.5, 0.05, or 0.005 EU/ml of CSE was added. After boiling the serum
samples at 80°C for 10 min, the endotoxin in the samples was analyzed by using the LAL test. The results are shown as a kinetic graph

(A) and scatter graph (B).
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Fig. 2. Endotoxin detection by using boiled serum at 80°C with centrifugation.
The sera were prepared as described in Fig. 1 and then centrifuged at 16,100 xg for 10 min. The supernatants of the serum samples
were then analyzed with the LAL test to measure the endotoxin. The results are showed as a kinetic graph (A) and scatter graph (B).
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Fig. 3. Endotoxin detection by using boiled serum at 100°C with centrifugation.
The sera were diluted with a dispersing agent into 1 to 10, and 0.5, 0.05, or 0.005 EU/ml of CSE was added. After boiling the serum

samples at 100°C for 10 min and centrifuging at 16,100 xg, the endotoxin was analyzed with the LAL test. The results are shown as a
kinetic graph (A) and scatter graph (B).
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Fig. 4. In vivo endotoxin detection from mice sera after
intraperitoneal injection of LPS.

Mice were intraperitoneally injected with 100 ug of LPS for 12 and
60 h, and the sera were then prepared from the blood collected
by retro-orbital bleeding. The sera were diluted with a dispersing
agent into 1 to 10, and boiled at 100°C for 10 min, followed by
centrifugation at 16,100 xg for 10 min. The supematants of the
serum samples were analyzed for LPS by using the LAL test (A).
The data of the results are shown as a bar graph (n =4 mice per
group, **p>.001 as determined by Student's unpaired t-test) (B).
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Fig. 5. In vivo endotoxin detection from mice sera after
intraperitoneal injection of E. coli.

Mice were intraperitoneally injected with E. coli (1 x 108)for 12 and
40 h and then sera were prepared from the blood collected by
retro-orbital bleeding. The sera were diluted with a dispersing
agent into 1 to 10, and boiled at 100°C for 10 min, followed by
centrifugation at 16,100 xg for 10 min. The supematants of the
serum samples were analyzed for LPS by using the LAL test (A).
The data of the results are shown as a bar graph (n =4 mice per
group, **p > .001 as determined by Student’s unpaired t-test) (B).
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