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ABSTRACT: Objective To compare the differences in spectral characteristics and monocyte immune effects for

bacterial endotoxin from different sources. Methods Ultraviolet absorption spectrum and three-dimensional
fluorescence spectrum were used to identify excipients (polyethylene glycol 8000 and a-lactose) and biological
impurities (protein and nucleic acid) in 5 kinds of control standard endotoxin. Biological contamination was further
confirmed by the detection of Toll-like receptors (TLRs) in HL-60 cells. The monocyte activation test was used to
compare the release of the inflammatory cytokines interleukin 6 (IL-6), interleukin-15 (IL-1f) and tumor necrosis
factor-a (TNF-a) caused by 5 kinds of endotoxins on HL-60 cells. Results As for control standard endotoxin,
absorption peaks related to excipients were observed in ultraviolet absorption spectrum, while fluorescence peaks
related to excipients and proteins were shown in three-dimensional fluorescence spectrum. The expression levels of
TLRs of HL-60 cells indicated that protein contamination was more significant than nucleic acid contamination. All
endotoxins induced improvement in cellular IL-6 and IL-15 gene relative expression levels and their protein mass
concentrations in HL-60 cells. However, the TNF-a gene relative expression levels and its protein concentrations
were not elevated. Endotoxins from the same or different bacterial strains had significant differences in their ability to
induce inflammation under the same endotoxin activities. Conclusion Excipients and protein contamination of
endotoxins are identified by spectral detection, while proteins and nucleic acids in biological impurity are confirmed
by the TLRs assay of HL-60 cells. Molecular structure of endotoxins, as well as protein contamination influence the
ability of endotoxins to induce the release of the inflammatory cytokines.

KEY WORDS: endotoxin; Limulus amebocyte lysate assay; monocyte activation test; immune response; Toll-like

receptors
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Table1 Sequence information of primers for real-time
fluorescence quantitative PCR""
SR 75 5-3°
TLR2-F GGCCAGCAAATTACCTGTGTG
TLR2-R AGGCGGACATCCTGAACCT
TLRY-F GCTGCGTCTCCGTGACAATTA
TLRY-R AGCTGACATCCAGCCTCCG
IL-6-F ACAGCCACTCACCTCTTCAG
IL-6-R TGGAAGCATCCATCTTTTTC
IL-1-F CTGTACCTGTCCTCGGTGTTG
IL-1B-R GCAGACTCAAATTCCAGCTTGTT
TNF-a-F TGGAGAAGGGTGACCGACTCAG
TNF-a-R GTTTGGGAAGGTTGGATGTTCG
GAPDH-F CTCCTCCTGTTCGACAGTCA
GAPDH-R CGACCAAATCCGTTGACTCC

+R2 WHEE PCR REFER

Table2 Reaction system for real-time fluorescence quantitative PCR
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Fig.1 Ultraviolet absorption spectrum of endotoxin and excipients
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Fig.2 Three-dimensional fluorescence spectrum of endotoxin and excipients
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Fig.3 Effects of endotoxin on the expression of TLR2 and TLRY in HL-60 cells
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IR o7 5 Ve B 34 R 2 T (P>0.05) (8] 4) ., fisdfi 5~
FCRAPE B AN MBIL TNF-a BE R T8 22 R PHIE B, IF
H TNF-a #EEFE 18 h kS5 P 4R TP Aot i
FHPIBE 3R 4R EC A 2 QB B KA B, SR s 1k
B A8 RO T 1) R 24 h, X SHORBER I 2] TNF-a ¥
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E AR EAR, 4 36.22 pg/mL., 4#KES IL-18 B A lS= vk
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%, 4331k 67.70 pg/mL Fi 80.25 pg/mL.
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Fig.4  Effects of endotoxin on the release of inflammatory factors from HL-60 cells
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