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Analysis on SCFAs dysregulation pattern in experimental colitis mice based on
gas chromatography - mass spectrometer

MENG Tuo, DENG Shanshan, HAO Haiping, CAO Lijuan
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Abstract: Objective To analyze the metabolism of short chain fatty acids (SCFAs) in enteritis mice by gas chromatography-mass
spectrometry (GC/MS). Method The pretreatment of biological samples contains acidification in sodium chloride solution saturated
with hydrochloric acid, ethyl acetate extraction, and derivatization. GC/MS method is established to quantify SCFAs in biological
samples. Total ion chromatograms of SCFAs of fecal samples extracted by hydrochloric acid solution and hydrochloric acid saturated
sodium chloride solution were observed. The stability of the SCFAs mixture before and after the derivatization, the linearity, precision,
accuracy, recovery, and the matrix effect of SCFAs determination in feces, sera, small intestine, colon, and liver tissues were
investigated. The established method was used to determine the important SCFAs in the blood, liver, small intestine, colon, colon
content, and the content of cecum in normal and DSS chronic enteritis mice. Results The method could quantify 11 different kinds of
SCFAs including formic acid, acetic acid, propionic acid, isobutyric acid, butyric acid, isovalerate, valerate, ISO caproic acid, hexanoic
acid, lactic acid, and succinic acid in biological samples extracted by hydrochloric acid saturated sodium chloride solution with great
accuracy, precision, and extraction recovery. Except for acetic acid, the other SCFAs matrix effects were all good, and the matrix effect

of acetic acid could not be completely removed, but the RSD was less than 3.8%, indicating that the effect of matrix was relatively

WS HHER: 2018-02-07

HEWE: FFXARBEIEEBIIHE (81430091)

F—1EE: & W (1992—), &, Wi, WEHTT A PN ETED AR R .

*BIEMEE: MIET, Y, #d%. Email: hhp_770505@hotmail.com
Wi, %, BhEAFFR . Email: caolijuan0702@163.com



+ 1036«

%¥iseatz Drug Evaluation Research 35 41 % 2 6 3] 2018%E 6 A

stable and had little effect on the accuracy of the results. The method has been used to analyze SCFAs in mouse intestinal contents, liver, small

intestinal, and colon. Compared with control group, colitis mouse showed SCFAs metabolic disorder caused by SCFAs accumulation in

colon content and SCFAs reduction except for lactic acid in cecum content. Conclusion The SCFAs extraction and quantification method

has been established and applied to analyze SCFAs in colitis mouse, and colitis mouse showed SCFAs metabolic disorder.

Key words: short chain fatty acids; GC/MS; derivatization; metabolic disorder; chronic enteritis
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322 HERMFERURS R FEEFEA SCFAs #ERfSE
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Table 1 Calibration curve, linearity, R?, LOD and LOQ for various SCFAs in mouse fecal sample

SCFAs  m/z LA RS R LOD/(ngmL™")  LOQ/(ng'mL™")
FR 46 20 ng'mL ' ~300 pgmL™ »y=0.019 0x+0.0604  0.998 7 10 20
LI 60 40 ng'mL'~300 pug-mL y=0.050 0x+3.0146  0.998 8 20 40
WIR 74 40 ng'mL™'~300 pg'mL™" y=0.063 8x+1.1014  0.9956 20 40
TR 71 100 ng'mL™"'~300 pg'mL™" y=0.0324x+1.7783  0.9990 40 100
T 71 100 ng'mL'~300 pg-mL y=0.036 4x+1.0742  0.997 9 40 100
IR 87 80 ng'mL'~100 pg'mL"’ y=0.0052x+0.0282  0.997 0 40 80
L 85 20 ng'mL™'~100 pg'mL™" y=0.0377x+0.2190 0.998 6 10 20
o 116 20 ng'mL ' ~100 pg'mL™" y=0.032 8x+0.1047  0.998 7 10 20
o 116 20 ng'mL ' ~100 pg'mL ™" y=0.061 0x+0.2919  0.998 2 10 20
IR 59 80 ng'mL'~100 pug:mL™" y=0.2845x+0.1290  0.998 6 40 80
BRI 55 80 ng'mL'~100 pug-mL™" y=0.262 9x+0.7828  0.9922 40 80
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Table 2 Calibration curve and R*for various SCFAs in mouse serum and tissue
IR JH N
SCFAs B — —
R R? RS R? Py il 2 R
R y=0.021 5x+0.0125 0.9997  y=0.0203x+0.006 2 0.996 3 y=0.0199x+0.0138 0.9999
Zig y=0.051 7x+2.0750 0.9997  »=0.047 0x+3.6323 0.993 1 y=0.054 3x+2.4093 0.9979
[z y=0.0756x+0.0979 09990  »=0.0702x+0.1033 0.9930 y=0.072 0x+0.3047 0.9987
TR y=0.0359x+0.6535 09986  »=0.0338x+1.4800 0.9983 y=0.036 8x+1.378 1  0.997 1
T y=0.048 6x+0.2675 0.9962  »=0.041 8x+0.6863 0.999 1 y=0.0454x+0.9936 0.9992
SR y=0.0058x+0.0121 0.999 1 y=0.004 9x+0.031 5 0.998 6 y=0.005 4x+0.0195 0.9980
ez y=0.042 0x+0.0498 0.9993 y=0.038 7x+0.021 6  0.991 7 »=0.0399x+0.0815 0.9986
7O y=0.0375x+0.0299 09979  »=0.032 1x+0.1473 0.998 4 y=0.034 8x+0.0632 0.997 5
[WAL7d y=0.064 2x+0.066 8 0.9969  y=0.0524x+0.2930 0.9962 y=0.0552x+0.1752 0.9919
LR y=0.2752x+14890 09974  y=0.1159x+2.8280 0.9934 y=0.136 2x+2.7810 0.9919
PRITR y=0.328 1x+02521 09970  y=0.163 1x+3.1962 0.9860 y=0.311 1x+0.3649 0.996 1
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JFF W LA B /I i B A 42 B Rl i 26 4 70 75.02% ~
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FKH 11 B SCFAs fr/ R ZS MR T 1 B R IF 4k
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Fig.2 SCFAs distribution in mouse blood (A), liver (B), small intestine (C), colon (D), colonic content (E), and cecal contents (F)
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