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Determination of EP in Ethyl Pyruvate Injection by Gas Chromatography*
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ABSTRACT Objective: To develop a content determination method for the Determination of EP in ethyl pyruvate injection.
Methods: The method of GC was applied to determine the content of EP. FID detector was used with cyclopentanone as internal standard
for sample injection. The separation was performed on a VARIAN CP 7502 capillary column 25 mx 0.25 mmx 0.25 pm . The column
temperature was 115 ‘C; the injector temperature was 210 C; the FID temperature was 210 ‘C. The flow rates were 30 ml -min* for
carrier gas (N,), 40 ml-min for fuel gas (H,) and 400 ml-min* for assistant fuel gas (air) detector Split injection with a split ratio of 1:100
was used. Results: The calibration curve was linear within the concentration range of 0.50035 mg-ml*~9.0063 mg-ml*, r2 = 0.9996, the
average recovery rate was 99.76 %, RSD was 0.46 %. Conclusion: The method is simple, rapid and accurate, with good reproducibility. It
can be used for quality control of ethyl pyruvate injection.
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Fig. 1 GCchromatogram of specificity experiment(A) reference substance (B) negative (C) sample.1. EP 2. cyclopentanone(internal standard)
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Table 1 The result of recovery experimentation
No. EPcontent in sample (mg) Standard (mg) Total EPcontent mg Recovery (%) Average recovery (%) RSD %
1 19.223 15.376 34.635 100.23
2 19.223 15.376 34.492 99.31
3 19.223 19.220 38.404 99.80
99.76 0.460
4 19.223 19.220 38.374 99.64
5 19.223 23.064 42.110 99.23
6 19.223 23.064 42.363 100.33
24 EP 2,
2
Table 2 The result of assaying
Batch No. No. EPcontent % Average content % RSD%
20101213 1 99.10
2 100.35 99.85 0.660
3 100.09
20101214 1 100.70
2 99.52 100.11 0.835
3 100.70
20101215 1 100.522
2 100.852 100.23 0.814
3 99.303
EP
3
N N 80 'C-130 C EP
EP N N EP 2
115 °C
N EP GC
. . References

EP

[1] Desagher S, Glowinski J, Pré mont J. Pyruvate Protects Neu rons

against Hydrogen Peroxide-Induced Toxicity[J]. Neuroscience, 1997,

17(23): 9060-9067

EP [2] Montgomery CM, Webb JL. Metabolic studies on heart mito-chondria.

Il. The inhibitory action of parapyruvate on the tricarboxylic acid



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.15 MAY 2012

- 2825 -

cycle[J]. Biol Chem,1956,221(1):359-368

[3] Sims CA, Wattanasirichaigoon S, Menconi MJ, et al. Ringer's ethyl
pyruvate solution ameliorates ischemia/reper-fusion-induced intestin-
al mucosal injury in rats[J]. Crit Care Med, 29(8):1513-1518

[4] Cook VL, Holcombe SJ, Gandy JC, et al. Ethyl pyruvate decreases
proinflammatory gene expression in lipopolysaccharide-stimulated
equine monocytes [J]. Vet Immunol Immunopathol, 2011, 141(1-2):
92-99

[5] Park SY, Yi EY, Jung M, et al. Ethyl pyruvate, an anti-inflammatory

inhibits tumor angiogenesis through inhibition of the
NF-kappaB signaling pathway[J]. Cancer Lett, 2011, 303(2): 150-154

[6] Jang IS, Park MY, Shin IW, et al. Ethyl pyruvate has anti-inflamma-
tory and delayed myocardial protective effects after regional
ischemia/reperfusion injury[J].Yonsei Med J,2010,51(6):838-844

[7] Kao KK, Fink MP. The biochemical basis for the anti-inflammatory

agent,

and cytoprotective actions of ethyl pyruvate and related compounds
[J]. Biochem Pharmacol, 2010, 80(2): 151-159
[8] Dong W, Cai B, Pefia G, et al. Ethyl pyruvate prevents inflammatory
responses and organ damage during resuscitation
hemorrhage[J]. Shock, 2010,34(2):205-213

[9]1 Wang P, Gong G, Wei Z, et al. Ethyl pyruvate prevents intestinal

in porcine

inflammatory response and oxidative stress in a rat model of
extrahepatic cholestasis[J]. J Surg Res, 2010, 160(2): 228-235

[10] Davé SH, Tilstra JS, Matsuoka K, et al. Ethyl pyruvate decreases
HMGBL1 release and ameliorates murine colitis [J]. J Leukoc Biol,
2009,86(3):633-643

[11] Jang HJ, Kim YM, Tsoyi K, et al. Ethyl pyruvate induces HO-1
through p38 MAPK activation by depletion of glutathione in RAW
264.7 cells and improves survival in septic animals [J]. Antioxid
Redox Signal, 2012 [Epub ahead of print]

[12] Onur E, Akalin B, Memisoglu K, et al. Ethyl Pyruvate Improves
Healing of Colonic Anastomosis in a Rat Model of Peritonitis[J]. Surg
Innov,2012 [Epub ahead of print]

[13] Zhang J, Zhu JS, Zhou Z, et al. Inhibitory effects of ethyl pyruvate
administration on human gastric cancer growth via regulation of the
HMGB1-RAGE and Akt pathways in vitro and in vivo[J]. Oncol Rep,
2012, 27(5): 1511-1519

[14] Hu X, Cui B, Zhou X, et al. Ethyl pyruvate reduces myocardial
ischemia and reperfusion injury by inhibiting high mobility group box
1 protein in rats[J]. Mol Biol Rep, 2012,39(1):227-231

[15] Tian XX, Wu CX, Sun H, et al. Ethyl pyruvate inhibited HMGB1
expression induced by LPS in macrophages [J]. Xi Bao Yu Fen Zi

Mian Yi Xue Za Zhi, 2011, 27(12): 1304-1307, 1311

[16] YuanY, Su Z, PuY, et al. Ethyl pyruvate promotes spinal cord repair
through ameliorating the glial microenvironment [J]. Br J Pharmacol,
2011[Epub ahead of print]

[17] Chen HL, Bai H, Xi MM, et al. Ethyl pyruvate protects rats from
phosgene-induced pulmonary edema by inhibiting cyclooxygenase2
and inducible nitric oxide synthase expression [J]. J Appl Toxicol,
2011[Epub ahead of print]

[18] Su X, Wang H, Zhao J, et al. Beneficial effects of ethyl pyruvate
through inhibiting high-mobility group box 1 expression and
TLR4/NF-kappaB pathway after traumatic brain injury in the rat[J].
Mediators Inflamm, 2011, 2011: 807142

[19] Huh SH, Chung YC, Piao Y, et al. Ethyl pyruvate rescues
nigrostriatal dopaminergic neurons by regulating glial activation in a
mouse model of Parkinson's disease[J]. J Immunol, 2011, 187(2): 960

[20] Kung CW, Lee YM, Cheng PY, et al. Ethyl pyruvate reduces acute
lung injury via regulation of iINOS and HO* expression in
endotoxemic rats[J]. J Surg Res, 2011,167(2):323-331

[21] Di Paola R, Mazzon E, Galuppo M, et al. Ethyl pyruvate therapy
attenuates experimental severe arthritis caused by type Il collagen
(CI) in the mouse (CIA)[J]. Int J Immunopathol Pharmacol, 2010, 23
(4): 1087-1098

[22] Moro N, Sutton RL. Beneficial effects of sodium or ethyl pyruvate
after traumatic brain injury in the rat [J]. Exp Neurol, 2010, 225(2):
391

[23] Yu DH, Noh DH, Song RH, et al. Ethyl pyruvate downregulates
tumor necrosis factor alpha and interleukin (IL)-6 and upregulates
IL-10 in lipopolysaccharide-stimulated canine peripheral blood
mononuclear cells[J]. J Vet Med Sci, 2010, 72(10): 1379-1381

[24] Mizutani A, Maeda N, Toku S, et al. Inhibition by ethyl pyruvate of
the nuclear translocation of nuclear factor-kappaB in cultured lung
epithelial cells[J]. Pulm Pharmacol Ther, 2010, 23(4): 308-315

[25] Shen H, Hu X, Liu C, et al. Ethyl pyruvate protects against hypoxic-
ischemic brain injury via anti-cell death and anti-inflammatory
mechanisms[J]. Neurobiol Dis, 2010, 37(3): 711-722

[26] Shang GH, Lin DJ, Xiao W, et al. Ethyl pyruvate reduces mortality in
an endotoxin-induced severe acute | ung injury mouse model [J].
Respir Res, 2009, 10: 91

[27] Varma SD, Devamanoharan PS, Ali AH. Devamanoharan PS and Ali
AH.Prevention of intra-cellular oxidative stress to lens by pyruvate
and its ester[J]. Free Rad Res, 1998, 28: 131-135

2870
[24] Dugan LL, Sensi SL, Canzoniero LM. Mitochondrial p roduction of
reactive oxygen species in cortical neurons following exposure to N2
methyl 2D2aspartate[J]. J Neurosci, 1995,15(10):6377-6388
[25] Raghupathi R, Graham D I. Mc Intosh TKApop tosis after traumatic
brain injury[J]. J Neurotrauma, 2000,17(10):927-938

[26] Du Y, Dodel RC, Bales KR. Involvement of a caspase232like cyste2
ine p rotease in 1-methyl-4-phenylpyridinium-mediated apop tosis of
cultured cerebellar granule neurons [J]. J Neurochem, 1997,69 (4):
1382-1388

[27] Meek DW. Multisite phosphorylation and the integration of stress
sig-nals at p53[J]. Cell Signal, 1998,10(3):159-166



