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ABSTRACT Objective: To investigate the effects of glutamate and glutamate transporter (GLT-1) in central nervous system oxygen
toxicity caused by hyperbaric oxygen exposure. Methods: 1. The changes of the latency of central nervous system oxygen toxicity after
intracerebroventricularly injecting GLT-1 agonist Ceftriaxone. 24 sprague-dawley rats were randomly divided into 4 groups, each
consisting of 6 animals: the saline group (the animals were intracerebroventricularly injected 20 L saline ), 50 wg Ceftriaxone group(the
animals were intracerebroventricularly injected 50 g Ceftriaxone), 100 g Ceftriaxone group(the animals were intracerebroventricularly
injected 100 pg Ceftriaxone), 200 g Ceftriaxone group (the animals were intracerebroventricularly injected 200 g Ceftriaxone). The
latency of central nervous system oxygen toxicity was observed and recorded during the exposure of 6 ATA hyperbaric oxygen. 2. The
changes of the latency of central nervous system oxygen toxicity after intracerebroventricularly injecting GLT-1 antagonist DHK. 24
sprague-dawley rats were randomly divided into 4 groups, each consisting of 6 animals: the saline group (the animals were
intracerebroventricularly injected 20 WL saline), 5 wg DHK group(the animals were intracerebroventricularly injected 5 pg DHK), 10 pg
DHK group (the animals were intracerebroventricularly injected 10 pg DHK), and 20 pg DHK group (the animals were
intracerebroventricularly injected 20 pg DHK). The latency of central nervous system oxygen toxicity was observed and recorded during
the exposure of 6 ATA hyperbaric oxygen. Results: The latency of central nervous system oxygen toxicity of 100 pg Ceftriaxone group
(33 min 4.2 sec 4 min 12.4 sec) and 200 pg Ceftriaxone group(47 min 4.2 sec 5 min 5.2 sec) were significantly longer than that of saline
group and there was dose-response relationship between the two groups. The latency of central nervous system oxygen toxicity of 5 pg
DHK group(16 min 44.4 sec 2 min 4.7sec), 10 wg DHK group(12 min 51 sec 1min 23.3 sec) and 20 g DHK group(7 min 31.1 sec 53
sec) were significantly longer than that of the saline group and there was dose-response relationship among the three groups. Conclusion:
The latency of central nervous system oxygen toxicity could be prolonged after intracerebroventricularly injecting GLT-1 agonist

Ceftriaxone or shortened after intracerebroventricularly injecting GLT-1 antagonist DHK.
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Fig. 1 The changes of the latency of CNS-OT after
intracerebroventricularly injecting different doses of Ceftriaxone
i :n=6,* FAAIE LB, P<0.05;** FHLAHE LLEL, P<0.01,
Note: n=6, * P<0.05 in comparison with two groups; **P<0.01 in

comparison with two groups.
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Fig. 2 The changes of the latency of CNS-OT after
intracerebroventricularly injecting different doses of DHK
i :n=6,* P E L, P<0.05; ** WA L3, P<0.01,
Note: n=6, * P<0.05 in comparison with two groups; ** P<0.01 in

comparison with two groups.

CNS-OT HyI R, HILEH IR, LRI B i A% 0 i

Xt CNS 4 Z R Y 75 15 CNS-OT Wy R AEA B % VI 5=, 1

XF CNS-OT K AEAT A # d 2 A IRHEAE T o DA A 738 2

10, A B AR BTG CNS-OT (3 it o

% # 3¢ #k( References )

[1] RARAATEL. RSB G TR PRMEEFERAEES R
&,2011, 18(1): 61-64
Zhang Jin-cheng, Fu Min. The progress on treatment of
Decompression Sickness [J]. Chinese Journal of Nautical Medicine
and Hyperbaric Medicine, 2011, 18(1): 61-64

[2] ARF AR, B AR AP ARAYZ R o0 A R R AT I W FAE
ARk 1] PAEMEEFS HAEESFRE, 2012, 19¢4):
255-256
Yu Jun-chao, Xue Lian-bi. The research development of the toxicity
of oxygen on the central nervous system and antagonism of hydrogen
[J]. Chinese Journal of Nautical Medicine and Hyperbaric Medicine,
2012, 19(4): 255-256

(3] %, 508 W BB RSE L B F F K & 0h A48 & FRAT Tt )]
PG E S AR E S 2 &, 2007, 14(4): F3-F4
Xiao Xiang, Li Run-ping. The research development of intermittent
oxygen delay oxygen toxicity [J]. Chinese Journal of Nautical
Medicine and Hyperbaric Medicine, 2007, 14(4): F3-F4

[4] Seckin M, Gurgor N, Beckmann YY, et al. Focal status epilepticus
induced by hyperbaric oxygen therapy [J]. Neurologist, 2011, 17(1):
31-33

[S] Dulla C, Masino S. Physiologic and Metabolic Regulation of
Adenosine: Mechanisms[M]. Adenosine, 2013: 87-107

[6] Seifert G, Carmignoto G, Steinhauser C. Astrocyte dysfunction in
epilepsy[J]. Brain Res Rev, 2010, 63(1-2): 212-221

[7] de Lanerolle NC, Lee TS, Spencer DD. Astrocytes and epilepsy [J].
Neurotherapeutics, 2010, 7(4): 424-438

[8] Seifert G, Steinhauser C. Neuron-astrocyte signaling and epilepsy[J].
Exp Neurol, 2013, 244: 4-10



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.18 JUN.2015

.+ 3425 .

[9] Boison D. The adenosine kinase hypothesis of epileptogenesis[J]. Prog
Neurobiol, 2008, 84(3): 249-262

[10] Boison D. Adenosine dysfunction and adenosine kinase in epilepto-
genesis[J]. Open Neurosci J, 2010, 4: 93-101

[11] Fonnum F. Glutamate: a neurotransmitter in mammalian brain [J].
Neurochem, 1984, 42(1): 1-11

[12] Torbati D, Parolla D, Lavy S. Blood flow in rat brain during exposure
to high oxygen pressure [J]. Aviat Space Environ Med, 1978, 49(8):
963-967

[13] Ouml B, G W, Tyssebotn I. Cerebral blood flow distribution during
exposure to 5 bar oxygen in awake rats [J]. Undersea Biomed Res,
1992, 19(5): 339-354

[14] Stadler J, Billiar TR, Curran RD, et al. Effect of exogenous and
endogenous nitric oxide on mitochondrial respiration of rat
hepatocytes[J]. Am J Physiol, 1991, 260(5 Pt 1): C910-C916

[15] Dawson VL, Dawson TM, London ED, et al. Nitric oxide mediates
glutamate neurotoxicity in primary cortical cultures [J]. Proc Natl
Acad Sci U S A, 1991, 88(14): 6368-6371

[16] Tani H, Dulla CG, Farzampour Z, et al. A local glutamate-glutamine

cycle sustains synaptic excitatory transmitter release [J]. Neuron,

2014, 81(4): 888-900

[17] Rothstein JD, Dykes-Hoberg M, Pardo CA, et al. Knockout of
glutamate transporters reveals a major role for astroglial transport in
excitotoxicity and clearance of glutamate [J]. Neuron, 1996, 16(3):
675-686

[18] Rao VL, Dogan A, Bowen KK, et al. Antisense knockdown of the
glial glutamate transporter GLT-1 exacerbates hippocampal neuronal
damage following traumatic injury to rat brain [J]. Eur J Neurosci,
2001, 13(1): 119-128

[19] Rothstein D, Patel S, Regan MR, et al. Beta-lactam antibiotics offer
neuroprotection by increasing glutamate transporter expression [J].
Nature, 2005, 433(7021): 73-77

[20] Leung TC, Lui CN, Chen LW, et al. Ceftriaxone ameliorates motor
deficits and protects dopaminergic neurons in 6-hydroxydopamine-
lesioned rats[J]. ACS Chem Neurosci, 2012, 3(1): 22-30

[21] Munoz MD, Herreras O, Herranz AS, et al. Effects of dihydrokainic
acid on extracellular amino acids and neuronal excitability in the in

vivo rat hippocampus[J]. Neuropharmacology, 1987, 26(1): 1-8

(E#5 3525 TT)

[12] Ismaeel AY, Al Khaja KA, Damanhori AH. Management of acute
diarrhoea in primary care in Bahrain: self-reported practices of
doctors [J]. Journal of health, population, and nutrition, 2013, 25(2):
205-211

[13] Salazar-Lindo E, Figueroa-Quintanilla D, Caciano MI. Effectiveness
and safety of Lactobacillus LB in the treatment of mild acute diarrhea
in children [J]. Journal of pediatric gastroenterology and nutrition,
2012, 44(5): 571-576

[14] Yang DF, Guo W, Tian DY. Efficacy and safety of reduced
osmolarity oral rehydration salts in treatment of dehydration in
children with acute diarrhea--a multicenter, randomized, double blind
clinical trial[J]. Chinese journal of pediatrics, 2010, 45(4): 252-255

[15] Pulungsih SP, Punjabi NH, Rafli K. Standard WHO-ORS versus
reduced-osmolarity ORS in the management of cholera patients[J].

Journal of health, population, and nutrition, 2011, 24(1): 107-112

[16] Boonstra E, Lindback M, Ngome E. Adherence to management
guidelines in acute respiratory infections and diarrhoea in children
under 5 years old in primary health care in Botswana[J]. International
journal for quality in health care, 2012, 17(3): 221-227

[17] Karim R, Ramdahin P, Boodoo JR. Community pharmacists'
knowledge and dispensing recommendations for treatment of acute
diarrhoea in Trinidad, West Indies[J]. International journal of clinical
practice, 2013, 58(3): 264-267

[18] Alam NH, Ashraf H. Treatment of infectious diarrhea in children[J].
Paediatric drugs, 2008, 5(3): 151-65

[19] Fontaine O. Update on oral rehydration salt solutions used for
treatment of childhood diarrhea [J]. Mé decine tropicale, 2009, 63
(4-5): 486-490

[20] Bahl R, Bhandari N, Saksena M. Efficacy of zinc-fortified oral
rehydration solution in 6- to 35-month-old children with acute

diarrhea[J]. The Journal of pediatrics, 2012, 141(5): 677-682



