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ABSTRACT Objective: To study the expression of hypoxia induced factor and Lactate in non damage area of traumatic brain in-
juried rat. Methods: 36 male SD rats, weight 200-300g, by statistical random number table, were randomly divided into normal control
group (6), sham operation group (6), model group (24), rat of the third group were sacrificed in four time points 12h, 72h, 1w, 2w. The
third group is injuried with stereotaxic apparatus and hydraulic blow device, targeted blow middle cerebral artery. At different time
points examined HIF1-a and Lactate in the area surrounding injuried. Results: Expression of HIF1-a and lactate in normal group and
sham operation group showed no significant change, contrast with the third group, increased in 12h, reached peak in 72h, decreased in
Iw and resume to normal in 2w. Groups of 12h, 72h and 1w compared with the control group was statistically significant difference
p<0.01. Conclusion: Non-injury regions after traumatic brain injury have ischemia, hypoxia changes and may be related to brain atrophy
after traumatic brain injury are related.
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Table 1 Comparison of number of HIF positive cells in each group
Group Oh 12h 3d 1w 2w
Control group 1.65+ 0.17 - - - -
Sham group 1.76% 0.18 -- - -- -
Operation group - 19.21+ 1.08** 28.69+ 2.14* 17.70+ 1.05** 2.11% 0.14
: ,*P<0.01 ,#P<0.01
Note :Compared with the control group, * P <0. 01; compared with the sham group, # P <0. 01
2 (mmol/gprot, X s)
Table 2 Comparison of lactic acid levels in all groups
Group Oh 12h 3d 1w 2w
Control group 0.51% 0.04 -- -- - --
Sham group 0.56+ 0.06 -- -- - --
Operation group - 2.05+ 0.16** 3.16x 0.23* 1.45+ 0.12%* 0.65+ 0.12
,*P<0.01 ,#P<0.01

Note: compared with the control group, * P <0. 01; compared with the sham group, # P <0. 01

1 HE (40% ) 2 12h 100%
Fig. 1 HE no changes in the sham group(40x ) Fig. 2 12h immunohistochemical positive cells began to express (100x )
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Fig. 3 A large number of positive cells the expression of 72h (100 x )

3
HIF ,
51 HIF 167
[8-10] . HIF
. HIF
HIF HIF
. HIF VEGF
VEGF (i
. HIF VEGF
(2 VEGF HIF o HIF
VEGF
3
[413]
HIF1-a
HIF1-a
72
1
HIF1-a .

100x
Fig. 4 After 1w positive cells decreased gradually

HIF1-a

HIF1-a
° TUNEL

(References)

[1] Bunai Y, Nagai A, Nakamura I, et al. Posttraumatic thrombosis of the
middle cerebral artery [J]. Am J Forensic Med Pathol, 2008,22 (3):
299-302

[2] Steiger HJ, Aaslid R, stooss R, et al. Transcranial Doppler monitoring
in head injury: relations between type of injury, flow velocities, va-
sore- activity, and outcome[J]. Neurosurgery, 1999,34:79

[3] BernaudinM, Nedelec AS, Divoux D, et al. Normobaric hypoxia induces
tolerance to focal permanent cerebral ischemia in association with an
increased expression of hypoxia-inducible factor-1 and its target
genes, erythropoietin and VEGF, in the adultmouse brain [J]. J Cereb
Blood Flow Metab, 2002,22(4):393-40

(4] , ,

[J]. 2008 1(30) 16-17
Li Jian, Liu Shao-ming, Si Jun-giang, et al.Changes of the brain man-
tle ultrastructure after fluid percussion brain injury in rats[J].Jonumal
of Nongken Medicine, 2008, 1(30):16-17

[5] Guillemin K, Krasnow MA.The hypoxic response:huffing and hifing.
Cell, 1997,89(1):92121

[6] Helton R, Cui J, Scheel JR, et al. Brain-specific knock-out of hypoxi-
a-inducible factor-1 reduces rather than increases hypoxic-ischemic
damage[J]. J N eurosci, 2005,25(16):409924107

[7] Liu R, Suzuki A, Guo Z, et al. Intrinsic and extrinsic erythropoietin en-
hances neurop rotection against ischemia and reperfusion injury in
vitro[J]. J Neurochem, 2006,96(4):1101-1110

[8] Carmliet P, Dor Y, Herbert JM, et al. Role of HIF-1 alpha in hypoxi-
a-mediated apoptosis,cell proliferati on and tumour angiogenesis[J].
Nature, 1998,394(6692):485-490

1047

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



www.shengwuyixue.com Progressin Modern Biomedicine VolL1l NO.6 MAR.2011

. 1047 -

chromatography[J]. ] Chromatogr A, 1996(743): 163-70

[15] Boes M. Role of natural and immune IgM antibodies in immune re-
sponses[J]. Mol Immunol, 2000, 37(18): 1141-1149

[16] Alving CR. Antibodies to lipids and liposomes: immunology and
safety[J]. J Liposome Res, 2006, 16(3): 157-166

[17] Haury M, Grandien A. The repertoir of serum IgM in normal mice is
largely independent of external antigenic contact [J]. Eur J Immunol,
1997, 27(6): 1557-1563

[18] Alving CR. Antibodies to lipids and liposomes: immunology and
safety[J]. J Liposome Res, 2006, 16(3): 157-166.

[19] Freigang S, Horkko S, Miller E, et al. Immunization of LDL recep-
tor-deficient mice with homologous malondialdehyde-modified and
native LDL reduces progression of atherosclerosis by mechanisms
other than induction of high titers of antibodies to oxidative neoepi-
topes[J]. Arterioscler Thromb Vasc Biol, 1998, 18(12): 1972-1982

[20] Shaw PX, Horkko S, Chang MK, et al. Natural antibodies with the
T15 idiotype may act in atherosclerosis, apoptotic clearance, and pro-

tective immunity[J]. J Clin Invest, 2000, 105(12): 1731-1740

[21] R , , . [J].
,2007, 19(2): 173-175.

Feng Xu-yang, Li Wei, Wang Hai-chang, et al. Detection and analyse
of re-cholesterol natural antibody[J]. Chinese Heart Journal, 2007, 19
(2): 173-175

[22] Gounopoulos P, Merki E, Hansen LF, et al. Antibodies to oxidized
low density lipoprotein: epidemiological studies and potential clinical
applications in cardiovascular disease [J]. Minerva Cardioangiol,
2007,55(6): 821-837

[23] Binder CJ, Horkks S, Dewan A, et al. Pneumococcal vaccination de-
creases atherosclerotic lesion formation: molecular mimicry between
Streptococcus pneumoniae and oxidized LDL [J]. Nat Med, 2003, 9
(6):736-43

[24] Herkks S, Bird DA, Miller E, et al. Monoclonal autoantibodies spe-
cific for oxidized phospholipids or oxidized phospholipid-protein
adducts inhibit macrophage uptake of oxidized low-density lipopro-

teins[J]. J Clin Invest, 1999, 103(1): 117-28

1077

[9] Lucena JF, Herrero J I, Quir oga J, et al. A multidrug resistance 3 gene
mutation causing cholelithiasis, cholestasis of pregnancy, and adult-
hood biliary cirrhosis[J]. Gastr oenterology, 2003,124(4):1037-1042

[10] Jacquemin E, Cresteil D, Manouvrier S, et al. Heter ozygous non-sense
mutation of the MDR3 gene in familial intrahepatic cholestasis of
pregnancy[J]. Lancet, 1999,353(9148):210-211

[11] Marti HJ, Bernaudin M, Bellall A, et al. Hypoxia-induced vascular
endothelial growth fact or expression precedes neovascularization
after cerebral ischemia[J]. AmJ Pathol, 2000,156(3):965-976

[12] Pichiule P, Agani F, Chavez JC, et al. HIF-1 alphaand VEGF expres-

sion after transient gobal cerebral ischemia [J]. Adv Exp Med Biol,
2003, 530: 611-617

[13] Karelis A D, Marcil M, Pé ronnet F, et al. Effect of lactate in fusion
on Mwave characteristics and force in the rat plantaris muscle during
repeated stimulation in situ[J]. J Appl Physiol, 2004,96(6):2133-2138

[14] Johnson P, Lowry C, Truitt W, et al. Disruption of GABAergictone in
the dorsomedial hypothalamus attenuates responses in a subset of
serotonergic neurons in the dorsal raphe nucleus following lactate-in-
duced panic[J]. J Psychopharmacol, 2008,22(6):642-652

[15] Yates A, Edman J D, Crago M, et al. Eating disorder symptoms in
runners, cyclists, and paddlers[J]. Addict Behav, 2003,28(8):1473-1480



