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ABSTRACT Objective: To investigate the protective effect of cobalt protoporphyrin on brain injuries in Rats. Methods: We built
hydraumatic brain injuries model after intragastric administration of 50 mg/kg cobalt protoporphyrin. We checked out expression of heme
oxygenase-1 of brain injuries zone in Rats with immunohistochemistry SP three-step method, and detected changes of brain water content
of brain injury ambitus zone with dry-wet weight regulation. Results: Normal group and sham operation group had no expression of
HO-1. HO-1 positive cell count was (3.45+ 047) in model group, and (10.9% 1.35), (10.62+ 1.88), (12.4% 1.57) and (10.99% 2.42) at 12
h, 24 h, 3 d and 7 d in experimental group respectively. Brain water content were respectively (78.7+ 0.4)% and (78.6+ 0.7)% in normal
group and sham operation group, and was (89.3% 0.3)% in model group, and respectively(83.1% 0.3)%,(83.6% 0.6)%,(83.9% 0.4)% and
(83.2% 0.3)% in experimental group at 12 h, 24 h, 3 d and 7 d. Conclusions: Cobalt protoporphyrin can induce the expression of HO-1 of
brain injuries zone in rats, and alleviate brain edema of injury ambitus zone. Thus, cobalt protoporphyrin plays a protective role in
hydraumatic brain injuries in rats.
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Fig.1 Lateral position hydraumatic strike schematic diagram
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Table 1 The number of HO-1 positive cells in experimental group, normal group, sham operation group and model group

Groups N Positive cells (X% s)
Nomal group 6 —
Sham operation group 6 —
Model group 6 3.45+ 047
12h group 6 10.9+ 1.35%
24h group 6 10.62+ 1.88*
3d group 6 12.4+ 1.57*
7d group 6 10.99+ 2.42%
HO-1 12h.24h 3d  7d *P<0.05,

Note: There is no expression of HO-1 in Nomal group and Sham operation group .Experimental group

(12 h, 24 h,3 d and7 d) were compared with Model group, *P<0.05.
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Table 2 Changes of brain water content in Experimental group,Nomal group, Sham operation group and Model group( x* s )

Groups N %
Nomal group 6 78.7 0.4*
Sham operationgroup 6 78.6% 0.7*
Model group 6 89.3+ 0.8
12h group 6 83.1% 0.3%*
24h group 6 83.6% 0.6%*
3d group 6 83.9+ 0.4%*
7d group 6 83.2+ 0.3%*
N *P<0.05; (12h.24h 3d  7d) **P<0.05,
Notes:Model group was compared with Nomal group and Sham operation group, *P<0.05. Experimental group
(12h,24h,3d and7d) were compared with Model group, *P<0.05.
P<0.05 2, HO-ImRNA 3.5 10 wWM-25 pM-
3 CoPP 4 HO-1mRNA 35-40
CoPP >25uM HO-1
- CoPP . Helena Parfenova 1
HO-1 CoPP HO-1 -
° 10-50 uM CoPP
N HO-1 J2h24h3d 17-24h HO-1 HO-2
7d HO-1 o 12h24h3d 74d - CoPP iNOS  COX2
HO-1 P<0.05 CoPP HO-1 -
N 50mg/kg  CoPP 24 h
P<0.05 ; 12h.24h3d 7d s HO-1 HO-2 . Angelo A .
P<0.05 . Chora CoPP
HO-1 &3, HO-1
.Fe**  CO, HO-1 N N HO-1-/- CoPP
[10-12]
HO-1 - HO-1
HO-1 HO-1
- o, HO-1 12h24h3d 7d
° P<0.05 , CoPP
° - HO-1
P-450 .
. - HO-1 P<0.05 , CoPP
em, - -1 HO-1
o CoPP
HO-1 ° HO-1 °
N HO-1 References
[1] Wagner KR, Sharp FR. Heme and iron metabolism:role in cere- bral
HO-1 5 - HO-1 hemorrhage[J].J Cerebral Blood Flow Metab,2003,23(6):629-652
HO-1 [2] Maines MD. The heme oxygenase system and its functions in the brain
5 - [J]. Cell Mol Biol,2000,46:573-585
HO-1 [3] Pluta RM. Delayed cerebral vasospasm and nitric noxide:review,new
CtMP .ZnMP . SnMP SHPP  CoPP hepothesis, and proposed treated [J]. Pharmacol Ther,2005,105 (1):
HO-1 23-56

SnMP  SnPP ., YingShan 0¥
0.5uMCoPP

[4] Shan,Y., Pepe,J. Upstream regulatory elements in chick heme oxygen-

ase-1 promoter: a study in primary cultures of chick embryo live cells



. 4432 .

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.23 AUG.2012

[J]. Mol.Cell Biochem,2000,209:17-27

[5] Shan,Y., Pepe,J. Induction of heme oxygenase-lreporter gene
constructs by metalloporphyrins in cultured cells [J]. Hepatology,
1999,30,512A

[6] Jung-Woo Bae, Mi-Jeong Kim. Protective effects of heme oxy-
genase-1 against MPP+-induced cytotoxicity in PC-12 cells [J]. Neu-
rol S¢i,2010,31:307-313

[7] Cuadrado A, Rojo Al. Heme oxygenase-1 as a therapeutic target in
neurodegenerative diseases and brain infections [J]. Curr Pharm Des,
2008,14:429-442

[8] AnneR. kinderlerer, Isabel Pombo Gregoire. Heme oxygenase-1
expression enhances vascular endothelial resistance to complement-
mediate injury through induction of decay-accelerating factor:a role
for increased bilirubin and ferritin[J]. Blood,2009,113(7):1598-1607

[9] Hill-Kapturczak, Chang. Heme oxygenase and the kidney [J]. DN A
Cell Bi0l,2002,21:307-321

[10] Elbirt, K. K., Bonkovsky. Heme oxygenase:recent advances in unde-
rstanding its regulation and role [J]. Proc. Assoc. Am. Physicians,
1999,111:438-447

[11] Bonkovsky, Elbirt, K.K. Heme oxygenase:its regulation and role[J].
World Scientific,River Edge,NJ,USA,2002:690-706

[12] Dore S, Ferris CD. Bilirubin,formed by activation of heme oxygena-
se-2,protects neurons against oxidative stress injury[J]. Proc Natl Aca-

d Sci USA,2009,96:2445-2450

[13] Shan.Y, Pepe.J. Mapping of the chick heme oxygenase-1pox- imal
promoter for responsiveness to metalloporhpyri- ns[J]. Arch.Biochem.
Biophys,2002,399:159-166

[14] Abraham, N.G. Differential effect of cobalt protoporphyrin on di-
stributions of heme oxygenase in renal structure and on blood press-
ure in SHR[J].Cell Mol.Bio.(Noisy.-le-grand),2002,48:895-902

[15] Fu, S.H. Cobalt-protoporphyrin treatment enhances murine isoislets
engraftment[J]. Transplant.Pron,2004,36:2205-2206

[16] Glanemann. M, Schirmeire. Cobalt proporphyrin induce heme oxyg-
enase overexpression and its impact on liver regeneration [J]. Transp-
lant.proc,2005,37:3223-3225

[17] Hsu, B. R. A single-dose of cobalt-protoporphyrin protects islet Beta
cells from glucocorticoid suppression [J]. Transplant. Proc,2005,37:
1826-1827

[18] Ying shan, Richard W. Lambrecht, et al. Role of Bachl and Nrf2 in
up-regulation of the heme oxygenase-1gene by cobalt protoporphyrin
[J]. The FASEB Journal,2006,20:2258-2267

[19] Helena Parfenova, Pierluigi Carratu. Epileptic seizure cause extend-
ed postical cerebral vascular dysfunction that is prevented by HO-1
overexpression[J]. Heart,2005,288(6):2843-2850

[20] Angelo A. Chora, Paulo Fontoura. Heme oxygenase-1 and carbon m-
onoxide suppress autoimmune neuroinflammation[J]. The Jour- nal of

Clinical Investigation,2007,117(2):438-447

4418
[8] . [M].
2004,174-176

Li Jian-wu, Xiao Neng-qing, Yu Rui-yuan, et al. The principle and
method of biochemistry experiment
2004, 174-176

[9] . [D].

2008,19-20

Qin Da-peng. Physiological and biochemical machanisms of starch

[M]. Beijing University Press,

accumulation in high-starch maize [D]. Shandong Agricultural Unive-
rsity Master Thesis,2008,19-20

[10] (
2010: 52

) [S]

Chinese Pharmacopeis Commission. Pharmacopeia of People's Repu-
blic of China (vol.1) [S], China Medical Science Press,2010: append-
ix 52
[11] ¢ ISL
53

2010

Chinese Pharmacopeis Commission. Pharmacopeia of People's
Republic of China (vol.1) [S], China Medical Science Press,2010:
appendix 53

[12] : [M].
:225-227

,2000

Li He-sheng. Experimental principles and techniques of plant physio-
logy and biochemistry [M]. Higher Education Press,2000: 225-227

[13] Wang LZ, Xu CZ, Qu ML, et al. Kernel amino acid composition and
protein content of introgression lines from Zea mays ssp. mexicana
into cultivated maize[J]. J Cereal Sci,2008,48:387-393

[14] Wallace JC, Lope MA, Paiva E, et al. New methods for extraction
and quantiation of zeins reveal a high content of y -zein in modified
opaque-2 maize[J]. Plant Physiol,1990,92: 191-196

[15] [MI].( )

1713-1720
Molecular Cloning A laboratory manual on the WEB [M]. (Third
Edition). SAMBROOK J. Science Press,2008,1713-1720

[16] Qin F, Li J, Li X, et al. AFLP and RFLP linkage map in Coix [J].
Genet Resour Crop Ev,2005,52:209-214

[17] Ma K, Kim K, Dixit A, et al. Assessment of genetic diversity and

, 2008,

relationships among Coix larcyma-jobi assessions using microsatellite
markers[J]. Biol Plantarum,2010,54(2): 272-278

[18] Zhou L, Huang B, Meng X, et al. The amplification and evolution of
orthologous 22-kDa @ -prolamin tandemly arrayed genes in coix,
sorghum and maize genomes[J]. Plant Mol Biol,2010,74: 631-643

[19] Fifueira TRS, Serrano GCM, Arruds P. Evolution of the genes encod-
ing seed storage proteins in Sugarcane and maize [J]. Tropical Plant
Bi01,2008,1:108-119

[20] Ottoboni LMM, Leite A, Targon MLN, et al. Characterization of the
storage protein in seed of Coix-lacryma-jobi var. Adlay[J]. J Agricult
Food Chem,1990,38:631-635



