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This paper presents a review summary of the Pharmacological effects of Metalloporphyrins in Hypobaric 

hypoxia stress condition. The hypobaric hypoxia conditions leads to significant oxidative stress in 

humans. We proposed to study the effects of hypobaric hypoxia on hemeoxygenase level and also to 

correlate the role of Metalloporphyrins in modulating hemeoxygenase expression and the physiologic 

significance of hemeoxygenase induction and suppression in oxidative stress induced by hypobaric 

hypoxia. The Metalloporphyrins are a class of drug known for modulating the hemeoxygenase activity. 

Different Metalloporphyrins may cause various response at different levels of cellular activity. 
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ABSTRACT 
 

INTRODUCTION 

 
Porphyrins which are combined with a Metal ion. The metal is bound equally to all four nitrogen 

atoms of the pyrrole rings. They possess characteristic absorption spectra which can be utilized for 

identification or quantitative estimation of porphyrins and porphyrin-bound compounds. 

Metalloporphyrins is a therapeutic catalytic anti-oxidant. 

Metalloporphyrins have a novel class of catalytic antioxidants that scavenge a wide range of reactive 

oxygen species such as superoxide, peroxide, peroxynitrite and lipid peroxyl radicals. 

The structure of Metalloporphyrins contains a type of metal centre, redox potential and electrostatic 

charge of the compounds. These are recognized as important determinants of their antioxidant 

activity and potency. These concepts have beneficial for the development of Metalloporphyrins with 

specific activities. Several compounds in this class have been shown to be efficacious in a variety 

of in vitro and in vivo oxidative stress models of human diseases. 
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MATERIALS AND METHODS 

Drug Used:- 

Synthetic Metalloporphyrins (Cobalt (III)Protoporphyrins (CoPPIX),Fe (III) Protoporphyrins 

(FePPIX). Metalloporphyrins are photosensitive therefore stored in ambered colour dark container 

and all solution prepared in subdued light. 

They were dissolved in 0.2 M Sodium hydroxide solution, adjusted ph 7.4and diluted with 0.85 % 

Sodium Chloride solution. 

 
Experimental Animals:- 

Adult Male Rats of Wister Strain weighing 250±20 gm were used in the study. The experiments 

were performed after approval by the Institutional Ethical’s Committee for research on Animals. The 

rats were selected at random from the stock colony. 

 
Planning of Experiments:- 

 
Animal were divided into ten groups of six rats each. Drugs were given intraperitoneally for five 

days. Animals were exposed to hypobaric hypoxia on the fifth day after dosing. 

 
Experimental Conditions:- 

The room was maintained at 25ºC ±2 ºC, % RH 40 to 60 % and 12 hours light per dark cycle. 

Animals were anesthetized using Ketamine 50mg/kg in combination with Xylazine 5 mg/kg. 

 

OPERATIVE PROCEDURE 

After five days of Metalloporphyrins treatment as per the schedule, animals were exposed to hypoxia 

for three hours and were sacrificed by cervical dislocation immediately after removal from hypoxia 

chamber for biological experiments. Equal number Metalloporphyrins treated groups (group III, 

group V, group VII, group IX) were also sacrificed. Brain ,heart ,lung and liver were quickly 

removed in Ice-cold saline, perfused, cleaned ,wiped, dried and weighed and were processed for the 

estimation of enzyme assays and other biochemical parameters. 

 

STATISTICAL EVALUATION OF RESULTS 

The data obtained in the present study have been subjected statistical evaluation using the statistical 

software Graph pad Prism (version 4). Statistical analysis was done using analysis of Variance 

(ANOVA) and Tukey Krammer test for multiple comparisons. P values less than 0.05were 

considered significant. 
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Reaction 1: Chemical reactions by which some reactive oxygen species are formed 
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RESULTS 

The Metalloporphyrins treatments on expression at mRNA and protein level and on hemeoxygenase 

activity in hypoxia and normoxic condition, on Lipid peroxidation, on Catalase, on GPx, on GSH ,on 

Glutathione reductase, on GST in hypoxia and normoxic condition. 

 

DISCUSSION 

Hypoxia leads to serious cardiovascular morbidity, pulmonary hypertension ventricular 

hypertrophy, cardiac arrhythmia and myocardial infarction myocarditis etc. Heart rate (HR) is 

controlled by the balance between parasympathetic (PNS) and sympathetic nervous   system 

(SNS) activities imposed on the spontaneous discharge frequency of the sinoatrial node. On a beat 

to beat basis, HR is not constant. Rather, there are fluctuations that are indicative of the relative 

contributions of each of these components of the autonomic nervous system.( Saul, J.P. 1990). 

Altitude exposure is known to modulate the parasympathetic and sympathetic neural balance to the 

heart (Richarlet et.al., 1990; Wolfel et al.,   1991).   Yet there have been few studies of HR control 

at altitude. Ventricular chamber stiffness increased substantially during altitude hypoxia. 

 

SUMMARY 

The aim of the present study was to investigate the effect of hypobaric hypoxia on the 

cardiovascular system in conscious animals and it’s modulation by hemeoxygenase. For this 

hemeoxygenase levels (mRNA, Protein and enzyme activity) in brain, heart, lung and liver were 

compared in normoxic and hypobaric hypoxic conditions under simulation in a   hypoxic 

chamber (20,000 feet for 3 hour) in the presence of hemeoxygenase modulators   viz   HO-1 

inducers (CoPPIX, FePPIX) and HO-1   inhibitors (SnPPIX and ZnPPIX). We further analyzed if 

the hypoxic stress was reflected in measurement of oxidative stress m arkers (malonaldehyde) in 

these organs and the status of first line antioxidants viz catalase and   glutathione peroxidase. 

The effect of Phase II metabolizing enzymes was also studied in all the groups. Since 

pharmacological modulators (Metalloporphyrins) were used in an attempt to modulate 

hemeoxygenase, tissue damage markers, and histopathological changes in target organs   were 

also studied. Also the physiological impact of this modulation by Metalloporphyrins was compared 

on functioning of the heart in conscious rats. 
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