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Methylprednisolone (MPL)

Systematic name: (1S,2R,8S,10S,11S,14R,15S,17S)-14,17-dihydroxy-14-

(2-hydroxyacetyl)-2,8,15-trimethyltetracyclo[8.7.0.02,7.011,15]

heptadeca-3,6-dien-5-one

Class: synthetic glucocorticoid
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fatty acids
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Glucocorticoid Receptor (GR)

� regulates genes controlling the 

development, metabolism, and immune 

response

� receptor to which glucocorticoids bind



Glucocorticoid Receptor (GR)



Tyrosine aminotransferase (TAT)

� plays a role in amino acid metabolism 

(tyrosine) in liver

� is regulated by

activated GR



The study

1. intravenous doses of MPL into rats

� 10 mg/kg, 50 mg/kg

2. measurement of concentrations

� mRNA + protein of GR

� mRNA + protein of TAT

3. fitting two different models

4. publishing
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Two Models



Part 0 - Parmacokinetics

D = [drug in plasma]



Part 1 - GR cycle

R = receptor protein

DR = drug bonded on receptor

DR(N) = DR in nucleus



Part 2 - TAT cycle

TC = transcription compartment

EF = transcription factor



Two Models



Pharmacokinetics (descriptive)

� D0: intravenous drug 

administration

� CL: Clearance

� k12, k21: volume 
diffusion parameter

tissueplasma
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Conclusion

� Model describes the measured data good

� Model gives a description of pharmacodynamics and 

pharmacokinetics of the pharmacological pathway of 

methyprednisolon

� Results are reproducable with the model parameters
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FIN

THANK YOU FOR THE FISH



Implementation in Matlab


