
Abstract: The human body represents one of a highly evolved dynamical system.
In it, one can identify systems or subsystems which are analogous to many 
engineered controlled systems. Perturbations of some of these regulated control 
systems lead to what are known as medical emergencies in clinical parlance. 
These systems can be classified based on the response time due to the complex 
feedback loops, of (a) micro to milliseconds (eg: the neural reflexes, functions of 
the autonomic nervous system, the visual-vestibular system of maintaining 
balance etc), (b) seconds to minutes (eg: glucose homeostasis, disruption of 
which lead to diabetic ketoacidosis or hyperosmolar coma, homeostasis of the 
cardiovascular system, perturbations of which lead to acute coronary syndromes, 
cardiac arrhythmias etc), and (c) hours to days (eg: homeostasis of the immune 
system, perturbations of which lead to infectious or autoimmune diseases. We 
are building and defining a working hypothesis of such systems at the clinician 
level and attempting to learn the principles of efficiency. The biochemical 
regulation of blood glucose homeostasis will be addressed in detail from the 
perspective of clinical management, and parallels to control theory will be attempted.
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Illustration of the mechanism of Mismatch Repair in E 

coli

Mismatch Recognition by MutS 

(Joshi A et al. Biochemistry 2002, 

41, 3654-3666)(Nag N et al. 

FEBS Letters 2005, 272, 6228-

43)

Strand discrimination by 

strand specific nicking by 

MutH

Directional (?) Unwinding 

by UvrD and Directional

(?) Excision by 

Exonucleases ExoI/VII/X

or RecJ
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HMGB1 and deletion mutants with picogreen bound to supercoiled DNA
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Aims:

1.Elaboration of the “need” 

2.Few examples of regulatory system abnormalities encountered in the clinic

3.Distinction between systems based on interventional relevance

4.Basic analogies with theory and probable course.

Diagrams of immediate effects Kinematic graphs



1a: Systematic reviews (with homogeneity ) of randomized controlled trials

1a-: Systematic review of randomized trials displaying worrisome heterogeneity

1b: Individual randomized controlled trials (with narrow confidence interval)

1b-: Individual randomized controlled trials (with a wide confidence interval)

1c: All or none randomized controlled trials

2a: Systematic reviews (with homogeneity) of cohort studies

2a-: Systematic reviews of cohort studies displaying worrisome heterogeneity

2b: Individual cohort study or low quality randomized controlled trials (<80% follow-up)

2b-:
Individual cohort study or low quality randomized controlled trials (<80% follow-up 
/ wide confidence interval)

2c: 'Outcomes' Research; ecological studies

3a: Systematic review (with homogeneity) of case-control studies

3a-: Systematic review of case-control studies with worrisome heterogeneity

3b: Individual case-control study

4: Case-series (and poor quality cohort and case-control studies)

5:
Expert opinion without explicit critical appraisal, or based on physiology, bench 
research or 'first principles'

Levels of Evidence: Therapy/Prevention/Etiology/Harm: 

From the Centre for Evidence-Based Medicine, Oxford
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The Larvol Group

• Market intelligence tracking for the pharmaceutical industry

– Subscription services with customized monitoring

– Database development and other support services

• Our Team:

– Around 70 professionals worldwide

– Expertise in all major therapeutic areas

– Particular focus in oncology, diabetes, immunology
and CNS  

– 2/3 of team have MDs or PhDs   

• Our clients:  include over half of the top 10 pharmaceutical companies
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Initiatives

1. A virtual clinic

askmedicaldoctor.com

askdoctorforfree.com

onlineobesitydoctor.com

onlinediabetesdoctor.com

visitdoctoronline.com

askanoncologistnow.com

amipregnantornot.com

womenshealthdr.com

1. A system to verify treatment strategies (prescriptions)
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Simple control systems

Vestibulo-ocular reflex

Stretch reflex of quadriceps femoris
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Endocrinology
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The capacity of tissues to regulate their own blood 

flow is referred to as autoregulation.

In the brain, auto regulation maintains a normal 

cerebral blood flow at arterial pressures of 65-140 

mm Hg

Autoregulation

D

R2

T E

R1 R3

R1 (intrinsic contractile response of smooth muscle to stretch),

R2 (stimulation of the vasomotor area) etc., are independent regulatory systems  
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From, Harrison’s Principles of Internal Medicine, 16th ed.
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Lipoma - Excision
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Diabetic ketoacidosis

From, Review of Mecdical Physiology 21st ed.
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A state 

Diabetes 

Mellitus, Clinical 

phenotype
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Building arbitrary networks and kinematic graphs
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Diabetic ketoacidosis

From, Harrison’s Principles of Internal Medicine, 16th ed.
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Systemic Inflammatory Response Syndrome, MODS, MOF


