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Biological actions of 
GH/IGF-I system 
particularly MGF.
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The effect of treating the muscles of mdx dystrophic mice with MGF
in a plasmid vector after only 3 weeks on muscle strength
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Detection Methods

• Rapid Screening using Mass Spec

• Confirmatory tests based on 
• a) antibody methods and/or 
• b) cell signalling using differential gene 

expression.



Regulatory Sequence Enhancer cDNA 3’UTR Antibiotic Resistance
1

42
6

3 5

Introduced gene with cDNA of enhancer substance:

Detection using different primer combinations

1 to 6, pairs of primers that detect known vectors, cDNAs of 
enhancer substances and required components of gene constructs. 



Prediction (population profile)
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Present and future challenges in 
detecting enhancing substances.

1) Synthetic/recombinant analogues. 
2) Generic substances and signalling 

pathway initiators (mimetics).
3) New methods of administration.
4) Gene doping.
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Study Protocol

Exercise
- Knee extensor weightlifting exercise
- 3 sessions / week
- 3-5 sets of 8-12 repetitions per session    
- (60-70% 1- RM)

GH administration or placebo
Lange et al 2002

Muscle Sampling
- Muscle biopsies pre, 5 and 12 wks           
- 24 hours after last training session 



Study 1-Untrained Subjects
Experimental Protocol

GHPlacebo
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Growth Hormone (GH) and Exercise on IGF-I 
Isoforms in Elderly Muscle
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MGF and IGFI-Ea trascripts following GH or IGF treatment in 
C2C12 cells 
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Study 2- Trained Subjects 
Experimental Protocol

Training 

GH + training No GH, normal activity

Placebo + training

2 WEEKS

No placebo, no 
training

Week 0

Week 6 Week 7

Week 4 

Subjects 
randomised

T1
AHRET 1

1 week 
Washout

T2
AHRET 2

T3
AHRET 3

N=15

rhGH = 0.1U /kg/ day



IGF-I gene transfer in rodents.
Rat IGF-I splicing to produce several isoforms with different functions.

S S S B B E E E
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Results from proteomic profiles 
analyses of serum samples from 
control and hGH treated mice
Lancashire L, Boateng J, Matharu-

Ball B, Creaser C and Ball, GR 



IGF-I transcript levels in C2C12 cells treated with 10% human 
serum (endogenous GH level < 0.1mU/L)  and  100ng/ml GH
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Current collaborative studies with Nottingham 
Trent University and HFL Newmarket, UK.

1) Mice receiving hGH delivered using a mini osmotic pump.
10 hGH plus 10 PBS controls plus 10 normal.

2) Mice injected hGH gene contruct.
10 hGH gene injected,10 with control gene injected plus 10 PBS injected

3) GH injected none trained human subjects (25y to 30y)
Cross over study with 8 with 4 blood samples and 2 biopsies.

4) GH injected trained human subjects 
Cross over study with 15 volunteers (25y to 30y), from each there are 4 

blood samples plus 2 biopsies.



Mammalian Expression Vector rGH Construct

rGH
pcDNA 3.1+

Amp(R)

Neomycin(R)

rGH mRNA

SV40 pA

BGH pA signal

T7 primer

CMV promoter SV40 early promoter
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T7 promoter

f1 origin
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Prediction (population profile)
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Present and future challenges in 
detecting enhancing substances.

1) Synthetic/recombinant analogues. 
2) Generic substances and signalling 

pathway initiators (mimetics).
3) New methods of administration.
4) Gene doping.
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