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Heart weight

Following 3 days treatment with DEXA, heart 
weight was significantly lower when compared to 
vehicle treated control rats [0.71g (range 0.69-0.73) vs. 
0.77g (range 0.73-0.82g); p<0.05]. Co-administration 
of IGF-1 completely prevented DEXA-induced reduc-
tion in cardiac weight [0.81g (range 0.76-0.84g) heart 
weight in DEXA/IGF-1 vs. 0.71g (range 0.69-0.73g) 
in DEXA only; p<0.01]. Moreover, heart weight in 
DEXA/IGF-1 rats showed a tendency to exceed that 
in control animals (Table 1).

Ubiquitin (Ub) mRNA and protein levels in 
heart

DEXA treatment caused a small but significant 
decrease of the 2.8 and 1.2Kb Ub transcripts (68% 
of control, range 60-76%; average of both transcripts; 
p<0.01), an effect which could not be prevented by 
the co-administration of IGF-1 and DEXA (74% of 
control; range 68-82%). In contrast to mRNA lev-
els, DEXA caused a significant increase in the total 
amount of ubiquitinated proteins above 60kDa (207% 
of control level; range 190-230%; p<0.01), an effect 
which was prevented by co-treating the animals with 
IGF-1 and DEXA (125% of control; range 95-140%; 
p<0.05 vs. DEXA only; Figure 2Α). These protein 
data were confirmed using a second anti-Ub antibody 
(UG9510, Biomol, Enzo Life Sciences International 
Inc.) that recognizes Ub-conjugated proteins.

Ub-conjugating enzyme E2 in heart

In contrast to Ub mRNA levels, DEXA treat-
ment increased both the 1.8 and 1.2Kb transcripts 
of the E2-14kDa enzyme (218% of control; range 
187-270%; average of both transcripts; p<0.01 vs. 

Table 1. Data obtained in animals treated with either dexamethasone (DEXA) or the combination of DEXA with insulin like growth fac-
tor-1 (DEXA/IGF-1) and in controls. Median values (range)

Controls DEXA DEXA/IGF-1

Initial BW (g) 167.5 (161-168) 168.0 (165-175) 167.5 (163-170)

Final BW (g) 192.2 (190-195.2) 146.9 (143.5-154.8)a 156.7 (155.4-157.2)c,d

Change in BW (% of base line) +16.2 (14.7-18.0) -12.2 (10.6-13.3) -6.3( 4.7-7.8)b

Heart weight (g) 0.77 (0.73-0.82 0.71 (0.69-0.73)c 0.81 (0.76-0.84)b 

Heart weight (% of BW) 0.40 (0.39-0.42) 0.48 (0.47-0.49)c 0.52 (0.49-0.54)a

Change in heart weight (% of control) - 7.8 ± 1.2 + 5.2 ± 0.9b

aP <0.01 vs. control,  bP <0.01 vs. DEXA,  c P <0.05 vs. control,  dP <0.05 vs. DEXA,  BW: body weight.

control), an effect which was significantly prevented 
when animals were co-treated with IGF-1 and DEXA 
(142% of control; range 123-157%; p<0.05 vs. DEXA 
only, p>0.05 vs. control). When measuring E2-14kDa 
protein levels it was found that neither DEXA nor 
DEXA/IGF-1 treatment had any significant effect.

Heart proteasome expression

The mRNA level for the proteasome subunit C-3 
was unaffected by DEXA treatment (90, range 80-
98% of control, p>0.05), whereas IGF-1 significantly 
suppressed it (45% of control, range 39-51%, p<0.05 
vs. DEXA). Western immunoblots with the 20S an-
tibody (recognizing a-subunits 1, 2, 3, 5, 6, and 7) 
revealed a significant increase in proteasome protein 
level by DEXA (140% of control; range 134-160%, 
p<0.05 vs. control), whereas the combined treatment 
with DEXA and IGF-1 completely prevented this 
increase (84% of control; range 68.3-107.9%, p<0.01 
vs. DEXA only; Figure 2B).

Heart expression of α-actin, myoglobin,  
and troponin 1

DEXA treatment markedly reduced the a-actin 
protein level (57% of control; range 50-63%, p<0.01), 
whereas IGF-1 partially restored it (78% of control; 
range 65-93%, p<0.05 vs. control, and p>0.05 vs. 
DEXA), (Figure 3A). The myoglobin protein level 
was decreased by DEXA (48% of control; range 38-
58%, p<0.01), whereas co-administration of DEXA 
and IGF-1 partially restored it (78% of control; range 
68-81%, p<0.05 vs. control group, and p>0.05 vs. 
DEXA), (Figure 3B). Also the troponin 1 level was 
decreased by DEXA administration (47% of control; 
range 35-59%; p<0.01), whereas IGF-1 and DEXA 




