
Table 3. Differences between cycling rats with low and high testosterone range after exposure to similar high chronic stress

Low T-range High T-range 

Testosterone mean (pg/mL) (22) 196 ± 31.94

Testosterone range (pg/mL) (12) 50-80 (10) 230-480

Testosterone (pg/mL) (12) 65.4 ± 2.98 (10) 348.0 ± 22.64

Estradiol range (pg/mL) (12) 30.5-88 (10) 28-93

Estradiol (pg/mL) (12) 48.30 ± 5.66 (10) 56.66 ± 5.42

Testosterone (T)/estradiol ratio (12) 1.715 ± 0.209 (10) 6.27 ± 0.61

Age (days) (12) 99 ± 1.53 (10) 96.33 ± 0.915

Body weight at autopsy (g) (12) 171.8 ± 1.80 (10) 169.04 ± 3.23

24h body weight loss (g) (12) 4.058 ± 0.86 (10) 1.21 ± 0.64*

Duration of handling (days) (12) 17.25 ± 0.538 (10) 16.4 ± 1.080

Emotional reactivity score (12) 14.6 ± 2.17 (10) 16.6 ± 2.72

Cycle phase distribution (4) PE; (8) E (7) PE; (3) E

Preceding surgery by 20h 
(12) 9 out of 12 rats

(5) sham ADX; (4) left ADX

(10) 5 out of 10 rats

(3) sham ADX; (2) left ADX

Hippocampal weight (mg) (12) 81.54 ± 3.30 (10) 96.69 ± 3.61**

Relative hippocampal weight (mg/100g bw) (12) 47.37 ±1.73 (10) 58.646 ±2.51 **

Thymus weight (mg) (12) 359.74 ± 13.06 (10) 337 ± 15.18

Relative thymus weight (mg/100g bw) (12) 212.95 ± 7.61 (10) 199.11 ± 7.689

Values are expressed as mean ± S.E.M. Number of samples in parentheses. *P<0.05; **P<0.01 statistically significant differences 
between the two groups.
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PE in 3 rats (0.933±0.617 mg), with 2 rats being in 
the high T group (i.e. T: 480 pg/mL and 300 pg/mL) 
and one in the low T group (i.e. T: 60pg/mL) (Table 
3). Conversely, in 3 rats assigned to the low T group 
IAG was found 6.06±1.91 mg during E, following 
left-ADX in PE.

DISCUSSION

The purpose of the present study was to investigate 
the modifying effects of T and Ediol on chronic stress. 
Stress response was assessed by adrenal, thymus and 
hippocampal weight changes.

We have found that exogenous Ediol administra-
tion augmented the response to stress. Indeed, EB 
treatment of OVX rats resulted in increased adrenal 
weight (Exp. 1). Of note, the increase in adrenal weight 
confirmed previous results in OVX EB-treated rats.23 
Separation of these rats into low and high T revealed 
that EB treatment in OVX rats induced a robust in-
crease of adrenal weight only in those rats exhibiting 
low T. The current findings in EB-treated OVX and 

non-OVX rats (Exp. 2) indicate a negative impact of 
the high T-range on the corresponding low chronic 
stress-associated adrenal weight increase. Thus, these 
results suggest that the reduction of stress response 
in EB-treated OVX and non-OVX rats assigned to 
the high T-range may counteract the EB-associated 
enhancement of stress response by shifting the T/Ediol 
balance into suppression of the HPA axis.

Concerning androgen involvement in stress-re-
sponse the non-aromatisable androgen dehydrotestos-
terone (DHT) and its metabolite 5 alpha-androstane-3 
beta, 17 beta diol, inhibit the HPA response to stress 
by acting through estrogen receptor beta (ER-beta)-
expressing neurons in the hypothalamus.24 Since T 
can be converted to DHT, an alternative pathway 
for T and DHT regulation of the reduced response 
to stress has been revealed.25 On the other hand, in 
OVX rats it has been reported that EB-treatment may 
reduce ER-beta expression in neurons around the 
PVN of the hypothalamus, shifting the Ediol/T bal-
ance towards activation.26 The latter is in accordance 
with both the present findings in EB-treated OVX 




