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comparisons made with Wilcoxon's rank‑sum 
test were used to compare histological and 
morphometrical data. The P value of 0.05 was the 
assumed significance level. A beta regression model 
was used to determine correlation between thymus 
weight/carcass weight ratio, age and atrophy score. 

No differences were observed through the beta 
regression model when comparing weight data with 
the degrees of thymic atrophy of the samples. A 
negative correlation between age and T/C ratio was 
registered, in line with the normal physiologic pattern 
of thymic involution (Table I). The average value of 
0.164 observed for thymus weight/carcass weight 
ratio in younger animals (16‑18 months) is lower than 
that found in 5 months old veal calves experimentally 
treated for 21 days with DEX (T/C = 1.75) (Cannizzo 
et  al. 2011); in 17‑22‑month‑old Charolaise beef 
cattle challenged with DEX for 40 days, the average 
T/C value was 0.29 (Cannizzo et al. 2011). Comparing 
this value with the result (T/C = 0.134) obtained on 
the same age class (19‑21 months), it is clear that 
the value showed by untreated Chianina bulls is still 
lower than that of the treated Charolaise, confirming 
a remarkable thymic involution in the untreated 
Chianina bulls included in the study.

A total of 21 samples (52.5%) showed slight thymic 
atrophy due to mild infiltration of adipose tissue 
(score 1) (Figure 1a), 12 samples (30%) showed 
moderate fatty infiltration and initial replacement of 
the cortex (score 2) (Figure 1b), and 7 samples (17.5%) 
showed severe adipose infiltration and marked 
cortex atrophy that often reduced the medullary 
framework, up to the complete replacement of 
the lymphoid tissue by fat (score 3) (Figure 1c). The 
distribution of the degrees of atrophy according to 
age is shown in Table II, while descriptive statistics 
for C/M ratio is provided in Figure 2. None of the 
animals aged 16‑18 months received score  3 
(CI  95%: 0-0.03%). Animals aged 19‑21 months 
which received score 3 had a prevalence of 0.15 
(CI  95%: 0.02‑0.45%), while the prevalence of 
score 3 among animals aged 22‑24 months was 0.39 
(CI 95%: 0.10‑0.56%). 

atrophy of the thymus is frequently observed in 
Chianina bulls even though illicit treatments with 
corticosteroids have always been excluded by 
liquid chromatography tandem mass spectrometry 
(LC-MS/MS). It is possible to suspect that early 
physiological involution of the thymus in Chianina 
bulls is likely related to genetic factors.

The aim of this work was to perform an 
anatomo‑histopathological study of the thymus 
in regularly slaughtered Chianina beef cattle in the 
Umbria region (Italy), improve general knowledge 
about the physiological pattern of thymic involution 
in this breed and to increase the reliability of the PNR 
histological screening test.

A total of 40 Chianina beef bulls aged between 16 and 
24 months, slaughtered in the Umbria region (Italy), 
were enrolled in this study. The animals came from 
two selected farms included in the PNR that resulted 
always negative for residues of corticosteroids when 
periodically checked. From documental analysis, 
conducted in the farms’ treatment registers and 
veterinary prescriptions, it can be asserted that 
animals have never been subjected to corticosteroid 
or antimicrobic therapy. 

At slaughtering, cervical and thoracic portions 
of the thymus of each animal were collected and 
weighed. The thymus weight/carcass weight 
ratio was calculated as suggested by Biolatti and 
colleagues (Biolatti et  al. 2005). The central area of 
the thoracic thymus of each animal was collected 
and fixed in 10% neutral buffered formalin. The 
tissue samples were paraffin‑embedded and 
stained with haematoxylin and eosin (HE). The 
morphology of the thymic parenchyma was 
evaluated for adipose tissue infiltration associated 
with cortical atrophy, according to Bozzetta and 
colleagues (Bozzetta et al. 2011), and Vascellari and 
colleagues (Vascellari et al. 2012), and a score from 
1 to 3 (mild, moderate, severe) was attributed, as 
PNR guidelines request. The scoring system was 
blindly performed by three independent observers 
and inter‑laboratory agreement was evaluated 
by K Cohen test (K  Cohen  =  0.84), confirming the 
histological grading assigned.

For the morphometrical evaluation, sections of 
the thymus were examined at low magnification 
(5x) using a Nikon DS‑Fi1 digital camera (Nikon 
Corporation, Tokyo, Japan) connected to the 
microscope Leica DMR (Leica Microsystems, Milan, 
Italy), using NIS‑Elements Br‑2 as software. The cortex/
medulla ratios (C/M) were calculated as reported by 
Vascellari and colleagues (Vascellari et al. 2012).

Statistical analysis was carried out using R 2.7 version 
software. Descriptive statistics and box plots to 
graphically depict the groups of numerical data 
were performed. Kruskal‑Wallis followed by Pairwise 

Table I. Chianina beef bulls. Average values of thymus weight, carcass 
weight, and T/C ratio for each age and relative SEM and P.

Age
(months)

Thymus weight 
(g)

Carcass weight 
(kg) T/C

16-18 600.60 A 370.10 A 0.164 A

19-21 537.20 AB 408.00 AB 0.134 AB

22-24 494.18 B 460.81 B 0.108 B

SEM 25.865 20.851 0.008

P 0.0495 0.0154 0.0007

T/C = Thymus weight/carcass weight ratio;    SEM = Standard error of mean.




