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Figure 1. Exposure chamber 
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Table 1. Chamber climatic conditions recorded during the study (means( SD)) 

conditions 
climatic parameters 

Temperature(°C) Relative humidity (%) WBGT (°C) ISO (°C) 

Control 24 (1) 37.5 (2.5) 20 (1) - 
comfort 33 (1) 42.5 ( 2.5) 299(1) 28-30 
Hot 39 (1) 57.5 ( 2.5) 33 9(1) - 

 

Table 2. Variation of immunological and lipid parameters of studied animals (mean ( SD)) in different ranges of WBGT  

Parameters 
Control group group 1 group 2 

(19-21 ◦C) (28-31 ◦C) P-value (32-34 ◦C) P-value 

IgG  (g/l) 2.81 (0.67) 2.96 ( 0.13) 0.63 2.06 (0.05) 0.03 
IgM  (g/l) 0.45 (0.02) 0.51 ( 0.01) 0.003 0.28 (0.01) 0.001 
IgA   (g/l) 0.44 (0.04) 0.44 ( 0.05) 1 0.38 (0.01) 0.01 
IgE (IU/ml) 3.38 (0.34) 3.74 ( 0.72) 0.34 5.92 (1.44) 0.005 
TG(mg/dl) 77.20 (11.21) 65.20 ( 13.57) 0.16 73.60 (7.16) 0.56 
CHOL(mg/dl) 79.80 (7.56) 80.60 ( 7.33) 0.86 63.40 (17.40) 0.08 
HDL(mg/dl) 40.00 (4.69) 39.80 ( 5.06) 0.94 29.20 (9.39) 0.05 
LDL(mg/dl) 24.40 (5.94) 24.60 ( 2.70) 0.94 18.80 (7.79) 0.23 
VLDL(IU/l) 15.40 (2.07) 13.00 ( 2.73) 0.15 14.80 (1.48) 0.61 

Statistical test , T- test; P<.05 considered statistically significant.  
 

Table 3. Relationship between heat stress and immunological and lipid parameters (n=15) 

Parameters Correlation coefficient (R2) P-value 

IgG  (g/l) -0.65 0.008 
IgM  (g/l) -0.58 0.02 
IgA   (g/l) -0.51 0.05 
IgE (IU/ml) 0.67 0.006 
TG(mg/dl) -0.20 0.46 
CHOL(mg/dl) -0.45 0.09 
HDL(mg/dl) -0.49 0.06 
LDL(mg/dl) -0.34 0.21 
VLDL(IU/l) -0.18 0.51 

Statistical test: Pearson’s test; the mean difference is significant at the .05 level.  

 

 
Figure 2. Scatterplot of WBGT and immunological and lipid parameters: correlation coefficient = -0.65, -0.58, -0.51 and 0.67,  

respectively, for the IgG, IgM, IgA and IgE. 
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Figure 3. Scatterplot of concentrations of WBGT and immunological and lipid parameters: correlation coefficient = -0.2, -0.45, -0.49, -0.34 and -

0.18, respectively, for the TG, CHOL, HDL, LDL and VLDL. 
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