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Abstract

This study was conducted to investigate effects of high humidity under high temperature
conditions on rectal temperature, growth performance, blood profiles, and immune responses
of finishing pigs. In a randomized complete block design [block = initial body weight
(BW)], 120 finishing pigs (initial BW = 49.62 + 1.15 kg) were allotted to 2 temperature
treatments [thermal neutral condition [temperature-humidity index (THI) 68: 23C, 35%)]
and heat stress condition (THI 87: 33°C, 80%); 5 pig/pen; 12 replicates/treatment] during
2 weeks. The diet based on corn-soybean meal was formulated to meet or exceed the
nutrient requirements of finishing pigs. Pigs had access to feed and water ad libitum.
The rectal temperature of one pig per replicate was measured daily throughout the
experimental period to monitor changes in body temperature. Blood samples were collected
from 1 pig per replicate at the beginning and end of the experiment. Measurements were
growth performance [BW, average daily gain (ADG), average daily feed intake (ADFI),
and gain to feed ratio], blood profiles [the number of white blood cells (WBC), red blood
cells, hemoglobin, hematocrit, and platelet] measured by an automated hematology
analyzer calibrated for porcine blood, and immune responses (cortisol, tumor necrosis
factor-alpha, interleukin-6, interleukin-1beta, and transforming growth factor-beta1) by
the ELISA kits. The daily rectal temperature of pigs under THI 87 was higher (p < 0.05)
during the overall experimental period than those under THI 68. Pigs under THI 87 had
lower (p < 0.05) ADG and ADFI than those under THI 68. The number of WBC of pigs
under THI 87 was decreased (p < 0.05) compared with those under THI 68. In conclusion,
this study suggests that exposure to high humidity in combination with high temperature
has a negative impact on growth performance of finishing pigs.
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Table 1. Composition of experimental diets for finishing pigs (as—fed basis)

Item Basal diet

Ingredient (%)

Corn 81.42
Soybean meal, 44% 14.90
Limestone 1.30
Monocalcium phosphate 1.00
lodized salt 0.30
Vit-min premix” 0.30
L-lysine HCI 0.44
DL-methionine 0.10
L-threonine 0.17
L-tryptophan 0.03
L-valine 0.04
Total 100.00
Calculated energy and nutrient contents
Metabolizable energy (Mcal/kg) 3.34
Crude protein (%) 14.0
Calcium (%) 0.69
Phosphorus (%) 0.53
Lysine (%) 0.97
Methionine (%) 0.33

Provided per kilogram of diet: vitamin A, 12,000 1U; vitamin Ds, 2,500 1U; vitamin E, 30 1U; vitamin Ks, 3 mg; D-pantothenic

acid, 15 mg; nicotinic acid, 40 mg; choline, 400 mg; and vitamin Bi2, 12 ug; Fe, 90 mg; Cu, 8.8 mg from copper sulfate;
Zn, 100 mg from zinc oxide; Mn, 54 mg from manganese oxide; I, 0.35 mg from potassium iodide; Se, 0.3 mg from
sodium selenite.
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Fig. 1. Rectal temperature of pigs in environmental treatments. Rectal temperature of each pig was
measured daily. Data are shown as mean + SEM. THI 68 = temperature 24°C-25C and humidity 35% (circle),
and THI 87 temperature 32°C-33C and humidity 80% (triangle). THI, temperature~humidity index.
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Table 2. Effects of THI on growth performance of finishing pigs

Item Treatments SEM p-value

Temperature (C) 23-24 32-33

Humidity (%) 35 80

THI" 68 87

Day 0 to 14
Initial BW (kg) 50.44 48.81 0.52 0.058
Final BW (kg) 59.99 54.10 0.98 0.003
ADG (kg/d) 0.764 0.504 0.03 0.001
ADFI (kg/d) 1.676 1.182 0.15 0.050
GF (kag/kg) 0.468 0.434 0.03 0.467

The data reported represent the means of 12 replicates (5 pigs/pen).

UTHI = (1.8 x temperature + 32) - [(0.55 - 0.0055 x relative humidity) x (1.8 x temperature - 26.8)].

THI, temperature-humidity index; BW, body weight; ADG, average daily gain; ADFI, average daily feed intake; G:F,
gain—-to—feed ratio.
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Table 3. Effect of THI on blood profiles of finishing pigs

Item Treatments SEM p-value
Temperature () 23-24 32-33
Humidity (%) 35 80
THI" 68 87
WBC (10° /ul)
DO 19.81 19.92 1.14 0.945
D14 20.26 17.88 0.53 0.013
RBC (10° /uL)
DO 6.06 6.13 0.37 0.891
D14 6.14 6.42 0.27 0.484
HGB (g/dL)
DO 10.93 10.34 0.81 0.622
D14 10.93 10.92 0.81 0.995
HCT (%)
DO 32.06 30.79 1.26 0.499
D14 32.84 33.14 1.73 0.905
PLT (10° /uL)
DO 454.32 413.42 31.67 0.388
D14 474.49 403.31 26.35 0.093
MCV ()
DO 49.25 49.29 1.26 0.984
D14 47.37 49.24 1.75 0.478
MCH (pg)
DO 15.89 15.79 0.62 0.913
D14 15.99 15.99 0.69 0.998
MCHC (g/dL)
DO 32.24 32.34 0.60 0.915
D14 32.68 32.52 0.69 0.875

The data reported represent the means of 12 replicates (5 pigs/pen).

UTHI = (1.8 x temperature + 32) - [(0.55 - 0.0055 x relative humidity) x (1.8 x temperature - 26.8)].

THI, temperature—humidity index; WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin: HCT, hematocrit; PLT,
platelet; MCV, mean cell volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration.
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Table 4. Effects of THI on immune and stress responses of finishing pigs

Item Treatments SEM p-value
Temperature (C) 23-24 32-33

Humidity (%) 35 80

THI" 68 87

TNF-a (pg/mL)

DO 84.09 85.16 18.37 0.969

D14 93.56 99.70 16.17 0.801
TGF-B1 (pg/mL)

DO 1,220.94 1,180.67 274.67 0.922

D14 1,283.78 1,277.77 145.54 0.978
IL-6 (pg/mL)

DO 142.65 133.02 6.16 0.331

D14 140.02 132.12 5.44 0.362
IL-18 (pg/mL)

DO 4344 44.00 1.56 0.813

D14 37.67 43.49 3.98 0.360

Cortisol (ng/mL)
DO 32.17 31.07 2.26 0.748
D14 31.88 33.78 1.55 0.435

The data reported represent the means of 12 replicates (5 pigs/pen).

UTHI = (1.8 x temperature + 32) - [(0.55 - 0.0055 x relative humidity) x (1.8 x temperature - 26.8)].

THI, temperature-humidity index; TNF-a, tumor necrosis factor-a; TGF-B1, transforming growth factor-81; IL-6,
interleukin—6; IL-18, interleukin—18.
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