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Histopathological characteristics and the expression of related inflammatory factors in renal tissues
of Bama minipigs with early severe heat stroke

HE Jiaqi' ,ZHANG Jing® ,NI Jun’

(1. Xinxiang Medical University , Xinxiang 453003 , Henan Province , China ;2. Department of Renal Endocrinology ,the 83™ Army
Hospital of Chinese PLA , Xinxiang 453000, Henan Province ,China)

Abstract: Objective To investigate the histopathological changes and the expression of related inflammatory factors in
renal tissues of Bama minipigs with early severe heat stroke. Methods Twelve healthy male Bama minipigs were randomly
divided into the control group and the model group,with six Bama minipigs cases in each group. The Bama minipigs in the
model group were exposed to heat in a transparent constant temperature and humidity box at a temperature of 42 to 45 °C and
a humidity of 70% to 80% to prepare early severe heat stroke model. The Bama minipigs in the control group did not receive any
treatment. After successful modeling,the peritoneal venous blood and bladder urine of Bama minipigs were collected immediately and
the Bama minipigs were sacrificed in the two groups,and the serum creatinine and urea nitrogen levels of Bama minipigs were
measured by automatic biochemical analyzer,and the level of urine protein of Bama minipigs was measured by automatic urine
analyzer. When the Bama minipigs in the two groups were sacrificed, one side of the kidney tissue was randomly selected for
routine paraffin embedding and sectioning immediately, and the expressions of tumor necrosis factor-a ( TNF-a) , interleukin
(IL) -l were detected by immunohistochemistry method. The degree of renal tubular pathological damage of Bama minipigs was
evaluated by the Paller score method in the two groups. The histopathological changes of the kidney of Bama minipigs were detected

by hematoxylin-eosin (HE) staining method. Results The heat exposure time of the Bama minipigs in the model group was
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(4.17 £0.24) h,and the time for the core body temperature reaching to 42 °C was (3.17 £0.41) h,and the core body
temperature was (43.25 £0.29)°C when the model was successfully established. The Bama minipigs in the model group all
had conjunctival hyperemia, cremasteric frelex and corneal reflex obviously weakened or disappeared. During the heat exposure
time of the Bama minipigs in the model group, the core body temperature of the Bama minipigs in the control group was
(38.25+0.15) °C, and there was no conjunctival hyperemia, and the cremasteric reflex and corneal reflex were not
weakened. The serum creatinine , urea nitrogen and urine protein levels of Bama minipigs in the model group were significantly
higher than those in the control group (P <0.05). The rates of TNF-a and IL-la positive cells in renal tissues of Bama
minipigs in the model group were significantly higher than those in the control group (P <0.05). The Paller scores of Bama
minipigs in the control group and the model group were (0.80 +0.18) and (5.00 +0.33) ,respectively ; the Paller score of
Bama minipigs in the model group was significantly higher than that in the control group (P <0.05). In the control group,
there was only a small amount of neutrophil infiltration in renal tissues of Bama minipigs,and there was no interstitial edema,
congestion , microthrombosis and renal tubular necrosis. In the model group, there were obvious interstitial edema, neutrophil
infiltration , congestion , microthrombosis and renal tubular necrosis,and the congestion , microthrombosis and neutrophil infiltration
mainly occurred in the proximal renal tubules. The area percentages of microthrombosis of neutrophil infiltration, interstitial space
edema ,renal tubular necrosis and microthrombosis in kidney tissue of the Bama minipigs in the model group were significantly higher
than those in the control group (P <0.05). Conclusion The Bama minipigs with severe heat stroke have obvious renal

histopathological changes and renal function damage in the early stage,and the levels of IL-1a and TNF- in renal tissues are

increased.
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Tab.1 Comparison of serum creatinine,urea nitrogen and

urine protein levels of Bama minipigs between the two

groups (2 xs)
A0 n EUER (pol - LY RREE/(mmol - L7Y) REA/ (g0 L)
MIBH 6 44.67£6.06 2.83+0.38 0.30 +0.06
A 6 76.00 £5. 18 5.42+0.88 1.10£0.28

! 9.634 6.568 6.761

P <0.05 <0.05 <0.05
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Tab. 2  Comparison of the rate of TNF-a and IL-la
positive cells in kidney tissue of Bama minipigs between the
two groups (x%s)
n FHE 4 A LA %o
2851 n
TNF-a L-1a
Xof B 6 3.44 £0.60 3.53 £0.57
R 6 37.54 £2.53 31.04£1.56
t 32.162 40.467
P <0.05 <0.05
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Fig.1 Expressions of TNF-« and IL-1« in kidney tissues of
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Bama minipigs in the two groups (immunohistochemiscal
staining, x400)
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Tab.3 Comparison of pathological changes of kidney of

Bama minipigs between the two groups (x£s)
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Fig.2 Histopathological changes in Kkidney tissues of Bama minipigs in the two groups ( HE staining, x400)
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