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Effects of transport stress on morphology and heat shock protein
expression in the immune organs of mice
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Abstract: In this study, hematoxylin-eosin(HE) staining, uranium acetate-lead citrate staining and immunohistochemical
staining were used to analyses the effects of transport stress on morphology and three heat shock proteins
expression(HSP27, HSP70 and HSP90) in mice immune organs(thymus, lymph nodes and spleen). The results showed
that the thymus, lymph nodes and spleen of mice were all damaged by transport stress. The thymus medulla was enlarged
and the blood vessels in the cortex were congested. The lymphatic nodules were shrinked and the splenic nodules were
enlarged. The central artery was destroyed and cell apoptosis was showed up. The shape of lymphocyte nuclear
membranes were performed as serration or even destroyed. A part of the nucleus of the eosinophilic granulocyte was

disappeared. The destructive condition of the plasmocyte was even worse. The mitochondrial was swelled and cristae was
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damaged or disappeared. The expression of HSP27 in lymphoid nodule was gradually reduced, but that in medulla of

lymph nodes and spleen were increased. In the medulla of lymph nodes, the expression of HSP70 was gradually reduced,

but in lymphoid nodule and spleen red pulp were both increased. HSP90 was only obviously expressed in the lymph

nodes. In summary, the transport induced stress would cause serious damages to the morphology of immune organs in

mice, and the expression patterns of three stress related HSPs(HSP27, HSP70 and HSP90) were also changed. These

results indicated that several certain regulatory relationships ware might exist between the HSPs and transport stress.
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Microscopic pathological changes of thymus, lymph nodes and spleen in mice with transport stress
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Fig.3 The expression of heat shock proteins(HSP27, HSP70 and HSP90) in mice thymus, lymph nodes and spleen before and after transport stress



47 5

577

HSP90

3-b

HSP27

HSP70

HSP70

HSP70

HSP27

HSP70

HSP27

HSP70

HSP90
HSP90

HSP90

HSP70

HSP90

HSP90

3 Z5iTie
[19]
[20]
[21]
[22]
[23-24]
HSP27
ZHENG &
HSP27
kB(NF—«B)
HSP27 BAX BIM
HSP27
HSP70
HSP70
HSP70
HSP70
GAO % FAS



578

)

http://xb.hunau.edu.cn 2021 10

FAS

HSP70

(Hsp70 Hsc70

HSP90

1(FAF1) Caspase—8
HSP70
Caspase—S8

HSP70

FAF1  FAS

HSP70

HSP90
HSP70
xu P

M2(PKM?2)

HSP90

HSP27(Hsp25
p75) HSP90

Hsp27) HSP70

EEPEE

(1]

WANCR YINP XUXL etal

transport stress on the rat small intestine a morphological

Effect of simulated

and gene expression study[J] Research in Veterinary
2014 96(2) 355-364

SUNF ZUOYZ GEJ etal Transport stress induces
heart damage in newly hatched chicks via blocking the

Science

cytoprotective heat shock response and augmenting nitric
oxide production[J] 2018 97(8)
2638-2646

WANCR CHENYP YINP

induces apoptosis in rat myocardial tissue via activation

Poultry Science

etal Transport stress
of the mitogen-activated protein kinase signaling pathways[J].
Heart and Vessels 2016 31(2) 212-221

HONGH LEEE LEEIH etal Effects of transport

[6]

[10]

[14]

[15]

stress on physiological responses and milk production in
lactating dairy cows[J] Asian-Australasian Journal of
2019 32(3) 442-451

MARQUES AT LECCHIC GRILLIG etal The effect

of transport stress on turkey(Meleagris gallopavo) liver

Animal Sciences

acute phase proteins gene expression[J] Research in

Veterinary Science 2016 104 92-95
(7]
2019 27(10) 1769-1781
ZHENGWY ZHANGZT MEIT Effect of

transport stress on pathological injury and heat shock

et al

protein expression of liver and kidney in goats(Capra
hircus)[J] Journal of Agricultural Biotechnology 2019
27(10) 1769-1781

DHABHAR F S Effects of stress on immune function
the good the bad and the beautiful[J]
Research 2014 58(2/3) 193-210

Immunologic

[D] 2019
ZHENG W'Y Effects of transport stress on stress injury
and expression of heat shock protein in main organs of
goats[D] Lanzhou Gansu Agricultural University 2019
MINKA N S AYO J O Modulating effect of ascorbic
acid on transport-induced immunosuppression in goats[J].
ISRN Veterinary Science 2011 2011 749753
WUJM LIUTE RIOSZ etal Heatshock proteins
and cancer[J] Trends in Pharmacological Science 2017
38(3) 226-256
ARRIGO AP SUHANJP WELCH W J Dynamic
changes in the structure and intracellular locale of the
mammalian low-molecular-weight heat shock protein[J].
Molecular and Cellular Biology 1988 8(12) 5059—
5071
BAO E D SULTAN K R BERNHARD N
Expression of heat shock proteins in tissues from young
pigs exposed to transport stress[J] DTW. Deutsche
Tierarztliche Wochenschrift 2009 116(9) 321-325
ZHANGM LVY YUE Z etal Effects of transportation
on expression of Hsp90 Hsp70 Hsp27 and aB-crystallin
The Veterinary Record 2011

et al.

in the pig stomach[J]
169(12) 312
YANG X CUI'Y YUE ]

characteristics age-related thickness change of skin and

et al The histological
expression of the HSPs in the skin during hair cycle in yak
(Bos grunniens)[J] PLoS One 2017 12(5) 0176451

JJA'Y RANSOM R F SHIBANUMA M

Identification and characterization of hic-5/ARAS55 as an

et al

hsp27 binding protein[J] The Journal of Biological
Chemistry 2001 276(43) 39911-39918



47

579

[16]

(18]

(21]

POWERSET BALCHW E Diversity in the origins of
proteostasis networks a driver for protein function in
evolution[J] Nature Reviews Molecular Cell Biology
2013 14(4) 237-248

YENARIMA LIUJL ZHENGZ etal Antiapoptotic
and anti-inflammatory mechanisms of heat-shock protein
protection[J] Annals of New York Academy of Sciences
2005 1053 74-83

TREPEL J MOLLAPOUR M GIACCONE G et al.
Targeting the dynamic HSP90 complex in cancer[J].
10(8) 537-549
SUNYI PENCEBD WANGS S Effects of

exercise on stress-induced attenuation of vaccination

Nature Reviews Cancer 2010

et al

responses in mice[J] Medicine & Science in Sports &
Exercise 2019 51(8) 1635-1641

HUOH YINS JIAR etal
on the immune response in turbot(Scophthalmus maximus)
Fish &

Effect of crowding stress

vaccinated with attenuated Edwardsiella tarda[J]
Shellfish Immunology 2017 67 353-358
MATURE AKYAZII ERASLANE etal The effects
of environmental enrichment and transport stress on the
weights of lymphoid organs cell-mediated immune
response heterophil functions and antibody production in
laying hens[J] Animal Science Journal 2016 87(2)
284-292

SASAGURI K YAMADA K NARIMATSU Y

Stress-induced galectin-1 influences immune tolerance in

et al.

the spleen and thymus by modulating CD45 immunoreactive

[24]

[27]

lymphocytes[J] The Journal of Physiological Sciences
2017 67(4) 489-496

BAOED SULTANKR NOWAKB etal Expression
and distribution of heat shock proteins in the heart of
transported pigs[J] 2008
13(4) 459-466

ZHUL BAOED ZHAORQ etal Expression of heat
shock protein 60 in the tissues of transported piglets[J].
Cell Stress and Chaperones 2009 14(1) 61-69
ZHENG G P ZHANG Z J LIU H et al. HSP27-

mediated extracellular and intracellular signaling pathways

Cell Stress and Chaperones

synergistically confer chemoresistance in squamous cell
carcinoma of tongue[J] Clinical Cancer Research 2018
24(5) 1163-1175

GAOXJ LIUWL HUANGLS etal HSP70 inhibits
stress-induced cardiomyocyte apoptosis by competitively
binding to FAF,[J] 2015
20(4) 653-661

XUQR TUJF DOUCW etal HSP90 promotes cell

proliferation and inhibits apoptosis by

Cell Stress and Chaperones

glycolysis
regulating PKM?2 abundance via Thr-328 phosphorylation
in hepatocellular carcinoma[J] Molecular Cancer 2017
16(1) 178

FiER . B
FEX B



