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ABSTRACT Objective: To investigate the role of Notchl pathway and its underlying mechanisms in adult mice subjected to is-
chemia/reperfusion (I/R) injury induced by high temperature and humidity. Methods: Adult C57 mice were divided into six groups:0
Sham group; @ I/R group; © high temperature and humidity group; ® high temperature and humidity +I/R group; © high temperature and
humidity+Jaggedl (an activator of Notch1)+I/R group; ® high temperature and humidity+ Vehicle +I/R group. The cardiac function was
determined by echocardiography and myocardial infarct size was evaluated by Evans Blue/2,3,5-triphenyltetrazolium chloride (TTC)
staining. The expressions of Notchl intracellular domain (Notchl ICD), Hairy and enhancer of split (Hes1), microtubule-associated pro-
teinl light chain 3 (LC3), Beclinl and p62 were analyzed by Western blot. Results: Compared with the sham group, I/R injury signifi-
cantly reduced the cardiac function, increased the myocardial infarct size, and increased the expression of Notchl ICD, Hesl, LC3-1I/ I
and Beclinl (except p62). Although high temperature and humidity also reduced the cardiac function and increased the myocardial infarct
size, it reduced the expression of Notch1 ICD, Hes1, LC3-1I/ I and Beclinl (except p62) compared with sham group. In addition, com-
pared with I/R group or high temperature and humidity group, high temperature and humidity +I/R group further reduced the cardiac
function, increased the myocardial infarct size, and decreased the expression of Notchl ICD, Hesl, LC3-1I/ [ and Beclinl (except p62).
Moreover, compared with high temperature and humidity +I/R group, adding Jaggedl (an activator of Notchl) improved the cardiac
function, reduced the myocardial infarct size, and increased the expression of Notchl ICD, Hesl, LC3- 1/ I and Beclinl (except p62).
Conclusions: Activation of Notchl pathway might alleviate the myocardial ischemia/reperfusion injury induced by high temperature and
humidity through promoting autophagy.
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Fig. 1 Comparison of the cardiac echocardiography results between different groups
Note: *P<<0.05 I/R group or HTH group compared with sham group; &P<<0.05 HTH+I/R group compared with I/R group; $P<<0.05 HTH+I/R group
compared with HTH group; #P<<0.05 HTH+Jagged1+I/R group compared with HTH+I/R group.
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Fig. 2 Comparison of the myocardial infarct size between different groups
Note: *P<<0.05 I/R group or HTH group compared with sham group; &P<<0.05 HTH+I/R group compared with I/R group; $P<<0.05 HTH+I/R group
compared with HTH group; #P<<0.05 HTH+Jagged1+I/R group compared with HTH+I/R group.
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Fig. 3 Comparison of the expression of Notch1ICD, Hes1, Beclinl, p62 and LC3 between different groups
Note: *P<<0.05 I/R group or HTH group compared with sham group; &P<<0.05 HTH+I/R group compared with I/R group; $P<<0.05 HTH+I/R group
compared with HTH group; #P<<0.05 HTH+Jagged1+I/R group compared with HTH+I/R group.

3 g

FEFRARE ST T 0 8], ARAE - A 45 R 22 2R BE IR R (i
JEE R R RGH R s S A LA R R B, HL R R
HL B RS S 2R A T R BWE R, AR B = LA v =2 B
(T REAS AL, B 50 5 RS O USRI A 4512, A, B 5T e &
TR ERIAEE T MU 2 2 K Mt e 3, A B 45 B
2 AR ZAER IR BERRE B AR B 3 O A B B B Y 3
il 17 L e 0 V35 2 o8 4T A Rt P A AER A T S B ok
FALHERRAL K T REAR , T otk URE RERS 22, S 2 E00
WUHEBEAS K, e it 52 53 1k 3t 0o LI o 483 405 2 — A~ 2 2%
B AR, P R ARE B PR AR AR 3 2R AR R 1 P 3
209 eSS 15 DNA ZRR AR SR B34, e 2 3040 st
TR A A0S, R, 4R R AR R S A B0 LB L B
J1 NIRRT oA 2R S FRATRTIA M T T2 R A 45
SRR AR PR b e TR e 2 5 BOMUARE 520 LB i ) 46 1
BB LR

IR A B AT RS TR T E R FH0, W5
FEUILE MR WU RO TS WL W ] LA E 07, i 75
BRI BV PRIRAS T, O WK B MR . FRAT
SR 2 AL RIS UR 40 F, HWEHSCHE [ Beclinl
LC3-1I/ 1 Hfl T, p62 FIkBEAR, SRT SR =44 T Be-
clinl F1 LC3-11/ 1 LLAAREAIL, p62 FRikFhim . Hl VR 4ak = i
AT, 76 R s W LA L EAT UR 5, BMEKEiE—2F
R0 %9 Beclinl A1 LC3-11/ T Ho B #E—2ER#AK , p62 K Fit—
A Tb i KT RE S O 7R AR 5 e TR R R, A e A 4
FEU , AT UR J5 A MR BN E— 2B A . I A0 g 3 e Vi +U/R
ZHXFHG, A Notchl 1 3h7 Jagged )5 , FoAi 145055 i & 9 A1 &
KFEFH, F29H Beclinl 1 LC3-11/ 1t FH, p62 A%, 35

W% Notchl i B RE WS fE 7F A Wt . ARk AY =, FATR M
Notch1ICD #l Hes1 #iX/K-F-fy 424k [A] Beclinl A1 LC3-11/ 1 [t
fi—HE, KB A Sham 4XFHE, UR J& Notchl1ICD il Hesl 2
PR B T R A Notch 11CD Al Hes1 R IAREA, 1Al /R
2R gl e SR X L 5 L R DR 2 Notch1ICD Al Hesl
RIKIKEFE— B REAR, 7R I B Al E A A Noteh1 3 5 51
Jaggedl J5 ,Notch1ICD F1 Hesl FikTtE, #HF—LWubE SR
TR S T ¥ Notehl 3 B A SEREAE#E B K-

AN AR FE 25 3 /% 1 Sham 41X FE, VR S ik 162
Ml /NGO D RERRAR , AESE T AU N . 1 VR 21 5 il i 4
XFLE , i i +UR 2 O D RERE— 2D BEAR , AR 1 AR i — 25
o, RWLONE G, AR EA Notchl 33 51)
Jaggedl J& , A M50 19 A BL/NBLC D RE s , BEAE T AHUB )N
RULOWUER O 222 . Pk, BAT DA i Noteh i % 1] fiE
e AR A 11 e AT 8 A ol i S AR T /N B JULBR I / -7
TES, 3 il AR PRIE T B et O LBk I 452475 O 2545 B 37
TR RIS T —E i BRI .

% # 3T Wk (References)

(1] &9, b, k&, F. Lok -F & 4E LA R kR Bk
AE [ClL HFEBLBEEFFRONER ZBABFEL, RFE,
2010
Wu Ming-chu, Lin Mian, Ling Zhi-ming, et al. Health risks and dis-
ease research of offshore oil workers [C]. The seventh offshore medi-
cal academic conference and the third circum bohai sea meeting.
Tianjin, 2010

(2] BUWRAE, MRbde, KR H. 1328 4 3 EAE LA B R B AT %
& 5 % &, 2006, (03): 213-215
Duan Xiao-hui, Chen Shu-hua, Lin Yuan-hui. 1328 electrocardiogram
analysis of offshore workers [J]. Naval Medical Magazine, 2006, (03):
213-215



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.9 MAR.2017

- 1627 -

[3] Xia Z, Li H, Irwin M G. Myocardial ischaemia reperfusion injury: the
challenge of translating ischaemic and anaesthetic protection from an-
imal models to humans[J]. Br J Anaesth, 2016, 117(Suppl 2): 144-i62

[4] Glick D, Barth S, Macleod K F. Autophagy: cellular and molecular
mechanisms[J]. J Pathol, 2010, 221(1): 3-12

[5] Liu L, Wu Y, Huang X. Orientin protects myocardial cells against hy-
poxia-reoxygenation injury through induction of autophagy [J]. Eur J
Pharmacol, 2016, 776: 90-98

[6] Mo Y, Tang L, Ma Y, et al. Pramipexole pretreatment attenuates myo-
cardial ischemia/reperfusion injury through upregulation of autophagy
[J]. Biochem Biophys Res Commun, 2016, 473(4): 1119-1124

[7] Borggrefe T, Oswald F. The Notch signaling pathway: transcriptional
regulation at Notch target genes [J]. Cell Mol Life Sci, 2009, 66(10):
1631-1646

[8] Penton A L, Leonard L D, Spinner N B. Notch signaling in human de-
velopment and disease[J]. Semin Cell Dev Biol, 2012, 23(4): 450-457

[9] Pei H, Yu Q, Xue Q, et al. Notchl cardioprotection in myocardial is-
chemia/reperfusion involves reduction of oxidative/nitrative stress[J].
Basic Res Cardiol, 2013, 108(5): 373

[10] Song B Q, Chi Y, Li X, et al. Inhibition of Notch Signaling Promotes
the Adipogenic Differentiation of Mesenchymal Stem Cells Through
Autophagy Activation and PTEN-PI3K/AKT/mTOR Pathway[J]. Cell
Physiol Biochem, 2015, 36(5): 1991-2002

[11] Yao J, Zheng K, Li C, et al. Interference of Notch1 inhibits the growth
of glioma cancer cells by inducing cell autophagy and down-regula-
tion of Notch1-Hes-1 signaling pathway [J]. Med Oncol, 2015, 32(6):
610

[12] RAmAL. MALERIE B Z 2T AR 22 A AE R AR08 (1) A SR

F 4 &, 1999(03): 180-181
Zhu Bing-chai. Combined action and prevention of naval environ-
mental factors to human bodies [J]. Hygiene Toxicology Magazine,
1999(03): 180-181

[13] F . &R & RIS T 2R 00 % ve B ST IR L5 7% 1B - IL B 69 #F
50[D]. 4 R IFIE R FRF A F, 2010
Luo Lin. Influence of hot and humid environment to motion sickness
and research of heat acclimation and fade and consolidation [D].
Physical Education of East China Normal University, 2010

[14] Boccalini G, Sassoli C, Formigli L, et al. Relaxin protects cardiac
muscle cells from hypoxia/reoxygenation injury: involvement of the
Notch-1 pathway[J]. FASEB J, 2015, 29(1): 239-249

[15] SunL, Zhao M, Yang Y, et al. Acetylcholine Attenuates Hypoxia/Re-
oxygenation Injury by Inducing Mitophagy Through PINKI1/Parkin
Signal Pathway in H9¢2 Cells [J]. J Cell Physiol, 2016, 231 (5):
1171-1181

[16] Song B Q, Chi Y, Li X, et al. Inhibition of Notch Signaling Promotes
the Adipogenic Differentiation of Mesenchymal Stem Cells Through
Autophagy Activation and PTEN-PI3K/AKT/mTOR Pathway[J]. Cell
Physiol Biochem, 2015, 36(5): 1991-2002

[17] Mizushima N, Komatsu M. Autophagy: renovation of cells and tissues
[J]. Cell, 2011, 147(4): 728-741

[18] Li W, Li X, Wang B, et al. ZLN0O5 protects cardiomyocytes against
high glucose-induced cytotoxicity by promoting SIRT1 expression
and autophagy[J]. Exp Cell Res, 2016, 345(1): 25-36

[19] Shirakabe A, Ikeda Y, Sciarretta S, et al. Aging and Autophagy in the
Heart[J]. Circ Res, 2016, 118(10): 1563-1576

(#1622 )

[14] Xie S, Deng Y, Pan YY, et al. Chronic intermittent hypoxia induces
cardiac hypertrophy by impairing autophagy through the adenosine
S'-monophosphate-activated protein kinase pathway[J]. Arch Biochem
Biophys, 2016, 15(606): 41-52

[15] Wang A, Zhang H, Liang Z, et al. U0126 attenuates ischemia/reperfu-
sion-induced apoptosis and autophagy in myocardium through
MEK/ERK/EGR-1 pathway[J]. Eur J Pharmacol, 2016, 788: 280-285

[16] Liu Y, Schiff M, Czymmek K, et al. Autophagy regulates program-
med cell death during the plant innate immune response [J]. Cell,
2005, 121(4): 567-577

[17] Wu YT, Tan HL, Huang Q, et al. Activation of the PI3K-Akt-mTOR

signaling pathway promotes necrotic cell death via suppression of au-
tophagy[J]. Autophagy, 2009, 5(6): 824-834

[18] Lavandero S, Chiong M, Rothermel BA, et al. Autophagy in cardio-
vascular biology[J]. J Clin Invest, 2015, 125(1): 55-64

[19] Wang X, Proud CG. The mTOR pathway in the control of protein
synthesis[J]. Physiology (Bethesda), 2006, 21: 362-369

[20] Wu ST, Sun GH, Cha TL, et al. CSC-3436 switched tamoxifen-in-
duced autophagy to apoptosis through the inhibition of AMPK/mTOR
pathway([J]. J Biomed Sci, 2016, 23(1): 60

[21] Zhao GX, Pan H, Ouyang DY, et al. The critical molecular intercon-
nections in regulating apoptosis and autophagy[J]. Ann Med, 2015, 47
(4): 305-315



