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Figure 1 Histopathological observation on the heart tissues of naked molerats at different time after CoY-ray irradiation
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Table 1 Effect of ®CoY-ray radiation on oxidative stressin the heart of naked mole rats

(xts9
EFE TR (n=4) )G 7d (n=4) )G 14 d (n=4)
MDA/(umol * g%) 5.261 + 0.113 8.335 + 0.156 7.187 &+ 0.114"#
T-AOC/(mmol * g%) 0.435 + 0.009 0.428 + 0.008 0.413 + 0.009*
GSH/(umol * g?) 12.494 + 0.112 10.402 + 0.017" 7.458 + 0.061"#
GSSG/(umol * g%) 6.247 + 0.014 5.201 + 0.011 3.729 + 0.065"#
e HXTR4IIEE, "P<0.05, "P<0.01; S#EM)S 7 d L, *P<0.05, #P<0.01.

3 it

P (25 S B AR G) IR FL A — e R 1 VR T A
F, ARG R IR RO P 3 ORE th— ™ A
NI o O I A A ) L 2 20 S Ay R 1)
B, fELM SRS, EEE TS HISE
it 7006 R 2 B B D) LA R R R A (19 22
TS T8 /)N O AT 8 H 20 4 0 e I
OISV 27 3 R L OBt A R P 7 4 ek
ADENEAR, RIS S ECOD LA iR AL, 0L
A K FEAR T SE . AW TURIL, T8RO
FRE SR S LA A s, 1T LW 8¢ 20 L il 4% & 1 i)
R JE DU I, R s e 8, KRS
T4 B v R R AR O, O U A A R R
o, ghah, HHRIE RN, S8mHFN, A
ASC o U A B 1 e R, LAy ThiRe IR R AR
AR, AR, 2k — %k 10 Gy °Cov it
RIS, PR RO LTS B, oA
K/NIER, AU N O IUALAS 810, R H B
[IIRE R e Y AN 7| Pgh: o I a1 i1 e
B AL S AT, 3R WA RO A 251
A 52 4 G K 2 R

SRS RT T A0 M (B A, — T o L
B A AT R W, 5y — 7 1 DA T8 3 A A
WK 23 T 7= AR P SRR A M R A 2, (e
BUAA = A2 S8 A N 8 5 N TG 0 482 453 495 20 4L 4%
a2, EEREOLT, SFFARNAAE R A 3,

MU RA — @ ME RS, RUPLASTE AR AL
Hlo ZHLEIHE UL GSH . AL Al %
PR T RPUAEMA], BEIENRE T2 —F
B J . 5 28 e A Sy AR R (22280, AR A2 B He,
BT, Bl KE A, B T HAEBRAL
W ARZ RS, bR S
WUASZ B e AR, o i
TEA L= MDA K& . BRI, K
/NREET 6 Gy 75 ©CoyY SIS i, il
2l MDA IR, 1E A LA N FEE B
AT RS R, GSH ZENLAA - 1 DL R E
AEAE, 50 GSSG Flik J5 Y GSH, (HHL{A
IERTOUT LU R GSH ™, HA
B2 YR58 )5 GSH M1 GSSG M8 AF4, LA
UFRAEZE AR LR RS B AT G EA T i 3%
BN F S PE RN, %8 &Sk AT B 5
HE DLW 6 A5 0 o A N N A AV TR B
/NRAEZTT 6 Gy 7] ©CoY S 2 IR, HooiF
ML GSH 7 & W% PR, T-AOC [ B2 HL
SRR MBUEALRE Ty, HBUE T SRR P LA
FAbRe e s Re. AR, S — kM
10 Gy °CoY S 2 G i, e LI ZH 2 MDA
SEBFERN, T-AOC. GSH il GSSG &
ERRAG, 5 SCRARIE 25 AR AT, R IR RO
LIRS Ja R AW R AN, HLO LT A
B 2% .

gr bk, HAREREE RO IR 2 (1 MDA



418 SRS LA S+ Laboratory Animal and Comparative Medicine

Oct. 2020, 40(5)

SRR EES, T-AOC. GSH #l GSSG &
I8 LS (A S IR g A, (HATE 2 9L M 4¢
I I A R DA S I3 A8 o — 7 T3 W 17 R oo
MU A — e PR AR N 2 68 0y, 5—07
T 1 0 B AR R B 2 L PP O A7 L At o 2R W A
(A S TN B AR ARG T SZ L], X R e
S50 (1) A5 0B B S T B2 L A1 R B T B T A

S 3k

[1] Barton MB, Jacob S, Shafig J, et a. Estimating the demand
for radiation therapy from theevidence: A review of changes
from 2003 to 2012[J]. Radiat Ther Oncol, 2014, 112:140-
144,

[2] Delaney G, Jacob S, Featherstone C, et a. The role of
rediation therapy in cancer treatment: Estimating optimal
utilization from a review of evidence-based clinical
guidelines[J]. Cancer, 2005, 104:1129-1137.

[3] BoermaM, Hauer-Jensen M. Potentid targets for interven-
tioninradiation-induced heart disease[J]. Curr Drug Targets,
2010, 11(11):1405-1412.

[4] Andratschke N, Maurer J, Molls M, et a. Late radiation
induced heart disease after radiotherapy. Clinical
importance, radiobiological mechanisms and strategies of
prevention[J]. Radiother Oncol, 2011, 100(2):160-166.

[5] Taunk NK, Haffty BG, Kostis JB, et a. Radiation-induced
heart disease: Pathologic abnormalities and putative
mechanismg]J]. Front Oncol, 2015, 5:39.

[6] 1 a3d%. X i A O by URAR SR DT PR [ ] AR A
L, 2019, 9(1):22-23.

(7] i, A, w7 30K, S 8RRG-S /D RPN e ) LA
W[ 2856 AW Lh i e 2, 2019, 39(6):479-483.

[8] LiM,Zhao DH, WangJS. Research progresson antiradiation
drugs]J]. Pract Pharm Clin Remed, 2017, 20(12):1435-
1440.

[9] e, WEWEIR. th 244k 60 T 1 v T STk e
[J]. k2%, 2019, 31(8):4-7.

[10] Heidenreich PA, Kapoor JR. Radiation induced heart
disease: Systemic disordersin heart disease{J]. Heart, 2009,
95(3):252-258.

[12] Martinou M, Gaya A. Cardiac complications after radical
radiotherapy[J]. Semin Oncol, 2013, 40(2):178-185.

[12] Mill WB, Baglan RJ, Kurichety P, et a. Symptomatic
radiation-induced pericarditis in Hodgkin's disease[J]. Int
JRadiat Oncol Biol Phys, 1984, 10(11):2061-2065.

[13] F2%, T3, LW, S5, TS PO IR Et e [J). P

BT BE A L B ARk, 2016, 36(6):475-480.

[14] ZRUR, A6 203, K58, 4. AP IRIRT S CoY 5 £ i
N ERAAA B3 DR A F R S 3R RTF 5 [ ). o T 2 2
2%, 2019, 20(3):212-216.

[15] “ETHIME, S5, FR T, 55, B A BT/ RO
Y9 B 2 A e ML) o0 L S PR R, 2019, 38(5):
395-399.

[16] Boerma M, Zurcher C, Esveldt I, et a. Histopathology of
ventricles, coronary arteries and mast cell accumulation in
transverse and longitudinal sections of the rat heart after
irradiation[J]. Oncol Rep, 2004, 12(2):213-219.

[17] Schultz-Hector S. Radiation-induced heart disease: Re-
view of experimental data on dose response and
pathogenesis]J]. Int J Radiat Biol, 1992, 61(2):149-160.

[18] Sridharan V, Tripathi P, Sharma S, et a. Roles of sensory
nervesin the regulation of radiation-induced structural and
functional changes in the heart[J]. Int J Radiat Oncol Biol
Phys, 2014, 88(1):167-174.

[19] Baker JE, FishBL, Su J, et a. 10 Gy total body irradiation
increases risk of coronary sclerosis, degeneration of heart
structure and function in arat model[J]. Int J Radiat Biol,
2009, 85(12):1089-1100.

[20] BoermaM, Kruse JJ, van Loenen M, et al. Increased depo-
sition of von Willebrand factor in the rat heart after local
ionizing irradiation[J]. Strahlenther Onkol, 2004, 180(2):
109-116.

[21] AT, ZR1R, MRS, 55, SOt 2 Bixh b s ot /b B
PUAALNAE ) 52 ]. R P~ WE 9T, 2013, 35(3):51-
53.

[22] Desouky, Ding N, Zhou G. Targeted and non-targeted
effects of ionizing radiation[J]. Rad Res App Sci, 2015, 8
(2):247-254.

[23] Giardi MT, Touloupakis E, Bertolotto D, et a. Preventive
or potential therapeutic value of nutraceuticals against
ionizing radiation-induced oxidative stress in exposed
subjects and frequent fliers[J]. Int JIMol Sci, 2013, 14 (8):
17168-17192.

[24] ZEWN N, B AER, maKR, &, SRR 2 %) °CoY
S A BRI B T WEIE[). £ bl Tol RS, 2016, 22:
344-353.

[25] Forman HJ. Glutathione-From antioxidant to post-
translational modifier[J]. Arch Biochem Biophy, 2016,
595: 64-67.

[26] %l A5, xdih, 42 E, & % D- PIREEOE LR
PP, NS E PR [E 24, 2012, 23(12):2968-
2970.



Oct. 2020, 40(5) S E) 55 LA S Laboratory Animal and Comparative Medicine 419

Preliminary Study on Heart Tolerance to ®©Coy-ray
Radiation in Naked Mole Rats

LI Yu¥, LIU Yinhang®, CHEN Chaot
(1. Department of Laboratory Animal Science, School of Basic
Medical Sciences, Naval Medical University, Shanghai 200433, China;
2. Shanghai Foreign Language School, Shanghai 200083, China)

" These two authors contributed equally.
Correspondence to: CHEN Chao, chenchao_8713@aliyun.com

[Abstract] Objective To observe and anayze the changes of cardiac morphology and biochemical
indexes in naked mole rats after ®°CoY-ray radiation, and to preliminarily study the characteristics of
%CoY-ray radiation tolerance in naked mole rats heart. Methods The naked mole rats were generally
radiated by the single 10 Gy ®CoY-ray, and then their hearts were collected after 7 days and 14 days
respectively. After paraffin section and hematoxylin eosin (HE) staining, the microstructure of
naked mole rat heart was observed under an optical microscope, and the pathological analysis
was carried out. The malondialdehyde (MDA), total antioxidant capacity (T-AOC), glutathione
(GSH) and oxidized glutathione (GSSG) contents in heart tissues were detected by biochemical
test kit. Results  Microscopic examination showed that there was no obvious atrophy, edema,
necrosis and fibrosis in the heart tissues of naked mole rats after irradiation. According to
the biochemical test, the content of MDA in heart tissues increased significantly after irradiation
(P<0.01), and the T-AOC, GSH and GSSG contents decreased significantly with time (all P<0.05).
Conclusion The heart of naked mole rats can tolerate ®*CoY-ray to some extent, but the specific
mechanism of tolerance is not clear.

[Key words] Naked mole rat; Heart; ®°CoY-rays, Radiation tolerance
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