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Abstract: Acute radiation esophagitis is a kind of aseptic inflammation caused by radiotherapy. Ferroptosis being an iron — de—
pendent unique programmed cell death mode with a large accumulation of lipid peroxidation products its inhibitor can play an
anti — inflammatory role. While radiotherapy as an exogenous inducer can accelerate the process of iron death moderate iron death
maintains the balance and stability of the body while excessive iron death will cause a series of adverse reactions such as inflam—
mation which is closely related to the theory of Qi blood and body Fluid in traditional Chinese medicine. As the basic element of
human life activities the abnormal operation of Qi blood and body Fluid is closely related to the occurrence of acute radiation
esophagitis. Therefore maintaining the normal operation of Qi blood and body Fluid is an important prerequisite for the prevention
and treatment of acute radiation esophagitis.

Key words: acute radiation esophagitis; ferroptosis; Qi blood and body Fluid

* : (2020TDO4) ; (2017095) ;

(20227ZYYZ010)
- 453 -



2023 3 10 3 38 298
No. 3 10 March 2023 ACTA CHINESE MEDICINE Vol. 38 No. 298
( acute radiation induced
esophagitis ARIE) o
2-~3 2.1
9
ARIE
( lipid reactive ox— .
ygen species L — ROS) ( System Xc —) 7 11
( ferroptosis) ( solute carrier family 7 member 11 SLC7A11)
ROS N Fe’* N - Cobler *
I ( NADPH) . Erastin SLCTALL
4( glutathione peroxidase 4 GPX4) / SLC7A11 v
. . SLC7A11 System Xc —
( glutathione GSH)
i 0, SLC7A11 GSH/
T GPX4
ARIE o o
1
Ye >
( TBARS) ( MDA
)
. I pmol * L™ IKE.6Cy
24 MDA
11
s GPX4.
; ACST4
- ARIE . .
ACSL3  EPASI1
2 ARIE
PCa
N 2.2
o ARIE

- 454 -



2023 3 10 3 38 298
No. 3 10 March 2023 ACTA CHINESE MEDICINE Vol. 38 No. 298
0 (ischemia reperfusion in— o ARIE
jury IRI) IRI N N
13-14 . Qi 15 3. 1 << . 0
( y oo«
TNF -, IL-18  IL-6) ”
RSL -3 NASH .«
( N N . ) “
) o Li ° . "
-1 I ARIE .
—_— 1 o “
]] ” R
ATIR.IL -6.IL - 1B.COX -2  GFAP
17
PI3K.p — AKT Nrf2
ARIE. . N .
o ¢ . » )
© GPX4 ------
DNA ------ ”
18 °
) ARIE
ARIE
3.2 ( )
I9 “ ” .
o ( ROS)
<< >> : “« ” ;
20
’ 23
o RAS - JNK/p38 .
— B1( high mobility group box 1 s
HMGBI) o ARIE
? . ARIE
3 ARIE
ARIE 3.3 § . » ¢

- 455 -



2023 3 10 38 298
No. 3 10 March 2023 ACTA CHINESE MEDICINE Vol. 38 No. 298
27
ARIE N
( N N
. 28 -30 ) .
4.1.2 € . yoo
ARIE o
31
4 .
Erastin Sys—
tem Xc —
o GSH
# 2 Erastin
GSH o
o ARIE
ARIE
4.1.3 ( . y
4.1 ( . yoow
( : ? ”
. » “ 7 o NN
4.1.1 7
N N o (
. . . 28 33-34 )
o » miR - 324 -3p .
GPX4 ( PCa) ARIE
PCa
26

- 456 »



2023 3 10 3 38 298
No.3 10 March 2023 ACTA CHINESE MEDICINE Vol. 38 No. 298
Fer -1 IL-1B.TNF -«
40
0 Lei »
( ROS) -1B.TNF - «
41
- Guo 3 0
Fe’*  ROS GSH. 5
SOD MDA o
° ARIE
4.2 N .
2
B,,+ . a
( GSH) ARIE N
<< . >> « 44 -46
» 37
o N ARIE °
o Zhang % ARIE
( GSH - .
Px) SOD
36
TINF - IL -1 IL-6
Fe’*  ROS o
GSH.SOD MDA . 39 ARIE
FIN56 ARIE o
DJ -1.
GPX4.FTHI1
R ARIE
4.3 { . » o
ARIE 1 WANG H LIU C ZHAO Y et al. Mitochondria regulation in ferropto—

sis J . Eur J Cell Biol 2020 99( 1) : 151058.
2 LI'J CAOF YIN H L et al. Ferroptosis: past present and future
J . Cell Death Dis 2020 11(2) :88.

3 IVANOV S D SEMENOV A L. KOVAN'KO E G et al. Effects of i—
ron ions and iron chelation on the efficiency of experimental radio—
therapy of animals with gliomas J . Bull Exp Biol Med 2015 158
(6) :800 - 803.

4 COBLER L ZHANG H SURI P et al. xCT inhibition sensitizes
tumors to y — radiation via glutathione reduction J . Oncotarget

2018 9( 64) :32280 —32297.
- 457 -



2023 3 10 3 38 298
No.3 10 March 2023 ACTA CHINESE MEDICINE Vol. 38 No. 298
5 YE L F CHAUDHARY K R ZANDKARIMI F et al. Radiation — in— 17

duced lipid peroxidation triggers ferroptosis and synergizes with fer— J .
roptosis inducers J . ACS Chem Biol 2020 15(2) :469 —484. 2022 27(7):721 -728.
6 YU W D SONG Z S. Bone marrow — derived mesenchymal stem
J. 2022 45(2) :152 -156. cells ameliorate severe acute pancreatitis — induced lung injury in
WANG Y LI P F HU S M. Intestinal radiation injury induced by ra— rats via suppression of ferroptosis J . Chin J Clin Pharmacol Ther
diotherapy: prevention and treatment based on the theory of “preven— 2022 27(7):721 -728.
tive treatment of disease’ J .J Beijing Univ Tradit Chin Med 2022 18 DAL E HANL LIUJ et al. Ferroptotic damage promotes pancreatic
45(2) 1152 - 156. tumorigenesis through a TMEM173 /STING - dependent DNA sensor
7 pathway J . Nat Commun 2020 11(1):6339.
J. 2022 37(7):4108 - 19 J .
4112. 2018 25( 11) : 1406 - 1408.
WANG L CHEN Y XU Y Y et al. Understanding of TCM and clini— XIE'Y Q WANG G R. Research progress of radiation esophagitis
cal evidence for Qingxue Granules combined with radiotherapy in and its treatment J . Chin J Clin Oncol Rehabil 2018 25( I1):
effect of detoxification and sensitization J . China J Tradit Chin Med 1406 - 1408.
Pharm 2022 37(7) :4108 —4112. 20
8 . I J. 2021 27(22):222 -231.
2021 18(29):131 —133 141. ZHANG Q L ZHAO L. XIA P F et al. Chinese medicine prevention
WANG X K CUI Y L. Discussion on the relationship between qi and treatment of tumor based on ferroptosis: a review J . Chin J
blood and fluid lesions and tox in and evil J . China Med Her Exp Tradit Med Formulae 2021 27(22) :222 -231.
2021 18(29) :131 -133 141. 21 YEEPP WEI'Y KIM S'Y et al. Neutrophil — induced ferroptosis
9 ZHANG X H LI X ZHENG C Y et al. Ferroptosis a new form of cell promotes tumor necrosis in glioblastoma progression J . Nat Com—
death defined after radiation exposure J .Int J Radiat Biol 2022 98 mun 2020 11(1):5424.
(7) :1201 —1209. 22 YEF CHAI W XIE M et al. HMGBI regulates erastin — induced
10 J . ferroptosis via RAS — JNK/p38 signaling in HL — 60/NRASQ61L
2018 45(1):16 -22. cells J . Am J Cancer Res 2019 9(4) :730 -739.
ZHOU W B KONG C F QIN G W et al. Research progresss on 23 NN
mechanism of ferroptosis J . Prog Biochem Biophys 2018 45( 1) : J . 2022 20(9):190 -
16 -22. 192.
11 ZHOU JJ JIA'Y J] SUN M et al. On the pathogenesis of cancer —
I related fatigue caused by the vicious cycle of " deficiency" " toxin"
2022 29(5) :426 —433. and "stasis" J .J China Prescr Drug 2022 20(9) : 190 - 192.
CHANG YH GEYT HA W T et al. Function and mechanism of 24 MOU Y WANG J WU J et al. Ferroptosis a new form of cell
ferroptosis in the radiation resistance of colorectal tumor — repopulat— death: opportunities and challenges in cancer J .J Hematol Oncol
ing cells J . Chin J Cancer Biotherapy 2022 29(5) : 426 —433. 2019 12(1) :34.
12 FENG D SHI X XIONG Q et al. A ferroptosis — related gene prog— 25 .miR -324 -3p GPX4
nostic index associated with biochemical recurrence and radiation re— J . 2022 42(71):
sistance for patients with prostate cancer undergoing radical radio— 72 -79.
therapy J . Front Cell Dev Biol 2022 10:803766. ZHANG S YE J W SHEN Y J et al. The effect of GPX4 targeting
13 WUMY YIANG G T LIAO W T et al. Current mechanistic con— on iron death in prostate cancer cells J . Chin J Bioengineering
cepts in ischemia and reperfusion injury J . Cell Physiol Biochem 2022 42 (Z1) :72 -79.
2018 46(4) : 1650 - 1667. 26
14 SARHAN M G. LAND W TONNUS W et al. Linkermann a origin J. 2022 38(1):33-37.
and con — sequences of necroinflammation J . Rev 2018 98(2): YANG Y D ZHANG Y M WU N N et al. Sodium selenite promotes
727 -780. spinal cord injury rehabilitation by inhibiting ferroptosis in a rat
15 QI'J KIM J W ZHOU Z et al. Ferroptosis affects the progression of model J . Chin J Neuroanat 2022 38( 1) :33 -37.
nonalcoholic steatohepatitis via the modulation of lipid peroxidation — 27

16

mediated cell death in mice J . Am J Pathol 2020 190( 1) : 68 —
81.

LIS ZHOU C ZHU Y et al. Ferrostatin — 1 alleviates angiotensin II
(‘ang II) - induced inflammation and ferroptosis in astrocytes J .

Int Immunopharmacol 2021 90: 107179.
458 -

J. 2022 28( 11):227 -
237.
YANG Y ZHONG Y Y SU C et al. Traditional Chinese medicine
intervention of ferroptosis based on Yin — Yang theory: a review J .

Chin J Exp Tradit Med Formulae 2022 28( 11) :227 -237.



2023 3 10 3 38 298
No. 3 10 March 2023 ACTA CHINESE MEDICINE Vol. 38 No. 298
28 WU X QIN K IROEGBU C D et al. Genetic analysis of potential 41

biomarkers and therapeutic targets in ferroptosis from coronary artery IL-18 TNF -« J. 2020
disease J .J Cell Mol Med 2022 26( 8) : 2177 —2190. 42(1):6 -10.

29 LANE D J R METSELAAR B GREENOUGH M et al. Ferroptosis LEIHY YANG F YIN X P et al. Effects of sinomenine on cere—
and NRF2: an emerging battlefield in the neurodegeneration of bral edema and levels of IL — 1B and TNF — o in rat with cerebral
Alzheimer’s disease J . Essays Biochem 2021 65(7) :925 —940. hemorrhage J . Sichuan J Physiol Sci 2020 42( 1) : 6 - 10.

30 LI'Y CAOY XIAO ] et al. Inhibitor of apoptosis — stimulating pro— 42 “ ”
tein of pS3 inhibits ferroptosis and alleviates intestinal ischemia/ 30 J.
reperfusion — induced acute lung injury J . Cell Death Differ 2019 51(3):36 -38.

2020 27(9) :2635 -2650. YANG C S CHONG D Q. Clinical study on " Zengye Jiedu Decoc—

31 . Erastin tion" in preventing and treating 30 cases of acute radiation esoph—

J. 2022 30( 1) :48 -51. agitis caused by concurrent chemoradiotherapy of locally advanced
MIN C W GU W G. Role of erastin in ferroptosis and its application non — small cell lung cancer J . Jiangsu J Tradit Chin Med 2019
in cancer treatment J . Orthop J China 2022 30( 1) :48 -51. 51(3) :36 -38.

32 CAO J Y DIXON S J. Mechanisms of ferroptosis J . Cell Mol Life 43
Sei 2016 73(11/12) :2195 -2209. J. 2022 41

33 SHE X LAN B TIAN H et al. Cross talk between ferroptosis and (5):48 -52.
cerebral ischemia J . Front Neurosci 2020 14:776. QU Y T KANG N SUN Y et al. Clinical effect of Jiawei Simiao

34 WANGY ZHAOY YET et al. Ferroptosis signaling and regulators Yongan Decoction in treatment of acute Radia — tion esophagitis with
in atherosclerosis J . Front Cell Dev Biol 2021 9:809457. heat — toxin congestion and excessiveness J . J Anhui Univ Chin

35 LEI G ZHANG Y KOPPULA P et al. The role of ferroptosis in ion— Med 2022 41(5) :48 -52.
izing radiation — induced cell death and tumor suppression J . Cell 44
Res 2020 30(2) : 146 —162. I 2022 37(6) :3200 —3203.

36 GUO HH ZHU L L. TANG P P et al. Carthamin yellow improves LIUY P SONG F L KANG N et al. Preliminary study on Kujiu
cerebral ischemia — reperfusion injury by attenuating inflammation Decoction in treating acute radiation esophagitis J . China J Tradit
and ferroptosis in rats J . Int J Mol Med 2021 47(4) :52. Chin Med Pharm 2022 37(6) : 3200 —-3203.

37 45

I 2021 36(12): J. 2022 49(3) : 146 —150.
7086 —7088. LIUJ GE X L DI X K et al. Efficacy analysis of Xiyanping injec—
DU T T ZHANG Z M. Discussion on correlation between autophagy tion on prevention of radioactive esophagitis J .J Int Oncol 2022
and myocardial ischemia — reperfusion injury from the theory of qi 49(3) : 146 - 150.
blood and fluid in Chinese medicine J . China J Tradit Chin Med 46
Pharm 2021 36( 12) : 7086 —7088. I

38 ZHANG Y ZHANG G LIANG Y et al. Potential mechanisms un— 2022 31(3):462 —465.
derlying the hepatic — protective effects of danshensu on iron over— LIJS HE X G YUAN L J. Effect of clearing heat and nourishing
load mice J . Biol Pharm Bull 2020 43( 6) : 968 -975. Yin on preventing and treating acute radiation esophagitis and its in—

39 DJ -1/GPX4 fluence on immune related indexes J .J Emerg Tradit Chin Med

I 2022 40 2022 31(3) :462 —465.
(6):126 -129.
HUANG G W YUY ZHANG H et al. Study on mechanism of Yux- 12022 —09 —27
uebi capsule( ) - containing serum inhibiting ferropto— (1996 -)
sis on myocardial cell through DJ —1/GPX4 ] . Chin Arch Tradit .
Chin Med 2022 40(6) : 126 —129. (1973 -)

40 I o E - mail: zf — x{dy@
( ) 2022 42(2):270 -278.
163. com

BAO Z Y JI J. The role of ferroptosis in traumatic brain injury J .
J Nanjing Med Univ Nat Sci 2022 42(2) :270 -278.

« 459



