FRAEFE TG A B BE S 2026 4F 4 H 45 38 %45 4 0] Chin Crit Care Med, April 2026, Vol.38, No.4 * 331 -

—EALARE T HOc2 40 i rh 23k
P IRY h) E NT

X xRS EH T BRBA Rgk!
P SUEARF IR E R &S A, 830 563003 ;7 LR R FAEFER, E L 563003
BASVEH &K, Email : anyongyu@163.com

[(FEE] HH WE—FAWXT O H9c2 AR AR, 5 — S AHE S H9c2 A0 14 10 A1 vk
FEFIFREEIA], 75k RO HO2 AL, F5 40 Mt A BUE KIS AR, AR 5286 BOR 4 T AN R O 15 97
M. @ RA—AARTECRET MR HOe2 I — 2Lk . Mad A FHE (1107, 2107, 3X 107,
4% 107) — S ALBRANRL HOc2 4L 3 h, R AN MITT B0 & -8 (CCK-8) K M4NMIAF 16 2R vk R 3 107
) — S ALHR AN HOC2 4 1.2, 3. 4. 6 h, SR CCK-8 K I AMAIAE G 5 AR I el b A 1/ 2250 50 . @ 4 HOc2
Y53 25 O FRA A — SR P il . 25 PO TRALAE 3 RLAR 1 T 8537 s S dbtrh 8R4 7 — Stk 1R
3% 107 A HE R A0 MO R 325 B rp s 5% 3 he SR 21 h 5, 8 EAH 22 W AEE PSR HOc2 JUMIIE A5 R Ak, 5 318
G B T ERAN I T4 (ROS) A 1B B0 5 SR JC-1 D86 (A uAG I AN e bARA 07 15 0 5 SR I BHBG
JEEM BE B0 (ELISA )R I 41 T 3 o WURR SR IR) TR (CK-MB) D IS EE ) T(cTnT)KT-o R O @
Kt e G, — AR AT BEA HOe2 4, 33X 107 —E AL BRAL BILH 4R MIAETE R AR = 24 50% , HART28 T
W41 ((52.27£4.29) % . (99.42+0.49) %, P<<0.05 ) ; 24—FALBRAE Jg 1} 107 B, 4 IAF-75 3RE2 B AR, 1T
— AR A 4 107 B, AR VR BE AR . 5as X IR AL LR, 3< 107 —&LBRIET 3 h I 407G %
TFREL(52.81+£5.28) % Lb 100%, P<0.05 ), {EFIANERLE 2 h B A MAETE 20052 5 LT Ve 4 h i 407G 5
S, RN E N 3 X 107 (—4%U BRI HOc2 4 3 h 1 — Ak 5.0 LA I S A R4 T )i 4
S ) 525 X IR e, — Skt b 5 A A0 M T 25 61 4, AN M RREL A | 20 I 1 e 22 SR AR 22 , 20 Iy
ROS 7K F-THiE (600 £ 195.97 +5.16 L 98.53 +4.08, P<<0.05), 156 B — 2801005k 1] 75 & 2810 4R Iy 1558, 241
HIFET 34N . —E A H B AN MMP 4045 P IR FAIR (2100 /4 (0 58 608 B £ 0.92 +0.02 1 1.13 £0.08,
P<0.05), BiHI—S ARG T H9e2 ANARLERIIAR . 5% (X BEAH LU A, — 2 ALRR IS HOC2 Zi A L35 hco UL
kR EY) CK-MB K ¢TnT &3 7175 [ CK-MB (ug/L) : 33.26 +1.93 F 20.054+1.43, ¢cTnT(ng/L): 131.18 +-4.87
I 66.40 +3.57, 3 P<0.05 ), i —EALEAE S 1 HOc2 4 ffidiifhi . 4518 —FAUBMREE 2 3 X 107 HJ3L HOe2 4
Jit2 3 h A g ST — S A R O U AR R

[kgiA] PO s — 8k 5 13 5 Hoc2 2

E&mH - seMAaREaHm A (BEHEF5 LCZX [2025 1004)

DOI : 10.3760/cma.j.cn121430-20250701-00639

Establishment of a toxic injury model induced by carbon monoxide in H9¢2 cells
Liu Anping', Liu Yuling’, Lu Min', He Jing', Duan Haizhen', Yu Anyong’
'"Department of Emergency, Affiliated Hospital of Zunyi Medical University, Zunyi 563003, China; *College of Science
and Technology, Zunyi Medical University, Zunyi 563003, China
Corresponding author: Yu Anyong, Email: anyongyu@I163.com

[Abstract] Objective To observe the effect of carbon monoxide on cardiac H9¢2 cells and determine the
appropriate concentration and exposure time for carbon monoxide-induced injury in H9¢2 cells. Methods H9c2
cells were cultured in vitro, passaged upon reaching the logarithmic growth phase, and subjected to different culture
conditions according to the experimental requirements. 1) Carbon monoxide fluorescence probe was used for qualitative
detection of carbon monoxide in H9c2 cells. H9¢2 cells were exposed to different concentrations (1 X107, 2X 107,
3% 107, 4X 107) of carbon monoxide for 3 hours, and cell viability was detected by cell counting kit-8 (CCK-8). H9¢2
cells were exposed to carbon monoxide at a concentration of 3 X 107 for 1, 2, 3, 4, 6 hours, and cell viability was detected
by CCK-8. Subsequent experiments were performed based on the screening results. 2) H9¢2 cells were divided into a
blank control group and a carbon monoxide poisoning group. The blank control group was cultured under conventional
conditions, while the carbon monoxide poisoning group was cultured in a portable cell culture device with a carbon
monoxide concentration of 3X 107 for 3 hours. After 21 hours of reoxygenation, morphological changes of H9¢2 cells
were observed under inverted phase contrast microscope. The occurrence of reactive oxygen species (ROS) was observed
under inverted fluorescence microscope. Mitochondrial damage was detected by JC-1 fluorescence staining method.

The levels of MB isoenzyme of creatine kinase (CK-MB) and cardiac troponin T (¢TnT) in H9¢2 cells supernatant were
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detected by enzyme-linked immunosorbent assay (ELISA). Results 1) Qualitative detection results showed that
carbon monoxide could enter H9¢2 cells. Cell viability in the 3X 107 carbon monoxide treatment group was reduced
to approximately 50%, and lower than that in the blank control group [(52.27 +4.29)% vs. (99.42 +0.49)%, P<0.05).
Cell viability was slightly decreased at a carbon monoxide concentration of 1 107, while it was excessively inhibited
at a carbon monoxide concentration of 4X 107, Compared with the blank control group, cell viability was decreased
after 3 hours of 3X 10 carbon monoxide exposure [(52.81 +5.28)% vs. 1009%, P<0.05], slightly increased before
2 hours, and excessively inhibited after 4 hours. Therefore, exposure of H9¢2 cells to carbon monoxide at a concentration
of 3% 107 for 3 hours was selected as the condition for establishing carbon monoxide-induced myocardial cell injury
in subsequent experiments. 2) Compared with the blank control group, cells in the carbon monoxide poisoning group
showed morphological changes (pyknosis, rough cell membrane, poor adherence, and increased dead cells), and
intracellular ROS levels were increased (fluorescence intensity: 195.97 £5.16 vs. 98.53 £4.08, P<0.05), indicating
that carbon monoxide could enhance oxidative stress and increase cell death. MMP in the carbon monoxide poisoning
group was decreased as compared with the blank control group (ratio of red/green fluorescence intensity: 0.92 +0.02 vs.
1.13£0.08, P<0.05), indicating that carbon monoxide damaged mitochondria in H9¢2 cells. Compared with the blank
control group, the levels of myocardial injury markers CK-MB and ¢TnT in H9¢2 cells supernatant were increased after
carbon monoxide stimulation [CK-MB (ug/L): 33.26 & 1.93 vs. 20.05 + 1.43, ¢TnT (ng/L): 131.18 4.87 vs. 66.40 £3.57,
both P<0.05], indicating that carbon monoxide induced H9¢2 cells injury. Conclusion A model of carbon monoxide-

induced toxic myocardial injury can be established by stimulating H9¢2 cells with a carbon monoxide concentration of

3% 107 for 3 hours.
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