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%2]8(Cooking Oil Fume, COF)< 7|15& 7I¥sto] 341 & 5l= o
dollAe] Het ¥l F StHU=E A2 ¥l low, FujdA= 2021¢9] s
A 28] dFE YT =54 HUol dFY AHoE AN =
A A+ A(International Agency for Research on Cancer, IARC)oJA]
oM<} FH(high-temperature frying)& ARl T 7Hset &
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1. 79| HiZ

+AE 2ot AF, 59] 4] 29 SAR= B AE0 Hls =244
Agko] gt Yol AHHo g H AoZ I#A qlon, Ly} T2 I}
22 Z0] 93k Hid, ZAR =79 AMECE QI%F s ZItete] thy
St A% ZA7E AdAol A WA o ATHFEAoF 5, 2022). 15 119 E e
7% ZAE HoE & & AL, SEUEelAE 2021409 stag4] A

= = z7
FE ST mFAR Hiko] A Ao AHH o ook HHH A

Hoto] 7Y 5835 8Q10 8 Fdo] & I#A Ao, F=9 AZAo
= HEARL, 53] oY AF SA% 9HS TR0l = HAY IF
?l A% (adenocarcinoma)?] TH o] Avtal A=, F= A4 F
o= QIRt AFE2 Aal, Aty QIARE, 258 H eAb= FTfsta
At EuEAHDeng et al., 2021). o]= BHi7t A9 Ht TR F

8 Hlo] obd & QlaL, F= oAd=0] FHA B2 AlZtE HUi7] w2
28 &(Cooking Oil Fume, COF)9| 2J3t oz {5 4 Aotal 3ot
(Deng et al.,, 2021). E3t ZAIA+A(International Agency for
Research on Cancer, IARC)A= 112049 FHA(high-temperature
frying)& AFEIAl B 7% B4 & &7k lo(IARC, 2010), &
I Hte] A= IHe AeE EIT 4 Ut

Y2 27 F Ee 2 o 3% skeh-gof ofs Ay =, o7

> 2

A} AAo] |8t FFS vjA= AOoF QAAEI QItHChunyan et al.,
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2016). 2882 £%7], &dsto]=(aldehyde; trans, trans-2,4-decadienal
o] o HB9 Z}A]), ofa ¥ olu|=(acrylamide), 3715 = [volatile
organic compounds, VOCs; o}F&d|%l(acrolein), WA (benzene), ZEY
5] =(formaldehyde) &1, t&H&FEEs4A(polycyclic aromatic
hydrocarbon, PAHs), (3)5<%(heavy metal), FH+=(quinone), Al=(ketones),
el ZAlE8 ol (heterocyclic  amines, HCAs), QA4 (carbon
monoxide), ©|AFe}etA(carbon dioxide), ©JAFeH&A(nitrogen dioxide),
o]l H ] (particulate matter 10, PM10) @ Zu|AHX|(PM2.5), =Zu|AH
A (ultrafine particles, UFPs) & B3& o7 FAE o] Qlom(o]9-Al, 2023;
Tung et al., 2001; Jorgensen et al., 2015, Dou et. al., 2017), Z&&°f A}
|He AR89 TF 329 & AE&R9 TF 2F U, Y2k, &
e 5o ot 4 D o] EA YT 4 AHHEEI 5, 2013;
Lin et al., 2022; Chen & You, 2020; Wang et al., 2018; Wang et al.,
2018; Tung et al., 2001).
=2 Y 2YF =E2&EY g5, 2Y @5, AL EF T2 <
of Bol =&H A9 29 Al Hue] A=2 A5 At H = dHE
= HAY o] BAZHLERE |Fou|stA F7lsk= Aol &1l HIUA(F
of, 2022), k&o| S7IEE HUY Yol 7ot &%
AT 4= lhal A=A UTHFAoL, 2022 o131, 2023). A
A2 AR] AR ”&;‘éoﬂ 7Pg 58% 8R10 & QA E= Fio] ZH5d(k
71700l g Ao (RIS, 2023).
&9 af/del gt 142 FAF = QIA|H,

= o
O @ol o]Fojz|A] Ut kEARE oyt ARIIS:
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32 pubmed(pubmed.ncbi.nlm.nih.gov)?ll "cooking oil fume'&
AN, FoidS Eelshy] s AFAR] HIet 2T ERoto] HES
At AEH £ AHEE oF] HY, S8 AlYEY, BERE 4 99
71FMo s FEste] AEsieict. &, A8 WUy 9 FEH EAEY 282
7rs] AeEsto] ] AR AFste AfAEe] ¥ 4 UTE 5f
k.

D AEE FH|

ATt 78 = E= AlolH ™ (catering) FH QA FE9 2UZ
Hotal, vi7] $E9 o 3 A%}t oY 5 HS 4ot A2 ¥
o] ®islo] ARESIETHDeng et al., 2021).

4

R

(2) &(iron pot)0fl 7I1ES 7tE5I0 ZH

o oA 83 o2 2FH 9] Zo|= AT 7B Eo HE
H(samplenZ EZH 9 £ ZAXsto] AFEZR &&oltt. G375
(peanut oil) B= GA7]E(rapeseed oil) 200 ml & <9 £11 A7]|35]H

2 7tgste] A8 dVIE TAAZILL, TAH(280+10 *C E= 265
*O)NA 22F FAeH] 2 M 9] 50cm £+ 20~30cm °A PM;s A

H
=



E9¢t AR E ZHCEIA = 28X 2A)S Silth 29 SE5ES
Soxhlet F&7]004 24A17F &% oFAlE(G0m) o= £ 9 x5t A
EAE ARSI TH(Ding et al., 200; Dou et al., 2017; Zhu et al., 2019;
Tung et al., 2001; Chiang et al., 1999; Wu et al., 1998; Chiang et
al., 1997; Chiang et al., 1998; Wu et al., 2001; Liu et al., 2015). T
g2 g o g mx7]E(lard oil), F7]E(soybean oil), B&7]5 100 ml
2 &9 91 (250£10 "O)F 7}dste] 37-mm filter paper(Grade AA
glass fiber filter)2} 7R A|REZF7]2 lpm)E ©]&ste] ¥ HH
50cmOllA 30827t 25U oOIEQOOmDeE & & HAE o0&
718F7](vacuum rotary evaporator 40°C)2 7AXslo A& ARSIt
(Wu et al., 1999).

&

Q) S2tAA(flask)ll 7I1ES 7tEst ZH

9F 100 ml9 7|E[F7]& MY E 2YU(soybean salad oil), SA7]&,
A A= @ U(rapeseed salad oil), HA71E2 100g]S 500mL 3+
vt Z8kAd(three-neck round-bottom flask)e] ¥, &
(distilling head), 571%, 2E=AE 37 42 AZ4s19. SHIE=
ZdlAo] A4dsta, 42 EHAAE AFE 98 &X0 ¥
£ AH&Sto] bYAo g S EAT0 3718 FAUSHIH. _%
£ AHESte] edE BF 2k ®#9(190~200°C, 230~240°C E
270~280°C)E 7tgstal, QR 2o =t & 2A%t ¥ 7HEE AESHel
ot 0.02mLo] 2 % S5& MES A4 E2haT00A FHsto] 10mL Hl&
EotAado] da oEH2(60-90°C)= &dfiste] ARESHRUTHZhu et al.,
2001).

f

2

il
e 24 (B Mo |0 rd Ho
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AL, 88 A719 oolgF2 1n'/min
o] f&02 o5 5% W8T 37 HEHE Sysith(Yang et al.
1998: Yang et al., 2000). T2 WHOZ Wo]A(400g)S 7tA Ex= A7
AEBE AESte] oA FZoH, WMo 2E&= A3o] AZE w 200°C
Aom 7= B 270-320°CE F7bsHA HE HETYL FH 12G6A
b 208) B¢ A% or AP e Zeold HAH(15R)E b
grolm F<F 53] RHEFoH, RS Al 7HA] 2§ BF A& 3Y FF HhE

stAtH(Jorgensen et al., 2015).

—
\n
Az

(1) MA Q| A™(/n vitro methods)
WA 9 AP gRe AEEs

=S 55Tt F2 AFHS oLyt 7t
O HUVEC (Human Umbilical Vein Endothelial cells) A|22E o]-&3}
of AlZ HEEZ g5t #si 3-(4,5- dimethylthiazolyl-2)-

2,5-diphenyltetrazolium bromide (MTT) assayE <3ot%1, &4

11
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AtA(reactive  oxygen  species, ROS)E =437 93
Dichloro-dihydro-fluorescein diacetate (DCFH-DA) assayS, M|
EFZcgol wA9  =H(mitochondrial membrane potential
detection)& 25l (5,5",6,6'-Tetrachloro-1,1",3,3’
-tetraethylbenzimidazolylcarbocyanine, iodide (JC-1) staining=
st 1, AAZIFHITZHANEnzyme-Linked Immuno Sorbent
Assay, ELISA)E ol&dto] @afu] g7l AK(Vascular Endothelial
Growth Factor, VEGF)®} 93 JIAZ 7Y E= vAE W =40 &
3ol WA E= HY cytokine?l Interleukin-18 (IL-18) ¥ <H =
7] A2 71&stetal EF IgE 9 Th2 AlZA cytokine? J7H&
st Interleukin-18 (IL-18)& 7Sttt @ w9 2
(western blot)2 &8 4% NZ7} W&Eshe AEHA ASE A4
51l ZA3t sk= NOD-, LRR-and pyrin domain-containing
protein 3 (NLRP3)¥} VEGFS &73s5t9oH, AHAZE SFEL A
HF-3(real-time polymerase chain reaction, real-time PCR)Z} Al
X I FA EA(tube formation)S AASFIH.(Ding et al., 2020).

o ]

H A EZ(Lung Carcinoma Cell, A549 cell)E ©]-&5to] MTT assay,
M2 yEE Folg Y3t AL AT A (Lactate dehydrogenase,
LDH) ¥ cell counting kit-8 (CCK-8) =#3 ROS9Y <=9l
superoxide anion radical(02)& AtARALR} HASEAZ HEA|F|
= A8S ol A 8491 superoxide dismutase (SOD)2}F HE-S
ol & ROSE a7} gl= Fei=Z &Y A|AHF+= Glutathione (GSH)
= 5459, €%, g2 & 9 o|gZ Esty, ST
F&Ho] & nitric oxide (NO), DCFH-DAE A5ttt ELISAS
|85t d5AH WY WRS wiZHAl cytokineQ! Tumor Necrosis
Factor-a(TNF-a), A Y354 cytokine? Interleukin-6 (IL-6)& =

A5tA AL, real-time PCR< ©]-&5to] HARMSY HH Q)= inducible

I

o

)



I @7Ug |

Nitric Oxide Synthase (iNOS), TNF-¢ ¥ F2 FZSHEAoA &d
Elo] S "ilicke ZEAEETEHE AB/Ad5k= Cyclooxygense-2
(COX-2)& &40t eH, western blot& o]&sto] AL A= F
& APold F8% IS St= FAEAFE  EAol A

Glucose-Regulated Protein 78(GRP78), A|Z W9 ot iz &

8i5tal apoptosis® ZIYSH= caspase-3, apoptosisE  AISH

3 rr /e orr oo

B-cell lymphoma 2(Bcl-2), apoptosisE &%= Baxs &35}
HDou et al., 2018).

HUVEC A|2E o]&35to] MTT assay, tube formations #45t%1L,
real-time PCRZ& ©l&dl A% <A 95t &A=
Extracellular Signal Regulated Kinase 1/2(ERK1/2),
mitogen-activated protein kinase(MAPKs)9] 91AFshE kinase®l
Mitogen-activated protein kinase kinase (MEK), VEGF, 9%, &
EF A A=of oJsto] M2o] g F4], Aras], il S £
Aol= Mammalian Target of Rapamycin (mTOR) 2 GAPDHE
=245 tt. Western blot& ©]&35lo] ERK1/2, MEK, VEGF, @34
nAzet 2829 F4 9 230 A $#EAQl Vascular
endothelial growth factor receptor 2 (VEGFR2)E &4},
ELISAE ©|-&3sto] VEGF, @838y AAFE SAA7I= Basic
Fibroblast Growth Factor(bFGF)E =43}l tHZhu et al., 2019).
QA F4E AlZ(Mouse B cell, Myeloma, CL3 cell)& ©|-&35}o]
MEZ 2L 3RS Y3 EfHEF IMH(trypan blue exclusion
method)2 =745t 1, real-time PCRZ ©]&3dlo] HAA| LA =
oA E 4FE JASHE o A EEE AESHAN, oF AlZoA=
Aol Hold P SX Al7]= d&Z Shi= Transforming Growth
Factor 81/82 (TGFB1, TGFB2), IL-6, T379] 7383t SIshd&E
Zo|HA T }sH-32AE4 9l Interleukin-8 (IL-8), THAIAZ 9]

i}
ol

NI}

2~

13
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8% 43 Aoy AAMME EHS 7HA= Interferon
gamma(IFNy)E &45t9ich. ELISAS ©o|-85to] TGFA1, MW 4k
S}=(intracellular peroxides) ol 25t
Dichlorodihydrofluorescein diacetate (DCFDA) &%, A|Z3}AksH
E(lipid peroxidation) &%1& 9%t Thiobarbituric acid reactive
substance (TBARS)E &435I3HTung et al.,2001).

1 9] SOS Chromotest, o] SAEA w3 HAKSister Chromatid
Exchanges), EASAMOIAHE(Ames test) ¥ &2 FASHAES &
FoFTHWu et al., 1999; Chiang et al., 1999; Wu et al., 1998;
Chiang et al., 1997; Chiang et al., 1998; Yang et al., 1998; Wu
et al., 2001).

(2) M W A™(n vivo methods)

A= (rat)S o]8€3sto] 30€ B9F, 39 3 H ZElE AN E= 4 Y
5 7| W A& (instillation) ot1, & A FAE SHstd AFol

ot Fof7H(0.10 mL/100 g)& 2 E5ttHDeng et al., 2021). 71#
A H ZA AN (bronchoalveolar lavage fluid, BALF)S 3]45}t9
ELISAE 0]-8-5}-o] AbshA &AM oxidative stress)d}t drok
(carcinogenesis)®  F8%t Hio]@  ©#AQA  8-hydroxy-2'
-deoxyguanosine (8-OhdG)?} Caspase-3 ¥ @& HkS, AlE A%
4 AE APEES Z2ESl= nuclear factor kappa light chain
enhancer of activated B cells (NF-£B)2 &3oltt. HZXZ2 9
ntEAY 2 o @ Al(hematoxylin & eosin, H&E) G} HI XA}
SHimmunohistochemistry, [HC)E &3] JL2-&1 AR FA
< A= P53(TP53 or tumor protein), AXA|(endoplasmic

Reticulum, ER) AEFA ¥RE1 TP o] Ql+= inositol-requiring



I @7Ug |

enzyme la(IRE-1e)2} Caspase-12E EHQI5}3it}.

OJAIS} rato]] 3YZF 7|3 Y AAHL 311, AR A(umbilical tissues)
£ 4oz EIAAHAUH(transmission electron microscopy,
TEM), slmtEAH 9 o4l A4S F3 B (pathology), 4F8Hd &
A} 4 E FE[Malondialdehyde (MDA), SOD, GSH, NOI¥} 9%
IH  APJEZIQl  [TNF-e, Interleukin (IL-18)] 3&RI5I911,
western blot& &9 @¥+= 2832 o= Endothelin 1 (ET-1),
iNOS, @#o|t T odh=endothelial nitric oxide synthase
(eNOS), 8=3 &3 %+ endothelin receptor A (ETRA)Q} &
%34 #H Q= endothelin receptor B (ETRB), VEGF,
VEGFR2, E@4IFEo 583 ¢S St= hypoxia-inducible
factor 1-alpha (HIF-1e)E& =453t E3L real-time PCRE 9]
23] VEGF, VEGFR2, HIF-la, eNOSE =434 tHDing et al.,
2022).
pe-AeL HHE o] &oto] 58/A, 4U/F, 95 AFEE S =2A1H
HI™FO-1). 4§ 7Hsgg EE SAARE 18 30% oyl
210420 °CE 7}gstal o] 2=E8 5% 3¢ FAsIH. s A U
9 28F sE+ VA 79 AR 1A o34 =H0.454m)< ol-&St
At Membrane< HIAE AW 2F Yo o] Y1 2EF &
A% membraned] FAE S5t SOD, AlZE W IAkske
£ =& A%kol= glutathione peroxidase (GSH-PX), ZARSKsA
E3 AAZ Eojslie 849 catalase, GSH, TBARSE 453
, Hl(lung), 7Hliver), A1&H(kidney), H&(spleen)d] 7|51} %3]
Helshd AZAES glstgtt. 1 2] Illumina high-throughput
sequencing analysis, RNA-seq analysis, gene enrichment
analysisgs 359 HDing et al., 2020).

—
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(Ding et al., 2020)
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o. AFUE
(B I-1) 4Es He
=t Al F2aAu =
228 Y ¥ FERA
A = 20IX] 2EQ
7188 HOtM NMXE| =
PAH :l-% AN A‘i% )
o w0 %= Trans-trans 2,4-decadienalOl|, . .
= = sl 5 pe mee xix|CNNg Dend
= SE4F be0t2|e] UA Stezis slo] T4 = ak2i0| 7} Yongsheng Ma,
Wistar 1E2 7749 | _ /555 o 271 S 2O Ping Ma, Yan
o T & =2 50 422 Cu, Mn, Pb,|| 9 ' fENY
QE —_I'Lg(*ﬁl%:'_)lk_, Cr Cdg 30| ' ' ' WU, XU Yang7
Vitamin E, 0.2mg, ’ o Qihong Deng.
2mg % 20mg x2|& - Toxic effect of
_ | m A AEHA MIZEAIE A . .
2mg % 20mg X251} o I2(ROS) MIZAE rcooklng oil

Vitamin E), 302 =9t 3
20 oF S 72 LY =
LA T PN I RS (JES R
(Bronchoalveolar
lavage fuid, BALF)2]
ME %= 2 8-OhdG,
Caspase-3, NF-«B
3 ROS? skE &3
= XX HRE SM, HY
FX|58t2 E5f P53,
IRE-1a &
Caspase—12

30|

L

O|E7IRI(NF-kB &

Caspase-3)2] {9st J7I¢
ROSOI| oISt DNA Atst &450| At
£9Q! 8-0OHdGe £& &7t

m 7| FHO| 8-0OHAG % pbh3
St

= ER AEAQ| HHEOI A5 T
BHEIOl |RE-1ar, Caspase—12

&7t

L =

fume (COF) on
lungs: Evidence
of endoplasmic
reticulum
stress in rat.
Ecotoxicol.
Environ. Saf.
2021. 1124683.
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2 PErE FozEy 231
Liu Ding,
Xinmiao Sui,
s 222 Q2 PI\/I25 =T Mei Yang, Qi
2 =5 42 GIVIE Zhang, Shu
=2 71g, ﬁ |E LA Sun, Furong
MEY 2 Xz +F Zhu, Han
S OIMIECZ Az £42]. Cheng, Chao
2elE A=E AX 2 O Zhang, Hongbo
HE HAEA0IEE AtE Chen, Rui Ding,
ot HEEM XM=& o [ .
o101 2 1% |whuvec Mzol szg 2ta  |Jvu Cao
s X2|E R PM2.6= & = {T L @ DJE=C2|0F ROS & Toxicity of
z_:'rf X ﬂ _5._4 o &4 = =7} = T;:ookinézlj qil ]
) ransmission IDIEEEEIOr OF Fo| BN Ax ume derive
Electron Microscope, 74 particulate
TEM)OZ & s 93 matter: Vitamin
_ = NLRP3, caspase—1,IL-18,
M|ZEHHQS: N
= ROS "I* DCFH DA formation
m 0|EZC2|0F 8F M9 activation in
JC-1 Gl human
= E| [SA 24 VEGF, umbilical vein
IL-18, IL-18 =¥ endothelial
= \Western blot: NLRP3 cells.
, VEGF =X Ecotoxicol.

Environ. Saf.
2020. 109905.

18



=t Al F2aAu =
= MIEHIQF: AB4O M
m X2|§ Rl PM25 £ Changming
T AEQ BEVIES 7Hw MEMZEZ: LDH 37t CCK-8|Dou, Jie Zhang,
g, VIS LUAAHA ME| Lb Cuicui Qi.
2 2 OIfK|2 8 = Ot m AepXE40| X|HQI ROS H NO|Cooking ol
MEC= A= 22 22| M4 &7t fume-derived
= A=E AX Y OHE| = et Je2 ok= GSH # SOD|PM2.5 induces
HEMOIEE  ARBoH| &4 apoptosis in
A= ZH = ELISA 24 @ F3H AMOIEZIRIAB49 cells and
3 |mME MEE MTT 24, TNF-o 2 IL-6 &7t MAPK/NF-kB/

LDH, CCK-8 &%

SOD, GSH, NO &d

ROS =H: DCFH-DA

ELISA &4: IL-6,

TNF-a &%

= RT-gPCR &4: iNOS,
TNF-a, COX-2,
[L-10, IL-6, BAX,
Bcl-2 &H

» RT-gPCR 24 :
iNOS, TNF-a, COX-
IL-10 &4, apoptosi
BAX 37t % Bcel-2 &4

» 8Z 3 apoptosis?t HHE
p38, ERK1/2, and JNK1/2

St

STAT1 pathway
activation.
Environ. Sci.
Pollut. Res.
2017.
https://doi.org/
10.1007/s1135
6-018-1262-5.
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& Al Fedu =
Furong Zhu,
Han Cheng,
Ruogian Lei,
Chaowei Shen,
“Z2E O PM2LS 4 Jie Liu, Lijuan
DoFE T DT Hou, Chao
o &S EBVIEE 7 Zhar;g Yachun
@, 17|12 YUMAIA ME Xu, Rui Ding
2 U O{IX|2 % & Of Jiyu Cao.
MES2 A2 22|, 22| Fffects of
HAZE X L OHE | n HE HEE sk L F AL cooking ol
HMIZAO|ESE  ALESHY| M2t MZ=E HOHH fume derived
A2 ZH = ELISA =4 VEGFet bFGF2| & fine particulate
" HEHES HUVEC MZE| = QEXHo= Za matter on blood
4 |"HIE BES: MTT 24| @RT-gPCR  8A:  VEGF, ~ °

m RT-gPCR 244:
ERK1/2, MEK1/2,
VEGF, mTOR, GAPDH

= \estern blot:
ERK1/2, MEK1/2,
VEGF, VEGFR2,
p—ERK1/2,
p—-MEK1/2

= ELISA 24 VEGF,
bFGF

MEK1/2, ERK1/2 % mTOR

MRNAS| 2% BE 82 OjZX

oz ZA A
m \\estern blot: ERK1/2,
MEK1/2, VEGFR2 Za

formation
through the
VEGF/VEGFR2/
MEK1/2/ERK1/
2/mTOR
pathway in
human
umbilical vein
endothelial
cells. Environ.
Toxicol.
Pharmacol.
2019.
69:112-119.
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fg;lﬂﬂ EAE—.DJH == MRNA =7} o1 Plnpm Lln..
e e IR O
0 u RT—PCOR. =4 TGFB1 =0 [mep St CUTE o
TGEA2 |_|_£—8. ”__8'8 | mIntracellular peroxides: 152 EZ Cr)elsnsei}on and
e | 89200 ug/ml SE0IA Tt Ot
= HMO0| S} /
::Enlilriﬁelllalg‘r TOrs " Lipid peroxidation: 12AI¢F & aturfnsasnlrll_ung
D oF 200 ug/ml SZOIM K= 2 =
p.er.omdes. .DCEDA. ~3H20] IA =7t Eplt.hehal Cells.
® | ipid peroxidation : Environ. Res.
TBARS 2001. 47-54.
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Sprague-Dawley (SD) ’ 9.
HEE O|g'8|'0:| oAl © C.hao Zhang, Na
= « 25 AR0) L& A gofl o SN U
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1.0mg/mL 522 48| +2/-250| 2o|, et £ | IMond 2hao
= x2|§ MRS efigt 222 ozo) vis) zafE 00
3ml/kg, 32 94 7| AR L& I20IA Qofsp wyfnd a0 vy
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= =
6 | = M21U(GD21)0 B| w HREGM 2 TEM: Zag Alz PO

U AZA =ETO= AcpEs o Sy Mrewenne

" TEM: RICHEX) s St AR growth

» ZEHRIHAL HOEA| wX2E MRS &S MDA, Fegt”ctéog
(H&ESA) TNF-a, IL-18, ET-1, ETRA,|'N91¢SC DY

_ cooking oil

= ASIEEA 01 RICNE

x| Fst U ASY &
=, MDA, SOD, GSH
NO =%

- 254 AOIETIO BH:
TNF-a, IL-18

= \Western blot: ET-1,
iINOS, eNOS, ETRA,
ETRB, VEGF,
VEGFR2, HIF-1a &4

= RT-PCR: HIF-1a,
VEGFR2, eNOS,
VEGF

ETRB, VEGF, VEGFR, HIF-1a

AXRXO
T=
AXO
T

37t NO, INOS, eNOS

Aa

fume derived
fine particulate
matters.
Ecotoxicol.
Environ. Saf.
2022. 113103.
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Xinwen Ding, Li
Yang, Qi Guan,
Hui Zeng,
Chenwei Song,
Jiayi Wu, Lihua
Song.
Fermented
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ameliorates
lung injury
induced by
cooking oil
fumes via
antioxidant
activity and
regulation of
the intestinal
microbiome in

mice.
Ecotoxicol.
Environ. Saf.

2020. 110473.
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Pei-Fen Wu,
Tai-An Chiang,
m X215 2T AEo| = Ylng_—Chm Ko,
Jl2 alce myjms|®E7IBMM T ©E &9l 7| Huei Lee.
= —T1T o/ la= O|I7 §|'O|EO‘|9 o
71 1|2 A7 A B Pt 2RIEIUZ o Genotoxicity of
= A UfK|2 2% & = SOS Chromotest: 87|15 2.0{Fumes from
= = TH T+ - .
M OISt OfMHIS 2 ol
8 | OMECZ A7 22| & mgOilAf ofet LdetsS 2@ |Heated Cooking

2= ARE HZX
® SOS Chromotest
m Sister Chromatid

Exchanges

m Sister Chromatid Exchanges:
ot 2 V180N EHEH &
717h HRIEAS

o O =
n GI2I|IER 42 EHOIE

Oils Produced
in Taiwan.
Environmental
Research
Section A.
1999.
80:122-126.
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Wu Pei-Fen,
= = Liao Su Ying
x2|& AF: FHIR IS _ _ ! ;
.M:l,f 7T|§ ;.ljﬁlr ;22 = (without S9) dHHI2t7|® AlZ|Li-Fang Wang,
2 arag| v otor g 05 mo/plate 01, M=4 JI5Ying Chin Ko.
S1= sins mza @| 2.0 mg/plate Mk SEIH0| R Mutagenicity
O;I;l.xlEEOAII EEOW; UHS LRI, (with S9) siHand Aromatic
9 o TSE_'_ b'ELEI 2t718 A2 0.25 mg/plate O]|Amine Content
== M= 28 258 4 yey 712 A= 1.0 of Fumes from
Alﬁ% |7_'|_7F_ o, TIE20o = . :
= Ames test mg/plate Ol&, HH| 2= Al&|Heated Cooking
2.0 mg/plate OilA] S2H0| R|Oils Produced
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typhimurium TA98)

Ciad B
2d =2l

in Taiwan. Food
Chem. Toxicol.
1999.
37:125-134.
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Tai—An Chiang,
Pei-Fen Wu,
Li-Fang Wang,
Huei Lee,
" X35 A% 29 = Chien-Hung
J= mmle —f’ﬁg’i = (without S9) 2tER AlZ 0.5|Lee, Ying-Chin
u!f,";; OLI?F ;lri)\: mg/plate 0|4, 27|12 2.0 |Ko.
1 MZ2{ ol ofaix|E 2 mg/plate OlA] S¢1H0| LA Mutagenicity
2 LIEFID, (with S9) 2t=8 Alland polycyclic
10 2 OMEC=E M= &

2. 228 AIRE X
® Ames test
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typhimurium TA98)

= 0.25 mg/plate 0|4, :'7|E
A& 1.0 mg/plate OJ4t, %*§7|
E A2 2.0 mg/plate KM =
EOI R =l

aromatic
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=% |content of

fumes from
heated cooking
oils produced in
Taiwan. Mutat.
Res. 1997.
381:157-161.
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>H(IE HHCE BH
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7INAE 71E) F OFMIE
O= ANz &2&. Eg&
ANEE HE

= Ames test
(Salmonella
typhimurium TA98)

m (without S9) 2IEQ A|2= HY7|
AARIS] REQ HHGI0] 200°C
2 300TCHA SAHHO| FLHO|
SOOI, (with S9) 2tESR A
== HIZ7|AARO] Sle M=o
= 100%C, 2007, 300°CH|A], HY
7INARI0] Sl A"z 20
0T, 300CoN SHHO| LY
O] 20IE. H{7|AARS] =0|=
50cm, 60cm, 70cmOilAf SHH
0] R4 =olE.

= (without S9) 71§ AlZ= Hi7|
AAHIO] gl A0l 300°CH|
A SHHO| RFL-H0| 2RI,
(with S9) 27|& Al2£ H{7|A]
AHIO| Gl HE0AM 200C,
300N, HHZ[AJARIO| U= &
o= 300TCHA SHHO| &
SM0| SRIE. Hi7INARIS| &0
= 70cmOjjAf SAHHO| FLUHO|
So1E.

® (with S9) Z7|2 A|2= Hi7|
AAEI0] gl A=A 300°CH|

N SXH0| QuN0| =oIg,

Tai-An Chiang,
Pei-Fen Wu,
Ying—-Chin Ko.
Prevention of
Exposure to
Mutagenic
Fumes
Produced by
Hot cooking Oil
in Taiwanese
Kitchens.
Environ. Mol.
Mutagen. 1998.
31:92-96.

27



[ zeigol g8 Holg AE AEN Amyy £F
= Mg FoAN =235
Ying Liu,

" X2|E A% @@Zy|ES Y.an—Yan Chen,
A0 21 1%, 9|5 oYy Bao.
LMAH M2 2 0l ang-Biao Tao,
X2 £F & OMECR XI.aO.—XIa Zhu,
A2 2o 2= |22 Ci—Jiang Yao,
UE = SOD, GSH-Px B40| 82 of|Da0~Jun Chen.

w QMG OFRAS QA 18] MO ZkASIYT, MDA, ROS Zheg Cheih
Aol EfOO] T type Il| = B7I51SiS (LD' °ng Zheo.
HZE 22|50 b w MZE4: X2| 36A1Z & 125, v@gf O'Q%ative
(primary fetal alveolar| 25, 50 & 75 ug/ml sE0|A stres.s
type Il epithelial cells,| 90.6, 84.3, 65.7 % 60.2%= =t S
AEC I cells) o|g apoptosis, and

12 |m0, 12.5, 25, 50, and| m5=9 X|&A[Zt0| o2t cell cycle arrest

75 ug/ml) of SEZ A|
£ Xelotd ME=sd

SRIMTT)

glutathione

peroxidase (GSH-Px)

2, SOD &4, MDA

=&, ROS =3

n MEZRV|EE 24

= Apoptosis =4
(Annexin V, (TUNEL)

= \estern blot:

caspase—-12, GRP-78

apoptosis &7}

ANEEE XM2[7t =2 GO/GT1 H
AollA AEC Il MZzO| HX|E R
o= WAL= =0IE.

Western blot2 S
caspase-12, GRP-782| sk

O|EHQI S717t SRIEUS

are induced in
primary fetal
alveolar type |l
epithelial cells
exposed to fine
particulate
matter from
cooking oil
fumes. Environ
Sci Pollut Res.
2015.
https://doi.org/
10.1007/s1135
6-015-4140-4.
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AdEEE &85t WHS 2uAAAY] d3 AdE 5 Qe 4
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For Conventional Cigaretles For draw actuated e-cigareties

For button actuated e-cigarettes For Heated Tobacco Products (HTP)

[23 11-5] Sy 2A%Ex|(VITROCELL® Smoking machine)
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Abstract

The experimental research directions
for investigate the hazard of cooking

oil fumes

Objectives

The exposure to cooking oil fumes and cancer incidence are known
to be related. However, most of the existing evidence and related
literature are based on studies conducted in China, and do not reflect
the domestic cooking environment. The research form is mainly
epidemiological research, which has limitations in confirming specific
mechanisms, causes, and effects due to various exposures. For these
reasons, experimental studies reflecting various environments
(conditions) are needed for hazard assessment, but at present, there is
no clear experimental method, so it is necessary to consider the

direction and experimental approach for conducting research.
Method

After searching for literature on the hazards of cooking oil fumes, only
experimental research literature was classified. The classified
experimental research literature was reviewed by researchers and

experts through consultation to determine the direction of experimental
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approach, methods and problems of existing research results, and other
experimental approaches. Experts consulted with toxicity experts
(inhalation toxicity, nano-toxicity, environmental toxicity, etc.) and

hazard assessment experts.”
Results

We have compiled experimental papers on the hazard of cooking oil
fumes and other relevant literature. We have summarized the contents
of expert consultations and presented directions for future experimental

approaches.
Conclusion

Through experimental literature and expert review, we proposed the
development of a cooking oil fume aerosol generator. First, we need to
develop an aerosol generator for edible oil itself, accumulate data using
it, and then develop a complex compound aerosol generator while
enhancing analytical technology. Afterward, we suggested conducting
hazard assessment using alternative testing methods such as In silico

along with continuous data acquisition.

Key words

Cooking oil fumes, Experimental directions, Inhalation
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