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Endoplasmic reticulum (ER) stress responses are markedly induced during toxic responses caused
by various chemical substances, including difenoconazole, but no research has been conducted on
1,2,3-trichloropropane (TCP), a chemical that is generally used in agriculture and industry, which
induces hepatotoxicity. Therefore, in this study, the changes in indicators for hepatotoxicity, apoptosis,
and ER stress were analyzed in TCP-treated Sprague Dawley (SD) rats to study the regulatory mecha-
nism of ER stress during the hepatotoxicity. The TCP-treated group decreased in body weight and
dietary intake compared to the vehicle-treated group, and necrosis and vacuolation increased sig-
nificantly in liver histology. In addition, the expression of apoptosis-related factors, including Bax/Bcl-2
and cleaved caspase (Cas)-3/Cas-3 increased significantly in the TCP-treated group compared to the
vehicle-treated group. In the analysis of ER stress response indicators, the expression of C/EBP homolo-
gous protein (CHOP), phospho-eukaryotic translation initiation factor 2 alpha subunit (elF2a), and
phospho-inositol-requiring enzyme la (IREla) increased only in the TCP100-treated group and de-
creased in the TCP200-treated group. However, the transcriptions of growth arrest and DNA damage-34
(GADD34) increased in the TCP200-treated group, while Spliced X-box binding protein-1 (XBP1s)
and unspliced XBP1(XBP1u) decreased in the same group. These results suggest that the ER stress
response is successfully triggered during the hepatotoxicity induced by TCP treatment through the

alternative regulation of the unfolded-protein response (UPR) pathway.
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Endoplasmic reticulum (ER) Z~E ] 2 (stress)= ER®I| 4F
3t4 37, Zg 3344 W3 5 98 E foldingoll thH3k
L7 S7FEAY folding S WallskE A=l 213 ERo
unfolding &-& misfolding ¥ d 9] A &3 F4 & &
EA| Zego] nAE o TAStE 715 ool tH34, 36].
o]# gk Wk-§-& < o2 F(nutritional deficiency), 1S 5 W
g (post-translational modification)2] A3}, Endoplasmic-re-
ticulum-associated protein degradation (ERAD) & autophagy
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folding abilityE H-U3}7] #13ll unfolded-protein response
(UPRVEAEE A7t ©]2]3t H E+ double-stranded
RNA-dependent protein kinase (PKR)-like ER kinase (PERK),
inositol-requiring enzyme la (IREla), activating transcription
factor (ATF) 69l 2]3l wj7/lE o] ERY 7]%& 3 EA 7t}
[28]. @3, ER Yol A unfolding &3} 2 o] &2-& Type 1
w5 o2 (Transmembrane proteins)?] PERK Y 2] 3]
A At o] #Ao| A PERKZHF-E binding immunoglobulin
protein (Bip)7} &5 o] &3}, &43}H PERK+=

eukaryotic translation initiation factor 2a (elF2a)E U4HS}HA|

713, ©d MRS Al ste] EREEH 25 ¢33t
TH34]. T3, 14FslE elF2a= C/EBP homologous protein
(CHOP) ¥ growth arrest and DNA damage-34 (GADD34)9]
HAALE EA38tA 7]+ ATF42] ¥ Y(translation) S 314
7|9, ER2E# 27} ¢35 =] &S W, CHOPE apoptosis
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& fF=sH Aok gE, unfolding &2 -2 Type 2 9
& @Al ATF6Cl i = A ATt o] e d
2 unfolding @M o] ZH o) ujg} ¥-3-35la BiP7}
ATF6ol| Al oA U7k ERFEel &3l =3 A(Golgi ap-
paratuses) 2 ©] 53ttt ZA| A A ATF6+ site 1 protease
(S1P)¢} site 2 protease (S2P)oll &3l &AFH o2 HrhE o]
pATF6(N)2. 2 W35 o] l(Nucleus) O 2 o] F gttt o
Z 0] 3 pATF6(N)= ER chaperone 3 #-2] ZALE &
A1 3}3+}34]. IREla= unfolding & A& 7R 5= =
217 RNAES £33t RNase =Ml o2 T4 = o] gtk
[26]. BiP7} #2lF o] &438lE IRElas X-box binding
protein 1 (XBP1) splicingS &3 HARJIAZA 7]5& 7}
A= XBPIsE A3t} o]= 3o 2 E0]7} ER chaper-
one, A& AFA & A (Fatty acid synthesis enzyme) 53
< UPR 34 Fdxe] B3-S S/ B3, 24
5l ¥ IRElo= ERZEd 2 dlol A XBP1°]2]2] mRNAS
Aete] Bl S F=3hH21]. 18y EREE# 2ol of

WA o] g3 o] A &E 2EdH 2V AR Fo
157} pro-survive®l 4] pro-apoptotic®. 2 F &=, A
90 2 apoptosisE L HTHS8]. ©] 213 apoptosis= Al
%, rlEZ= o ot AAMMP)S] &, A §
=, 31 DNA T3}, apoptotic factor?] ¥& 2 caspase
(Cas), Bax/Bel-29] &A43te} 2-& 545 JeERATHS]

A, 3t A I EREEH 20 AdA S o] dF
ATEAARE BauEo] itk 5§ FHERE vpolH 2 A
S A|(Combintion antiretroviral therapy, cART) A4 7} &
2] A5+ non-nucleotide analogue reverse transcriptase
inhibitor (NNRTI)S! efavirenzi= apoptosisE X gHste] 7t
A4S fdetd, o8 g A Ftel EREE#H =9 F

T ESFATH3].
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2 1A%l PERK, ATF6, IREleES] S7H8
T3 3 AdAE e AEE e EgotE (Tnazole) &
32 F9] 3142l difenoconazole 2] B 2] E 8 =3
A7 =25, 154 S 935, difenoconazoleS 7
Al HepG2oll A 2]3t31& vl ER=E & 27t fidE
. $+¥, 1,2 3-Trichloropropane (TCP)= 4+ 2 &
FE ANLEHE S EE AT, A1, 57, 1
FY T 0SS ARE Tl FENA FHEAS F
(Acute toxicity)©] YEMUH, A543, Aa54
H54E FEAH27). $e 87| TCPe §9 ==
FoH vpg-20k HECA I FH TV AR
F7t, A Ze] A2} A E A Y FH S F
& FE3, A 274 F(Hepatocellular adenoma),
X Sk(Hepatocellular carcinoma) 5 & &3l TH11, 23].
A3 1t 434S F 92 apoptosis A H A BHEH
2o o3l AL A7, 14]. 3FA| T, TCPY =gl st
22 AT Aol Bsta, TCP-frE =4 3A 5t
o] ERZE# 253 g A7 dA7EA P4 vt
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e B Ao HE TCPE 458 34 154 2
ko] ERAE 20hg0] 27| Hol e dFel 1At
St

o

9 §4(PNU IACAU)E—‘?‘— FEAY
Aotk A=< HE: PNU-2021-0097)
AT A SDA=(75%, 250-300 g)= Samtako Bio
Korea Co. (Osan, Korea)ol| A 743l, U +=34A3]
F AHESHA T AFRS B ARwA e, H43E
E& AAALAC International (53 01525)4 o1&}
2 F o] ok F deMl SEH(EE M3 000231) F4kost
o AL ST EAHERE 232, )51‘\:“755 50£10%)
Al 1241%E8] 2™ F71(08:00~20:00) 2 Specific pathogen
free (SPF)Efol A AH&3F3A

HA, 7 SDA=(n=15)= Vehicle %] 2] 15 (n=5), TCP
100 mg/kg % 2] ZLE(TCP100 A ] 14, n=5), TCP 200 mg/
kg A2 L&(TCP200 A 8] L&, n=5)2.8 73t 72
12 WA ST Vehicle A 2] &2 Corn Oil (Sigma-
Aldrich Co., St Louis, MO, USA)< 48417t Wol 23] 7+
Fof skt TCP A 8] 152 A= ATl wetA 100
mg/kg -2 200 mg/kge] TCP (Thermo Fisher Scientific
Inc., Waltham, MA, USA)< Corn Oilol] &3 A|AA] 48A43F
ol 23] A5 sttt A== 74 A 243 5
2313, COE AHE3t HEAL ARl & g 2 F 3
1, e HEste] EA4 e ARSI TH

m{o
11
S
4
Og‘:,"

HZE, Aoz, S+ “._15} =M 9 A7 FA 53

ARTES] AT, AR, 7% TCPE Fo3t7] A
ol Z7gskaL, 48413 Wi zzﬂ ANgEds FoAR Fo 74
3to] WislEg AL AdsEe A T FAE
3}8+4 2-(OHAUS Corporation, NJ, USA)E ©]&3}ef HkE
ZAstA

Yy 24

AT EZRE HE3 1 232 10% T=2TH LY

of 2A1F 1A T & At A2 Adste] FHA Eo
Yo % 2238 7](Shandon CitaDLEI 1000, Shandon Sci-
entific Ltd., Cheshire, UK)E ©|&3ld TAGAIHT. 2=
Z2A2 paraffin embedding station (Leica Microsystems,
Wetzlar, Germany)< AH8-3}9] embedding®t <, rotary mi-
crotome (Leica Microsystems)= A}-8-3}4] &-E(Block)2 4
pm FAE 2o 9 gk 2 222 H&E (Hema-



toxyling and Eosin) -8-<H(Sigma-Aldrich Co.)2.2 HA% &
348¢ 1] 7 (Optical microscope, Leica Microsystem)= AR-&
3ta] 100, 200809l A FZEE 2™, Necrosis arear
Image J &~ E $]]o{(National Institutes of Health, Maryland,
USA)E At&ste] &4t ATh

Ao A 3083 WAIEATE o] F 158 B3 4,000 rpmell
A YA EE]7](Labogene 1730R, GYROZEN inc., Korea)S
3l st EHS FHAT €4 U alanine
transaminase (ALT), aspartate transaminase (AST) & alka-
line phosphatase (ALP)%] %%+ BS-120 #}53}322]7]
(Mindray, Shenzhen, China)E AH&3te] #4314t

Western blot &4

Apoptosis®} ER-E# 2~ 33 Tl o] B2 Wes-
tern blot2 ©]&3te] £33tk WA, Vehicle A 2] 1&
Z TCP A8 159 7+ £2(30 mg)> PRO-PREP protein
extraction solution (iNtRON Biotechnology, Sungnam, Korea)
o FArtate] B3 & 13,000 rpmoll A 5E Fok AAE
gt guld s Befsiatt. £dd 9 dEe] sk
SMART™ BCA Protein Assay Kit (iNtRON Biotechnology)
E o] g3te] A&t om, 30 pgol 9 AS WG 5
AL8-8F TF. SDS-PAGE gel (10-12%)°ll A7 958 o
%2 Enhanced Chemiluminescence (ECL)2}(Amersham Life
Science, Pis- cataway, NJ, USA)oll A ©]3}aL, 3-5% skim
milkZ 1AIZF 59 B2 o] Hojd o
anti-B-actin (Cell Signaling Technology Inc., Danvers, MA,
USA), anti-caspase3 (Cell Signaling Technology Inc.), anti-
Bax (Abcam, Cambridge, UK), anti-Bcl-2 (Invitrogen, Wal-
tham, MA, USA), anti-CHOP (Cell Signaling Technology
Inc.), elF2a (Cell Signaling Technology Inc.), p-elF2a (Cell
Signaling Technology Inc.), CHOP (Cell Signaling Technol-
ogy Inc.), p-IREla (Santa Cruz Biotechnology, Dallas, TX,
USA)2 12 A2 4TCollA JhA) vkt 3, HRP-con-
jugated® secondary anti-rabbit antibodyE 7 7}38le] ECL
Kit (Amersham Life Science)E A-8-3t] 2 ©hij o] w33

AE=E AU

Quantitative reverse transcription-PCR

GADD432} XBP1s2] mRNA 42 Quantitative reverse
transcription-PCR (RT-qPCR)Z ©] &3} B4t}
7], total RNA+ 7+ =& ZHE] RNAzol (Tel-Test Inc.,
Friends- wood, TX, USA)& ©]-83} FZ3}9 1, RNAS

%% nanodrop A]Z2~El(Biospecnano, Shimadzu Biotech,
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Kyoto, Japan)S AF-8-3}od A #3+$th. Complement DNA
(cDNA)+< total RNA (5 pg), oligo-dT primer (Invitrogen),
dANTP ¥ &% A& A (Superscript 11, Invitrogen)S & 33}
o AR T qPCRS cDNA ®Z3l % 2x power SYBR
Green (Toyobo Co., Osaka, Japan)S ©]-83}of 95Coll A4 15
Z, 55Col A 30%, 70CollA 60z%2] F7](Cycle)=
st o, & FAxte] dE 1S 9% Zefolm A
g2 53 Zth: GADD34, sense primer: 5- TAGAG
AGCAA GAAGT GGAGC ACACA GC -3, anti-sense pri-
mer: 5“CGTCA TCTTC TTCTT CTGTG TCCTC-3"; B-actin,
sense primer: 5'- TGG AAT CCT GTG GCA TCC ATG
AAA C-3', antisense primer: 5- TAA AAC GCA GCT CAG
TAA CAG TCC G-3'. PCR 5% &7 F<2to] PCR 4H&0]
3373 = YA K (Threshold) S = st= WH-F71E 4A
& F7I(CHZE 3R T Livakd} Schmittgen2] ¥H of]
whet AT FF A=A Ct &2 s IRt R B-
actin®] Ao gt 24 FAo] HA-E FFsletAnt
[17].

Semi quantitative reverse transcription-PCR

XBP1s$} XBPlu mRNA$2] Splicing 4*F-2 Semi quanti-
tative reverse transcription (Semi-gPCR)S ©|-83}] EA5}
AT} Total RNAE b 22 2 K| RNAzol (Tel-Test Inc.)
S o] &3l FE39 3L, RNAY ¥ %X nanodrop Al 2-El
(Biospecnano, Shimadzu Biotech)= A}-8-3}of 7 &3l Ao},
Complement DNA (cDNA)+ total RNA (5 pg), oligo-dT pri-
mer (Invitrogen), INTP 2 < 7 AL B A (Superscript 11, Invi-
trogen)E 33t A3 T RT-PCRS ¢cDNA ®lZ3,
primer, 10x buffer (Roche, Basel, Switzerland), ANTP (Invi-
trogen), Taq polymerase (Roche)E ©]-83}] 95C ol A 58&
F A T 95Tl A 20%, 52CAlA 20%, 72C A 30%
F71(Cycle) = 363 TE& TP3FAT}. A8 primers
e} 251-1:]-[]6]. Spliced XBP1 (XBP1s), sense primer: 5'-
TGGGCATCTCAAACCTGCTT-3', anti-sense primer: 5-GG
AGTGGTCTGTACCAAGTGGA-3'; Unspliced XBP1 (XBPlu),
sense primer: 5-CATGGGCTTGTGATTGAGAA-3', anti-
sense primer: 5-“TGCAGAGGCGCACGTAGT-3". 7L &, 25
CollA 523 W& TEAIH T 5013 PCR 4HE2
agarose gel %)l 71953t EBrE 943 ¥ GleDoc
(AE-9000 E-graph, ATTO, Amherst, NY, USA)S o] &3}
wZskA o

SHEA

ey |

Vehicle 2} 2] 13 TCP A 2] 1&F 3+e] 4@ 27 of
3 §9A LS One way ANOVAS 37 ApZEA o=
Tukey®™*H(SPSS for windows, Release 10.10, Standard
Version, Chicago, IL, USA)S ©] &3l B33t £
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H A= ZE S H T+ SD (Standard deviation) & 3
-valueE 94 e HSE AASAT

N,
ol
pats
K
S

2 I

TCPO|| Qs 2t =4 RY

HA, TCP7} 432 2= SDAE 9 3t
Blskr] flste], F8 =G AER]

LB AR, e B, ] FE|, @A 5o
32 SASAT AT AR A H B2 Vehicle 271
3} H| ﬂﬂ@l TCP A2 1FNA frojFos 7H43t9
o, & AFHFL TCP A IFolA FoH oz 7t
3}93’4(F1g~ 1). aAT, ko] BAE TCP A 1EH
Vehicle A 8] ZFoll A YASA FAEFHALH, &JF A0
2 TCP A 179 He Aol AHEI o7 o=
W58l G Th(Fig. 1). B, F54 FHA L, ALT, AST
9] =5 = Vehicle 2] 2153} v 3le] TCP 28] 1E& 9
A frelH o g Z7}etAthFig 1). £3, TCPE A a3 1
£ HREE 94E 3t 2HNM S FAS S43 w9

Onﬂmrﬁoﬁ,ﬁ,

Hsl7l BEAFHAT TCP A 2FY 2A A &3
Categories Vehicle TCP100 TCP200
Body weight (g) 331+13.41  279.86+13.60%  270.62+12.56*

14.55+1.36 14.65+1.40 13.84%1.31
Liver weight (g) Q ’ 0
Food intake (g) 37.745.54 11.38+5.94* 10.63+3.24*
Waker conmmetion 6749.13 280+12.16%  270+11.23*
(mL)
ot ALT (UL) 60.74+8.36  120.3+23.28°  176.75+71.30"
ver s *
enzymes AST(UL) 78.148.50  150.4+58.05 411490.80
ALP (g/mL) 511.9+82.03 647+110.20 623+143

Fig. 1. Level of body weight, food intake, water consumption
and serum hepatotoxicity factor in TCP-treated SD rat.
The body weight was measured at 48 hr after the final
oral administration of TCP. Livers were collected from
each rat per group and weighed as described in Mate-
rials and Methods. Food intake and water consumption
were calculated by measuring the amount of feed
(water) supplied and the amount of feed (water) re-
maining. Concentration of three liver enzymes includ-
ing ALT, AST and ALP were analyzed in serum using
a serum biochemical analyzer. The body weight, food
intake, water consumption and liver weight were meas-
ured twice in five rats. The whole serum samples were
collected from five rats, and serum biochemical analy-
ses were assayed twice for each serum. The data are
reported as the mean + SD. *, p<0.05 compared to the
Vehicle-treated group.

(Hemorrhage), 3] AH(Necrosis), & 3 2}H(Vacuolation) 5-©]
Zelon, 22 B9 F7lE &l H Atk(Fig. 2).
o8¢ ZF= TCP= SDA A AFHo=E =4S

FrEEHE AlASEL 2l oH, TCPH= H=EA4 S Ui+
b Aol ER2=E# 9] B4 A3t Awde AAst

M S0t apoptosis?| Skt
TCPol| ol&) 5 xt54d A 5 <kl apoptosis7F &
W =R #R187] flste, TCP el 159 1F 23] el A
apoptosis?H# T & (Bax, Bcl-2, Cas-3, Cleaved Cas-3)2]
1S western blotS ©]&3le] B3 I A,

A 100 x 200x

=2
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Fig. 2. Histological structure of liver in TCP-treated SD rats.
(A) Histological structure. Each liver in Vehicle and
TCP-treated group were stained with H&E solution,
and histological structure was observed at 100x and
200x magnification. (B) Necrosis area of liver. The
necrosis area indicates yellow asterisk. The necrosis
area were measured as described in Materials and
Methods. The H&E stained tissue sections were pre-
pared from tissue samples from five mice per group,
and the pathological factors were analyzed twice for
each stained tissue. The data are reported as the mean
+ SD. *, p<0.05 compared to the Vehicle-treated group.
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Bax S e e | 4m 21 KDa

Bz | W= b B @ 20KDa

Cas-3 | sl S s @ 36kDa

o -

ACHN | e— — — gm 42 kDa

Cleaved Cas-3

level of Bax/Bcl2

Relative protein expression

Vehicle TCP100 TCP200

s *

o
T

-
T

Vehicle TCP100 TCP200

Relative protein expression level
of cleaved-Cas-3/Cas-3

Fig. 3. Expression levels of key proteins in apoptosis signaling
pathway. The expression levels of four proteins includ-
ing Bax, Bcl-2, Cas-3, Cleaved Cas-3 were detected
in the liver of TCP-treated SD rats. Value was defined
as 1 (Vehicle-treated group) for the acquisition of other
relative values.Total proteins homogenate of liver tis-
sue were prepared from three to five rats per group
and western blot anayses were assayed twice for each
homogenate. Data represent the mean + SD. *, p<0.05
relative to the Vehicle-treated group.

Bax/Bel-2 T2 o] At A 22 Vehicle # 2] 150l Hl
A TCP AT 1FoNA T JEHo = F7tetA,
Cleaved Cas-3/Cas-3 Tl & o] A& &2 Vehicle *] &
T35 visiA TCP A aAFolA % JEHo= F7t
A tH(Fig. 3). ©1# 3 A3t= TCPE A Eld SDP =9
Tt 2A A 3k FA o] F71sk= &< apoptosis’t E/3 5}

TCP 7 Zt=M ZZ|0M ERAEZ AL RE

TCPol| o3l fitd 154 Bt EREEH 27 2
=2 #Qlsl7] Y8t ERAE# 238 &Hl = (CHOP,
elF20, P-elF2a, P-IREla)] &3 9 o] &9 HALZH UAL
(GADD34, XBP1s, XBP1u)9| ¥& -2 TCPZ A &l® SDH
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o] Zto| A B4ttt I A3, CHOP B o] e
TCP100 A 2] 5ol Al 3-4¥] <] 78t A5 TCP200
AP IFAAE FdF o2 st AR SEH
3= elF209] 904F3H} p-IRElae] ©Hd @3 o) A 3zt
H AT elF2a9] A48 E 3 p-IREla] GHAFEL
Vehicle *]2] 25l BIslA] TCP100 * 2] 21&FolA F2 3
Z7VehoH, TCP200 A 2] 15 ol Al 7H43 ThFig. 4).
3 GADD34%} XBP1s2] mRNA 3% TCPA gl 2]
a4 frela o g wakE ek TCP200 A 2] 184 GADD34
mRNA+ Vehicle A 2] L&) vl f-2F o2 &7}
%t} XBPIs2} XBPlu mRNA+ Vehicle *] 8] 150 1|35}
o] TCP100¥} TCP200 A& ZFolA frod o=z 7H43}
TH(Fig. 5). ©1#¢F A= H| S EREE#H~E
TCP9| F=ol&= Afol7} YA 9 ERZEH 2+ TCP

B 54 el FEEe AASL o

ol
b x@

% o

i
A

1

A (Industry) 2 5 A (Agriculture) A =2 ALEH =
s}at 2l TCPVF 154 & fste 7132 thFsiA
AFHATE HFEEY o]d AF= TCP7F A=Y Hol|A
DNA </J(DNA damage), ZtHE AL} 22 =484
EAE UePd S RIS TL, 15] =3 TheFst 39
7t £ APERSo] BoshE o E FRlFNeH, &
3] apoptosis7} A3 S5 02 UYepdthal & A o
[12]. 3FA1%F TCP7} apoptosis®t A E ERZE# 25
St 71 e A7 R Hol glth webA,
2 A7 = TCPE F5% 5434 <ol apoptosis2}

X
t}. o] 3 A= TCPE F2% 7 542 apoptosis2F
AAE ERZE# 2 07 YRS A S-S A S
I A

Apoptosist= ZE2ITHE AZ APE9] 3 P2, Ayt
-5 (Immune response) =+ -3l X} (Risk factors)ll 2] F
£23o] B A-E W, o w A F(Defense mechanism)
o2 WAFT5]. ol2d WiAYF2 DNA &4, =3
ROS, ER 2E# 2, o2 AW T3 22 s =dE
93 f==Y7, 31, 35]. 1&g A <, pro-apoptotic
28-S 3t= Bax @ AL apoptosisS F7HA 7= S,
anti-apoptotic 2}-8-& 3= Bel-2 @& & apoptosisE 7+
EAFA HH, o] 7 Tl o] W H] o] apoptosisE
ZzAsle 9g A "Fu19]. T3 Bax/Bel-22] H|&-9]
S7Foll W2}t Cas-3, 6, 7, 92 A 3}=] 11, apoptosis”} Y
SHA ETh B &9, apoptosis= IF 54 L A A3
A= EZZ o2 YElGTH10]. & &FolA 5 dAE =
2d B4 F 3l deoxynivalenol (DON)-2 2ol Al
apoptosis T# QA Cas-3, Cox-22] FHS F7HA17]2L
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hicle TCP100 TCP200

CHOP 4= 25KkDa

ell2a

4 20KkDa

4 36kDa

4 130kDa

actin 4 42kDa

-
=
L)

Relative protein expression
level of CHOP
e & B s 5 @ W
5 b k& w =
Ll Ll Ll r L T
H
’ *
*

Relative level of

XBP1s and XBPlu mRNA
:
*

o
2

Vehicle TCP100 TCP200

Relative protein expression
level of p-elR2a/elf20.
Ll ’ L
*
*

Vehicle TCP100 TCP200

-
o @

Relative protein expression
level of p-IRElo
B & 5.0 o E W W
Sk k@ ow B ow
¥ ’ T ’ Ll L) ) Ll

Vehicle TCP100 TCP200

Fig. 4. Expression levels of key proteins in ER stress signaling
pathway. The expression levels of four proteins includ-
ing CHOP, elF20, P-elF2a, P-IRElo were detected in
the liver tissue of TCP-treated SD rat. Value was de-
fined as 1 (Vehicle-treated group) for the acquisition
of other relative values. Total proteins homogenate of
liver tissue were prepared from three to five rats per
group and western blot anayses were assayed twice for
each homogenate. Data represent the mean + SD. *,
p<0.05 relative to the Vehicle-treated group.

apoptosisS FrE3ATh A4 2D G4 otEd] 3R dT}
2o z7tHY Ao utA o F ALEEHE o) ofEQ]
methotrexatee A std e A= 1 &4 A
apoptosis7} Fr=5 ™, Cas-39] 57+ Bl&0] Bax®] 57}
9 Bel-29] ZHAE FESIATH2, 6]. B ATFoAE =

of GADD34
w
LJ

)
T

L

Vehicle

Relative gene transcription level

TCP100 TCP200

B XBPls XBPlu
Vehicle TCP100 TCP200 Vehicle TCP100 TCP200

<« 186 bp
<« 160 bp

=
5]

i

o4
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Fig. 5. mRNA levels of three ER stress factors including
GADD34 (A), XBP1s and XBP1lu (B). The transcrip-
tion levels of three factors were quantified by RT-
qPCR and Semi-qPCR as described in aterials and
methods. Total RNAs were prepared from three to
five mice per group and RT-qPCR and Semi-qPCR
analyses was assayed twice for each total RNA. The
data represent the means + SD. *, p<0.05 relative to
the Vehicle-treated group.
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