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WE. B RITRREBRKA (CIH) X R AL P BB AL 69 & & i A A R M85 (p—PERK)
CCAAT & F4 4% 9 (C/EBP)R K% & (CHOP) R X T A Z L, FHiE H 60 R K R MM R EF 4
(UC4).CIH 28, B % A5 3.7.14.21 2 28 d 5 ABF A L40, K A HE E9LE UC Af= CIH 28K S Ai4a
RIRII A TAL; R A A LRALF E 4 p-PERK . CHOP % & R A A MG FegAn % b R A 4% - RAH
4 BB (RT-PCR) 7 kAl 48 X RAMiZ822 CHOP mRNA #ik, %8 (DCIH LM B B8 &2 B KA, b
B K E MR e s AL, AR ER A UC K ST R A 2RE T AL, QCIH AL p-PERK,
CHOP Rg ik jmF uUCH, T21d 2 ik % &, GCIH 442842 CHOP mRNA £i2 % F UC 4, F 21d &k
&%, @WP-PERK.CHOP #ikwy Ll 2 EAR X, S5t BB BARA TS5 RMFA LY, ™ p-PERK.CHOP
BB 0 TE A E A LR M R BRAR B K R AL LR 6 345 o TR AL — R 94 R

4. IR R AR R AR AKAE A, 4 A AE 5 1R 1 1) BRAK L ; AR BR AL B & BB AE 1 T R 85 ; C/EBP R
R G ; MBi

hE 4 %S R563.9 M ERFRIRED: A

Expression and significance of p-PERK and CHOP protein in
lung tissue of rats in chronic intermittent hypoxia*®

Jia-bin Zhang, Pan-pan Zhang, Hong-yang Wang, Yu-le Kou, Ling Wang
(Department of Respiratory Diseases, the Affiliated Hospital, North China University of
Science and Technology, Tangshan, Hebei 063000, China)

Abstract: Objective To investigate the changes of RNA -dependent protein kinase -like endoplasmic
reticulum kinase (p-PERK) and CCAAT enhancer bhinding protein (C/EBP) homology protein (CHOP) expres—
sion in lung tissue of rats with chronic intermittent hypoxia (CIH). Methods Wistar rats were selected to pro-
duce a sleep rat model with chronic intermittent hypoxia. Sixty rats were randomly divided into normal group
(UC) and CIH group; and each group was separated into 3-d, 7-d, 14-d and 21-d and 28-d five subgroups.
HE method was used to observe the pathological changes of the rat lung tissue in the control and model
groups. Immunohistochemical method was used to detect the p-PERK and CHOP expressions and their corre—
lation was analyzed. RT-PCR was adopted for detection of CHOP mRNA expression in the rat lung tissue of
the two groups. Results In the CIH group, there were mild edema and a small amount of inflammatory cell
infiltration in the alveolar walls and interstitium, alveolar structure disorder, and partial alveolar fusion; while
there were no obvious pathological changes of rat lung tissue in the UC group. The expressions of p-PERK
and CHOP in the CIH group was higher than those in the UC group, the expression levels on the 21st d
were the highest. The expression of CHOP mRNA in the lung tissue of the CIH group was higher than that
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in the lung tissue of the UC group, which was the highest on the 21st d. The up-regulated p-PERK and
CHOP expressions were in a positive correlation. Conclusions Chronic intermittent hypoxia can cause lung in-
jury; and the up-regulated expressions of p-PERK and CHOP may play certain roles in the injury of lung

tissue in rats with chronic intermittent hypoxia.
Keywords:

obstructive sleep apnea -hypopnea syndrome; chronic intermittent hypoxia; phosphorylated

protein kinase-like ER kinase; CCAAT enhancer binding protein (C/EBP); lung tissue

EL 114 e I PP W2 8 45+ 138 <25 B ik (obsstructive
sleep apnea-hypopnea syndrome,OSAHS) &L fw &
R | 52 S0t R A AR e AR e A P 5
ol N AR 7E B IR o3 2 v 4 48 7 (] Bk {1 48 (chronic
intermittent hypoxia, CIH )tk 2, H B & 013X i 4p ik
B AT AR 241 RS i, anc i
AR A REREAS: | N 70 3R G5 M0 3%
ARSI o A 175 5 DA J5 X I8 385 6 (endloplasmiic
reticulum stress response, ERS) Ay # B Ah BLIN £ 2
— U, BRI B S R R PN P (phospho-
rylated proteinkinaser like ER kinase,p-PERK).
CCAAT 45 1454 2 1 (C/EBP) [A] I & 4 (CHOP)
JE2 5 ERS WEZH T, 24 ERS HFLLA7 7T 2 151
ARV T R 5 4 8 WE R 9 82 11 78 (glucose-regu-
lated protein 78,GRP78)fif S, &/ A HEA, H &
WAL T T , p-PERK B PR fb BB BH PR 1R X+
0 AN ARG T 2- o (eukaryotic initiation fac
tor 2- o ,elF2a) , Ak £ s A s K+ 4
(activating transcription factor 4,ATF4)mRNA A%
iK, A LRGP TR CHOP 33k, S 24 i i
TP ARG R V7. CIH KRB A0 OSAHS
B AR O AR P AR AECIR S, R ERS AH G F
p-PERK .CHOP 7£ CIH K FUItidl 41 =ik 25 k., 1)
& p-PERK ,CHOP # 1 iy A TE CIH K Ui 45 45
RAEDRBAERN, MimKIGRTT L IF OSAHS &
F LU B AL S 5 i

1 HREH%

1214 E BE BB WE I R 5 H

K REALECE 6 60 H Wistar K BUFEHLSY>
JAEHH(UC 4) (CIH 21, 4 H TARIFI ], K CIH
HRRETAYBIEEIRAGN, BE, TR T30s
AWK 5% ), Wi 3K /12 0.15 MPa; Hak, i
AZER A0 s SRR BE 28 219% ) , It 3 ) 45 il 7
0.8 MPa; -, 4k £z 1 A 25, 50 s (U B 2k 45 7F
21%), it T 77 0.8 MPa, IR SR A 48k HE 7 5% ~
21%HE A A Rs A5 120 s Sy 1 AMIEERFEI, 1k

11

BRI A A5 o B UC 2R R H T AH R B[] 5 T
55 5%CIH AR R A HLB IS SRR N, R A A
120 s, Hid K F1 M 0.8 MPa, SR 4EFAE 21%.
PRI R R A 3 2 A S AR SR A5 AR IR] o T 2 53 I At
SEAEHIY 3,714,221 1 28 d BEHLEEH 6 H K FlAb
FE# o

1.2 FHi&

B AR B 10%7K A 54 (300 mo/kg) I8 fE 1
SRR , I 2 5 O WERTRUNG . 2= I8 R A
IR 22 Tt 32 Bl KoK U FIE It Y8 PRl v o 114, BB 3L
Jit7 , PO A R 7K gk 2 i J5 B Ae iR A 4%
Z R E, A YA, T HE
B LU 0 A M ZH 2 A -80°CYKAE
P URIRAE , FH T 300 2 5i SR Bl 4% v (reverse tran-
scription polymerase chain reaction,RT-PCR) # il
CHOP mRNA,

1.3 REEESWE

4%Z 5 R [ e Ml 2H 21, FAA a3 W) F
2 " HOR i B S RENOK (TR ARKS - PR g
% (hematoxylin-eosin staining, HE ) 4% {7, , Y645 T Wi
FURIIE S
14 SEBHANFERNZHMAL p-PERK,
CHOP ZEHMFKIE

A3 3.7.14 .21 1 28 d B K R AP B AL
2 DI Fr, 28 3% AL SR 10 min 23
R VR L SR AL P g, e BE G g 2l 24k 24 AR &
ViR B AT ERME . 12 H Motic 522 G M R 4E %
GRG0, LAY 7 AR 43 % B2 E (integral
optical density, 10D )t 3% & [ AHXT 35 K-, B K
YIF7E x 200 55 T BEALIEERL 5 /LT, kil 10D 1H,
BOE B
1.5 RT-PCR i#&ill CHOP mRNA KjF&RiX

CHOP B 514 e sl it 56 sl _LigEAY)
TREARAFRTE . Tk B4 MIIGZHE, B
Uy REAR 2 30 mg, ™45 4% B RNA SR EGA ) & (A
TaKaRa 2\ 7 ) $2H mRNA , 460 Hovfe 1 B B By
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RNA 17 B AR EE I H UK K W7 T S B RNA A T8
R, AR B0 2 S a5 85 ( H AR TaKaRa 2 7)) & ik
CDNA, Fi-f% BB 4 1857 & (TaKaRa )AL BRIE 79
3% ,CHOP cDNA IEJ a5 |94 0.4 w (G iE ) 5]
Y14 :5'-CTTCTCTGGCTTGGCTGACT-3", [ [153]4)
}:5'-TCCCTTGGTCTTCCTCCTCT-3"), Z Ji — K&
Jnr=4) A Bt ,cDNA #ifi 2.0 1 .ROX1 0.4 1 LUK
PG )10 w1 K5 DA IR A W4 B LU A& T
PhE . 95°CHIAEME 30'5,95°C A8 55,60°CiE k 31s,
I 40 NI 4 BIAS BP0 LR e h 2 S A
FEARFEIA 5, % ] Rotor-Gene 3000 43 Hr 4K {21 s
i SRR e S 1 i B2 5 B 5 SR 27244 4H
X8 e P 4 CHOP mRNA FARN & .
1.6 SitFEFIE

KH SPSS 16.0 Geit- B Edli i A 7oA, 1 i
PEORMAIIEL £ ARIE2E (X £ 5) R, Z 41| Fi o
K2y 22500, #0725 WP LA ek g, H
Pearson AH HE 43T 15 20 M p-PERK 5 CHOP #ik
MR FR, P<0.01 NEFA SIS,

2 R

21 WHAXRIMALRRERSHEWL

CIH 2K R ZE LUK e, Jifi e [i] B 5 , 3 7 il
TLRIE AR B AR , VR vl UL IR 2 18
B, BN R AT LR AE AN MR ;5 CIH 41t
3, UC ZH TG s BRAR AL S5 SR I 18 M AH A
BEnl i R U i . WA 1
22 RALLFECNHAKXRMELR p-PERK,
CHOP ZEBRIZNZTL

e AR ™ S BHE AN, B 20 B At S A

(@]
O

E F
A:UC ZHfiliZH 4 ;B CIH 2 3 d fifiZH %1 ;C.CIH 41 7 d Jili £ D.
CIH 21 14 d JiliZHZ; E:CIH 41 21 d filiZH 45 F: CIH 41 28 d filiZH 2!
B 1 KEMALRFBEFRSES (HEx200)

BN R i 2, FEEAE R ERT R A0 .
UC ZH 4% 5} 1) V.2 p-PERK .CHOP % [ f 28 35 K L
B 25 555 UC 41 b4, CIH 2H 4% I E] 15 p-PERK
CHOP £ [17%35 10D fH¥ M T UC 41(P<0.05), p-
PERK .CHOP 75 [ %14 10D {1 2 i) & fi% 420 7] %iE
KB ETL S, Horb p-PERK #3835 28 d 4
/5,7 CHOP #& 1353k 21 d feis,21 5 28 d Lg%
SIG 245 L (P>0.05), &5 18 1% B 8k
AR Al K R 41 21 p-PERK ,CHOP % H %1k
e, W 2.3 fiE 1.2,
2.3 RT-PCR i%#ill CHOP mRNA FiZHZT/L
UC 2457 2H CHOP mRNA 92354 UL ik
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A:UC 4 ;B:CIHZ1 3d;C:CIH41 7d;D:CIH #H 14 d;E:CIH 41 THHTEHNHERHELIENNER®
21d;F:CIH 41 28d R /C
B 3 KERAHHEL CHOP Rk (HBedgkaa1k x 200) B
%1 UC4AS5 CIH @A p-PERK EHFKi% 10D LK o
(n=6,x+s) e
i 3d 7d 144 21d 284 .
:h "
UCZ4 11.36+0.51 11.41+0.39 11.50+0.70 11.27 +0.5 11.23+0.42 ;:( ;.:.I 2
CIH4l 14.94+0.48 30.19 + 6.51 45.80 + 6.14 61.85 + 2.23 66.19 + 7.40 s 3/
Fil 25.374 96215  207.326  278.175  269.873 - /
"
P{H 0.000 0.000 0.000 0.000 0.000 )
%2 UC45CIH4A CHOP ZEH%XiA 0D HHE [GEERe S
(n=6,Xx+5) C
21 3d 7d 14d 21d 28d

UC4l 8.77+0.61 883065 8.74+048 853+0.48 8.94+0.52
CIH 2H 11.71 £ 0.62 25.86 + 1.99 41.93 + 3.38 62.89 + 9.22 62.29 + 5.54
F{E 36.867 72.615 102.722 285.267 236.783
PE 0.000 0.000 0.000 0.000 0.000

54k 5 UC 2H [ #, CIH 20 45 15 [A] £ CHOP mRNA

E/\J%%ﬁigi(f)<0.05)’ﬂ CHOP mRNA H@%ﬁ%‘lﬁ ATl I EEOUNGA A OAN DS N ED
2 N /—,
Y G I ] (0 A S R, T 21 26 TR
IARERG,21 55 28d HL, 2RALEHFL (P>0. >
05)0 %%ijé Euq ‘l% ‘ﬁ I\Eﬂ ﬁ’ﬂﬁ /i m‘ﬁ j( Eﬁﬂﬂi gﬂ g/[:{ A.CHOP mRNA%%HH?ﬁ;BGADPH ‘J@ﬁ?ﬂﬂgﬁ,CCHOP mMRNA

Y2k ; D: GADPH ¥ # il £

3 N = il
CHOP mRNA fyZiaFtE . WLIK 4 F13 3. B4 XS CHOP mRNA Eik
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X3 UCHE CIH 4 CHOP mRNA FRik/KFELLE
(n=6,Xx+5)

25 3d 7d 14d 21d 28d

UC# 0.14+0.02 0.15+0.03 0.14+0.02 0.16+0.03 0.16 +0.04
CIH#H 0.18+0.01 0.27+0.04 0.37+0.06 0.47+0.05 0.44+0.07
My 23.578 87.564 184.226 296.366 269.788
P{E 0.000 0.000 0.000 0.000 0.000

24 KRMALE p-PERK EH 5 CHOP Rzl
XS T

BRI 4 K BB 20 41 p-PERK 5 CHOP % 114 %%
ik 10D fH & IEAHE(r=0.937, P=0.000).
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AIE BB PR s S H F HAHLHIF 58 A8 , ERS IR
BT, Kig AR & s =2 T & 10 8 10 P9 5T ) s
PIMERR, S T U o i, 5 DR — R 80 A E s 1
R I X PR I DO 1 38 N, 2% R I e R Sk AR T S B
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