PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Voll8 NO.2 JAN.2018 - 243 .

doi: 10.13241/j.cnki pmb.2018.02.011
R P AV s AR S AR BT R BB PE R A 5 1y 2
S ZY TNF-oo  HIF- 1o 23515500 *

x o ofx omt A4 oo 4 EmA-XER s
(1B BB BEHOTE #7 3% G5 83000052 FREHZEIX MBS BEARHAFAIRBEES LS00 #1498 5§ A 830000)

RBE BRY: 3K 5T 18 B AR EAR ATRAL 2 3 KR AT BE AR A5 49 4% 37 45 A BT R4 4% TNF-o HIF-1a A 89 vh, Jrik ¥ 24
P A& B SPF 48 SD K R ML A 33 B 41(C) ., BB 4HE(R). 1] BRPEAK JEAK LT 4L 22 B2 4 B8 4+ 28 (THHPR), T BB 415 6 DB & 56 R,
PIB 2 S ATAEZE LR R HE 4 & UL T IR 64 9% 2275 & 52 B AL, Sk 40 m AT I TNF-o HIF-1a 89 %345 . 53R :R A X AT E0
RALT 7T I P S35 Bk 70 o, BT 52 58 oo, B 4m LAY K, B L R o B A i s THHPHR 20K ST AR b0 A 45 T 7T L P S35k & e AT 52
e AT amMARY K AR JE B R ARAR, RILPE AR Tk, 5 C ik, 5 C 448k, TNF-o £ R 2043k 9] 2.3 %/(P<0.05), IHHP+R
21 TNF-a £k 2 %1% T R 41(P<0.05), C 414 R 41 HIF-1a #9 A bLA £ F 43+ 5 & L (P>0.05),12 HIF-1a 4 IHHP+R 4135 &
ik, L2 &% T R 41(P<0.05), IHHP+R 8 TNF-oa \HIF-1a & ik 2 5 48 % (1=-0.745,p=0.034), £5if: 18 BRAAKEAR AL 22 7T B % 2
& K RASTRITIESR A, 7T 765 42 % HIF-1a 89 &K, 3 f 276 TNF-a 69 &8 BB KRR BA X .
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Protective Effects of Intermittent Hypobaric Hypoxia
Preconditioning and Irradiation on Radiation Induced Liver Injury in Rats
and TNF-o and HIF-1a Expression in the Liver™
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ABSTRACT Objective: To investigate the protective effect of intermittent hypobaric hypoxia preconditioning on radiation-induced
liver injury and the expressions of TNF-a and HIF-1 « in liver tissue of rats. Methods: 24 healthy SPF SD rats were randomly divided
into control group (C), irradiation group (R), intermittent hypobaric hypoxia preconditioning combined with irradiation group (IHHP+R),
the rats were killed at 6 hours after irradiation, and the pathological changes of liver were observed by HE staining. The expression of
TNF-a and HIF-1« in liver were detected by immunohistochemistry. Results: HE staining of liver sections of rats in group R showed
central venous congestion, liver sinus congestion, liver cell swelling, lamellar eosinophilic degeneration, rats group in HHP+R showed
central venous congestion, liver sinus congestion, liver cell swelling degree were reduced compared with group R, no eosinophil like
degeneration. Compared with group C, the expression of TNF-« in group R was significantly higher (P<0.05), and the expression of
TNF-« in group IHHP+R was significantly lower than that in group R (P<0.05). There was no significant difference in the expression of
HIF-1a between group C and group R (P>0.05), but the expression of HIF-1a in group IHHP+R was significantly higher than that in
group R (P<0.05). There was a negative correlation between the expression of TNF-a and HIF-1a in IHHP+R group (r=-0.745, p=0.034).
Conclusion: Intermittent hypobaric hypoxia can significantly improve radiation-induced liver injury in rats, which may be related to
enhance the expression of HIF-1q, inhibiti the expression of TNF-, and reduce the inflammatory response.
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FIBEAR, AR HIF-1o 835 44, SO0 LR WA AE IR, & AR
— ZRAWRHT A R ST INE , PR B AV A 5 S T OG0, i
YRBEIH F -o(Tumor necrosis factor alpha, TNF-a) {2 5144
PRAE SN B8 A B A E T ) S A I T A 1 S E 3R
TE R it R B YA 2, TNF-o & HIF-la FIFHEILH £ 5
T 24 L T P R SRR TS o 74 R o, T 0495 v i A 451475
YEFAt RS, ARFFE BRI T () B 0 e PR A= T A R
FUTFIIE TNF-o \HIF-1ou 3235 119 52 ) B HCX 0 1 JHF 48 47 1 £
FEM.

1 AR5 77 ik

1.1 EWEh¥IskiR R 548

SPF 4 fidt i SD B, 424k , 180-220g, It 1 3 8k = ) 2
SR E P s, L B AR 7R VR AT IE S 5 O SCXK ()
2011-0004 , {i FH/FATIE 5 SCXK(H7)2011-0003, 4% HAKEHL
REALEL - 2R I ML 53 : %] R ZH (Control, C) & ] 2H (Radiation,
R) | [ B 1A A1 A1 4 T Ak B B 5 R 53 41 (Intermittent hypobaric
hypoxia preconditioning combined with irradiation, IHHP+R),
H 8 K Ar R, bt , WA TR — JH 5 TR T2
1.2 AR T R R BRE &4

R AR A B S TE P AR IR T 52 30 il Y CRT i 421X
BERIEAT. FRBLIER E 4000 m Y 5 RIS, TAL # 4]
KERFREETE R 6 /N AR K, #EAR B 15 TR BB —3%, e
Ja WRU o BRI A : BERHA ELR IR 2, FRU S50 & 60Gy, 5K
I 2 Gy/f, Jil— Z i LB, AR AR, 5B 100 em, 1) 1
4 600 cGy/min, JRESFAL : SD K EUA 2RSS, FRGTHF 3 emx
2 emx 1.5 cm, HREFEHE] ) 6 JH .
1.3 HE #:t&a

TR SERUE 6 /BT, 3% L Lh 2240 s i 459.(0.1 mL / 100
VIR, FTHFIE R I 1 emx 1 emx 1 em /)N S 8F P4 1) S
21, 10% A PR R SR IR I T 3 , 2 A A 5 um
Yl HE Je 0 )5 WK R IR BT 8525 1k
1.4 Ak

AU 5 wm SR, Bl R FokAL : ZH2E (100%2
Ji£ 4% 5 min, 95% £ . 90% £ B 85% £ I (80% £ 1 4% 2 min;
PBS Vi , i A AL A TR & 10 min, PBS PR ; il dE &
B EIRACE 10 min, PBS ¥E—#; Jin—4$i,37°C1 h;PBS 3t 4
W, =30, iR 10 min, PBS ¥ 4 38 ; finid 2L Y B = IR 10
min, PBS ¥ 4 3 ; it 5], 45 PBS Uk 4 i 5 93 AR LIl
40 s, ERFRV BT, 28 TR/K M, 80% LT 90% LT\ 95% £, i
2 min, 100%Z, B, — H 2K 4 min; BHRE R, Biki.
L5 REANERIERE

45 S FEBRER R 8 1 A R, 43 S0 B T B BH 1 2
MOA 53 LA A5R BEHATIT 43 1 BV CANMEEL . Bk ) v
WEE 5 A EGEET, THEHMEAEI A 4Lt , <5%0 0 43,5%
25%K 1 43 ,26%-50%K 2 43 ,51%-75% K 3 43, >T75% K 4
4352 BAPER AR . oAt 0 o IR E A 1 o B At 2
g1 KRR 3 40 P IS BB E N FHIESESL . 0 43

PEG), 1-4 3 D 55 B (), 5-8 J3 D0y B (), 9-12 DAy ik BH
().
1.6 GitFoi

FHBHER AT SPSS17.0 et B F AT 4e i 70 #r, AL
B o K%, AHOCHE S0 HT ] Spearman AHICAE 34T, LA P<<0.05
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IEH K EUFNE HE Ju a4 A LT a0/ N E &, HES 4
35, ek T SE TR (& 1a. & 1b); Haf fE 20 R BREE T
IR RS AR R 5 R = T S /1 A PPAL 317 € 3o 1 1
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B2 R ISRV K L ALk (8] Te (B 1) HRTIEEA &
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SR B4 M A5 RS2 SCBROWE e R 9, IR 4 5 LAk BRI A
TRAFL LA, B T JFSE Ko e ik ik 2 IR A SR L
A, IFAMAEHES 2 AL A0 g Wt AR v A0 R D AR e oo Tk
FUTFSE TR I LR Ik X L 4idk, BRI A 2257 (3% 1),
2.2 ZFHAKXRIFEAELR TNF-o HIF-1la RIERIELER

TNF-o E BRI A HIF-1a E BRI R,
TNF-o HIF-1a #£ C 41 1E % KR ERAFIEA 20 v h ek (B

BARLT {2
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a &b IRRAKRIFAE HE R BEF,c & d BHARGTHEKR HE L EBE
F,e & FHIAERRSRETEKRR HE L EBE R
Fig.1 HE staining pictures of liver in rats of each group(x 100)
a & b HE staining pictures of liver of rats in control group, ¢ & d HE
staining pictures of rats in irradiation group, e & f intermittent hypobaric

hypoxia preconditioning combined with irradiation group
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Table 1 Pathological observation of HE staining in rats of each group

Index C R IHHP+R
Liver cells arranged in disorder - 27 +
Eosinophilic degeneration of liver _ " B
cells
Liver cell steatosis — 3t +
Central venous dilatation - R +
Central venous congestion + 27 3*
Hepatic sinusoid dilatation — h +
Hepatic sinusoid congestion + 2% 3*
Fibrosis of portal area — 2+ —
score 0 0.938+ 0.320 0.625+ 0.582

Note: - negative; + little (slightly); + mild (increase); 2 "Moderate (increase); 3 *Severe (increase);

0.5 point for each "+" and "-" "+ "worth zero; P# R group compared with IHHP+R group, P>0.05.

2a. [ 20), BUBHJR ~# PRI 26 6 20). 5 C 4LAIL,  F7T R 4LP<0.05), THHPR 41 TNF-o HIF-lo KI5
TNF-a 75 R 417215 ) i 4 £ (P<0.05), IHHP+R 41 TNF-o ik 36 (:=-0.745,p=0.034), 5% 1] 8Pl 1% 1G4 T flg o ot 42 5
BFEMLT R (P<0.05), CHFI R HIF-lo fRIKILEZE S HIF-1o (UFRIAINH] TNF-o BYFIKGE 2).
TG it 25 X (P>0.05), {H HIF-1a 7F IHHP+R 475 %k, A&
R 2 BAKRIFAEASA TNF-o HIF-1a HRIE LR
Table 2 Comparison of the expressions of TNF-«, HIF-1a among different groups
Positive expression
Groups Number - ++ +++
rates(%)
C 8 7 - - 12.5
TNF-a R 8 1 3 4 87.5° P<0.05
IHHP+R 8 5 1 2 37.5°
HIF-1a C 8 7 - - 12.5 P<0.05
R 8 7 - - 12.5
IHHP+R 8 2 2 4 75.0

Note: compared with group C, *P<0.05; compared with group R, "P<0.05.

3 i

ik A ZEVEBR (Venous occlusive disease, VOD) & Ui
JFABAT 6 B B, SR ST/ e S, 32 O X
b RS — Al it A R0 S A T RE R B B, L
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2 ARYEHIRBEIESY , AL BE PF4 AR, DERA G AR 0T
TR O P S i

H AT d 7R HIF-1 J2 A5 40 0 0 4 S B A 06 S ) A%
SR T HIF-1 323K 10 R I 3Z 41 2L B4R 8 1 2, 20 24U
0 Ao L PR SR 14 b R R YA Bl A I B, HIF-1 2%
—ZF A TIRE L, Y HIF-1a M6 P P, BART,
HIF-1ae mRNA F55/K _F A, HIF- 1o 36 PE 8 HRSCE PERS I,
555 HIF-1o 25 ] TR, 2000 B i S B o ek ) T R 2
Je HIF-Too FITRE X i 5 (9 FL 25 5 P 31 22 56 DR O 52 1
001 HIF-1ow FE B SR FF OGR4 HE R DR 1
. Guo ZEUIHIESE & F1 HIF-1o 76 AT SR IML - FRE IR 170 72
FRRT LAE 2 S T A S R G A5 PN B A K PR (Vascular en-
dothelial growth factor, VEGF) . Ifil £I. Z % & [} -1 (Heme oxyge-
nase-1,HO-1) {2 £ 4li }fi 2E i % (erythropoietin, EPO ) LA J¢ if5 &
I — 48 fk. A& [ (Inducible nitric oxide synthase,iNOS)4%: , J#77
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i :a TNF-a BAMEZER ;b TNF-a RIE(+H) ;¢ TNF-o RiE(++);d TNF-o
RIE(+H+);e HIF-1a BIEELER ; fHIF-1a RiE(H); g HIF-1a RiA(G);h
HIF-la FRIE(H);

Fig.2 Immunohistochemistry results( x 400)

Note: a TNF-a negative results; b TNF-a expression(+); ¢ TNF-a
expression(++); d TNF-a expression(+++); e HIF-1a negative results; f
HIF-1a expression (+); g HIF-1a expression (++); h HIF-1«a expression

(+);

AN AR REE AR T 5 2 Fh A W) 2is ok
VA% P T TR SR IAL 3 ok ) P 4340 , Xt I O 0 37
TR NER, L HFARNIFE DR HIF-1o 932355
B FEE T SR e A — 2 AR VR o AEAIR AT K
FRE RS AR o, HIF- 1o 38 2 38 B8 5 B AR KR R -1
(Early Growth Response Fac, EGR-1) Az i SRHRAHIZ1 41 7= A it fike
VAR AN A AR, IR BAR S TP RERY IR . EGR-1 &
A fAETE AN A EE 20 IR BT, 5 IR A S it A8 P A
L LHIASE , [FIA AT DR HE HIF-1a T RS0 R 355, )
+5 41 it [a] &5 B 2> 7 -1 (Intercellular adhesion molecule-1,1-
CAM-1), I %% 40 Jd /8] 5 Bff 2> T -1 (Vascular cell adhesion
molecule-1,VCAM-1), 4% -1 (Interleukin-13,1L-1B) Fll
TNF-o, , 4" KAAE N, Delpeeh 0I5 25 5 7R bk 1l 43
AT LABGE A2 HIF- 1o 303, R T 00872 R A=, DI a
B Bl i PR T BRSBTS R S HIF-1a 3235
6 HIF-1a 3235 BEAIR 23 14 hnife i 4 20 A% 77 A 9 4 F
B IE MR RS I PR A AR v kupffer 4

JL73 I TNF-o 55 IL-18 A5 R 515 14 9 0E N & 45 4 K
BRI

5 C #HAH L , TNF-o 75 R 4 3 3k W] & 1Y 5 (P<0.05),1-
HHP+R 4] TNF-a Fik R E KT R4 (P<0.05). CHMRH
HIF-1oy 635 AR 22 R0 H2 2 X (P>0.05), HL HIF-1oc 7E |
HHP+R 4l %5k, H B2 5 F R 41(P<0.05). IHHP+R 4] TNF-a.
HIF-1a AR R (r=-0.745, p=0.034) , 4875 [A] B ARG e AR 4
A REE 4 R HIF-la YA TNF-o 9RIEGER 2).

AWFFEEAR IR, 5 C AL, TNF-o 76 R 20 3350 4
=i, T THHP+R 4 TNF-o 363k 35 (5F R 41, H IHHP+R 4
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fill HIF-1o0 5 P 2 B —48 AL & 5 (Endothelial nitric oxide syn-
thase,eNOS) )ik , (FZH LU 4 F 1 B /K P R AIR, Lok MR fiE
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mRNA f{J AR, Tang ZPR0 4530 3 00 HIF-1a {EHF TNF-o
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