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B &Y AR FE LN EERBEREARBTEATHE
BEEHER (EREERE), FIIRARENAKEREGTEH
T, WRARMBARARESEL. ARAET/MEEE. Mg
MR RRE & CD30 & BIRL. AT @R EAXEFEAR
mRNA F M, 87K S B E B B AR B T
S R ICAT R AR

Fi%: 60 R SD KRIZIFERENL A 6 A (10 R/4), 8. E¥
KR (A). IRE 2T 8h 4(B). IKERE 12h 41(C). FHEZHH (D).
&% 8h &FFIEEI4(E)FEE 12h RFE/FEFHHF). D. E. FAK
RAEBE R 0, HE KN 25m/min i) PT 1M E LB XIEE) 1h, B3
56J5 4 BJE 4L C.F IR BN IR BE b 12.5% (16 2 F¥#5 4K 4000m)
HIfCAE P 8h A0 120, SEREE4 A (S KA. BE—REREHE
24 M, KEMBRBELLTE, RMRASRAGRE, MiRas
SRR (ELISA) ERMMARALS MR E. CD30 HIKF:
Bl & MRA RV R, WA HE Be@ Rl iR S A L A 22 1078
ft; TUNEL ARiEfE G TR AR T, A biEm ik
W AR L2 M HIF-la. B 40 Mok 08/ 8 I 7 B B R -2(B cell
lymphoma/leukemia 2, Bcl-i)‘ Bax(Bel-2 associated x, Bax)HFH¥1&
H7KF: RT-PCR &R IK B MR 40 ffd HIF-la. Bcl-2. Bax ) mRNA
KFE. 4

ZR: (1) 4AS%MIEE. CD30 FE4&k: MRE. CD30
SEAA.BA.CHAZHZ AR ER, BF BEHER(<0.05),



PR LB A AR E . CD30 A BEHETFBAMCY, CHmT
B4, REEENER (p<0.05); E4. FHA. DA=HLEK, M
£F5CD0OHWERERER (p>0.05), HEEANF A% DAH LH
fi#a#%: DA, E4. FAMKRE. CDI0ZEASANAT A4l B4l
CH, RAERFNER(P<0.05).

(2) HE B8R A ARRALRAREHTE, BEEK, %
TR, OIS RHAR AR Bk AR B 4L M0RR 40 A A 41 R 40
TR, ERRHSHADBIRESN: CAMIRMEES
MMM, BRI LGN, 7R RR RS ME% MM DA
BRAEEST R, ARERT, AREEREK: EHME MY K,
Bilg MEA AR K, DRGIEERERINR L% F4AMRA
FLARR A B 3RS B3 P B, 0 B RS T AL 8 0 AL A A O 7 4 B o

(3) TUNEL 68 %R FRiR 40 Mo va B 380k £ & AE 78 52 A
MR, DREEMRMEES. BRIWRAEMA. FA. DA=4
BB Ag, 2RENER(p<0.05), FHELE FAMERT
HETDAMEYA, EARTDA, REERE®ER (p<0.05); D
4, E4. FARTIEENHET AL, B4, C4, RAEENE
B (P<0.05).

(4) SRALNZRERREY) MK FMIRAR HIF-la (&
HRZE/R: HIF-la aBARNERMEYFEMTREN, AREN
BN, ZERYE, 2REEEEREES T RRAR L RES. 4
WEMERER: A4, B4, CA=ZHZAKE, BEFEEH
E7(p<0.05), R B AR CHAREHWET A A%, WAFE
EMERD<0.05); E4. FA. DA=4AIEK, AHEEEHER



<0.05); MM FANRTTDAMEA, EAMKT DA, HAESF
WEHER (p<0.05); D4, E4. FAMUREAHNET A4, B
H. CH, AFEEHERP<0.05).

(5) RBANRERET A WEARMIRAL Bl-2. Bax I
WXL BR: bel-2, Bax RBEALUEMRMMREMTREN, BR
A%, R, S OREUEBRCIR T B T MR A SR R4 .
FE ISR Bel-2, bax MAMREWERAL, BA, C4=
MZItE, AR BEWER(<0.05), FRLLE A ARKREHE
TBAMCH, CARTBA, REEEHER (p<0.05); D 4.
E4. FAMBREAHET A4, B4, C4, AEEENER
(P<0.05).

(6) KRMARALZH AT 5 Bax. Bax/bel-2 A& A LA
K HIF-1a 5§ Bax FIAMHXMERKRBBASA AT NS
Bax. Bax/Bcl-2 HAHZ FAIFFEEIEARR (p<0.05); MIARAZ40 M HIF-la
(1AK% 5 Bax ZIAFEEAEX(P<0.05).

(7) RT-PCR #2#ll mRNA )R : Bcl-2. bax mRNA ik A 41,
B4, CH=HZ A, AEEENER(p<0.05), HHLLEKAA
mRNA XZEBETFBAMC A, CART B 4, AEEZEHER

(p<0.05); D#. E#l. F4 mRNA Rz AU EF A4, B4, C
A, REEEMZR(P<0.05); HIF-lamRNAKXA4, B4, C4A.
ZHZ MR, BEBERER(p<0.05), FFLLE B A C ARk
HET A A, WAEEEREREP<0.05); DA.EH.F4
mRNA REHHETF A4, B4, CH, BHEZEMHER(P<0.05).
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LRARBERREREFEBTHRASHT, WL REE
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. Zin

JMEERBEESBESMBATEF Bax. bel-2 BARKUL
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4IRERFEFEET HIF-1a WEARIEA S, B mRNA B
BEEARER—H,
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KRS ERATIRE. BEREANRAMEK, RATEF Bax FIREMN
. Sy b

Xigia: RERE: KEE3); WRERET, WRE HCET



ABSTRACT

Objective: By using of different duration of hypoxia training
model, Effect of the different duration exercise under the condition to
hypoxia of rat thymus cells in morphology, the number of apoptotic
cells,  thymus cells hypoxia inducible factor (Hypoxia Induced
Factor-la, HIF-la) changes in apoptosis pathway-related factor bcl-2,
Bax protein and mRNA expression, hypoxia of different duration
exercise on thymocyte apoptosis and its mechanism.

Methods: 60 SD rats were randomly divided into 6 groups of 10
each, namely: control group (A), hypoxia 8h group (B), hypoxic 12h
group (C), regular aerobic exercise group (D ), hypoxia 8h exercise
group (E) and 12h hypoxia exercise group (F). D, E, F group every day
in the animal gradient of 0 to 25m/min speed treadmill exercise 1h. After
exercise; the B, E group and C, F group in turn into the oxygen
concentration of 12.5% (equivalent to an altitude 4000 m) in the hypoxic
chamber 8h and 12h. Lasted 4 weeks, 5 days a week. The last 24 hours
after the end of the experiment, rats were anesthetized intraperitoneally
implementation, the ideal of whole blood taken after the eyeball were
executed, and thymus tissue preparation of paraffin sections of thymus
tissue, HE staining of thymus cell morphological changes; TUNEL
labeling of thymus tissue were observed in the light of apoptosis index;
immune staining of rat thymus cells HIF-la, B-cell lymphoma /
leukemia oncogene -2 (B cell lymphoma / leukemia 2, Bcl-2), Bax
(Bel-2 associated x, Bax) factors of the protein; RT-PCR detection of rat
thymus cells in HIF-la, Bcl-2, Bax in the mRNA level.

Results: (1) Tissue thymosin, CD30 content: thymosin, CD30



content of A, B group, C group were compared among the three groups
showed significant differences (p <0.05), group A pairwise comparison
of thymus . |

(2) Thymus tissue in the HE staining: A group of thymus tissue
structural integrity, membrane integrity, the nucleus is relatively large.
Medulla and the cortex and there were no specific changes; B group than
the A group of thymus cells in the thymus cells had nb significant
changes in the cortex when a small number of exfoliated cells; C grouja
thymic corpuscles swelling, some edge off, shedding more visible in
the cortex cells; D group significantly expanded thymic corpuscles, flat
cells, cell gap increases; E group than the D group of thymic corpuscles
scope and extent of degeneration were significantly smaller than and light
in the D group, thymic corpuscles mild swelling; F Thymus edema and
degeneration of cells to the cortex serious, can be seen in the cortex of
the small number of exfoliated cells.

(3) TUNEL staining: positive granules in apoptosis of thymocytes in
medulla more, few parts of the cortex. Image analysis showed that the E
group, F group, D group compared among the three groups, showing
significant difference (p<0.05), the expression of any two F groups were
higher than D group and E group, E group was higher than D group,
with significant difference (p<0.05); D group, E group, F group were
higher than the positive group A, B group, C group, with significant
difference (P <0.05).

(4)Immunohistochemical staining of rat thymus tissue HIF-la protein
expression displayed: HIF-la immunohistochemical positive signal in the
cytoplasm, which showed diffuse or granular distribution in the cortical

part of the nucleus occasionally. Statistical analysis showed that: A
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group, B group, C group compared among the three groups, with
significant difference (p<0.05), 22 compared the expression of B group
and C group were higher than A group were significant difference
(p<0.05); E group, F group, D group compared three groups with
significant difference (p<0.05); 22 more F group was higher than D group
and E group, E group than in D group, were significant differences
(p<0.05); D group, E group, F group were higher than the positive
group A, Bgroup, Cgroup, with significant difference (P<0.05).

(5)Immunohistochemical staining of rat thymus tissue Bcl-2, Bax
expression sﬁowed positive, bel-2, Bax immunohistochemistry positive
signal in the cytoplasm, occasionally in the nucleus. Statistical analysis:
Bcl-2,  bax expression showed positive group A, B group, C group
compared among the three groups, with significant difference (p<0.05),
Comparison of expression were lower than the B group group and C
group, C group was higher than B group, with significant difference
(p<0.05); D group, E group, - F group were higher than the positive
group A, Bgroup, Cgroups with significant difference (P<0.05).

(6)Thymus tissue apoptosis of rat and Bax, Bax/bcl-2 the
cérrelation ratio and the HIF-1a and Bax expression show: rat thymus
tissue cell apoptosis and Bax, Bax/Bcl-2 There was a positive
correlation between the ratio (p<0.05); thymus cells HIF-la protein
expression and positive correlation between Bax (P<0.05).

(7) RT-PCR detection of mRNA expression: Bcl-2, bax mRNA
expression of A group, B group, C group compared among the three
groups, with significant difference (p<0.05), A group of mRNA
expression compared lower than the B group and C group, C group was

higher than B group,  with significant difference (p<0.05); D group, E
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group, F group mRNA expression were higher than A, B group, C
group, significant differences (P<0.05); HIF-la mRNA expression of A
group, B group, C group compared among the three groups, with
significant difference (p<0.05), compared the expression of B group and
C group were higher than groub A comparison, there were significant
differences (p<0.05); D group, 'E group, F group were higher than the
mRNA expression of A group, B group, C group, with significant
difference (P<0.05). |

Conclusion: |

1. Hypoxic exposure on exercise for thymosin thymus size and
CD30 levels increased, but when the duration of hypoxia, the content
does not rise instead of decrease.

2. Hypoxic and / or exercise induced thymus apoptosis, more than
in medulla, cortex rare, and the original role of hypoxia as a stress
intensity 8h modest.

3. Hypoxic and / or exercise induced thymic apoptosis factor Bax,
bcl-2 protein expression, and mRNA and protein expression of the same.

4, Hypoxic and / or exercise induced HIF-1a protein expression
increased, but mRNA and protein expression of inconsistency. |

5. Bax and bcl-2 apoptosis of thymus cells, and HIF-1a may be
synergistic bcl-2 family involved in apoptosis regulation. As the hypoxia
time, the expression of pro-apoptotic factor Bax to accelerate,

accelerate thymocyte apoptosis.

Key Words: hypoxia; hypoxic exercise; thymocyte apoptosis; Fluid
thymosin; Apoptotic factors
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B B R TG ATF R s 5 30, S\ R R (PR S R A
NESKHE, BUREE b R KR TIRE “REE S 5
B EIGIOF R, A MG IR 2 5 2 DLV 3
YRR 2 RGO b A MR ER R, P B & SH ERA
i Chigh altitude pulmonary edema, HAPE) F/80& EM/KM (high
altitude cerebral edema, HACE) "2, {KE N, A3 1E—EF|
B AL iR, T AR R S RM AT, B, SR
% R R R A N BER . H AT A0 B A B B
AR E BT ER, OIE. PIRWS. EHEEL, T
IEERIGEUEHATS R M e — Bk S R R I E M. R R
IEUINVREE S LRSLT 1), BB 1 L Xt 4 R AR
SRR MBS S BB L R B A RA ST RS R .

i AT B AR B SR, AN e Jes PR L (BB
BRI, BEHWERN: — A EEELA N4 RGN R 15,
Sy — T & S TR RS R, R 8 IR LR A B I
SUERRE, FATRERR T, R R RIS A e,
R+ BRI £ R BB, BRLEEREUM AR
FEAFET A KR, 5 B S A I B 53 R b TR e
SRR B AL BT AR AL B R S R, AL
BRI 5 B, (R ERNR R R, BB w5 %
E ISR, WRERIANNE.
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RS BT AL AT 7418 3T

SNEHBR AT S, S A S A B TR R
TR O, TR (hymus) JERMBREERDEY, 54K
TRLETE, SUBENRE, THOERENTAREERT
M, ETAMEAR SRR, TICD30M HTNF-0K %, %
T. BN, MBI, KARAMIRER L& MM EA R CD30
AR, Eih, SRR R RIEEENAR. W
B T2 4 0 PR 580 53 oo R T b U4 76 DA T
o HO T RO 9 2 T o ZEHE B 45 R 2T O K BB
555 R RS AR AR SRS, KBREE T3
BaxBEKERIE, B 2REKISEMD, BaxHBcl-200H %11,
FIRT A R B, AT, TR EIIA, AR
WS AREHE, SEEEN TR, R R EEZN
WAL 5 S B AR T2 R, MR T 5 AR
SRE BB AR R, St TR,

FERELR AL AR EEEH KRz
R, YR A RO T E AL, R B IR ST s
# K CD30K 24k WT-MX(ES 2 Fbel-2. BaxFHIF-1af) & A K&
| RNAMERIEKTE, FiRRARER R A R B RN KRR AR
AT SEB W RS T SRS, A2 e S AR
BB RGE KE.



ARSI FHEEUG S A RRRA R R W

2 MBI 5H%
2.1 L zhYY)

8 JE] i {# B SD( (Sprague dawley) KK, 60 R, A& 180-220g,
HB R R R ZER YT ORE, WEERLRY. 2ERR,
AR R, ERFERSERSYRRASR (R KFELREY P
DR, Fi 2523°C, IR 45%~55%, -

2.2 TERFSIUE
2.2.1 EEi1H

(1) ELISA A &: FifR#. CD30 Wit F%E R&D AFH L
i TAY AR 4.

(2) TUNEL #ric AT A& M DAB &7 JLxfEE
YITEARAR;

(3) Bax —#i Santa Cruz &4, JbHHEMEHS st-7480 it
5 F0509; bel-2 —$i Santa Cruz 34, ERBEDE, K5 st-7382
#t5: F1605; HIF-la —#i Santa Cruz $#£4t, JtHREL %S
HIF-1a(B-9): st-5620 #t5: F0608;

(4) AR ZHieRALENE (RIRE BWTtRaEE
YIARBRAH, #5: K3001204;

(5) RBALME. ZREER. PBS ZriBlTHREMESRE
Y TEAERAF;

(6) HAK. UGG, EDTA. TBS #. ﬁ%@ﬁﬁmﬁ
BER. 0.9%TUPESK. FBE, TKZE. KR, ERTE,
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(7) 10%KEHE: HPEREHEREZRRM, RiLluk:
B MP Biomedical LLC; 3%} : B ShangHai YiTo Bio-instrument
Company $#2#t;

(8) RNAiso Reagent, DEPC £b##/K. RNAPCR kit (AMV) 33
% B TaKaRa Biotechnology (Da Lian) CO.Ltd;

(9) Taq B4 . ANTP. DNA Ladder. Mark & Ladder /K33t
Fermentas 2 7] $&44t;

(10) #R4E Gene Bank ZMEHEFT KR & EF cDNA 731,
FAAE YT PrimerS.0 AT PCR 3145 AT 514 bilgE T4
Y TEBARSERAAERAE 2—1).

% 2-1 Bax. Bcl-2 fil HIF-1a PCR 3| i+t

Annealing Product Size

Gene temperature('C) (base pairs) Sequence(3” to 3)
- oo
F CCCTGGC
Bel2 59 46bp R(c::ATCCCAgzgSGC:rE?:
bacin 604 89 roreATTTICIOGTGOTTC
#: B-actin HAS
2.2.2 TEMNHE
(1) OLYMPUS Y2 Bi48 HA Jaran A7)
(2) HM3401 BUBEE ) Rl & MICROM 2 &

(3) YBL—IIER AW A R A AN WA Z R E HF R BT
(4) HI1220 B4 HHL " EiE Leica BM AR AR



AL FRE RS 30 A BRI R A =6

(5) Eppendorf #7% & 3\ 5% 5041 EE

(6) & HMIEHE TR EEETER

(7) BB PCR X eppendorf 7 [H
(8) f%[E EFORD {iif &% 2008l 1% & Hettich /A 7
(9) Simple PCI £ B 47 &% %£H
(10) PT BB & WAL BB R R A
(11) WFJ722 B8] W43 F6 % vt LB HRAH
(12) SH-W1600 % = Fi B #fE iR KB 6 REFRHHE A A
(13) 199C K54 BHZ 5 5H1 % & EQUL-GLASCOL A ]
(14) BBIEEHRIL EHETFERAH
(15) fR&X % & HyPoxico 2 7
(16) TOXIBLAEPGM-36%VE S I - % EHyPoxico’A ]
(17) REEBBRHBE RS (Tan3500) LERAER DA A

2.3XWH*
2.3.1 W44

560 RARBENL A 6 4, B4 10 R: A E¥EXBA. BAEA
#% 8h4l. CAREEE 12h 4. D.EFIEZA. EMRERE 8hf5iE
BN FARERE 120 5EHA. ALRFAH 0 WESY PTHEH
N AKX, % D, E R F ZHLL 25m/min B EHPEREGSRINLG
lh. W45E/E, ¥ B. C. EMFARKEMARE, EREN 12.5%

(T 4000m R = %), i 8h A 120 )5, 231% B. E 4 C.
F ARHBAEHEIRERE, SERE4 A, SRS K. LR
ABHRNE 22




FE BT 74T IR

#* 22 ERFYHA
Tab.2.2 Groups of rats in the experiment

15 M ERIERE REGIE3)
IEHwHRA A HEIRLE L

RERZEsh A B 12.5% %R T 7 3% 8h L

RER%E 1204 () 12.5% SR £ 5% 12h g0

HREHA D HEIRE : 25m/min B £ iE3) 1h
KEREShizzshd E 12.5% %KL % 3% 8h 25m/min I & i£3) 1h
RERE 2h Sz F 12.5% R 5% 12h 25m/min ¥ 51£3) 1h

2.3. 2 YIRS &

60 RELKKE, A 10%HKE BB (0.3m1/100g &) K
Feikst, WiskibE, BT B ERAE, RSFHE Y BIRAL.
FifRAS R A B K. £, B 2mmx2mmx4mm KFRHERHE, & T
AT 4% 5 5 PR (0.0IM, PH=7.4)4[E ¢ 24h /&
G H 0.1mol/L FIBEBRE MK (PBS) ML, B 10% EDTA it
10 R: EREEHERK, Y, AEEE: REDAIELY
K (Gpm), BE: 3um , 60°CHE 2-3h JEET 4CIKFHRERH.

2.3.3 HALW R ELISAME

WEMBRAR 1g, F/DRFIBIIBRE, BT 2ml MAEHESKP,
FISIR NS5 . S%B-AW 1000 #/min B0 15min, B LB
BEARACR . S B m% REA & U B AT

(1) BErRprH e S asEFRERRLEE, %1 6
okl L AR

(2) F2sl 500pg/ml—~15.6pg/ml B FEFFHER: BCE 6 R 1.5ml &
OE, KEAREPHRE. CD0 RS ARSHBERE, 2508
500pg/ml, 250pg/ml, 125pg/ml, 62.5pg/ml, 31.3pg/ml, 15.6pg/ml
HIFR
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(3) ¥ 500pg/ml, 250pg/ml, 125pg/ml, 62.5pg/ml, 31.3pg/ml,
15.6pg/ml BIFRHESE & 0.1ml KA —HE 6 FLrf, 1 FLA MR ARRR
WEEAFIL, SRS HRBELMA 0.1ml;

(4) Kkt L%, B TEEABE, 37CRN 60min;

(5) BHEREF K ABC THEBKEEIL 0.1ml KIKIMA (ZFHEA
fLERS), B TERKBM 37°C KA 30min, 0.01M PBS ¥tk 3 X,
R 1-2min £, REBAE LRI

(6) HBALKKMA 0.1ml TMB B3, 37°C#N KB 20min;

(7) #RFMKKMA 0.1ml TMB £ (13 ;

(8) FABEHFXTE 450nm W5E OD {H.

2.3.4 HE 2

RSV T = ARG P 4 BE B RS — IR, 8K 10min;
1002 BEARMB P RAEBEIR, BIK 2min; BEE 95%. 90%. 80%. 70%Z
FEA R KA, & Imin, MK 2ming BV BFHARETR
ff, 10min, ZETRAKMYL bsec; 1%RMZEEME 15sec, Kk
15min; HYVHETF 0. 5HEHLH 2min; BEEE 70%. 80%. 90%. 95%Z
R BK, & Imin; 99%Z BV BKBEIK, K Smin; —H
FFEHPIIR, BEIK 2ming KMV Smin, FHERCE 5 62 B4 (x200)
TR BEHLILE 6 MLET M.

2.3.5 TUNEL &8

MR, etk DNA XK Bk ST R = K R IAS
t 3-OH K, WERABEEERAREBMTIDIERT, ¥
AR E RANIOCR. SRDE. WU HRERAEN RN



S BT T+ 747 18 3T

ATAEYIFR 2 2] DNA ) 3°- K8, MTTRI#AT R TR AR, X3R5
VETR A i SE B TR K S 6 1 B A 2 RV R 1 K B 4790 ¥4 (terminal

deoxynueleotidyl transferase mediate dniek end labeling, TUNEL)!'4,

U PR a3%WEK#I B N IR PE SRR AR 30 7

4 5.0.15mol/L ) PBS+TW YLK, Smin/iK; c. K] iRIEFE 2xSSC
80°C20min; d.0.15mol/L f PBS+TW ¥EMiK, Smin/ik; e EAEE K
46 0~20min; £0.15mol/L ) PBS+TW MK, Smin/ik; g.TdT £
MW E 10min; i.TdT RN 37CHEHE Lh; j KR 2xSSC10
4% k0.15mol/L f) PBS $EBH K, Smin/ik; m. 8GN 5 EFRiC MHUR
SN YEEEE 30min; n.0.15mol/L ) PBS+TW YEHIX, Smin/IK;
1.0.01%r DAB & & 5~10min; k. 7 A % & 4 3-5min, 1% HCL 4 1min,
WK 2-3min, ZEMABKEMEHRIE, AMYE Smin, KF, dHRE
HHA,

P B T, AT R A A
BB EEY, WM BT F % DNA B H i 2 P& g
IE % A MR B XS PR A0 A A AR R e il 8 (PR TR A
AR IR W DAB B& 2IRAGEEARN), BHENRK,
ARAN—B. AIRE T IR E E B 0 0 8 T ) 4
BIEEA T QRABATHEES, MENZSES: QRBEXRIER
N X FHRZETHEHANAESER, RELERESY REHHT
t, BREAE, BURAARATAER. %5 ME(x200) FE
K FBEHLNER 6 MLE, BMMEFE/D 500 MEMKF. BL Simple
PCI B RB AW A-ARAE 100 /M40 K0T PR A T A,
HEEHET AR, BIVETHRE (Apoptosis Index, Al), SLAMEH



AR ERE G0 A RANRA SR R i

RAET BilRMRE TR B G H A S R E S R R AR (%)

3%7—,[—_\.0
z&e%ﬁﬁﬁﬂ#%ﬁ

TS Rt — R hiih 5 MR 4148 Bel-2, Bax. HIF-la. HE4
& —HESEVNERCHE_RRBLE S, EDEFCHR, B
BEEMERSHEREARFNAEED RN E Sk SR
TEREO-EVE-LSEUDE EALE, DAB HERKNTUEREE S
PIRBIF ARG, BABTRTREFRE 2 Kk, 88X
10min, BEEZK: BTF 95%. 80%. 70%ZBHHE+F & Smin FK;
3% H,0, ZIREH 10min DUKIENEHEES, ZEKE3 K BIH
B 0.0IM FIFr RIS (PH6.0) T iniabig 2 4 (Sekshr
BRAW), ZRAHEEBKME, BHJE 0.1 MPBS+TW ¥ 2 k;

. WM 5%BSA HAW, Filf 20 24, BEZRWEE, A Hin—

P CR—PUEREIZ 1: 100 B8, Zi 60min, 0.1M PBS+TW ¥
2minx3 IK; MNP (RAEIF) —i&, Eif§ 20min, 0.1 M PBS+TW
¥t 2minx3 %: AT SABC, 248 20min, 0.1 M PBS+TW Pt Sminx4
X; DAB Bfi, ZEBE 10min, HEAMNE; HAEZES L,
Kb, R#E, KF. #Hh.

Fil SimplePCI PG Z4T RIEXT G 446 R P40 2R B AT A
AT, BRGSRA: BRI X200 FE TERRAHESNK 3
MRAENLET, U2 B =400 TR AR K B 1 DA R BT e K A P39 R
BHEH. BN RZARSEERLRR, 2 2AR




R BRI - 7247 1R 3T

k- pRE
_ ,meﬁ,-_.,-xzsax
B 4 i AR 4 PR 4t T AR

{13]

2.3.7 BARLALE S RNA 12 EY

B BiiRAL, FFE 100mg/ R MARENE, HEEHBEE
BTN EP SN, M ImlTrizol, #H%EA: 4°C 12000rmp
BY.0r 15min, FYUIE: 0200w 1 R4, GRS 165, ZEFHE Smin;
4°C 12000rpm B§.L» 10min, /NOIREX EEWT5H— EP &, J5m
500u 1 FFEE, EENRA, A 4°C 12000rpn B 15min, £
W, FRNAWH THZEVCH, BE A 4T 12000rpm B Suin,
% b, EPEOH TR (4 15min) UUFZEE#R, B DEPC K
100 1 ¥#%, TGRS . AN EEVEN & RIS RNA BB OG A
(A) B, 1. 8<Am/Aue2. 0; BRAGHERRAL B VK BIR 288, 188, 58 =4
k&, RFTRIUKE RNA TFRME, BI1E AR RN IR o

2.3.8 RT-PCR R i

(1) ¥ RIBBBNE LGN E R mRNA K&, A DEPC &
HKET RNAWREZ lpgple REFKERMERN 20ul. B 3pl K
& 1pg/ul ] RNA F#EE PCR B+, fn 1l Oligo primer F7E% A I
A 8ul DEPC 4% /K. 1pul 10xBuffer. 1pl dNTP. 4pl RNase inhibitor.
2 AMV REFZE, WRAESTEKA LT . BRET ERR AT
EP EHNEEBKBFA 42°C 60min, 72°C 5min, R/5-80CIHETE, K
/% cDNA 58—, |

(2) REmRN: BRNAERHA 25ul. B 1ul cDNA K,
B\ 10xTaq Buffer 8.5ul, 2mM dNTP 2.5u1, 1.5 mM  Mgcl, 1.5pl, 1ul

10



AP R EUR 2 3% X BURIRA S R T i

LiETIPIR 1pl FHES|4, Taq B8 1ul, DEPC K 9.5ul. MHR{EHTE
K& L3417 PCR RRLFEFFA: 94°C 5 208h, 94°C 30 #, 1B KEEF 30
#, 72°C 30 508k, —M 33 AMER, T2°CIEM 5 44,

(3) BRAERERUREIK: HXSul PCRA=M22 % TR IRpk e ik,
30minf, HOVBBREBRL, AT FIEEHR, RN ®
RGN Ik F W 5 FEARICEHAT T, BRCERKES
B F TANON AR /i B 15 43 7 R 453847, 45 R H B 19 % B 71 B-actin
mRNA KRB AR

2.4 REZH

J5 7 440 LR TS A P i AR . QR N T AT R R B
2, WBHR, —HFHBErRRRESTRARESR, Bi—H
MHEEE K B8, RRNBHrRRREERIRREET: ON
PRI S0 0 1 BEL O P TS 6 1) (BRI R B S A B A I B
K 471 %:10min, 20min, 30min, $%H £ LEBHETH A] 20min. @DAB
RENFE B TRERARER, BHIRENR(S-10min), F0EwWH
YR, |

G AP AN E HIF-I. Bel-2. Bax B H:Q—HikE: [
—HBIRARY /4RI L—3T PBS Hooh 1:100, 1:200, 1:400, RFE
WENTREE, IRLEEREIREBERE 1:200; @=1#
§ B IR TR — 4 B AR LR ) R 7R N B B 9 A 1A 4 B LA
20min. 30min., 40min 4Bt ~HUMEE ) 20min: @R
R EGUREE N : FA—4MRASYHBE T RiBRES S
S Imin, 2min, 3min, HBERGURER R 2min; @DAB
RONEDHETRELEER, B YA E(S-10min). B5ME

11



70 B BUT AL A =477 383

h—E BB TR TR, B IV . OB TR A %,
P AMEERR T R4 T80 B B R IFF AL 400 T B R 3 LGRS
T T IR B

RT-PCR il HIF-I. Bol-2. BaxmRNA S2#: ORNA £
i, EMARKERGEEESZEZ 10-30min, 5-20C2h, 5-20C
AR, RHBENR-20CHER. QERERH, MANEHE
0.1-51 1 1 RNA FRBRIE: 45 B AEAR 31 1. @B KA 531K
U POR MR, BAEERIWEKE, $RRENER
1 PCR EEFRMIAE. @BUESEREKT, RERETAN, R
BRETE, BHEBREY M. ORKFRR, SHNEEELS
RNA IS RIE, ALRFEARE RVA BAE Auw/Aw (i
1.8+0. 2,

2.5 FitENH

FIESIELI SPSS16.0 Kt FHK A4, FHX +S RR&HE
HEHEMEEE. A. B. CZ4A5D. E. FEARKERE )
E50¥%, A5D. BEE, CE5FALBRANM t %, BEHK
SPEY a=0.05. FfR40BRA %5 HIF-1a. Bel-2 MUK Bax 2[R 17
XA R o

12



AR R E 33 A BB S0 A =i S i

3 &R

3.1 KRMIBRERERSEMTL
3.1. 1HE %8

HE REER, HFEEME (x200) WL, ShEK AL ME
I 6 MLEF, A AMIRASAMEHTE, BEEK, BEEE. &
JR5 B SRR R AT IR AR s B 4 AR A0 fade A 40 i B 40 LT A 8 10 22
b, TERTAER LD BMEEA: C 4R/ MESR 24 B ik,
BRI G, TER AR R WREM: D AR /MAS 2
TR, BRERT, AKFRYK; EABRRMI K, BiRMEA
MM, DEBEIRERERERLME;: FARBREMAKR, L
B SRR R B, 72K TR WA AR B R . Bk L I
3-1,

#;# W Y i "K &

SR}

Bl 3-1 KRUBARA LI HE $e68 (X200), FEHIH
E: ALLEXRA BAKE Sh 4 CIRE 120 A
D.FEiEzh4 EARE 8h BEHA FAEE 12h B34



0 e ST A2 18

&2mﬁﬂ¥m%§\®m€§

W 3-1 HETLAEH: MR, CD0 AR A4, B4, CA=
B2 B B, B BB R (p<0.05), FIRiHLE: A 4RI,
CD30 A REMIET BARCH, CABTBA, AHREMER

(p<0.05); E4, F4A. D A=A, MIRRS CD30 WELEN
ER7 (p>0.05), BEAMF AR DAF LAK#EH; DA, EA. F
HMIRE. CDI0 AEAUET A%, B4, CH, AHEEHER
(P<0.05). BARRE 3-1. '

& 3-1 AL R BMBE . CD30 M7

el BME (ug) -~ CD30 (pg/ml)
A 3.60+0.08 , 23.80+3.03

B 455+021* 26.18+2.74*

C 5.89+0.89* . 33.90+2.56*

D 6.14:0.87# ' 35.63+3.71#

E 6.42£1.02# 36.33+3.78#

F 6.02+1.04# 36.28+4.26#

#: *: p<0.05 A, B, C ZHLZ (@B +: p<0.05D, E. F ZH.Z[A4HEL; #: p<0.05D
ML A AR, EAEBAME, FALCAHML, EALBAME.

3.3 KRR TUNEL 3£ B TR
3.3.1 BERERER

EHEENRERDE 3-2: BRALZHET-%MZEL TUNEL %
WiRER, BISRETHHIMRERELT, CENSK, B
M RENIEE (2 WA 3-2): G AMMESTR A E LSRR HEAR):

AW, PRRALRR . AR A L PE SR

B4, MMRALRIR. FfRHE A8 I RH kL.

CH4, MfRAARRA. MfRel R rT ARG, MR Mk

b A% JL BH SRR o

14




AR AR S a3 A BBBRA SRR T

D4, MBRASER. Rl R 5 IF 2% 5 B A
SR B FHN.

B4, MURASUE R, BT 0B Sk

FAL, MIRASUS R, MR TR T 5 2 1 B O v
B BRMESREL.

’Ai/ . "‘ v % : /
! # ’/: e oy {* % ’i i
; « 5 o g Lt e / @‘zm}?
TP B¢ RV VR L SRR “
PRI | A\ Odr] T\

’ For o ARNG Tl

| % }w ) Q"w: g’ TR 5 Z @» A Wt
By . oblfE, o kF

| ’ o wfﬁﬁ :

L 2
L |
-
Ay
e

X
~

Kl 3-2 KB TUNEL 6 (x200), 7141}, DAB B
H: AR TS BARE 8h 4 C K4 12h 41 D.EEEHA
E.fE4% 8h @4 FARE 12h is5h4 GIAMEXT IR A

332 AT RER

A. B, C. D, E. FAXRMBRALZMREFE T RERKIKN:
60%- 60%+ 70%- 70%. 70% 70%; SHZ[ELBRHTLEEHER
(P>0.05),

3.3. 3 ATEH

FT-HEE(ADA 41 4.88+1.12% B 4 4.98+1.98%. C 4 7.38+
1.69%=HZ F#HTHE, TEEHER(P>0.05), EB. CAKAHA
YA AR E 4 5.051.47%.F £ 9.05+1.04%5 D 4 15.41+4.78%



R BRI - 747 R 3

=HZ AR, EEEHEREP<0.05), WHLE FARTHEEYE
TDAME4Y, EARTDA, RAEREHEX (p<0.05); D4,
E4. FARUAT2MET A+4. B4, C4, REEEHER
(P<0.05). (ZN.E 3-3),

%

ATTEE (%)

o
T

o

K 33 KRR HEH
H: ALFHEA BACE 8h 4 C K4S 120 A D.FHidzh4
E.{K% 8h is3h4 FARE 12h E3hA
*: p<0.05 D#. EA. FHAZHLIMBET
#p<0.05D AL AMA. EALBHA. FAL CHARWMALIMEBITH

3.4 BCiESBRAXEFERRE
3.4.1 RIGHLEBNAE

Bcl-2. Bax. HIF-lo Rik NGB ANEIRL BRI T: G HBH
stRA. BERE 34, B35 E3-6,

A, FRRAAR K s AR BCL -2, Bax. HIF-lo %/ BH
YR, REBRF.

B4, MifR4MRK MK ROV SBE MR, Bel-2. Bax 2%
HEBHRM, HIF-lo ERBEGRED.
. CHl, MRARFRMEADESERSEYR, DEEREZ, &

16



Tﬂﬁ@sﬂ]‘fﬂ’”ﬁ&%{fzuﬂﬁ}\ B R 2340 BT T

EEMM. Bel-2, Bax 2RHAKRES, HIF-lo ERECEEED,

D 41, MR MEBR R TEm, DEENRE, HEEBY. Bol-2.
Bax 2R AFEED, HIF-lo EFHOEEEPRE.

E4, MfRApmr e e TE, DEERZ, RRERTE.
BHA# 7 Bel-2. Bax 253, HIF-la 2i5# 7,

FA4, MRAREEDRATEM, LFHK LPEERK, &
ISP, Bel-2. Bax 2RMHRFEE. KEBFHY HIF-10 F& RN
YILLT MU N, SRR

}

; bR
I Nt%’f‘””’
|

&m@@w@iwww s

® 3-5 & AR bax Stk (X100), 4481k, DAB Bfs

17



Bl 3-6 FAAR HIF-1a HssAkits (x100), 418414, DAB B4

F: B34, 3-5. 3-6 AL TR BARERE 8h A1 CIRERE 120 41
D.HEEZA EMLE R85 8h 34 FARERE 120 3940 GIAMEX M A
WOE. BPRE AR AMIEE X 100 REFHLEE, SRHERIAH X200 5.

3.4.2 Bcl-2. bax . HIF-1a ERQMMRIE

MEHBBR 4R E7R: Bel-2. bax HIFH %L LA & Bax/ Bel-2
8 A 4.B 4.C A=A Z MBI ER, BF BENER(p<0.05),
AL A AFBERANRTFBAMCYH, CARTB4, AFE
%ﬁ%ﬁt(p«).%); E41.F4.D A=4HE, T B EHE F(p>0.05),
{BE4MF AR DAH LAMES: DA, EH. FARMRES I
BT A4, B4, C4, REEEMHEFRP<0.05). RELEK3-2, H
3-7, B 3-8,

HIF-la KIFAHRZER: A4, BH. CA=ZHZ ALK, BF
BEMHZER(p<0.05), FIFLLE B 4AMCARRIET A 4ILE, 1
BEHBEREREP<0.05); E4. FA. DA=HAE, BHEEHE
7 (p<0.05); MHLRFANRTDAMESA, EAKTD4A, ¥
BEHBENZER (p<0.05); D 4. E 4. F AFNRELIET A




AN R e T (LU 8 3l K B SR A0 R = B

#. BH. CH, BHEEMERP<0.05). A% 3-2, & 39,
% 32 %4 AB, Bel-2. bax. HIF-la iRl 1 %54

a4 Bel-2 It &i& Bax flIth & ik HIF-la B th&ik
A 3.60+1.08 3.80+1.03 7.83+2.28

B 6.55£0.21* 8.182.74* 14.743.68*

C 7.89+0.89* 13.90£2.56* 19.35+3.72*

D 8.14+2.87# 14.63+3.71+# 23.6+3.19+#

E 8.42+3.2# 16.33£3.78+# 19.333.78+#

F 10.02+4.4# 19.28+4.26+# 25.6+4.98+#

{E: %: p<0.05 A, B, CZHZIAAHEL: +: p<0.05D, E. F =42 [A4fLL; #: p<0.05 D4
Lj AL, ELBAAEEL, F AL CHMIE, E4LB AL,

A4.B4A. C4. D4, EAMF AKRMIRHL Bax/bcl-2
HILLEK IR A 1.05£0.39, 1.24£0.73, 1.76£0.37. 1.8+0.52. 1.93+0.88.
1.92+0.73. A4 .BA .C A=A MK, HAHE BE M E R (0<0.05);
D 4. E 4. F ASHZIE, BEEEHER (p>005) 8D
A EA FALERETALABA.CAH, BE BEHZER(P<0.05).

16

Bel-2 (FH% (D)
s 8 =

O NN - O
¥ L) €

Wl 3-7 FAUAR Bel-2 MIRIMERIA
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R BT AL 27418 3

Bax € BRIEM{Y )

K1 3-8 FANM bax HIRIHRIA

+#

HIF-1a (PHEEAR)
s & 8

Wl 39 B4 AR HIF-la Bt &4
##: *: p<0.05A. B, C “#.Z[@#HLL, +:p<0.05D. E. F =M. [A#LL; #: p<0.05D
M AMMEK, EAL BAML, FALCHAME, EHLB4Mt.

3.5 B ESEBIELET mRNA Ri%

f bk 4 AR RT-PCR R NREBSFIHE 2K LU (E 45 3R B 7R : Bel-2,
bax mRNA Fik Pl K Bax/Bel-2 tW{H A 4. B4, CA=HZ ALH
¥ER, BEREEER(<0.05), BHLE A 4 mRNA RIEBET
BHAMCH, CHART BHYA, RARENER (p<0.05); E4. F
H, DH=HLE, TEEHER (p>0.05), BEAMFAKDA

20



i
I

A7) I TR LA A 30 N B B4 440 o T S e

HEAKES: DA, E4. F4 mRNA XX HHET A 4. B4,
CH, AfAEERERP<0.05). EANK3-3, E3-7, E3-8.
HIF-lamRNA RiEB/R: A4, BA. CA=4Hz AR, AH
BEWER(p<0.05), WAHLLE BAMCHARENET A HULE, B
HAEBERER(P<0.05); E4. FA. DA=4AL%K, LEEHZR
(p>0.05), HFAX DAL E4, E4A%K D AHFEARTHHS, D
HA.E4. FAmRNARZHHET AL, B4, C4, AEEEN]
Z5#(P<0.05). AikN% 3-3, B 3-10, B 3-11.

% 3-3 K4 AB Bcl-2. bax. HIF-lamRNA ffi&ix

. Bel-2 /p- Bax /p- HIF-la /p-

actin 4 18 actin A4 actin 4 18
A 0.1491+0.0223 0.2771+0.0450 0.2691+0.0223
B 0.2501+0.0315* 0.453+0.03800* 0.6133+0.0108*
C 0.3961+0.0243* 0.6433+0,0118* 0.7433+0.0118*
D 0.6601+0.0420# 0.713+0.0810+# 0.8601+0.0712#
E 0.67120+0.0242# 0.8241+0.0112+# 0.8741£0.0212#
F 0.8241+0.0112# 0.987+0.0730+# 0.8941+0.0612#

HE: *: p<0.05A. B, C ZHlZ [A#HtL, +:p<0.05D. E. F ZHZ[AHLL; #: p<0.05D
Ml AHiAELL, EAL B4R, FALCHAME, E4ALBAMHE.

3.6 ALEHSACESHXEFRIAMEXER

KBBR8 S Bax BEREHXEH =062, 5
Bax/Bcl-2 LLE IIAHX A 3 =0.829; HIF-la 5 Bax BARBHXRY
r=0.752, KRBIRALZARH TS Bax. Bax/Bel-2 HEZAF
TEIEMR (p<0.05); MifRALA4M HIF-la BB A KA Bax Z A
1L IEAH 2% (P<0.05). .

21




R BT AL BRI 747 1 3

e =
o - [}
- v

PR mfa T A FuRNA

A B ¢ D E F

B 3-10 B4 K BURARAE B 148 X f mRNA f)KIA
E: % p<0.0SA. B.'C ZHLZIMH, + p<0.05D. E. FZHZ A4
# p<0.05D A5 A 448k, B4 B4, F4L CAML, B4 BAMIL.

Bel-2

HIF-1a b-actin

CERTR: L 2t

2




AN AR TR LT XS B0 X LR A A B T S

4 itig

NI ERRE I R A A ISETS, 4648 BRI BB RN E A
MIEISET, AL R R IR G TR, (BRI MBS
DRI, BRI . FTORHIE R R IR R A YIRS, A
H 5 S5 5L DNA $U00, HIL SRk O, ik s
MU 3050 5 SE T I AR IA B 3h A5 T M R 4 3 Y R B R i AT 46
REIIRERIL B A BN SR 3 MR TR R B 5 %
RALBINT MR L EA, SBHERRNEET, RENTES
B M, RRIBF AR RES SIRE AN ER R AN EERTFIE,
HUAREZEAR R I IR D AR R EFB BN E A, HZHEWA,
BRI RS S e ) o ABRARRRLN ACERES

HATH GBI, BEARE. EHRERAREEEDALTH

IRALN BB REBERYFRZN. ATEH Bel-2, Bax BF
MR E AR mRNA RIEHRMN, BERREEMKEEZ
T UM ARG VA T S B R A BRI 1R P R SL AT R

4. 1 (RSB EN S RAR A 75 45 M B B

MR RHA R EERTE, ERAREFENIRAZRE,
& TARM. K8 BBKSHT. CEI S WMREHE, Wit
W T ARKMERENIRE. EAWARBPEHIETESER
WL LR R T2, RIREE KA LA BB S RE W VB S IR 4

BT, Hoffman-Goetz %508 CSTBL/6 M/ B i) B R 40 B 7 441 DA

HET— RSP EREE N T 8 KA EHE 210mn, §
BB 4 R PR T- 238 . Concondet A1 Frrey 221 Wister 31T 21

23



P BT AL TR 27418 3T

10%, B 20m/min MHBAEHE R, RAERHIONE (H
b 1 AR ERTHEE GHST 1 JOBBRAER—%) 1%,
12305 MBI DNA S50 Bk s — S O 2464, T 24h
FRRAREAT RS, RREHRAEE AR R, B
SEHBELX. Lin BORH Wiser KEMRTHEED,
13.8m/min, 60-90min/d, E4E2 K, BT HMRA A DNA Wi ik
RIS BHA FTENHENF A SHOMIRAM DNA 3. &0
ERAASWIRARAT, TEHAER (ROS) ELHET — 1
Al ALRERRI: BERENREKTHAMNBASHRY, 7
IR ShE X SEAURERIR T BBA. (RERTE sh /S BB
SISAREE RS, WHEAER, MRS MK, TUNEL
e T BB MRS BL; THIREURE 120 5B 304 BB A K
MR, LR AR B8, RIS K, L
B7E4IM, TUNEL S B MrE MR BRI HE 0L, T /M
%, T A ORI SR A P I R, BB R 2 MO

FAHREN N BSGHAER, ARSI, B, ERTRER,

XRARENBUE W E RN R RFE 12h Jaia s A KA R #id
B R K, EMRAS MR ATNASRESELE,
XAB R T K I (A4 22 5% J 12 3 1 o AL A4S 0 o R 5 2 2L 2 1 2
R, BTG, WTUABTF A ANBE R R B R SRR AT A
RS E B . |

4.2 (REEHH MRS BB ERBRELY R

- MBRANBHEENERT, RASUIRNRE, 2R
ERBERYR, HoWnmsiRraR Rk EmEKEEHEX.

24



A TRV e 30 N BB A0 SR o i

M 40 ERTFE, CABRPREHILHERNBERBELDR,
NI R A, MR LRBMIRLAE, UMBEE TP,
UIAER (cAMP) 1A _fF6E, AT AMREE (thymin), 3
P REL K RMIRE (thy-mosin). FillE A4 (White) FIR/R
I (Goldstein) M/ MR IRV RI. 2 F &% 12000 & /R
HIEE R, B RRB MmN T AR EKE, TSR THR
REMB N T ANHLEE, FEAT N B IR R RFF SRR,
BeAh, MR [, RMWNFRRPRIVRIBIK, EH—F
RABMEBEIL, FEHES T ARMHE. LB EEET WK R
B R LA, TR R R

CD30 #+F & TR R SL A 7 TNF Kk, [ REEEA, ik
ERRER ERELTIR, RIEF T, BAKR. BEAKR. PR
MR RREE R bR 4 M b, e B AR U AR TR RIEEE EE S
B/, EURES B ARFERBYY. ZHRPRN, KERES
BIlRE. CD30 MBI, HEKEARRE 12 /M 5KERE 8 it
BAEZN: EEHNET, KRMRE. CD30 MEBWHAR, HH
BEHRAE T AR M W R B E LT, NTRERE 6.
FEARFIER MM BRI T, K BRI A MR S A
HA, ATREMRIE N W ARE ﬁﬁ“é%ﬁéﬁﬁ—ﬁﬂﬂﬁﬁlﬁ, ) NEi
B A EUE N PR B R 2 R A B AL

4.3 EEEHHBEARLET Bax. bol-2 BEF mRNA Bk
B |

T R AR A A A TR T BFITRI,
R R KA R R M (bax, pS3, caspaseRl), Hik

25



R R UAT'S

F I E RS - (dibcl-2), T 40 LB 1 45 SRR L AE R RTE
T, MERTFARZERZERLFAR, tin, WRbc-2RERKER
Foax, BAGMATUFE, RZWET. HEF SWHARE KN,
bel-2. baxFlp53 5250 S MR T X2, FRIEKbax M
KB ELRARER, bel 2K KM T T EHbaxMBak R M S K
%, EEMbaxFIBakER&R ARIER, REATRAARGER
i BeAh, baxik B S5HIAT- & Hbcl-2. Bcl-xl%?nt%, P51 L B Wi bax
FIBakERAAER, (RHAMATRE: HEAEiTbaxFBakf#if%
RSN, BRATES, mEARET.

B i 4ME BB 2 U 0 A XIS B B 40 B A e T BT A
BT —HHRER, AzenaborBEITLREM, HIBEHEHY
AR ¥EEF) 24 WK RARA LR R S B/ T AR,
KM EARE EEE) G RAEEASBAR M, X505 B
BB B BB RATCY, WoodsSHIRER, EEMIMKE
MG RV R AT RIAZEDBHE R TRE, MR Bk
BB SED, BB SRR AR, A R
BRI R G . AP R KERBESICRIBHEH T, &
| AT-ETBax. bol-20EERE, FMBax/ b2 AL KA
#, BREEHAZ LB ERER, WIMEEMREN T HL MW
MR AR, BERESEHNERNRT, MRMARAT 2N
B, B AR P PSR RS B i B0 MR L A
™, Bk, ATRETSIRANE Y SR I TS S R B AE .
Bax. bcl-2BImRNA/KFFIFRAT &, Bax. bel-285 T MfR4l i
FTRRE. BERERENFANEK, Baxbd 2l EF R, B
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(e AT MBax ERNRAMEREREN AN EK TR, R
MET BEAREEEL, EWEEREREENRINMEERERS
EHRBEERE D,

4. 4 (RF|IEFN¥ HIF-1a BEH K mRNA kB9 20

EER, W& E NS RGBS AT LB SHA R B @ R E
MR, HAPEE T S E FHIF-1a(HIF-1a)80A 2 £ 4 06 S 5 5
FEENERK—MRBEY, SE5ETRERNBFL AT TRE
B3 HIF-lafE A —HHZ R T, REANEAS AR E E R,
GNAT I DR E R SRR N S B B P R B TT 44 (HRE)
LRSS B, NTREEREN ZHERNRIE, REBILIE
SREVR A HIL ML AR RE B T O,

BIFURB: HIF-1aH SR WEERIEREHEZA, BT
SR AR RE, (RIS AR 38 1 i IR U BB I P JR) e
BERBEMC. IREAIEE, RERERBOZIRERIE, e
fil RHIF-1aff#03%, 70 EHIF-1amRNAKFERPY, EXFx—Ak
FFHHIHAERE. FHRIERP LG E R E SHIF-1lamRNA
XK RARERMN, ERERER, @ THENEN, NE
B S A T B SR DB MME R R R I
i, ATLLAEETAXET, Wbax%, $BCaspasesRIIMIE, MTT
Al RER i TR S HRTS, BHIF- 1 afs0 20 40 i s s s Ay v
(R B R SUER Y BT HHIF- 18IS T KB AR
W, i 1ibel-2. bax I EEIRIL, KUIHIF-1a% AT fE7EDCI-2. bax[f]
RIEWTPREER, NTATARATCHRERR. ALRERE
B K BB AR 2 2340 PR -9 B S5 bax B 1 A K BA Rbax/ bel-21k
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EE2IEHRX, KA RMESHAMBHALHIF-10EAAERERR, £
40 0 8 7 X Fbax ) B 1 P4 R A& Rebax/bel 200 HUE iR s RN,
RV T- T b B R, 3R 7RHIF-10RIE T Bt Fbcl-2 K BRI T AH LR
BMRE, FEIRE S B MR A P R IER AR TIER AT,
%% & T h 4L HIF- 10/ & B FA M K %R 148 Sbel-208 1= 5§ AmRNA
MR — B, F 0 H LA S BN AR T B R R
fIER . X438 RHIF-1a7] BE7E K R MIR AR - Fbel-2. bax &
HEMRER Y REFEZEER, EAMNGRETEETFREX
BEHN, HPERERESWGEHLNRERZE 20FENA+ES
RiEKFEMRNARIE K FA—E, HrTaeRERIKEZFHIF-1aff)
R REFEREFAKT, EHEDN—MEXRTEF . HIF-105 8R4
RAT AT PEXREE it — PR,
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QRARFURAREEEHETMRALAL, BB REE
KRB, Mg MEL I, BRERE sh fENNEEEHRER
g, |

JREREFENBFMRPTHTF Bax. bel2 BARZUK
~ Bax/bel-2 LL{EI9FAH, H mRNA 5FEAMFRE—H.

4RERFEGENET HIF-1a WEAREAR, 8 mRNA 1R
EEEERES—H.

5.Bax 5 bel-2 25 B AR 40 MR T 3842, B HIF-1a 7T 8813/ bel-2
KIS 5RTRE. EERERENER, fATHETF Bax HRIEMN
DR R A R T
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0 MU AT Re = AE AR, (ERXF N HE RSB ANERE, 55
RA KKz 35 Mz R AL IR E mE D

SR AR REE ST (RSE. R RE 23 & TE R HL
ey B SR RAT IR R L B &M . EUEN KSR KRR
SRR P REPENHUERIRIER B ERBTS, TXHUERE K%
RINBEA R AR S JE B E LR AN SE LN, X
iR e BRI B D o BATTRIEH B o B 40 M e B M B T 4 T
WRE T R R TR B 5 G B MR L i B A B A AR T (R
B3 ABRIEH SRENT RN FERTFE, B3 R BEFEAF KA
S AR R EMEHNE NS, EZAHLHRE, BRREH LA
Wi Re ), XREYIEEEEES. Ft, RIS S MR M
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EEENEX.
1 FREMAE S AT

MR RN R R AR ARNEERT. MRHMESR
XA B, R RREARER, ARFGHKESR. b2
AFFERPMIREADR, FEANDMREAR. NREFEE DD T
Tk DR E AR ERAEE B, TTRE /N
& T HEARD TR, EEENRARETEE. BELH,
FUR PR RIR G, A, WA BRI R ME,
EERMAERE. FIRA MRt ETARE IS K HkETaRE
PRSI IR T, BARARA RRIRENTAR. K
BAS3AMEB: 1) VIR B MATIR M\ 2 52 BT 40 o 5% 1%
(TCR)BEEE 2 {4 (CD4-CDS-TCR-)41 i ; 2) P AW B : MFIATCR
BRI B 40 M B B A SE B TCRABI W FH 4 (CD4+CD8H) 4 fiL; 3) J§
SR BC:  AKURH ¥ 40 A 2] 2 PR % 40 I (CD4+CD8-ZkCD4-CD8+)e

THR7ERBR N R B L2 A TCRER EH 5 RATTH M. FH
Wi FEMAEE=A EEE4, KBRS EENAREBRIE
RS SRIBMAELS, #5hTEFEIET(death by neglect)”. Btk
PR REY R AR TER, At EEEmEE L
WERT R AR X, Smith A 14K I RR R EERIR,
H50%LA IR A MU RIETCR, SREERESR 18/, B0 A B )yt >
DNAHLIKIN BB 4, BB T A AL -4 f. TCRAMS I
PR AN LR T 5 B MR BRI ko Ca™ SUFFIB BE A 3 i iR 4
WL, Ca' MG S RATREGHER, CTMETEE
HE, TZmamhaEl.

EMBARREEET, BEks SR ENATE, W
MRAFFESTHMENAT AR FHATHNRSEEER. ik
M BN RE LR B E A2 340 MR TE B i 1 SR T4
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fE R ARG LN PR B 12, i — 5 R E B R T RE I A
I, BATRBETNAE. X0 A T (R a1 i U P 4 A \ B
TR, RS RN AREUER, BAT BSRRNER. T
R 11 5 20 38 5 00 0 4 o R 4 A S L o 7 R A 2R e R
PIBETS. MR EBAMATER HAKEL, WHESFBE S RERK. I
REHNER . B E AT ERMN T RERALE, XYLk R
EARMYERATURATESERRSFILES T FE—
SR )
2 Bhilll gk 5 BORR 4R AR

BIZUE G PR LA S B BT B o T e, R30Z 3 Rixt
RIS K, BEIBERBERIEZSR—MRFRHNE. B
WER LB EEEEKEALN, REARESHINERFTRE
MARAT TR T — SRt T HPE4RERENE FBUM
Biigak BT, Concordet Z5H IR S13B 1) Wistar X i iR #1740
RRETHR, RALRFERIE. —KAH. ERPEBEHEYT
—RFRIRE M — )1 %5, BIIRZ0M DNA RILH B dpkix — Ju R
AT A, Hoffman-Goetz! 4 M Bt CSTBL/6 PMRTE 6%
WM A LB 35m/min 938 B 90min (%¢HEALM LA 12m/min (38 E
£ Smin)Z )& 120min B, KIRAELH Ly R4 35 okl PR 75 49 b
BB, VLB KR EEE 3 e SR & 4 DU 0 g AR 40 M T B DS
g, ’

Mars! V&St 11 41 B B&#THS 18155, HHEREH. h
YBJEBIZI. 24 /NN 48 /N ERERBK LA A A0 PR RE AR R VK, BN )5
JEENZIE 10%M#E AR I E 2 DNA SiE, BEHLEE SRS
Bo Malmi"“VERFFEIA N B 0B Sh KR B A BRI, SRS ),
X R b o R B2 0 U E Wk A R AN R 2 RV N R AR T4l 5
R EEFE R B A K.
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0% A2 0 PR T R B P e e T B B R, 0 R T T 30
LA Jf = A B RAE R F A TR 35 4 FAD ot 64 40 i L 7
S BAN B BB F PR T MMk B HUR Y . T, W4T
N T AREELHIR, #mEw T AREELT SR,
B4 o T A 5 2 — T S e il

M B HT BT R R E : 1830 I ZRx ik B 40 A T B R B A W
Mo RKIBRERKNEFHBIGH] EEARCEAMAT, 550K
EEENRD, FRARBYERZNH; MEERENEN—eBE
LATEE R AR T X 58 REE AR AR INGEA
H L e BB T B AR — B, SR K ATTESE A SR R T
g, AIRERIEE) GBI ASEIIR TRIEERE,
IRESHRERAT
S RFTEAL, RENREKMIGAARERGER. CEWRE

), REES RPN AN, BN RS EIE REA R AR 2 E
T, FHAERNEANESHERE. BEEENE, B ATwHa
RYRA 73 R E ) R T AL sk R TR, B R
EY, SR ERE T BN A R TR IR, SRR, dkE
MBS R AR, T WEAREIESE 2
B, T B MEARMBERMIIETHEEN, BRI (nature
killercell, NKY{X7E @KL — T t3tm, R4E 2h FEIAKEIE
W, &4 h1k, X CI-HH Wl AR M EATELEH T,

(KBRS, KSR IR N BRI B, 7T B bR %
KIhRE, R RBEIIRERR IR, AUk 5 R gt 8 il
RENIAREREREEEMAEREER . BRIREN TS
RMEN IR, M EFMEE TR RN, #
B R . BRI E AN A B4 (polymorphonuclear
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neutrophilic granulocyte-s, PMNC) FIFME. AR K B4 HIE
BT, HiIEE B RMEES RN AR RN 5 FIEINS
5, 40 HIF-1 Hr5»%%,

BEHAKR, R 4000m B R SMMEHEEREE, CD3I'\
CDA'T MEAHBE D, FLLRIFHHEEN RN (PHA)H L T #.
Caldwell ZVR L, H/5 B BIR 40 FRUZE 2.5% MR SRS 3 57
THEARRRES, AREFHBEEKZE. Naldini & ANHAE
PR T HMEERN TR, ARARER, KLHMMIFEE
Gl 1. BEXEPEHRARE, SHHEERME—EEE LM T 3
EAMEIIEE, ANRE TR WA R REEAE, JIHAAMR/FXR
et %W*Mﬁﬁ?%%%%ﬁ@%ﬁﬁi@%:@%Wﬁ@ﬁj
BERATERNAR R P ERHEX.

4 M RRATHXBER T

ARET—RBEARARATE RS EEARREN RS S
T 5 30 4N H R BB EEEEREF, HH R K Fas. bel-2.
p53. c-myc. ceds TGF- B HFEEHZ 5 T REMMA T W EZER,
MHATAREAMILNER: ORERF-ARERCER. LR IE
T 40 i {2 R CRE 5 Apaf-1 K Caspase-9TE L B &1, 7ZEJATP. ATPFF
£ FiECaspase-3+ 6+ T4, HRAT-HITFEP, @QRBT BT
FET-BC AR SF0 T2 A AR (R B 3%« bel- 220 JLE R R L i L R0
. ZARFHFREP M RARTIERTSEARBATALRITEHK
WRRIER, HMARBERNRTHERE. BX, RS 574
ATARRE FEARE LR, WEE. B8 REHEMN.
FLmERE.
4.1Bcl-2 E51@K

Villunger** WS AR ERBR MR, B bel-2 Rik, GREME
faBerb R IL T CD4 A1 CDS, 1 B F iR 40 o 3 1 f B #4166 b R B Bax
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M bel-2 A+ FEHRBDER,

Bcl-2 RIEEER, H26KDHEMLRABES, AR EL—
MEENHCHHER, SNHSHEESEREIHARET. 0
CRIBAbel-2/ A PRERE, WBHRF-la. LMWA4-HL . bax. beclx
FHE, KRR I RMRb-2FK . Bel-2F R R U Bk
A KRIEER, bel-2/bax Fibel-2/Bel-X1 B EeMs 4 ET, T
bad/bax. bax/bax. bcl-2/Bel-XsEHIAAM{EF 4 M T Bel-23&E T
R BB : BRI — REEEc-mycHBUAT /M. Hrke
EAREBmMEH, Bimd—HEAKAESEBHIX, HaWE TR
MEAERFK 2 F LR TR R IE, HIEFKHR-LE# R T
MHEEHE, MRS E, WM S5 S
YE-]-IJ:[34-36]°

¥ EINB- 2T AN HTMHE B AT RE
FCANHI 0 B T 4E A28, Hockenbery% A & BB d-22 Bl i /s B
ARAAMGENE R FEBERRNER: 2ETNERRER
2 H7RBel 2B FHELMEAE R, © T B IER= A S S K (ROS)
B e A R N A AR, (LB R R BBcl-21d R AT
BB,

4.2 [REEHDHIF-1a BBISIERBRLE

HIF-la & 1992 4 Semenza 7E Hep3B #H Mtk KX BLA—F DNA
ZiaEH. HIF-la F 91, 93, 94, 120kDa [ V04 k%, 91. 93, 94kDa
=HRMN—BIETIR, FTLENZ MBS L BARM, B HIF-la
(f) 120kDa RK&EF 91, 93, 94kDa ka2 — B Rt B HH =R,
i, REDCBHUNREBAFEN HIF — 1 difiN A4 R,
—* 120KD i) a Y 8.7 (HIF-1a 3h F1—4> 91/93/1 kd i) p B4z (HIF-la). -
A E D, HIF-1a FT A B S KB REHFN HREBFERHE
%, HIREBFERRIENR, F=AEENN, tini§y VEGF £H
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AT \BEEIEIHE, K9 HIF-lamRNA ZEREE3)E W ER M, =
EEEEARETHRANRIEANE RV, BWEFHAL R
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5 RE
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