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Effect of extract from male zooid of Antheraea pernyi on hypoxia-inducible factor-1a
expression in tumor-bearing rats after radiotherapy

ZHANG Jun-ping, ZHANG Wei-dong, ZHANG Yue-ying, WANG Zhao-xia, JIA Qing, WANG Zhao-peng
Key Laboratory for Modern Medicine and Technology of Shandong Province, Institute of Basic Medicine, Shandong Academy
of Medical Sciences, Jinan 250062, China

Abstract: Objective To investigate the effect of the extract from male zooid of Ahtheraea pernyi on the expression of
hypoxia-inducible factor-lo. (HIF-1a) in tumor-bearing rats after radiotherapy. Methods W256 tumor model was established by
continuous ig administration of the extract from the male zooid of 4. pernyi (16.53 mg/kg) for 10 d after conventional radiotherapy. To
observe the expression of HIF-1a and vascular endothelial growth factor (VEGF) in tumor tissue by immunohistochemical staining
and the HIF-1o. mRNA expression by in situ hybridization (ISH). Results Compared with the model group, immunohistochemistry
results showed the expression of HIF-10 and VEGF increased with tendency (P>0.05) in tumor tissue of the rats in radiotherapy group,
and the HIF-1o and VEGF expression in the combination group and the extract from the male zooid of A. pernyi group decreased
significantly (P<0.05). HIF-1a and VEGF were correlation positively (» = 0.649, P<0.01). ISH results revealed the expression of
HIF-1a mRNA was no statistical significance (P>0.05) in radiotherapy group compared with the model group. However, the HIF-1a
mRNA expression in tumor tissue was lower in both the combined group and the extract from male zooid of A. pernyi group (P<0.05).
Conclusion The extract from male zooid of A. pernyi could down-regulate the HIF-1a expression in tumor tissue after radiotherapy
or without radiotherapy.

Key words: Antheraea pernyi Guérin-Méneville; mail zooid; hypoxia-inducible factor-1o (HIF-1a); vascular endothelial growth factor
(VEGF); radiotherapy
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Fig. 1 Immunohistochemical staining detection of HIF-1a and VEGF expression in tumor tissue of every group

F1 TEARAITEMEELS HIF-1a F1 VEGF REMREESH (x+s,n=10)
Table 1 Gray value analysis on HIF-10, VEGF, and HIF-1o mRNA expression in tumor bearing rats

after radiotherapy (; +s,n=10)
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Fig. 2 In situ hybridization detection of HIF-10. mRNA expression of in tumor tissue of every group

3 it
WEFCUESE, A S5 T 2P 1 BE A= 21

P, A JOIE SHIKORERELL . 2T 1A R i
SIS o PRI A SRR BRI IR, iR A



*524-

¢ %% Chinese Traditional and Herbal Drugs 3 424 FH 3 #] 201 3 A

AL, BRI EAEA T . BRI
VA S AEAE — R Bl — 2 DX A, A A SE A
A HHRRAE s ZEAE I iRg 40 LUk R AR T 4K
Pk P ol T UL U T A T R I
LA 2 —, 20 T0% (15 iR 3 T B2 AN )
FERE R AT, RILAE R a T R I R
WA TR AN R N, 0 a4 7= A K R 3E PR AR
AT 2R, 2 B R e HIF-aff /R, 3k
T HIF-a 8] (1 5 S R i

HIF-1 & FRARAR AU 5K ) 43 7 s I3 1) D B i 4
. HAeMmagirhid 20, HIF-1 thafIBRiA
WAL R, oS A R HIF-1 3 1 1 R 45 5,
U T H ARSI & R 3 e s R R E L
S0 P B AECRD (ERD ROSHE 2 INF, i a2 Bk #2 4k ilg
(prolyl hydroxylase domains, PHDs) 11 H %z ZIHl
i, ATHIF-1aff) B8 0, #5240 ut%, SHIF-1B
EL TR R, SHEBN TGS,
USRI T, HIF-10f) RIS 40 ZH,
W R A M BE AR A AR R S
RS, HOhVEGFE. TGF-B1 54 Kk 2 Bk A%t
it 1) A A AR A L

Ve MEM P OB IE AP RAC R I E A
Tfedge Ay JEURE, R RIS SO AR I i, I L4
M. EMGET (0 CLLF) MERsi, E@EmE
e AR BA, BRI E (0 CLA
FERERD OEEBREARR, AR A, AT
AR, TEESAMEESE BEHE, 12 ng/mL
PL D, PRENSE iz . A zRCas; 18 Fivi
BEIER AR 11.336 mg/mL, HAd, AKBTHEE
FERL 3.287 mg/mL, [fEET) 29%, AR Eik
0.377 mg/mL; “4EE2A 1.52U0/100 g, 4E4%E.
BByt i 0.992 mg/100 g; 8 i Tt R o mFH
FHRIT AR 0.09%™, (R4 L —Fh AL,
HAT A ANERR B LR .

IO R W256 AR KRR N SRS,
G 2 AL G RN R A 2 A2 J7 V%2 2] . HIF-1a1
VEGF7E Mg 4 2 rh 5 il 220K, T80T i I eg 41418
RIEVIHE T masss BAA A S HOT4IAHEL, IRl
ZIHIF-10 I VEGFRIE Y FEAK, 32 BAE f Ml 72 B
TN TRCTT I il 9Rg 41 4N HIF-10 I VEGF %34 F i1
M, VEZRMEMBIRIGHA S A L, ZRA%RT
FREN (P<0.05), FERFEA MM~
ST IR R ZH 2L HIF-1aff) Rk . %46, HIF-1a

L VEGFR I BERIJIEM G, X5 CHRIRIE S R

FEAR—FU, 2 WIHE TR IR EGAFT [R) B o e g

PEIPMVEGFINRIE . AWFFLE R, Ve

SEBOBON TR i S AR T 7 IR L ZA P HIF- 1o 255

AAHIER], TR 20 B S ORY, 7E

Bhsg ey i B 52 BT St (AR AT ST

SR

[1] Noman M Z, Buart S, Van Pelt J, et al. The cooperative
induction of hypoxia-inducible factor-1 alpha and STAT3
during hypoxia induced an impairment of tumor
susceptibility to CTL-mediated cell lysis [J]. J Immunol,
2009, 182(6): 3510-3521.

[2] Ruan K, Song G, Ouyang G. Role of hypoxia in the
hallmarks of human cancer [J]. J Cell Biochem, 2009,
107(6): 1053-1062.

[3] Gridley D S, Makinde A Y, Luo X, ef al. Radiation and a
metalloporphyrin radioprotectant in a mouse prostate
tumor model [J]. Anticancer Res, 2007, 27(5A):
3101-3109.

[4] Dewhirst M W, Cao Y, Moeller B. Cycling hypoxia and
free radicals regulate angiogenesis and radiotherapy
response [J]. Nat Rev Cancer, 2008, 8(6): 425-437.

[5] Chandel N S, McClintock D S, Feliciano C E, et al.
Reactive oxygen species generated at mitochondrial
complex III stabilize hypoxia-inducible factor-lalpha
during hypoxia: a mechanism of O, sensing [J]. J Biol
Chem, 2000, 275(33): 25130-25138.

[6] SinghV, Singh S M. Progressive tumor growth-associated
altered tumor microenvironment: implications in a tumor
stage-dependent modulation in survival of a murine T cell
lymphoma [J]. J Cancer Res Clin Oncol, 2009, 135(8):
1015-1024.

(71 sK4EZR, sk 98, Ewiik, 55 FER MRS IOR Bes
W256 far i KRBT 5 S e D RE I SEIRRIE ST [J]. 1R
KEFEEF 2B B4R, 2007, 45(11): 1085-1091.

(8] ARAELR, HIBUM, BUbR2E, 4. KE e M I 4 oo 40
I DR 7 R0 i I L PR VR 9T ROR (7], ARk A,
2006, 32(4): 530-534.

(9] RERP, SKREUEZR, TR 9L, 5. MERHEE S BORSTIA
PR R K B e BRI W AP AT 9E (3],
B= 25571, 2009, 11(5): 1017-1019.

[10] Meyuhas R, Pikarsky E, Tavor E, et al. A key role for
cyclic AMP-responsive element binding protein in
hypoxia-mediated activation of the angiogenesis factor
CCNI1 (CYR61) in tumor cells [J]. Mol Cancer Res, 2008,
6(9): 1397-1409.

(111 BUsHA, Bz, MREUGIT 2 (M]3 3 b dbxt:
Hh R AT B RS H R, 2002.



¢ %% Chinese Traditional and Herbal Drugs 2% 42% % 33 20013 A *525¢

[12] Makinde A Y, Rizvi L O X. Effect of a metalloporphyrin ubiquitin ligase function [J]. Oncogene, 2009, 28(2):
antioxidant (MnTE-2-PyP) on the response of a mouse 289-296.
prostate cancer model to radiation [J]. Anticancer Res, [15] Melillo G. Inhibiting hypoxia-inducible factor 1 for
2009, 29(1): 107-118. cancer therapy [J]. Mol Cancer Res, 2006, 4(9): 601-605.

[13] Bertout J A, Patel S A, Fryer B H, et al. Heterozygosity [16] Bussink J, Kaanders J H, van der Kogel A J.
for hypoxia inducible factor lalpha decreases the Microenvironmental transformations by VEGF- and
incidence of thymic lymphomas in a p53 mutant mouse EGF-receptor inhibition and potential implications for
model [J]. Cancer Res, 2009, 69(7): 3213-3220. responsiveness to radiotherapy [J]. Radiother Oncol,

[14] Moller A, House C M, Wong C S, et al. Inhibition of Siah 2007, 82(1): 10-17.

2010 SR (PEARKFERHR) (—FB) EENEHEE
(P \RAMES R REEYFEERLS) (£ TH (FESHED
ERHAZRSE  REEFHFRAEBEONR G052
REDERBRESRLEF AR MR SR &

(AR ERE ST EMEREAMHEEAL) (FLEAR (HRALY) AERALERLEFTHEFHFRAA
YRR E RER % TR, (HIREEN A EFE. Bk, B, BIFR. KB 2010 FiR (PEZHEY HE
A BEBJLFEE 2010 FRR K B ) &AM AR H 491, SRl T mAE e (Flora of China) A= (+F
E&HFHMEEY A AL T, AARER. ABRBREIFLAE.

CEHIE LY &) R TS BFARGIHG L ) RO A Je BB SR 44, JHiekiZa A (Flora of China). €F
B EY fo (P ESFAMELY PHRRE T FLGEL, AHBh ik BT RERN GRS EFEE, KARLFRNSEF
Fpt, BB, EFiLA@mRBT RO AR P E23) (@46 1953, 1963, 1977, 1985, 1990, 1995, 2000, 2005 4Fir)
RANIET F L TRATAAEEGAR, UHBiEE THEAM R TERALG AL EREARLETE LG AEL. A
k) B TR BGAHARAGA IR 2010 FFRR KF B B8 (—30) A A, AR RAMAZRAENTY LA, B IR
898 89, RPBEAZITHFLE 2300 KM RHM. A ERE, ML AFE. AR RHAMNAER. HBEAFRHMBRK, £
ARG S TS, T ER OEASE. R BRAIEME. E ML, AMBROERAMAAHIT.
Eh L BARTA A LA BATRIFFIH R, MR, BiEAFAARE. MR RIERALT. M 0ERE, Ritfk
gy B EFHAFRANEMATIT G EL, FEEERLZFEEHE (KEVCarden) A ¥ BAFREMARTITIEFREL
KRN, AFRITH T . BFLRISHERA HERLA.

AP A oI I T, A AT IR F AR, RE B AEDBRA A B E A 2R A B AT

ZRMEMHE (KEW Garden) #HiRkcAE 10 &4, AEHRFHHK LT K. FRREFENGHF AGFLFAD B ASE R
K& (%) FHMERGM, AZEFDHHEET TILELM,
(HIE LY AAFEH Dl P HFRMWFHFELSAF, ARHM. KA. PRELS. BEALFETRT HEFFEH
PAHER AR EARZOGSZME, Flit, E6XEREHBUARMSRGHGIE L RFH AL, KPR —HFTSF6
TR, gaistifsht EAF L RLR, RAKE T HBEENKTE, BRI AKEE LR, 7 AREY
EAP

ZH o ETH, £ 868. 00 T/&, SF 20104 10 A AR TA B RAE X ERFT@EE R INELAT.



