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techniques. After these two recombinant plas-
mids were transfected the retrovirus packaging
cell line PA317, G418 resistant clones could
produce defective EPO ¢cDNA recombinant retro-
virus successfully which could infect NIH 3T3

target cells and make them form typical resistant

clones in G418 selective medium. Moreover, in
the genome of these infected target cells, hEPO

cDNA  was successfully integrated and
expressed.
Key words hEPQO, recombinant retrovirus,

gene transfer
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MR PUATESERBALA PN SOD. CAT BHRBFA®, W40CHEFEHER®, CuZn-SOD
MnSOD FEHE WM. 40CHS GSH-Px EHE B EFH B, T 36C MK HT GSH-Px HHRE. 4
EEWUHMAAMEEFERRYER, UMNHRE, LHKRZ, FLBERE. JAEXTREAL
MEENERE, SHOBRGEEREMEN. @ SOD. CAT, GSH-Px thREM, A TFEFBHKIE

WAEBEUE.
XMl R RAEEE, XE

KT (heat shock response) BFH L
EHAAENFEZHERPERNY—M, BREP
R B SHTH, R 9KR%E32NMFEEL
ERE . BKTEFES SOD EEH I, 7]
REEZHARFE E%K?ﬁﬁﬂ‘]%"ﬁ“l. it
FieMaEE | LB L (SOD). &k
A8 (CAT) MM HKEH LI (GSH-
Px), EMEHALEREEHESBHIHER
BEEHE (0). TRAE (H0,) LR
SEAY. RINEUEIX/KEERDABRE
HRAPHEACEFE M, HiF<2thRE
¥, RELERHBH/KRENEC. &
LWH— R T RIRTEXT AR R ERELH
R ACEE R R .

1 HEFEE

1.1 XRZY

REMEE (HBEXHABE) F—8.
FEE. B, FURSMELSS R (B
ERWB BT EMGHIRAL).

1.2 RRHRBAKT

¥BiEE3 deY RF R EEA F IR E T #
kT, 36C. 40C ¥ 1 hfEH LR A,
st RARRFRE 25C.
1.3 ARSAYERIR

BREMBAHWEAE, A4CTANEEDS
K (1 mmol/LH %G 8E) ¥k, WARRTK
4, WE, T 10 FERHHFEE (pH 6.5,
0.05 mol/LB%BR 4 2 ¥ ¥ & 10 mol/L EDTA
MO0.04% FEHR) S%K, 4C 14 000 gB L
45 min, B _EEWEREIEEDHT.
1.4 BRFEMNE

F NBT YefL 2R JF ¥ M & & SOD ¥
#1150 pmol/L. 2 mmol/L KCN 8 # 4 5%
SE2ME CuZn-SOD B 1E¥E, TXF MnSOD &
VTR, # Geller ZP1H 778 CuZn-SOD
M MnSOD M) & ¥, EH %W GSH-Px

"EREABEESREAE.

DAL R B2 TR BT
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EEN, HEHUEEEE NS SAS T E
(U/g); Bl KMnO, MEE MlE CAT i&#:,
FHURNEEERETHSTE.

2 SR5

2.1 RAEKEXNTEEA SOD, CAT FHF WM

XEREHBTRDY, NEXRELERE
BEMEEREPAHEWBL. —BOABEEX
BHMEEBEREN20~28C. ELHHR
[#8HL SOD. CAT {EH AR, MR8 & K,
LK Z, JEHLRIER LA, &K
#FEHQ, HHESOD.CATIEHEMK . K1E

%1 RUEMNEERBAFEHL SOD. CATHER

k% & i B R =S
SOD CAT SOD CAT  SOD  CAT

BEE

25C  51.1 51.1 63.6 81.8 4.4 20.9
+4.8 +9.4 +5.3 8.2 1.1 £2.2

. 40C 92.1° 92.7" 76.9° 140.3" 71.1° 35.6"
t8.4 8.4 7.2 £2.5 2.5 4.5

. SMEAKE, P<0.0t (rts, n=10).

PARTEXT 55 B/ AR AL SOD. CAT &
HI% . 40C K w1 h, J5ZRE SOD.
CAT {EHA R FAET 15, 0.7 1%, LE M
7 0.8, 0.81 %, HMIFEERALHE AN 0.21. 0.7
f&. PRRTEH (HSP) HWERME TLER
AR, ¥mAmFEghHENKE &

B B AR R K BIRYER . WA
HEE RN, BESHMAREKE; FEE
Bmem. EARBESMEH,; FRRLE/L.
BRI E S, THREEREE, B
SOD. CAT iE¥:m i, MREPEARNE
MEEERE L. KR FES SOD. CAT &FH#
i, UENSGEARTALERARZG THE
HEZ
2.2 AKEINAERBHEAEHIENERE
AARTFEFAF B EHARFH SOD F#
BEAE, WE2. 40CHAEKTIES SOD &
RS, FH SOD HHE>AWEMNT
28.5%. 39.6%. 11.8%. 16.3%. 24%, %
THESEBEMNEZEEKR. BRI CuZn
SOD il MnSOD /EHRI W (F 3). #kx
BHE . E=HF CuZn-SOD fl MnSOD i&#:
¥, R MnSOD By &l CuZn-SOD # &
i, {H MnSOD & ¥ 3 il & 4 E# CuZn-SOD
K, HHRKTEEEFES MnSOD HED &
. KMnO, i€ &l & 7 & CAT &1,
WFE2. BAKFEFES CAT HHFHE, H 36T
BERCATHHERS. FREXBRERWE
X, FRBEFES CAT FHMFARTHE 40%
DL E. AEEIEENE R F & GSH-Px 1§
#H, TEFER (2). 6CHATESR
GSH-Px {EYEFEAE, 40C MEEF &, XF3
SEERBAAE M A S, B BE N
40T MK Fi%SF SOD. CAT. GSH-Px {EH:4

%2 AUREMARRERAACKRIEHED

i -t B

Bt

Eu S N

B soD CAT GSH-Px SOD

CAT GSH-Px SOD CAT GSH-Px SOD CAT GSH-Px SOD CAT GSH-Px

25C 202.6 155.5 31.26 132.2 8
+15.7 £6.5 +2.1 +23.4 =

[

9.3 19.8
7.

4 203.2 195.6 29.80 423.7 483.3 22.06 326.4 381.8 37.99
3 1.9 £18.3 +6.7 +2.7 +34.0 *18.6 *2.1 *17.2 *15.6 1.9

36C 243.1" 202.0" 9.80" 210.2° 130.7" 10.17" 209.0 240.3" 25.84" 347.7" 570.4" 21.1 435.7" 486.5" 23.97"
+17.6 *+8.3 +1.9 *28.7 +6.2 +2.1 *22.1 £5.7 +3.3 %47.4 +16.2 *2.7 +31.3 +16.9 *3.2

40T 260.3"

160.9 28.98 184.6" 133.1" 27.36" 232.8" 156.3" 53.65" 492.9" 384.6" 40.0" 404.8" 463.5" 76.27°

+21.2 £10.4 £4.0 *21.1 +11.7 +3.1 +24.5 +6.4 +4.2 £56.2 £15.8 2.6 *34.4 £17.4 +£3.6

. SARARE, *P<0.01 (z+s5, n=10).
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BEFT 39.6%. 49%. 38%, K4
EEMEMEIREOEE, NREFERM
Hh, WFREHME, BEEN O M AKEMN

#, O, BMINMME O WEFEFRHAE, O

HESHFEST SOD WEYER®. SOD &
TR, R RN ™Y H0, EHARNE
WRR, HO, MikaHEEEAY, BREHK
BIRIERR .

3 AHEKEHE—. =#E CuZn-SOD H MnSOD ;F¥ KR

E K B=8
B SOD CuZn- EBE MnSOD &EE SOD CuZn- &EFE MnSOD HEE
i BiE SOD B Ha¥ BiE SOD B4 HaAE
25T 132.2 126.6 95.8 5.4 203.2 187.0 92.0 21.2 8.0
+23.4 +22.3 +1.2 +18.3 +15.7 1.2 .
36T 210.0° 199.8" 95.1 10.2° 209.0 198.2° 94.8 10.8" 5.2
+28.7 +26.6 +1.1 +22.1 +15.7 +2.1
40T 184.6" 172.7" 93.6 11.9* 232.8"° 199.2° 85.6 33.6" 14.4
+21.1 +24.8 1.3 +24.5 +14.4 +3.5

. GxtEAnE, "P<0.01 (z+s5, n=10).

2.3 {ERHLE
RN EHAHRER HO0, I HFAA

TEME, FEKR O Ml K0, MRAHER
i, ERRTHEEBEHEER, Rk
Vi RGERFIEM: a. RAEBRET SOD.
CAT. GSH-Px B ER L TR SHKA
H,O, #1 O; MMk & %. kit SOD &
Hin, CAT &Y 36 C R A B &, 40CHME
/INF 36T, T GSH-Px N 36C K FIEH &
Z ACHFE NG, TTRERENMEEIBET
CAT EH TR EHN H,0,, B GSH-Px
EREAL N B GSH fE Mt &k, EMK
e GSH B, & GSH-Px & ¥£ 3 i,
B3 CAT &M — M FEETIER, RIFE
HeZHhG. b. ZFHEBELARFTHSTA
R E AR, SOD il GSH-Px ¥ E4 M7
AR R AL IEERY, CAT FERFE
Fae bk, XHESMHEMERFHME
HEiME. HERFHAEEL. . =HBE
MBI RPHBERSE, MMATEEES
B O; #1 H0,, LAMRFPENT AR T E AL 15
A —HR5I RVER. GSH-Px &R HEiT f ik

BB LRSI AER, B IEM

3R REAR 4 B

MREFEIREBSMRT HSP, HREW
T HYER KB 5 HSP RIEAEXP). Rk H
5 SOD I ¥ 1 tn 15 7l #4449 3K 7B A X100
Privalle 25U\ 3k 5 W] fE 8 o BB 45 W #9920
A TR R BB EWARN E i EW
KFE, WNiEST SODHER. FLBRER
FU: PR R ESRBE=FAE B EE
H, tRWRERE bEBEER, HERMYE
BEBE. FURRENKRERNS HSP @
ERAX, MBESHEREHEMNRBMENSR
x.
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The Effect of Heat Shock on the Activities of
Antioxidative Enzymes in Silkworm { Bombyx
mori). Yang Tangbin, Mei Shangyun ( Depart-
Central China Normal
University, Wuhan 430070, China).

Abstract Heat shock significant
increase of the SOD and CAT activities in silk-

worm of various ages, such as at 40T the

ment of Biology,

induced

induced SOD activity was maximal, where both

— RO F- 3R & B AR B0 A K by

the activities of CuZn-SOD and MnSOD were
also increased. After exposure at 36'C for 1h,
GSH-Px activity was decreased, but it was
increased at 40C . Among the different regions
of silkworm, the activities of SOD and CAT
have great diversities in the order of priorities;
thoracicoabdominal
silkgland. Heat

different influences on

region, head region,
shock also had

the activities of the

posterior

antioxidative enzymes of different regions to
adapt different physiological states of silkworm.
The antioxidases work cooperative interaction,
so that the normal physiological functions are
maintained.
Key words antioxidative enzyme, heat shock

response, silkworm
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AHFE KRR KEER RER ¥IH BAED &i#

(BUERRPEYUERL) FEDFHHE, HE 710032)

WE HRABE pECI T —REZERFY, HPOEMEHETFS, SDFF, K1L@E, &
WBEFRAREEATIBEAL, BAGTEREE, WEBRIURR FHRERE. MALRERE
TEREMABERES 2A (hBMP2A) MIABERES 3 (hBMP3) C WEkE. WE MR FEH
(GST #H) YI/MBIREE 1/3 8, WAETTHRNE MR FEERBUESREXBITFEFHRE

B —£%.
XA

BRMEEEFEXNBHFETHRLICHEER
TARLHMAHZK, He4bRE - HEEHE
BERIEBAMIIMNEERIEEREE, UENE
REBRE. REFERTREREITF (WP,
Pr~ tac %), F RNA ENFHER 4 H 8 mRNA
MEE, ARALENEaMEREDY. B8
BB EEEN FREG L. EHANR
HREIHESEONBREEEERIEENER
fyFik, 0 pGEX-4T %12), HEXK N My
BB B RN TS

PORE T, NBRRECER, ERRAER, REHK

EICH A GST ZEEE —IRRF, ¥E
WEEAANFEBRES 2A (human bone mor-
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“ARE . ERXEMRRFZEEANT KB
HHEMIFEERTFY. F-ASDFH. F—
WO 57 4% 1R 8% TAA FISE IR F 2467 ATG

‘EXE “AR" BT RYEIME 85-722-07.
DEMNEREREREABTE. _
WAk H #$3. 1995-05-15, # 5 H#1. 1995-09-05



