UL LD SR 1 SR 8 BRL VG 97 WF 9 8t R

% B 5 ®

CHEE  FR

(BMFEAXFEHRBERLHALT P, HF 210029

wE UBERM A PG RBLTRARAR
oA HTAEERLE FHL. B M3 DNA £
B BRAZRERTAZEERGN S, LR MM F 3
MEE e LhE, TRENTEREERG S
HHRALBNARERNA X TaLZEFEL
BEANGERAL L AHLENRBHERILALAG S
EREAGETART -9z,

X1 BRI REEIT SN

EEGENREAARERERRITHEERY.
WJLER USSRV RA RS T ENEBN H R
BEZRE. MALAN SHEREBRIAIRE 2.

REMERNRERY, HEEREETF - OBHMAT
xR ETRE L BHEARBENBEREEAN
B OQMAARERKALEEE 0% . IFHNEE
MMERERE,, BN AR MR E 5T S EEE ENL40 5
IR H B G HEN LG I A AR L B
ARBRRENAEASHERI LR R OERER M
EMPRHEORERWREFZTN:Om FHFRILR
BRTEaMBERRE AHAERAE RSO3 Uk
EHEFL WA, AfRE PRI T e @V R
MEMEF IR 8 G THREER . MiKHILTFER
EEAKLWERES WY R EUELEE
T ERE SSHHTINEEE N QRS LT
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BB I A A ER A S R RS ALA
et FETHRBUAEMEE . My BALGH
MaTEAL G, S b I F R LT 4. XA R A RREE
RENE T AT LA AR5, BRI R B NS B
B EY AR T LSS AT RS RN
ZH W B RN 4, {3 SN TR R 2 8 Hh A7 A X L
Féfp., LR AMFEE U FRIENERERSE
HAWP R ER, BF AL HH &8I & BUULE
FENHFEANRS AR EE—E.

1 BRNERNERBEENTRNIRRFEN
(=] &E

LR B UL 0 M 41 4 AY AR PR R B8 R H B RO
£ — Fh (A 32 3 BIVCRF 6 S0 35 72 6 U BR A0 M B A
WHFR TR REAAE TR MR
ek B H 092 E 4 SR DNA SOl S84 H
HEEANTRUA.

1.1 -[El¥&*&

1991 4F Barr % i AT A BB R FE
FERAGER G C2C12 MM RS A S i i s A /N
TR R T R AL AR R R N
AT . BAJE SOAH 4R 4500 1 R A UL Rk A MRS B R Ok B
2 B Y B (B-galactokinase. B-gal) JHFMLIE T X (41
MABEMESZFHMRESY, B ERPSWA
1B EAE AR AR AR KRB R K
SN AT Ry H A S B T AR RN
7. B R 3 ¥ 3255 A B e UL R AN O W R IR T
C2C12 48 B vk = I A K 55 04 2L Gl AL B33 41 i . C2C 12 48
MKFTRER BOMRIER . A e, 5. ARERD
A A% 40 M3 T A R AR A U (HL-A FURD IR RS
) 4 A4 L BE 20 B 7R [ ME . 1994 4 NaffakhPIH R 4E
INBUULEE A BE 22 45 A B-gal cDNA 3 B4 F N &
QS AT S e B N RE IR B
EHFFEREAT 10 w, FORILAEIEA A AL B A
WAPAHRAE A SRS R E SR, AKF
B S /MR AR 2 2R SRy B2 & E R
Tt — BBt
1.2 HIEE

— RN R R R DNA VE A ER LA o] ik 2
BRI R L2 ik, 1990 4F Wollfl 4ot
T Bgal FEEPEALE A DNBAT AL R ETE SR
S (1 20 ML N R 0 B i R I 1 KAk TR L T HL AT A
WO R I o) 423k 19 A BB 3R R R L S

1L 3 A WE 5 B A 25 TR AR A Y 5T B0 LM 4 1%
HNAghRE . BIVEX, FEEE RS HHE
7R LR » 55 5 JUL 40 B 7 4, LA I FORE DNA 4
WU, 1993 4F WellsU & B A7 b+ H s EL 15 S
JULP P4 34 H B30 9 3577 (286 . Danko %5071
e RY b b S 38 AR N B B L o 0 T A
KEA b TR RORE B 1604 2R B A R B4 R 3R
BB [ SR 7S A9 T , T A Ho e B S 4 AL 40 AT B
84 0 40 P A S O (S O P B S TUR FE KA, B R
BRI A T 24, T X BMEE TS
FHRASN, KEAKBRRE AR, MEERRES
SHENHNE . FERE G R T L R B AR ST 35 40,
EAT LR ST T AR S 8k R R AR 4T
DNA W3 BN 0% 5% . B R WellsU Sl 521045
BARPR DNA AR EREREFERERS . HEMN
AT LA 34 37 AL (40 B R 9 06 5 R 9 R DINA 1)
Fik. FH. 5RO EIGE B R A F %
TEJFORE W L 300 DA T B AHL I 1 25 9 %008 2 R 7
b —

W35 7 R A S LA S B R L — A S I
ERFY . OSSN RS
B W R T A . %A IR S R B B0 L
T T P RS 1A K O B B LT S g
Bl e ik e B TR S0 B 55 F MR P SR
TP AR @ 0 v F H B RR S N R, HAT
B35 749 UL 1A 7 56 95 4078 UL A B 7Y dystropin S5 (R
Rl B-gal (78 K T35 A0 4RI A IR K S AL A
W 4y 6 0L 4R FR AT A B8 KR B 7 AL LT )
ST, WS A R AR /D B R i L 4 A B
BRI ALY ELFHFZER. 1994 4F Descamps
S CON ps R O A R R A T A B AN B B LA
(047 /0B H OB B R AE L TV S T R BB %
WL B A A R T B R, X —RR e
[ T B 2 5 B 28 4% A 95 69 7] 95 a3 /BS 3% 1 72
UL ST 4k v B TR0 5 U7 o5 49 T S R 20 10 UL 5 440 A X
FAER S0 A0, B4 R Sk S A N5
AT S LI 7= A G 05 B IS ALK B IR . (01 % B 1 0 A0
B SR A U R R T R SRR (. A YR
B B 95 1 WL 7 S I R BRI B
I 5 3 (9 W B 1L T W B B T A R A IR B L2
U AR P 0 BT LR B A% B TR T LU E3 K
YR 1T P19k A9 KR ILIE E A A SR T
{major histocompatibility 1, MHCI) 284> ¥ £ 40 ffd &£
b FEK MR L A R Y g L R
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T B AR B R R A, BRI AL AR SR IR R, R A
ERFEREPEA PIk EAAREREA . EEL
BREMBFERAKBARERIE P19k EH; K&
E2a KIhfE, W44 &8 DBP B 3R3E, K CTL 41
MEAERN; B EI+ELBRGRANBRE,.HE4 K
RIEMBMES SRS E. B0 ER IR R R G
¥ B 11 7 T R BT B  Douglas ™ U B L3 (A AL
EERFEFREARY RN ERESEHRLA
M2 AR RAEGS G BT M R ST E A B
Ptk Fab B4R A S S THR RN T EK
T B LA K R T A T R R R A R R R
Wi A AR I vk . R BE RO B M AT
L FER M AR BT AR S RS RRAER .

2 BRI SMREE§9IlE AR B A

2.1 1MZNRER

A B LA B 2 0 B DY Y Y T LA
BIRG, 0 HJE AT A MR A, W YL 4
(duchenne muscular dystrophy ,DMD) L;f?;[ii i g -—
P £ A (T dystropin BER RBFIAR A G L R K
4 S HUA L2 i A 2 N 0] g o BE 8 4y B0 DT B #
W TIFETD. K PN A P iR 0 G B A T HLET HERE 4y
463K dystropin FEN . TT i IF 545 B8 HIUAD RS A 12 FR AT
# dystropin & i) Bkl DNA L2 E iRk #E
15, B5006 5 S0 TE B TR A I ] R, B ARBE A A
HooPF H A B R S N 4B AT A9 T LA I b B AR Y A
L3k 235 7 IR VAN
2.2 MEEMEQEXMEER
R B UL A AR A LA B P A S A
1 JH i IR L T B A R R, B RE T K H
T OB R RAEEE R MLACN . B8 R
PECR B IR S5 B 16 R EUE T BF AT, s
SRR MAE AR IRIT R AN EE .. KEMB
REBEHERBRESAXBRAMERIEHEN
FMEFEBEVHL. MM RBHOE TEFAEE S
HWMZIRwEEAT LEEhEEEImEN SR
{4 B I8 4 13 (very low density lipoprotein, VLDIL),
FLEE PR R IR AN L AR AR L1 B MARAR & A E 2
W w B RELS O BG40 E 5T nEdy sy od I
IV 7R 3 A LT JE B R TT /D) 40 - JERE . TR DY B
/N G IL3E S R M K L TR s A%l S KR
LTE R 680 il [T A e S Kk FE G e AL HTHRAY
AR ARG E BRI AE Ay ok E0iss S 19 I I A
/AN G 6 JHF AR A T (07 L LA SR T S R K H

B HEBED E EEE A /DNRBKEN AN, 7]
BivashBkASELm e . Bk, B EREA E &K
ESWMme FREBNRE SRS KR EEL
EEBTFH—AEEHAMIS. 1994 F Fazio™ 4
AARIEEHE B CMV B3 TR R cDNA B
BEEANESHEILERIIBEN E £FRKEM Yoshida X
RILEEMEIEEHERA EMEE, HarERRMES—
WIREFERANTHHBRINRESHEEBERZE
YIHXMBIEES AL BBEQ E XNBHEIEE R
B R EES . Oh W M DA A B Bk SR RRRE AL B IR 9T IF
BT —ERIRRZ.
2.3 BEEEH

S &N KRR MRIT AR BT RAEER
RERFWMAEEN HYEARE. BFE IR
i A7 A A TR PR A O e S R N R R A
MM EERT . 1993 4 Ulmer 2 K ¥ Hr
A7 TR B A BR T P (NP BB A /D B UL
P NP LA /N BUAR 190 0 30 A FICHT . 4k T

LR LSS R A B R SR B LR

R, H SRR B AT BRI S TR A
(TR E . E R — Fhdy R SOR EE HIV SR Y Gk
FEYESAE . BT HIV RS A7 e [N 2] BIV B
H AT SR8 v By B i A R R AU D HIV A
AR . H T O AR R 2SS BN
L& HGP30. & DA % f HIV B 9 Z 0 S
P17 Bk . fEB A 5 EERE . SIRERANT
AN IR A o 42 I A1 B B 5 P AR AL S

B2 BB RHAANBERE RS &1 — &7
ERMN R G A SR8 8. 5 H AL
FEFSME ORI ERREWREE S22t
FIRI RN I . B T el e &5 R 00 . DR ST UL B 1) A= ¥ 4
TE MR 5 ALK SS 15 R 09 S A SO 55 38 R 3N T
RAFEB A EML RS FOEH . BEIRLAL.
WIS 00 4 B 2 R, S IR Y e Ay
— BRI LR F O T A E B R AR M
PR 97 2k 0 N SR I AR S B R Rk e i 75
Fhpesgy B T B

£% L]
1 Svensson EC. Tripathy SK, Leiden JM. Muscle-base
gene therapy: realistic possibilitiex for the future.

Molecular Medicine Tody, 1996, 2. 162~172.
2 Barr E. Leiden M.

Svstemic delivery of recombinant



* 370 ¢

oh = 3 ik B {k. 22 % (Chin J Arterioscler), 1998, 6(4)

10

11

12

13

14

proteins by genetically modified myoblasts. Science,
1991, 254: 1 507~509.
Naffakh N, Pinset C, Montarras D, et al. Transplanta-

tion of adult-derived myoblasts in mice following gene
transfer. Neuromusc Disord, 1994, 3. 413~417.
Thdmas A, Rando M, helen M, et al. Primary mouse
myoblast purification, characterization, and transplanta-
tion for cell-mediated gene therapy. J cell Biol, 1994,
125 1 257~287.
Yao SN, Kurachi K. Expression of human factor KX in
mice after injection of genetically modified myoblasts.
Proc Natl Acad Sci USA, 1992, 89: 3 357~361.

Dai Y, Roman M, Naviaux RK, et al. Gene therapy via
primary myoblasts:long-term expression of factor X pro-
tein following transplatation in vivo . Proc Natl Acad
Sci USA, 1992, 89:10 892~895.

Yao SN, Smith KJ, Kurachi K, et al.  Primary my-
oblast-mediated gene transfer:persistent expression of hu-
man factor K in mice.
107.

Naffakh N, Pinset C, Montarras D, et al.

Gene Therapy, 1994, 1. 99~

Transplanta-
tion of adult-derived myoblast in mice following gene
Hum Gene Ther, 1996, 7: 11~21.
Wollf JA, Malone RW, Williams P, et al.

transfer.
Direct gene
transfer into mouse muscle in vivo.  Science, 1990, 247,
1 465~468.

Wollf JA, Ludtke JJ, Acsadi G, et al. Long-term per-
sistence of plasmid DNA and foreingene expression in
mouse muscle. Hum Mol Genet, 1992, 1. 363~369.
Wells D]. Improved gene transfer by direct plasmid in-
jection associated with regeneration in mouse skeletal

FEBS Lett, 1993, 28: 164~168.
Danko I, Fritz JD, Jiaio S, et al.

muscle,
Pharmacological en-
hancement of in vivo foreign gene expression in muscle.
Gene Therapy, 1994, 1; 114~121.
Wells KE, Maule J, Kingston R, et al. Immune re-
sponses, not promoter inactivation, are responsible for
decreased long-term expression following plasmid gene
transfer into skeletal muscle. FEBS Lett, 1997, 28:
164~168.
Kass-Eiser A, Falck-Pedersen E, Elfenbein DH, et al.
The impact of development stage,route of administration
and the immune system on adenovirus-mediated gene

Gene Therapy, 1994, 1: 395~402,
Pavlath GK, Rando TA, Blau HM, et al.

transfer.
Transient
immunosuppressive treatment leads to long-term reten-

tion of allogeneic myoblast in hybrid myofibers. J Cet

16

17

18

19

20

21

22

23

24

25

26

27

28

Biol, 1994, 127: 1 923~932.
Stratford-Perricaudet LD, Makeh I, Perricaudet M, et
al. Widespread long-term gene transfer to mouse
skeletal muscles and heart,
626~630.

Tripathy SK, Goldwasser E, Lu MM, et al.

J Clin Invest, 1992, 90:

Stable de-
livery of physiologic levels of recombinant erythropoietin
to the systemic circulation by intramuscular injection of
replication-defective adenovirus.  Proc Natl Acad Sci
USA, 1994, 91: 11 557~561.

Descamps V, Blumenfeld N, Villeval JL, et al.  Ery-
thropoietin gene transfer and expression in adult normal
mice; use of an adenovirus vector. Hum Gene Ther,
1994, 5. 979~985.

Acsadi G, Massie B, Huard J, et al.  Cultured human
myoblasts and myotudes show markedly different trans-
ducibility by replication defective adenovirus recombi-
Gene Ther, 1994, 1: 395~402.

Bed KR, 2 E BRAEEEMNEARAR. &
SFEF 5T A F S M, 1996, 4. 145~149.

Douglas JT, Curiel D]J.

nant,

Strategies to accompilish tar-
geted gene delivery to muscle cells employing tropism-
modified adenoviral vectors.

1997, 7: 284~298.

Neuromuscul Disord,

Morgan JE. Cell and gene therapy in Duchenne muscu-
Hum Gene Ther, 1994, 5: 165~173.

Karpati G, Ajdukovic D, Arnold D, et al. Myoblast
Ann Neu-

lar dystrophy.

.transfer in Duchenne muscular dystrophy.
rol, 1993, 34: 8~17.

Stevenson SC, Marshall-Neff J, Teng B, et al. Pheno-
typic correction of hypercholesterolemia in apoE-dificient
mice by adenovirus-mediated in vivo gene transfer. Ar-
terioscler thromb Vasc Biol, 1995, 15: 479~484.
Simonson GD, Groskreutz DJ, Gorman CM, et al.
Synthesis and processing of genetically modified human
proinsulin by rat myoblast primary cultures.
ther, 1996, 7. 71~78.

Fazio VM, Fazio S, Rinaldi M, et al.

Hum gene

Accumlation of
human apoE in rat plasma after in vivo intramuscular in-
jection of naked DNA.  Biochemical und Biophysical Re-
search Communication, 1994, 200: 298~305.

Ulmer J, Donnely J, Parker S, et al.  Heterologous
protection against influenza by injection of DNA encod-
ing a viral protein.  Science, 1993, 259. 1 745~749.
Manickan E.  Genetic immunization against herpes sim-
plex virus protection is mediated by CD4 + T lympho-

cytes. J Immunol, 1995, 155: 259~265.



o (] B Bk B 4k 24 7= (Chin ] Arterioscler), 1998, 6(4) | e 37] o

29 Wang B. Gene inoculation generates immune responses (B3 1998-04-21 WHI, 1998-10-26 #E[E)
against human immunodeficiency virus type 1.  Proc ram$d. SCEHM
Natl Acad Sci USA, 1993, 90: 4 156~160.





