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Abstract The

successfully constructed with the cloning of ery-

ex pl'ﬂSSiOl’] vector was
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thropoietin genomic DNA into the downstream
of CMV promoter, and expressed in transfected
transiently BHK21 cells. Then it was introduced
into the skeletal muscle of mice by the mediation
of lipofectin. As a result, the EPO expressed in
serum of mice reached highly to 1 340 ng/L in
one month.

Key words

pression

erythropoietin, gane transfer, ex-

BEAUK $8 2R TT R & AN E W I ER TS
WRE BRE U % KBS ERE KL K U

[ s 2 4} a4
G EERTIE I VRE =0 N

B gt B g, Rk 300192)

WE WS TN RN 7R 00 3 A N ) s T R O . T 5 R K A T O TR A N IS
Y, ISR 2 PR E AT T kb, BWPERED (1) Sk T A/ e R e e ik R
BEN 4 USL. KSR 10% . R REN 10% (3 6 [ AL 2. 00~ 3.00 x 107 U/ L. 30 S Af 14 416
P 10% . W5E T s b Bk e Ay e B, [P 3E0h 93% ~ 95% .

KEA  BHROCEE R ICE RO T, WSO R] 2 B 98 6 A Bridk, Tt 1 1R

ZROHES Q55 0657

Rl RO R 76 2RO e Mg (EALL),
PR BB I 8] 43 B9 43 ik (EATRFA),
FEAEEIROK 55 I 18] 53 B¢ 6 0 B BARAH 45 6 I8
i R BUEY A T EER. B AL Diamandis
S5 F Bobrow 2 T 4F JL Rl F 42yt~ 3,
EALL EETEEBONER « R EE S L
S IR T 43 395 0 3k K 23 % 9 Sl et B R S 1 AR
M O — R R R AR A R b
k. ORI g3 HE O R i sy T SV 2
Ak,

H EALL VL€ T B e s (AP). JE
AREEEUR. AP AEH TR 5 %KW I % iR
i (5FSAP), /K4 5FSA. 54—
f&W 8 (Th-EDTA) ZGWAERK, Ak
PNHEf K . FEHIE ) Th: EDTA: 5FSA =G
AW, PR )23 3296 A it %€ S 58 FEE i i
SE AP 15

1 MBI7GE

1.1 #7#

5FSAP: AFHFHIY . ThyOs: FilEER
A4 E /AT, AP: Sigma 2 Al /% dh. 12 4L
T E ML Sc: 55 2% Labsystem 24 &) 7= .
1.2 {3

LKBWallac Arcus 1230 B [8] 45 8 2¢ F6{L.
LKB-Wallac 1296-001 #it =0 #i i #5. ADIL 2
A1) 2 i B e g
1.3 XWAHE
1.3.1 B AP BBl 0.05 mol/ L
TrisHCIZZ M (pH 7.4), T7H{% 6 ¢ BSA
F10.5 g NaNs. AP FRUESE W ] AP R 22

CHE AR S IR (39370223).
WeR H: 1996 10-30, #2141 H B 1997-06-17



- 72 - EPMNESEYMENR

Prog. Biochem. Biophys. . 1998; 25 (1)

MR AP K 1.22%x10*~3.90x 107! U/L
RIWKE. IRYWEMNW: 0.1 mol/L Tris-HCl
Zvh W (pH 9.0), & 0.1 mol/L NaCl#l
0.01 mol/L MgCl,. 5-FSAP & K& T/EW .
5FSAP % T 0.1 mol/L NaOH #, il 1§
1.016 X102 mol/L 5-FSAP ¥, #T 4T,
g, RET, HAEY SR 10 1,
BS-FSAPLEW. KAERBEW: F—2:
0.05 mol/L Tb:0.05 mol/L EDTA:0.1 mol/L
HCl (BN 1:1:8), 150.005 mol/L
Tb-EDTA 0.01 mol/L HCl 5% . FR#HTE
Z7: 0.005 mol/L Tb-EDTA 0.01 mol/L
HCl:2.5 mol/L Tris: K (RBHEHN 1:1:3),
% 0.001 mol/L Th-EDTA 0.5 mol/L Tris ¥ .
1.3.2 AP 5 5-FSAP #1E F B (8] X 47 # #h 2%
W, BFLIA 100 ul 5-FSAP T.{E W #
20 ul AP ARHEWR (AJRFLIN 20 pl AP TR
W), % 1 min, ZRT2FMEMS. 10 M
20 min J&, @FLEIA 100 ol T E BB,
% 1 min, #E 5 min/5, B TRF T2
BE. YT HBGARREFKMRE (CPS)
MARRIEEE, U (T - B) /B HEX AP
WEEVER. B ik e VE A BTIE A 20 min.
1.3.3 THKREWH pH EXIRER RS
M. WEFES 1.3.2 ZAME, HFEER
JRIEWEY Tris WEAR, # pHERR. MK
BRBEMREEEIR, EE pH=11, HB
Tris #EN 0.6 mol/L.

1.3.4  FFEATU 8 5O Ay B (8] X 5 oE BH £ 1 %
. MEFES1.3.3F, IRFEMAFLE
BEWHRSG S 0. 10, 20 M 30 min FF
SRR TEE . WRER I B T A B ] X AR oy £
B . AIRBR B ., faE ARl R 4R
B R, REFHMNEREHEENE
30 min.

1.3.5 HHEEMW () ¥ (T-B) /BRE
PERSE . R R /N I 06 W B 3% 6 Ay B[R] X
(T-B) /B##Em, SILIMA 100 pl 5-FSAP
TAEH. 20 pl 4.85X10% U/L AP HRHER (&
JEFLIN 20 wl AP HREZEW W), HtbExHS

1.3.4F, RREMAREERBBRHRY
1 min/&, S LA K F B8 5 & 5w
(D), EAEAE A a] 0 5€ 65 B . S2 36 3% 52
40 pl FEM .

1.3.6 #WEFEEEER: G LER,
ESREF K. BFLIMA 100 pl 5-FSAP T1E
W, 20 pl APPRAEWR (AR FL 420 pl APPSR
M) RIME, %1 min. BB FE N 20 min.
BILIOA 100 pl KK BIEW, H Tris KE
H#0.6 mol/L. &% 1 minJ5, BHMAHEE
EEM (1) 40 pl. 25 10 min FFER 5 GERE .

2 BRSH®

2.1 AP 5 5-FSAP 1F FIET[EI X5 A dh £ B9 2 00
B 1 FRHEERS] AP W ETE S, EH
BEEE, (T-B) /BHFEFFARE, LU
EWEBEE. LA 20 min FHRY PR HE B R KA
MRBUEEL, BVERBER 20 min K.

24 x
20
[ea)]
N
m
]
S 10F
0 — i 1
35 50 500 2500
¢(AP)/U- L™
1 AP 5 5-FSAP {F AR EI X #r R dh 22 M R
®—@®: Smin; X——X; 10 min; A A : 20 min.

2.2 WHERAE pH EXMHRE LR M

% pH 4314 11 F1 13 Bf, ARAEBHZRAYER
PEREEF. %4 pH=11 8, H(T-B) /B
ERERRK, HERKERAKE, #BE
pH=11, BB Tris &% 0.6 mol/L.
2.3 RERICHEEX R4 g L E R m

B 2 O], BE T b T R 5K 5t A B ) S
R, mEMLXE L B EER,

(T-B) /BEG®REBR -ZEH A IEMRK, m

R, REEER LA TR, s st



1998; 25 (1) EYtFE5EMHIEHE

Prog. Biochem. Biophys. <73

WARE G, HRBARME, FREEML
e, % TF AR I R 2OER 2 10 min.

26 -

5 /
0 | | |
15 50 500 5000
c(AP)/U - L7!
2 M EFFEE E X AR Rt L AU R g
®—®: 0min; X

X : 10 min; a—a: 20 min;

O—0O: 25 min; v—w: 30 min.

2.4 BEEEH(DX(T- B)/B iREMLNZMm

Bl 3 AR R A A fE] i A B ] 8 S 0
HWY (T-B) /BRH1HE—E. WL,
MAEEW AT B /N (T - B) /B BN
ErtEIA A L. S4B A 200 40 1 60 pl/
FLEEMIEY,” 10~60 min N, (T —B) /B &M
fES% A, HebmE Rk, Ml
60 pl/FLAE, EFE 415 min, ZWH/NTF 5%.
H5E 40 pl/FLEETH.

1.2+
1.0 MM M —Y
v
X
K oo.8F
A
X
0.6
.
0.4 1 ! ] ! I L\
0 20 40 60 80 100 120 415
¢ (FF IR B AS 1] ) /min

B3 BREREEH (1) M5/ EtmRm
o—@: 0 pl/fl; x——x . 20 ul/F.; a—a:
40 pl/fL; w—w: 60 pl/fL.

12.5 FHHEN4SMHERER
2.5.1 fR#EMIE. fRAEMLILE 4. RIEH

A Y=2.8899+0.4993X, r=0.9374. £

HBERT A HER.

CV/%

| {

.5 5 50 500
c(AP)/U - L7!

—_

4 EALL EWE AP MR R LFIEE EE
o—eo: TRMEHE; a—a: FHEH.

2.5.2 REE. UEWRHE+2s (n=6) HIH
Nk Et, 4 U/L.
2.5.3 WERRE. AN 20 pl REMKER
AP FRUEVE. BAMRER 6 MFEATHE. XHHE
6 2.43x10° U/L #19.70 x 10' U/L {93l &
643 5% 2.22 x 10> U/L 1 1.03 X 10 U/L,
FHRY @A X 1R 25 3N 8.66% 1 6.18% .
2.5.4 BEE. BEERRLE 4. HEEH
10% B9 ETE B2 2.00~3.02x 10> U/L. #t
M. EEFETNT. #NERH AP KE 6 1
TATHE. HEEF AP WRE 6 N PATHE, 3
#it. #EftE M ESES MR (2.20+
0.36) x10°, (1.03+0.06) x10* & (2.30+
0.67) x10°, (1.02+0.11) x10° U/L. MM
1 CV %43 16.2%. 6.31% F1 29.13% .
10.78% . Hb W EKEEMHUETERERE,
JEH T HKERTEARHE M 2R R By
2.6 ImiEs AP REMIE

Mz MEES AP WRE R 2.45 U/L, 4
BT 2.43 x 10" #1 9.75x 107! U/L # AP
FRUE VRS B 75 B AR RV R 2.48 x 101 A0
3.25 U/L, BT HH 93%H 95% .

EDTA 5B E FH R M 22 EDTA #
B FEXREREH, % pH>10.26 B, #F



- 74 - EMESERHERR

Prog. Biochem. Biophys. 1998; 25 (1)

B2 pH>13 B, K4 EDTA 4 EE LI
BTERHI. ot A48 M Th: EDTA:S-
FSARAERNA=ZTEEY. MUK ER
B Tris WEBEL4E, KEZREMASEE
#9 NaOH, fRIE® pH . HIER T, 365%
KBWW SRR ZESHH CO,. M, 7R H
WK RS W, Tris ¥R B B BO B 3 55 5t
BfEX e, WESRF, (T-B) /B
B A A AL, H, ZEM3EeinE >
B, BOA 40 pl/FL BEEEW (1), PMUTES
(T-B) /BWE, MATREHLBEE. B
HEEMBIMA —F BRI T R R a5 =, 5
—HEEAREESMER, RNCERIRE.

HERL R RBWH %P, #47 T EDTA
Xt Th BE/REAEBELE. ZRBR, BEREY
1 HRAR, KBEAHUBRET, BARE
$2. XRET EDTA 58 BB THREL L
AH1:1HEEY. 54, WEH EDTA-Tb &
WFE EDTA 3 81, HBAamE. EmA
Tris /5, VUEHE, WS pH FH .

EC BEEMM R BKEK N 615 nm,
M T BEWE RS RKBEE N 547 nm, HE
iR H 491, 587 Al 624 nm K 4T1&. LK
T, RAfE EC BEWE AR TH &4
¥, EEWBR T 1624 nm &, B4 TH
WE, 7£ TO BEWH 4 MRSE L, ik
BHE/ B 57 615 nm AR E IS/ BRI,
RAE . B RETY AW IE L, RMUEE
VR, T EL AR R 30 A R kST

EALL ¥%:#l52 AP RR K, FHEz—2
WLATEST B 5-FSAP FEREL T, WEE™Y
S-FSA. BHH Th*' :EDTA:5-FSA =t 2 &Y
X337 nm B EBEKRKE K, THEY -
FSAP Rt H B A& JE K F. T H, 5-FSAP
5 EDTA-TH* Z A /DR BERE R =58
%%[6].

2 % x &

1 Diamandis E P, Kitching R, Christopoulos T K. Enzyme-

amplified time-resolved fluoroimmunoassays. Clin Chem,
1991, 37 (6): 1038

2 Bobrow N M, Harris T D, Shaughnessy K J et al. Catalyzed
reporter deposition, a novel method of signal amplification.
Application to immunoassays. ] Immunol Method, 1989,
125 (1-2): 279~285

3 Evangelista R A, Pollak A, Gudgin-Templeton E F.
Enzyme-amplified lanthanide luminescence for enzyme detec-
tion in bioanalytical assays. Anal Biochem, 1991, 197 (1).
213~224 .

4 FRME, BEC, EMHES. BRAHES LS
AHTEIRWEN SR GRBRMEBEOFH. FEESLH
#Bt#iR, 1997, 19 (2): 106

5  Papanastasiou-Diamandi A, Christopoulos T K, Diamandis E
P. Ultrasensitive thyrotropin immunoassay based on enzy-
matically amplified time-resolved fluorescence with a terbium
chelate. Clin Chem, 1992, 38 (4): 545~ 548

6 BREL, FEE X FHE BRANETELLEN
EWERMEE. W, FPEAYYELLREYEENE
Re&Esm. BUELEXREEYERTH AL XHED
& WE: PEEYYEES, 199%. 50

Enzyme-amplified Lanthanide Luminescence
Assay of Alkaline Phosphatase. ZHAO Qi-ren,
LI Mei-jia, LIU Jie, SONG Na-ling, ZHUANG
Xiang-lian, CHEN Ai, LIN Han (Institute of
Radiation Medicine, Chinese Academy of
Medical Sciences and Peking Union Medical
College, Tianjin 300192, China).

Abstract An enzyme-amplified lanthanide
luminescence assay of alkaline phosphatase was
described. Optimization of important factors in
this assay was studied. Improvement of stability
of signal/noise ratio by using methyl silicon oil
(I) was first reported. The sensitivity and the
accuracy of the assay were 4 U/L and < 10%
respectively. The concentration range corre-
sponding to 10% precision was 2.00 ~ 3.02 X
10 U/L. The activity of alkaline phosphatase in
serum was also detected and the recovery was

93% ~ 95%.

synthesized and used as substrate.

5-fluorosalicyl phosphate was
Key words enzyme-amplified lanthanide lumi-
nescence assay, enzyme-amplified time-resolved

fluorescence assay, alkaline phosphatase





