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W OE: Wk A LR mI SRt NIRRT R IR, TS sk fe B ARG S EARPAER . AR SGT AW
Ao P JRoH R e Ak (Enkephalin, ENK) 6 —#r 8T Z 69 L7 &), 12 2 AR R & REFEKZH LA T Lk
REGRB GFALEERN TH. RELARARE. OB RARKZENRARRLZRALFH S M. KT RA
A R AR E SRR E LM LR &% (Minimalistic immunological defined gene expression, MIDGE) 7
kM) AT AR (Preproenkephalin, PPENK) PPENK-MIDGE-NLS kB # 4k it %% & 427 ¥ B4k 69 L ik 4
&0 I PCR ¥ K¥ ¥ X R ATmwE Ak & (Preproenkephalin, PPENK) 4t 2 L F , & ## A\ pEGFP-N1 J§ 5, XEs
MR KK AOS BT BAIRE . RNA & 255 69 K 84k, %3 AT Lo B4k A 69 & kA LR R
B /7] (Oligodesoxynucleotides, ODNs) 3t [l o A PRIEHAK G ANME Ao KL A F, HARa) — 3% %3 T 4% 242 /77
(Nuclear localization sequence, NLS). & X, 20 I K A= b 2 B B 460 242 F 4 %, Western blotting 40| 2842 N
AR &R G ki, 4R 25, PPENK-MIDGE-NLS #4548 kK RiERkmieF R X Tk &G, ¥
RO FRGAE— A NRZHE R E . RS RAV L EART R AR A TG F=08 F7 S WUdk do B3 72 345 49 47
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Construction of PPENK-MIDGE-NLS gene vector and the
expression in rat

Xi Chen, Xuemin Xu, Xijuan Peng, Wei Jiang, and Linong Yao

Department of Anesthesiology, Tangdu Hospital, Fourth Military Medical University, Xi’an 710038, Shaanxi, China

Abstract:
myocardial protective effects against ischemia-reperfusion injury. Gene therapy is promising to increase endogenous

Increasing the production and secretion of endogenous opioid peptide by immune cell can significantly induce

enkephalin (ENK). However, classical viral and plasmid vectors for gene delivery are hampered by immunogenicity, gene
recombination, oncogene activation, the production of antibacterial antibody and changes in physiological gene expression.
Minimalistic immunologically defined gene expression (MIDGE) can overcome all the deficients of viral and plasmid
vectors. The exon of rat’s preproenkephalin (PPENK) gene was amplified by PCR and the fragments were cloned into
pEGFP-N1 plasmids. The recombined plasmids were digested with enzymes to obtain a linear vector contained promoter,
preproenkephalin gene, RNA stable sequences and oligodesoxy nucleotides (ODNs) added to both ends of the gene vector
to protect gene vector from exonuclease degradation. A nuclear localization sequence (NLS) was attached to an ODN to
ensure the effective transport to the nucleus and transgene expression. Flow cytometry, laser confocal microscopy and
Western blotting demonstrated that PPENK-MIDGE-NLS can transfect leukocyte of rat in vivo, increase the expression of
proenkephalin (PENK) in tissue, and the transfection efficiency depends on gene vector’s dosage. These results indicate
that PPENK-MIDGE-NLS could be an innovative method to protect and treatment of myocardial ischemia-reperfusion

injury.

Keywords:

U JL AR ML P34 T 45849 2 s AR DAL ) 0 e
A, Sl WiALEE (Ischemic preconditioning, IPC)
FBRIMLE A H (Ischemic postconditioning, IPTC)
47 2 U JUL R I PR 3 400403 i AT R0 PR DR DR A
BLEINS), (A, RiE IPC iR S IPTC, 7EI BRI
FAHR RS2 R ERFN I i 2, i HAA g e AL
PUER AT RE . KW FEUESLRT i 52 4K (Opioid
receptor, OR) =543 T IPC Ml IPTC %, 1M
HANEYERT 225 P fiE 5¢ a8t IPC A1 IPTC #Y
ONVRAPERT, B O URPEREEE | Ji oAk
WL UCEFHEE RO, (A, A IPC
RUONE R BT 2 245 4 3] e B I O T i DR R AR
P, X R 28 R GE R FR G 1 22w P
RIVXHE A i, 32 DR RS™ B IR 1 B 2 244

ischemia-reperfusion injury, enkephalin, gene vector, leukocyte

ORI YE IR IR A, BT AR 2 SRR —Fh
RETEAR N7 7™ A BT 7 26 4 Joa iy LA 1) Bl
LB R 7k, DTSRI IPC Ml IPTC
AR D O UL KL PR 4047, AL O LER P
VEFH o 5 DR e DU RT R B R 388 o o s B 288
YA RO

O JUL SR 098 3 450 0 1) Jy 38 i SRR AR 22—
SERLAH TG AL . O LRI R B SORE , TR 20 i 2R
2 BR B2 R G A0 B K O TR PR BT A R
(Endogenous opioid peptide, EOP) i, H4h,
Tl b g 200 M N FRAZ AR L IR E AR L A 4 D
JIE K 4t e 55 #5 WT 5 8 43 WA ki ME K (Enkephalin,
ENK), W¥TE EOP TEALfrhiix 2 R e nIRIAE
MOV, T ik Ay 200 - A PR BT B T LA

cjb@im.ac.cn

259




260

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech February 25,2015 Vol.31 No.2

AP ) SR A B B . DX P i R R SR B

AR S RE A MR | R AR A R IR
JIK, B EZH AT B el R SE A 2
o AR B, (U B A AT e b
7 FLAFTE 5 B A A 2 i ZH i m] RE T, Bum k]
IS . AIXT/NEG DNA At 2B AR, JE
TR EAAN RS A T8 AN, PO T R
HEMA, R EARRAEYRNE, dRERR H
SEAFTEDUAN R 8 A PUAR I 7 A | PUE R 2GR
BT ERIE R R IRUUE . X CpG K H BRI e
P22 S Al FLAAR ]

BT « ARBORL AL S g i SR BE IR R
iA (Minimalistic immunologically defined gene
expression, MIDGE) I 5e /it |- A P il 56 [] 2k {4k
e, MIDGE B2 & sl T. HLE
DI RNA B3 P8 RSy 1-, I & e
LSRN SERATRR TS . MIDGE 3 1k HC TR (1 ]
BACHERARBUN | e = HUE R 2455 KA X
1 CpG o1l Jhifi PR B AL R A R0 G 3] 4 i
¥, AW TE MIDGE _EFfHn T —AM20E 67 17
51| (Nuclear localization sequence, NLS)“z]O

AR AR H PPENK-MIDGE-NLS £ [H
AR T L2, 1o LR ot S5y 750 i e ok B I
TR & i, SR G P A0S R N R
A ERR A O IUER B VR T, O LI T -8 T 45
WS 155, K AT a2 R ko LR
PR SEBMIETE BOR A R AL

1 MR

1.1 #
pEGFP-N1 J5UH i 27 DU 42 5 K 24 A fh S 56
FHRAE . SD KR S DU ZE 1R K2 sL g6 s e
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4t FEEATER)IT 4 ODNs, H 13 PR A Ak HE K
[N, PCR 5I¥yh bifFA: TAY) TAREOR IS
AR FIG B, M 2C 5 Sulf-MBS Wl H _E i
AETAEY TRBEARARAE . RS E A U] b
Ase ] . AfIIl, #MUIREE Exolll ) H New England
Biolabs A H], T4 DNA M4 . RS Fithr
£ (20 bp Ladder, DL10 000 marker), PCR j=¥j]
TR & . DNA e [F0aR £ 241 H TaKaRa
Nd. EAS TR (6 500-66 000Da),
B-actin, T PENK HifAg [ Sigma A Fl. ks
FEEEH S H QIAGEN AH]. BARKK N
Biowest agarose, Western & IP i f#n . &
I B #0 %] 57 PMSF (Phenylmethanesulfonyl
fluoride) . LM H 38 = KW HORBET T, W
ZL3EH (PE) -cy5-Fric /NPT CD45 ., /)y
RAPLK B CD3-PE \PE-#RIC /N RHTK IR RP-1,
— P oK BPt /D Bl IgG2a+tb PE ) H BD
Biosciences, 2GR i SR AR IC /N BT K
il CD68 g H abd serotec, 3E7 I H Gramsch
Laboratories. s#ZHZL . A& I 240 A 53 25
R & W A BT AR P A R A BRI A
=% S 7w B i A s VT 1 D

1.2 BiAMim & FAERIPEEH) ODNs BIE A
T RIZH A tRNA AR — S8 Jm) F8 B AN
XA DRI, 3k 2 SRR A S 2k, RIS B X
(R 43 W 3 T8 SR s REAR S5 4, R Ry R e 46
¥ o BADL B A AN P (RNA AU 1) & e
g5Ky, MEEAMERE Y ODN B4, 4 ilfE
LW v fin b5 H 35 DR 3R 25 HE VR it 1) D7) 46 151
FEXT I (G UI7 55, REAZ 5P H 14 I K SRR HE W
Ui ARSI 11, DT AT R Hb B L A P9 A R A1 D) il
P A A7, S350 S TR B AT A P o R ) ODIN T
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J¥54 : TAGCGCTCAGTTGGGAGAGCGCTAAT,
ODN2 J¥41|251: TTAAGGCGCTCAGTTGGGAGA
GCGCC. HEESER T RY Hil iR KP4k
KIHREER (B 1),
A ereceeat 7T O A CTCGCGGAATT
G G A CAGCGCTAAT Gg, g A GAGCGCC
ODNI1 ODN2

1 ODNs 5 44544
Fig. 1 Protective structure of ODNS.

1.3 H%EAMFIIREE

¥ E i £ 41 NLS (PKKKRKVEDYPC) Jj—
FMEIERIT Y, G5 AEMAHEAER, fRIE
T ARRIBCEFSMERER R IE . o TR
AR b, RS AN SCHR] Sulf-MBS I 5
{-4P45k) ODNI #42 , il 5 H i A
FIREERE . —MMACHSRE LT 5 ODN |2
TE R e B, TRINHA NLS MOBIE AT EEEE, M
M3ZP T ODNI1 5 NLS ffi#dE, Hit, Xt
ODNI1 WJEF+ A T & 5810 .
1.4 BrERERIXIERIKT

BE M Py V) B Ase T A1 AfL I XX i 1)
pEGFP-N1 Fifi, 1% e EeRe ik, By
1.6 kb ZEA i Be, B A 3h 1. EGFP AR |
RNA F27E 741 1 Jk R TR AE o XD 0 20 ks
pEGFP-N1-PPENK, 1%yt JIE bl B s i k ,  fie [l
W&y 2.4 kb A BE, B R 3hF . EGFP-
PPENK [ . RNA £ 741 (1) 3 PR A HE

1.5 PPENK-MIDGE-NLS &R # ket
A B BB FIAHE K 3 A5 BEJR S
ODNs #4541, 7 T4 DNA &EEEMN/ERT

16 Cilf /)i, #f7i%H:, A Exo MIAMIIEFAL
PR AL R 43 B PCR =i ik ik v & gl Ak
MIDGE-NLS #; /4 .

IARIE AR PPENK £, ] PCR 4™
# PPENK Z:[H ., PCR F=#JH Eco 31 1 ],
Kpn I #l Sac I jHfb/5454L . A pEGFP-NI
Bk, EELL A, LIS ZH D PPENK-
MIDGE-NLS #:[K %4 . PPENK-MIDGE-NLS 3
KR R 254 7R B 2 B .

o—_ T

NLS ODN1 CMV Insert PolyA ODN2

2 PPENK-MIDGE-NLS ERE kR EE
Fig. 2 A schematic drawing of the structure of
PPENK-MIDGE-NLS.

1.6 PPENK-MIDGE-NLS £ E #{K3E L8R
o ol
1.6.1 B4 SR v S A Xt G 88 40 L ) e R

12 2 SD K, FEMLAT AW, 46 H.
AR HR A A R IGTRESS 100 pL 584 R AL
FIERJREBRIE, 4 d JFEBRARRITSH 50 pg
PPENK-MIDGE-NLS 3% [H #§ {& , X Bd 41 3 &t
50 puL 0.9%4=FEEL /K . 24 h )5 % B EL 2400
AFEICE, WL R FRAS I 3 A I JE G HR B ik 2
R FHAMUKEY A, DAPL Yt )5 79t B
B T WSSO LE A LRI,

S A AT BEZH 5 A1 3 R R4 LA A
RYEAL A", WL EA (PE) -cy5-Hr
ICA/NERBTR B CD45 pric e A 4 fd, /e
K CD3-PE #nict T 4l HbnifE il & 41 7
Mgl PEARICH/NRPUK B RP-1 175,
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WAE TR IS /NPT CD68 (7
W BARZ/EL AN ) B8 3BT (PR vE BRI BT H
BRI A 51 Tyr-Gly-Gly-Phe)., 40k K BB/
R IgG2a+b PE A, [RIFRE Gy iy xt Bl o
2200 i ARG I 5 o 1 A0 i e R R 6 5 6 Y
ko

Western blotting £:0l] PENK £ ik : 47l
RARIER KB XTI . S04 K R RAE
FRALTE S PENK HUAA 14 5296 25 K B 48 5E B2 A 1
TG B2 BK B B2 R4, DPBS H IR, A1
B0, —80 CHRAF . g B LR 50 pg, A8k SDS-
RN BER TR, F T R A 2R
YR, Wik 4 CEMAER . IIA 1 : 1000
PU-PENK ZalEhiih, 2258, HHWRIEGEMA
122000 —H. EEPRIG I 6o 0] A A 3 e
W (NBT). MGG B 550 .
1.6.2  ERARER KRS B X B 40 A % g KO AL
&g

12 1 SD KEFBfHL N 4 41, R4l 3 K. H
o3 WA A T R FIKES 100 pg
(500 ng/uL) PPENK-MIDGE-NLS Jt: Az f4, *f
P2 R # KI5 2 mL 0.9% 4 FREL K o 15
PPENK-MIDGE-NLS J& 24, 48, 72 h R&M#K
L NI | B 2111 S S O £l W6 W AN T 111 A
KA ARAI PPENK-MIDGE-NLS %} 4% Fh 41 ifd
(R iR

7% 15 2 SD KBNS 4, R4 3
Hoo 4 A9 5 4 7 # Bk 35 PPENK-
MIDGE-NLS JEH# A& 50, 100, 200, 400 pg,
HEHAR 2 mL, XHEAFS 2 mL 0.9%4: #4h
Ko 24 h R MMBIRA, il & 20Ml Bk, e
IR EIEATRRC, B A ARSI A 5 7
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SRR R

¥ 6 2 SD REBENL WP, LB 2H KR
# K TE S BE N 244 200 pg (1 000 ng/pL), X HRZ
S 2 mL 0.9%E HER K, 24 h J5 1% B %
BARRIE (40 mg/kg), 1 4%ZRHRER:, Bt
MAHLEZRPEEPEE 4 h, 30%EEHHA B
Ko AKEYI (10 pm) J5 ] PE-cy5-Fric i/
BT R L CD45 i 4L, DAPT 4 a4tz
TEOE IR AR T AR (1 40 i 7E O LAY 123 % i
MERR YR IX

2 BREM

2.1 PPENK-MIDGE-NLS £ [ # &
ARSI W IIE T PPENK-MIDGE-NLS 3

g, B3 RS R REE A vk a5 L, o

YK 1 & DL10 000 DNA marker, JKif 2 4

bp

2000

1 000

B3 MIDGE-NLS & &4 i ikia il

Fig. 3 The determination of MIDGE-NLS by gel
electrophoresis. 1: DL10 000 DNA marker; 2: MIDGE-
NLS gene veetor; 3: gene cassettes without ODNSs.
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MIDGE-NLS K #AK, JKiE 3 #i%#: ODNs Z
B H B9 R K £k HE . MIDGE B4y T4 K
1600 bp, %4 NLS J57EZRAEME b 14 B vkGH B2 25
A&, [KIlk MIDGE-NLS ) H ik 25 . S /R 1 4 1
AT 1600 bp, HHEMIMEAIS PPENK Jt
PH ZRIAHEAH 22 KA 50 bp.

2.2 [EHEREST PPENK-MIDGE-NLS # &
IRBVEE MR

Jo TR RER ST PPENK-MIDGE-NLS it
PRI ABE T e Y id AR, FRATTIM I 55 R 4%
SN 9 RE SR I AR B, SR RS
FEREAR 24 h Ji, WOCILR A A T FRA TSR
FNRZE RN 4 R, B 4C A MEE R4kt
HEHRE @OESIUR) BEIR, K 4B 24 DAPI
Y@ AT AN E DL, 4A E PR B A TR
G TS AR FRER K 4 K BRA MR B 4 e 9t R
FIRZIE (B 4F), IESE T BUANTE (A4 ) iy
gL, R A AR EEIR KN R 50 pm.

Merge DAPI eGFP

50 um B 50 fum

PPENK-MIDGE-NLS

Saline

50 pm

4 BIRTERREHR R FRIX

Fig. 4 Expression of gene vector in inflammatory
tissue. (A) Fusion image of B and C. (B) Cell nucleus.
(C) Green fluorescent protein. (D) Fusion image of E
and F. (E) Cell nucleus. (F) Green fluorescent protein
wasn’t expressed in skin and subcutaneous tissues. A, B,
C are images of experimental group; D, E, F are images
of control group.

TS M AR UE S T AR SR i A%/ L W 4
T 4. RLAAAIRAR , Ha 45 Pl 1 4 i rh g (¢
SR A 4 20 M AT o5 ) B A RT R A Ak g
M1 1 AT SN ZR AN &R T AN A e e, Hopot
AN JeoR i, I T 408 A /D i
Y %of REZH B] 5 R PEPE 4 3 2 F-3491(E R 2.57%,
Ui B A0 A B A — o BT kR, H Sk
5 2 11X FE 2L 9 BT JERC IO 44 200 i 1% B 2 3 1 ot
kb AT %1, PPENK-MIDGE-NLS H: K #4438 hn 7 =
BT R R 2235

[l 5 & Western blotting £l PENK 2 [ ik
IZER, 0, 1, 2. 305 IER Bkl
SRR RAELA S, IR RAEA LY . TSk
JeTESPT PENK BUMA Ay 52 56 2 4 AE 2 2L (1)
PENK ik, WK 5 rlIEREMA 15 Ak

x1 A EMAERIFERE
Table 1 The ration of eGFP expression in
leukocytes transfected by gene vector

1 2 3 Average

Granulocytes (%)  20.75 47.58 32.67 33.67

T cells (%) 0.92 2.75 1.83 1.83

M
onocytes/ 28.82 2432 2003 2439
macrophages (%)
Opioid cells (%)  19.15 36.13 233  26.19
0 1 2 3
_—— Y <«—— PENK
(34 kDa)

et —C R

5 REAKRKETHLH PENK & HRIEHHEN
Fig. 5 The determination of protein PENK in the skin
and subcutaneous tissue.
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H#MAS (2) %% PENK R FEARI D
KFIEHEHL (0) FIXFRRAH (1),

2.3 BaBKiESt PPENK-MIDGE-NLS EE#
K%t B 40 AR R 3E R R KO AR

AW 5T 0 e 2 H R 2R T PPENK-
MIDGE-NLS J K 2 {4 2 75 fig 3 120 7% G 1 40 i
T AEC JURE ] 7 AR ek, DRI, ke S 2 4
J BE A B A gt 1 40 L O BLAE O WLZE 2L
HOCHE . WK LR A 200 pg J5 24 h, O
LA 2R ok VR U0 R v R BT G iy 1) 1 240 L
Kl 6 RO VA Sk R Ul R ZE RO R A N 404
Elg. Bl 6D R WS b sk a5 Rk
EUZR, K 6C RO AL A4, K 6B i
AR DAPT e ft, K1 6A 4 B, C. D flA
IS o TR 6 G ) 2 %) 11 40 B A O WLZ 2L A 1
TE o T BRZH R By LR 2R U0 v ) 3 4 R
Wyt EAM RS, BPRA NAEEIR R
10 pm,

F o2 Hmom oW a R AW
PPENL-MIDGE-NLS 3 [K 8 44X 45 Flr 14 41 g 4%
YU H S 2RI 25 R308RI 7 AT
B 24 b ERIANMG . PR/ E LA R
L (0,5 S B 1 BT JEK 114 2 3 28 R (1] 1) <
MREAR, T T 4MaxTag st REH
1o o AR, R EH R B A% G A AT kg R R 2 A
YL BN . R 3 N ARRFEEA TS
24 h LA A bR R, DU E R R
RISk & 8, AT ENAE AR FESS 5 50-200 pg B,
AR P Y R B A S A B I AR L Mk A
Sl 400 pg B, A Y SR AN T ) o A 1S 0 i

P
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Merge DAPI Leukocyte  eGFP

4

~
10 um| 10 um

PPENK
MIDGE-NLS

Saline

10 um| F 10 um| G 10 um | H 10 um
B 6 HIKELCAMBARBEIFRIE

Fig. 6 Expression of gene vector in Myocardium. (A)
Fusion image of B, C and D. (B) Cell nucleus. (C)
Leukocyte. (D) Green fluorescent protein. (E) Fusion
image of F, G and H. (F) Cell nucleus. (G) Leukocyte.
(H) Green fluorescent protein wasn’t expressed in
Myocardium. A, B, C, D are images of experimental
group; E, F, G, H are images of control group.

R 2 BB LRMER BTN
Table 2 Time history of gene vector’s transfection
rate

) Monocytes/  Opioid
Time Granulocytes
() %) cells macrophages cells
(%) (%) (%)
24 25.41 0.12 19.14 20.13
36 17.56 1.69 11.22 15.78
72 5.49 3.96 4.32 5.01
03 —o- Granulocytes
— T cells
—&— Monocytes/macrophages
:‘_.; 02k ¥ Opioid cells
=
8
g 0.1+
=
0.0

1
24 36 72
t (h)

7 BB RAERYE
Fig. 7  Transfection efficiency of gene vector in
leukocytes.
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F3 HAXAMEEARMNENKR

Table 3 Dose-effect relationship of gene vector

M tes/ Opioid
Dose  Granulocytes onocytes piot
(1) %) cells  macrophages cells
he (%) (%) (%)
50 8.25 0.09 6.59 7.12
100 15.26 0.10 12.33 14.79
200 22.49 0.24 19.89 20.17
400 23.11 0.30 18.99 20.21
025
0.20
8
s
8 0.15F
51
&
é 0.10 -@— Granulocytes
= —& T cells
0.05 —&— Monocytes/macrophages
-¥— Opioid cells
0.00 = o —N —N
50 100 200 400
Dose (ng)

8 HAMBMAEELAMER KR

Fig. 8 Dose-effect relationship of gene vector.
3 Wi

iDL 37 N 7 X 7 G 7 R N L L
BRI B S RIFE A et
PEAMIFELE . R A IR PE G MERR , SR EE 2
SEIAT JI B o R PSR A2 AU
AR, RER AR A B m ORI R
R EAT e ik, T HAEAE S AR TR R ALY
FIREME, BURILHMBE . HXT /MG DNA 255
WU A . Fokigafid ) PPENK W2 FHT3h
YIPEIRIRTT , © mAR MR T AR SE R 75 i 1) PR
il AR SR B AE SN A B PR = A

A R 25 ARG 5 B AL Rk | X CpG
TR RR A S SO A FLAAR AL T X 2 )
FEAEFRBELAST: T 05 B 55 JTORE B0 A i R L
I, ARl A TT R | B YRR 1R R D A
SRR RO B

AR 7E | AR BORLR O S JEUE A [N 3
5 (Minimalistic immunologically defined gene
expression, MIDGE) 1] v /I | 3 P i 35 R 2% 1k
2, MIDGE #i 2 & sh 1. HsE
KA1 RNA FGE P o gtk o+, HZ et T
FREEREAAR, HLBURLA B BALHE ARV =4t
T 2R T 25 B R IRAYS. CpG e dl . il T34k
oy WA i s DA R R R PR B, 3 TS
I 5 28 3 AR MO AZ I A AR AR N 23k, $s T 3R
RROR, TREE TS NLS A 2R T
AL e R A M A P PR E KRBT S B9 ODNs
SEBEAZ AN N (RNA F5E C IRZEA L,
P Y VAL IR (8 TR A S, A B B LA AN
M NAZIR SN BEAVE T, B T LR B A A e
P ik, PPENK-MIDGE-NLS % [ #4514 5t [
BT TR R AL T B Z AT REME

Hi/& 4 A1 PPENK-MIDGE-NLS 3 X 2 {4
Jrg BV S B R 8 B ) e G v K A L O e ik B
AL, 5 B9 Western blotting 45 J-tiiE AF % 5
R AR BES I NS PENK HEAMRLE, K
4A REROSOLE ARB RGBS ML ORI
& EUR IEB AT ST 24 b JE PR AR N Kk
F AR A G fg 240 B 2IS 78 = A s A4t i A
BARZ/E RN (R 1), B 6 IR 2 A K S ]
DI QL A0, JRAAE oL (H2 5K 4
HLER, SREPOCHEITE 24 h RIS T4
W, TR fF e BT, e FRATTRT LAHEN, # ik
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-4} PPENK-MIDGE-NLS JE:R 245 7E 24 h 2
PUBIIE e LA, E A AR, Rk HIIEA,
BARTEST 24 h I, S5O R C &I AL

i ol R &5 R UE B, B OBk g
PPENK-MIDGE-NLS 3 K 5 {4 X} 45 Fh 2 70 iy (4
20 P S e G, (LR A4 i R B A/ W A Ry
SIERANML (K 2) BT R BT & R A0 e G
iR A AR fR a3, FATT AT LA H Bl I a) A ZE
(24-72 h), KrAN | SRR/ 0 AT L A 2 L 3] e o
J R BEA: A AT o b 28 4 R, T T 4 A e
R VESIES IR E =t GNP <k N (P8 9ESE= 70 9 o)
T A0ME %% Y AR FRAR S o O LR it PE-E VR 451455
I 451 493 8 157 5 10 (14 1 40 S A R A, T
PPENK-MIDGE-NLS 3 K 28 {4384 Jiin A 241 g i
KBTI BR 290 3 d, A4 6 25 A0 R 2044
Keik 2 FILL b A2k TR R i e da B 1
A2, (ERSMEMERT R 225t A AU Ay
5-10 min™, f3k%H, PPENK-MIDGE-NLS
FEPR AR AV B T NI PE B 2p o, 9
H e LR RGP A 2 RERIVER, B
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