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[(FEE] B8 LRSI R 1 (Drpl) /v LR 2OV H M B 8 EE 200 (APS) X Ek gL
P WU/ BRI O I RE R E I WL . ik SR REHLECE R0 18 A Mt CSTBL/6] /N By kXt R
20 JEZME (LPS) ZH I LPS+APS 2H, 5420 6 2. K LPS i Sl 40 et O IR AT . BT ARG 6 h &
FE T K IR 8] ., SR FFAEERG 28 W 30 (ELISA ) Aar il /I BRI 26 P R 77K 5 LPS 4 FRJS 24 h AT O3l
EIA O EDIRE, B A B4 M5 (LVEF), 225 A4 % (LVES), 2 E & KR N2 (LVEDD) FlZE &L
AR AR (LVESD) 5 e J B 220 Ak B8/ SRIBG O WLAL Y, 2R F 85 (4 5 B3 it 56 (Western blotting ) A& i 987 R
BT - (TNF-o ), A2 -6 (TL-6), C3a, Drpl  ZRRIAARDZE 1 1 (Fisl), LR & 1 2 (Min2),
AT ZE 458 A 1 (Opal) BRI B 3L A9/ BUG D5 LAN I AR HL-1 4328 X JEZT . LPS 41, LPS+APS 41
T LPS+APS+ 2 14 48 AL 0 B 1L M A BX R (FCCP) 2H o R IS 1 40 (ROS ) A 02K 391 480 46 I 4 18 4 1R R
HL-1 4HAE P () ROS &3 5 SR LR A e (7 8 57 6 (JC-1) A6 2o A B H 52 (MMP) 5 >R FH = e e i
T (ATP) A ) & A I HL-1 2N ATP &, 55 SXTIR4L A, LPS 41/ RO IER LVEF, LVES,
LVEDD FI LVESD Y0 i F#A% , e kiiA iy ROS &4 W 155, MMP Fl ATP &40 R R 5 1M APS A Bl 35 %
YuPEC AL /D B B BE4E kR ( LVEF : 0.571+0.026 [X 0.287 +0.045, LVFS (%) : 33.13+2.11 £, 21.22+0.99,
LVEDD (mm) : 3.74£0.10 I 2.77+0.05, LVESD (mm) : 2.74 0.09 [t 1.99+£0.04, ¥ P<0.05 ), Wi & F% % .0
WL ROS &1 (ROS (%) : 138.39+9.28 [t 260.97 +19.22, P<<0.05 J, B {4 ] MMP 1 ATP £ & K [ [ MMP
(L1 40, /2340, Y69 3 A ) £ 0.91+0.05 [ 0.55+0.01, ATP (%) : 9422+ 10.11 [, 58.74+5.39, ¥ P<0.05 ),
H. APS ] B A0 TPS AbHLS 1Y Drpl Al Fisl K i3 Fak LUK Mfn2 Fil Opal 25 K34 [ Drpl/GAPDH (%) -
126.33+11.70 F 218.75+19.44, Fis1/GAPDH (%) : 105.71 +15.77 [ 194.39+5.27, Min2/GAPDH (%)
92.75+10.44 [ 41.88 +3.95,0pal/GAPDH(%):98.14 +3.71 1. 55.94+7.30, 3 P<0.05 ] #ei—4%H HL-1 41
JHAE ARG PR O U AR Y HL-1 4fIZ8 FCCP AbFS RIS 36 APS FUER- 30 . 4518 APS @i #ilil Drpl
SR RS AR 3 4 VA S U LA B ) AL I S A b A 45 , e A s O I T B 1L )
RIRA] AR U U 93 7 B LB 0 B AR AR IR S 5%
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[Abstract] Objective From the point of view of mitochondrial fissure balance mediated by mitochondrial
dynamic related protein 1 (Drpl)to probe the protective effect and mechanism of Astragalus polysaccharide (APS) on
cardiac function of mice with septic cardiomyopathy. Methods Eighteen adult male C57BL/6] mice were randomly
divided into 3 groups: control, lipopolysaccharide (LPS) and LPS+APS groups, with 6 mice in each group. LPS was
used to induce the mice model of septic cardiomyopathy. After 6 hours, the peripheral blood was taken from the mouse
caudal vein of each group, and the levels of serum inflammatory factors were detected by enzyme-linked immunosorbent
assay (ELISA); 24 hours after LPS treatment, ventricular function was examined by echocardiography, including left
ventricular ejection fraction (LVEF), left ventricular fractional shortening (LVFS), left ventricular end diastolic diameter
(LVEDD) and left ventricular end systolic diameter (LVESD); the mice were sacrificed immediately after examinations
to obtain cardiac tissue. The protein expression levels of tumor necrosis factor- a (TNF-a ), interleukin-6 (IL-6), C3a,
Drp1, mitochondrial mitotic protein 1 (Fis1), mitochondrial fusion protein 2 (Mfn2) and optic atrophy protein 1 (Opal)
were detected by Western blotting. The purchased mouse atrial muscle cell line HL-1 was divided into 4 groups:
control, LPS, LPS+APS and LPS+APS+carbonyl cyanide 4-(irifluoromethoxy) phenylhydrazone (FCCP) groups.
Reactive oxygen species (ROS) assay kit was used to detect the content of ROS in isolated mitochondria and HL-1 cells;
mitochondrial membrane potential (MMP) was detected by mitochondrial membrane potential detection kit (JC-1); the
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content of ATP in HL-1 cells was detected by adenosine triphosphate (ATP) detection kit. Results Compared with
those of the control group, the levels of LVEF, LVFS, LVEDD and LVESD were significantly decreased, the content
of ROS in mitochondria was significantly increased, and the contents of MMP and ATP were significantly decreased
in the hearts of LPS mice group; while APS could improve the indexes of cardiac function in mice with infectious
cardiomyopathy [LVEF: 0.571+0.026 vs. 0.287 £0.045, LVFS (%): 33.13+2.11 vs. 21.22+0.99, LVEDD (mm):
3.74£0.10 vs. 2.774+0.05, LVESD (mm): 2.74 £0.09 vs. 1.99£0.04, all P < 0.05], and obviously reduce the content
of ROS in myocardium [ROS (%): 138.394+£9.28 vs. 260.97 £19.22, P < 0.05], significantly inhibit the decrease
of MMP and ATP contents [MMP (red/green fluorescence intensity ratio): 0.9120.05 vs. 0.55+0.01, ATP (%):
94.22 +10.11 vs. 58.74 £5.39, all P < 0.05], and APS could significantly inhibit the over expression of Drpl and Fisl
protein and the lower expression of Mfn2 and Opal protein after LPS treatment [Drpl/GAPDH (%): 126.33 = 11.70 vs.
218.75 £19.44, Fis1/GAPDH (%): 105.71 £15.77 vs. 194.39 + 5.27, Mfn2/GAPDH (%): 92.75 +10.44 vs. 41.88 £ 3.95,
Opal/GAPDH (%): 98.14+3.71 vs. 55.94£7.30, all P < 0.05]. Therefore, HL-1 cells were further used to construct
the model of infectious cardiomyopathy, and after the HL-1 cells were treated with FCCP could significantly inhibit the
protective effect of APS on the model. Conclusions APS can inhibit the overexpression of Drpl, inhibit the excessive
division of mitochondria, reduce the oxidative stress and mitochondrial damage of infectious cardiomyocytes, and finally
improve cardiac function. The discovery of this mechanism can provide a new theoretical basis and clinical reference for

the treatment of patients with infectious cardiomyopathy.
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i B SR ML IR 2 N R 5 | S A 2 28 B 1)
REREFZEAIE T G2, BOR R . HAuD AT
BEAE R SR R TP R S Z R AR B 22— RO
WG 4 355 3R 2k 13.8% 0 UL O UL Y e BLAL
FhOEY 5K 22 % G505 (LVEF) BEARATR &0
WLAnaET=" " BRI PR L A K N U FLA kA
7 LR T IR T —E W R, (0 R e A J%
etk LI 9 22 95 2 R S8 R AT AR Wy 712
U, IR e O LS 79 3 BT R 0 UL A
A PR S BT S I R S

EPE, HASEEMER LR h i) iz
FHTIRIT RGN . BRE—Fh i R 2581, &%
A ZHE BT I G | 2 R A Y, TR
BEFUAA BRI RI . B (APS) S 3
BEHRIBUN A U 2 — o EdRIE , FHon] {2 4 i
Je B8 LN, M T e 2 A A7 e B i DR
RSV BeAh, APS IR T B IR AL 25 11 ks B
(AKT) YRI5, BT BB WL . Ok B2 TR %
B, APS W 3 (2 i S I I & T B AN b 1
S, 2R R, APS AT LU 26 kR
FERFRAER . A0, Guo 257 WFFEEW], APS
Wt AMP JE AMP 3 16 2 (U (AMPK) 3
AR RIS SR A R . Li % BB E
FE, APS WU 20 (LPS) i S 19 N\ 45 HL 1 IR
FEAIM (Caco-2) BYRAER N . SRTM, APS X} LPS %
S0 LA L 2 i 540 AV FH B ECHTLR i AT 2

9% 26 B, ZRob7 (R 1) B P i 2 I B i & Je 30 1]
O LR BEBE T B & A i R 2

ML 2 5 SRR T BE R AT A PR , AN AR g i
15 AR AR ORIk B W] | 2RI AR R A | ek
R N | S TE o - 2 4 YA N A BT ]
K FE APS XF LPS 75 5 A4 /08 o0 L %3 A9 R B 4
FH B HAL o 38 3 M s 8 8 LPS 7 /N BRUMe B2 0
BEHY F 53 A 2 7 i A A e A /N BLC i
Ifg OV S AEFE R | OB AN 3 L 48
RAARRBEHLA, (MMP), = BRI 1T (ATP) & & S Zeki
A3 B il A A DG B e /N RV LA 8L i 2R3k
78 A S S A 53 5 1T REAE e 7 O LS £ 1 A
R TR, S AR R T R o) 2 SR e
ORI A T3 B IR AR R 5% .
1 #RE5FE

1.1 EESCEGEF  LPS. APS FIZR KL AR S AL B ik
ALFRABIEFR] (FCCP) LA M Claycomb Hi3E%E  HHE |
BEEE S A (200 mmol/L) 1 F 35 [ Sigma 23
Al MG 4R L7 (FBS). AR A F 921 Gibeo 247 ;
IR PRIEIR F - o (TNF- a0 ). 4RI -6 (IL-6),
AR R C3a, LMK SN T A 1 1 (Drpl), &
KA 248 1 1 (Fis1), SRR A& & 1 2 (Mfin2),
AN 22245 A 1 (Opal ) Ko =B R H il i Lt
(GAPDH) $iLi& M A € [ CST 2~ W, — 4t [ 3 =
Jackson 23 F 5 2 A RS R A7 RN ) 5 (JC-1) 4
LR S B & T AR (ROS) Kzl i 751 85 1)
H iR A RAEYFARA R T 5 B Sy e fat
5 (ELISA ) 377 & A b REF R A PR F
1.2 SEEEhH M Ay - 18 HMAEMEYE CSTBL/6T /)
B, AR BT 24 ~ 26 ¢, 1 A 7 DUAR (dE D) AR
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AR 36 k& IE S« SCXK (52)2019-0010.
Fie BRI BT R 55 /N B4 g % BR4H L LPS 4
LPS+APS 41, & 41 6 H. LPS 41 /N 45 T I8 I 3
510 mg/kg LPS 1 7K ; LPS+APS Z/NR 5G4 T APS
200 mg - kg™ - d7 BERETEST 7 d WU, B 7 RAETE
$ APS 1 h JG 74} 8 mg/kg LPS 1% 5 X HELHLZA T/F
PHERK G s 5. 3 4N AR 6 h &Rk
AN R L, LPS ZEFEJS 24 h 4700 I M8 75 K A, Koy
Jei BRZIARFE/INER, SR J5 BN BRI 8L T 3R 1 T e
Y2 E3I 5 (Western blotting ) R LA K 2R A 5355
SRS Yk B R T T B ERT & S e e
BRI, IS8 50 AH & S8 i R T 5 o B B
SIYMCIZ: Lot (LS - TIWZX2019073 ),
132U 35 ooy s /N BOG Br UAH Bt Bk HIL-1
T H 9 ATCC 28wl 41 7E Ry 2 1 85 3% L P 1
F%, AR DR R Y Eagle's £ 7% 3 (DMEM,
F [#] Invitrogen 23 H] ), 7E 37 °C.. 5% CO,. 95% )i
23 SR 10% FBS, 100 U 75 % X el 5 & L
S 2 mmol/L 4+ 2 e M. K 248 B 53 Ry %o RE4H L LPS
20 . LPS+APS 41 fl LPS+APS+FCCP 41, LPS 4% T
4 mg/L LPS AbFH 24 h 5 LPS+APS A5G4 T 200 mg/L
APS il 4b B 24 h, i 45 T 4 mg/L LPS &b 3 24 h;
LPS+APS+FCCP 4 %% 45 7 200 mg/L. APS+5 pmol/L,
FCCP FlAbFH 24 h, 5457 4 mg/L LPS ZbFH 24 h ;3 X
W 25T [ S50 A APS ¥ 77— FF LK (DMSO )
LB, SEEGASTRS AT MMP ., ATP 2 ROS FORGT
1.4 AL ERE . 1% JCE 240 45 me/ke
JIRI/INER, BT . SR Vevo770 M5 1R &
i 716 PESIASTEE /N TIRE . M BURERRTS
Ze SR AR N A2 (LVESD) FilZe % &7 sk R N4
(LVEDD) ; Fi4r#eR.0 B E A 31345 LVEF fIZE=
FEEAR R (LVFS ),

1.5 ELISA A5 %8 M 1 /K F : SR ELISA 7%
K /N L JILZH SR TNF- o | IL-6 Fi1 C3a /K,

1.6  Western blotting Kuilll 5 13535 « - EF E AT M
SUFITE T+ ZLE BRI EN (SDS) RN M IR BE L I
L UK O 7% 31 3R 9 £ 0 (PVDF) i | 5% 2R 1%
FIREA 1 h, 4 CF AR —B0 BT 5007
HLOREH PR E 1 h, e b &
FeiE AT B A5, Ll GAPDH A NS k4T 5007, LT
MEZH M 1,

1.7 DR ST B - M/ NR A O B B T
o3 e . il HZH LA 5100 S ) 25 5 0
O3 BS LRI A0 M 5, I BRI S i B o s

1.8 ROS Kl - K 43 25 09 2k AR o HL-1 41 e 5
5 6 HR % DCFH-DA 10 pumol/L % & 20 min. 2% %
A 3 98 MR LRGN, HL-1 403 FH 3OE 1 3
R AE B B (Olympus FV 1200) 5 0 21 it 2% S A%
fbo DCFH-DA WyFA RN S50 488 nm Al
525 nm, £ 21 DGR EE AR AL LI BRZH Y 43 L
TN TEREASIIG AR TR B AR RRLE 37 C.

1.9 MMP Il & o B 2R AR sk HL-1 41 5
10 mg/L JC-1 ¥ 5 20 min., ZeRifAm it 5 6l
R, HL-1 240 B O G 2R £ s (Olympus
FV 1200) 0 4 fe 58 68 Ak, JC-1 B 5585k
()38 6N & 1565391 R 488 nm AT 525 nm, JC-1
RARLL BB R K S5 51 A 543 nm
F1 590 nmo 5 2H 1 2 5 AR Ak DL IR A A sl F {4
FOR , REYEFRFE 37 C.

110 ATP A& .« ffi 778 K MR T ATP K
TR &, ARG UL SRS UL Y ATP K. K0
WAL 2%, 4 °CF LA 10 000 g &5.0> 10 min, FE4HHL
SR ETHWR, 5 SRR R B R EHAR
A A ATP FIZOEE K. HZOGRREAR LI
RN

111 Geit2# 073k - B SPSS 13.0 Stk it 15
G . & H Kolmogorov-Smirno 72: % 3118 ¢}
PEAFIEASPERE S, IES AR AT PR AR + b
W2 (R +s) Fon, 4L i8] L HCR F PR R 2607 22 0 #0r
05 22 55 W W R HL A SR LSD K86, 7 25 AN SR IR
F Tamhane T2 #5563 3F 1F 254040 B 118 7ORELL P
A (WU BO (M (Q,, Q) ) 3w, Z A [A] L BCR
FHE S8 Kruskal-Wallis H £ 56, 93 25 [8] Fb 48 %
Mann-Whitney U &5 . HHECRHIAR IR, RA v °
K. P<0.05 AHZERAGIERE X,

2 % B

2.1 HUAU/NRIOIIRETRbR (1)« HFH OB RIZ
J AR, LPS 7] i E /N LVEF . LVFS, LVEDD
HILVESD, £ APS WiANHES , LPS 5 5 (/N B0 7
REFEASFE B B W% (35 P<0.05).

®1 JHENBHOINEEIEAREEER (x £5)

LYk LVFS LVEDD  LVESD
bl LVEF
) (H) (%) (mm) (mm)
X R 6 067140071 4021+125 4114021 2.68+0.11
LPS 41 6 0.287+0.045%21.22+0.99% 2.77+0.05 1.99+0.04 *

LPS+APS4l 6  0.571+0.026733.13+2.11" 3.74+0.10"2.74+0.09
1 LPS IR 24, APS SN FE LM, LVEF 22 = 15344, LVFS

IR E A R, LVEDD AR E &Ik MIR NAZ, LVESD WA=

WA A AR 5 50 HREH HE A, PP < 0.05 5 5 LPS 41 LA, PP<0.05
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2.2 KA/ IVEZUNTE R AR F K R EE
Tk (F2~3; 1) SX ML, & LPS 4b#f
J /N B TNF-« | TL-6 A1 C3a 7K -2 BH & T} &, 1
APS T FE AT I 9% LPS 55 A0k Sz (34 P <
0.05), 3 ZH/NEL IS TNF- o | IL-6 Fil C3a 35
HFRIAEN S abgs R

F2 FHMNROIMALR TNF-o . IL-6

#1 C3a KFELE: (x £5)
5 AL TNF-a 1L-6 C3a
- (R) (ng/L) (ng/L) (ng/L)
KR 6 09833+ 471 7470+1439  39.13+ 3.71
LPS 4] 6 210.73+12.38* 225324+ 542* 104.42+10.80°

LPS+APS4l 6 13750+ 944" 9022+1044" 5392+ 722D

1 LPS WIEZHE, APS N TELHE, TNF- o MIMRIRIEN T - o,
}Lﬁﬁmfﬂiﬂﬁ ME -6 HXTHA A, "P<0.05; 5 LPS 41 H
’P<0.05

*3 BANROINELR TNF-a« . IL-6

Fx4 FHNBROAEZR ROS. MMP

FATP SELEE (x +5)

e MMP
I G T o
° DN LA
XA 6 10000+ 0.00  1.08+0.08  100.00+ 0.00
LPS 4 6 26097+1922° 055+001* 5874+ 539°
LPS+APS4]l 6 13839+ 928" 091+005P 9422+10.11°"

W LPS MR ZHE, APS S L2 0%, ROS SifithA, MMP £k
BRI, ATP R = BB AR ; SN HR4L LbAR, *P<0.05; 5 LPS
4 1z, PP<0.05
2.4 FU/NFOOWH B ERARFCE AR (R 55
& 2). LPS AIEHE Drpl 1 Fis1 & IA, 70H] M2
Hl Opal 25 4 3¢ 3k, i APS 4b Bf a] W & 410 1l LPS
NP ARy SEFN A AR B B2 (35 P<0.05),

®5 |ANRONARWERESZH

RS HEXEARALE (x£5)

A0 C3a EEELLE (xes) 450 s () Drpl/GAPDH(%)  Fisl/GAPDH (%)

Xif B2 6 100.00+ 0.00 100.00+ 0.00

51 %L TNF- o« /GAPDH  IL-6/GAPDH  C3a/GAPDH LPS 4] 6 218.75+19.44 7 19439+ 527°
(R) (%) (%) (%) LPS+APS 41 6 12633+11.70"  105.71+1577"
X HE4L 6 100.00%+ 5.09 100.00+ 432 10000+ 9.30 45 W) MM2GAPDH(%) Opal/GAPDH (%)

LPS 41 6 173.21112.43;1 185.72115,77:‘ 208.11i15.38;‘ prar] 6 10000+ 0.00 100.00+0.00

LPS+APS 4] 6  102.73+18.61" 11461+1241" 13827+ 721" PS4 6 4188+ 3.95° 55.04+7.302
T LPS WA M, APS NEEFEZHE  INF- o IEMIEHE F - o, LPS+APS 4 6 92754 10.44 08.14+3.71°

IL-6 N FH NI 2 -6, GAPDH N = #H2 H- il i U8k 5 5 4] 1H 241
He#s, 2P<0.05 ; 55 LPS 4114k, PP<0.05

o FxEsy
Hhr xR LPS# FRE

ca | “ -‘187000

LPS MR HE, APS NIETELHE, TNF- o MRS F - o,
1L-6 R4 2 -6, GAPDH S =B H-1h e i S
1 EABREEETFXIE (Western blotting ) #: il
£HINROAELR TNF-« . IL-6 1 C3a EAFRIE

LPS+APSH

23 HA/NFCHIZHZUY ROS, MMP A1 ATP 7% &
(£ 4) : DCFH-DA kil 252 /<, LPS Ab 3 AT i i
2R B K ROS A= 1%, T APS il &b BRI ] LPS 5 S 1Y
ROS j74E, iE—balad JC-1 BREHR & 8L, LPS Ab
BRAd MMP 3 25 AR, 20 A 5O0000 , S Ogm,
1fii APS THAN AT 23t MMP, 1 T LPS /519 MMP
B#AE, LPS 4149 ATP & &tz 219, 1 APS Ab#
AT 5 25 X R R2 R (15 P<0.05),

1 LPS AR Z A, APS HETEEZHE, Drpl &bz Sy M ek
M1 1, Fisl HEERADZIE M 1, Min2 NLRIARISE T 2, Opal Jy
MANZ G E 1; SR, “P<0.05; 5 LPS 41 H#%, Pp<
0.05

HHXE 5

b AR, LPS# LPS+APSE £

83000
15000
86 000

112000

GAPDH 36 000

LPS a2, APS ek M, Drpl WEORLR S ARG
A1, Fisl MERRRDZEN 1, M2 HERAm G HA 2,
Opal NLMIZZESE A 1, GAPDH N =il H imBs i Uit

B2 ZEAR%EZEIHINE (Western blotting ) #6ill
FHNROINELRNENES RN EHEXEARIE
2.5 /PR L HL-1 41 Rk ROS, MMP F1 ATP &

i (1 3; 3% 6): LPS 0] B B fE dF. 0o WLAN M S AL
FEAR MMP K ATP 5 & ; 1 APS Zb PR 5, ik #i45
BN R BT 1E H KT (4 P<0.05) 5 FCCP Ab3E
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Hof B2 LPSH|

LPS+APSZ] LPS+APS+FCCP41

7« LPS MR 24, APS NIETELHE, FCCP NZR S LR LA IBE ], ROS STk r¢+L MMP R 27 A H o7
3 HBEBRMBETUERSHE/NR OB HL-1 44 ROS 1 MMP ZT4,

AT HA A APS XU L4 B AR AR
BEMIPRIER (3 P<0.05).

AN ZORL AR T

F6 FHENROHE HL-1 iEHkE

ROS.MMP F1 ATP S 2B (x +5)

5 FEASL ROS MMP (41t ) sta ATP
(FL) (%) TR HAA) (%)
popilskiil 6 100.00+ 0.00  0.99+0.08 100.00+ 0.00
LPS 41 6 293.14+20.79% 045+0.06"  52.14+ 339°
LPS+APSZ4] 6 12843+ 728" 0.89+0.09"  9628+11.10"
Lp ;gé‘lf Z 6 25139+ 940° 050+001°¢ 5979+ 541°

I : LPS AR ZME, APS {2, FCCP HEb iR A bR it
I, ROS il 4, MMP AR LA, ATP S =R I
¢ XL "P< 0,05 15 LPS 41 LA, "P<0.05; 5 LPS+APS
HHHL, “P<0.05
3 it i

WATINF A R B, I AR M REIE R
KGRI R G F T, dh Bk R R4 m
i, AFSE R, MeREAE BB 1 AL 3 5 L T R B
B — B AR R, S — sl e g 0

U K A R R A R 2 ) FAT B S TESIRIR
Srh, T R AT AR B R S RE 2 A HAN R
IR NS IA REE S E AR E%ﬂ?%kﬁﬁl%
Eﬁﬁ#ﬂ’]h%ﬂh*ﬂh%.%f B LRI Y
ZME I 1 B S AT A A i, An A A L BT
B TR B MR, R
Yrh oy AR B2 20 i s A A SR
O LA AR YA T, DT A 35470 R ot JUL R If. /P 1
(UR) B VST ), APS & DA B B P B B Ay —Fh
Z B, 8 S — R ELA 3 000 4RI RV H D7 S )
TR 2y, oA TREN SN L vy HOR SR . AT
LRI, APS EA G i1 IR SR BN | 0
WU | ORAP O M A8 PN B 20 | BORE PR Bt C LAE
JEPUREE PR SEE L APS FE IR IR
PR WU R vt i 44 A P L (B A T4 23
THLHI A TERE . AW 5 A 0Bl 6
{1, F11 Western blotting LT T APS X B YL R
WU BT B A S 2, AR HAT R AL
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SRR ) fi B A5 2 e AT & i B Al AL 440 AL
YHREAET RN R A D FEE R N 2 —. BRI,
TEC LA BB FLC WA BAE T Z g ) 28 Hh I 4k
RARIIRERERS 7. H R, & T O U & it
T v 2R PR 1) B B A5 () ML TT BB AL 45 LA JLAN T
T SR AT RS AR A LR B i
LR AR 5T 4 55 BRI 7 . e i {7y
SEE NN HELARAARRE R AT B, DT S B 2R A 43
P51 AR L UR 5405 . B I B DR s
ST, RS st BE TR AL S R GRS 15, e 2E )
REPEARMIZET . TSR, Lok R 247 ik
T LWL A58 2 o RV 4 3 T B

LU R B, APS X0 ML BR A — & R
YEH . TEMKEL UR 515 Al b, APS 3 2ak 1 i i 4
W) AT (SOD ) 15 PERIREAR LR AR5 405, DT
R BRIK RO HE UR 33455, FERRE /N R AP, APS
] 323 A8 A R 3 B T 32 RS Ak, DT ]
T AR A4k, B s B R 2 TP Y
FHICAF TR, APS AT b AR A AL N i, JH T
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