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i E:. BRY FRAPEMZAYEFHE (curcumin, Cur) MEKZHE (Bletilla striata polysaccharide, BSP) 2k R IKiE
P4 (reactive oxygen species, ROS) Wi PE. HiKAEH LT M:. A3k RABIEEEE Cur HA KR H02 7E1E
TRIASMEREBE . IR P BRMEBIMEE Cur AR TEE & ROS (1) EGEAH I A (40 S 1 R TSRO s R FH IR e e MR P
(enzyme linked immunosorbent assay, ELISA) ¥E%%2 Cur #A KRR KIPLRAER: BHFL Cur B2 AAE T A1 440 K BB AL 44
WIIZEN B LRSI, 4R Cur BAR KA HoO2 FAERIE L NBEZEB MR, 7E 12h W ERERBBMEER 53%, 48
h FARE R IL 76%; Cur B R TR & ROS (B M Re 7 M R0 F i BAVERETZG4); Cur 55 BSP A B AITTRIEA,
AP BB R R T K P s 232 A S A AR, Cur FRZGRRTE K BR AR N BE I (R G, ~P 3593 BN [8] (mean
residence time, MRTo-) 3% (12.109£3.528) h, HAEMAEF A% . 45i€ W Cur () BSP HA A A ROS Wi 1%
BUARAT FH DAS R a4
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Reactive oxygen species-responsiveness and anti-inflammatory activity of
curcumin-loaded Bletilla striata polysaccharide micelles and its liver-targeting
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State Key Laboratory of Military Stomatology & National Clinical Research Center for Oral Diseases & Shaanxi Engineering
Research Center for Dental Materials and Advanced Manufacture, Department of Pharmacy, Hospital of Stomatology, The Fourth
Military Medical University, Xi’an 710032, China

Abstract: Objective To investigate the reactive oxygen species (ROS)-responsiveness, anti-inflammatory activity and liver-targeting
properties of Bletilla striata polysaccharide (BSP) micelles loaded with curcumin (Cur). Methods The in vitro release characteristics
of drug-loaded micelles in the presence of H2O2 was investigated by dialysis bag method; The responsive release effect of Cur-loaded
micelles in ROS-rich RAW264.7 macrophages was observed by fluorescence microscopy; The anti-inflammatory activities of Cur-
loaded micelles were investigated by enzyme-linked immunosorbent assay (ELISA); The pharmacokinetics and tissue distribution of
Cur-loaded micelles in rats with liver fibrosis were also evaluated. Results In the presence of H2Oz, the release rate of Cur-loaded
micelles was accelerated, and the cumulative release amount reached 53% within 12 h and 76% within 48 h. The Cur-loaded micelles
could be specifically recognized by ROS-rich macrophages and release drugs in response. Cur and BSP had synergistic anti-
inflammatory effects and could synergistically reduce the levels of inflammatory factors. Pharmacokinetic and tissue distribution
studies showed that the retention time of Cur-loaded micelles in rats was prolonged, and the mean residence time (MRTo-«) was
(12.109 + 3.528) h, and the distribution of Cur-loaded micelles was the most in liver. Conclusion The BSP micelles loaded with Cur
have ROS- responsiveness, anti-inflammatory activity and liver-targeting.
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JH 25 A0 A 3 P P P 55 1 3 [R] 0 BEARRAIE
Z—, EERIUNIH LA A M A0S A BOR 4 i
S, B FBUN N A4S g H 20D FEDTAR .
HYIiE (Kupffercell, KC) ZMAEENELIM, H
Z 5PN RS, AT YA ) S i 23l
TERAERPIFTH B, KC 2 & FhEUR K Z=A/EH 51T
PR K EIEPES (reactive oxygen species, ROS),
£ ROS fil & T 4k 1 7= A2 SR K-, i g SR A6 A
“F-a (tumor necrosis factor-o, TNF-0). FZHfIS25-
1B (interleukin-1p, IL-1B) %%, FifSHAh 48 KELM
MBI, 4SBT,

W5t K W B & £ W C Bletilla striata
polysaccharide, BSP) fit 5 ELWR A fLRR 7 1 45 516,
HEA R P, Juadith. susE sy
FETENO14, DR AR A BT DL BSP B 2241 KL
FIH ROS Wi 55 4] 4-F2 5 R R SIS B - (4-
hydroxymethyl phenyl-boronic acid pinacol ester ,
PBAP) X BSP #AT#MM, WHEAHR. JiEll
EH 228 % (curcumin, Cur), #1733 % Cur
[¥] ROS #U& BSP R (Cur-Oxi-BSP) [,

AWFFXT Cur-Oxi-BSP A 7545 5P 38 ) 22 - E
KC K HAE ROS Hll R i SRt %45 H
HATHEEL . HoE, DL HO00 AR P =k E ROS 7K
F, %% ROS X Cur-Oxi-BSP [ 1A 4MBE 2547 M)
s, PR HAERSME S B ROS W itk SRS,
KHINEZ ¥E (lipopolysaccharide, LPS) i E kg4
fa= 4 ROS, FZOGHRIEFEHR-6 (coumarin-6,
C6) HE Cur il #5ehriLHE A (C6-Oxi-BSP),
FERARTE S & ROS G20 A Py 1y o S MR 24 1
. FEE S RAW264.7 BRI HIA LPS W H )5,
I3 IR ELISA 3R & I 5E £ K § TNF-0.. IL-
1B Al IL-6 HIER HRIEKT, FH 8RBT RIENE.
Ja, AR B, BFFT Cur-Oxi-BSP
IR B 258 2 P 25 A i 0L, Bk Hog 15 B T
JIE RS ) A
1 UEEH
11 148

R205B M Jig#k 7% kA (i AERE AR A
F]); 78HW-1 BB AR L S Wi FE 2% (BUMAER
WA R AFD; BT125D B+ R-F (fE[E 25 2 5 B
AFD; XIR &R RE SO (GEERCIH/RAAD;
GS60E #imjieiR & %8 (Scientific Industries); 370 &
H COr B 774 (FEBR /R BB BR A7) ); HHWS-

11-200 ZUHEIGRAR ( LigRREHEIR &) D SW-CJ-1C
i TAES (BMNERTSHEREGRAFD.
1.2 A5

Cur-Oxi-BSP R[5z A, PR HN
(225.33+2.97) nm, BEHENK (85.75+0.87) %,
WA RN (20.21£0.44) %]; BSP (45 20171126,
PO Z YR AR A, FES490%); Cur
JRAELZ (k5 C1523070, BTz T 7 LigERA A,
JREH98%): KEZEWHY) (L= 41 98.7%,
b5 110756-201512, H[E £ 5 24 St K e i 7 B ) s
THIE YV Pluronic F127 (4lk5 SLBL1780V, Sigma-
Aldrich A #]); ZHAEEIH (dimethylsulfoxide,
DMSO, #it'5 C1807128, Aladdin XA R ); CCK-
8 il #&r Ccell counting Kit-8, b5 C0042, _iff3
o REVFEARBR/ATD; TNF-o ELISA {7 & (it
5180909, HIFERAMBIH AR AR IL-1B
ELISA {7 & (b5 180912, WINFER MRS
FRAF]DD; IL-6 ELISA iXif& (k5 180920, miX
R AEMRIHE AR AF); DCFH-DA tgekl (i
B >99.9%, Sigma A FD; C6 (HfitE
MKBV4602V, F#FE AR A F], iS5 8>
98.0%); DMEM bl 72k (5 20180925, 3K
FoaED: JREIE IS 181018, HiINIIEFAY)
ANFED; 4tk CGEIR=EEFD.
1.3 AR5z

RAW264.7 ERgdfutk (9% KAEMERHEA
BRAF]D; SPF it SD KR 168 A, AR (220+
200 g, 6~7 JHRE, FIUEEKZLINY O
fit, IYFHIES SCXK (%) 2016-0007. sh¥sK
6 22 58 DU 2[5 K 2 11 s [ e S 56 3 ) 7 A0 B 25 R
2t LS 2018 18 H 7 076 5 ).
2 FEE54HR
2.1 A[E Cur FFBYH&
2.1.1 FEFEFVEW (curcumin solution, Cur-S) il
% FREX Cur JFURIZ5 L) DMSO ¥ #, FiEikEN 1
mg/mL.
2.1.2 3E ROS M #EZ R (curcumin-loaded
Pluronic micelles, Cur-P) HJ#l|4% 4% Pluronic 50
mg Al Cur JERIZY 15 mg T 10 mL HEEEH,
K INFE 60 °C, I i€ 25 30 min Z2BRA LA,
VR AV R 2 RN 12 mL [RVIR I 25 8 1K
(pH 6.6 [1] PBS Zeyh i), THIFIEE F/KIL—5&
Fa], FH 0.45 pm fFLIEREIEE, BIfS Cur RS
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J£°4 1 mg/mL [1] Cur-P.
2.1.3 Cur-Oxi-BSP (il # S5 82 pi o
Ty,
2.2 Cur-Oxi-BSP [ RBVARER £ IEM

S8 “2.1.37 7kl % Cur-Oxi-BSP Jig A%
A, HARE a8 AAINA Cur. F DMEM £
FREEFREA BIA3 A Cur WRE 9 5. 104 20, 30,
50 pmol/L (] Cur-Oxi-BSP JIg H iAW M Ji Bk
5. 20. 50. 100. 200 pg/mL K% FBARIER, %
F o B T X6 B0 K I RAW264.7 [ 4H i 422
T 96 LB, BEFLL 5X 104 NgRML, A 200 uL
& 10%JA4F M5B ) DMEM 15 953E, F 37 C R
CO BEFRFAHR R IR, Yo R577 W, I\ 200 uL
IR AR IR M B Cur-Oxi-BSP %25 [ A VW,
kLR FR 24 h 5, B FLPIA 20 L CCK-8

A
1001

801
601

401

HHHLATIE 2%

50+

0-

5 10 20 30 50
WP /(umol-mL™1)

i, AREEFE 4h. B, FBEARCT 450 nm
M B AL - UICIi i) 2 AR IR E RS
SR LS 10%006 4 3 185 72 V00 & 4 1 > 9]
PEXTRE . FEANFESD 3 ST FL, AR BTl A5 R o B A
SHAATIE 2
SEGEERME 1 PR, 2 AR 40 2 4
FRER IR, TABRMKIE 5~50 pg/mL KR H
B AR EE M, TERTERE N 100 pg/mL & UL 1
IR T — & MAMEAEKMHI R, FHE Cur
Oxi-BSP I A AE AT 30 umol/L B, 4051 40 Ak K,
X AT RE R BT B ARV SRR 4 A P IR B3 it B
1. DR, ASHIFF AR S SR S0 BT I 3R i ik
JEILE 20~25 pg/mL, Cur-Oxi-BSP JRH MK ELE 20
pmol/L, 7 IR P35 Bl A Ak AR 3R 30 4 B 3. P 48

Bk

1004
80+
604

40

A 2E/%

501

5 20 50 100 200
JEA I/ (ug-mL™)

1 Cur-Oxi-BSP fZ5 (A) fiz=E#itk (B) MARBME (xts,n=3)
Fig. 1 Cytotoxicity of Cur-Oxi-BSP (A) and blank carriers (B) (xts,n=3)

2.3 Cur-Oxi-BSP FERAYKSM ROS M [ 14 % 22
2.3.1 Cur-Oxi-BSP [HAE Ho0, /77 T IR SMEEZ
5 R FIH AR (Cur-S. Cur-P.
Cur-Oxi-BSP) % 3mL, ¥ 2 ET 8, WL,
BT A S 10 mmol/L HaO; () 200 mL &5
(% 5% SDS [MEBHEFARD H, K ERIRY
BN 100 r/min, HEF (37.0+£0.5) CUel, 4r5HI7E
ANIFJ B 1] s BT AR, S AT IR 4000 r/min 25
O 10 min, LOENTEE N ZGYDTTE IIETIBCR 25
FERGH 5y BATLE A I B O _EIEBON ARG 43« K
F HPLC EUEAT 208, BT IR S PATIIE 3 IR
FZ UL AT 5% BURE fUE R 1 SR FURE IR

BRI =W /W &
W R 2B B W o RoR

5 (2) W, Cur-Oxi-BSP 7£ H.0, f77E
264 N Cur BEBCERER, HAE 12h A RFBIKL
HIAH 53%, 48 h RIBEIEIL 76%. M{EL HaO;

ZAF N Curd8h ZRBEIENN 50%, K H BSP A
H R rAm N . HoO0 % Cur-S (RO L%
520 o Cur-P JUI7E B 4E PR B A HaOn 2548 1
ZIVIRE AR 08, Hi A R 25, iEH Cur-P &
ROS M J97 4
2.3.2 Cur-Oxi-BSP fE& & ROS MEME4HE A 1)
T BRIt Guk Co AU
Cur, %M “2.17 W7kl 4 C6-S. C6-P J Cé6-
Oxi-BSP.

IOE A R 3 BT 24 FLIRN, ¥
RAW264.7 BRI LA 1 X 10° £eFh T 24 FLANARAR,
EEH 10%I84- 75K DMEM 83338 (54 100
U/mL FHEM 100 pg/mL #EHR) bk &bE
7% 24h, FF LEEFREE, H PBS MG s
N C6-S. C6-P J C6-Oxi-BSP 4, 735l 5 400 ng/mL
LPS W # 3h, FEIHFEFRE, IMASTC MR 755
T B35 9 7 (C6 & Bk E N 100 ng/mL).
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Eé 401 -o Cur-S
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507 - Cur-P
O T T L}
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B
1001
80
S
¥ 604
=
ﬂ_
EE 40
ﬁ -~ Cur-S
504 = Cur-Oxi-BSP
-& Cur-P
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t/min

B2 CurS. Cur-P. Cur-Oxi-BSP 7EJC H20: & (A) & 10 mmol-L ! H20: &4 (B) FHEIKIMNEMBILZ (xts,n=3)
Fig. 2 Invitro release curves of Cur-S, Cur-P, Cur-Oxi-BSP in absence (A) or presence (B) of 10 mmol-L™! H20: (; +s,n=3)

[ ) AAS 5 R AR B 2 A B R A A X I .37 °C
BF%3 h 5, Wk LERFR, PBS BedHiu 3 X,
B0 1 mL4%% 5% PSR E g0 (% 20 min), PBS
BE 3R, MMM G 7) DAPL (200 uL/AL), &
HZEEHE 10min. 3% DAPIL, PBS %t 2min,
525 U BUB 4R IC B T iy b, R A 50%
Hild A, BOLERIET 4 °C, 56 R M g4 i
Xof - 2HL 1) 751) () e HUA 1O

B 3w, BRGNS A R 2O thr i 8ok

58 5 2 ARG, HEEa5 6 nm
THMII s 2GR (1) 50 55 S e Hh 4 X AN [ 2
PRI B URE P DA B AR TE B N AR 241 40 . C6-S 2H.
YL C6 M2k, JRFTE T F Co /)
¥, TTHBEYHEEAGINE, TR 4 EOR i
BEGL#E; C6-Oxi-BSP K2, C6-P K GH 5, ESL
FHEE TG ROS WA RIFIEA, ROS Wi 4844 1] 5 %
i 5 2 1 2 AR S MR RO, HL A AE
HL P9 R RO'S B P SEB0 e R PR RE 245

A-BIMERTIBZH B-C6-S  C-C6-P D-C6-Oxi-BSP
A-negative control B-C6-S C-C6-P D-C6-Oxi-BSP

3 HAMABIAIRMUE (X40)

Fig. 3 Fluorescence microscopic observation of cell uptake in each group (x 40)

2.4  Cur-Oxi-BSP BY 4 E RS

% “227 BUTIFEEEFRAMGE, 7N 4 4: Cur-
S ZH (Cur #KE 20 pmol/L). % H#E A4l (B-Oxi-
BSP, 5 Cur-Oxi-BSP ZH i A AH [A] I AR Cur-
Oxi-BSP 2 (Cur ¥ 20 pmol/L). Cur-P 241 (Cur
WP 20 umol/L) . 43 K 4i i 5 JC IfjE DMEM (57
400 ng/mL LPS) MAN[FEHIFINE G, 4h8:455% 24 h,

FHEHE 6 NEIL. FREERHESE A
LPS, AIAEAIHIFRD AABA X CASn LPS Fi
FEARTHIFRD 4 BEFR a5 G, WA IR IR, 4 C
12 000 r/min &0 10 min, 43 %1%H ELISA {57 &
ME K KT TNF-a. IL-1B+ IL-6 HIEIEAKT, &5
RILKE 4.

HAHANH R E S A7 (TNF-a. IL-1B+ IL-6) )
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A-FAMEXTHRZL  B-Cur-S 41 C-B-Oxi-BSP 41 D-Cur-Oxi-BSP 41 E-Cur-P 41 F-FAVEXTRZL  SFHMEAT R4 L #E: *P<<0.05; 5 Cur-Oxi-BSP

Lb#: #P<<0.05

A-positive control group B-Cur-S group C-B-Oxi-BSP group D-Cur-Oxi-BSP group E-Cur-P group F-negative control group

positive control group; *P < 0.05 vs Cur-Oxi-BSP group

*P < 0.05 vs

B4 SAEMEMABAET IL-1Bs TNF-0 F IL-6 BFIAKTE (X+s,n=6)
Fig. 4 Expression levels of pro-inflammatory factors IL-1p, TNF-o and IL-6 in macrophages of each group (x+s,n=6)

FIE AP RKEAF, Cur-Oxi-BSP ZHH 1K, Cur-
P 4Hk2., Cur-S 41F1 B-Oxi-BSP 4 th )8 AL T
FHMEXTIRAL (P<<0.05). A ULJFEIHI Cur F125 3
PRI BRI B R FHIFRAE, T Cur #AEM1EH
5, H Cur-Oxi-BSP ZH5% T Cur-P 240 (P<<0.05),
UESK Cur 5844k BSP B RIBL#/EA.

2.5 Cur-Oxi-BSP 7EARE! K FR K P R BTEE 5] 4 52
251 AR RBAE B SD KE 168
W, b, AR (220+£20) g, ENEETE 7d )5,
R 3 RAE R IE T H kS F7, HAR ip CCl-HiE
(101D FNRBAHW, FIEN2 mLkg. 51 AR

HEALESN AT AR 2ES;, 262 MR 2 d
TESS 1R, 3 KRAFET4ELL; 27 4 JARIERE R,
BEALEH 3 RO, B i . i B i
UYL, R H, WEIMIEAZULA, FFiT HE G,

4 A e 1 AR R ZH O BRI 49 D
HE Q250K 5 fron. MERATBLE HIEH 4
RRIFRAPIETS, A gR e %, TR, A&
PEELSR s BRAUK BT RARSIZREL, B SR i
R, R X AR Y2 4 40 AR 08), BERK BRI
DI Fr RIUH I BT AFAEALARS AL, H e m] W2
YA K SRR A R -

E5 EEH (A) FHREE B) KRAFAEAHFIETL (HE staining, 200 pm)
Fig. 5 Histological changes of liver of rats in normal group (A) and model group (B) (HE staining, 200 pm)

252 ZENEET AT R BENL AN
3 (n=54), 45Z5RT 12 h ZAEAAEK, BHKR
I35 ip 45F Cur-S. Cur-P Al Cur-Oxi-BSP. %4043
24571 B 4% Cur & 5040 10 mg/kg T4

AT AR TR R ip 2524 )5, 20 BITEAS [T B (]
(5. 15, 30min 2 1. 2. 4. 8. 12, 24h) K
MR ECHER Ik AL, & T-FI5E F EDTA MR 1) 850
1, 13 000 r/min 250 10 min, 708 _EiEW, T-20 C

RIS

i 5 W AR BRI 200 L & 1.5 mL EP &,
FIMN L HEE 200 pL, KEEZEHNFRE 10 ul, ix
Jied& 4 1 min, JUHEE A, 13 000 r/min 250> 10 min,
I8 BIEW, NoWF S, A 200 L B,
W E 3 min 770, B0 EER, S RIRE
A RTHIARIE ) UHPLC-MS/MS %3l 58 & 1ML 3¢

Cur é %[18]0



<5764 «

FED 20224FE9 8 $53% B 18  Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 18

DAAS ) BS ) i I ) Cur WAL bR, X
I (R[] AR A AR, 2 1) 1 2 R 52 - [) T 28 . R
il DAS 2.1.1, THEAH KRB EL WA
6. Zigh¥SHERNE 1.

HE 6 f1% 1 7] L, 5 Cur-S 4HAHLL, Cur-P FI
Cur-Oxi-BSP ZH K FIM% Cur AR (Crax) IR
i (P<<0.05), H. Cur-Oxi-BSP 4K FEIHE (P<
0.05); Cur-P 41F1 Cur-Oxi-BSP 41 K &N Cur ¥
i E I A] (MRTo—) AR ZEK: (P<<0.05), H. Cur-
Oxi-BSP 41 MRTo-tt Cur-P ZHEE K. JRK A HEA
Cur-P ZHA1 Cur-Oxi-BSP ZH A /) i R & A4t N i i
&, WA ESEREER PR IFE Cur, K
SRR RS S B A 1) A 2 B ),

1000 -8~ Cur-Oxi-BSP
~#- Cur-P
8004 - Cur-S

600+

400+

Cur I 25 /(ng-mL™")

L]
0 20 40 60
t/min

6 BFA4EL KRR ip AR Cur 74K A M Z55% & -8+ 8]
% (X+s,n=6)
Fig. 6 In vivo plasma concentration-time curves of different

Cur preparations ip in rats with liver fibrosis (x+s,n=6)

R1 BHARHNEEHSHNFSE (X+s5,n=6)

Table 1 Main pharmacokinetic parameters of rats in each group (x+s,n=6)

EPIE S HpL Cur-Oxi-BSP Cur-P Cur-S

tin h 7.688+£2.896" 7.693£1.466" 2.75940.422
fanx h 3.167+£1.329 2.000£0.001% 1.00040.001
CLor L-h kg™ 2.27740.529" 1.44340.139* 7.692+0.995
MRTo-- h 12.109 +3.528* 11.681£1.79 3.619+£0.214
Cnax ng-L! 347.478 £28.484" 555.193 £56.244" 823.011£76.592
AUCo ug-h-L7! 3922.411+582.394™ 6 119.546+375.98" 1323.601207.139
AUCo- ug-h-L! 4589.1094 1 054.300* 6 982.105 4 644.498* 1 325.7124206.365

5 Cur-P #1LLEL: "P<<0.05; 5 Cur-S #lHEL: "P<0.05
P <0.05 vs Cur-P group; P < 0.05 vs Cur-S group

TENE S R S SR S 1Y) Cure RN
Cur A B Hodt N MG, 5 R AR ZH Y ifn 24 ik
FE LA, TRIERSA] (fmax) B0, RN MRTowoZEK
(P<<0.05). T1fi Cur-S FEE Cur N Al PR ZEA I
AR, PUBUE NI Craxs XA PGEITERR . 1AL,
5 Cur-P #tL, Cur-Oxi-BSP 7EE AN J L A&
TS Cur, WATE ROS MR BEE: I R A A
S N2, (R Cur-Oxi-BSP 2H Ak A\ L iR A5
H] Cur &&EH/b, Zy-IrHhZe FHiAY (area under the
concentration-time curve, AUCo.,) FAK (P<<0.05).
2.5.3 Cur-Oxi-BSP 7ERIALK AR N 250 4 230
i 3% “2.5.27 WU AR AL B, KR
AR RS R K ML 5 B F AR R FEAR IR B, 23 B0
FFs B i B RS, AR E KR ASIR
M, JEART, HERRpiE, HASRER 2 5
NAEFERK, SRMEK, &H. SREEAH R
FRIE 1) UHPLC-MS/MS 5 58 % 2H 21 Cur 7 181,

FRIE A IR] s M s oCos B RS Wby 'BF S ROGAE R
Cur FH P 2 REIR B, Bl &% I 18] s5RE i T Y Cur
R FE R B2 A FAE

H A (B 7 451 EIR, Cur-Oxi-BSP 417F
AT 2 h WRFAER ) Cur 3B LU R, E B Sk Ak ]
MSEE NI ZHZA . Cur-Oxi-BSP ZHHFIF Cur W5
T 4h R TR, WIRALT Cur-P 41 (P<<0.05), A]
REAE T Cur-Oxi-BSP 7ERTFHE ik E ROS HJ¥ R
CL 58 B N PR 2G, Cur CVRAE AT B AL & F5E 4
Ja AR, MEF PO R, 1T Cur-P JG ROS
ma A, 3N AT S A ERR A2 e 24, AR 1) Cur
AITEEEK T (B Y ERF L R . Cur-S A i 15
Cur N>R MA T, Pk, [RIREE
s HAERNHLIIH AT, EARALR) A0 2%
A% B LI e B S B el
26 GFitsoth

It ANOVA B[R 27 22 49 xS0 A AT
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1507 &3 Cur-Oxi-BSP 4004 #  E@Cur-Oxi-BSP 600 # £33 Cur-Oxi-BSP
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X 3004 = Cur-S
21001 = Curs o 2400 o
50 & o
2 R E
T 504 : E 5200
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(O-dEEIH - A& H s H & H . oL H o HbE A H o~ 0 H tH1H Elm
1S VS S I R = A ] mi o W M Mmoo M OB
5 min 15 min 30 min
# .
20007 & Cur-Oxi-BSP by * € Cur-Oxi-BSP . EaCurOxiBSP
ESCur-P Cur-P Cur-P
15004 ECur-S ~ 6007 B3 Cur-S PN i =Cur-S
Ten o o \
s 10001 2 S |
= = = 4N
5 = = §
S 5004 & o} S q
| Al
oERE i 815 3 EIblA B : 'ﬁ .
M3 o B MmO W i X o MO E W
lh 2h 4h
500 €3 Cur-Oxi-BSP 300 - = Cur-Oxi-BSP 150~ gm@ Cur-Oxi-BSP
400 E3 Cur-P Cur-P Cur-P
~ B Cur-S ET § E Cur-S - K Cur-S
o 300 T . ~, 1004
2 2 2 k
E 200748 & 100 {H g 5ol
100 : H H
ol o fea ]

*xp
v
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