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Lethal effects of scopoletin and bisdemethoxycurcumin against Tetranychus cinnabarinus
Boisd. (Acari: Tetranychidae) : A simulation study. YANG Zhen-guo, ZHANG Yong-qiang,
DING Wei, LUO Jin-xiang ( College of Plant Protection , Southwest University , Chongqing 400716,
China). -Chin. J. Appl. Ecol. ,2013,24(1) ; 197-204.

Abstract: By using slide-dip bioassay method under laboratory condition, an investigation was
made on the lethal effects of scopoletin, bisdemethoxycurcumin (BDMC) , and their combination at
an optimal mass ratio (7:6) of scopoletin to BDMC against the adult females of Tetranychus cinna-
barinus Boisd. A time-dose mortality model (TDM) was established, which passed the Hosmer-
Lemeshow test. The sensitivity of the adult females to the concentration change of the acaricides was
in the sequence of scopoletin > optimal mass ratio of scopoletin to BDMC > BDMC. The peak mor-
tality of the female adults was found at 32, 28 and 32 h after treated with BDMC, scopoletin, and
their combination at the optimal mass ratio, respectively. The values of the LCy, and LCy, at 48 h
after treated with BDMC, scopoletin, and their combination at the optimal mass ratio were 0. 3324
0.2035 and 0.2195 mg - mL™", and 2.1198, 0.9521 and 1. 1617 mg - mL™" ,and the median le-
thal time (LT,,) of BDMC, scopoletin, and their combination at the optimal mass ratio was 7.4,
6.0 and 6.1 h at the concentration 1.0 mg » mL™", and 6.4, 4.8 and 5.0 h at the concentration
2.0 mg - mL™", respectively. The acaricidal activity and time-dose response of the optimal combi-
nation of scopoletin and BDMC were closer to those of scopoletin, suggesting a synergistic acaricidal
activity of the combination of scopoletin and BDMC, which was worthy to be developed for applica-

tion.

Key words; Tetranychus cinnabarinus ; Artemisia annua; Curcuma longa ; time-dose mortality mod-
el; acaricidal activity.
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RHP 05 ( Tetranychus cinnabarinus ) i 2% & VE
JLE7 R 0 o N 7 A NN = R AN 9T WAL I D Ra X
ik, P EAEE 100 ZFREY . Al AR 5 %
fdt FANA™ B 5 Y PR, Ty HLAE T 6 HT 24 H 45
o, FHOHT AL Z A0 bR G AR 5 B R A T
%) HE RIS PR

MNEEAEE (Artemisia annua) 7 H 4 M0 TR B 42
Uy 3 5 58 A A k- i R R A7 42 JTUl ( Panonychus
citri) FLAT B9 il R Y —R R E N
g NEG IR EE ( Stellera chamaejasme) 1R .1
SRR 73 B HR R 2R R 5 A RS R D il HLAT 55k
fih 7% 0 A A 3 P RE 0 . 5 00 o 5 A P ) £ T JIEL
Pl ( AChE) | F % S {1 (MAO) \Na®-K*-ATP [if§
J Ca® -Mg™ -ATP i (3% M, T B8 A fih 2 5 570
TEARRD MG 70% FET R AP S T R AR E S
PIBRITE 18 1%, AHb I i A e th bk ka4 70  J
P AL i BE % [ AR AR D - il o B i 7 R B
R T2 ( Curcuma longa ) F R SUBE 4
BEZZ R FON AL - 1 S 5 O R R Y
A DK 3RE KGR OIS0 3 R 1
i A A B AL g (SOD) | A% Bt HIK-S-H 7% i
(GSTs) i S AL UM ( CAT) FEPE.

AR N R FIOBUSE HY A B 22 8 R G AR F X2
T P ol A 86 ) fioh A T P B AT LGS 7 - 6 (T
o) A5 48 h 1Y LCy, 4 0. 1899 mg - mL™", 33
FHCH 129.0, 4450 29.0% AR T XA I I
WE JSCA i G R B Y i A 3 e [ SR —
FIRY DAY IRE | S0K 3 B 7 B 400 ) 3 1 ( 53 SCHROE ) . AR R
TR OBUBE Y AL 22 B3R N e A L 1Y) 7% I 3 1 2
FRBIE S H AR B B2 | BOFE i 0 3 K i fia] -5
SN AN . S I, AR BE 5T R F IR [A] 50 -4 T
& (time-dose-mortality, TDM ) 5% B fff 57 78 B %5 N
Pt U6 AR 22 1 3K e HL S A E L X A b o il
JSC Al ) o % 0 P Y OO, L B 0 2R R TR
5 U058 Y 4 22 R I 5 A FH O AR D 5 ) B S 3
5 S s 1] -5 12 0 EAEARONE i — 20 R K 5 HIEL
FERHE, J AR B2 N i 55 B AU 22 3 RIS A
FHAY F )R S (PR 45 .

1 #MeEF*

1.1 ik

PR b it i e ) >k A PR URS IX H ] EL
i, RGN TR N (26£1)C A X E
(RH) 60% ~80% KOG 14L : 10D T Mg A 45

RREL R SR 13 4 SRAFHOR IR A AT ] o 24 iy fUk
i AR
L2 Az

74.5% B % N TEE (scopoletin) h T i K 2% K
RFEPIR G982 T 2011 4 7 H REME AL &
o> B AL T AT 190 % WUBE FH 43 22 25 3R ( bisdeme-
thoxycurcumin ) W4 FI A6 E & a8 in G FRAS AL fefd:
BE LA 74. 5% 7R B TR A 90% WU AR 5k 2 3
R¥eatb-h 7 ¢« 6 IRG. 5 A HUE & 19 ik 2
3L INA 5% PR A e 50 5 gk, FEH 0. 1% i 80
KV VR B 2. 0,1.0,0.5,0.25 F1 0. 125
mg - mL~ B BV AE MR, UL 0. 1% i 80 /K
PO 5% PR A48 4598 R X B
13 Al vt

i A T PSR FH B R IR 40U e 5
2 em 1T B — i, I F T BEPIROR
N B30 PO ) 3 ROME RS , 5 L HORG T XL ik
JBE b BRI IR BT RR SR AT 4 b s R A
Be Ay, HIRIE T AT IR AMA. &R 30 3k, B4
VR 2RI FRAR PR A 120 Skl 3 KA. F0R T3
A ERF TR AR P RRERY 5 s JREUE T
MK 7 A R 2 ol A ) R 22 4% 259, 98 I e Il ) 77 2%
fE 43 4 h kA —REBE TR O, IE S BER
fi A, DUHES RO S W AE T JEZEMLAE 2 d.
L4 Hdlaotr

TDM A5 5142 R 7 45 Ak SRR 54D B0 55 Y
( complementary log-log model, CLL) "™ #5AIZ5
FPELEYIEAL RN 1 (j=1, 2, 3, - J) #fbL
P (25500 iR d,(i=1, 2, 3, 1) AR Y 2
T13E T2 % ( cumulative mortality probability ) 7] & 7~
N

Pvzl—exp[—exp(7j+,31gdi)] (1)
AP ARG S B B AT ik “ R B 78 1Y B3 A B 2
Yy 52 AR B e 52 6 P 21 P 24 80 7 5] e R0
IR 7 FR I TF I ¢ B F5 R 200 28
7 4Blgd, 5 Il -In(1-P,) | BATAHE X R B2
T A ¥ (linear predictor). ST R E SRR
[ A2 HE A AR S AR A R (1) S RE i R A B A
SOL S P I I [, ¢ RS0, FLA
D TRIAHEL A Sy, D05 o, A 3 SR N IR XA [
t;, ] T RE & AR B FE T 8 B Ay I (8] A2 8 (4 2t 7 R A8
e, 0] AT AT UL IRAE T RPN R AR AE TR
( conditional mortality probability ) , B[l [X. [d] £ 52 i 14
SEPRFE TR XA AR I AR s B2 L, AT RoR
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q;=1-exp[ —exp(y,+Blgd,) ] (2)
Ay, R T[4, 1, ] PR B F A
ZH SRS H S TG TS H T, R DU A T X

(1) AL AL 1 7 DA R X5

7, =In( 2 expy,) (3)
K DPS %t b i 2R 8 54 X fish 2% 15 4 i 56
BEIEAT TDM AR A48 K i) [i) 5] B G vy 2 A
i1, R H Pearson 7K 55 A1 Hosmer-Lemoshow £ 56
X I AR R A O ARG 56 R B o 4
PR UETR.
2 HR5HH

2.1 REDHIEAET

AN )R B A B Y AR I 22 B AR o IR A
WA i R E T S A0 I 56 0 S Ak 85 A [ e ) 3
AT R LA 1. 45 A B A BT A0 T R bl 25 v 1Y)
RefARK 1717 3 sk, o Ach B S RS ) ) A T 1. 2. 0
mg + mL~ ORUBE AR R R AR A R AT
AR LT A 6 6 ) B 1A T 3R A s 34
[l 4G FALBE)S 16 .8 F1 8 h, 70 Al TAL B S 32,
28 128 h ik FEFE Y =04, b FE S 48 h () Rt
FET-H50 900 89. 1% 96. 1% F1 92. 5% ; 4k Pk JiF
KT 0.5 mg - mL™" (19 BTTFET 3R 38 384 B[] AT %
S-S A we St R TN NIPUE 2$2 910 57 @7 me:
AT, 2 B A E LU 55 R B % PR R R A A -l
W6 AR 5 S AT | e B AR AR B AR T R R UEOR
AR R IR > P B AR I He > XUBE AR SR 5 1 R
2.2 TDM AR AU

F 1R L0 KK, 3 B2 R S
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RIEAF ] A A SE PR SUBE AR R ARSI
I R E S O VA I )
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Fig.1 Time-dose-mortality relationship for scopoletin and bis-
demethoxycurcumin against female adults of Tetranychus cinna-
barinus.

A KU AR 22 95 F Bisdemethoxycurcumin; B: 45 %5 TR Scopole-
tin; C . B AE L It Combination at the optimal mass ratio. T IF The

same below.
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AR P9 TDM A 58U Y Pearson K J7 Gt i1 A I 3
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HAEKR.
2.3 FlERY

XU P AR BE 22 0 3R AR R o AT R TR 2 I AR T
T SR AL I s oS s Ak 3L I AN [i] s () P 7] S R0z Ay
THE DL 2. B 35 A B B [B) A% S K 3k 21 4 [R) 25058
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Table 1 Dose- and time-effect parameters estimated from the time-dose-mortality data of scopoletin and bisdemethoxycurcu-
min against female adults of Tefranychus cinnabarinus

A 5 AT R 5 (2) ] TSR K (1) ]
Insecticide Conditional mortality model [ Eq. (2) ] Cumulative mortality model [ Eq. (1) ]
ZH fhiHE Frifizt ¢ K P ZH fliit{H Ji 2% T
Parameter Value SE t-test Parameter Value Variance Covariance
(7)) B, )
R NER B 1.7913 0.1398 12. 8086 0.0001 B 1.7913 0.0219 0.0219
Scopoletin Ya -4.3577 0.4535 9.6087 0.0001 T -4.3577 0.2304 -0. 0006
Vs -4.5666 0.5069 9.0096 0. 0001 Ty -3.7636 0. 1280 -0.0007
Yi2 -2.7268 0.2048 13.3115 0.0001 Tip -2.4233 0.0344 -0.0002
Yi6 -2.1237 0.1611 13.1839 0.0001 Tie -1.5692 0.0158 0.0001
Y0 -1.3569 0.1226 11.0635 0.0001 Tog -0.7643 0.0083 0.0011
You -1.5527 0. 1566 9.9130 0. 0001 Tog -0.3895 0. 0066 0.0012
Yas -0.9699 0.1361 7.1287 0.0001 Tog 0.0550 0.0055 0.0028
Y32 -0.9584 0.1548 6.1928 0.0001 Ty 0.3646 0.0052 0.0038
Y36 -1.5178 0.2256 6.7267 0.0001 Ti6 0.5063 0.0052 0.0044
Ya0 -1.3563 0.2194 6.1823 0. 0001 Ta0 0.6507 0.0053 0.0048
Yau -1. 1461 0.2104 5.4462 0.0001 Tag 0.8041 0.0053 0.0052
Vas —1.8492 0.3224 5.7350 0.0001 Tyug 0.8722 0.0053 0.0053
PGB S5 v B 1.4923 0.1503 9.9306 0.0001 B 1.4923 0.0104 0.0104
Bisdemethoxycurcumin 7y, -4.1516 0.4148 10. 0098 0.0001 T -4.1516 0.0791 -0.0002
Vs -4.5410 0.5084 8.9326 0.0001 Ty -3.6343 0.0475 -0.0002
Yi2 -3.7124 0.3349 11.0858 0.0001 Tis -2.9795 0.0247 0.0004
Yi6 -3.2407 0.2692 12.0391 0. 0001 Tie -2.4084 0.0142 0. 0006
Y0 -2.7367 0.2137 12.8057 0.0001 Tog -1.8660 0.0085 0. 0006
You -1.6108 0.1313 12.2672 0.0001 Toy -1.0371 0.0042 0.0007
Yas —-1.4568 0.1376 10.5907 0.0001 Tog -0.5319 0.0029 0.0010
Y3 -1.2817 0.1429 8.9703 0. 0001 T3 -0.1450 0.0024 0.0013
Y36 -1.4669 0.1729 8.4850 0.0001 Tag 0.0914 0.0022 0.0015
Y40 -2.0389 0.2461 8.2845 0.0001 Tao 0.2036 0.0022 0.0017
Yau -2.0695 0.2636 7.8500 0.0001 Ty 0.3016 0.0021 0.0018
Vas -2.7649 0.3924 7.0460 0.0001 Tag 0.3472 0.0021 0.0019
P BRI L B 1.6591 0.1388 11.9537 0.0001 B 1.6591 0.0219 0.0219
Combination at the Vs -4.3870 0.4541 9. 6609 0.0001 Ty -4.3870 0.2342 -0.0004
optimal mass ratio Vs -4.5966 0.5074 9.0583 0.0001 Tg -3.7932 0. 1300 —-0. 0005
Yi2 -2.7595 0.2049 13.4671 0.0001 T -2.4552 0.0349 0.0001
Yi6 -2.1635 0.1612 13.4205 0.0001 Tie -1.6056 0.0160 0.0003
Y0 -1.4575 0.1258 11.5900 0.0001 Tog -0.8357 0.0086 0.0011
You -1.4316 0.1413 10. 1329 0. 0001 Tog -0.3967 0. 0065 0.0017
Yag -1.1470 0.1420 8.0771 0.0001 Tog -0.0099 0.0055 0.0029
Y32 -1.1258 0. 1580 7.1259 0.0001 Ty 0.2735 0.0052 0.0038
Y36 -1.5387 0.2129 7.2284 0.0001 Ti6 0.4247 0.0052 0.0044
Y40 —1.4547 0.2124 6.8503 0. 0001 Tao 0.5668 0.0051 0.0048
Yau -1.4774 0.2286 6.4642 0.0001 Tag 0. 6886 0.0051 0.0050
Va8 -2.5790 0.4196 6. 1470 0.0001 Tyg 0.7260 0.0052 0.0051
ZH vy Ml T B R AR AL B JEIFE] (h) The subscript associated with y and 7 denoted time after treatment (h).
&2 TDM BEEMSME
Table 2 TDM modeling goodness of fit
Qb Pearson = 5 K6 56 Hosmer-Lemeshow 546
Treatment Pearson’ s chi-square test Hosmer-Lemeshow test
X df p Xo.05 X df p Xo.05
A 40.467 47 0.7716 7.401 8 0.4940
B 96.871 47 0. 0001 64.001 8.370 8 0.3186 15.507
C 94.368 47 0.0001 9.675 8 0.2886

A RUBE 4522 85 R Bisdemethoxycurcumin; B 2R B %5 A Scopoletin C: W2 514 L Combination at the optimal mass ratio. T[] The same be-

low.



14 PR A AR N R U P 4R 22 B 30 AR I i BB AL 4D 201
=3 TDM #HELXESHRES HiEITAEE 48 h 19 LC,, 7 LC,, AT AL E
Table 3 Comparison of the values of LC;, and LC,, estimated by TDM modeling technique and probit analysis
Qb I.Csy (mg-mL™") LCyy (mg - mL7")
Treatment B 53 BT TDM ##7k AERT R 22 BB A3 HT i TDM #5784 35 AHXT 1R 22
Probit analysis TDM model Relative error Probit analysis TDM model Relative error
(%) (%)
0.3036+0.0350 0.3324+0.0350 -9.5 2.5890+0.2985 2.1198+0. 1477 22.1
0. 1894 +0. 0236 0.2035+0.0513 -7.4 1.0564+0. 1319 0.9521+0.0399 11.0
0.1994+0.0267 0.2195+0.0534 -10.1 1.4876+0. 1995 1.1617+0. 0464 28.1

48 h iy LCy A1 LCy, 4351 A7 0. 3324 0. 2035 ,0. 2195
mg - mL~' 12,1198 .0. 9521 .1. 1617 mg - mL™"; &b
I 32 h ZJ5 , &AL FRK) LCy, Al LCy, #a T 28,
BHRET R AE AL B S AT 32 h AR ML B K, 5 A8 fb 5%
/N PRI B AT e/ 2R B S BRI — S i (B
H LCs Fll LCyy AHIT , R A 2 e A L 5 AR R %
Fie 25 1A 2, LA B0 (%) 25 g T P RN B RV .

TDM ALK ] 5] FBE T 4 T [R) —#55 Al
Hh RS ()90 2 B AR AR A5 B A BE AR Ak, S BH
TDM BEAY 1 5 WL F A 53 A 12 08 571 s 2500 Ak 8 7
F5 E XA 48 h (1) LC, Al LCy, Ml HHE Fb 8
gELILER 3. B TDM 55 R1 3k 5 57 e Ad 1 oA B
., ML AT X B AR L 22 98 R R o iR
FIPIH AR HE AL BRS 48 h Y LCg, Al LC,, A1
FIFA X 1R 22 90 5 =9. 5% . -7. 4% . -10. 1% Fil
22.1% 11.0% 28.1% . H) TDM #5750 5 SR 35 8 %
FEAGTTHE R T HLRAE 37 i R A A, =3
FEAF AL THE N R 2.
2.4 RN

TDM AR AR USRI 2 R R

40r = AQLC,)
3511 o B(LC,)
o 3_0 + o C(LCSI))
_§ -0- A (LCy)
o 5 25 -e-B (LC,)
§§ 2.0
BT 15
§§ 1.0
& o5
S
0
-05
-1.0 AL

4 8 12 16 20 24 28 32 36 40 44 48

ALBU5 A H] Time after treatment (h)

B2 AR P TR IOOUBE P A A 2 0 30 R A e sl M A
[ LCsy A1 LCoy X AR

Fig.2 Logarithms of the values of LCy, and LC,, estimated for
scopoletin and bisdemethoxycurcumin against female adults of

Tetranychus cinnabarinus.

DAY P 2 e AR T A ) i 8 Ak X6 A A0 -l e e
W BBEH B LT (WAL 1k RITFET- R A5 50%
FIALBRERAN ) . B 3 A | 1 R) 0 55 Ak R 7] 5L 6
FHOG, 257 BFE 50% L1 T il 1) e B B A1, R W L
B 7B A TR MR BE R, LT, (RGBS /N | 00 75 7 4 %) ik
5. PRI AR 2 AR AT P 6 ok il 14 25 0 iR 55 1R
¥R AR R PN TR > P 2 S R H > WU R 40 B 22 3
RSB, P E AR L S AR A VBRI
LT, FH24,1.0 F12.0 mg - mL™" AbERJS | U H 4203
FWER RS BRI T Fe i LT, 43000 R
7.46.06.1 h#6.44.85.0h.

LT, J BT FE TR 50% BT i i 1] ¢ 5 A8
AR d, W00 R, S5 A B8 T R A8 A [R] et [i] X ]
L4y, 6 JNFGRE d B sRBOC R W (2) , HABE il
A5 W AE DL A 4. B oI AE Y 2] 3 A T 40
A LI, R TRV A, DU AL 2 v
R R NP B AR L S R SE T R R
I AL T R -1.0 ~ 1.0, BIALBR S 32 ~
36 h PR T MEARH . AL i 23k B mT 1,3
2R AR P 56 ok s 14 25 0 FNEBE IS TR U Ry 2R
R PR > PO S ARG B > BUBE AR R 2 K

127

A
11r B
—-o-C
10
9 L
2|
5
7 -
6 L
5 -
40 0..25 0..50 0.:75 1..00 1..25 1..50 1.:75 2.60 2..25
¥k JE Concentration (mg + mL™)
3 ZRTEEEE A TR AU PR A R 22 B O A AT - il Al

B TS L A LT,
Fig.3 Dose-dependent LTy, of scopoletin and bisdemethoxycur-

cumin against female adults of Tetranychus cinnabarinus.
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Fig.4 Comparison of the observed value ( I ) and fitted value

(II') of conditional mortality probabilities of scopoletin and bis-

demethoxycurcumin against female adults of Tetranychus cinna-

barinus.
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751 ek A%80 187 A I R 2050 1oy s A 17 1 0 o A 4 3 1
(TG BR , P LA ARG BRI ). TDM A AIAR K
FRIE - yRAh T HLAR AR 53 B ik ol 0] £ IR ] 8800 G %
AHEL A ST A R (5 ) -390 2 A S804 31 5 Y
FIk T H AR 250 BOC S S BOE ] |
OOE ) & A VE A 4R bR, 7R T R B IR R R
FLTE AR R RO R A HUR T
) BOU A BURGRE B A D AT B T Y
FH. RGP AR L3200 R AR R o AT R 4 e I L
Xof A I 6 5 Y TDM. A2 7 34738 35 Hosmer-Lem-
oshow 155 FUMEAL 36, R BIZ AR BLIE A L 2R A=)
I 5 AR 4 23 BT, BB 8% 10 Ji L 4 38 24 700 X0 SR b i
HE A6 1 ] -5 B -BOE R BAE R R

XU P 4 22 0 3K R R N R P e A

PR 8O0 B RERE (B) 433l 1. 4923 (1. 7913 FiI
1. 6591 , HRPR{E Y FE O i 18 /) 2 Fh 1k 2% 4% B X
B A A fE TG (1.2 ~4.5) 92 XU B 4R
FREER REE N E AR L T 51k
F A MR 7 424 TDM BRI s80 28K ()
FHOUBE AR B2 B R AR R A NIRRT fc EE T
LT AT P 56 0 o G 1 325 B0 38 v DA 1001 4 ) Sl b B S
3228 M132 h, S EFET S AV &, 3 —25
A T AR R (4 T S R R) S RN R | B
Qb BT R A3, B AR R B R AR B
TR 25 B A TE L X AR A P 6 M S 5 1) LCy R LG
BT/ 3R BB A I I (b3S 32 h) Je i
TEZ%. R, AERAEIR B oA = 3 B 5 1 s g i ¢
FEACFR AT 32 h. B2 AR BT 5 R R N R B o
(1.5 mg « mL™") X Atb i it B s 1) LT, oA 2. 237
h, MAHFFE 1.0 F12.0 mg - mL™" B4 B 25 N ER AL
FRARREPITIE Y LT, 43500 6.0 F14.8 h, HAF7E 2R
1) J5 R AT fig 5 AR BIF 9 BT PR AR BE 5 R 5 oA K.

TDM FE RS RN AH 53 i WAL F /S 48 h 1Y
LCy, Il LCoo fliTHE 1Y 22 5 LU AR Y ML AH 40 #7 1%
XPRUME FH A 22 8 3R AR R % R R 5 AR T
XA -t B A5 LC. 1 LCo P A 1L P X 15
EA N -9.5%  -7. 4% - 10. 1% 1 22. 1%
11.0% \28. 1% . JJ5 Al 68 5 F T A8 0 8o A
KA 48 h, A0 BE BT AET R K T 50%
(BREAR A 0. 125 mg - mL™' #b) , TALA 1.0 Fi
2.0 mg « mL™ ) RITIETHRIEF] 90% L) I, HLHAH
3BT R RT3 FNXTEIGR) 5 1) pRIOC
FAAGTFESC A BT, e LC Al THE R/, R BLH
TURHRT 152 2 5 LCoo Al THEL I S, 2RI TEAH X 15 25
FENLRAE BTk b o T T R 25, ZEoR A
Mg ZIFFE TR L) 9340 T 16% ~ 84% JEFEIN , (H
SR 4 1 FH H AR A B8 T 3R 34 5 A3 A T X A
W PRI S BUINEOE 350 A T i /N BOR B &
FEE AR THE R . TDM AR 2 255 1 1] -5 - A6 T
SRR [B) 55 £ 2000 28, Al H B R AT
TR A [RIRR A AR B, i Tl A TDM BRI )
A B AR T2 SR S BN e R R A
PHRICR B PR F Ar. ARSIk, S Re )
18 [7]H (support vector regression, SVR) £5 % Fl B —
X A AR I B S A R TN ORS B R AT
TDM BEALTE AR SR AR — 25537

25 B TIR AR A N TR S OB AE R 22 B R K
BYEMBAE AT R (7« 6) 5AREFNBRR
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ARG B3 B B 18] -0 S RN AR T, ZR B0 MR AT ) A 0
WM B A BRI R I PR S, T A A0 i o i
AbPRJE 32 h AT IR H SO S R W B 1.0 Fi 2.0
mg - mL™ AbFRfS LT, 73500 6.1 F15.0 h, b3 5
48 h 19 LCs, F1 LCy, 437 1 0. 2195 FI 1. 1617

mg - mL™".
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