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FF AT-NS, BP AT-NS1 Fo AT-NS2, 5K 24 A 8O0 A B U & 240 £ 3 be 45 40 (PDD) 5 i@ i X E 4T H K (XRD) w4512 8
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3, B 15 A B AL SD K RS A AT Rt 2540 AT-NS1 284 AT-NS2 40, 205 R . 4 H1 LK B A8 5 25 4% %% 120 mg/kg
(HIRAZEF), F T80 (0 min) & 2255 5.10.20.30.60 120,240,480 min & BRIE R oz, 24 ¥ T 4 M AR, & A HPLC & 2
KR AP AT 69 Z R, KR DAS 2.0 803+ S 2 25 3h 52 Ak, SR 4T 04, 25 R . AT-NS1 #= AT-NS2 44245 4 (212.48 +
0.32) .(226.36 £ 2.29)nm, PDI %3] 4 0.129 3 £ 0.026 3.0.254 7+ 0.012 4, XRD &-#7 2 &,AT-NS1 4 £ & A, AT-NS2 4 25 B A | %
F AT 5 AT RS 52 2% . SEM 97 877, AT-NS1 Fo AT-NS2 % 484, 3 2 B HKR LK 38— AT R 25 A Hek
BERRAKDNR—, BB ERBELERE R, Lhat, AT R4 25  AT-NS1 F= AT-NS2 69 R A th B 5 ) 4 4.54% .35.01% . 12.22% ;
12 het, =69 ZARE S E 551 4 24.01% 81.14% 64.69% ;24 h i, =% 49 R AR JE 4 %34 ) 36.04% .84.87% .85.86% , 253h
PR ER R T, 5 FA AR, AT-NST 28 A9 AT-NS2 20 K £ 49 Cou AUC,- . VAR AT-NS1 4089 1,,.3) & %91 5, AT-NS1 41 kK K.%9
b . 4542 (P<<0.05) ; 5 AT-NS2 2145, AT-NS1 20 K R 49 Coe AUC - 1123 B EF &, b B F 442 (P<<0.05), 453845 AT 4l
&P NS J& , 7T .38 A Ak sl o, SH0R st AR P9 0 IR0 ; AR 42 R 18] A, 2 A NS s s dh A NS 4935 th /ROl 8 B,
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Effects of Crystal Form on in vivo and in vitro Behavior of Astilbin Nanosuspensions

WANG Xiaohan'?, WANG Congying®, LIU Xiao"*, SHEN Chengying’, ZHONG Ruina"*, SHEN Baode’, YUAN
Hailong” (1. College of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137,
China; 2. Dept. of Pharmacy, Air Force General Hospital of PLA, Beijing 100142, China)

ABSTRACT OBIJECTIVE: To investigate the effects of crystal form on in vivo and in vitro behavior of Astilbin nanosuspensions
(AT-NS). METHODS: AT-NS1 and AT-NS2 were prepared by precipitation method and miniaturized media milling method
respectively. The particle size and polydispersity index (PDI) were determined by laser particle size analyzer. X-ray diffraction
(XRD) , scanning electron microscopy (SEM), HPLC and paddle method were used to analyze and compare the structure
characteristics, appearance morphology and in vitro dissolution of AT raw material, AT-NS1 and AT-NS2. Totally 15 healthy male
SD rats were randomly divided into AT raw material, AT-NS1 and AT-NS2 group, with 5 rats in each group. They were given
relevant medicine suspension 120 mg/kg (using water as solvent) intragastrically; blood samples were collected from orbit before
medication (0 min) and 5, 10, 20, 30, 60, 120, 240, 480 min after medication. Using rutin as internal standard, HPLC method
was used to determine plasma concentration of AT in rats. Pharmacokinetic parameters were calculated by using DAS 2.0 software
and then compared. RESULTS: The particle sizes of AT-NS1 and AT-NS2 were (212.48 + 0.32) nm and (226.36 + 2.29) nm,
respectively; PDI were 0.129 3 + 0.026 3 and 0.254 7 +0.012 4. XRD analysis showed AT-NS1 was amorphous, and AT-NS2 was
crystalline. Diffraction peaks of both were different from those of AT raw material. SEM analysis showed that AT-NS1 and AT-NS2
were similar in morphology, and they were spherical and uniform in size; AT raw material was lump with large particle size and
different sizes. Results of dissolution tests showed that accumulative dissolution of AT raw material, AT-NS1 and AT-NS2 were
4.54% , 35.01% , 12.22% at 1 h; accumulative dissolution of them were 24.01% , 81.14% , 64.69% at 12 h; accumulative
dissolution of them were 36.04% , 84.47% , 85.86% at 24 h, respectively. Results of pharmacokinetic study showed, compared
with AT raw material group, cmx and AUC, .. of AT-NS1 and AT-NS2 groups as well as #.. of AT-NS1 group were increased

A AT H < [H5 AR AV I H (No.81573697 81803741 . significantly, while f.. of AT-NS1 group was significantly
81873092) ; A5 B RHIF 5 3% H (No.BKJ16J011) reduced significantly (P<<0.05). Compared with AT-NS2
S W WFSE A o BFSE 7 1) o 25 35 4 0 L A R R R goup, Cmw, AUC, . and f.. of AT-NS1 group were increased
E-mail: Hannahwxh@163.com significantly, while #w. was reduced significantly (P<<0.05).
#EAEVEE PR L, BT P B2 R %, CONCLUSIONS: When AT is prepared into NS, dissolution
i :010-66928505, E-mail: yhlpharm@126.com in vitro and oral absorption in vivo of AT are increased
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significantly. In a short time, the dissolution/absorption of amorphous NS is faster than crystalline NS.

KEYWORDS Astilbin; Nanosuspensions; Amorphous; Crystalline; Dissolution; Pharmacokinetics
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12 AR5

AT JFORH2G (BEVE R R A TRA R A S
JT160316, 215 :80% ) ; AT X B i (415 : 111798-201504,
SHRE:93.9% ) T X RS (AR, 5 : 100080-201610,
SERE:91.7% ) Y40 b 2 R e 5 B SR 4E R
K30(PVP K30, Bl 25 R A A PR 2 Al L 5
160502) ; AL B BR T (4% : 0.5 mm, KM RSP A1k
AR T ; iET4E G 4r 5t : 8 000~14 000, 3 5
Viskase 23 F] , #it45-:20171112215) ; Z 15 Jy a1 4, Hi gy
AN R oA el K R ZEIRK
1.3 zh#

SPF 2% fet e i1 SD AR, 2 7 %, 74Ty (220 +
20) g, W 30y DUAR (A6 50) SL g sh W RH A FR A Wl L A2 )™
VFRTUES2A SCXK (52)2016-0002.

2 FiEEHER

2.1 AT-NSHIFIERFRE

2.1.1 UIFER  FRECAT JEHZY 200 mg, ¥ T 0K £ 1
0.6 mL /', f59%5 9 A; FREUPVP K30 100 mg, % T 7K 10
mL FP 5T B s B VA A U B A B Y, L 100
r/min [5G B S PERE 5 min )T, BERE 28 & 2 TJCEEE , B
Ry 16 mg/mL B AT-NS1, BU#E i AT-NS1, il
IR , 5 AN KO R SRS I b A28 0 22 43 F k4
% (PDD) , #4200 3 "™, 45, AT-NS1 1) ki 42
(212.48 +0.32)nm, PDI 24 0.129 3 +0.026 3.,

2.1.2 fORAEA BT OFEE T PRI AT 5k 245 200 mg .
PVP K30 100 mg, & T 30 mL /M, 7k 10 mL 44k
BEER 10 mL Mt )5, B TR 1, T 0 ¢
WEYEZEE T LA 800 r/min Y A BS 24 h, RIAS T 5t ik
916 mg/mL 1Y AT-NS2!", SR H]“2.1.17 30T J5 A K45
AT-NS2 At 742 2k (226.36 + 2.29) nm, PDI 4 0.254 7 +
0.012 4,

2.2 XRD &

B AT 5825\ PVP K30, AT-NS1,AT-NS2 % i 1,
SRV VR THRRIG BT A TR 1 2 P 23 B FH SR B B Al
b, B BEES R SE, i F XRD AXUEF 7 33 b .
L[ (20) :3~60 ©, 85 1% : 40 KV, &7 : 60 mA, F14#i 4
1£::0.02 © , FHH B + 2 °/min, & BOFIH R4 1 °, 30k
s :0.15 mmo L5, AT JFURHZG7E 3~30 A3 BH 2 1 i
PARAIT e, 26 WL ELAT R 25 P R AIE s PVP K30 TG HA i
14 db R AT ST 05 s AT-NS2 475 HLA 5 JORE 24 AH AL I & 147
SppUge  (HL SR RE RN H B 0 ss sl b , 4l i Y s AT-NS1
TCARAEAT T, e B, LI 1,

2.3 SEM4&h
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g 3000 ATNST
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1 X5tERGTSTE
Fig1 X-ray diffractograms
HUAT JFURIZG  AT-NS1 ,AT-NS2 £&3# i, 98 vk T4
Ja, A E TR S PSR, 455, AT sk 2
YR RAR K H RN — 5 AT-NS1 I AT-NS2 JE 24
AR, ¥ R BRAR H AR/ — Wi 7E 200 nm A2 47, R0
&2,

A. AT J5UE (x4 000)

.-(x1o 000)
B2 HEEEE

Fig2 SEM images
24 FINEDHERN
2.4.1 LM A%  Kromasil 100-5 Ci5(250 mmx
4.6 mm,5 pm) ; VA : ZH5-0.1 % BERRIE (19:81, V1)
VI : 1 mL/min; B0 2 291 nm; #2230 °C 5 JEFE &
10 uL,
2.4.2 X RSV OH A AT X BRI RS B RR
E BT 256 mL it I RS R DT AR R R 20 B 15
HIRE A 0.379 0 mg/mL 1 AT X BRIV £ . B A
AT X BE G IE 2 200 pL, & F 10 mL i, i R i
B2 2 i, A5 R B B A 7.58 ng/mL [T HE VA
#=H.
2.4.3 A B s B2, 117 IR AT-NST 2
mL, A BT, 208 2015 45 AR [ 25 i) (U3 8
D+ SRR R N 92 B ik )™, DA R R
2% vh i (PBS, pH 4.5)500 mL ¥ H A 5T, 425 4 3 Ky
100 r/min, i JE 4 (37.0 +0.5)°C, T 24 h i BURE 1
mL, 25 0.45 pm fEALIERENE RS , BREIEWE , B15
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244 LIRVEEEE BUAT X IR S AR A B
PEXT BT (B2 (7 A 0 ) o, $2°°2.4. 17 300 1 %
FRAFVERENE Il . 25, AT WY R AT, R EE
IFIA] 24 4 11.3 min; BAPE X BEAE AL A 4 B B 1] b
DL, PRI 3.
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B3 BSxkEEILE (A HIRE)
Fig3 HPLC chromatograms (in vitro dissolution test)
2.4.5 FRUEHRZRIZH]  BU“2.4.27 T F AT Xf BE S IE 2%
VRS 38 T, N P R A5 T R VR FE 430 R 0.95.1.89
3.79.7.58.15.16,30.32,45.48 pg/mL HY R 5 AR HETR I ,
Fie 2,417 T AR S A HERE I A, e ST AR . AR
VI  JE (c, ng/mL) AR AR (TR (4) PN A bRtk
AP PERNA A3 mIH RN A=26 271.11¢—T748.46 (R*=
0.999 8) . Z5AL, AT kil Jot 5t ¥k B () Ze M3 [ 0.95~
45.48 pg/mL,
246 ERMRSMREL  BC2.4.27 0 AT X B
T2 W25 1 o, N PR B R, 2.4 17 T 835 4%
PEIEREIE , 43 A LAE R L R 10 1.3 13 PR 4G
DR . 455, AT By 5ROk 0.13 pg/mL, AR >4 0.04
pg/mL
247 KSR EC2.4.57 0 R R E N 7.58
ng/mL Y AT HRIAEERGE e, 72241700 (i Sk 2
PEREDNE 6 K, ELEIE 6 d, B H N H e R, 45
R, HMNRSD X 1.43% (n=6), H @] RSD & 1.78% (n=
36) , R R AT
248 FEMEE BRI AT-NST, 42 42.4.37 30
T 7 A U, 430 T E R R E 0.2.4.8.
12 h B 4% 2.4, 17 500 B 035 20 R e RE DN A2 , 10 SR UG T R
I £ BT [E] A AT IE T AR RSD 24 0.99% (n=5) , % H]
MU SRR = TR 12 h AR E
249 EEMERE BUE K AT-NST, 36 17, 1%
“2.4.37 N R A R I, PR 2,417 T T
AR A |, T SR T AT AT I RV . 25
W, AT B35 5 2 1k B o 42.43 png/mL, RSD Hy 1.61%
(n=6) , RUATTLE LR
2.4.10  JREEDCRAES RS L AT A R
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V0.5 mL, B 10 mL i, AR E 9 17 5 40 B
A R A 41.69 pg/mL B X BE S 591 0.4.,0.5
0.6 mL £ 3 iy ( £y 4H Y T4 &b % 5 19 80% . 100% .
120% ) , LA A BUE S 2205 5T, 22 0.45 pm il fL
UENENE LT . BSOS e, $ 2.4 T T g A ERE
W, e SRV AR DR . 455, AT Ik
5] Wi 2 43 1] &3 (100.09 + 2.40) % . (99.04 + 1.52)% .
(97.75 £ 0.95) % , RSD 43 %Il & 2.40% . 1.53% . 0.97%
(n=9),
2.5 FIMNEHEFEEE

Z: I8 2015 4 g [ 24 ) (DU ) 388 U] 5 o B S5
R 0 9 8 e )™M A B 2.1 I AT Jigel
TR (FRECAT JoBH24 200 mg, JI7K 10 mL, fig $H34
AJRI15E) L AT-NS1 A 2 AT-NS2 % 2 mL, it A& trasr,
LLPBS 500 mL A& H A 5N, 2 5 8 100 t/min, I3
JEHR(37.0£05)C, 43 TH i 05.1.2.4.8.12.16,
20,24 h P EUFE 1 mL, - [R]Ip#h 78 SR B4 A i, B
AR 25 0.45 pum fALIEBEIE LT, #2417 500 (A 45k
FENRE TSR AR, H A MR 2 RSN R EE (p)
FEF L, TR Excel 2016 3R {R2: A4 Mg Hi il
Lo p=cVomo, BRI =p,+(pitprtetp, ) VIV,
[, e 5 n A BORE ASURE B AT B B e (e
“2.4.57WUF [ )y BRI TAR ) me A 0 h B A 48
AT BT 5 p, RS n D HORE S 09 L EE , 1V BUREAR R,
Vo s B AR . BRI A TR 3 Uk, AT IR
2l  AT-NS1 Fll AT-NS2 [ A7 i i 28 UL 4.

90
80 |

— AT
—&— AT-NSI

== AT-NS2
0() 4 8 1I2 16 ZIO 24
HCREISHA], h
4 AT EFLZH  AT-NS1 F0 AT-NS2 B {2k 5 78 4 il 2

(n=3)
Fig 4 Dissolution curves in vitro of AT raw material,

AT-NS1 and AT-NS2 (n=3)

4 A H1, 1 h i), AT JERH24 L AT-NST fT AT-NS2

(g A RS N 4.54% .35.01% . 12.22% 5 12 h i,
S B R4 24.01% (81.14% 64.69% ;24
h i, =38 19 2R R 4y 1] S 3 36.04% . 84.87%
85.86% o IXHE/NKE AT il 45 BUNS J5 , HARSMA ) EEHA
L 5 AT-NS2 M H , AT-NS1 A4Sz B e, (R 3
1E 24 hist Y SR th EEAE Y o
2.6 AZHFEHR
2.6.1 (B BRUFRERSN 20 uL 3 0.8 mL/min

HEEZG 2019 4F5 30 B4 4 )

Hb A IR 4 2.4.17 30

2.6.2 VWIS EUC2.4.27 50 F AT X BE SV 45U &
T 0 F AR R A5 BT e vk B 43 R 0.237.0.474
0.947.3.790.,7.580 ., 15.159 png/mL (¥ Z 5 b VA WL , 45
Ao BUAAR G )X B IE i R %Ak E , BT 25 mL
SR TR A T R 2 B A5 R VR R 320
ng/mL PRI, 75 o

2.6.3  IMIKFESALEE  HUZS MK 200 L, A5 % A
320 pg/mL [ I FRIAE 25 pL, I HEIR AT A 2R 2.8
1.5 mL, i% i 1E4) 2 min, 10 000 r/min 25.(> 10 min; 1% HX
L4 mL _EJZ2A PR 25 —EPEH, LA FR KT,
FRIEFFEE 100 L 2% 5, 13 000 r/min 5.0 20 min, H
TR

2.6.4 TIEHEZL WS UMK 2 FU0E AT+ AR
AT-NS1 %524 30 min J5 ) MLIEAE S+ AR, 4% 42.6.37
Jr ARG PR 2.6.17 T T 6 3% SRR Il R
TG . 255, AT FNBRI P B IR 5351294 14.9 .9.5
min, %5 I3 A SR O T4, TE LR 5.

5 75 | AT
50 i 5.0 ‘ e |l
it i S
225 225 \ '\ f
0 0 S A R
0 5 o 15 20 0 5 10 15 20
I [A] , min I5F[E] , min
A I B.Z5 FLIML2K AT+ bR
5
o> 5.0
4&
225

1], min
C. AT-NS1 2524 30 min J& B9 AR S+ FR

E5 SRREEIZE(GHERR)
Fig5 HPLC chromatograms ( pharmacokinetic study)

2.6.5 ARMEMIZR LN Ko FRRFE L B i
H 200 uL, A “2.6.27 TN R ANBRIET R A i, 15 AT
5 U EE 43 154 0.030,0.059 ,0.118,0.474,0.947 . 1.895
pg/mL [ ISR i, 5 42.6.37 30 R ik Ab B S PR
“2.6.17 TN S AR HEREIN E i SR TR AR . LAREIN A
JE R (x, pg/mL) AR AR A5 I0 42 5 PR A 1 0 T L
FUAEL (p) G\ A b 2F A7 2 1 ml 0, 45 101 05 5 7 o y=
1.281 4x—0.012 0(R*=0.999 3) . 5%, AT A6 i 24 ¥k
JE B 2R PR FEL K 0.030~1.895 pg/mL, <& & B 4 0.030
pg/mL,

2.6.6 FEHEIRE  #°2.6.5" T F kT AT € it
B e B2 1) i S A ol DL R ARG L b | JB A VR 2 (0.030,
0.059.0.947 .1.516 pg/mL) Ay B FE S, #42.6.37 50 R )7
DANPRIS T4 2.6.17 T | o i A5 R SRR 2 6 1K,
A H NKE L s LM e 3 d, B H AR % i . 45
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B HNRSD 4091k 4.35% .2.19% .3.23% .2.03% (n=
6), HIA RSD 4351 1.11% .2.36% .3.34% (n=18) , 3
IR 5 E AT o

2.6.7 [BICRIRE:  F42.6.5" N sk ELH] AT G
R (0.059,0.947 1516 pg/mL) (K T #FE &, 4
“2.6.37T00 T IR  FAE “2.6.17 R Gk SRR
DZE SRR RIS TR B . #6°2.6.27 300 F 7 ik
Bl AT A% P s B (0.059.,0.947 1,516 pg/mL) A
PRI, 22 0.45 pm TFLUE RIS LT , Fi4%“2.6.17 301 F (4
TS AR HEREI A T SR TR R . RSB RERE A AT S5
Jo i R R LR e o R A T LA, B 5 ik Il
RN AR ) AT 06 TR -5 60 7 o e YR 88 A v T T
() AT W T AR 7 L85, AR I e e . Fp A o s Vi
JEPATHRAE SR . 452K, & 4R R S (0 5 ik [l 32 oy
89.83% ~98.77% (RSD<5% , n=5) , & B [A] it K Ny
80.14% ~91.39% (RSD<5% ,n=>5) , fF & tE WAL i &
A HT AR CER M TR 1,

F1 BEREREER(xLs,n=5)

Tab 1 Results of recovery tests(xts,n=5)

ST iR AR SRR
pg/mL JERCE, % RSD,%  4RIUACE, % RSD, %
0.059 92.54+2.54 2.74 86.38+4.05 4.68
0.947 94.25+2.64 2.80 85.09 +4.04 474
1516 95.34£2.90 3.04 88.82+1.79 2.02

2.6.8 FouEtisy  # 2.6.57 50 F kR AT AL
VR I (0.059,0.947 . 1.516 png/mL) (K B EFE &, 3
“2.6.37 TN kA RS 4 ) T A R N iE 0.8.12.24
h 4% 42.6.17 W F 35 S HEFEI E o 4521, & i vk
JEEJB 5 R b SI2 0 5T S VR BE Y RSD 43 il o 2.45%
3.46% .2.51% (n=4) , RUIHIEF IR TE 24 h NEUE
2.6.9 ZyghEptsy HU1s HOREBEHLS A 3 4, B AT
JFURIZG2H  AT-NS1ZHFI AT-NS2 20, 540 5 2, FFA KR
PR AEOK 12 hE, TR HRE S 5 HUGE S AT 5
KLl AT-NS1 Fll AT-NS2 AR & (3 LI R |
0 120 mg/kg™ s A3 T4 25T (0 min) X4 2 fE
5.10.20.30.60.120.240 360,480 min [ A Kl M HE B i
0.5 mL ZFZEALEP & H, 3 500 r/min #.0> 7 min, 4355 |
JZIMAE e 42.6.37 W N kA B, PR 12.6.17 0 R (8
TS EREIN A2 T3 AT WML Z5¥R . SR FH Excel 2016
TP -5 2 -1 ph 2, 25 5 DL 65 5k F DAS 2.0 k4
AP b3R8 2t i A g, O LU B SRR (G iR
POUIHREZ SR S8 45 R WK 2. R SPSS 21.0 4k
PR BRI T A AT . TFE PR A x + s 3R dIE He
R GE ., P<0.05 NZERALGH¥E X,

FH P 6 7T WL, AT-NS T ZH Fil AT-NS2 2H K [ A 1fi 25 ¢
JERL AT JFR 2540 I B g . iR 1 AT 0L, 5 AT J5ok
240 A, AT-NST 411 AT-NS2 2H K U G AUC-. LA
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Fig 6 Average plasma concentration-time curves of
AT raw material, AT-NS1 and AT-NS2 in rats
after intragastrical administration(n=>5)

£R2 KREBATERZS ATNSI ATNS2HIEE 257

F5#(n=5)

Tab 2 Main pharmacokinetic parameters of AT raw

material, AT-NS1 and AT-NS2, in rats after

intragastrical administration(n=>5)

25 AT JFURHZYy AT-NSI AT-NS2

fo0e, min 17.00+6.71 5.00+0" 23.00 +10.95
Coer Jbg/mL 0.11+0.02 127+0.26" 0.28 +0.08"
AUCy., pg-min/mL 24474605  106.73£27.11%*  49.34+9.70"
£, min 1452846026  311.74+62.96"  164.34+48.60

5 AT JFURI 24 LA, *P<<0.05; 55 AT-NS2 45, “P<<0.05
Note: vs. AT raw material, “P<<0.05; vs. AT-NS2, "P<<0.05

J AT-NS1 4111 11,35 5 25 FF 55, AT-NS1 41K B tow B
Fgi, E S A SR L (P<0.05), HHr, AT-NS1
ZH RN AT-NS2 2H K B o 73 A1 J50RH24 19 11,55 ,2.55
5, AUC,-.. 53 5l FL R R 2511 4.36 . 2.02 f% . 5 AT-NS2
H HH , AT-NST A K B oo AUC- o 11034 i ETHET
Z QA E X (P<0.05), HAd, AT-NS12H K Rl
[ Coax AUCo- o t10- 53 1) S AT-NS2 £ 1 4.54,2.16,1.90
%, 5 AT-NS2 2H FL A, AT-NST ZH KBt B 25 40 50,
ZESRA G X (P<0.05) 1M AT-NS2 2 K FUAY fyen o
te FIRRHG AL EE , 22 ST FE L (P>0.05)
3 iTig

ARWFFHIARR T TN AT-NS FRAE RSN
S AR 25 82547 R B RE M, LA R NS 11 Al W i iy F
PAESH  AREFE T S I 2015 45 R 1 2 i) (—
)T N TN RE AT RPN AR B HPLC 75 o AR
HETIAEEL T 3 A a3 4 [Kromasil 100-5 Ci5(250 mmx
4.6 mm, 5 um) . Inertsil ODS-3(250 mmx>4.6 mm,5 pm) .
Agilent ZORBAX SB-Cys(250 mm=4.6 mm, 5 pm)]f 453
BIAUR 453 oK, Kromasil 100-5C,s 197 B R5CR e f:
LRI S 00 TE AT, il 2 LA FLAE S HPLC 23 A
) A o AR, A R AT X 2 -0.1 % B B2 V% T
(19:81,V/V)  ZJE-7K(19:81, V/V) I E-0.1% BE IR I KR
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(39:61, V/V) 5 3 Fh i sl Al 4 3 19 43 B RO 2E 4T T 97
Hro GEREIR, MIEhH R ZNE-0.1% B RV (19:81,
VIV, R 5 AR SRR o B, HLGIE XRR , JRTC N 5
PEYI BT TR, e 4 LU S HPLC 43 B 1 3t 2 4 o
BEAR , AL I X6 1 A it Ak B 5 SR A T T O o
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AL, Y SRR HL /N — . (RGN B 6 A 2 8
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[ Coan  AUC- 331 5825 T 5, 3274 AT NS J5 , 7] B
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AUC. 13 2T, 320 S Y R0 LA N A T oy 1
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1) RS AR NS 5 5 H R DR FH 24 S0ME PR 2518 1 5
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