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HINFSH . R HLCL RIS 25 2540 K S N T IR Bs- JIE [ BE-mPEG2000-DSPE [ &bk 8 1 10 1. ZiflR it N
1210, BAEEAA 12 mine fEMZHET, HLCL 7& TEM ToNEIER, I3 84.7%. A& 10.4%. “FIJRAE 121.5 nm. Zeta
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Preparation and pharmacokinetics of honokiol long-circulating liposomes
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Abstract: Objective To optimize the preparation process of honokiol long-circulating liposomes (HLCL) and study the in vitro and in
vivo release. Methods An orthogonal experiment was designed to optimize the composition of HLCL using entrapment efficiency as
evaluation indicator. The liposome surface morphology was observed by transmission electron microscope (TEM), and the liposome
release in vitro was studied by dialysis method. The concentration of honokiol in rat plasma was determined by the established
LC-MS/MS method, and the differences in pharmacokinetic parameters were compared after honokiol and HLCL (20 mg/kg) were
orally administered to SD male rats, respectively. Results The optimal composition of HLCL was 8 : 1 : 1 for soya phosphatidyl
choline-cholesterol-mPEG2000-DSPE, and 1 : 10 for honokiol-liposome materials with the ultrasonic time of 12 min. Under the
optimized conditions, HLCL was sphere with mean particle size of 121.5 nm and mean Zeta potential of —30.8 mV, the encapsulation
efficiency and drug-loading content was 84.7% and 10.4%, respectively. In vitro release results showed that the liposomes could be
gently and slowly release with the 24 h cumulative release rate at pH 1.2 and pH 6.9 dissolve medium of 80% and 71%, respectively.
Based on the pharmacokinetic results, Cpy, fnax, and t, were (23.29 £ 11.76) ng/mL, (0.13 + 0.05) h and (10.59 + 5.72) h for HLCL,
and (79.34 + 56.32) ng/mL, (0.30 £ 0.07) h and (4.44 + 3.14) h for honokiol, respectively. There was no significant difference about
the AUC,.,, following oral administration of honokiol and HLCL at isodose honokiol (20 mg/kg). Conclusion Compared with
honokiol, HLCL was released gently and slowly in vitro, absorpted rapidly and eliminated slowly in vivo.

Key words: honokiol; long-circulating liposome; in vitro release; pharmacokinetics; encapsulation rate; orthogonal test; dialysis
method; UPLC-MS/MS; cumulative release rate

Pris HEA: 2017-04-11

HEEWA: WHE A THEARLH (2016ACA140)

TEE®N: Br—hl (1989—), 2o, (ESMIL:, WFATT M NZMHIH]. Tel: 15827574909  E-mail: 742858080@qq.com

HBEEE A 4 (1969—), L&, #ER, WLAESIW, FFRITECAZEIR. Tel: (027)88661237-8227  E-mail: 16914848@qq.com
M B (1966—), F, #¥2, W-LAETIH, 57N, Tel: (027)88661237-8067 E-mail: 1740952455@qq.com



)

Chinese Traditional and Herbal Drugs 2% 48 %% 35 18 3 201749 A

° 3721

FEFMT Chonokiol) 7&H 24 B Ab Y = i vE
W —, BAAZMEEABER, WAy
N B . SBT3 A Ry
IR 2 B SR AR, 1 R AE R L
TR B ), BRI T LIRS . 1A
LIS RS, BRIURRE S m K E SR =
(RIZ5 4 2 5 B 71 5 1 AR A= R P 0T, (E S g
JRARREB MR P I A A Piik. BESES R 2R
W, Mo RURN R RGR . R, BRI T
N HAME « KA B A (long-circulating liposome,
LCL) =& —MEMHEHRABE RSB
RO BIBIRTAR, HRIA— 20K
BV RS AR TR, R b4 4
SRR R AR, AR PR 5 B M i B
FUUNRAEIR N B R iERR, $n 7 HA AR
g faE " BEREY, 4 mPEG2000-DSPE
AE M E4) T J5 A 25 P | A i 8 2 D E R BRAAR Y - 5
WK, AR R, BRI
(1050 N (S 7N i} Y S STARNY =0 7 NN L N
R g K A R (I ARG, (B ZA 2R A
VERTAZY, MR WA AN RN AR A 3R Ak 1 S ik
Wil . AsLIetik 74 mPEG2000-DSPE &1t Al
AN KGR AR (HLCL) #1412, %
T HARGMRE RN P 25 B3 FRFAIE
1 UESHR

LCMS-8040 — 5 PUFRAT A €15 o i 5 A%
Shimadzu /A ; RE-2000A Hjigih7& k28, LT
RAAAER] s DF-101S A RE N FARE 7 n#4
PR, T TR AR THE AR JY92-11
R P IR AR AL, TR Z AR R AR A
"]; BP211D Hi7-K°F, f&[H Sartorius AH]; A%k
TN, Jb R R R SLIRAER A R A ] ZS90 ok
KIRE /AL, #E MALVEN A#]; Tecnai G20 i%&
SPHL PR, 92 FEI A F]; LC-20AD & &iAH
B34, Shimadzu A 7#]; DSHZ-300 g% = H iR R
Vitk, ROMSLmBE .

KEWAEIHENHTE (soya phosphatidyl choline,
SPC), #t5 579010-1140043-06/903, f&[E Lipoid
AFl FEAE, JESH=98%, B RIEFR
A7 BR2A 715 JH [ B2 cholesterol HP), fit5 B41239,
P RRE AR R AR I 4 R R
Wik 282 % (mPEG2000-DSPE), #it'5 B50845,
SRR EARECE R AR AN R A

R =98%, RN AR ARAR: 5+
SIS, S D15122101, JRED % 98%,
ORI E AR AR A F s R BEEER G-50
(Sephadex G-50), #lt'5 R17M7D10259, )75 &
EHERGIRAF; SHTais K Ey, #s
C10057312, MACKLIN 2~ #]; FilZ4HE 80, 4-#r
4li, BIOSHARP A #]; #8417k (18.2 MQ-cm), Milli-Q
gk HEE. o, fikal, 2E Tedia 2
al; &G WEE, Al E 2R EHIA IR
ol HEME SD R, #A5iE 200~210 g, T3]
J648 B Uy 428 il HR O SEER S S Ly, VRRTUE
5 SCXK (56) 2011-0012,

2 HESEHR

2.1 HLCL #9%I%&

HLCL [l 2% K 3 802, FREUSUBEA R CR
SRR R . JH & EE A mPEG2000-DSPE) i &
H5REANT 2 mg T 10 mL & 45 -FBER G :
4) i, 40 CUkEER 2K R A NE T E 2
PEETE R — 2 M, b 2 31 2 b 2R R A LI 711
JEIMA 20 mL #E4iK, 60 CHifEKiL 1h, BEET
UKIBHER (ThR 80 W, E[EIlE 4 s A 45) 5T
], FEid 0.22 um FFLIE R # R 15 3] HLCL VR5:
WY, BRI IR 0.6 ¢ HFEEAE TR
(=50 ‘C, 20Pa), #EEfFT—4 CUKFETEH .

B == 24 A AN A, 25 T A PR ) % [ L
2.2 HLCL HFEFMER BN E 7535
221 Bt A% 4N Phenomenex ODS 44T
(150 mm X 4.6 mm, 5 um) LAY HE (30 mmX
10 mm, 3 pm); BAZJE-7K (80 : 200 AifzhAH;
B K A 294 nm; FEIE 40 C; AR E 1
mL/min; &Z4THSE] 8 min, HEAEE 10 L.

2.2.2 SRRSO R FREURA R AN X
2.00 mg, BT 100 mL &R+, HEEREEZE,
IR E R 20 png/mL (19X HE A 2 BOGT R
it S L EE SRR, RIASANIR] 5T 23 B 1 R JEE AR iy
PORIGRTINCS

223 fHKAEHI% B 0.5 mL HLCL JREW
(#'5 20160409), LHEE (2 mL) #)iE 20 min 5%
ST, FREK 20 pg/mL (AR S I R A
224 LREMERE 2RI ARERAE. FEAS
XTSIV HLCL R AE “2.2.17 B
ZAFTNREREI T, SEFILE 1. RSN LR R
[ 2.60 min, &5 F3 B A 75w A ARk o) AR S AR il
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Fig. 1 HPLC of blank liposomes (A), honokiol reference
substance (B), and HLCL sample (C)

ETLT
225 LMXRRFER HEEIMSHEE, 4
) R B S R T VR M 0.312 510.625.1.25,
2.5. 5. 10, 20 pg/mL [R5 G iE W, 18
“2.2.17 TS KA N AT E, DR R AN U
T AR N AR AR (YD, FE AN B SR N
AR (XD il g bR e 2R, R0 AN I A 4 il 28
IR 75T A Y=11 590 X+1 058.2, R*=0.999 9.
g RRW, FMEATTE 0312 5~20 pg/mL 2R
UF 2RI R R

Rl PR ¥ 5L 3 2 1 1154 0.03 pg/mL; 52 = FR
FEAEMELE 10 ¢ 1 1124 0.08 pg/mL.
2.2.6 FHEELAL lHC2.2.57 R 0.312 5,
1.25. 20 pg/mL A AR HE AL B0 P47 D
SE 6 VK, F5E LRI T4 RSD 4 0.58%, =LA}
% B R AT
227 HEEMWRAE WE-HS G5 20160409)
RERAAR 6 4y, FHHEEREFL, FRERK 0.3125. 1.25.
20 pg/mL AHRSIEWR 6 4, ME 6 Ik RSD A
0.62%, FKHZIEEIERL .
2.2.8 FEMHALS R R SIS UG SR

) FH B AR R AR 0.312 54 1.25. 20 pg/mL HIAHR 5
WL AT 04 24 4. 64 12 24 h E, PHY
RSD 4 1.24%, FHIHA BB EE R I .

2.2.9  NFEEIWCER RIS A B FREORT S AN HE
W, AT AR, R R, T
B 03125, 1.25. 20 pg/mL iAW, I5E S
FER R IR, tH T RN 98.2%, RSD
H0.30%.

23 BERASHEMRAENE

K H Sephadex G-50 ## (15 cmX 1.5 cm) &
HLCL HFEA M 2, BRI 0.50 mL HLCL k.
FE, FKBEME S ARGR S 1 mL/min, WEEDER (5
B 1mbL), $& “2.2.17 TSR REE R AR
Wy R sk, et ik, TR AN R
WIE (Cp. 5HL 0.50 mL [F#EX HLCL 2R & H
BE (2 mL) ¥JiE 20 min BT, % “2.2.17 Tith
T 2% A 72 HLCL Vi B A A0 JEE ANy 1 b o B9k P
(Cy) [14-1510

FE EHUGE R (V) HLCL RER, AFE T
JERRE B R BTE (W) . AR THEaE R
(BEHFE=C/C) MEZE GRAE=CVoX Wi
RIW o
2.4 HLCL %731k

SHERIRIE, AT DA N (FEFT
W IE IR 26 A P RARFI AL ZRIA K, T2
R WA A AR ATHIE TR R, B8 T B ELK
T I P E - FIE 5 7 -mPEG2000-DSPE ) Jifi & b
Bl CA>. Zifls CRUS AN - RED (1) J5f & b 451
(B) HiEmmta (C) 3 W&, 4 K°F (F 1D X
HLCL il [yl 1o 18,

IER Rt SR NE 1, J7ZE0 WK 2.
MM (F 1) R 3 RESTEE RN
W N B>A>C, {EHXPRR Al Zeta A5
W N . FFZEH (£ 2) FIHZ-HREEAH R R
BB ET, AR CR G0 ARMEEm . H [
A1 mPEG2000-DSPE) [ Ll Aol %) GLdsf 245 s & 5
M. AN EIH HLCL #l & k%N
A4B,Cs, BIK S #EARMEAEAR . H[E B 5 mPEG2000-
DSPE IR & N8t 11 128 ELL A1 ¢ 10,
FEFE IS IAN 12 mine 4% B AR TT, PATHIS T
3 #it HLCL, WM& mAAbTs Tk et %K
(80.4+0.3) %, HZAEN (9.9410.1) %, “Fikiz
9 (116.1£2.0) nm, Z45r#iF&% (PDD 4 0.201+
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Table 1 Results of L;;(4) orthogonal-design test and analysis

i oass A B Cmin D(#%) EQR%E) BHE/% FHhffmnm  Zeta H/mV
1 1:1:1() 1:20(1) 3(1) (1) 1 42.6 108.8 -35.1
2 1:1:1(1) 1:10() 6(2) ) ) 27.5 100.8 352
3 1:1:1() 1:5@3) 12 (3) 3) 3) 12.5 81.0 -34.8
4 1:1:1() 1:25@) 244 4) 4) 9.0 91.2 -30.8
5 2:1:1(Q) 1:200) 6(2) 3) 4) 21.8 110.0 -37.9
6 2:1:1(2) 1:10(2) 3(1) ) 3) 18.2 120.2 -39.9
7 2:1:12) 1:503) 24 (4) e)) ) 10.0 82.2 -35.7
8 2:1:1(Q2) 1:25@) 12 (3) ) 1 6.0 101.8 -40.2
9 4:1:1(3) 1:20(1) 12 (3) ) ) 40.2 106.5 -32.0
10 4:1:1(3) 1:10(Q) 24 (4) 3) Q) 48.3 99.3 -32.6
11 4:1:1(3) 1:503) 3() Q) 4) 11.4 103.4 -31.4
12 4:1:1(3) 1:25(4) 6(2) 1) 3) 45 107.5 -33.7
13 8:11:1(4) 1:20(1) 24 (4) ) 3) 68.4 92.5 -29.6
14 8:1:1(4) 1:10(2) 12 (3) (1) 4) 79.4 114.4 -31.4
15 8:1:1(4) 1:50) 6(2) ) 1 20.6 110.7 -30.8
16 8:1:1(4) 1:25@4) 3(1) 3) ) 8.0 102.8 -30.8
K, 91.6 173.0 80.2 136.5 117.5
K, 56.0 173.4 74.4 113.3 85.7
K5 104.4 54.5 138.1 90.6 103.6
K, 176.4 27.5 135.7 88.0 121.6
R 120.4 145.9 63.7 48.5 35.9
w2 HEDH E 3 K. MASEALATT ™ HLCL BI-F¥kiftly
Table 2 Analysis of variance (121.54+1.5) nm. PDI 24 0.176 £0.009 11 Zeta FEAL
WERWE WZETAM HBE FE BEN N (=30.804+0.55) mV (n=3). HILA W, 7T
A 1915310 3 6.580  P<0.05 BRI T2, Bl 25 1 HLCL KLFE 531
B 4 460.355 3 15.325 P<<0.01 f“é, j(/]\ﬁ;ﬂfﬁi’,j//j R m@ 2,
C 892.965 3 3.068 ¥ miab 7 HLCL 73 BUE 3 1K, &k
D (i%%) 384.965 3 WA, REESN BT EME (TEM) MRk
E (iX%) 197.155 3 IR L5 . TEM WL E24s SR anf 3 frzx, HLCL
BIRE 582.12 6 RINFETEBMEETE, KA S —8,

Foos5(3,6)=4.760  Fooi(3,6)=9.780

0.008, Zeta LA (-304+0.5) mV (n=3). i§
ARGV T IR 2N (84.740.8) %. %
24N (10.440.1) %, “FHKifE (121.5£1.5) nm.,
PDI 4 0.17640.009. Zeta 474 (=30.84£0.6) mV
(n=3),
25 RMERRFREESUE

KA LIRS ZS90 Ktk BE 73 A A AT
HLCL FLE /3 #7 J Zeta BRI SE o BEANFE i BRI

2.6 RINELGHR

2.6.1 BEHTVENE HLCL FIARSMNE K& 0.50
mL HLCL VR HENEE (B AEXT 7 7 i &=
8 000~14 000) HF 20 mL B [ 5N
0.5% 5 1L %41 80 ) 0.1 mol/L HC1 (pH 1.2) Al
0.5% % L Z4HS 80 [HBEIR 2222 bt (PBS) (pH 6.9) ]
1, #£37 C. 100 t/min Z&1F FEY, 45 TAE
BEHTEAL S (04 050 1. 24 4. 8. 12, 24. 48,
72, 96+ 120. 144. 168 h) HUFEFH- KM [F_L HPLC
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Fig. 2 Particle size distribution of HLCL !
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Fig. 3 TEM photograph of HLCL

EMERA N B R A EA N &, TFE RIS
(Q)o FHREUEEJE SLENAM NS 37 CRZ RN
X B SRR A DMSO Rl B 1 mg/mL FJE ARy
W, JF#ES HLCL MR 244 T I e HOREIER

O =[Vi(Ci+Cot+++Ci)) T VLG (Vo Co)
Vi AN S IERER, 1, BT RIRRL, €y, -
C AN IA) 025 B A SRR R BRI E S 7 R o 40 K
BN PN HLCL A8 5 5 ik B
2.6.2 RIMEBONES R e AEAR S HLCL
TEA IR o AR R 25 2R ] 4 o, 45 5R3R
B, 7€ pH 1.2 B i, s A4S 1 h O, 4
80%, 12 h Bif5E4:; HLCL 1 h Q) 26%, 12h Q1
77%, 24 h 054 %1 80%. 1E pH 6.9 BRI, UiF
BORIJEAMEY 1 h O, 75%, 12 h B&jft5e4s; HLCL1h
01 11%, 12h Q15 56%, 24 h 02,21 71%.
2.6.3 HLCL B HLEIETE % HLCL MR IMETR
i 28 53 50l FH 22 RO A | — O RE TR Y )2 Higuchi
RTG53, HLCL FIARIMEEE pH
1.2 HCL# K LA Higuchi BEAY4DL5 5 552 1 (r=0.728 9,
£ pH 6.9 PBS ¥ H LL—2 3l /1 # 5 R0 & B i
H (r=0.9263), WFE 3.

0 05 1 2 4 8 12 24 48 72 96120144 168
t/h
A-BETA TN E 0.5%5 LLALEE 80 (19 0.1 mol/L HC1 (pH 1.2)
B-ZEHT /TN 0.5%5 1L 540G 80 IIBERR ER 2l (pH 6.9)
A-the dialysis tubes were incubated in 20 mL of hydrochloride
solution (pH 1.2) containing 0.5% Tween 80; B-the dialysis tubes
were incubated in 20 mL of phosphate buffer (pH 6.9) containing
0.5% Tween 80
4 HLCL & Q1B (X £s,n=3)
Fig. 4 In vitro release profiles of HLCL (X %5, n =3)

2.7 UPLC-MS/MS %3 E [ 3% A F0 E A MER

2.7.1 UPLC i 2% ff Shimadzu ODS i
(150.0 mm X 2.0 mm, 4.6 um) $% Shim-pack Column
Holder f£97# (5.0 mmX2.0 mm, 4.6 um), ik
40 C; PIK-HEE AR, BEEDER: 0~5 min,
60%~85%HHf; 5~11 min, 60%HEE; AR E
0.2 mL/min; #EFEAFL 10 pL.

2.7.2 JFUEZM ESIETFUR, INFABURE 400 C,
DL EIHIRE 250 C, 4R (N =R 3.0
L/min, TS (N AFBURE 15.0 L/min, 2 -7W
ZSHLE-4.5 V. R A BT 2 OV R (MRMD
RO, FH 2 AT I T 2 R R R AN miz
265.0—>224.5, FreE & (WAR) miz 269.0 > m/z
117.217,
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Table 3 Drug release kinetics equation and correlation coefficients of HLCL

AR AR

JikE

TR
— Rz )%
Higuchi
TR
— a1
Higuchi

pH 1.2 HCI

pH 6.9 PBS

0=0.002 6 t+0.5352, r=0.603 2
In(1—Q)=-0.007 6 t—0.925 7, r=0.7209
0=0.0419 1"?40.424 2, r=0.7289
0=0.004 5403394, r=0.8138
In(1—Q)=-0.013 8 t—0.462 7, r=0.9263
0=0.067 8 1'*40.1759, r=0.9168

2.7.3  MURFESEFAEE B S0 L M, MAH
A AR (0.5 pg/mL FF3RRIEWD % 10 uL,
WRHER AT SN 100 pL 2085, #REEES] 5 min.
12 000 r/min &5.C> 10 min, H{_E3E 100 pL F 1.5 mL
BOEF, AEET, B 100 pL AR, &
% 5 min, 12 000 r/min &0 10 min, B iR 10 uL
R

2.7.4  NFRE SR RS FREURIT S AN T
5.12mg T 100 mL EJi+, HEEAZRZIE, A
FEAN RN 51.2 pg/mL X618 5 i 4000 T
K% 10.0 mL XJHE A2 T T 100 mL =
t, HRERZEZIE, HSREIKEA 5.12 pg/mL
(R0 HE it 2V e i 5 P PR I AR R A JEE AR Iy o HER
st it BV T, T 1) 15 R JEE A S VR A 10, 20,
40, 80. 1000 1280 ng/mL FJ &R FXFHE 5 TAEW
275 WHEREIHI&  RERBOT A 5.0
mg, J1 100 mL HELERZEZIE, A ERAE
WBEN 50 pg/mL XT R il AT T RS 2 & X 1.00 mL
SRS TR T, T 100 mL &0 4 R E B E L,
BN Bk N 0.5 pg/mL 0 8 S ik 4V 10
2.7.6 ALK mIE S BUMREE M, f% “2.7.37
WUR T4k, RIS

277 LREMRE LR LC-MS &4, IS
HILHR . IAREANS STz (PR B2 A I
WRMIERES, B M. B 5 aT%n, AR
5 WFRTRE MR BR300 8.74. 4.95 min,
RPN bR B8 R AT, 525 A2 i K s,
I AR PR A 5 AN T A I P A R P
BA RIFME R,

2.7.8 brdEiZeryezh B E SD ORI 50
ul, B0 10 uL ARSI, 70 AT ot
SR VR A AR R ARV 10 L, AL
BSR4 TS AN B IREEN 2. 4. 8. 164 200,

FRR (M) 1S A MY

B 7y

t/min
5 FARME A). MEHB+ARERE (Ain+=AMmE
(B) FMm¥EHFmER (C) B HPLC
Fig. 5 HPLC of blank plasma (A), honokiol + apigenin
(internal standards) + blank plasma (B), and plasma sample (C)

256 ng/mL [ A IMAAE S o DURF DA £ 3 Ve [ AR
5 A AR (Y, RR R =
WEERRAEER (X Sl brElliZe, KA WARLS:
FIbRAEMZE, AN Y=0.001 9 X—0.004 3,
R*=0.999 7, £V 2~256 ng/mL.

279 REEEWLE IR . m (4. 320 200
ng/mL) MARFAEREAR 6 4, FFEM “2.7.67 TJ7
DARAE, T R — R 2 A T W0 S AR A P R 0 T
oAb T ZRSRAS S i 2R FE, i 7%
MHN. HiE GEZ:3 ) F%E. MEBIHN
F5 2B RSD 70514 8.2%- 11.3%. 2.0%, H k25
£ RSD 43 1A 7.0%. 5.8%-. 8.3%.
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2.7.10  [EIWCRAPEFAS,  Ef BRIK. L &3
ol O A P R RH JE AN 2 SR A FE AR 6 1y, FF3%
M “2.7.67 TiJTEERAE, A2 R A 254 I 5E 15
M THIRR Ay FONFRUETTAR Ayo FIRBIAHECHIK
W 3 A [R5 AR R I AR I o A
HEFENIE , AE R — R 264 e Al e i AR By
AN FRIEER Byo IR, =AM ERTAHEE, H
IR R B AR EC ] B AR B SRR, R
SE » TE [l — Rl S A T e el AR ¢ fp ks
TR Cro THE MR (R =4/C) FIIEHE K
R (GEFRRABL=C/B). Z5RFR, FJEFNE Y [HIY
FOHIN 113.5%. 90.4%- 97.8%, F&JF RN 73571 KN
99.8%- 98.6%- 99.0%. PNz [T~ 357 [R1 AL 5 A1 3L Jofi
NS A 83.2% 104.5%.
2701 R MERES KRR SR SRR 3 K =
N E 24 hy —20 CAHINE S do ZRRPAY
TECE AN e R R RE e, L T ER
2.8 HLCL AAZANFHER

10 Rt SD K R BEHL 73 A AN (2 mg/mL
BET 0.5%%F A4 RMBBRD L2454 (g 20
mg/kg) 5 HLCL 4 (FiEWKE 2 mg/mL, ig 20
mg/kg), 45 R g thdhija, MEANB 2541
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Fig. 6 Mean plasma concentration-time curves of HLCL
and free honokiol after oral administration of a single dose of
honokiol (20 mg/kg) (n =5)
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Table 4
parameters of HLCL and free honokiol in rat plasma after

Main non-compartmental pharmacokinetic

oral administration (X £s, n =5)

24 B HLCL TR RSN ¢ A
AUCy, pgL™™h 975241231 139.00490.22
AUC,., pgL™h 121.38%37.53 153.07+89.35

i h 1059+ 572 444+ 3.14

Lnax h 0.13%£ 0.05 030+ 007 °
Crnax ngL™! 2329+11.76  79.34+5632 "
MRT,, h 732+ 131 376+ 111 7

5B AERN AL "P<0.05  TP<0.01
*P<0.05 “P<0.01 vs free honokiol group
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