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Chemical constituents from the leaves of Cinnamomum cassia
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Abstract : This study aims to investigate the chemical constituents of the leaves of Cinnamomum cassia. The extract of the
leaves of C. cassia was separated and purified utilizing chromatographic techniques including macroporous resin, ODS, silica
gel column chromatography and semi-preparative high performance liquid phase. Eight compounds were isolated from the n-
butanol fraction of the leaves of C. cassia ,and their structures were identified as (75,85)4,9,7 -trihydroxy-3,3’,5'-trime-
thoxy-8-0-4'-neolignan7-0-8-D-glucopyranoside (1), grasshopper ketone (2), citroside A (3 ), loliolide-B-D-glucopyrano-
side (4) ,methyl dihydromelilotoside (5) ,methyl 2-phenylpropanoate-2-0-B-D-apiofuranosyl-( 1—6 ) -0-B-D-glucopyranoside
(6), 2, 3-dihydroxy-1-( 4-hydroxyl-3, 5-dimethoxyphenyl ) -1-propanone (7 ), 4-O-( 2-hydroxy-1-hydroxymethylethyl ) -di-
hydroconiferyl alcohol (8). Among them,compound 1 is a new phenylpropanoid glucoside ,and compounds 3-5,7 ,and 8 were
isolated from the plant for the first time. Compounds 2,3,7 and 8 could significantly increase the glucose consumption in insu-
lin-resistant HepG2 cells at a concentration of 10. 0 mol/L.
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1 #E5FZ®

1.1 (EZ5HH

WG 47 {2 ( Bruker AVANCE 11T % 500 MHz,
Bruker A 5]) 3 S AH @ %1% ( FinniganTSQ7000 %, 2&
Finnigan 247, /it FID 31 % | DB-5 40 £
(30 m x 0.25 mm x 0.25 pum) ; i i% 4% ( Bruker
maxis HD %, Bruker 2\ &) 5 1 b 3 3% 1% ( Thermo
Nicolet 1S10 A | 3 E /> F] ) 5 il 45 % HPLC ( LC
52 M FEERUEAL R A TR AT .

FEEATERER (200 ~300 H, 7 ST ) ;
Sephadex LH-20 ( Pharmacia Biotech /¥ @] ) ; ODS ( H
A YMC A R ) s MCT; AL i D105 BT ( (5
Ty, FEET VA AR A Ak i A BR A 7] ) s HepG2 4
JL CEDUEAZ A AR A PR A |) ) s DMEM (58 557
B (4t 5 - 2305004, 2 3K 5 5 2R LG (4L 5
23010701, PUZE ) ; CCK-8 41 fifg 7% 77 A6 3 751 (it
*5:70101000, b 50 2= AHFTRHCA BRA R ) 5 it
HE R & (445 . ERO10Z6Z7069 , s 35 Hii b
PR B A BR A ) s NE AR R (5
3141032, % 3 5 ) — W RUNK £R /e L (it =
12212084 , b gkl T AE A RHE A A IR A D) o

PRI T 2019 4 10 HREE T = 8 752 M i
AN TTBI 75 2 B 75 1, 28300 g v B2 24 R 27 24 2 e R B
THHAR Y E HREFHE 8 YY) A A ( Cinnamomum cas-
sia) Y ARAS (FRAS 5 20190513 ) 7755 0] Fg H &
R A R
1.2 RE5SH

TR AEEM (50 kg) MURARIL(95% L 1%, 42
W3 ) A IR IBOR T U He e 4 , 15 513278 6. 4 kg
FHAK VAR Je , AT 26 B, e 2445 2 A Tl kR A7 1 200
g LR CBRARAL 720 g E T EEERAL 1900 g,

BT A 28 O FL W FRHARE AT £ 3% ( L K,
0:100—95:5) B VLML, 15 6 A 4H43(Fr. 1 ~Fr.6)
Horp Fr. 3 4 43028 MCILAE (8335 (B 7K, 50 95—50:
50) B EEVENL, 155 6 2145 (Fr.3-1 ~Fr.3-6) . Fr.

32 ZRERCAE A ( S H ke F L, 500 1—0: 1) B
FEVEIIE , e hk e )2 KR G I 14 A4 43 (Fr. 3-2-
1 ~Fr.32-14), Fr.3-2-2 2% % WA 45, 154k
EW2( HEE: K ,30:70,t, = 19 min, 16.2 mg)
Fr.3-2-7 221 4 = RORAR 53 85, A &9 1 (P g
17K ,35:65,1, = 26 min,3.9 mg), Fr.3-1 26k
FEfA I (S H e B EE, 500 1—0: 100) A B2 e,
B3R T A4S (Fr.3-1-1 ~Fr.3-1-7) , Fr.3-13 &
ODS oAt a3 ( FHBE: 7K, 5:95—100: 0 ) 6 B 3k
W, A5 12 AN 4% (Fr. 3-1-3-1 ~ Fr. 3-1-3-12) , Fr. 3-
1-3-3 Ak Bt FH Ak A i ( S s FH I, 50: 1—
0: 100 ) B FEPEME , FE 2 45 4 HPLC 4355 , 151 &9
5( HIfE: 7k ,50: 50,1, = 15 min,42.0 mg), Fr.3-1-
3-9 Rk AE (i ( 5 be: L, 500 1—0:100)
BEEEVERL , &9 R 10 4143 (Fr. 3-1-39-1 ~ Fr. 3-1-
39-10) , 414% Fr.3-1-3-9-7 2% ODS I fa i ( I i
7K ,25:75—100: 0) B B Ve, £55) Fr. 3-1-3-9-7-1 ~
Fr.3-1-39-7-8 , #3488 44y, #H4) Fr.3-1-3-9-7-3
Z& il £ % HPLC 4355, 15 24k &4 3 (B EE: K, 26:
74t = 16 min,18.0 mg) , Fr. 3-1-3-9-7-8 £ 4| £ 44
HPLC 4385, 134k 4 4 (H s 7K ,30: 70,4, = 25
min,3. 1 mg) , Fr. 3-1-3-9-7-6 Z:i| %% HPLC 4355,
ALY 6 (205 /K, 14: 86,1, = 21 min, 16. 0
mg) . Fr.3-1-2 REMAE A5 ( & ke H i, 100
:0—0:100) BRI, 75 9 AN 2H 43 (Fr. 3-1-2-1 ~ Fr.
3-1-29) . 44y Fr.3-124 2445 HPLC 435, 1%
A T(HEE: K,32:68,t; = 14 min,26.0 mg) ,
Fr.3-1-2-6 %A HPLC 535, 154654 8 (I it
7K,30:70,t; = 23 min,2.8 mg)
1.3 &YW HNEBKERENEE

BSOS LA 1 BEFT IR K AR BB Y
Y, BALAEY 1(1.5 mg) %#TE 2.0 mol/L 5
mL R R 1,90 CMEA 2 ho KoK i 7= P v 4 1 )
&, TR GPRAEL . AR AR TR AH 43, 43 3
A1 mL IERE 2 mg L-P 2R L BRER AR £R ,60 C J
1 h, BN 0.2 mL = B EEREBKME , 2% 0.5 h,
TKABFR S 28 0E O AR B, I 7 A ik A o B, 38
A D-F A HE (1, = 19. 6 min) K L% 05 (1, =
17.3 min) (T A W08 B IS IR 2EA T U, S e iz A
YIWERER SR D-H % 0% (1, = 19.8 min)
1.4 CCK-8 £tk &34 HepG2 HHBAIE 1M
i

K HH CCK-8 A I Ak 5 %t HepG2 4 A 1% )
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RIS o SEIG I AR TR AR K HepG2 40 i 3 f
T 96 fLAR, T CO, ¥55H >k FH DMEM #5532 85
F2 4 ho FRAUMENGRE IS, 39 25 RS IR W, N A TG I v
SR He 9% 24 b [W2BAL)E , 3 RIRBRFR W, A
Pl 4r 9254 100 WL (10 pmol/L) , [A) B 52 8 AN 55
W) ERE IR AR B X RE L, T 24 h, 24 h 5
FEIFRFRW, A 10% CCK-8 (135350 100 pl,
WESHHA (AT, H5 10% CCK-8 (11 7%
W) LIEE 1 h 5, RGO I AE 450 nm &k (g
SR, SIS LR E 6 A AL, AR RO B (A
SRS L AN A TE 2, SR A 3 K
1.5 HepG2 HHEREMMERNELNEETE
HFEERR

B2 S0k g sr HepG2 21 I 15 AR AT
PR SRR, A AL IEH T R AR
PH 25 — W OSUNAL A &1k & e o BHAE 25 — B 3SUIK
HFEALAYHETMA 10 wmol/L 15 25 35 35 5
259110 24 h J5, BRI 100 nmol/L fif B 2 8 5
30 min, 725 5 f5 W BRASFL L3, T 8 20 B AG
DN 25 5 SR P A A W ) A, S
R E 6 N AL ARYE AL A A FE R, 50
A 3 IR,
2.1 #£H¥TE

EW1 AR, 5% T HE; %450 254 nm
ARG BT, 10% B2 £, BEWE 55 fin it 2041 6,
HR-ESI-MS %5 H} 15 F 1§16 m/z 565. 191 0 [ M
+ Na]* (3B {f C, Hy 0,5 Na,565.189 7) , 454
NMR i 2 4+ 300 CoisHyy O [ ] -14. 3 (¢
0.02,CH,0H) . IR JEHE Won iz b & W B A i B
H(3395 em™) FEIF(1594 1517 em™) ZEE B
LHMEREAE 204 nm Ab R A BRI, ka1
(9" H NMR( 0L3% 1) 3% p o5 & X s 1 412635 Y
ABX RGUHF A 55 8, 7. 11(1H,d,J = 1.7 Hz,
H-2),6.95(1H,dd,J = 8.1,1.7 Hz,H6),6.77
(1H,d,J = 8.1 Hz,H-5) fIl | 41X FRIVER AL S
8, 6.75(2H,s,H-2",6") . mHX IR 2 1% HIK
A (E5 8, 5.16(1H,d,J = 6.7 Hz,H-7) ,4.30
(1H,dd,J = 6.7,3.5 Hz,H-8) ;2 - HH &L S (5=
8,4.56(2H,s,H-7") ,3.61 (1H,m,H-9) ,3.21(1H,
m,H9) ;3 MHEREES 5, 3.89(6H,s,3",5'
OCH,),3.87(3H,s,3-0CH, ) DA K 1 2H % 454 ik
55 6,4.61 ~3.21(TH) o &4 3cik™™ %t F a 1

RIS, LS S fb 2= N B A 7E 6,4. 80 ~
5.70 A HECH 0 ~4 Hz % T B A5 (1) 2 Bl 2
H RS AR A B ATE 5,4. 20 ~ 4. 80, {4 H &L
16 ~8 Hzo RGN 1 19 57K AL A0 5 A
Wowss,4.61(1H,d,J = 7.7 Hz,H-1"") ], #fi
SE HH AR A B-A 74 . C NMR /R4 25 Mk
JRF, 454 HSQC 54341, Bom 12 D35 & ifs 5,2
AR BERRAF 45 (8 86.9.82.2) ,2 AN H BEAik A5 5
(8.65.1.61.1) 3 NHEILIRASE (5, 56.6.56.6
56.4) LI K 1 ARG 5 (8.105.2.78.0.77.8 ,
75.6.71.4.62.5) . XSG 1 AT R KA AT AR
AR SRRt 15 o3 A, B LA 2 W R Sl D=1 A0
ZEA UL G E AL S 1 R 2R TN 2R 4
EY .

L& %1 /9 H-"H COSY ¥ /8 H-7 5 H-8
FHOG, H-8 5 H-9 MG (LI 1) , R AEFE 1 4>-CH-
CH-CH,OH K Bf. HMBC i H-7(8,5.16) 5 C-2

x1 &% 1#9'HNMR F1°C NMR
B #4E (500 #0125 MHz,CD,0D)

Table I 'H NMR and "C NMR data of compound 1
(500 and 125 MHz,CD,0D)

No. Oy d¢
1 - 131.9
2 711(1H,d,J = 1.7 He) 112.5
3 - 148.5
4 - 147.2
5 6.77(1H,d,J = 8.1 Hz) 115.6
6 6.95(1H,dd,J = 8.1,1.7 Hz) 121.3
7 5.16(1H,d,J = 6.7 Hz) 82.2
8 4.30(1H,dd,J = 6.7,3.5 Hz) 86.9
9 3.61(1H,m),3.21(1H,m) 61.1
1’ - 139.5
2.6’ 6.75(2H,s) 105.0
3',5' - 154. 4
4’ - 135.4
7' 4.58(2H,s) 65.1
1 4.61(1H,d,J = 7.7 Hz) 105.2
2 3.35(1H,m) 75.6
3" 3.35(1H,m) 77.8
4" 3.36(1H,m) 71.4
5" 3.21(1H,m) 78.0
o 3. 76;151:;1.(16,11(11{1’1.1;),2. 3 6.5
3',5"-0CH, 3.89(6H,s) 56.6
3-0CH, 3.87(3H,s) 56. 4
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(8. 112.5) .C-6(85.121.3)F1 C9(5. 61.1)FH>x%,3-
OMe(5,,3.87) 5 C-3(5, 148.5) &, LHALE 1 4>
433 -F AL R IE N =M R B (B A) (LA
1);H-7'(8,4.56) 5 C-2" 6'(5.105.0) #1¢,3",5'-
OMe(6,3.89) 5 C-3" .C-5'fH%, RWAEAES,5-—H
SASEA-R AR B (B B) o tAh, HMBC
W H-8(8, 4.30) 5 C47(6.135.4) MK, KW F
BAS5RHE B 8-04"Mi%E;H-1"" (8, 4.61) 5
C-7(6:82.2) By HMBC AHIC, fff 5 1 ) %) Wl ik 12 2
£ C-7 i b o T =BEHIT C-7 F C-8 HYARXS #4 BRI ]
Wk H7 R0 H-8 Z 8] 9 8 & % 8 (Jugus) B
S T s AR A A B (KT 6.0
Hz) Jy o XA B (threo ) , A7 B/ N8 & H0R (/N T
6.0 Hz) Jyos A B (erythro) . AL-&H 1 v H-T I
H-8 (& A J = 6.7 Hz, 361W] C-7.C-8 fUHH
X R SR AL B, 454 CD 3 rh 220 ~ 240 nm gk
1ERY Cotton N (WL 2) , Wi C-7 F1 C-8 #°8 S
I 2 TR AR A I E R (7S,88) 4,
9, 7'-trihydroxy-3, 3", 5'-trimethoxy-8-0-4'-neolignan
7-0-B-D-glucopyranoside , %t SciFinder #;2%, #f & 1k
B R RN R AT, S5 W 3. ks
P 1 B TRAN S5 F 5 5 B SR P 3 T DA ) B 9 4
2% T 2 (www. trew. ac. cn)

wEM2 A AK;ESI-MS:m/z247 [M +
Nal*, 4 73N C; Hy Oy5'H NMR (500 MHz,
CD,0D)6:5.84 (1H,s,H-8),4.23 (1H, m, H-3),
2.23(1H,m,H4),2.21(3H,s,H-10) ,1.93(1H,m,
H-2),1.43(1H,m,H-2),1.40(6H,s,H-12,13),

2R=H
3 R=4 -D-Glc

HsCO
=

HO 3

7

OCH,

¥~ "\ HMBC

'H-"H cosy

B1 &1 p%% H-"H COSY HMBC g%

Fig. 1 Key 'H-'"H COSY and HMBC correlations of compound 1

15

o

CD (mdeg)
—
]

200 220 240 260 280 300 320 340 360 380 400

## Wavelengh (nm)

E2 &% 1H ECDE
Fig. 2 ECD spectroscopic data of compound 1

1.36(1H, m, H4),1.17 (3H, s, H-11) ;" C NMR
(125 MHz,CD,0D)§:37.0(C-1),49.9(C-2) ,64.4
(C-3),49.7(C4),72.5(C-5),120.0(C-6) ,211.6
(C-7),101.1(C-8),200.8(C9),26.5(C-10),29.3

9 OCH,
3 T o]
N (0]

M

7 9

2 H3;CO. 3
S oH : WOH
OH 0

Ho._k_oH

2 3

8

3 LEW1-~8 MLFEEM

Fig. 3 The chemical structures of compounds 1-8
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(C-11),32.2(C-12),30.8(C-13), D ¥R EC
TR IR b0 AR — B e s AL B 2 R
B

WwEM3 HOKA;ESI-MS: m/z 409 [M +
Nal®, 4>+ k C, Hy Og;'H NMR (500 MHz,
CD,0D)§:5.91(1H,s,H-8) ,4.54(1H,d,J = 7.8
Hz,H-1') ,4.34(1H, m,H-3),2.50 (1H, m, H4) ,
2.21(3H,s,H-10),1.93(1H,m,H-2),1.49(3H,s,
H-12),1.38(3H,s,H-13),1.36 (1H, m,H-2),1.35
(IH,m,H4),1.17 (3H, s, H-11) ;" C NMR ( 125
MHz,CD,0D) §:37.0(C-1),49.3(C-2),63.8(C-
3),48.0(C4),78.7(C-5),119.1(C-6),212.8(C-
7),101.3(C-8) ,200.7(C9),26.7(C-10) ,32.5(C-
11),26.6(C-12),30.0(C-13),98.6 (C-1"),75.2
(C-2"),78.5(C-3"),71.7(C4"),77.8(C-5"),62.8
(C6") . ¥R Se M XA —3k,
e S Y 3 AHET A

wEW4 AR Y; ESI-MS: m/z 381 [ M
+ Nal", %373k C,, HyOg;'H NMR (500 MHz,
CD,0D)§:5.76 (1H,s,H-7) ,4.40(1H,d,J = 7.8
Hz,H-1'),4.32 (1H, m, H3),2.68 (1H,dd, J =
13.7,2.0 Hz, H4),2.24 (1H,dd,J = 14.3,2.5
Hz,H2),1.78 (3H,s, H-11),1.68 (1H, dd, J =
13.7,4.0 Hz, H4) ,1.58 (1H,dd,J = 14.3,4.0
Hz,H-2),1.46(3H,s,H9),1.29(3H,s,H-10);"C
NMR (125 MHz,CD,0D)§:37.1(C-1) ,46.9(C-2),
74.2(C-3),43.0(C4),88.9(C-5),185.7(C-6),
113.1(C-7),174.4(C-8),26.7(C9),30.9(C-10) ,
27.2(C-11),103.0(C-1"),75.3(C-2"),78.0(C-
3),71.7(C4"),78.5(C-5"),62.8(C-6"), LA "%k
S E LAY X A B, O E S 4
M loliolide-B-D-glucopyranoside ,

HEWS5 HOBA;ESI-MS: m/z 343 [M +
H] ", 4 73k Cy Hy, Og;'H NMR (500 MHz,
CD,0D)6:7.17 (1H,dd,J = 8.5,1.0 Hz, H3),
7.16(1H,ddd,J = 7.5,7.5,1.5 Hz,H4),7.15
(1H,d,J = 7.5 Hz,H-6) ,6.91(1H,ddd,J = 8.5,
7.5,1.5 Hz,H-5) ,4.92(1H,d,J = 7.6 Hz,H-1"),
3.65(3H,s,9-0CH,) ,2.99(2H,m,H-7) ,2. 67 (2H,
m,H-8) ;" C NMR (125 MHz, CD,0D) §:131.2 ( C-
1),157.0(C-2),116.3(C-3),128.8(C4),123.3
(€C-5),131.0(C-6),26.9(C-7),35.2(C-8),175.9
(C-9),52.0(9-0CH,),102.6(C-1"),74.9(C-2"),

78.2(C-3"),71.3(C4"),78.1(C-5"),62.5(C-6"),
D EBAR ST A A Y S 3, etk A 5 R
methyl dihydromelilotoside,

wEme HOKHA;ESI-MS: m/z497 [M +
Nal*, 4% F3k C, Hy, O,;'H NMR (500 MHz,
CD,0D)68:7.20(1H,dd,J = 8.1,1.2 Hz, H3),
7.17(1H,ddd,J = 8.1,7.9,1.9 Hz, H4),7.16
(1H,dd,J = 7.9,1.9 Hz,H-6) ,6.96(1H,ddd,J =
7.9,7.9,1.2 Hz,H-5) ,4.99(1H,d,J = 2.4 Hz,H-
1'),4.88(1H,d,J = 7.8 Hz,H-1"),3.65(3H,s,
-OCH;),3.00(2H, m, H-7),2.68 (2H,t,J = 7.7
Hz,H-8) ;" C NMR (125 MHz,CD,0D)§:131.3 (C-
1),157.0(C-2),116.6(C-3),128.9(C4),123.5
(C-5),130.9(C-6),26.9(C-7),35.3(C-8),175.9
(C9),52.0(9-0CH;),102.8(C-1"),75.0(C-2"),
78.2(C-3"),71.6(C4"),77.0(C-5") ,68.8(C-6"),
110.0(C-1""),78.0(C-2""),80.2(C-3""),75.0(C-
4'),65.6(C-5") o LB SR A a3 L
A — 5, B0 5 14 6 % methyl 2-phenylpro-
panoate-2-0-B-D-apiofuranosyl-( 1 — 6 ) -0-B-D-gluco-
pyranoside ,

wEW T  EAMIRY; ESI-MS: m/z 265 [ M
+ Nal*, 47 m C,H,O.;'H NMR (500 MHz,
CD,0D)é8:7.35(2H,s,H-2",6") ,5. 14 (1H,dd,J =
5.0,4.0 Hz,H-2),3.92(6H,s,3",5'-0OCH, ) , 3. 88
(1H,dd,J = 11.7,4.0 Hz,H-3) ,3.76(1H,dd,J =
11.7,5.0 Hz,H-3) ;" C NMR (125 MHz, CD,0D)§:
199.7(C-1),75.6(C-2),66.2(C-3),126.8(C-1"),
107.7 (C-2",6"),149.1 (C-3",5"),143.0 (C4"),
56.9(3',5'-0CH;) . Ll E%¥s 58 k&9 %t
PO — 0, B 2 A 59 7 4 2,3-dihydroxy-1-(4-
hydroxyl-3 ,5-dimethoxyphenyl ) -1-propanone ,

e 8 JLEHRY); ESIMS: m/z 279 [M
+ Nal", 373k C,H,O0,;'H NMR (500 MHz,
CD,0D)§:7.00 (1H,d,J = 8.1 Hz, H-5),6.87
(1H,d,J = 1.9 Hz,H-2),6.75(1H,dd,J = 8.1,
1.9 Hz,H-6) ,4.17 (1H, m, H-2") ,3.85 (3H, s, 3-
OCH,),3.76(4H,m,H-1",3") ,3.58(2H,t,J = 6.5
Hz,H9),2.65(2H,t,J = 7.7 Hz,H-7),1.83(2H,
m,H-8) ;" C NMR (125 MHz, CD,0D) §:138.2 ( C-
1),114.0(C-2),151.9(C-3),146.8(C4),119.6
(C-5),121.8(C-6),32.7(C-7),35.6(C-8),62.2
(C9),56.4 (3-0CH,),62.0(C-1",3"),83.2(C-
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2') o DA REOES B A A 0 AR — B, i
WEIE Y 8 N 4-0-(2-hydroxy-1-hydroxymethyleth-
yl) -dihydroconiferyl alcohol,
2.2 UEMMRBERIRI HepC2 HMF HHEHFE
ERFM

K CCK-8 A A3 %t HepG2 AR HLTE
ZURWoN, Y 8 X HepG2 41 Ji 1Y 47 15 K 4
86.49% , HoAx AL & W) X HepG2 41 I 77 1 R 1y 7
90% L) 15 SR M & ZRAIKHT HepG2 AR MR X 4k &
Yy 1 ~8 eATRepiE it 45 R R IG5 2.3,
7 F18 1 10. 0 wmol/L ¥ HET BEAZ I ik &) ZAIKHT
HepG2 4 I A 4T B FER (P < 0.05, LK 4) .

NN

’

M AR
Glucose consumption ( mmol/L)

%
Z ,
.
_

w
'S
Faliay
a
<
]

Con Mod Met 1 2

4 WEYTEESERI HepG2 40T
WEH BRI (v 25,0 =3)
Fig. 4 Glucose consumption of insulin-resistant HepG2

cells treated with different compounds( xxs ,n=3)
14 : Con ; IEH X R ZH ; Mod : A5 A2 5 Met: — HH XK, 55 %] HR4H L
B,P < 0.01; SHIRAIXH IR, P < 0.05, Note: Con: Normal
control group ; Mod: Model group ; Met : Metformin. Compared with

Con,™P < 0.01;Compared with Mod, * P < 0. 05.

3 &g

PRV 2 — P A A PRIARE 1 T 2 2 AN )42 I
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TR 59 ko AR HAE 0] ORE , AR
BR, BA BRI KT 5. ALK TR
B I TR AR BGER A  Ak A, 4 545 3 8
MG, ALHE T ASBIR N RS, i 5 MEes
YR RN RIEER TR 4 B 159 8] JF B A T ik sefh
WX R 5% AP Hep G2 291 it 75 260 Ml 1 FE 1t A 52 T
SR BRI EY 2.3.7.8 ] i E K IN HepG2 4l iy
R (1% 46 2 W T AR 2, BN LA — 2 I R T
51 2 A3 R B IR S5 B 0 PR e A
it o B, FRATTHRGE T AHIAL T 1 AN S 2
T - Jor B B | 9 J2 BRFLXT B 5 ZAKHT HepG2 21 i

BRI LA TS DL g SRR B
2R 1A B A I ot 2 B RE  F T T LA VR A TR A
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P, ABFFEAL & T AEE M (9 12 B 25 A0 2
T [ Fof - A J 6 T AT 5 PR AR i 8 905 P 0 Jo LA
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