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[Abstract | Objective
Methods Golden hamster and rabbit hyperlipidemia animal models were established for this study .Both hyperlipidemia models

To study the effect of total saponin (CES) on lipid metabolism in hyperlipidemic animals .

were achieved by feeding high fat diet . The blood , hepatic lipid parameters and lipid peroxidation index were detected .Liver
pathological changes were recorded .Results CES were orally administered to golden hamster hyperlipidemia model for two
weeks at doses of 10-90 mg /kg . TC , TG and LDL-c were significantly reduced both in the serum and liver .In rabbit hyperlipi-
demia model , CES was orally administered at 6 .0-24 .0 mg /kg . Serum TC and LDL-c were reduced at day 10 .Significant reduc-
tion of serum TC , LDL-c levels (P<<0.01) and TG content (P<<0.05) were observed after 20 and 30 days .This lipid-lowing
effect was long lasting and stable . At the meantime , CES can also decrease the liver tissue TC , TG content ( P<<0.05) and
MDA , LPS content (P<<0.05). Pathological section showed that fat was significantly accumulated in the liver cell cytoplasm in
rabbit model group . The liver cells were damaged . Large area of spotty necrosis was observed . Fat accumulation in the cyto-
plasm was significantly decreased in CES groups with dose dependent manner . With increased CES dose , liver damage was a-
meliorated .Conclusion CES can effectively reduce lipids in different animal hyperlipidemia models . This effect may be related
to the decrease of the content of MDA and LPS in liver .
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13 I 2 5 A A 2 R UL AR — b i A QiR
T F T B0 A 35 AR AT 5, A R B AR

[(BEgmB] Liglh 28R e% 5 (11D21970501)

(fEE®A] 53 M98 L Email :1063863901@ qq .com
52 A Email :1710407230@ qq .com

CEWAEE ] S3Em W1 2 4% ,Email ;mzhnhl@ aliyun .com 5

3 -t & FAT B  Email :mzhnhk@ aliyun .com

Tt AR AR A2 BN DR oK B A TR BN A o 1 i 2 [
B[R BT A i LA o JUUARE 25 25 Jil I 75
g SV FE T AR HAIE AR L LA AT
RFENR25% o AR A i i) IR 19 VR (RSB e
IS —E LA RIFREE B PR R h
A BERIVE IR RS 254 A3 PR 1R B~ 5
f— R

DN o



2SR RE 2018 4F 11 1 25 H 2B 36 455 6 ]
494 Journal of Pharmaceutical Practice ,Vol .36, No .6, November 25,2018

H# T (Celosiae Semen ) N 70 B} (Amaran-
thaceae WHY) 75 #H ( Celosia argenteal. )15 A2
T B AR RO AR TR I Bk 1L A
SEY BB T (MARATEZ) JFROE SN T
At s HAR R MO A TE IS KU HIRES 2 9,
WHTE IR L B ARSI A S, B
s BRI YIS e R CR U el i) R T
g IR A ] A K T S 5
A RAR BT AL RE T L B B AR A4 b B A0 i iy 9 T
SEPRFEYCT L R R A T A A
PAT T RGMEVIFE P B E T 9 M T
=LA W) ccelosin A . B™", celosin C, D',
celosin E-G™"'Fll celosin T , 11" ,Hrf celosin [ Fll
celosin [l FHEAE" . HIHISCIE 7548 T 1
BAIALA Y A B S AR
PR IESE M TAE AT AR S0 35 1 2 2R A
VAT IRA 25 BVE FIOEST il ik T 2 Fh sl
fen LR R A 28 BLA A A9 & 1A sh W
B | 5 78 2R 50 1 B 75 A 1 10 24 24 ) o ik
filt A AT IR A — 2D T & 5 I B8 kAl

1 ##

1.1 ZH4h5iEA

BTHE ety T 45 5 (7 3% 2% B A L CES (H
) KREAFARAIHFLFEM (AST ) N AR AL
fitt CALT ), B M % R i (ALP ), #8 A Ak ¥ 15 1k i
(SOD) N (MDA i E AL (CAT) B 1
R G R Y AR ) TC. TG, 5
JEHg B FH AR E B (HDL-¢ ), LD L-¢ ik & dbatdbfk
SRR IG IR A R AR,
1.2 ¥

TP BRIV 8 4 b B AR TR (110210) ¢ s HEE
F MR (1 .820.2) kg, SCIRBYIAURIE # 4 Hb
B A s K2 B2 LI Rl st . [ 3
PR AR (SCXK (5T 2011-0012) ], F A b _Fifg
Wk s SR S Y T AT A FR S FR L [ B A 7= B4
IES .SCXK (I 2007-0005) ], PIRN 34 116 5% T
HIEH G Al g SYOK BE . (25E£2) T,
MBI 4000 ~6000 TN THBIRHUE R AL, AR5
Ty S8 ST B W AR Sl AR R A 3L 0] K A O
FAE .
1.3 Akt

IE R AR AERURARDEL W T 3 v S
S TATAT BR S 7 54 ¥t B s BB AR 1006 ST
1% AHEEE, 0 .5%0 #AHER L 1000 B ¥Ry, 78 .52 Anife

FoORE Ak s 28 S e MR B (600 S 106 JH [T 500
ST 8800 AR URL AR}, WA AR G R ZHE B
R S S B S EA PR A Rl A2

2 FHik

2.1 CES ##14&

HAETZ08 10 kg LM REDLIR S IR JH 20 £%
TR 5026 £ FHTERS IR0 24 h J5 B TEHEE B
W AW SE G155 60 L ZGM VR4 . KW 4B T
D101 BUR AL RE IFARK A 3 A5 AR IRIREK .5
FERIRRIRARFR 2006 .3 AR IRIARFR 6026 .3 f5 i
PRIRAR 9500 Z BEEAT BRI VR ,CES T2 &£ 7F
60%0 L BEHRAL W 4 6000 LA B CES, £
ELSD-HPLC 1 ,CES 7 celosin I 1 celosin Il #Y
FEZ N 78 300, R O CES BHE A B
ER KL B8 — o TR B TR AR
2.2 FHpEEFL

A B Ml BRUFN G A 1 v T AL 38 48543 i) 2 B SC
WK AT AR TS U A SR A T Y et
2.2.1  BURIEA:H b B R R IAE 1 5 5 45 28

BUFINE 4 v H R 60 38 P PRSR 7 d IR R
AN 0B PO AR A 1 L o3 2 BERL S R 2 2,
B 10 Ok IE X B 25 7 15 8 bkl R i
B 25T B et L AT ) A R B, T 2
Je PRI i A U AR IS TS bR o 2 B AT
54 (n=10) 3 B A AR X HR 2 | BH A o B A7 3 2
41 (3.5 mg/kg) CES fXHIHE (10 .0 mg /kg) ., H7
H41(30.0 mg /kg )l 4L (90 .0 mg/kg), &
FIR 2yl A BER 7K L2 8] 5 B K S SRl ofi g
JHFERE B AU DI BEFE b | X e 4 2L A 79 L)
FgR,

2.2.2 FREIBIIAEER 542

FA 30 HEREESE 6 d HZSh KB LIS
U at i ot AR HC B 1 L 53 2 RIS R 2 20 R
6 UM X B 45 T IE F kL A i L 45
TrRRERL SR R AR E, SR 10 d )5 L
YA 1l B U AR5 1L+ Ar o3 = BERL A R 4 A
(n=6), 43 Bl J B BT HE 2 PH Pk X B8 A7 38 22 21
(3.0 mg/kg).CES XA H 4 (6 .0 mg/kg). &5l &=
4124 .0 mg/kg)., G HALGaAEERK 25 25 1]
R IEH 2H NS 25 25 T A 80 2] G bk 2 00 s R A
52 30 d A 10 d B —UK AS i g Pus g
ARSI T B B AR I B 1 O, 30 d 5 B b
HY S A0 SRR o 5 s R A
2.3 KenIEiRS 7k



ZitE AR 2018 4F 11 A 25 HER 36 555 6 1

Journal of Pharmaceutical Practice ,Vol .36, No .6, November 25,2018

495

231 IMEAALFE A

1090 7K A G IR J IR HIE 55 5 2% 20 Bk BRI, , 1f.
FEFE 2 h 5,1 500 r/min5.0r 10 min B,
R AR DGR B R A A R bR & Fe B 1k
2.3.2 FNEAZUESE AR

BUFFIEZH 2R AR B A R K 2038 T i
S350 10%6 R IFIIEZH 23 20 39,3 000 +/min 5.0, L
IR A IR SR S R A TR
233 {RKELBESRFREL

TS S TRRE K SIS AU
WEFR T IR R R 4K

AERS 28O0 H = NERS T () /IR (g) X
100%
2.3.4 JHNEREY) g

BB 2 2L T AR R ShbRrb [ A e
PR IRAKE ALY, eE B T AR

NELHLIEAR2=AR 4L,
2.4 %irFoN

FA BUE DL (o £ ) Fom L G it R H
SPSS18.0 i 17, Z4lE Bk m L RH ANO-
VA Y4 P<<0.01 B}, 750 LSD-¢ ¥ 5 4 T4 2455
B R HEE

3 £R

3.1 CES s543 R, 3 08 fo gz 69 38 55 A A

3.1.1 REKES R,

g 1 s SIEW 4 i AR FE
u&ﬁ%%ﬁﬂﬁ%ﬂ%uxwonﬁkﬁicm
o 791 2 2 BB A% I S ALK I i A I 3R 8 ( P<<
OMLWEﬁﬁVﬁtﬂﬁﬁﬁﬁfkt

F1 CESXSEEMEEEMR

BERE RBBIRSME (n=10 .xt )

EH A 135.62414 .00 4.07-0.48 3.01+0.24
HEALZ 160.58+9.29  6.784+0.80"* 4.2240.35""
ST 141.93411.45 5.4440.44%% 3.8340.19
CES &4 157.68+12.21 6.3440.78 4.01+0.23
CES W& 152.68+16.82 6.43+0.91 4.20+0.21
CES @4l 151.29+14.29 5.86+0.867 3.86+0.2877

* Pp<0.01 , 5IE#H LR ;7 P<0.05,%7 p<0.01, 5K
Lo

3.1.2 03 MR U R A AL FR bR

Wik 2 i ,CES 7£ 107~90 mg/kg 7 &2 7i [Fl
WIREREME TC &  HE—E MO R LRI RERS
BEVERRR TG &5 (P<<0.01),H CES &8 4H
W HENS I EMEFEAR LDL-¢c(P<<0.01),
3.1.3 P s iR bR

3 FR LV SIEH AL A AL TC il LDL-c

R 2 CESXE A5 MAE & & R IR RISHRAI RN (=10 .2 L)
. 7l TC TG HDL-c LDL-c
25 51
(mg/kg) (mmol /L) (mmol /L) (mmol/L) (mmol /L)
EHH — 3.594+0.56 1.5740.64 1.8940 .45 1.4440.38
AL - 9.81+1.96** 7.584+4 .74 4.0041.51"* 5.1041.47" "
BRI 2.5 7.5240.98% 7 1.36+0.53%% 2.2340.28%% 5.0040 .94
CES %7 24 10.0 8 .55+1.22% 4.16+1.08%% 3.2440.28% 5.02+1.08
CES H7|H2H 30.0 8.0140.90%7 4.364+1.18%7 3.61+0.39 4.62+1.09
CES /77721 90.0 6.10E1.29%% 3.94+0.917% 2.94+0 .48%7 2.9940.9577
" p<0 .01 5IEWALE ;7 P<0.05.%F P<0.01 . S5EML K
£ 3 CESxISHEMIES it RATATH LR 51 5% & WIEFRBI M (n=10 .0 £ 5)

g0 biilbees TC TG HDL-c LDL-c

A (mg/kg) (mmol /L) (mmol /L) (mmol/L) (mmol /L)
IEH A — 7.2041.58 57.0747.05 1.964+0.21 3.64+0.81
AL — 43 .88410.59* 51.89+7.84 4.86+1.03 36.14+10.76 " *
RISt 2.5 39.37414 .96 68.15414 .88% 4.98+1.17 39.294-24 .67
CES &5 =41 10.0 42 8810 .48 47 84410 .47 5.3941.97 34 .51411 .68
CES W& 30.0 32.85+6 .05 39.92414 .25% 4.93+1.35 25.9045 .22
CES 74l 90 .0 30.00E£4 6577 31.534+6.217% 48741 .26 22 .49+4 917

*P<0.01, 5FE®ALE ;7 P<0.05,7% p<0.01, 5H84 L



sk 2018 4F 11 A 25 HES 36 #5465 6 1]
496 Journal of Pharmaceutical Practice ,Vol .36, No .6, November 25,2018

BEFE (P<0.01), WG SRR AL,
CES Hli 24 A ) 4 S R AIE TCL TG fr it
(P<0.05 3% P<0.01) JfHE—ERmMXR [
CES EFI AR RERL LDL-c 7K (P<0.05),
3.2 CES %% &l gk 6y 5 EAF A
320 IRE ST RE L

Wk 4 Fin SIER AR L BRI R R R I
AL R B9 A B EMW T & (P<0.01),45 24
30 dfF SHEMZE AL . CES 6.0 mg/kg .24 mg/kg
F NS 2 R RINE R B IR B

i% 4 CESX#%HEME%H*HE%@ Y ?juﬁﬂ(n:(i ats)

7l INESD T JFIE 2 %k
415 / .

(mg/kg) (kg) (g) 7
1EH 4L — 2.704+0.22 88.63+25.08 3.25+0.73
T 2] — 3.0140.43142.234+26.55** 4.734+0.60**
ARz 3.0 2.6040.45125.67+37.55  4.79+0.75
CES fE#I &4l 6.0 2.83+0.44126.20425.89  4.524+0.96
CES B #4540 24 .0 2.83+0.26132.90+30.55  4.66+0.79

O p<0.01 HIEH A

50 5.0
40 40
2, =
S 30} = 3.0
. :
Z 20} S0
O [}
~ 10} T Lo
0

o
o

FI0R 20K HHI0R

3.2.2 IffRfERR

B 1 450 25 R X TC, TG, HDL-—¢
I LDL-c & Ak g 0L, WE PR, SHEA
B LHZG 10 d B LCES 5557 52 4 BB A% 5 3 PERE AR am
HEH TC A1 LDL-¢ &8 (P<0.01) ;125 20 d B ,FH
PGS Z A TC W E PR AR (P<<0.05) 5 # B
R R R S AT R MR IR TC L LDL¢
(P<0.0DPL K TG (P<<0.05);452% 30 d W}, FHME
237 2 1LY A DU S R A A H R B
PE2ER TR S T A A A AT
FEAEE TC.LDL-c( P<<0.01)LA S TG (P<<0.05),H
A—EMEROCR , T A S T REE P25 ] ) 2k
K HREIMAR VR — 4R — e K RROCRITE
VA R FH 245 B (] A A T & AR g
3.2.3 LIRS

W 5 R SHIEF 4L AR TC, TG ¥
FMETER (P<0.01), CES 6.0 mg/kg A W& 1%
TRIFH 2 TC (P<<0.05) % ,CES 24.0 mg/kg
A PERRR AT 44 TC (P<<0.01), TG (P<
0.05)F &,

200

DHL-¢ (mmol/L)

FIOKR 20K FH30KR 10K H20K H30R

B 1 ARAHHSIEMESRMFRRIER (=621
B, Fe, W, gimign, O, sr3ez48; B: CES (6.0 mg/kg) : M. CES (24.0 mg/kg)
*rp<0.01  SIEWAHRE ;T P<0.05,77 P<0.01, 5 AIH AL

®5 CESXmAsMmAESRFAEAR
SR A WAEIRRIRI (=6 x )

x| &

413 (n:gjig) (mHToCl/L) (mrrTo?/L)
ERA - 8.66+1.40 7.81+2 .69
i) — 38.73£12.13** 15.2146.78"
ST 3.0 31.0040.89 8.67+1.627
CES R 4 6.0 24 .01+6.237 12 .3444 .09
CES mil sl 24.0 20.874+2.07%%  7.304+2.00%

" p<0.05," " P<<0.01,5IEH4IHE ;7 P<0.05,77 p<

0. 01, 5BIRIA A

W 6 N, 5IE % A A AIZH b MDA
(P<0.0L)& 5 LPS(P<0. 05 )G PE B 2T .
ERRIZ LY ,CES 24. 0 mg/kg Al B HERAL MDA

SR LPS 15 PE (P<<0.05); HAFHE SOD 1EYE)
F=E
3.2.4 JFIEHADI R WEE

P 2 54 i B ILAE 45 2H JF s B0 1 L 8] 2A
SIEE AR EETI R A HES 25T A A% e
8 FAE AR ] A0 6 P JCRR D5 i B JCIRAE
KRIEG ;1 2B AL RN B - A
Bl A 200 B A2 450 R B 7™ A K R IR VR A7 E T 4t
b KT FBUEIRIRGE s & 2C A B 25 57 3240 i
TS ERT) R JJH A L PR FE05 R/ NAS S (R B T TR L
RIFFEIG 5 516 2D (8] 2K 430508 CES K. &5 57
SRR ) R A2 R s )
AR EHES B S AR AEA% I



ZitE AR 2018 4F 11 A 25 HER 36 555 6 1

Journal of Pharmaceutical Practice ,Vol .36, No .6, November 25,2018

497

% 6 CES i SBEIMESR SOD, MDA . GPX #1 LPS BIZ400 (n—6 ,x+s)

’ Fil i SOD MDA GPX LPS
ZH 51
(mg/kg) (U /mg + prot) (nmol/mg * prot) (nmol/mg + prot) (U/mg « prot)

E#H — 109 .09+16 .32 18 .52+7 .36 493.93455 .40 36.2645.94
AR 2 — 92.0249 .62 36.36+8 .67 " 528 .78£168 .20 50 .5547 .85"
A7 3.0 93 .41+15.69 33.2547.12 398.35+191 .63 431844 .45
CES &5 541 6.0 99 .69412 .65 29.2445 .98 652 .36+80 .40 49 4145 .82
CES = 77 & 41 24,0 103 .44+16 .27 26 .64+4 777 632.93+98 .23 41 5444 247

EMEEMERERFEKTIF 10x40)

ALIEFH B . BRI C. SE 24D . CES (6.0 mg/kg) 4 ;E. CES (24.0 mg/kg) 4

* P<0.05," " P<<0.01,5IEHAHH ;* P<0.05,5HM 4 H 4
& 2
4 itig

HAa T RERELg D2 A TENHZ L.
HI AR AE T A T B A2 o 64T T RGEWE5E
WIEG T M R RS YR E M T EEA R
g%, TEMCIERE b ARSI I0 3 o i 7 A W R A K R
e g IALRE B A B 58 T CES X = i ILRE A 36 97
YEH,

S ZE B R L CES 7E 107~90 mg /kg I H70
BBl A S AT S 2P AR ARG o O AL 5 2 e, B i 375 60 JHF A
HEUTC Ml TG & & (P<0.05 8¢ P<<0.01);CES
TE 6724 .0 mg /kg G FHIP AT o 32 0 R A% S
MIEZF AR TC & (P<<0.05)FFFIEHL TC,
TG & (P<0.05 8¢ P<<0.01), A H 245
X R A i) AR A 5% e 2 B L CES Fifig FH 2%
B A A R I A A — e — e Ko i
BOC ZRIFBAT P25 25 5 [A] (R SR & AR S, B
HAZEMEEEE IR R R IR AR BA b A2
JH- 4 A2 P R ™ o L AR oA KRR A e L HA
KA SR IR FE LG ;CES 45 2520 T 40 it 32 5 72

JEA [ RE Dol v e 71 e 2 A 2 288 T TR AL
T 20 M HES B S5 L AR B R I A P G
i .

£ L i JCES Xt sh ¥y iR LAEA W 67 1
F i ELRE A 45 25 TR R SE R AR AR IR . teoh
CES 7R AR ML A5 7K F B [ B i B F {5 T 41 21
MDA 8 SEE IR AR EL S DR A A4 X 5
FIEHIOT AR B35 PR A 0 ST 45 R AR — 2, IR e
CES mIREI AR 1 1 ol fig 5 HpU AR R A 56, A
e PN R RVE Lt Ry O NN i 1]
IMARZ5 ) TR At 0 55 48 1 R I I A A T
BT RGETE.

(&3]

[1] Orsé E, Ahrens N, KilalicD , et al . Familial hypercholester-
olemia and lipoprotein (a) hyperlipidemia as independent and
combined cardiovascular risk factors [J ]. Atheroscler Suppl ,
2009, 10(5); 74-78 .

[2] Daniels SR, Greer FR. Lipid screening and cardiovascular

health in childhood[J]. Pediatrics , 2008, 122(1); 198-208 .
[3] Michaelson J. Hariharan V. Huang H. Hyperglycemic and



498

2018 4 11 H 25 HEE 36 455 6 44

Journal of Pharmaceutical Practice ,Vol .36, No .6, November 25,2018

(4]

(6]

(7]

(8]

9]

[10]

[11]

[1z]

[13]

hyperlipidemic conditions alter cardiac cell biomechanical
properties[J]. Biophys J, 2014, 106 (11) ; 2322-2329 .
Grundy SM . HMG-CoA reductase inhibitors for treatment of
hypercholesterolemia[J ]. N Engl J Med, 1988, 319 (18).
1222-1223 .

BB Y SRR T L, TR 25 (2% (ML
AR AL 19792200 .

R AW D 2 . A N R AL 24 it (2010 fRO[M ],
A E B 2GR AL, 2010184 .

Hase K, Kadota S, Basnet P, et al . Hepatoprotective effects
of traditional medicine . Isolation of the active constituents
from seeds of celosia argentea [J].Phytother Res, 1996, 10
(5):387-392.

Hase K, Kadota S, BasnetP . et al . Protective effect of celo-
sian , an acidic polysaccharide , on chemically and immunologi-
cally induced liver injuries [J]. Biol Pharm Bull. 1996, 19
(4) . 567-572.

Hase K, Basnet P, Kadota S, et al. Inmunostimulating ac-
tivity of celosian, an antihepatotoxic polysaccharide isolated
from celosia argentea [J]. Planta Med . 1997, 63 (3). 216~
219.

Devhare SV, Nirmal SA , Rub RA , et al .Immunomodulating
activity of celosia argentea Linn Aerial Parts [J].Lat Am J
Pharm, 2011, 30(1).168-171.

Wu QB, WangY, GuoML. Triterpenoidsaponins from the
seeds of celosia argentea and their anti-inflammatory and anti-
tumor activities [J |.Chem Pharm Bull. 2011, 59 (5).666-
671.

Vetrichelvan T, Jegadeesan M , Devi BA . Anti-diabetic activ-
ity of alcoholic extract of celosia argentea Linn . seeds in rats
[J7. Biol Pharm Bull, 2002, 25(4) . 526-528 .
PRI W, E L TR TR I B R Y

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

WroE[I]. 2y 2%k ,2005 , 40(16) ; 1230-1233.
WA, ARG, TR, A5 L 4 MR H 2R SR
R A T DG RE B Bel-2 R Bax AP (I, o G K
P SR, 2004,9(3) :322-325 .
WA, ABUIE L TESIE AL WURNIE S B 2B i
ARG 05 e A0 T i B 5T (0. b Il R 24 32
53697 %, 2004,9(4) ; 441-446 .
Xue Q, Sun ZL, Guo ML, et al. Two new compounds from
Semen celosiae and their protective effects against CClai-in-
duced hepatotoxicity[J]. Nat Prod Res, 2011, 25(8). 772-
780.
Sun ZL, Wang Y, Guo ML, et al. Two new hepaprotective
saponins from Semen celosiae[J]. Fitoterapia » 2010, 81(5)
375-380 .
Wu QB, Wang Y, Liang L. et al. Novel triterpenoid sapo-
nins from the seeds of celosia argentea L[J]. Nat Prod Res,
2013, 27(15); 1353-1360.
Chen RB, Zhang YY , He JM , et al . Simultaneous determi-
nation of two major triterpenoid saponins : Celosins I and II in
Celosiae Semen by HPLC-ELSD[J]. Chinese Herbal Medi-
cines , 2015, 7(2); 185-190.
BB B ERICEN . 55 A SR X T R OR 4 1 A
E[T]. sk ,2016 . 34(3): 201-205.
woA, 2R, JHEEE, AF . U AR ILAE B P AR Y L
B, WA, 2002,31(2).97-99 .
Xing WW, Wu JZ, Jia M, et al. Effects of polydatin from
polygonum cuspidatum on lipid profile in hyperlipidemic rab-
bits[J]. Biomedecine & pharmacotherapie , 2009 , 63(7) . 457~
462 .

(K BH] 2018-03-29

[(AxHmE] BB

[fEEIEH#] 2018-06-20

(B35 487 W)

[35]

[36]

[37]

[38]

XTI AR5 . 1 A6 3 B A 700 04 1 45 5 LT 48 AU 75 P AIF 9T
(] thE g4 ,2018,27 (1) ,97-101 .

SRS IR A L WETT S I T AR SR R 10 U R U ) 3
JRAL Ty B RERFZE [T LG o B 24 K A 2 ik ,2016,28 (6) .81~
85108 .

e = O v = IR v N SRt R i i AR
SR 255 PR ,2017 ,20(12) ,1441-1444 .

Wtk BRIETN L5 B LA P 2 N T R T O e S
] P EIMEAE 2016 ,25(3) :3-5.

[39]

[40]

[41]

T RN B R AR e 2 AR A ) B D]
T E 25 57,2007 ,18(30) ;23942396 .
AR TR A R E R AR S R b 2
A R A 7 P A R BF 5T ()] B0 25,2013 ,44 (19),2677-
2682 .
SRS, RO LS ) A G 2 L A A 24 R v
BrFEa it (] 2 57,2016 ,27 (19),2711-2714 .
(ks EEA] 2018-07-13 [fEEHEEHEI] 2018-09-03
(A& HE]

e



