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B E B ATRAY BT K R RmA R AR E AP e . k90 R K RS A IEE 4L BERY ZE | TR AT R
L[FRARBRIE 50 mg/(kg-d) A 3 B A& P L & A B 41[50.100,200 mg/(kg-d)], #4115 X, MEF4sh, AAKm K R LA
EAfv L A N — R R RS AR AR R G, ERAA—ERAAKMRATHiviaR Y, EFafsiAl i
iVEARRAREK,EL160, RAGEF-REBAER L ENTRAMAR T S50 EE S (MRP) A % %625 AR
(MDRI1)#274 T=48 % 3 B P21 P16 mRNA #3 F ik ; KA %98 204K 30 7 i 20 22 P 3% 2L ) P53 & & 69 ik |+ ALk raik & WL sl
MBI AL, SR 5 EE ki A M K F 440 F MRP . MDR1 P21 P16 mRNA & P53 & & & ik (FatE & % 66.67 % ) KT
P 255 (P<0.05); HAEA A bde, M B A Fe 7k 2 B8 P (& A 248 R A4 20 F MRP . MDR1 P21 P16 mRNA % P53 &
& F A (FaHF 5 5] 2 46.67 % .46.67% .40.00% . 13.33% ) KT AR SF 2/ ZARMUE, Lok 3 B3 o 3 0 40 bk Fab s B 40 4K
FEE R H(P<0.05) ;74 &HF &M FUR IR, &I547 £ FH A 4t FFL(P<0.05), £k &5 TV RapH R R
X . MRP MDR1 .P21 P16 % K % P53 & & ¢ &3k .

KBRS B R R AR KRB AR KR

Effects of Total Paeony Glycoside on the Expression of Tumor Suppressor Gene in Lung Cancer Model
Rats

ZHANG Liguang', WANG Jun’, HU Chanchan', GAO Donggi', BAI Lu', LIAN Xiangyao', ZHANG Li' (1.Dept.
of Oncology, the Affiliated Hospital of Chengde Medical College, Hebei Chengde 067000, China;Z2.Dept. of Pa-
thology, the Affiliated Hospital of Chengde Medical College, Hebei Chengde 067000, China)

ABSTRACT OBJECTIVE: To investigate the effects of total pacony glycoside (TPG) on the expression of tumor suppressor
gene in lung cancer model rats. METHODS: 90 rats were randomly divided into normal group, model group, positive control
group [cyclophosphamide, 50 mg/(kg-d)] and TPG low-dose, medium-dose and high-dose groups [50, 100, 200 mg/(kg-d)] with
15 rates in each group. Except for normal group, other groups were given disposable infusion of carcinogenic iodized oil via left
lobe bronchus to induce lung cancer model. After modeling, those groups were given relevant medicine intravenously from Monday
to Friday, while normal group and model group were given constant volume of normal saline intravenously for consecutive 16
weeks. The expression of multidrug resistance associated protein (MRP), human multidrug resistance gene (MDR1), P21 and P16
mRNA in lung tissue of rats were determined by RT-PCR; the expression of P53 protein in lung cancer tissue was determined by
IHC method.The rate of positive expression was calculated, and pathological change of lung tissue was observed. RESULTS: Com-
pared with normal group, the expression of MRP, MDR1, P21, P16 mRNA and P53 protein (positive rate of 66.67% ) in lung tis-
sue was increased significantly in model group (P<<0.05); compared with model group, the expression of MRP, MDRI1, P21,
P16 mRNA and P53 protein (positive rate of 46.67% , 46.67% , 40.00% , 13.33% ) decreased in positive control group, TPG
low-dose, medium-dose and high-dose groups in dose-dependent manner, and the decrease of TPG medium-dose and high-dose
groups were more significant than that of positive control group (P<<0.05) ; there was statistical significance in above indexes
among TPG groups (P<<0.05). CONCLUSIONS: TPG could inhibit the expression of MRP, MDR1, P21, P16 gene and P53 pro-
tein in lung cancer model rats significantly.

KEYWORDS Total pacony glycoside; Lung cancer; Tumor suppressor gene; Inhibitory effect; Rat

TR 2 DL — R . BRSSO 0 BB, R SR AT R TR mRNA 5% 28 (119 35, WA F K PR R
(9% A 2 R % 22 SRR A P SE IE 3 AR I (%5 ATRTEIAY I T REE ML
R RIER B ZEE KM R, KA 1 B
B FEBME P~ 25 550 1 FRAT A TR AR, BT BRI E g IS 3t 1.1 {5
LIRS FRAT R 3 3 AT Y, AT WA 8 4 L BSA62028 K581 T K5 (L 5L LRI R TAT IR 7)) 5
ZIEDA R A2 AR 1A AR R T XA A4 RS (H K Olympus /A #]) s UV2450 2255 -1] 43
TRIT BIVE FALEIAS B o 5028 3 LA s A DG L R 48 4, 5 eI (H A Shimadzu 23 7] ) 35331 £ K4 #94% (%5 Eppen-
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TR R (I H L E M E AR AR AR, # S
040108, 4li & : >95% ) ; FABEME A 1 59 i (LD 74 52 b B 173
HIRA TS 20140919, Bk : 0.2 g/3.6 ml) ; B4k 7= 43
( LSRG E 25 BR 5T AL b5 £ 31021438, %
11 37% ~39% ) ; i P53 Z v b ik (i fE B AL YR A
FRZ ] 5 ISR e BR AR G (1gG) P -BRAR o S AL W ity
(HRP)Z 514} P21 P16 P53 1 [ S e 4 Akiat ) & (il i+
TEAY TR RAT) s N2 2523 (MDR1) £ 24Tt 254
KA (MRP) G & ( HiEm g A YR A R A .

1.3 zh¥

{e B Wistar KR, 90 2, SPF %, @ & £&2F , /&5 42 (180 +
20) g, A b0 4 E A A 2 wHR L, B A8 E S SCXK ()
2007-0001, SEHHH HIAFRE 1
2 FHiE
2.1 S OB LB S

B KR BENL 2 IE w4 AR 2L | FHAMEXT BEZ [ AW e Ik
0.4 ml/(kg - d)] IR AT S AT A% L b L Fl 4 4 [50., 100, 200
mg/(kg-d) , R F M FUEARITL A BIA S F IR R A2 4.5,
9. 1845%], A4l 15 H o BRIER Ah, Hir 5 ALK BRI+ RSk
(617 5%, SR 22 i 2 A8 PN — U ek e 00 ALyl 9 4 11
i JFE A 7R (BB DM P L Ry R T ) o SRR TN, A
JA—ZE R LR B4R KRBT v 259, R 1k, IER A
FVERIZE K R iv SRR BER K, 1442 16 /. ZA 2545 5 b ot
K IO 2 Al BRI AL, F—80 CAMF T AR A7, & H
22 FHALRERSNE

B IRRZL 250 g, F 10 % Ak FH I o T 2, o F A £
VIR AR - (HE ) Y g il 2 2O B A AR 1k
2.3 Fh#A4s MRP MDRI1 . P21 P16 mRNA RixpillE

SR FH 00 2 S - 3R A W SOV (RT-PCR) 75 o BB R R AT
F—80 CEAM T HIMLHZ 100 mg F EP 4+, R Trizol ¥ 42
U L 2P S RNA SR FIERAM-1] WA 66 T B RNA
SR, B2 ul S RNAGEHL S5 B cDNA , 3L S =4 3 itk
PCRY" M4, LUp-actin MINS R, B354 i g4 TR R
ISEIA . PCR P=WI4E 1.5 % B g MHEE S H vk I , DA BEE s 5
RGN E %5 250 WK (B . R Primer 5.0 BPF R 726 8
ST, LA H L IR 5l K BE (B B-actin 2547 I RE(ELAY LU B0
H B3 R AR b AK o 51 A5 LR 1.

*®1 SIMFINEREEYE
Tab 1 Primer sequence and reaction conditions
LA 51975 Juhi4
MRP  hiif:5'-AGCTTAGTACCAAAGAGGCTCTG' 95 C . 4 min; 94 .30 5,58 .30,
Tif:5' -GGCTAGAAACAATAGTGAAAACAA-Y  T2°C 455, 32/MER: 72 C.10 min
MDRI  Fi#:5'-TGGGACTGGAATGTCACG-3' 95 C. 4 min; %4 C 455,54 T .60s,
5 -AGGAATATGCCCCGACTTCY' 72C. 905,35 MEFR: 72 €10 min
Pl L5 -ACAGCAGGTCAAGAGGAGTA-Y' 95 C 3 min; 72 C.605,54 T, 605,
.5 -CTGAGCCTGTTTCGTGTCTA-Y 72C 905, 35ME; 72 C.5 min
PI6 b5 -AGGCGAACTCGAGGAGAGC-Y' 95 .5 min;95 C., 1 min, 60 T, 45,
Tiif:5'-GTACGACCGAAAGTGTTCG-Y' 72C 1 min, 30/MFF; 72 C .7 min
factin 5" -ACCACCATGTACCCAGGCAT-Y' 94 .2 min; 94 C.305,55 T30,
.5’ -CCGGACTCATCGTACTCCTG-! 72 €, 1 min, 304MEH; 72 C .5 min
2.4 FfiZHZA R PA3 EHRIARINE

KM d . BUEIRGEAE T —80 CA&AF T A4
100 mg, H MA AL PR R 5 um) , & T ¥ A F, T
58 CIEAF P A I 60 min, RS KAGZHL) 1, 3% WAEK &
BRI R 6 min, B N R S AL BG . KU TR
MR £ 2% R K 2548 0, 1 95 CHF4E 15 min, BUH 75 8% , VI
R4 CH&AF R 20 min, FFLABSRRTE 2 0P (PBS) VE 31K,

HEZED; 2016455 27 5 16 1

FFUK 5 min. TN 1 100 F B4 it P53 2 ma b bifA, 4 Cad
7, PBS ¥k 3 WK, FHIK 5 min; % fin#4 1:500 A0 111 251 % TeG
PUR-HRP Z K, & 141 FI%H 30 min, PBS ik 31k, £
W2 min, “EILBIER (DAB) B0, TA Y Wi N gy
RRRE . el A A kK pPEE 10 min 28 (e @, B4
AT TRARE F s 9, 3 2K ohik 10 min, FEELA 2R
RS E K M 10 mine YIAZ T4 K B,
PR B, A= 40 8 s W P53 2R (A P A

P53 BHPE LS JEJ0 5 2 PH P 20 A H0 5 LA PR3 40 Bt A2 P

PR R A, TR fEE R REHLER 10 PR RIPET , 453144

10040, 5 5 R oM. B S BH A A i e €05 13
PEAr LR 043 IR BTN L4y BB o 2 5y Bt .y 3
A3 s TR B A 44 BB o8 T 20 B < B SR 0 45, BEPE 4RI <
109% K 14, FAMEA0IE 5 11% ~50% R 2 4%, FA M40 i 5
51% ~T75% } 345, FHYE AN =75% b 4 4 s 45 UM Z2E 50
TR, Wi E A B >3 2 Jy PV . B 40 B 3k 5 40 A 3 4
“HT TN P, R PH A A L 109% 5 - FORTR AP B
FEEAMAEEL b7 609% LA I 5 “++" Feah i B2 PR , A 155 PR Ao
P =2 [ 5 =" e B
2.5 FItFERE

K SPSS 19.0 A ilE 47438 Bk Fix + s 3R, 241
5] Fe AR FH B R 0 2204, WIZHIA HL SR FH LSD G 6. P<
0.05 FREFHRITHFEL.
3 #R
3.1 BAEARMARARELSWEER

IEF AR BRI B F A Mg E s .
20 R BB R K Il \%%L&éwﬂﬁﬁ?ﬁ; BH k%o
HEZH 5 AR AT BT A5 70 2K SR 21 005 70 1 W 08 4%, FL R
AT AT | 3R AR R B X BR K s B B
%éﬂjﬁunﬂfﬁéﬂ erﬁiﬂﬁ} XJL?;"%%W F1,

-

S
4"‘ -
293 %
‘ P
. “ ,'o ).\‘-
\k“'?‘ = e AV

*%jééﬂ PR B2

A AL AL

iﬁlﬁ‘f’ﬁﬁ 1)
E1 %Zﬁﬁhﬁuﬂﬂiéﬁ DR IR LS B 45 R (x400)

Fig 1 Pathological observation result of rats lung tissue in

AT R R R A

each group (x400)

3.2 HAKXRAMAELFmMZEHEXERE MRP MDR1 mRNA &
EHNELER

SIEH Y] Mg AL | BHAE XS BR 2L A AR AT B A5 7 e
K B 2H 24 MRP . MDR1 mRNA 2 35 KCE B 8 7} 55 (P<
0.05) ; SR TY L Fdss , BH: X BB ZH R AT A 45550 1 21 R Uit
ZH 41 MRP . MDR1 mRNA 57K V-8 &[54 (P<<0.05) ; 5
P X R B, ARAT BT R K BRI 1 20 h MRP
MDR1 mRNA ik /KB B FRAI (P<<0.05) 5 AR AT B 45 71 &
A ELES, FIRFRPR 2 S Gl L (P<0.05) ., FHK
FUItI4140H MRP . MDR1 mRNA Fi5ME 45 R %2,
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K2 BHEKXRAAZH MRP MDRI mRNA REE LR
(xxs,n=15)
Tab 2 The expression of MRP and MDR1 mRNA in lung
tissue of rats in each group (¥ £s,n=15)

A5 MRP/f-actin MDRI1/f-actin
NGE 003+001 0.04£0.01
i 052+0.08" 064+0.10°
TR XTI 0372007 0474009
pipesi il 046£0.09° 0554012
paysSie 0254008 034008
HAT AT AR 0100057 023,06

T IR LHE, *P<<0.05; HRTAIA LL#, "P<<0.05; 5 B X
REAT AL, " P<<0.05; S ARAT SR REAL AL, “P<<0.05; 5 RAT B

HR AL AL, “P<<0.05

Note: vs. normal group, *P<<0.05; vs. model group, ‘P<<0.05; vs.
positive control group, “P<<0.05; vs. TPG low-dose group, *P<<0.05;
vs. TPG medium-dose group,“P<<0.05
3.3 HFAHKXRAARHETHEXEREP21.P16 mRNA KX
RIME LR

SRR AL g R | B X R AL AR AT BT AR el
K ERAZH41 P21, P16 mRNA 3 ik K F- W] @+ (P<<0.05) 5
ESRAZH LU, B Xk BEZH RN 2 A ST 25 7 2H R BRI ZH 21
11 P21 P16 mRNA ik /KB 2 B Ik (P<<0.05) 5 5 PP X B
Y HCH, ARAT R | R i K BUIT2H 2 H P21 P16 mRNA
FIRIRF B AR (P<<0.05) s AT BT A7) s 4L ) be g, Bad
e 25 R G248 L (P<<0.05) . &4l KR 181 rp
P21 P16 mRNA FRkME 45 R WK 3.
®3 BAKXRAELRF P21, P16 mRNARIEMEL R (x +

s,n=15)
Tab 3 The expression of P21 and P16 mRNA in lung tissue
of rats in each group(x +s,n=15)

il P21/B-actin P16/p-actin
E#4 0.05£0.01 0.03£0.01
ikl 0.67£0.10° 0.75£0.14°
PR e 039+0.07°* 0431008
TATRTFIRRI a4 056+008" 0.60+0.10"
TAT BT R4 025006 03120077
FA BT RRES 0.16:+0,04° 01440057

T FIER A L, “P<0.05; SRR Hu L, "P<<0.05; 5 B XS
BRZH AL, *P<<0.05; AR AT IR 2E UL, *P<<0.05; 5 RAT B
T2 AR, “P<<0.05

Note: vs. normal group, *P<<0.05; vs. model group, “P<<0.05; vs.
positive control group, *P<<0.05; vs. TPG low-dose group, * P<<0.05;
vs. TPG medium-dose group, “P<<0.05
34 FBAXBRMALRHPS3EARIEIMNELR

55 1 H A A B | BE X B A RN AR AT B 45 Al

KA b P53 8 PR AT} 75 (P<<0.05) s S RLRIA LA,
EI A X B 2H A AR AT S 25 57 12 2H K Bl 2 24 v P53 28 1 Bk
SR B RRAIG (P<<0.05) 5 5 FHAE XS BRAH bR, AR AT B sl el
R U ZH 2R P53 2 1 B A B A B (P<<0.05) 5 2R AT T
KA L, BRI AR 22 R A G L(P<<0.05) .
LR U ZH 2 b PH3 AR R AR E LS R IR 4,
4 g

MRP I MDR 1 5 [H] 2 15 4 e B I e i 24 AF S L 1A
MRP %E [ % fith ) MRP 25 11 Fl MDR1 5 [ 25 4 1 P4 26 11
(P-gp) [AlJ& ABC EZ A iz A, SLGWIFIs MG %
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B SE SN ey IEGE Y/ 0B e 2 i N 77 3
SR A 24
x4 BHARMALHPS3EAFRIZMELR (n=15)
Tab 4 The expression of P53 protein in lung tissue of rats in
each group(n=15)

il - + + HH MY, %

GE 15 0 0 0 0

] 5 2 4 4 66.67°

TR R4 7 2 3 3 46677

AT IR RAL 8 1 4 2 4667

pia)sSie 9 2 3 | 4000

TR TR 13 2 0 0 13337
W IR A R, * P<<0.05; S RTAIA] 4R, "P<<0.05; 55 PHEXT

BRYTHAE, “P<<0.05; 5 AR AT MG AT LR, *P<<0.05 5 5 aRAT BT

rhf 2R LA, “P<<0.05

Note: vs. normal group, “P<<0.05; vs. model group, ’P<<0.05; vs.
positive control group, “P<<0.05; vs. TPG low-dose group, *P<<0.05;
vs. TPG medium-dose group, “P<<0.05

P16 B[R 2 5 4 B3 7 A oA i 4 o iR IRE L T

KU OP2L AL E & —Fh R I ], e G ) ARG AR

XFPE A0 G 3 Y S8 TR HAT — 2 il 7 T DA T 41

iR A AR A R o BT ARGE L 75 % A AR AL R P RE A

P16 LRI FNSEAE , T2 HE PR 114 S U8 P RETE 1T 22 g

AR E BT FHIL, PL6 tLgiFk A 2 M 3L A

P21 1 KL IR SE 225 5 A0 RS 4 , ELAZRE DRI e 2 R e 1)

KA R R OR SR B2 5 T MR R A

P21 KL J2 H iy L 0 B FAT fe ™12 A4 40 ) 300 2 AR 1 33

fity (CDK ) 410 il 375 P4 F R R, JFC 0 % %) 2 1 7 00 B A0 300 ol o A7

11 CDK, Jf HLiZ i K 3K e 25 7T B R A e 170 T i A 40

P53 BERJE A2 4 1k & R B 5 N SR i A AR D fe s 14

g DA, HE T A W D RE Rl A R DNAE S A Jo

5 RIS S MR T, 2 Asr 5 R 2 Fn 2 B RS , il e A

IR A8 F-A= 5 7 MR 20 M v P53 AR 1 SRR ISR,

IR R R 3 TR — R ey 259 , BA sk

ATyt 2y ARTESFE AT A, BB A R A1 ) i 98 e o A A

FEA FR A i, PRI 2B 38 S AR O PR B2 1, AE T2

RIR , ARAT ST A7) i 25 R Bl il 987 25 24 v 40 98 AR OGS R

MRP MDR1.P21 P16 mRNA kK F-FEAK , P53 2 1 53

SR, HAE 2 PR R 5 HLARAT B L R AR T ROR

PETPRPEZS Y Ha s AT UL, 2R~ S T 3 ol 8] 42 00 9 A DG

PRI TR , TR BT 7 IR RO

SE 3k
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Fuzzy Cluster Analysis of Compositae Involved in Effective Patent of TCM Extract Combination on Drug
Properties

CHENG Jiangxue', XIAO Shiying"*, LIU Tonghua' (1.College of TCM, Beijing University of Chinese Medicine,
Beijing 100102, China;2.China Center for Biotechnology Development, Beijing 100036, China)

ABSTRACT OBIJECTIVE: To classify the drug properties of Compositae involved in effective patent of TCM extract combina-
tion. METHODS: Property, flavor and the meridian tropism of TCM were used as the parameters; by computer analysis software,
fuzzy cluster analysis was conducted from Compositae mostly involved in effective patent of TCM extract combination which ap-
proved before Jan. 1st in 2015 and kept till May 30th in 2015. RESULTS & CONCLUSIONS: 27 ingredients of Compositae were
involved with the functions as protecting liver almost. They were classified into 5 categories. The first category included 10 ingredi-
ents as Dendranthema morifolium which were cold, bitter to taste, and in the liver and lung meridian, and all of them contained
flavonoids compounds; the second category included 3 ingredients as Gnaphalium affine of which flavonoids compounds were main
medicinal components; the third category included 5 ingredients as Atractylodes lancea which could protect liver and contained vola-
tile oil; the forth category included 4 ingredients as Tussilago farfara which showed anti-inflammatory and anti-tumor effect; the
fifth category included 5 ingredients as Erigeron breviscapus which contained ingredients for cardiovascular disease. Those catego-
ries were similar not only in property, flavor and the meridian tropism, but also in active ingredients and effects. The researchers
should further research TCM of which pharmacologic action are not well understood, by means of make reference to known TCM
in the same category, and make preparation to save time and enlarge medicinal resource.

KEYWORDS Compositae; TCM; Extract; Fuzzy cluster; Property; Flavor; Meridian tropism
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