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W E B ARRERRERR RS BRI BAEN, HRGT A TR a9 R LR . 7 3k 2 5 Levis MR 4 iR T A ML )
AR R A A B.C.D.E.F 6 ANTi&% R 2h iR 40, A~F 40/ R #) e 5F 569 8:00,12:00,16:00,20:00, 24:00, % H
4:00 7 & 4T JLi&H B 30 mg/kg, BEA LN R4 T RIARAR GG 5 T AR 4 e AN ik o A 20 d 9 &40 UV 98 AR AR B 21 KB AT
TR AN IBALA T E K A KB F %4k (EGFR) & & T i3 5 4T % 9 %85 B(PKB) | & 2 Z 1R #1488 4 (CDK-4) F= 48 2L JB)
#1% & D1(Cyclin D1) mRNA 89 %A K-F, 2R HEA A, A~F 20 RAb 5 A K 4412 (P<<0.05), A (8:00—16:00) ¥
J AR EREH (20:00— K B 4:00) 45 0%, 3 C L8/ KM% £ K%, E 40/ A8 £ Kk Be(P<0.05) ;A~F 4 R R ¥ %
&, % A B.CAWD.E.FAMKIKHA R, CARA LA B.C4D K EGFR .PKB . Cyclin DI mRNA & i£%: D E . F A AKX 2, %
i JLEH AT R AR N R BB B AR R A A A PR A re i PR 2., 2L A% A AUk T 4k 5 EGFR/PKB/Cyclin D1/CDK-4 A% 44 4
THRA L

KEBIR  JTEA L B AR B RALST 5 Levis i RE 20 8L ; 500 8 U]

Chronopharmacology of Erlotinib in Lung Cancer Model Mice and Its Mechanism

WANG Pei-pei', LI Ming-chun®, LIU Jiao', ZHANG Bin', LIU Liang', FU Qing-jie’, ZHAO Li-yan’ (1.Dept. of
Pharmacology, Medical College, Qingdao University, Shandong Qingdao 266000, China;Z2.Dept. of Pharmacy,
No. 401 Hospital of PLA, Shandong Qingdao 266071, China)

ABSTRACT OBIJECTIVE: To study the antitumor effects of erlotinib with different dosing time and its underlying mechanism.
METHODS: Levis lung cancer cell subcutaneously implanted tumor mice model was established, and then mice were randomly di-
vided into erlotinib groups (A, B, C, D, E, F) and model group. Group A-F were given 30 mg/kg erlotinib intragastrically at 8:
00, 12:00, 16:00, 20:00, 24:00, 4:00 of the next day. The model group received the same volume of Sodium carboxymethyl cel-
lulose solution. The 20 d tumor volume and tumor weight on the 21th day of mice were measured. The mRNA expressions of EG-
FR, PKB, CDK-4 and Cyclin D1 in tumor tissue were detected. RESULTS: Compared with model group, the tumor volume of
mice decreased significantly in erlotinib group (P<C0.05) , more slowly in the light period (8:00 — 16:00) than dark period
(20:00—4:00 of the next day) ; the tumor growth of group C was the lowest while that of group E was the highest (P<<0.05).
The tumor weight decreased significantly in groups A-F, and the decsease of groups A, B and C were more significant than those
of groups D, E and F and the antitumor effect of group C was best; mRNA expression of EGFR, PKB and Cyclin D1 decreased
significantly in group A, B, C, D, compared with group D, E and F. CONCLUSIONS: The antitumor effect of erlotinib on lung
cancer mice is more significant in light period than in dark period. Its mechanism is partly related to EGFR-PKB-Cyclin D1-CDK-4
apoptosis pathway.

KEYWORDS Erlotinib; Circadian rhythms; Chronochemotherapy; Levis lung cancer cells; Antitumor; Mechanism
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1.1 28

DW-86WHO T -86 °CIL i £ A7 6 ([ AT 35 28 W) ) 5
AE240 B B8 77341 A (32 6] Mettler 2 ) ) 3 IM-A B H, 1K
(AT DR AR R A A PR HD) s e B (i a2
AR ) s TGL16 1 & 20 i 302 R B DAL (R VD B2 (U B
NF]) ;CB150 B CO. K5 F#4f (1 [ Binder /A 7] ) ; TLI8S T%¢ )t
72 B RA RS 20 N (PCROAY (P42 K3 ) 5 XS-800i 42
BT (T RS R L T TR AR o
1.2 ZHR5iEF

IR ISR R (RIS 4 R L, a1 2 A RSl L i
5110132222, A « LUBIEE R 115 H 150 mg) ; I 4R I3 (Fit
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NI R P Bz R 1544 0.2 ml 4R, A 7 d S TR
AT UL A B S . RRAR AR K 2 0.5~1.5 em’,
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241 RS EY RNA S BORAGRZRZS iR 2 20, Bk
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2 I RWTINATRAL, B ZEWFEE SO AR, JE B RNA, 78
O3S Fa R G UG PR E SR BUE RNA . BURENFE fL 4
AT B S, 30 7 S 45 : 37 °C, 15 min; 98 °C,5 s, ¥
TSR IR L BT — 80 CARATS
2.4.2 RT-PCRiIXM, % RT-PCRAGIR T G160 Foisk , 235
K hE 20 24 H EGFR ,PKB ,CDK-4 F Cyclin D1 mRNA /K-,
H T RT-PCRY W T A 51 W8t 5 A TR (K& ) A R
2wl A R, EGER #5145’ -CCTCCACTGTCCAGCT-
CATTAC-3', Fii#51%):5 -TTCCAGGTAGTTCATGCCCTTT-
3", Bt K/ 140 bp; PKB i 51 ¥ : 5’ -TGAGGTTGCCCA-
CACGCTTA-3', T {if 51 ¥ : 5’ -CCCGTTGGCATACTCCAT-
GAC-3', Fr Bt K/IN127 bp; CDK-4 L3554 : 5" -CAGAGCTCT-
TAGCCGAGCGTA-3" , T i 5| ¥ : 5’ -GGCACCGACAC-
CAATTTCAG-3', i Bt K /)N 87 bp; Cyclin D1 5| #:5' -
TACCGCACAACGCACTTTC-3', FiiF514) . 5 -AAGGGCTT-
CAATCTGTTCCTG-3", i Bt K/IN84 bp; NS HHiil e -3-wi i i
£ B (GAPDH) [ Ji# 3| % : 5" -TGTGTCCGTCGTGGATCT-
GA-3', Fi#514) : 5 -TTGCTGTTGAAGTCGCAGGAG-3', J
BEK/IN150 bp. SV Z%0: 95 CHASHE 30 5595 CAEMES s,
55 CiE &k 30s,72 CHEMI30 s, FL 40 MG . FEARATE R 3
W HOFE R IB G (C) , H LUT ik BT 45 L Rk 4
AAC= (S50 HISERH C— SR80 i N2 C) — O gl H g 36
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B B0 i x + 5 28, R SPSS 17.0 B F b 47 483+ 4>
BT, 2 18] b 35 1k 45 5 IR 38y 22 93 i Al i /N S 25 P 22 5 (LSD)
o P<0.05FRZEFEBAGIE L.
3 #£R
3.1 MREXER

SIEH X IRL Fo A, I A B .CH/NRA 2 I Tahi R
0, SN R RS PR B 4 25 AT LB A RN K I D
E FA/MRAZE , v R HATSh BRSO v BB &l A
3.2 PEEKIER

B/ RS AR AR i 2 LR 1o

-3

. 6 — gl
£5 =AYl
5 [ B4l

=4 —=C4l

=5 — D4

e 9 —-E4]

= —F4l

1
0

i), d
B1 &HNMNRBEBERETLHE
Fig 1 Growth curve of transplanted tumor in mice
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(P<<0.05) , WA Ra AR A 48, Hovb C 4/ UM R A 1
et E 41/ U A KA fR (P<0.05)
3.3 MEMIBIRER
/N AR AR LR IR 1
®1 FHNRMEREIREN (x+5,n=10)
Tab 1 Comparison of routine blood test indicators in each
group(x+s,n=10)

a9 Hiﬂiﬂf}ﬁ}ﬁz, *Miﬂﬂﬂ’@ﬁﬁ& i%lﬂimgﬂ@frif’i, MR,
0L 0L 1L gL

EH IR 5.55+0.58 4144058 4144058 161.55%8.02

TR 12374 1L17° 7154087 7154087 137.28+20.78*

A 12.12£2.54 598+ 1.12 597+1.12 117.75+22.4

B4 8464223 469+124 470+124  124.00%17.05

cHl 10.26 +0.64 49140.65 49140.65 103.25+31.87°

D4 9714134 4834048 4834048 98.50+22.38"

EH 18.15£2.51" 1136+2.12° 1135+217° 118254855

P4l 18.09+ 1.11° 1026+ 1.57° 1026+151F  130.25+17.11

F 4943 4027 4027 3311

P 0.000 0.002 0.002 0.006

5 IE 5 0 R LR - * P<<0.05; SR LA . "P<<0.05

vs. normal control group: *P<<0.05;vs. model group:“P<<0.05
HI 8 145 R T, 5 0E X R U A/ N R A
PP 200 YT 2 200 5 g A S e L 212 e P O
B (P<0.05), SHEEILI AL B F A1/ AN | ek 4 i
AR B 200 63454 B S 14 i (P<<0.05) , € D 2R/ BRI 2126 1
R (P<<0.05) , HAR & 41/ IR SR R A8 A0 22 5 0
GEi R L (P>0.05)
34 EREMIEERER
2R/ SR ARRT R ot S AR R LA LR 2,
®2 HANRBEBERERMEBZELE (x+s,n=10)
Tab 2 Comparison of transplanted tumor weight and inhibi-
tion rate in each group (¥t s,n=10)

415 R, g M %
A 3.84%1.02

A4l 2.32+0.68" 39.58
B4 2.61£0.54° 32.03
CHl 1.96£0.77° 48.95
D4l 293+0.82° 2370
E4 317051 17.45
F4 2824045 26.56

SRR A . * P<0.05

vs. model group: *P<<0.05

2 2 85 Lm0, SRR g, A~F 4/ RS HE R R T
AL, Hh A B CA/NRUTR BRI D B F LI,
C A F ., MR
3.5 BEALAHEERIEERL

SRR B, ALBLC.D ZH /) B RS 40 41 EGFR.,
PKB,Cyclin D1 mRNA Z kA% 5 B @ %A% (P<<0.05) . ik
TEAR A B.CHRMH D E . FAHM B . &4/ HH
EGFR ,PKB.CDK-4.Cyclin D1 mRNA 35 A% 35 3.
4 g

TEARRGE W ER R T i RS Je 4 i SR 45 24, B B2 3R
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*£3 HANRMEBALH EGFR,.PKB,CDK-4, Cyclin D1
mRNA RixLLE (x +5,n=10)
Fig 3 Comparison of mRNA expression of EGFR, PKB,
CDK-4 and Cyclin D1 in tumor in each group (¥ = s,n=10)

413 EGFR PKB CDK-4 Cyclin DI

HEARZ 1.00£0.02 1.00£0.04 1.00£0.06 1.00£0.05
A4 0.49+0.02° 0.62+0.08" 083£0.13 0.5240.02°
B4 0.53+0.13 0.63£0.15° 0994022 04740.06"
CH 0.39+0.09° 044£0.09% 0.75+0.17 0.61+0.08"
il 0.72+021" 0.60%0.13 0884027 0.41+0.09°
E4 0.87+0.16 1114023 1254023 081+0.12
F4 0.76£0.11 0.80£0.17 092+0.14 099+0.17

EIRITIH LS " P<<0.05
vs. model group: *P<<0.05
XU IR 24 5 A BBUE%  DNA A5 i W8 5 78 B8 28 AR
RATEARBRIRS . P, ARSI DNA & BB
ANEUR R A X 27 SCHRY, 28 1 24 h T 8:00,12: 00,
16:00 27 B151,20:00,24:00 Y H 4:00 i, M4k 25957 £
A R TSR 45 R, B BGE FR T ¥ R Je 4R R B 5
30 mg/kg HATIEH . ABFIELAIRERD], B XN IR Ht
iR 1 P TS et 4 (25, HG PP R 20/ B AR K e bR, €
LN A ARt , R R AR vy s B L F 2L/ BRUIL 5 RS AR AR
XPRCWI N . 25 BT, JEIE R JE I I 45 24 19 B o 9 1 T W 38
BRI o 3K AT B 5 AN [ IS 40 A B X e e 24 1) SR
PEARAC.
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AR 200 T 39 8045 R O 14 Tl v B 15 e e e 24 3 AT AR
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R A BERE T, Cyclin D1 3 52 B A K A - 45 R I
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CDK6 1t G4 S IE AL 510, (L dE 4RI 4, 2 Cyclin D1 3%
IRRAERT A B I KRN RS2 R4 FHAE S EGFR
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W E A HFRANE SR HepG2 5t B 6,28 5308 82 (OA) A=A 2.4 6 69 5B 2 K LBk 22 R #h Kok (OCPN) A= 5LER &
L T M- KL £ E E 4k 4 (OCPTN) B4R SMR IR DU, 5 ik s A B SULAL-TE A1 48 & %41 % OCPTN #= OCPN, £ ¥ &
FF6 A % KA s KA S RORAR R E AR R AP A 2 E 6098 25 F RS & HepG2 4 B3 4514 100,200,400 pg/ml
(&P H 2R E) A 2% 649 OCPTN OCPN 3% & ik 9 B & | B AL HepG2 @ i if OCPTN #9 4R U 5L, % R : OCPTN
FeOPIN W H 2 X 6 98 B2 55 A 7.6% .6.3% ;A& . ¥ . & i 2 K & OCPTN #9 2 JR 4B B 5 % (62.1 £1.2)% . (53.6 + 1.3) % .
(40.9 +1.5) % , 2 %) 2 AB B it % 3% % OCPN 84 2 IR I [(36.8+1.5)% . (31.2+1.9)% . (22.4+1.3) %41 1.69.1.72 . 1.83 445 F
WAL OCPTN 4 HepG2 28 IR A, 4 T 4w itz B . #546 : OCPN A= OCPTN 34 #b 4k HepG2 48 I3 A%, L OCPTN #4945 4R ke # 7%
KEER  FEURER A 2K 6520 KA RIRE s HepG2 20 i

Study on the Absorption of 2 Kinds of Oleanolic Acid Nanoparticles in vitro

BAO Xu',GAO Meng', XU Hong", GUO Jia-yi’,ZHAO Dan-feng’, LI De-zhuang’, CHU Qiu-chen', TIAN Yan'(1.
College of Pharmacy, Dalian Medical University, Liaoning Dalian 116044, China; 2.Skill Laboratory, Dalian
Medical University, Liaoning Dalian 116044, China;3.Seven-year Grade 2010, Dalian Medical University, Lia-
oning Dalian 116044, China)

ABSTRACT OBIJECTIVE: To study the absorption of Oleanolic acid (OA) and Coumarin-6-loaded polylactic-co-glycolic acid na-
no- particles (OCPN) and Polylactic-co-glycolic acid-watermiscible vitamin E nanoparticles (OCPTN) by human hepatic cell line
(HepG2). METHODS: OCPTN and OCPN were prepared by ultrasonication emulsion-solvent evaporation technique using couma-
rin-6 as fluorescent marker. The amounts of coumarin-6 in OCPTN and OPTN were determined by HPLC. The absorption rates of
100, 200 and 400 pug/ml coumarin-6 (low, medium and high concentrations) in OCPTN and OCPN suspension by HepG2 were de-
termined in vitro. The absorption rate of OCPTN was observed by microscope. RESULTS: The amounts of coumarin-6 in OCPTN
and OCPN were 7.6% and 6.3%. The uptake rate of low, medium and high concentrations of OCPTN were (62.1+1.2)%,(53.6 +
1.3)% and (40.9 £ 1.5) %, respectively, which were 1.69, 1.72, and 1.83 folds to those of OCPN at corresponding concentrations
[(36.8+1.5)%,(31.2+1.9)% and (22.4 + 1.3)%]. FIM images showed that OCPTN was absorbed by HepG2 and closely located
around the nuclei. CONCLUSIONS: OCPN and OCPTN can be absorbed by HepGZ, and especially for OCPTN.

KEYWORDS Oleanolic acid; Coumarin-6; Nanoparticles; Absorption rate; HepG2 cells
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