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Abraxne Xt Lewis BfiJE /R Per2 E[#|
& SIRT1 FAFFRiZRI 0
LR, R A TR

(lL.EHEMAFWEER MER, TN FMN 646099 ; 2. W4 & 7T
FZARER #A#, I BT 643020)

&
)
= &

HWE . BY HiTO&EOL&4672 %48 (Abraxne ) 5 Lewis MiBAER N R A WAr K B Per2. WEAZ B
AFEF 1 (SIRT1) £k %rha. FiE  FF 60 R SPF & C57BL/6 M bk s RUMAS A B4 4 B4, AR 40
FFEM [ HFF 30mg/ (kg + d) ], Abraxne 41 [Abraxne 30 mg/ (kg + d) |, #4115 R, REF R4S, Lk
B BT A WRER M T B A Lewis i 20 it (LLC ) A% Lewis iR SRR, THEMEH 5 RFT8E
FHIREMS S, EEAH10d, WREMDAAKRE, B ERREEYFITATN, RRAEHELEEROH
4% B_RL Fm Western blot A B 5 2822 F Per2, SIRT1 mRNA fe & &89k ia, R 44/ XEH LLC @it
BB SR, BHEH 510 ROKEELILE, 2R 27 OFREHELGHRER £5 (F=17.703,
P=0.000); @4 FARERZA (F=7976, P=0.000); @ 4 280 A E LA LH Z5 (F=21.641,
P=0.000), BRI &4, Abraxne 28 R 4T Abraxne & 575 5 0. 2. 4, 6. 8 42 10 RaG PG RA LA,
2R 2w OFREB M FELEMIBRSAA £ (F=35.128, P=0.000); @ 3 @ ZMBRSAK £5 (F=8376,
P =0.000); @3 2 A B ERBRENABA ZH) (F =43.624, P =0.000), HAER I, ¥ F4F Abraxne
280 AP B LLLRF Per2, SIRT1 mRNA Feik & £ iAK-FI# (P <0.05), H Abraxne 28/ AT JBLLLR F Per2,
SIRT1 mRNA Fe & @ Rk RFHTHEH (P <0.05). £ Abraxne 8 ¥ & ZAEI7H) Lewis M & 1 Rt 78
Ak, A TaE S A A KB Per2, SIRT1 89 R A FBRALAH £

KR . AFG%ES ; FHEE; Lewis MJE ; Per2 ; SIRT1
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Influence of Abraxne on Per2 and SIRT1 gene expressions in mice
with Lewis lung cancer

Xue-feng Zhao', Juan Fan', Ling-lin Yang', Shao-zhi Fu', Qiong-ying Chen’
(1. Department of Oncology, the First Affiliated Hospital of Southwest Medical University, Luzhou,
Sichuan 646099, China; 2. Department of Radiology, the Third People's Hospital of Zigong,
Zigong, Sichuan 643020, China)

Abstract: Objective To explore the influence of albumin-bound paclitaxel (Abraxne) on the expressions of
circadian clock genes Per2 and SIRT! in Lewis lung cancer model mice. Methods Sixty C57BL/6 female mice of
SPF grade were randomly divided into a normal control group, a model group, a paclitaxel group [30 mg/(kg-d)]
and an Abraxne group [30 mg/(kg-d)], with 15 rats in each group. Lewis lung cancer mouse model was established

by subcutaneous injection of Lewis lung cancer cells (LLC) into the right axillary dorsal skin of all mice except the
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normal control group. From the 5th d after inoculation, intravenous drug injection was started through the tail vein
for 10 days continuously. The changes of body weight, tumor volume and biological behavior of the mice in each
group were observed. The expressions of Per2 and SIRTI mRNAs and proteins in the tumor tissues were detected
by qRT-PCR and Western blot. Results The changes of body weight were compared among the 4 groups before
LLC inoculation, on the 5th d after inoculation, and 5 and 10 d after drug administration, the results showed that the
body weight was different at different time points (F = 17.703, P = 0.000), the body weight was different among the
4 groups (F = 7.976, P = 0.000), the change trends of body weight were different among the 4 groups (F = 21.641,
P =0.000). The tumor volume was compared among the model group, the paclitaxel group and the Abraxne group
on the 0, 2nd, 4th, 6th, 8th and 10th d after Abraxne administration, the results showed that the tumor volume was
different at different time points (F' = 35.128, P = 0.000), the tumor volume of the 3 groups was different (F = 8.376,
P =10.000), the change trends of the tumor size were different among the 3 groups (' = 43.624, P = 0.000). Compared
with the model group, Per2 and SIRT1 mRNA and protein expressions in the paclitaxel group and the Abraxne group
were significantly increased (P < 0.05), in which the Per2 and SIRT! mRNA and protein expressions in the Abraxne
group were significantly higher than those of the paclitaxel group (P < 0.05). Conclusions Abraxne can inhibit the

growth of Lewis lung cancer in mice more significantly than paclitaxel. Its mechanism may be related to the enhanced

expressions of circadian clock genes Per2 and SIRTI.

Keywords: albumin-binding; paclitaxel; Lewis lung cancer; Per2; SIRT1

it e i 2R 9 58 B T2 AR 18 S A6 10 S P e o
KB BEMIZNC . B, By 7S #E
GYIIEIT N FEIR YT F B, Periods 3 [F J& i
HA5 A8 RGO R, UG B R 7 1
('silent information regulator 1, SIRT1 ) R ERBERT
(e RNl N S A R ECRE e Y 7
i (albumin—bound paclitaxel, Abraxne ) AEN R LRI
HEA IR, GG G ) R BEE A BERIAE s
AW 95 R 5% Abraxne X Lewis fiffi 988 /1N B 2= 4y b 3k
Per2, SIRT1 FRIKBUSEM, LA R I PRYA YT il gis $2 41%
HIETE S

1 RS

1.1 K 5IRF

111 F¥shd 6 ~ 8 JHIRIE IS CSTBL/6 Mtk /N
R 60 H, fRTE 18 ~ 20 g, W[ dbat 4k A L3256 5)
YIHARARA T

112 E2ZRAEMA /MR Lewis 40 (lewis
lung cancer cells, LLC ) M AR 9256 = % 7. Abraxne
SR, HA% - 5 ml . 100 mg/ i, W H 55
Celgene 2\ A, LR (HENBRE BT ) A
5ml:30 mg. W H LG HRAEZG] . Trizol RAN 2 H
B (32 Invitrogen 24 F] ), RNA ¥ §% 5% 3 7 &
SYBR Green 9 w A A & A H A TaKaRa 23
A, ZHAUE AR IBGGR ( F st B R R e 8] ),
Bbi i Per2 — i, RPTUE SIRT1 —4T . B 0 2 1t

FRc P oR 1eG I A 35 E Sigma 23 H]
1.2 YEBHNES

ARSI 2 AP LLC 4 E A &2 95, F& 10%
Ji2E I35 A9 RPMI 1640 £5373E, 78 37°C. 5% %Ak
e CO, WA b IS 7% . AR, AR AU R H] MTT
PRI ANARLTE 7, BRI ) EH AR 3 W R
AR ORI KA A 0.25% IRBRH AL, ik
BN, 1000 t/min B0 5 min, BRI, H
A FRERACK A BV FERR B 2 5 x 10° 4> /L. 7E C5TBL/6
AN B BB TS 0 2 R 2R 0.2 ml LLC 41 Bl (24
1x 10" AN40AE ), R e a2, 52 ~
5 KRBT ] fl LR Bl 5 . A T e A R,
RN 5 d JRPRBIT >100 mm®, WK Lewis filifg /N
FRUBE U 52 1l i)
1.3 ZWHAE

W R B9 45 H Lewis i /I BB 430 A 1Y
4. LFEYM Abraxne 4, AT HZERIC, £ 15 H,
HA 15 FUNRAS AT Al A BEAE Ry 1E 5 % HR AL, $%8h
JE55 5 RIFIR 425, BESHAYT 10 do 3 Abraxne
AL Z AP KFEREN 3 /L, BUUFAIPE TR LE 8 h
W] Abraxne 2 A FE#IKZE 187 A Abraxne 30 mg/
(kged ); ZER AN BHIKZENZ1FE A LR 30 mg/ (kg d );
PRI 2 R e ko A S5 R AR BRER K
1.4 INRETFREUWR

HEREEE S R, 2540/ BURE R [R) — I (R Bk
MEE/NRIG SN . IR EIRASFIET AF AL, FFd e 5.
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AW, 45 . Abraxne X Lewis fififi /N R, Per2 JE[K &2 SIRT1 P83k M 5200

1.5 PREERENEE

HREES 5 K, BRI AR R R OFf
BHE) 0.1 mm) P& B e (KA2 (a) FlERAAR (b)),
HA MR AATL (V) : V=ab72, FEit45 41/ B 7
PR, 2zl i AR Rt 2
1.6 M RAEERSEHER N

FEMPE A 15 KA/ NSk AT, S8R R B iR
ST HAT WA TR o R Trizol LB 41/INMR
JMRIZHAA R B RNA, I aad 30 sieasiR) ol i %
N eDNA, SR H SYBR 2R S A a5 £ %6F i i 21
ZUP i Per2 1 SIRT1 mRNA BEATAHAS & 5 4307 5
Ve sl B TAY TRARA G, RHISE
[l ABI 23 HIHY 7500 FRGELEAT S 252 Bk 2R 4 g
JZ W ( quantitative real-time polymerase chain reaction,
qRT-PCR ), JZJ% &4 : 95°CHiZEPE 10 min, 95°C7%
155, 72°CiE k15 s, 3 40 MEIR . AL B —actin
TERNZ:, KM 2% 210 mRNA AHXE R . 5
IR 1.

*z1 59K

HEHE 5FH (50 =37 ) KJE /bp
1E[fl: CACCCTGAAAAGAAAGTGCG

Per2 . 188
JZIi]: CAACGCCAAGGAGCTCAAGT
1ET: GAACCTTTGCCTCATCTACATTTTG

SIRT1 213

[: CAAGTAAATAGTCTCAACGGTGGTT

1Ei]: CTACAATGAGCTG CGCGTGGC

B —actin 176
JZ I : CCTAGAAGCATTGCGGTGCAGGAT

1.7 Western blot #&ill

HURRZE /N A 25 A0 TS, FHZH U 4RI
PR R IR . A4l AR, FH BCA
BT R E R, WIHERWE. MEOER S

SERTR 2 x SDS 2 IR & J5 I #AZ Pk, 3d i SDS-
PAGE HLUK 485 1TE, 20028 10 2R 1 % ED SIS 1R
AR L BRI G 7 5% 4 35 8 A% R
FEMA 1 h, VeSS RRE TSR (BT
Per2 o, SIRT1 —HIEW 1 ¢ 100) H, 4CHEF LR
KRR RSV S . FeR 8 —hIm R (Bl
BEFRIC I EP R TG IF 1 2 1000) H, FEIFE
2 h, THVESE BB ARG T A, 1R B
IS R 2k ROV, SR ff T G1S-2020 £k K14 4
Br R G I T B 1 2438 2%
1.8 SHit=HiE

BdE R A SPSS 20.0 Geitart, ORI
PR = bR (xxs) Fon, BRI 7 25047
SCE M R T 2208, IR LA LSD— 7k,
P <0.05 AZESFAHGIFE L,

2 #HR
21 HHNR—RER
RERIZH LA S A5 10 K 1 H/NRIET, BEHLY

2iJE5 6 K 1 HU/NRIET . A 255 9 K2 H/NRAET .
Abraxne Z1/NREA 255G To/NRIET . BERI4], B34l
NI A RGO 22, W, FEIREAE, B
ZH/INERACRE TN | Abraxne 2P 798 5 Abraxne 2/
FUERAGOUR TR | SR, RERE.
2.2 Abraxne X} Lewis ffifE/N RIS ERI 0

TEH A 4], BRI 4], 2 E 4], Abraxne 41
NBUTE A LLC 40 MU mr, RSB S K. A4
JE 555 AN 10 KB R AR AR g, R H A
BT 5 22530, S5 F « O TR I e) o5 1k A 2%
B (F=17.703, P =0.000) ; @ 4 21 K A& & A 22 5
(F=7.976, P=0.000); 3 4 K RIA TR EHA 2
Wl (F=21.641, P=0.000), W32,

%2 Abraxne 3f Lewis FiE/NRAEMHM (g, xzs)

251 FeAHT HEMEE 5 d GRS d R 10d
IEHXTHRLL (n=15) 18.62 +1.25 18.94 +1.38 19.10 + 1.45 19.13 = 1.27
R (n=14) 18.53 £ 1.34 18.25 + 1.42 18.02 + 1.28" 17.75 +1.03"
HEA (n=12) 18.64 +1.29 18.31 = 1.08 17.74 +0.96" 17.08 +0.68"
Abraxne 2 (n =15) 18.57 = 1.17 18.28 = 1.02 18.23 +0.98 18.19+0.95""
FAH 0.021 1.043 3.389 9.688
PAE 0.996 0.382 0.025 0.000

e 1) SIERWXTIRALLE:, P<0.05; 2) SHRALE, P<0.05; 3) HEEHLLE, P<0.05.
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2.3 Abraxne Xt Lewis FifEE /) 5R g 4 72 i 22 0 o (DA [R) s [i] 7 0% A s AR AR A 22501 (F =35.128,

IR ZH . 45 K 4. Abraxne 2 Lewis fili S8 /N B P =0.000) ; @ 3 2/ BRUMR AR FLAT 22 5] (F =8.376,
2% F Abraxne VA JT ST 55 0. 2. 4. 6. 8 M 10 K A P =0.000); B 3 £H /5 B i 5 A B A% Akt 34545 22 5
I AR R b, SR E R MG 25081, 45 (F=43.624, P=0.000 ), U3 3 F1&l 1.

& 3 Abraxne Xt Lewis FiifE/NRIMEAERRAENE  (mm', xxs)

) Fod %2d % 4d %6d % 8d #10d

BRI (n=14) 103.12 + 8.13 108.15+9.12 120.26 +9.25 133.25 +10.15 143.76 + 10.36 149.23 +11.39
#7544 (n=12) 102.33 + 8.22 106.26 + 8.02 114.33+9.27" 123.12+9.25" 127.29+9.17" 131.15 +9.38"
Abraxne 4 (n=15)  103.25+7.12 105.43 £8.16 107.56 +8.29"%  112.35+9.05""%  115.65+8.92"%  117.12+£9.35"%

e 1) SR, P<0.05; 2) 58EALE, P<0.05,

10T 2.5 Abraxne Xt Lewis fiif/I\ iR BB A A b Per2

120 f #n SIRT1 EERIZHIFM
= Al . 2K . Abraxne 4/ RS 25 )5 I 4
" — SUP Per2 I SIRTI 2 FIR VKT AL, 20 %7
= of s VOIHT, KRBT ERX (P <0.05). H—EFH
= e WA LSD—1 K, BRI AR, 261, Abraxne
30 F raxne Z w
41/ B 4120 Per2 1 SIRT1 25 15 K F-TH 55

1 1 1 1 § \ I .
O 2 4 6 & 10 (P<0.05). WL 4 FIE 3,
iFR] /d

Fz 4 Abraxne XTI Lewis ffifz/)\FRAMEEZHLR A Per2 70

B 1 Abraxne Xt Lewis i/ NREPEARREIHIE  (xxs) SIRT1 EAFEMEM  (Xxs)

2.4 Abraxne Xt Lewis ffifE/NRAMEALS H Per2 P SIRTL EF

A1 SIRT1 mRNA % HIR I i 0.126 +0.012 0.134+0.015
BRI R, Abrame 2N R A IR seuey 0.182+0.017" 0.193 +0.018"

A AU Per2 mRNA MIXT A B2 50 0 (020£002)0 Apraxne 41 0.257 0.024"* 023240021

(031£0.04) F1 (042£0.16), SLHEREFZ0Hr, 2 Fif 181.732 105.299

SHGHFE Y (F=17475, P=0000), fiflz] 4%  pm@m 0.000 0.000

ZH . Abraxne Z SIRT1 mRNA FHXTRIAESHIN (0.14 = V1) SO, P<0.05; 2) SRR, P<0.05.

0.04).(023£0.05) Hl (030 +0.08 ), LA ZE 720047, BOWG SEg Abraxne 41

ERAG R L (F=25603, P=0.000). WK 2, SIRTI = W s 20KD

08 r B4 Per2 WSS s S 110 kD

w0 | ) Pl R e ——

@ Abraxne 2

3 Lewis fiifE/NFRBMELH LA R Per2 1 SIRT1 EHBIRIE
1)2)

mRNA X}k
(=]
»

. 3 itig
Bl N F B A0 AR PRI A5 15 G AN Wil
oo LU . AN . MR 27 B R R . SR
1) SRS, P<0.05; 2) 5%RALE, P<0.05, ITTBABUEL, (T WM AR 5 A1
2 Lewis FiE/NRBNEAS h Per2 71 SIRTI mRNA  RDUN 20%. Wi A K A2 — A S SR IR R 2
RiEKELLE  (xxs) T, BUBIEDRIE . P I R R TG sl ik 5 R i e
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XTI, 4F . Abraxne XT Lewis Jlif/NR Per2 R K SIRT1 PF 223k 5200

WRFRED) ™ I, TRASSHRIRE & AL 8 Bl
BE ARG PRI TR T A3,

AL — PP LT G A B P AR AR 1 T 1S
254, HAEFIDLS Al g i 2, (HHHER Tk, =
25 R R A M BRI AITCK CBRR A, SR
TR AR AR PN B A A i 1 2 e ] 5 | R 7™ T e B
PR TSI B SRR, Qs R, R B
Abraxne J& 8 AL 2K 1 FD 25 42 B0 0 8 R AR sl B
AT AN K AR ), e TR A A 3R K A
120 ~ 150 nm K/NEYIKKL Abraxne JRER, RIWT#E
K . Abraxne AN BIV R, AT AT 08 202 BE
i, HIGRAZG8ASHy o B i " AR
RN FARFAAERBOKMERAR, WIS 225, anfsli
TR, MRisvE4EA 2 . PREERSE, Tt O =X
a8 Y AR N AR Z K op60 45 A S, AT
Wos /N -1, /N -1 NIRRT R
BB s . HEHAME SRR &

MAF BN A HLUEIB, R BRI 240
ML o A, R Z I ) D BRI P 73k

EH, HAEHRUTHERZWE, iR HEEs,
PRI 2 L 25 W) 5 5 I PT R IR A0 R R SR 4, s
JRIFRETYIHEE , HEBRIMIERE S . ABFIE T Lewis
FiEE AR N L S R B, R T TR /N U IR AR K
a2, W, EERENME, BRI . Abraxne
T, R AR R R A i g, (B TS PR T
Abraxne 41, [A]HFE /N BRARE ST 00 R, &
H/NRAEHRD LLC 40MAT . R 555 5 K. HAghn
55 5 110 KRl i ] 22 A A2 1. 45 T Abraxne
ARITEE 0. 2, 4. 6. 8 Fll 10 K4 2H /I B A4 F1
KNI i () AR A T AR 13 58 3% R A% 400 il g
A, B5 A BERIEN]. Abraxne 20/ 25 J5 0
FET, ARG R TR RIS R4, Abraxne T
U e AR A B A2 B, g A R R B N T
PERIZH FIEE K AL, 1 Abraxne %555 25 B BRIl i
A, HAS AR RIVER]T, Im AR TS 2 4
GEL7/k: PR IR NS Aaate SN NG~ B R P b oo )
WA HEE, S UL, MRE R R
B, AW AR A SMER L, AR H Y
LT HAE B S AR T H A
PEMRIAOCIE I ek, AR YL IR S i Rk ] B 2x i
B H AR, S EUMRIE R XU BT AR A
He N F AL FE Periods ( Perl-3 ). Crystals ( Cryl-2 ).

Bmall. Clock. Ck1 Fl Timeless"™ . Per2 3K 2t H
WHRGWEZRL, 5255, T4
A BOoR A, BFgT R B, FLARE . ONEUE . PR
DA B S i 2 20 rp Per2 B P33l 53 0 BLERG , Per2
LR TE S 55 42U 287K B 8 5 g 4 40
I E 98 T E LSRG ZH 28 v Per2 2R 1 R A KB BAR T
IEHAHL, BT Per2 i FIRIG, bR 4 i 2 29
2 Ff S A A5 . B GE AR D RS . R T R R A
B, X LeLE B IR Per2 £ il iR A 4 D T 473
B, TRTFL S STRTT i DR 2 A ok i i M — 4%
TR I 3 O BERg, SEERYL @ TTTER
T2 AR, HA A D AORRIRIEE  F  Aa
K% TRe. SIRTL fgil i 2 O Wik 5 Per2 K AAE
A, SIRT1 #¥a& fe, Il Per2 K 4MkAL, ROMBEL
(1) Per2 A Bk BERR LSS REAR, AN s = 5T
KB, SIRT1 7E M Y it A% v e 2L S0 A 2L
ITIRE, A P SCHEAE T 4 R S0 A i 5L R (-
FZ B KBS H qRT-PCR FI Western blot #6144
WK, ¥4 . Abraxne 24 Lewis i/ BRUE 2H 21
o1 Per2 ., SIRT1 mRNA Fld R IAACH BRI T+ 5
Abraxne 2H Lewis Jili 5 /)N B i 984 20 20 v Per2 . SIRT1
mRNA FIEE A RIBACPREE R A Ty, HENESAZ
il Lewis i /N BRUMRE A= K B 1R FMLE T 585 A= 9 b
FE[H Per2, SIRT1 RIABEIIE A OE, H Abraxne 5
2 AR FE b 9% 41 40 b Per2 1 SIRT1 4K 14 F 3K,
Abraxne TEIG R 167 Mife AR i BE 2 B i AT
FERIA S Z ANAE T AR B RA Per2 JE DA (1 BRI LA,
FE I SERO T FRoRE R i — A RS

ZE LR, AT E A MG O B R 3Rl LLC
S Lewis fifida /N AR . Abraxne 105 /N BAE KOk
SR OE TR, Mg A K B ZEmE], gl
41 Per2, SIRT1 mRNA FIZE [ 38 1k K A AR U 41 |
LZHTFE, VLB Abraxne J8YT IR RO E - 0
g, HAEFMLHI T Re 5 A WP 5L A Per2. SIRT1 3=
YR AL 56 AR, i KR R R IAC R RIRZ
FHOCHLHIAE A%, I RIEY 7 It i AR A AL 3 75 4
SRR AIRIT
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