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Establishment of Mouse Models with Kidney-positive Deficiency with Antisense Oligonucleotide-loaded Bio-
degradable Polylactic Acid Microspheres

LI Xiao-qing, YING Jian (Dept. of Oncology, Chongqing Traditional Chinese Medicine Hospital, Chongqing
404100, China)

ABSTRACT OBIJECTIVE: To investigate the feasibility of mouse models establishment with kidney-positive deficiency with anti-
sense oligonucleotide-loaded biodegradable polylactic acid microspheres. METHODS: Three-week old mice were randomized into
groups A, B, C, D and E, with 6 mice in each group, where the mice in group A were given subcutaneous injection 0.2 ml nor-
mal saline, and those in groups B-E were given subcutaneous injection 0.1, 0.2, 0.4 and 0.8 mg each mice of antisense oligonucle-
otide-loaded biodegradable polylactic acid microspheres. After the administration, the weights and activities of mice in all groups
were observed; and one month later, their livers, adrenal glands and brains were collected to detect the expression of glucocorti-
coid receptor (GR) by real-time quantitative polymerase chain reaction (RT-PCR). RESULTS: All mice except those in group A
were found to have kidney-positive deficiency symptoms such as developmental delay, light weight, less activities and gathering to-
gether. Compared to group A, other groups showed lower GR expressions in liver, adrenal gland and brain. There was statistically
difference (P<<0.05). CONCLUSIONS: Antisense oligonucleotide-loaded biodegradable polylactic acid microspheres can inhibit
GR expression, and the mice whose GR expression is inhibited show symptoms of kidney-positive deficiency, which provides a re-
ference for the establishment of mouse models with kidney-positive deficiency.

KEYWORDS Antisense oligonucleotide; Biodegradable polylactic acid microspheres; Mouse; Kidney-positive deficiency; Gluco-
corticoid receptor
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KRNRETERE . KA ATTE S 4R A B R o]
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RN R R S IR 2 B R G RN B,
JE R A ] S R i 2 2 R (GR) G4, T EL AT 58k e Tl
K2R (P B H AN Z O 454, T S 2L A8 28k,

SR (AS-ODN) AT FEPERI ] H (198 H 1 2=k
{H K 4k AS-ODN [ 2 3£ ] — fit L 15~20 min, 2 & #
AS-ODN Z B f i BR AL AE M i, FF T A it SR PR TR (38, )
IRENFREE FE T GR RBHRUR . A6 I /N U
T S AS-ODN JEZLER rT P AB BRI il GR ik LA 7 5 FH
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1 ##
1.1 3§

55P27 RIMH A VR B AL ( H A Hitachi 23 /] ) 5 25 0B AH
A, AL MG 7% (35 [ Agilent 23 7]) ; DigBeh-LM16
/NER A B SRS R G (i R A R
NTIDR
1.2 #m5iRH

RAIR- 2 I LB ILTEY) 75/25 (PLGATS/25, [k — &
AT IR E] L B 0.2 d/g, 3 F R : 15 000) ; Trizol®fii #2 it
(3 [ Invitrogen 24 A ) 5 3085 5 (RT )i & 2R 4 BRE S
(PCR)& &1 DL2000 47 &) (Marker ) ( H 48 TaKaRa /A /] ) 5
AS-ODN ( ZHEAL T3 H B L H AR B R | 4 8, it
2728142, 4% :99.9% ) .

1.3 ¥

3JEIE CHT /N30 L, & RS E 5~T g, 5 —FER¥K
B Be B SR RSN 5T r S 56 S e R AL, Zh i A AR IR
SCXK (i1 )2008-0003, AHIF 51 38 e 5 2448 PL AR
2 HES5ER
2.1 AS-ODN B2 2| B W BE AR AIBR A I %

KR 4% Gene bank /N F{L 36 K 7 51 (75 515 A X04435) 511,
AS-ODN ¥ %14 5'-TAAAAACAGGCTTCTGATCCT-3' , %f
ST B8 R F AR A R AL A8 1 (PR bt 28 B R R A B
NFACHE ) . B AeAE 5 ml & e i A 50 mg AL
CACTG 1: 1 AALER Yy, DL K AS-ODN( B #i TR AL ) B 7K I3 W
[5 mg AS-ODN+100 pl 2R 2 )& (0.4% , m/V)], LA 4 000 r/min
PEHE 5 min, 85 A 160 ml KM 438 57 (0.9 % To i A= B 4L
7K), L6 000 r/min 5l 5 min, 83 IE 728 KT A OER (B A2
{E5~15 pm) ; LLES.0242 6.3 em .6 000~8 000 r/min 5.0 10
min, KPE 3 UK, 84 T4 48 hlltdE , 78 W8/ iRk ik B Rk
L ZE 11 AS-ODN, It J5 2 VR T4, A5 nT B ek o SR i S0
AH RO A2 5 9~11.5 pg/mg.

22 HESHH

INEBERL Y M A B.C.D .E4H, 4 6 1, LLZH Jy 2o fir s s
FRAISRTE 12 h W 52/12 h BARS fH R 21 °C R 55% BITE i
I, AR AYOK . A /NR B TS 0.2 ml A HER
K, B~E 4K IR Bz T 7 AS-ODN 2R ZLIR AT Fif fff s 2R 0.1
0.2.0.4.0.8 mg(0.2 ml A= BRER KM ) , FE 45 205 1 IR, L4,
Zh4 ),
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THEZD; 20154555 26 45 22 1]

AT B NG SRR, B/ BUCE T ISR #R B 5 min, 28
J& 2218 55 15 min P/ BRGS0 B2, 1336 1 min 3575 5))
B, LLU/min” A EAA
2.3.3 JJE#FH GR mRNA £k 4525 4 J J5 IS 4L/ B, T 20
AEBE AR RFIE B B AR RAEARAS | 4% B8 Trizol®h 42120551 158 A
P BARBUITIE B IR K42 RNA . BUREA RNA TR
1 pl A 99 pl Mtk , 5 260 nm., 280 nm ¥ K &b Y6 %5 i
(OD) ,i‘l‘% OD260’280 Hﬁﬁc Z%:ODzao/zso tt{ﬁﬁ\:]: 1.8“’2.0 5 %\:Z/T\Elé
AR RNAETRALE R o #2208 RT3 &7 i B 45 ok RNA
3 5 53 B cDNA, 30 5% s 254454 £ 30 °C 10 min, 42 °C 20 min,
99 °C 5 min, 4 °C 5 min. JZ N 5EERJG7E —20 CHRAT . & 18
PCR U & U BHUEA T H W B 915, 18 254 - 94 CHIAE 1
5min; 94 °C 305,57 °C 305,72 °C 1 min, 35 ™MEF; 55 72 C
SEfH 5 min, PCR 3|# ¥4 : GR FiiF5| 40 5 - AGTTCTCC-
TCCGTCCAGCTC- 3", FiiF51 %0 5" -AACACCTCAGGCTC-
GATCAC-3', HI= WK/ k414 bpo T B -3- 1 i i L il
(GAPDH) J7 41 : F #5149 N 5" -ACCACAGTCCATGCCAT-
CA-3', Fi514¥ 4 5 -TCCACCACCCTGTTGCTGTA-3', 724
K/INH 450 bpe LA 120 V HL RN R Je B} Gold view 1
2.0% TENERERENE b LK 15 min, Z85ER LA RS,
EERE ARG  IC B 6% ) (I0D) . LA GR Hig4:
17 IOD{H5 GAPDH 4545 10D 1Y EL{H#/R GR mRNA F&ETH L
24 FitFEFE

DL SPSS 13.0 G it Mr i A T g i t22 0 . A ks
Hix + s 3R, S EHR R FHARE ZE 22500, DL P<0.05 %R
ZRABGITEE L.
3 #R
3.1 /INR—REER

5 AP HAY /N RS 20 e FE 5 A TR Ui i i e LA
B ICEE B gl FLME BB R B BH R
B HAAR S e A, Herp B 4 /NRNEA 24 )5 3 T oh e
C.DAI/NEMEAZY )G 1 EIF IR E4l/NRN GG 2 )5 2 Ji T
A, 25 A SRR L (P<0.05) o 4 2H/N B[R] 48]
A L 1.

*1 FBHNMNRARREABNEREZ (x£s,n=6,g)
Tab 1 Weights of mice in all groups at different stages (¥ +
s,n=06,g)

AR 3 4 SR 6 Jlik 7%
A#l 6.00+1.79 12.12+£2.04 18.17+1.72 20.83+147 21.50+1.87
B 583+1.76 11271164 1633+327 1850+1.97" 19.00+1.79"
C4l 6.00+141 9.17+633" 13.50+1.05" 14.67+197° 15.17+222"
D4 650+1.87 10.83+1.17° 1433+2.07° 1633+2.16° 17.67+2.73"
E4 633+1.63 10.11+141 1267+137° 1483+1.72° 1533+121"

5 A4, *P<<0.05

Note: vs. group A, “*P<<0.05
3.2 /INREHETL

A.B.C.D.E4I/NR 42 4 )5 W36 3043 31k (2.82 +
0.75).(1.42£0.25) .(1.25+0.31) . (1.35 £ 0.21) . (1.51 £ 0.13)
Wmin, 5 A4LHE, R4 NRATE S RRAL, 27 A5
P2 L (P<0.05),
3.3 /NRAFEEH GR mRNA RikiER

5 A, AR 5 FRR 4204 GR mRNA
FIRMAL , 22 A Gt L (P<<0.05) . £4/NRUFIE B 1
B 412 H GR mRNA Fe ik (1 HL UK B L] 1, Z23k 7K T e 245
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1 BE/NRAFRE 5 EBR i $ GR mRNA R Y FE K B
H: M R Marker; 1~5 U A~E 4119 GAPDH 747 ; 6~ 10 {1
N A~E 41 GR mRNA 4
Fig 1 Electrophoretograms of GR mRNA expression in liv-

er, adrenal gland and brain of mice in all groups
Note: M refers to Marker; 1-5 respectively represent the GAPDH prod-
ucts of groups A-E; 6-10 respectively represent the GR mRNA products
of groups A-E
&2 JEMNRBFRE .S _ERR B GR mRNA ik KR
ELER(x+s,n=06)
Fig 2 GR mRNA expressions in liver, adrenal gland and
brain of mice in all groups(x +s,n=06)
i Al B4 c#l D4 E4

P 0.85+£0.10 0.54+0.04" 0.58+0.02" 0.63+0.04° 0.68+0.10%
B IR 0.88+0.03 0.68+0.05° 0.50+0.09° 0.52+0.05° 0.57+0.08"
i 0.94+0.06 0.54+0.04* 0.58+0.06" 0.70£0.06" 0.56+0.09*

T 5 A4LEE, “P<<0.05

Note: vs. group A, “P<<0.05
4 i

5 R TS TR 14 vy 2 B BH R TE IS AR 5 0 2t . R
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K, S SRR —  GR FRIBAN 5 P B AE R 2Z 1) 4 X
ROCRIGEHE , L5 HPA BlURIAT 7 2 ] 1) ¢ R TE AN . D/
FLAAETT AR GR FIX 25 %15 UOULEE 2 GR ZB A %/
AR LT R, XUAE B FAKLHE WS, 7EpF
FEHBR AL, S 4/ R B T HERY g LM VR E K
Pt 218 kK BIRESF S B UEMSMERIL . LI
RATUL, 5 A AR EE , A 25 21 /)N B BT i R R 0 R B
e, A GR s/ N AR R B R

AT s e e % 45 255507 sUE S AS-ODN, BB 15
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