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T pCMV-HA 73R LA F pCMV-HA-pprl &[]
Beged], FEFEN 2 Gy/min, WHGHIE N 6 Gy, |
Ja/NRE T W ENRSE, 20T 1. 7. 14, 28
HI 35 RAFAZARIE 5 /N FREUREAS I s FET R W 52
140 K, Hrr 6 Gy U 73 0 S ali R 4 . pCMV-HA
AR EL YL A pCMV-HA-pprl JERFE YL, DL
8 Gy HLalife e, R4l 10 H/NE

122 HEEL B IARE Y2 FISEDR B e 41/
BT SR 24 b BEAT TORLTE AR L A s BN BRUBE R
WS R 60 ug/ 60ul, S 1 min 37RIH 384
RV S AR YA E A S A, A F EBCM830 Uy ik
SRS NS T I E 500 Viem. 5882 (i)
50 ms FIAIE 1Hz 1) o ko3t 6 4,

123 MRATENE ZHRARWLE 304, &H
MEEFNC s 2 /N AL TG 0L, IFGETH e TR

(%),

124 SMEMmENE  DERIREREUL, EDTA $ikt,
S A AN B o B A QAL SR 2 7] BC3000PLUS)

DTE AN 2040 B A /A Ko [N 45 134
o PSR QY g t0, B N BRI T 90k 040 P 43 2T 4
125 EE4ERE . PR o ARk 2 28 A R A
ANERARSE, AN NE, BT 2 mLPBS H, HAE]
AU LA i A P B . UBE, 1 m LPBS
MRS, A BE A M A PR KA
B G, FH PBS ¥k, B Rk L,

B 3 mL Tris-NH4CI(PH7.2)i8%), & & 5min, LA
BEBRLLANNE, A PBS £ 10 mL " ibmisr, &
Ly JE I AnnexinV-binding buffer #5240 ik &4
1x10° /mL . B 100 pL 40 il 3%, ML 5 L AnnexinV

A1 uL 100 ug/mL {4 PI, =E{RIFE 15 min, FIIA
400 pL AnnexinV-binding buffer, #K_Fi2] 5 2 HIH
P A (26 Beckman 2 w)) #EATH TR,
SER VAT R (%) RKoR.

12,6 ZitFAE  FRUEEFAEZE(X £s)
Foro R SAS8.0 GEvh#R At xS Bt AT 7
FESPRT, RSB B 2 (R HEAT SNK KT .

p<0.05 4 7= 57 BAT Gi vt 7 e

2 4R
2.1 PMRIETERBIWE

BEARS AR, ANEIET RN, Al
IR 6 Gy ZZVINRAET % (4/10) B 2K T 8 Gy
ANRFET:F (10/10). 7E 6 Gy y 4 H,
pCMV-HA-pprl FE [KIFE G2l /NRAET- R (1/10) ] &
T gl IS 4/ RAET % (4/10) FI pCMV-HA
TR AN RIET - (2/10), W& 1.
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221 SMEmEaEEN TN SR, B
JAEE 1. 7T R 14 K, PALiERA] . A ARKE DN B Gy
Y L % pprl 5 DR G2 11 40 B v 250 B 2 R
(p<0.05), FTMIGH 7 KIFEEHRAE, 14 KIF
AT, 5 28 RIKKIEH s 5 Frali U 41 R 5 4k
PREG YA LR, pprl i R 4% GL2H 1 40 P v £ =

JUHAESR 7 R e, RAEEESI2E X
(p<0.05); ZSHAREE Y2l 5 ol ISR LA LG, o
BEiER (p>0.05), Wk 2.

Table 1 The mortality of mice irradiated by X-rays

Group Dose The number of death/ d Cumulative deaths in 30 days The mortality
/Gy /The number of the group of mice/%

Radiation group 6 1/8, 1112 ,1/13, 1/15 4/10 40

Transfer pPCMV-HA group 6 1/9,1/12 2/10 20

Transfer pPCMV-HA-pprl 6 1/12 1/10 10

group

Radiation group 8 1/6 ,1/9 2/10,3/11, 1/12,1/13, 1/14  10/10 100

Table 2 The changes of leukocytes cells of mice in different time after irradiation (XxSs)

n 1d 7d 14d 28d 35d

Control group/10°-L™! 5 4.03£1.00 — — — —

Radiation group/10°L"! 5 0.75+0.15" 0.12+0.11" 1.18+0.57" 3.70+0.80 4.38+1.51

Transfer pPCMV-HA 5 0.78+0.25" 0.08+0.08" 1.43+0.43" 3.83+0.25 3.98+0.72

group/10°L!

Transfer pPCMV-HA-ppr] 5 0.83+0.41" 0.42+0.08""* 1.53+0.43" 4.30£1.35 5.00£1.51

group/10°L"!

Note: Compared to the control group, * p<0.05; Compared to the radiation group, # p<0.05; Compared to the transfer pPCMV-HA

group, /A p<0.05.
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pprl FE PR E YL 2l 21 40 i IH 2 v 2l B 41 e S 4
RN Y, JUHEE 7R, RAEE%SG
725 (p<0.05). “FHARIEDR L YL 55 ol JE S 2H AH
te, EHIERmgtH 2R (p>0.05), W& 3.

222 SPEMmARHAEN WUGHE 1R,
VBT A AR L I B e 2 R pprl ik PR Y 4 21 40
MRS B U AT W AR, SR 7 R, 3 4R A
0 DB B PR, S0 RRZAR L B B & gt
rE R (p<0.05), 55 14 KITUR, L4l ITiaik s .

Table 3 The changes of erythrocyte cells of mice in different time after irradiation (XZES)
n 1d 7d 14d 28d 35d
Control group/10'%L"! 5 7.48+0.38 — — — —
Radiation group/10'%L" 5 7.58+0.13 5.21+0.74" 6.04£1.02 7.79+0.89 7.94+ 0.63
Transfer PCMV-HA 5 7.41+0.29 5.79+0.21" 6.21£1.27 8.06+0.45 7.75+0.61
group/10'2L"!
Transfer pPCMV-HA-pprl 5 7.73+0.21 6.38+0.42"" 6.45+0.88 7.05+0.62 7.89+0.40

group /10'2L!

Note: Compared to the control group, * p<0.05; Compared to the radiation group, # p<0.05; Compared to the transfer pPCMV-HA
group, A p<0.05.

223 SMEMmm/MREE RN BUGH 1R, Bl
FEIT AL, B RARTE R e Ge 41 DL Je pprl 56 R 46 e 41 i
NIRRT BRI A4k, RS 58 7 RV 2
A%, 14 RIFRIKE, 25 28 K, S48 EIE

W pprl R YA 1N B S v T Rl R O 2 A
TEARSE RG], JUHAES 7 R 14 R, BF
BEMGIEE X (p<0.05), W 4.

Table 4 The changes of platelets of mice in different time after irradiation (XZES)
n 1d 7d 14d 28d 35d

Control group 5 537.7543893 — — — —
/10°L!
Radiation group 5 508.50493.33  86.251+24.66 125.40+36.43" 543.40+171.56  560.20+76.24
/10°L7!
Transfer pPCMV-HA 5 577.00+71.82  80.25+39.80" 131.75+87.75" 502.00£108.82  590.00+63.40
group/10°-L!
Transfer CMV-HA- 5 610.75+35.32  202.00£91.88"*  309.50+151.89%*  487.25+46.00 602.50+125.01
pprl group /10°L"!

Note: Compared to the control group, * p<0.05; Compared to the radiation group, # p<0.05; Compared to the transfer pPCMV-HA

group, /A p<0.05.

224 SMEMMKESRE > EEA REE 1R,
SRR AL A AR R Y2 LA & ppr] PR e
ZHIRR 0 I T 4 2 B B R, TGS
7 RIS ERACM, 5 14 RIFMPEA, {H— BT

— M BARIIAK o 2 35 RIS pprl JE P 44l
N N S T e R O N N et R AN
P2l (p<0.05), FH 55 A b F g il2%
ZR (p>0.05), WES5.

Table S The changes of lymphocyte percentages of mice in different time after irradiation (Xts)
n 1d 7d 14d 28d 35d
Control group/% 5 74.94+4.71 — — — —
Radiation group/% 5 43.37+1.68" 37.4445.25" 52.24+4.71" 54.55+5.52" 64.70+2.69"
Transfer pPCMV-HA group/% 5 44.55+5.39" 36.69+4.74" 53.85+5.99" 57.5246.00 64.30+1.30
Transfer pPCMV-HA-ppr] 5 44.64+1.04 40.88+4.59" 59.38+5.52" 61.41+1.23" 70.2045.21%*
group/%

Note: Compared to the control group, * p<0.05; Compared to the radiation group, # p <0.05; Compared to the transfer pCMV-HA
group, A p<0.05.
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Je B ARFE DI YA ML, ppr T JED B Yl -
W BRAIG, SR YERR e — NI K, U2
7 R\ B 14 RAEE 28 K, WA TR RAHE
I T24 22 57 (p<0.05); 1M 25 FRARIE R FE YL 4] 5 H
a4, M RE TR LU EZES (p
>0.05), WL 6.

2.3 STERRE R FEIRS B BRAR . B HEF0 A bR 40 A I
TRIOTL

231 BB TENTN BGH 1. 7. 14, 28
35K, gl SRR Al ppr 1
R RV 4 2 O 4 M T T A T, o IR LA
L EAHEME 22 ZE S (p<0.05); gl

Table 6 The apoptosis of spleen cells of mice in different time after irradiation (XxS)
n 1d 7d 14d 28d 35d

Control group/% 5 1.41+0.22 — — — —

Radiation group/% 5 11.53+1.22° 25.99+5.27" 19.44+3 24" 9.79+1.44" 7.60+1.06"
Transfer pPCMV-HA 5 12.97+6.79" 2484227 18.40+1.68" 9.84+3 88" 8.12+2.72"
group/%

transfer PCMV-HA-pprl 5 9.39+4.53" 12.89+5.11°% 8.04+3.97"" 5.02+2.08" 5.36+2.32"
group/%

Note: Compared to the control group, * p <0.05; Compared to the radiation group, # p <0.05; Compared to the transfer pPCMV-HA
group, A p <0.05.

Wy Al RS AL R AT R R Y A AR LG, ppr T
FE DR L G2 R IR A R TR AE S 1. 7 R 14 ORI
B, HAREESEER (p<0.05); 1Miaddk
FE IR Yool 5 rp i U AR L, B iR I E T %0
W25 (p>0.05), WE 7.

232 MifRapfe BT Ee R4 BUSE 1R, b
WIS AL BRI DR Y21 5 ppr T DR e 4 g fig
MM TR I T, 3B 7 R s 2 mfE, UG
TFUG N R, Hrpafi i g 241 . 2SR el 28 RAA
PRI IE, T ppr T BEDAIE G4 28 RIN Bl CUk & IE

Table 7 The apoptosis of thymus cells of mice in different time after irradiation (Xx5s)

n 1d 7d 14d 28d 35d

Control group/% 5 3.81+0.59 - - — —

Radiation group/% 5 16.62+2.87" 23.83+5.54" 8.86:+1.80" 5.96+0.56" 4.81£1.07

Transfer pPCMV-HA 5 15.18+2.50" 24.99+5.90" 8.16+0.74" 6.35+1.09" 4.40+1.24

group/%

Transfer pPCMV-HA-ppr] 5 8.54+1.26™ 11.47+£2.23" 6.02+1.37"" 4.60+1.45 2.40+0.57"

group/%

Note: Compared to the control group, * p<0.05; Compared to the radiation group, # p<0.05; Compared to the transfer pPCMV-HA
group, A p<0.05.

233 FHAERBATENTA BEE 1. 7. 14, W e S B AR E Yo A LG, pprl DRI RS e 20 T4

28 K, FRLAf I A RN A AR e AL AN R TR
W T, SR B B g s R
(p<0.05), MJSEE 7 R, B HE40 M 75k 25K
i, LUGTTFEA B, 255 35 RIKEIEN, 5 sy

1—28 REHEdl M TR BREL, RABEES
T2 R (p<0.05); 1M 25 Z AR [R5 e 41 5 L afi i
UL, TR EZER (p>0.05), WK 8.
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Table 8 The apoptosis of bone marrow cells of mice in different time after irradiation (Xxs)
n 1d 7d 14d 28d 35d

Control group/% 5 4.39+1.56 — — — —
Radiation group/% 5 13.04+0.19" 33.18+6.90° 24.93+7.05 11.36+1.46"  5.12+1.34
Transfer pPCMV-HA 5 14.79+2.32" 37.13+4.97" 22.85+5.18" 1025+147" 2834032
group/%
Transfer pPCMV-HA- 5 2.234+0.65™ 13.46+2.32" 11474222 4574382  2.69+1.25
pprl Group/%

Note: Compared to the control group, * p<0.05; Compared to the radiation group, # p<0.05; Compared to the transfer pPCMV-HA

group, A p<0.05.
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KIGFT B PR IEES KatE WPEAEfe s K s
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{RLETy Sk IR, 1% 38 8 B8 5 A 3% BUBURE
We 2 ASEECAEE T6 Gy y St /N RIKEY2E R0
JepprIdi [RAA P 6 it Sk S B A (0 7

MINERIIFET 3K 50T, e A pprIZE AT 7N B
TR N0, i NS IARIE RN RAE TR N
2/10, HLAlIE A hy4/10, AT WAL RIZET %
HH AR T 25 AR R 4 R PRl R 20

Wk AP L A LD /N R Ik
Mt @l A4k, v Sk O G Fan e, ardni. i
INKR S0 bk L LA S 3 T B, Uy Sk R
Je 0 3 IR G P A T S DR 2L ) A K
DR T S SR E DR G e 21 S s gl RS AL, mT D
pprI ik R /N By S 26 5 S B 45 LA — 5 1 B
1EH

T A L R R E AR AN AR R A,
SERIRN oy SRR S I BAR . RS O 40 i 0

TR E T, ] Wy SRR S Rl 5 DX =R 2
SUIS T AN MR T R A, IX 5 A A I A0 R AR AL
Sk LA oy SR AR A S B e, y
SR I 5 RS RN R A PR 4 TR S
B SIEM ARG . SR, FE A ppriZt R B 21
I T A 38 A8 I T Al R A A R s R A e e
4, RKWpprl FEDIE RS G R ILER FIRIAAEY SF 2k
SRR BB A O T AL, JF HAZ IR
/N EUAE T AR AR W] E L Pprl #1104 7%
A AR BT B RAT B VISR . HURRST ER i pprl
e DN 3% A 1 A L sl W i e b 4 D AL
B, M DB .
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Research on pprl gene of deinococcus radiodurans transfered by electroporation in vivo for

remedy of the y-rays radiation injury with mice

CHEN Tingting LIAN Lixia MU Ying YANG Zhanshan

(Department of Radiotoxicology, School of Radiation Medicine & Public Health, University of Soochow, Suzhou 215123, China)

ABSTRACT In this paper the effects of pprl gene from Deinococcus radiodurans transfered by electroporation in
vivo on acute radiation injury of a mammalian had been investigated and clarified. After injecting the pCMV-HA
plasmid into the muscle of mice exposed to y-rays irradiation, pprl gene was transferred into the cell of mice with
electroporation technology in vivo. The deaths of mice, blood cell count and the apoptotic rates of bone marrow cells,
spleen cells and thymocyte cells on the 1st, 7th, 14th, 28th, and 35th day after irradiation were investigated. The re-
sults show 6 Gy y-rays can cause acute lethal radiation injury of mice and the death rate of transfer pCMV-HA-pprl
group (1/10) is obvious lower than that of radiation group(4/10). Compared with the radiation irradiated group and
transfer pPCMV-HA group, the leucocyte number and the erythrocyte number in peripheral blood of the mice trans-
ferred with pCMV-HA-pprl group is significantly higher on the 7th day after irradiation (p<0.05) meanwhile the
platelet number is obvious higher on the 7th day and the 14th day (p<0.05). On the other hand, the lymphocyte ratio
get right on the 35th day, the apoptotic rate of spleen cells is significantly lower on the 7th, 14th, and 28th day
(p<0.05), the apoptotic rate of thymocytes is significantly lower on the 1st, 7th, 14th and 35th day (p <0.05), the
apoptotic rate of bone marrow cells is significantly lower on the 1st, 7th, 14th and 28th day (p<0.05), the apoptotic
rates of thymocytes and bone marrow cells are return to normal level on the 28th day after irradiation had also been
observed in the group transferred with pCMV-HA-pprl. The result indicates that the pprl gene of Deinococcus radi-
odurans transfered by electroporation in vivo can prevent and cure the acute radiation injure for animals apparently.
KEY WORDS Deinococcus radiodurans, pprl, Gene therapy, In vivo electroporation, Radiation injury
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