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Apoptotic characteristics of spleen lymphocytes in mice irradiated by lethal dose and its relationship to the
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[Abstract] Objective To observe the apoptotic characteristics of mouse spleen lymphocyte after lethal
dose 7 - irradiation and its relationship to the expression of Bax and Bcl - X, proteins. Methods Two
hundred and twenty - five second ~ grade C57 mice were randomly divided into six groups of 0, 6, 9, 12, 15
and 20 Gy. They were sacrificed by dislocation and samples were taken on 1 - 28 days after whole body single
Y —irradiation. Lymphocyte apoptosis and necrosis were analyzed by TdT - mediated dUTP nick end labeling
(TUNEL) and flow cytometry (FCM) techniques. The expression of Bax and Bcl - X. proteins were
estimated by immunohistochemical method. Results (DThe number of peripheral white blood cells of mice
increased temporarily at 6 hours after radiation, thereafter, began to decrease rapidly, which reached the
minimum on day 7 and recovered normal level basically one month after 6 Gy ¥ —irradiation. @ Apoptotic rate
of spleen lymphocytes increased significantly, peaking at 6 hours after radiation, which was found to have a
dose - response relationship during 6 ~ 24 hours after <12 Gy irradjation, but decreased after 215 Gy
irradiation. ®1It was confirmed by FCM that the apoptotic rate of spleen lymphocytes increased along with
the elevation of radiation dose. However, the apoptotic rate began to decrease and the necrotic rate rose
distinctively after =15 Gy irradiation. The analysis of DNA gel electrophoresis supported above ~ mentioned
results. @The expression of Bax protein in spleen lymphocyte enhanced at 6 hours after 6 Gy ¥ - irradiation
and peaked by 12 Gy -irradiation, showing a dose —dependent pattern, but which was not be found after ==
15 Gy Y -irradiation. On the other hand, the expression of Bel - X, protein reduced persistently with the
increase of radiation dose, and also presented a better dose — dependent effect after <{12 Gy irradiation.
Conclusion After 6 -12 Gy Y —irradiation, the apoptosis is the major death way of spleen lymphocyte , while
both necrosis and apoptosis are important death pathways after 2215 Gy irradiation. Pro - apoptotic Bax and
anti = apoptotic Bel - X, play an important role in the apoptotic regulation of spleen lymphocytes induced by
lethal dose radiation.
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1.1 BPEMAR . JRAL AR 3 F7 12 (TUNELD 46 M 14
R AR & (AR L TdT, Bio - dUTP,
Converter —POD TEW S ) MEE S ET-V -Mt
. (annexin -V -PDRF EHBEEEERE
Adl. REAMRHECHAEONANSEYER
R ETR [gC MBHEBREITICHESINA X
(SP - AP)iR# & & #1 Bax.Bcl - 2 BHiM A LT
FIERHERAF.

1.2 TS k. BiE% C57 iRk /MR 225 R,
Wb 2, TR (20. 00+ 2. 08)g, I EHESF
LR Y P ORM, TR B PIER T AR
K. BIWHEEYLS N 0.6.9.12.15 F 20 Gy
6 T4, S E4 51 R 40.50,36.33.33 F1 33 H,
HAWHEOCo ¥ HIER 2 G 1 K, BT EEN
2-13 Gy/min, Z% B B GHE 2. 5 m, T HRETETO h)
REE)E 6 h.12h.24 h .72 h.7d. 14 d f1 28 d 43
B & R B

1.3 RS ER R T8

1301 P T 45 B 1] 0 B/ BURS  B t
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1.3.2  ZARYAT-RIIRTE . T & B[R] 06 A5/ RUEUAg
A, A 0 IO 375 355 5 7 vk b s B4 B ) &
OB R B E SRR B . Q48 ik i 24
B H RS - Bl (BFAD W B 2, F| TUNEL 48 Bt 14

TR IR SR . FH A X3 B8 R AR & A7
HEAT BRI b Ho A L5045 TR R i b o
HIHeR B B AT B R TR 300 MAEHE L TS
EARATER, QARKFEHFFREEMER-F
WEEMGO R E LB TIREZRE. R ERG
ERAT/MEERAMIE S FFFE, WERET HE
MBI 2 ¥ 600 MM ATML, THEHKE AR E T
1Y @K annexin -V -Pl AR S HEEL T, AR
U BASCRE T BB G 5 6 hyA T FIIRFE bk EE 40 B, 7E R
BN L5 MB S A K 80 VEE T
Bk 1.5 h o AMT T IE B,

1.3.3 Bel-X,.Bax EOfREHNRNE GG
6 hit) .00k MR ENE £ )5 . A SP - AP iR i
Bel - Xy Bax (T4 3 & [ g 235 , 4 A0 BR o %
B8 Je R ) 25 SRS H BRI E MR T IR AT

1.4 SFitF 4 B ER REEGESD
&~ H Student ¢ K 5 17 48 3 2F b B, P<<0. 05
NERBFRIFE L,
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2.1 FETER. MHEHE 28d.6 Gy HEhET-E R
1045 F).=>29Gy BHIEEHIMY T 7T~14d &
WAL NS TR Hr AR R AR BT S LA
AR SHRMTEEE.

2.2 HMMFEGE D RREFE Y STEBHIE,
MRAMNHM AR TR 6 h S8, BR
TR, >=9Gy BYE 24~72h BEHMK:6 Gy 4
BEtE 7dFRERM, RS FGEET. ZBEHE 28 d
EARIEEH KT

2.3 TUNEL ki /s B JE bk £ 208 B 0 7 28 AR
bR 2) R TFI SR & Y G948 BE 5 15 /) BT T B 40 B
HEERHSRERE -EME-HKR. 6~9 Gy B
J& 6 h & 12~20 Gy Bit/5 6 h fil 12 h, ik 40
MUAT: Rk S g BAHS 6~24 h, 12GyATH &
BT R BTN, MNE=15 Gy 5
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Table 1 Changes of white blood cell counts of peripheral blood after different doses

Y irradiation in mouse(x-+s,n=5) X10%/L
BANEGY) BEOh WS 6h BiE12h S 24 h BE72h B|E7d B 14d WS 28d
6 5.70£2.30  15.0046.60°  4.90+1.35  2.204£0.34*  1.20£0.53*  1.0040.19"° 1.40+0.30** 8. 10%5.80
9 5.70£2.30 12.60£2.10"*  5.40+3.10  2.0040.68"  1.00£0.25  1.00+0.10**
12 5.70%2. 30 9.60+2.76" 4.80+1.64 1.8040.34* 1.00£0.19
15 5.70£2.30  9.6042.80*  3.20£0.59  1.2040.33*  1.0040.43
20 5.70£2.30  9.5043.70*  4.60+2.50  1.3040.38*  2.0040.25

HSRBHRERG O h E . P<0.05," * P<0.0; FA LR RSP L TIET
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Table 2 Changes of spleen lymphocyte apoptosis rate after

different doses Y irradiation in mouse(x—s,n=35)

B4R & RECERECEOD
{Gy) BEah BE 1k BE b BET2h
f 136044045 15.20£3,80" & 704H1.53 ¢ 4.2
b 16.9043,06% % 14.0042,37" > S.1041.52" = 3.00=0
18. 2044, 06" © 17.0042.54% * 10.8041.75° > 3.20=0.75"
13.1043.22%  16.00+2.40° % 6304138 " LB0+H0.75°
20 11.6041.86% = 11.00+1.30* * 5.70£L22*" 3.00+0.82°

+5 0 GyL(1. T0E0.57) ¥ T oAk . < P00 05, ¢ * P<<D..01
2.4 A RS I /) GRS b O 498 B VR T AR
FEF L (GE 3).:6~12 Gy FUSHE . BoH 12 2 i
LGRS E 8 B2 R | 3 R
I T AR FE RSN, >15 Gy Bt E T
TEE TPRFEZE 0GB FHRE, 0 20 Gy ¥ 5T 2808 55
THE K 6 Gy #Y 1. 48 £, MHRILE N 10. 3 £5.
£3 FEANE Y HEEHG 6 h BRHEC AR
ATEFFREH TN c=s.n=5)

Table 3 Changes of apoptotic and necrotic rates of

H¥

mouse spleen lymphocyte 6 hours after different

doses Y irradiation in mouse(x—s,n—5)

RHFE G HEMRETRD FEAREFEE)
o 0,300, 03 0
B 14,9940, 60" " 1. 50=0, 20
a 27.1041. 10" " 9,203, 10"
12 27. 2047, 20 * 10 2040, 70" *
15 20.8043. 20" " 22.10+4. 20"
20 22.1041. 20" 28.0043.40° "

150 Gy Hife. < P<0.01
2.5 MR ANH DNA B 1 s vk P 3 1k (B 1)
6~12 Gy# DNA 2 0 2, B @R K EA T
MEH B, >15 Gy BTG . B8 550 B 5 . 485
R T 246 P B S /L 5 1 B ey RO 0 B P A A AR
Pk & (Smear ) $2 AR ICAAMLE hn. A5 RS K
A0 (ORI 2 AT S,
2.6 JRHEE Bax 1 Bel - X, EAREMEL
(F 4):6 Gy ¥ FHEMEH /T 6 h, i E 40 M Bax B
EI A B B B B B R R
F 12 Gy WkFEIEE,.>15 Gy B FER BT 4
B K F Bl -X, EHFREEHE THEE. &
6~12 Gyfu BN 2 HEFH B R .12 Gy H
A5 6 ho F9EE(Rh 0 Gy @iy 14%,
3 3

S R BRI R R E
A SR R I T TR . ARk E

tf: :Marker 3 5 F HEFIC
B1 TEMNERHRE 6 nBEHE M DNA 5K K E

Figure 1 DNA ladder {apoptosis} and smear band (necrosis)

estimated by DNA electrophoresis 6 hours after radiation
T4 TEME Y HERHE 6 h/NRIFHE IR Bax
0 Bel - X, REBATENTNL rts.n=5)
Table 4 Expression of Bax. Bel - X, proteins
and apoptosis rate of spleen lymphocyte after different

doses Y irradiation in mouse(x—s.n=5)

B HRGY) WHE) Bax{¥) Bel - Xp.0%)
0 1. 7040, 57 A 1.00 28.00=1.00
§ 13. 604,45 14 L2387 10.00+2.00* ¢
a 16.90=3.06* * 29, 0043,60° <  7.004+0.58°"
12 18.2024.06% % 45.00£2,57"°  4.00+1. 00" *
15 13.10£3.22* " 35.00%3,55" " 6,000,508
20 1LB0E1.86°"  26.00=1.81'" 9 004100

5 0 Gy Wi, " " P<<0. 0]

A AME IR H 2 — X FL B R A v P MR AL
T JLAE R B 5 IR R L s 2 1k B2 7 A o
AHBMAEHER REWNET 2~8 Gy FEAH&
VRSB B R RS IR B AR R T
e B 0 L AR B BRSSO A MR LA B
E-BOATY . MAXRKMECSE Gy)Y Sk it
J RS 2L A MR ORI T A R B B AR U T R R T
Bl EH o 6 1 B R SCik e 0 ARGE ™,

B 5 o S A O 4 B R DNA 3 S /B ik
TUNEL AR gl TEEH & v LM 5
AR AR R R, SRR O
6~12 Gyt [ 19, A5 78 B2 &40 B i 3 1 7 2 A T
F.EL5~20Gy RN FAERZBMEIN—FKE
BERAMIETBE. @K B R e
RO A S A S 6 h, DAESER BR,
6 Gy BT 28 d, IRk LA MR A - BN ot |
™, R B R T T D2 4 R A A T A Y 2 R
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B oEKEARECEEREE R, E
T E A Bax B A A, B4 Bax 4 Bel -2
FEHEENRZ  RMUEHEES Bl -2 K
WI{ER, ECRMAA MR AT, HRTHRE
RBax RN EA EERBE LT MFRS R IE
BRI, YKE Bax FE_REBEHE, £S5
AR UATS ;B8 Bel - 2 KA B LT ,Bax 5 Bel -2
B R E B Bel - 2/Bax B R {&, M T Bax [
B _REETHAREATCHIERS . A RERERN,
WG Bax EHMRA MBS, HREKTES
BHREFMEEZWBEMNE-HER, 6~12Gy BHE
6 h, B2 K B 40 B g YA O R IR {E L AT Bax E A
S ME A L, BT Bax fRIEMEIEEZ
T HAERE BE T IR O A R R O P i B AE
H . M1E 15~20 Gy T HE IR I B3 AT, Bax M#
HETHE, R Bax 5 MMAERZAHE. 5T
A& A Bel - X & Bel -2 RIRM 5 —FHEM A
ERES Bl -2 MEMMHMBRATER. A,
Bel -X, A W Bel -2 Fs@ P TR, HER
KHF Bel - 2 MRAT R MAEEH. Fi, Ha
Bel - X, EEM MR ETCHEWEEREF", &
LR PRI, BFS Bel - X, 3k 5 18§ 7] B # i
CHEACREARFNE-ER  BREE KA
BRI RMARETIREPEEEEEM,

GE, AR P ERRE T 2B &R

JE B K B 40 i O o A IR FE B S B B L RS T
THAEAEEPHE AR XL RITENP
BHE LRGSR e R T EERKE.
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