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1.5 10 uL 42°C
- BFA 2h ' ' 20 pL
bio-bax  bio-bcl-2 cRNA DNA
TUNEL
20xSSC DTT
300 Denhardt’s cRNA
B 100°C 42°C
MGG [
Buffer AP-SA 37°C 1h
ImL Buffer BCIP NBT
300—600 h 4°C
1.6 Bax Bcl-2 Bcdl-X,
1.8
SP-AP BCI-XL Bax Student's T
[4,5] 2
1.7 bcl-2 bax mRNA 2.1
bio-bax  bio-bcl-2 cRNA 6Gy 1 10%
Avidin-HRP = 9Gy 7d 1
Santa Cruz DAB
4% 1
0.lmol/L HCL 0.5% Y 6h
PK 37°C 0.Imol/L PBS 6Gy 7d
20 pL > 9Gy 3d 7d
DNA 3 uL NaCl Tris-HCI 20xSSC 28d

Tablel Whiteblood cell counts of mouse peripheral blood after y-ray irradiation to different doses (x 10°/L, X+ s,n=5)

Time after Irradiation doses / Gy

irradiation 0 6 9 12 15 20

6h 5.742.3 15.046.6 12.6+2.1? 9.6+2.8) 9.6+2.8 9.543.7)
12h 4.9+1.4 5.443.1 4.8%1.6 3.240.6 4.642.5
24h 2.240.3" 2.0+0.7) 1.840.3%) 1.240.3 1.340.4
3d 1.240.5® 1.040.3 1.0+0.2 1.040.4 2.0+0.3
7d 1.0£0.2? 1.0£0.1?

14d 1.4£0.3?

28d 8.1+5.8

M p<0.05 and ® p<0.01, vs the control (without irradiation)

2.2 y 24h

2 6—12Gy 24h

, no survival in the irradiated group

> 15Gy
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Table2 Changesof lymphocyte apoptotic index in mouse 6 12

lymph node 24h after y-ray irradiation to different

doses (X£5%, n=5)
Irradiation doses / Gy Apoptotic index of lymphocyte 25 Y 24h
The control 2.240.8 Bax Bcl-2
6 14.141.50

5 6Gy vy 24h,
(1)
9 18.3£2.6 Bax
12 24.3+1.20 12Gy 71
15 17.0+1.9% > 15Gy
20 11.4+2.01) Bcel-2 6—12Gy
) . L 12Gy
p<0.01, vsthe control (without irradiation)
20%

23 6Gy 12Gy vy Table 5 Expressions of lymphocytic Bax and Bcl-X,
proteins in mouse lymph node 24h after 6Gy y-
ray irradiation and itsrelationship to apoptosis

3 6Gy 12Gyy 3h (XS, %,n=5)
24h J—
L poptotic
12Gy 6Gy ilr;::;a/n(c;n index of Bax" Bel-2*
3d Y lymphocyte
Table3 Changes of lymphocyte apoptotic index in mouse The control 2.240.83 3.441.00 23.743.24
lymph node after 6Gy and 12Gy y-ray irradiation

(X+5%, n=35) 6 14141450 14241380 11.3+2.340

@) (1) (1)

Time after Apoptotic index of lymphocyte 9 18.3+2.64 20.3£2.50 5.7£1.41

irradiation 6Gy 12Gy 12 24341220 24342690 4.8+1.720

The control 2.2+40.8 2.2+0.8 15 17.0£1.940 15241560  11.7+1.800

3 7.0+1.50 8.3+1.7" 20 1144201 12.3+£1.580  14.241.30"

6 12.0+2.8 12.242.40 (D' p<0.01, vs the control (without irradiation)

24 13.3+2.8 14.7+2.11

X | 26 6Gy vy

72 8.8+2.11 7.7+1.9 Bd-X

M p<0.01, vsthe control (without irradiation) -

6 6Gy vy
24 6G
vy Bel-X,.
6h—3d
4 6Gy y 0.5 28d

Table4 Changes of lymphocyte apoptotic index in mouse
lymph node 0.5-12 months after 6Gy y-ray

Table 6 Expressions of lymphocytic Bcl-X, proteins in
mouse lymph node after 6Gy y-ray irradiation

irradiation (X£8%, n=5) and itsrelationship to apoptosis (X =S, %,n=5)
Time after irradiation Apoptotic index of Time after Apoptotic index Bel-X. *
/ months lymphocyte irradiation / d of lymphocy L
The control 1310.7 The control 2.2+0.8 3143.6
0.5 11.4+1.9 . .
0.25 12.0+2.8 122,00
1 5.542.40
(1) (1)
3 5.4+1.30 1 14.1+1.5 14+1.5
6 5.8+1.3" 3 8.8+2.1 10£2.00
12 3.740.6') 28 5.542.4M 414,00

' p<0.01, vs the control (without irradiation)

@ p<0.01, vs the control (without irradiation)
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27 6Gyvy bax
bcl-2mRNA
7 6G 6h  24h
v 6 12
bax mRNA
2.5 34 bcl-2 mRNA
71%  58% (6.7]
Table 7 E i f | hocytic bcl-2 and bcl-X !
e xpressions of lymphocytic bcl-2 and bcl-X,
mRNA in mouse lymph node after 6Gy y-ray 6Gy Y 24h
irradiation and itsrelationship to apoptosis Bax
L
(X+s % n=5) 12Gy > 15Gy
Timeafter — Apoptotic ' RNA  bel-2mRNA Bax  Bel-2
irradiation /h  index
The control 2.240.8 15£1.6 55+4.9 [4,5] 24h 12Gy
6 12.042.8" 38+3.3% 39+3.1% Bax
24 133280 51+1.80 32+2.50 Bax
Bcel-2  Bel-X,
(1)p<0.0 1, vs the control (without irradiation) Bel-X,.
Bel-X, Bcl-2
Bcl-2
3 Bcl-2 31
Bcl-2  Bel-Xp
2—8Gy
y 6Gy Y bax
2—8Gy bcl-2 mRNA
Y
[3]
Y 1 CUI Yufang, YANG Hong, WU Shuxia, et al. CMJ
(China), 2002, 115(7): 1070-1073
Bax Bcl-2  Bel-Xp 5
24h 9 9 9 . 9
v 1999, 17(2): 101-105
6—12Gy . .
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Apoptotic dinamic changes of mouse lymph node lymphocytesirradiated by lethal dose
y-irradiation and itsrelationship to the expressions of apoptosis-related proteins

CUI Yufang' DING Yanging® XU Han' JIANG Zhujun' JIN Wei' MAO Binzhi'
1 (Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850)
2 (Department of Pathology, First Military Medical University, Guangzhou 510515)

ABSTRACT By using TdT-mediated dUTP nick end labeling (TUNEL), in situ hybridization and
immunohistochemical method of alkaline phosphatase, we observed the apoptotic dynamic changes of mouse lymph
node lymphocyte after lethal dose y-ray irradiation, and its relationship to the expressions of Bax, Bcl-2 and Bel-Xp
proteins and bax, bcl-2 mRNAs.The results showed that 24h after irradiation, apoptotic index of lymph node
lymphocytes increased swiftly, with a positive correlation to the doses within 6—12Gy, whereas no relationship was
observed for 15Gy and 20Gy irradiation groups. Twenty-four hours after 6Gy irradiation, the lymphocytes apoptosis
reached a maximal level and decreased thereafter. However, up to 6 and 12 months after the 6Gy irradiation, the
apoptotic index was still higher than the control group. Twenty-four hours after the irradiation, the expression of
lymphocyte Bax protein enhanced immediately, with the 12Gy group being highest value, whereas such a dose-effect
was not found for the 15Gy and 20Gy groups. While the expressions of Bcl-2 and Bcl-X; proteins decreased evidently
24h after the irradiation, the analysis on bax and bcl-2 mRNA showed also a similar tendency. It was suggested that
apoptosis was an important way of lymphocyte death pathways after < 12Gy irradiation. The up-regulation of Bax
and down-regulation of Bcl-2 or Bcl-X| indicate that they play an important role in the apoptotic regulation of
lymphocytes induced by lethal dose radiation.

KEYWORDS y-ray irradiation, Lymph node, Apoptosis, Bax, Bcl-2, Bel-X.
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