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2 15 30Gy lh 1w
Sprague—Dawley  SD ELISA RNA
RT-PCR IL-1p IL-6  TNF-a 15Gy
30Gy 12h IL-18 TNF-« mRNA IL-6
mRNA 1d 1d
R818.74
Ep
CNS
[1-3] 1.2 Enzyme—linked immu-
/ nosorbent assay ELISA
[4.5] 1
ELISA IL-1p IL—6
-1 Interleukin—1p IL-1 TNF-a Endogen
s —6 Interleukin—6 IL—6 ER2-ILIB ER2-IL6
—a Tumor necrosis factor—a TNF—a ER-TNFA
mRNA Anthos 2010
pg/L
1.3 RNA Reverse— tran-
1 scription polymerase chain reaction RT-
11 PCR mRNA
180—220g Sprague— RT-PCR
Dawley SD mRNA
TRIzol RNA RNA
2 15 30Gy
1 6 12h 1 2d 1w 20 0D260/0D280 1.7—2.0 2ug RNA
3—5 3.6% 1mL/100g 0.5pg Oligo dT 18
Philips SL—18 cDNA 70 Smin
4MeV MoMLV 200p 37 45min 4
[6] 250mL 5 uL cDNA f—Actin
Genebank
RNA PCR 1
30170287
1972 7 2003

2004-04-19 2004-06-28
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1.5% f—Actin
mRNA
Table 1 Primers and condition of RT-PCR reactions
Primers sequence Length The condition of reactions
5’-CTCCATGAGCTTTGTACAAGG
n-1p 3 TGCTGATGTACCAGTTGGGG 510bp 94  45s\54 45s\72  60s, 35 cycles
5’-TAGAGTCACAGAAGGAGTGG
-6 3 GCCAGTTCTTCGTAGAGAAC 210bp 94  30s\55 30s\72  60s, 28 cycles
5’-GTGATCGGTCCCAACAAGG
TNF—a 3 CCTCCCAGGTACATGGGCTC 438bp 94  30s\60 30s\72 60s, 33 cycles
. 5’-CTGGAGAAGAGCTATGAGC
p—Actin 3 AGGATAGAGCCACCAATCC 332bp 94  30s\55 30s\72  60s, 28 cycles
1.4 IL-1p IL-6 TNF—a
311 231 228 pg/L
ELISA RT-PCR )
mRNA IL—6
* X £ 2Gy 6
t 18 IL-1# TNF-a
15Gy 6h  30Gy
6h 12h SD IL-1p
mRNA TNF-a p< 005 30
s Gy6h 436 341 pg/L p< 0.01
1d IL-15 IL-6
2.1 TNF—a
ELISA

Table 2 ELISA analysis of inflammatory cytokines levels ( x +s, pg/L) in the hippocampus following whole—brain
irradiation in rats

Sample groups

Dose/Gy Sampling time after irradiation IL-14 IL-6 TNF-a
2 1h 31551 240426 236429
2 6h 331247 247431 272431
2 12h 312438 236433 215436
2 1d 306245 250441 225442
2 2d 291452 225437 205420
2 1w 285443 232429 218423
15 1h 335437 256428 210433
15 6h 374447 O 232434 267410
15 12h 322447 246240 208437
15 1d 310+59 239438 238437
15r 2d 297462 252427 211436
15 1w 315443 244422 221429
30r 1w 311429 233435 243431
30 6h 43672 @ 237441 341438 @
30 12h 382446 235427 29137 M
30 1d 366+57 D 242432 229428
30r 2d 335451 229436 221445
30 1w 327445 242441 203438
Normal control 311+39 231438 228436
Anaesthetized control 309+36 224443 230+30

M p< 0.05, P p< 0.01
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Table 3 Semiquantitative RT-PCR analysis of inflam-

2.2 mRNA matory cytokines mRNA relative levels (The ratio
of cytokine /f—Actin, X *s) in the hippocampus
IL—- 1,3 IL-6 TNF—a mRNA following whole—brain irradiation in rats
RT-PCR 1 2 3 Sample groups
Dose/Gy Sampling time IL—1/ IL-6 TNF-o
2 1h 1.540.3 0.5£0.3  0.4+0.2
3 2 6h 1L6£0.1 09403  0.30.1
2Gy 2 12h 1.440.2 11202 0.1x0.1
2 1d 0.9£0.2 1.0£0.2  0.2+0.0
15Gy  30Gy 2 2d 1.540.2 0.8£0.3  0.3+0.1
mRNA 2 Iw 1.3£0.1 1.1+0.3 0.1+0.0
ps 0.05 15 1h 244070 0.6+0.3  1.2+0.1"
< 0.01 IL-18 TNF-a mRNA 15 6h 27402V 1.6+0.1" 0.320.2
1h  6h IL—6 15 12h 1.4+0.3 232021 0.1£0.0
6h 12h IL-1 8 TNF—a mRNA 15 1d 0.8+0.0 0.6£0.2  0.1x0.0
3 10 IIL-6 mRNA 2 15 2d 1.8+£0.6 0.9+0.1 0.2+0.0
24h 15 1w 0.9+0.1 1.0£0.2  0.1+0.0
30 1h 2.6£0.10  0.7+0.1  2.0+£02?
30 6h 3.540.19 11201 0.8+0.1"
= 30 12h 1002 144030 0.120.0
1 563y 30 1d 1.340.2 0.7£0.2  0.1+0.0
30 2d 1.440.3 0.8£0.2  0.1+0.0
Sl s 30 Iw 13204 0603  0.120.1
-J]-H.'III
Normal control 1.1+0.2 0.7£0.2  0.2+0.1

Il M A IH &H 1IH I I IW

Fig.d Original RT-PCR findings of [L—1 # mRNA Anaesthetized control ~ 1.4+0.1 0.6£0.4  0.2+0.1
(M: DNAmarker, N: Normal control group, A: Anaes- M p< 0.05, @ p< 0.01
thetized control group, H: Hour, D: Day, W: Week)

M 'i

130y

]

oLl

Gy

M M A IH &H IZH I I W

B3]

Fig.2 Original RT-PCR findings of IL-6 mRNA CNS
(M: DNA marker, N: Normal control group, A: Anaesthe
tized control group, H: Hour, D: day, W: week)

[1.3]

Iy

| S

w THF-4r CNS
w Baclin

Jiy

i WA T T T T T T A S L

Fig.3 Original RT-PCR findings of TNF-a mRNA
(M: DNA marker, N: Normal control group, A: Anaesthe-
tized control group, H: Hour, D: day, W: week) 1=3]

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



373

/
McBride
WH (4:3]
7Gy
TNF—a IL-1  mRNA
4—S8h 1d 2—3
6 TNF
( TNFRp75
TNF
5781 Kyrkanides !
TNF—a
IL-14
Kim ! SD 10Gy
1 8 TNF—«
TGF—41 Tofilon
Belka!*’! CNS
1 SD
ELISA  RT-PCR mRNA
RT-PCR mRNA
15Gy mRNA
15Gy
TNF-a IL-1 f
24h “ "

(O B S B S

10

11

[6,11]

Stoll G, Jander S, Schroeter M. J Neural Transm, 2000,

59(Suppl): 81-89

Marshall L F. Neurosurg, 2000, 47(1): 189-198

Szelenyi J. Brain Res Bull, 2001, 4(4): 329-338

Tofilon P J, Fike J R. Radiat Res, 2000, 153(3): 357-370

Belka C, Budach W, Kortmann R D, et al. Brit J Cancer,

2001, 85(9): 1233-1239
R R , 1999,

8(1): 43-46

TIAN Ye, BAO Shiyao, YIN Weibo. Chin J Radiat Oncol,

1999, 8(1): 43-46

Hong J H, Chiang C S, Campbell I L, ef al. Int J Radiat

Oncol Biol Phys, 1995, 33(3): 619-626

Daigle J L, Hong J H, Chiang C S, ef al. Cancer Res,

2001, 61(15): 8859-8865

Kyrkanides S, Olschowka J A, Williams J P, et al. ]

Neuroimmunol, 1999, 95(2): 95-106

Kim S, Lim D, Chung Y, ef al. J Korean Med Sci, 2002,

17(2): 242-248

2001, 10(4): 255-257

TIAN Ye, BAO Shiyao, LIU Chunfeng, ef al. Chin J Ra-

diat Oncol, 2001, 10(4): 255-257

The expression changes of inflammatory cytokines in the hippocampus following

whole-brain irradiation in rats

YU De TIAN Ye

DING Weijun ZHU Yaqun LIU Chunfeng
(Second Affiliated Hospital, Suzhou University,

Suzhou 215004)

ABSTRACT To investigate the change pattern of some inflammatory cytokines in brain tissue at the acute phase

after brain irradiated. The whole brain of SD rats was irradiated by the single dose of 2, 15, or 30Gy of 4 MeV elec-

tron beam. The enzyme—linked immunosorbent assay (ELISA) was used for the measurement of IL—1 B, IL—6, and

TNF—a content in hippocampus tissue of rats at 1h, 6h, 12h, 1d, 2 and 1week post—irradiation. The mRNA of IL—1 f,

IL—6, and TNF—a were detected by reverse—transcription polymerase chain reaction (RT-PCR) in the same experi-

mental groups. It was analyzed about the influence of dosage and post—irradiation duration with the cytokines expres-

sion. Compared with both the normal control and the anaesthetized with chloral hydrate but sham—irradiation groups,

there were no difference about the three inflammatory cytokines expression in rats with 2Gy irradiated. At 6h after ir-

radiation with 15Gy, 6 and 12h with 30Gy groups, the content of IL—1  and TNF—a in hippocampus tissue were sig-
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nificantly increased, and were returned to normal level after 12 to 24h. The same change tendency of their mRNA re-
lational level was observed in 15 and 30Gy groups, but it happened earlier in 1h after exposure. Although the content
of IL—6 in hippocampus kept stable in all the groups, its mRNA level raised obviously in 12h group. After 15—30Gy
whole—brain irradiation, the expression of some inflammatory cytokines increased abruptly in the hippocampus of SD
rat within 1 day, but the interplay between inflammatory cytokines changes and the pathogenesis of radiation injury
was incompletely understood at present.

KEYWORDS Brain, Radiation, Inflammatory cytokines, Hippocampus, Rat
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