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Roles of CpG motifs in the release of cytokines induced by bacterial DNA in rats

7ZHOU Hong, ZHENG Jiang, LU Yong-ling, LUO Ping (Department of Phamacology, Third Military Medical University» Chongqing
400038 China)

Abstract: Objective To investigate the roles of CpG motifs in the release of cytokines induced by bacterial
DNA. Methods Mice were sensitized with injection of D-GalN (600 mg/kg) into the abdominal cavity 1 h before
experiment. Mortality was observed after purified Eschaichia cli DNA (EC DNA), calf thymus DNA (CT DNA),
phosphorothioate backbone CpG-oligodeoxy nucleotides (CpG ODN) and (G sequence inverted oligodeoxy nucleotides
(non-CpG ODN) were injected venously into mice. The injection dosage of DNA given was 30 mg/kg but ODN was
10 nmol/ mouse. THP-1 cell lines were cultured in vitro. After the above reagents were added into the culture, TNF-
a, IL-6, TL-13 levels were detected to obsewe the different abilities of these reagents to induce the release of cy-
tokines. Results EC DNA and CpG ODN wuld induce the death of mice and the large amount of release of cy-
tokines, but CT DNA and Non-CpG ODN could not. Conclusion CpG ODN has the ability to induce macrophage to
release cytokines largely. CpG motifs, which may play an important role in the release of cytokines induced by bacte-
rial DNA, may probably be the structural basis of bacterial DNA .
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Tab 1 The death numbers of mice at different time after given

different agents

Time(h)
Group
1-6 7-12 13~18  19~24 Total
EC DNA 3 5 1 1 10%
CT DNA 0 0 0 0 0
CpG ODN 2 5 1 2 10%
Non-C G ODN 0 0 0 0 0
Control 0 0 0 0 0

G P< 0. 01 vs CT DNA group;
#, P<0.01 vs nonrCpG ODN group

: P<<0.01 vs control group;

2 (=3, x=Ls)
Tab 2 Determination of the release levels of cytokines induced
by different reagents( r— 3, x ts)

Cytokines (pg/ ml)

Group
TNFa ;6 IL-18
EC DNA 1352.3 £92.6 % 565. 0432, 5 344, 34-40.4 <
CT DNA 15.7+2.1 5.743.5 12. 746.0
CpG ODN 1509.3 +-74.4 % 415. 3423, 1% 304. 0419.3 %
Non- s ODN 27.348.1 81. 7410. 4 12. 0%6. 1
Control 10.02.6 20. 045.6 10. 0+3.0

Y& P< 0. 01 vs CT DNA group;
%, P<0.01 vs norCpG ODN group

: P<< 0.01 vs control group;

3
SIRS
( TNF-o. IL-1.IL-6 )
. SIRS
(Lipopolysacchride, TPS).
DNA,
DNA  SIRS
, SIRS
SIRS .
DNA
CT DNA , EC DNA  CT
DNA i
DNA ) DNA
SIRS o
DNA
, CpG
) CpG G
.o DNA
, D-
DNA '
[ 3]
TLR9 (Toll-like receptor 9) DNA, TLR9

DNA G, .



752

25

DNA
G CpG
80% ,
CpG e,
CpG ODN

CpG s,
CpGODN  EC DNA .
CpG CT DNA
. CpG ODN  CpG
C G ,
, CpG TNF-«

; [9: 10] .
CpG ODN SIRS
. SIRS

, TNF-a.1L-6 SIRS

(1
EC DNA .CpG ODN

IL-1 ., CT DNA.CpG
DNA

i) pg/ H]L o

Non-CpG ODN

TNF-a. IL-6.

(2

[3

[4

(8]

[10]

[11]

s s PR DNA

[J. ,» 2001 23(4): 395—397.
Pan WD, ZhouH, Zheng J, etal. Role of E. @li DNA in sysiemic infam-
matory response syndrome[ J] . JMed Coll PLA, 2002 17(3); 210—213.
Neuphr D C, Reich C F, Pisetsky D S. Immunostimulatory properties of
genomic DNA from different bacterial specieq J] . Immunobiology, 1999,
200(1): 106— 119.
Sparawasser Ts Miethke T. Lipford G B, ef al. Bacterial DNA causes sep-
tic shock[ J] . Natwre 1997, 386(6623); 336— 337.
Hiroaki H, Osamu Takeuchi, Taro Kawai, ef al. A Toll-like receptor rec-
ognizes bacterial DNA[J]. Nature, 2000, 408 (6813). 740—745.
Sparawasser T, Miethke T, Lipford G B,
pathogens via DNA motifs; induction of tumor necrosi s factor- alpha-mediat-
ed shock{ J] . Fur J Immunol, 1997 27(7). 1671— 1679.
Bauer M, Heeg K, Wagner H, etal. DNA activates human immune cells
199, 97

et al. Macrophage serse

through a CpG sequence dependent mamer[ J] . Immunology
(4): 69— 705.
Lipford G B, Sparwasser T, BauerM, et al. Immunostimulatory DNA: se-
quence dependent production of potentially harmful or useful cytokines J] .
Eur J Immunol, 1997, 27(12): 3420—3426.
Schwartz D A; QuinnT J, Thorne P'S. CpG motifs in bacterial DNA cause
inflanmation in the lowver respiratory track[ J] . J Clin Invest 1997, 100
(1: 68—73.

Elkins K L, Rhinehart Jones T R, Stibitz S, ef al. Bacterial DNA con
taining CpG motifs simulates lymphocyte-dependent protection of mice a-
gainst lethal infection with intracellubr bacteda| J] . J Immunol 1999,
162(4): 291— 298,
6 [J]. s
1993, 5(6): 325—327.

(it B E O

(3749 70

Cytokeratin » Vinmentin , S-100

; Cytokeratin

TNM

[

[2

[3

[4

49%,
4 cm ) 3

[ .0 5 100%.63%.35%! 2.

H

: R737.9 : B

Tsekeris P Dimou S. Endometrial carcinosarcoma and breast carcinoma: a
case reporf| J| . Eur J Gynaecol, 2000, 21(3): 309—310Q
Wargotz E'S, Nowi H J. Metaplasic carcinomas of the breag Il cacin-
nosarcoma[ J| . Cancer, 1989, 64(7); 1490— 149.

[ M. : . 1999, 177—
178.

2001. 407— 408
(¥ £ 1)



