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(FZE] B& WM MUK 475 (TB) AR IR B3 J5 AN [ B (8] A5 0 40 A6 PR % I /Nl 2 4
DNA (mtDNA) F 3 AL K SEB 72 4k, #8351/ miDNA F AR X5 TBI 5 785 MU A RS2 . 75k B 24 H
Wistar K SRR REALE 7 31k 43 A b B4 4480 TBT 40 M1 2 TBI 41, 520 8 W SR 235 J i fii s (ccD) 7
15 ) TBI jtﬁ’f?:ii FT a5 A R 5% 5 TBI 4H 4 m/s, B8 TBI 4H 6 m/s, FTa5E K 0.2 s, WREEH 2 mm ;

XTIt AT T . WS TBI GG 25 1 K BCFEE 2 iR (MAP)., 02 (HR) FLlL H i RFEIH F - o
(TNF-a ). EI?IHH@%I\%(IL—& IL-18 ). v FHEE (IEN-y ), DL K 1L /N B mtDNA 56 5t PR FH 3 A6 oK SF 119 48
b 5 R FH Spearman #H JCPE 43 13 40 B MAP ., 48 4E 40 i PR 5 1L /B st DNA G 8 56 PR FR 56 Ak 8] A AH DG 1
ZR TBIAiG 3 41K R MAP, HR w22 R G247 L TBI J5 AS R A i) 55 45 4 K B TNF- o | T1-6.,

IL-1B M IFN-y KA 25 S A Giit a7 X (3 P<0.01), TBLJ5 21 d F A TBI 4 TNF-« . IL-6, IL-18 .
IFN- vy Y8 25 T3 80 TBI 4H [ TNF- o (ng/L) : 341.57 +23.56 Lt 285.51 +24.59, 1L-6 (ng/L) : 114.83 +8.39 [t
113.38+9.74, IL-1 B (ng/L) : 30.08 +1.33 [, 28.37+3.31, IFN-~y (ng/L) : 2 210.63+48.16 [t. 1 917.16 +212.69,
Y] P<0.05]). TBIJ& 1. 7,21 d #8800 8 A TBI 21 1f 2% 40 A (0 3% S AL B 1 (mtcol) JEPH 5 5 W I3Lfb R B, 12
3 40 528 K B P B4k A8 Ak R AN E TBT R 1 d, 7 d A TBI ZH 1/ miDNA 8 micol HI 346 280 A% T4 41
TBI 2H ((7.99+0.39) % It (10.61+0.41) % .(6.89+0.84) % . (10.82+1.57) %, ¥ P<0.05), TBIJ5 1d. 21 d
Y TBI 21 mtDNA LA mtcol 7 Pos.1 ., Pos.2 {7 55, 25 I REAL I G H56 HRAH B A & ( Pos.1: 1 d 24 (4.07£0.23) %
H(5.3740.67)%,21 d 9 (4.97+0.92)% Lt (5.094+0.38) % ; Pos2:1d H(11.09+1.68) % Lt (20.13+2.73) %,
21d K (15.50+£3.10) % . (17.95+3.49) %, P<0.05 ) ; TBI Ji5 21 d KEWZHZAE micol . mtco2 . mtco3 AN[a]
7 35 S0 BE 2 HeAse, #2780 TBI 41427 micol-Pos. 1, mtcol-Pos.2 . mtco2-Pos.1 . mtco2-Pos.2 . mtco3-Pos.3 51
3L 290 ([ micol-Pos.1 : (4.30+0.50) % L (2.72+0.52) %, mtcol-Pos.2 : (13.55+1.54) % L. (7.34+2.53) %,
mtco2-Pos.1: (8.40+0.82) % Lt (6.49 +0.67) %, mico2-Pos.2 : (12.05+2.09) % It (9.44+0.70) %, mico3-Pos.3 :
(5.56+0.98) % (436 +0.14) %, ¥ P<0.05 ), % TBI £H mtco2-Pos.1 . mtco2-Pos.2 ¥ £ 1 mtco3-Pos.3 i &
5 3 B AL 2R B ( mitco2-Pos.1: (9.14+1.87) % [t (6.49+0.67) %, mico2-Pos.2 : (13.37+£2.54) % Lt (9.44 +
0.70)% ), mtco3-Pos.3:(6.98 = 1.52)% H.(4.36 +0.14)%, ¥ P<0.05 J; 525 TBI 41 Fed, EE 2 TBI 41 mtcol-Pos.2
B B R e ((8.45+1.55) % H (13.55+1.54) %, P<0.05 ), mtco3-Pos.3 {3 i 2 ik F B4k % 3 ((6.98 +
1.52) % [ (5.56+0.98) %, P<0.05 ), AHIEMEHT IR : MAP 5 TNF-« | TL-6 352 1IEAHE (r {E53 51 0.236 £l
0.272,31 P<0.05); KB mtDNA 5P micol 5 MAP, TNF-a . I1L-6, IFN- v $J2 575 (r {543 51K -0.273
-0.330. -0.330. -0.352, ) P<0.05), £51& 7ESCIR A F A 2] TBI B M= B 5 {5 TBI 5 RAEZH
W DR T 38 5 A E RS R AR 1/ miDNA A micol B PR 522 B AL I WL = 22 A RS2, Hifi )
ML T ZE AT IR AT
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[Abstract] Objective To observe the changes in blood pressure, cytokines, and level of platelet
mitochondrial DNA (mtDNA) methylation at different times after injury in rats with traumatic brain injury (TBI) model
and to explore the potential impact of platelet mtDNA methylation on the health outcomes of hypertension after TBI.
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Methods Twenty-four Wistar rats were divided into control, light TBI, and severe TBI groups according to the random
number table method, with 8 rats in each group. The rat model of TBI was replicated by the controlled cortical impact
(CCI) method, and the striking rate was 4 m/s in the light TBI group and 6 m/s in the severe TBI group, with a striking
time of 0.2 seconds and a depth of 2 mm, respectively; the control group only had a bone window without impact. The
levels of mean arterial pressure (MAP), heart rate (HR) tumor necrosis factor- a (TNF- a), interleukins (IL-6, [L-1 ),
and <y interferon (IFN-+y), and methylation levels of key genes of platelet mtDNA were observed in each group of
rats before and after TBI. Correlation between MAP, cytokines, and platelet mtDNA key methylation was analyzed by
Spearman correlation analysis. Results The differences in MAP and HR between the three groups of rats before
and after TBI were not statistically significant. The differences in the levels of TNF- o, 1L-6, IL-1 3, and [FN-~y were
statistically significant in all groups of rats compared at different time points after TBI (all P < 0.01), TNF-a, 1L-6,
IL-1B, and IFN-+y were significantly higher in the severe TBI group 21 days after TBI than those in the light TBI
group [TNF- o (ng/L): 341.57 223.56 vs. 285.51 £24.59, IL-6 (ng/L): 114.83 =8.39 vs. 113.38 £9.74, IL-1 B (ng/L):
30.08 £1.33 vs. 28.3743.31, IFN-+y (ng/L): 2210.631£48.16 vs. 1917.16%£212.69, all P < 0.05]. The plasma
cytochrome oxidase 1 (mtcol) gene showed demethylation in the light and severe TBI groups at 1, 7, and 21 days after
TBI, among the methylation changes in the three experimental groups of rats, the mtcol rate of platelet mtDNA in the
severe TBI group was significantly lower than that in the light TBI group only at 1 day and 7 days after TBI [(7.99 £0.39)%
vs. (10.61 £0.41)%, (6.89 +0.84)% vs. (10.82 = 1.57)%, both P < 0.05]. The mtDNA gene mtcol was more significantly
demethylated at Pos.1, Pos.2 sites in the severe TBI group 1 day and 21 days after TBI than that in the control group [Pos.1:
1 day after TBI was (4.07£0.23)% vs. (5.37 £0.67)% and 21 days after TBI was (4.97 £0.92)% vs. (5.09 £ 0.38)%;
Pos.2: 1 day after TBI was (11.09£1.68)% vs. (20.13£2.73)% and 21 days after TBI was (15.50£3.10)% vs.
(17.95+3.49)%, all P < 0.05]. When comparing different loci of mtcol, mtco2, and mtco3 in brain tissue of rats 21 days
after TBI with the control group, mtcol-Pos.1 and mtcol-Pos.2, mtco2-Pos.1, mtco2-Pos.2 and mtco3-Pos.3 in the light
TBI group showed hypermethylation [mtcol-Pos.1: (4.304+0.50)% vs. (2.72+0.52)%, mtcol-Pos.2: (13.55+ 1.54)%
vs. (7.34 £2.53)%, mtco2-Pos.1: (8.40 £0.82)% vs. (6.49 £0.67)%, mtco2-Pos.2: (12.0512.09)% vs. (9.4440.70)%,
mtco3-Pos.3: (5.56 & 0.98)% vs. (4.36 £0.14)%, all P < 0.05]; the mtco2-Pos.1 and mtco2-Pos.2 sites and mtco3-Pos.3
site in the severe TBI group showed hypermethylation [mtco2-Pos.1: (9.14 £ 1.87)% vs. (6.49 +0.67)%, mtco2-Pos.1:
(13.37 +2.54)% vs. (9.44 +0.70)%, mtco3-Pos.3: (6.98 +1.52)% vs. (4.36 +0.14)%, all P < 0.05]; Compared with light
TBI group, mtcol-Pos.2 in severe TBI group showed demethylation [(8.45 &= 1.55)% vs. (13.55 £1.54)%, P < 0.05], and
mtco3-Pos.3 site showed hypermethylation [(6.98 £1.52)% vs. (5.56 £0.98)%, P < 0.05]. Correlation analysis shows
that MAP and TNF-a, IL-6 showed significant positive correlation (r values were 0.236 and 0.272, respectively, both
P < 0.05); mtcol were significantly negatively correlated with MAP, TNF-a, IL-6, and IFN-+y (r values were —0.273,
-0.330, -0.330, and —-0.352, respectively, all P < 0.05).

was not observed during the experimental period. However, the exact mechanism of elevated inflammatory cytokines after

Conclusions The appearance of hypertension in TBI rats
TBI, which causes the mtcol gene of platelet mtDNA to be demethylated through the inflammatory response pathway and
thus has adverse effects on the organism, needs to be further studied.
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VAR AN A5 U 51 47 (traumatic brain injury,
TBI) (9 &5 S FF e TH i, SRR A3 AE 297 16 TBI
M1 5 000 J5 191, % NSt s L™ . TBI
AR TUS QIR BE | AR 2 AL AT o Ui | e
TR S M e 2B A T P 25 [P L L R k2
W2 FBFE BRI 78 TBI AERIZ RS HiAd
SRR PR S R v e LT 5 25 1Y) Sl 2 4 e (A OC
VR R 0 A S R S P R R
FIRHLRI A IF 2 B Z RN R A0 . I, PR
TBI G ff LA 5 1 5 1A R &5 R BAE5E 4
{H. £&%i1& DNA (mitochondria DNA, mtDNA ) fR 25
2 Bk FANNE 2 E L HLIR | PR AR D 3R A
o BABTEIEN, 2S5 e
K 2 2 36 1 4 (reactive oxygen species,

ROS) 512 mtDNA HIEAL B ZE N2 . thah, Lok
i F o= A R PE R AL R 45 5 22 5] ROS (1)
SN, E ROS 2285 TR AT B b i 1 i 2 FE
KRR . AT SN, DNA FIEL7E I
a4 04 43 T WL bk B AR, /B miDNA
(%) FF Ak T LS o 81 L/ DV 1 S O i i A
PR S TN R, 5 R B2 1
B, TBI KIS HOCHE mtDNA LR SR 9 & 4E
REAIG, B A 375 T 10 2 F mtDNA #5145 7] BE ik
PP LR A S L EA9AEAE . Meehan 2511
A, DL DNA HH AL A AR SR 0 2R 35t A% 2 el 28 7T g
J& TBI KN ASAL ) —Fh o3 AILH] . P FRATHEN
TBI 51 & DNA H 34k 2 iy el A8 1 17 5 380 1L
FEAS RAEERRZS R B AHIESY B AE il i UigE TBI
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X e I A R 435 JRy R 52 0, AU SR %35 TBI %o iz 49
AN BT 08 52 S A A

1 MRIE5AEE

L1 SCUe sl Je o 2 - R4 HE AR IEE SPEF 2
Wistar K 24 2 (50 H 7247, A5 230 ~ 260 g),
W T S A A S S O, SER S A AR IE
3+ SCXK (51)2016-0006, K K FlALBEHLE 72215
Gy AR RRZE AR TBI 4 SR TBI 20, 520 8 H.
1.2 RV & 2 A2 45 2 54 5 (controlled
cortical impact, CCI) J5 15 il TBI kfﬂ*ﬁiﬁy 16l T
R BT TBI2H 4 m/s, F R TBI 41 6 m/s,
FIdT I TRIA R 0.2 s, IR EE N 2 mm ; X IR 7
A

1.3 R ARSI b sh YAk & I AR S s
e hR U, 2 AR BEAe B2 D1 s U (AL 5
2020029 ),

1.4 KGR bR K7

141 254K —Bets &l & TBI R = - ¥ 30 ik e
(mean arterial pressure, MAP)., > (heart rate, HR)
AR A« 2B ad A P A% 2 R B — i 0, OF T
BT AR 1 d, 4520 K R MAP & HR #Y
.

142 SAEMMFE T . T TBLJSE 1d, 7 d UK
FROARME P R B K I 1 mL, 21 d WSk B 10 mL, &
T & — WU Z iR (ethylenediaminetetra-acetic acid,
EDTA) P &EE H, 23 & 0 15 min, BE 5 CE
T =80 C UK A8 TR A7 #5 Ko SR T TR IBC B 922 12 B ik
% (enzyme linked immunosorbent assay , ELISA ) £l
1fi 2% fb 983 PR FE ] F- - o (tumor necrosis facto- o
TNF-« ). H 40 }fd 4 % (interleukins, IL-6, IL-18 )
vy T4 = (interferon- vy , IFN- v ) K, E/E A4 T
JURE AR S A AT R A R AT 2 BT
B,

1.4.3 I L /N miDNA S g 3[R AR 36 Ak
FKG I+ T AN [7) B 1) et 345 20 O B ok ot e A
EZ-96DNA H1 JE AL 1205 £ %) ik 5 20 DNA 747 3 A
R AR . #540J5 B DNA 7RIS v rh e,
K S A % SV (polymerase chain reaction, PCR)
FEEBERR I T 2 12 DU 1 i/l miDNA. 26
0, 2 A AL (mtcol . mtco2 , mtco3) Y FH FE Ak 7K,
DL R I/ mtDNA BE PR [l i i HY B A O
1.4.4  fixi 2 2 1M /N B mtDNA FY 5 A 7K 7 I
H A 21 d e, BOR BRI 2 2120 9% S U DNA, B

T =20° C PRAF %46 R PCR FIAEBE BRI T 2
TE M ZH 2200/ miDNA F AR KA

1.4.5 A HT : >k H Spearman A 5 P 7 B 15 43
Hr MAP ., 40 i Bl 155 1l /Ml mtDNA G5 T 4 a]
BRI

1.5 Gty k. ffi H SPSS 18.0 4t it 4Kk 4 4 #r
B, A5G IEAS 0 i iE LA 7 DR + brifE
(x+s) Fon 5 LA 4 IA] F e R B IR R 2243
Mr, 75 22 57 G LR T LSD K 56, 7 22 AR S5t
1] Tamhane T2 K55 5 22 40 W] H AR FHAE S8
Krustal-Wallis £ 5 . 55 &2 I & B9 %088 % FH 7 2247
Mrfffr et 47 2 % - WUR 50 (S-W) K i, 45 41
BE T R IEZ 0 RERE AL, A5G BT A6 50
H UL — I WA IE S5 R itk 3 B A
AT SR PR R ARG 50 5 752 PR A 30 1) f M
Bonferroni 7 EESATRIE . BRI R (GR) For,
A8 He A x P KB, SR FH Spearman A 2G4 Mt
AT AR M e, P<0.05 MERASIT
2 % R

2.1 BHKR—MAEO . S5 A A TBI 41K i
PilE 11 d FET- 4 H FET %R 16.67%.

2.2 HAKBEIIRTG MAP,HR 284k (36 1): %40
K ELTBI Rl MAP, HR 25 ¥ G5 X
(¥ P>0.05),

*1 &HKFR TBIHIE MAP. HR BT EEE: (x = 5)

13 FSILYIEA MAP (mmHg ) HR (¥X /min)

- (H)  TBIR; TBIJG 1d TBI Fif TBIJG 1d
Xif 4] 8 8144135 87.30+5.04 340.35+24.09 310.58 +73.66
BITBIZ 8  75.68+4.59 87.35+2.93 368.35+73.70 402.98 +77.90
HAITBIZH 8 80.75+4.65 82.00+0.85 423.55+62.87 485.85+16.62
F{d 2.650 1.549 2.158 4.404
P1a 0.125 0.277 0.172 0.058

# : ImmHg~0.133 kPa

2.3 &4 K BUTBI JE AS [R] B 8] 500 2% TNF- o
IL-6, IL-1 B . IFN-~y KV b (£ 2) : EXR
W0 ) 25 e R R, TBLJS 1,7, 21d, 341
TNF-« | IL-6. IL-1B K IFN-~y /K- HbEi2s a4
Geit2E i L (H) P<0.01), Ui B AS [R] s ] 55 25 P9 40
Jf 5 7K SE AR 4k 5 2, TBI 5 4 i B 7K ST B s 3]
FER 2T . A LE TNF-« | IL-6, IL-18 |
IFN- vy 7P LU 2 S A Geit2# 3 L (33 P<0.05),
TR TBI 4145 9 0 41 i 41 A PR 7 /K 72 8 T 7
TBI L FxS B2 . HE Rl S5 2R o se BAE T, i
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H AR (P>0.05),
2.4 2R B [T [a) o5 1

R2 BAKXBAERBES TNF-o.IL-6.IL-18 .IFN-vy KEIZWELER (x +5)

ar iy E TN 1-6 -1 TFN- y
. 415 :
VB mtDNA S EE 3L R 384k () (ng/L) (ng/L) (ng/L) (ng/L)

7. fh A - . popilski] TBIJG 1d 169.30+16.46  57.41+10.67 10.71+3.95 1026.68+311.02
K HY 22 f HE R (R 3) - 4% TBI 5 7 d 176.65+28.97 4775+ 987 10224376 111639+ 159.85
Ja
SZHG A 1L/ mtDNA 2 fifd {5, TBI 5 21 d 195.60+11.73 7098+ 827 14.68+325 1188.83+ 43.6

{2 TBI 41 TBLJ5 1d 22639+35.10° 84.56+13.28% 21.56+4.22° 1482.61+128.86°

Z AL micol . mtco2 . mico3
B FH B 2 A 2 AR,
1 3 P25 K B A 22 1k
O AXAE TBL)S 1d, 7 d §2
21 0 R A /I Bz miDNA
micol F) HHE AL 7K SF 558 IR

248.62+16.60* 106.60+10.07% 23.87+2.66" 1824.09+282.23 %
285.51 £24.59% 113.38+ 9.74" 283743317 1917.16+212.69%
26528 +11.95% 86.23+13.717 18.76+0.16 1466.70+ 53.24°
32292+ 8.62% 117.54+ 5.50°"27.07+1.447P2231.45+114.76?

341.57+23.56 114.83+ 839" 30.08+1.33%P2210.63+ 48.16%

TBI J5 21d
A TBIZ TBIJ5 1d
TBLJG 7d

8
8
8
8
TBLJ57d 8
8
8
8
TBIJF21d 4

T« X HRLL R AR, AP < 0.05 5 5178 TBI 41 HARL, PP<0.05

TBI 2 mtDNA 3K mtcol £F Pos.1. Pos.2 i 53 2

A B2 m A G S0, H R TBI AL/ MR

mtDNA mtcol A H ALK B A T2 74 TBI 24 (3%

P<0.05),

®3 FBAKXBRARRE LT mtDNA XEEE

EHEALING , PIZH Pos. 1., Pos.2 /K44 B S AR T4}
HRZH (4 P<0.05) 5 {H 5458 TBI 21 [hAg, F A TBI
2 mtcol JE R TE Pos.1 7 5 i) 3 H 36 AL B 42 BH i,
Pos.2 i 5 KA S L MG B i

RENKTFRIELE (x £5)

- IiL/]VHR miDNA SRR Y £ 4 HAKXRIM/E mtDNA £ E mteol R Az
Bt B HELKF (%) RELKFHEEE (x+5)
A
micol mitco2 mtco3 w3 i YA mtcol (%)
X AR TBIJi1d 8 12754079  9.48+1.11 6.55+0.60 (a Pos.1 Pos.2
TBIJG7d 8 6314058 7.99+150 4.26+0.43 o 141 TBIG 1d 8 5374067 20134273
TBIJF21d 8 11502077 1038135 6.60+0.22 TBIJE 7 d 8 3124060 9.50+1.83
BETRIZL TBIG 1d 8 10.61£041% 8.04£0.96 5.51+033 TRIE 21d 8 5094038  17.05+4.49
TBIJG7d 8 1082+1.57" 11.59+£0.83 6.58+0.96 % TRIZL TBIJS 1d 8 454+018° 16.67+150°
TBI/G21d 8 1057092 9.86+091 6.13%0.36 TBIJZ 7 d 8 481+087° 16824548
FETBIZL TBIS1d 8 7.99+0.39%" 9024022 506+0.10 TRIE21d 8 48340727  163142.99%
TBIG7d 8  689+084" 966050 5924026 FHTRI4L TBIJS 1d 8 4074023 11.90+1.68%
TBIJG21d 4 1023£093 10.96+0.95 6.73+0.46 TBIJE 7 d 8 3484067 10.29+2.69
T S0 BRAL YRR, *P<<0.05 ; SRR TBI A1 R T HL#R TBIG21d 4 497+092™ 1550+3.10"
"P<0.05 VE + 530 TR T HL AR "P<0.05 5 5 8 TBI 4L e Bk
PP<0.05

2.5 AR/ micol FEPIN [F47 5 H 34k
HOFE AR A (R 4) - SXFIEAL LA, TBL S 1d,

270 TBI 41 M EE A TBI 41 1L/ mtDNA mtcol JE[A
TE Pos.1, Pos.2 v pi ¥ 5 L L AL B4 E 78 TBI 2
mtcol FE P 25 B 3L 4 B 42 o B B (3% P<<0.05).
TBI 5 7 d, B A2 F 8 A 2 mitcol FE R AE Pos.1 v/
S B AL IR 4, Pos. 1 7K -85 14 %6F IR 20 B i
5 (P<0.05) 5 3 41 [8] Pos.2 fo i L3 22 5 o 4e it
245 X (P>0.05), TBIJ5 21 d, %% %) TBI 41 F1 8 Y

2.6 LR BN/ R miDNA SCHEEE AN 7]
A 1 A KO L8 (2 5)  TBLJS 21 d, 5%
M2 Ho A, e Y TBI 21 5 H 8 TBI ALK ZH 4 micol -
Pos.1. mtcol-Pos.2 Fll mtco2-Pos.1., mtco2-Pos.2 }
mtco3-Pos.3 ¥ 2 i AL R, [R5 bRk -F15
W1 75 (3 P<0.05) 5 1552 8 TBI 41 A%, 5 7Y

TBI ZH mtcol-Pos.2 {37 i &2 2= 1 AL I, mico3-
Pos.3 Bid HHAL XTI, 3 14 E] /5 mtco2-Pos.3 .

&5 TBI/F21d ZFAKXRMALRM/NE mtDNA KEEERE LR FELKFEE (x +5)

5 ijj%ﬁ mtcol (%) mico2 (%) mico3 (%)

- (R) Pos.1 Pos.2 Pos.1 Pos.2 Pos.3 Pos.1 Pos.2 Pos.3
X HEZH 8 2.72+0.52 7.34+£253 6.49 £0.67 9.44+0.70  7.08+0.73 3.06+£0.27 226+0.14 436+0.14
%A TBI 241 8 430+£0.50 13.55+1.54 840+0.82 12.05+2.09 8.65%1.65 4.02+041 2.89+0.33 556+0.98
R TBI 41 4 3.58+0.93 8.45+1.55 9.14+1.87 13.37+2.54 9.88+1.94 4.69+143 387+146 698+1.52
FA{H 4.947 10.322 4.857 5.082 3.374 3.520 3.486 6.304
P1{H 0.036 0.005 0.037 0.033 0.081 0.074 0.076 0.019
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mtco3-Pos.1 Fl mtco3-Pos.2 tLi 22 R ¥ LG 2% =
X (# P>0.05),
27 M RYES M XY BT B oR, MAP 5
TNF-a | 1L-6 S IEASE (r fH 551 0.236 1 0.272, 3
P<0.05) ; mtcol 5 MAP, TNF-a . IL-6. IFN-~y &
TR (r {2050 -0.273 . -0.330, -0.330., -0.352,
¥1 P<0.05), {H PGPS 5 A AH DGR3 o
3 it i

A5 3 3 I A2 0K TNF- o L 1L-6, 1L-18 .
IFN-y 7K F-F 0l 2 17Nl mtDNA | figi 2H 258 A 21
DNA 3 /MX35 (mtcol . mtco2 Fll mtco3) H CpG i 15
f) FH B K 5 I TBI 8525 484 1. DNA H
FeAb R ML 3 3 AR SEMEEAT T 400, DA
TBI X ze 4 i35 ML AN B 45 JRy 2 i A v e AL

DL DNA AL R0 A0 2 UL A% 24 AR AL O 1
FHAE TBIAH G5 3458 03 Hh 9% 112 W858, Haghighi
257 i ST TBI SR ER 5 2ot Rk M, &
PR35 A R S AR T e i S PR A7 a5 5 2 i
FIBET: AR K BRI R RS LB A . I a)
1 % 18 i WAER 2] 1Y) 2 T I o A R e e 1 A I e
B FN N S DNA 3R fL RS i -1 (DNA
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