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[ Abstract | Objective To investigate the difference of main pathogenic bacteria in subgingival plaque
of periodontitis rabbits under normal oxygen and simulated high altitude hypoxia conditions. Methods A total
of 40 rabbits were randomly divided into 4 groups including a normal oxygen periodontitis group, a normal
control group, a hypoxia periodontitis group and a hypoxia control group (n =10). Rabbits of the periodontitis
groups were given ligation of anterior teeth by steel wire and high-carbohydrate diet, while rabbits of the hypoxia
groups were raised in a low pressure oxygen cabin simulating high altitude hypoxia condition (5 000 m),
23 h/day for 8 weeks. Genomic DNA in subgingival plaque was extracted after 8 weeks treatment and 16S
rDNA gene fragments were amplified by polymerase chain reaction ( PCR) to test 6 periodontits pathogenic
bacteria, including Porphyromonas gingivalis (Pg) , Bacteroides forsythus ( Bf) , Actinobacillus actinomycetem-
comitans (Aa) , Prevotella intermedia ( Pi), Fusobacterium nucleatum (Fn) and Treponema denticola (Td).
Results  Gingival bleeding index, plaque index and periodontal pocket depth in the hypoxia periodontitis
group were significantly different from those in the normal oxygen periodontitis group (P <0.05). Putative
periodontal pathogens, including Pg, Bf, Aa, Pi, Fn and Td, were detected both in the hypoxia periodontitis
group and normal oxygen periodontitis group. The positive rate of Fr in the hypoxia periodontitis group (80% )
was higher that in the normal oxygen periodontitis group (20% ) (P <0.05), while the positive rate of Pi was
higher in the normal oxygen periodontitis group (70% ) than that in the hypoxia periodontitis group (15% )
(P <0.05). Conclusion High altitude hypoxia is the main reason of periodontitis aggravation, which is also
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1.1 HAAs

THIERE R, MEMESL: AT (2 000 £50) g, A IR 5 5
B AW L FRIER MR Pe (ATCC 33277) Aa( ATCC 43718) . Td
(ATCC 43037) .Fn (ATCC 25586) Pi( ATCC 25611) .Bf( ATCC
43037) ( DA DAY 2 TRE S LI E) R AR (56
ERBERZFGEIFRESE R ) ; GelDOC2000 FE K KAR R 4t ( Bio-Rad
/5Al) ;PYC-150 B PCR L (MJ Research A /], 32 ) ; K FrLIK
X (Bio-Rad A H]) o
1.2 F&k
1.2.1 Zhppore fpsimigdyy,  IERE R e 40 L CHibFEE B
SEEEh L BERERS AT 2 000 g) 584 B T
Gy 0SSR BR AL DR SE A0 A | s R R AL L RS G A, 4L 4
H, 1 10 R, 5L 20 Wit
1.2.2 ZFJR R AL ST 4 D e B S 4 K R
30 g/L L L2 4 (40 mg/ke) LPA T SR RR T, [E] 2 1 Jhc 0k
R, O IE LN 22 (HAR 0. 2 mm) Z5FL XU G0 R S oF 3
B, GEFLLLTNT BRI P BB LIRS A iR &5 & F R, X
AT SR AL I 5N . RS Keyes 2000 (LB 56% |
SRR Wk 28% (iKY 6% BELE 4% (S AE K 3% ST K 1% |
BER 2% R/ g s ) MR o W i TR S 0 2 A v JROx IR AL B
IC HEARAR FLIE 45 =5 B 5 000 m i 3R 8% , 4 KB 420H (] 4 23 h,
5 S0 A RN S R BR A AR IE H AR T AR
1.2.3 45Tt b s i ARJGHE 8 Jal, 43 HIA 2 & 4l 3)
Y SEIRTR A0 P B 5 SRS B (gingival index, GI) . FIZF A 4R £
TEXCT A ) 2 25 i s % R 8 FF Ak RIS R R g o, B
HRER 5 UL I R LT 50 5 2F PR B X ( plaque index, PLI) ;
FEA 28 e B0/ TR B6E I s Y, B ST R A TR sl U0 4 T
BRZE T AR (B B Ak, 79 1 ~ 2 min J5 WLEE (41 5L, R Loe FlI

Slliness PU43 B E 43 PR ; FI2TRE ( probing depth, PD) : 7 JH 45
EIU A BT A R U 2 R il 8 L T P G R, SR 6
APLE A . BESH 1 AT
1.3 REBRTH®

TR S PRI S, 22 BR AR b P B, FH G P ) R 28 AT J] 4%
TGRSR T 3, & TG EP &, - 70°C 4545 .
1.4 3T #sAAnE H 4k & DNA 2R

P IR AN SE B 20 DNA $2 350070 6 18 BH 5 $2 IR A B A
FRUER HRIEH 4L DNA,
1.5 PCR R Ak & B A+

PCR It S ES 9751 W2 1%, DPCR B &
DNA #ifg 1 wl,2 x Tag PCR MasterMix 12.5 ul, | FiF5|49)
(25 pmol/L) £ 1 wl, EB 77K 9.5 ul, BRI 25 pl, @PCR
RiZ&fE. 95 °C WS 2 min, 95 °C AR 45 5,57 ~60 CiE k&
1 min,72 °C#Ef# 1 min, 28 32 MEKF)G,72 C LE{H 5 min,4 C
{RFF. @PCR J N =PIk . B PCR 4715 ™4 5 wl,6 Fi[# br
53 % WE T bk B Pg ( ATCC 33277) , Aa ( ATCC 43718 ) | Td
( ATCC 43037) .Fn( ATCC 25586) .Pi( ATCC 25611) .Bf( ATCC
43037 ) Sy FEPEXS IR, A8 RUEEBR 1 ( ATCC 27607 ) Ay B 14 X BR, AN
TMTATREAR 4 SV AR 2R R 2 AR, 100 V HLJE T 2% B fig B
FEIEHLYK 50 min, L DNA Marker DL 1 000 34 DNA 4 T &7
T, R HMRRMAL T R 47 .

%®1 Pg.Bf Aa Pi Fn .Td #¥53HE51¥F 5

EN 31 (5-3) B (bp)

p I i : AGGCAGCTTGCCATACTGCG i
¢ T : ACTGTTAGCAACTACCGATGT

4 b 3% : ATGCCAAATTGACGTTAAAT 557
a
T : AAACCCATCTCTGAGTTCTTCTTC

7d _F3i# : TAATACCGAATGTGCTCATTTACAT 316
i : TCAAAGAAGCATTCCCTCTTCTTCTTA

F ¥ : GGCCACAAGGGGACTGAGACA 61
n
Fif# : TTTAGCCGTCACTTCTTCTGTTGG

i i : CGTGGACCAAAGATTCATCGGTGGA -
v
i : CCGCTTTACTCCCCAACAAA

B 3 : GCGTATGTAACCTGCCCGCA 64l
R : TGCTTCAGTGTCAGTTATACCT

1.6 %35 o4
K FH SPSS 13. 0 G4k {1, % %5k GILPLI SR Fi B A
B FHEORL PD DL & +5 0%, 4L SR F 5 25537
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Bl 2&E8AREINAEE XLHRA

B2 SEEXBHA)MFEFRELEH(B) FEAALR
FEAEWE (HEx100)

2.2 ZWMERIT PG RIEARLE

G AR AR 25 SR S, o B S 30 4 A JL 4 b GLLPLI ¥y F
Hpsed, 5 Fxt A PR A A B EEZF(P<
0.05) , = scans PD {8 (4.433 + 0. 171) f 3 i T B 0T
41(3.370 +£0. 104) FIEESZH 41 (4. 070 £0.126) , 22 A7 Gt
22 Y (P<0.05),
2.3 BF RO FTEIERAM BRI

Pg Fn Bf Aa Td 0] 56509 B TE = DR SE 36 20 B A R & F
1o BN BR AT ST S A, e F A 5 SR S B 4 A 2325 80%
BERTHRSH(P <0.05); Pi 72V 5 S50 20 14 R
70% , 3w THAKH(P<0.05), k2,

R2 CTHMERFANEBFEMMHE (%) ]

5 n Pg Fn Bf Pi Aa Td
SEEATEZL 20 6(30)  2(10)* 6 (30) 1 (5)P 2(10) 1(5)
FEXTRAL 20 13(65) 5(25)2 14(70) 4(20)b 4(20) 2(10)

SERSEZH 20 18(90) 4(20)* 16(80) 14(70) 3(15) 6(30)
EESTEG] 20 20(100) 16(80) 18(90) 3(15)P 6(30) 8(40)

a: P< 0. 05,53 REHAEILE; b: P<0.05,5F R LiHmkiz
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PR S R E | Al EE 0 52 50 M F JE 48 110 s A R
AT LR 2 ] 9 995 TR 27 F 9% B AR AR 2 WA 118 S AR 9 o
ASHIF T AR A FLIE S5 SR FH 1F W 22 2F S0 45 L w5
RE AR AU IR R L EABE (WK 5 000 m) TR 4
ST KR TR B SRS 38 o A IE S vy SRS 5
ZH RNV JE S 56 20 1) Sl A TR A 28 JR) AR I I DR % B s
PHRNEOR o 45 07 T B A7 78 22 S, Ol v SR JR) 4R i A
FARME— D R SRR S 4D R WS 4G
RBRUTE SRR, i 8 R K BRI i i C-
SN B K 8 T e 2 JE R 4L 48R S R A T o
JE 5 P A0 o B P

FEF JE R B AN BRI o, B A 22 Rl ik Ik e %
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SR ) ARE A, G HGE A5 355 5% 25 R 2 K7 21 1) DR 480 TRT A A
W o A A 2% 5 A 0 24 J) ] 3500 R
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PCR st R i B T PR XS R AP X B8 2 2 i x)
W ORUE T 51 00 ey FE e Stk o R 25 2 J s vy i 5
040 Pg \Bf Fn Aa Pi Td i %53 5 & 100% 90% |
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S DS B ARG HE R e T A0 B R RR Y 2 Pg Bf s BT
HA BENT S E80nt:, e Z oL T4t m =
HIHIARE )1, BA B & F RBIRfwae " BFaE
KI Bf Fl Pg #E BRI, Bf Fl Pg FLm) ¥R 50T, &
B Bf 8 SRR ZE RS 3 s v R 2 IR R Pg 1) Z i
VLU0 AN AP R 22 %, B G Bh A &
() BspA SR B e I R A R

X 1 58 S5 3 2 R it S 3 2 0 T R 30 T )
FHME R Pt e B . o RSB0 4 Fn (K 2R 80% 1
W T RS 4 20% 5 SRS H 4 PR R
70% W i i T SR SC B 40 15% o o &) ] S 30 1 Pi
BARE TR A TR LA, (HIE A 2 e 2 Ji 5 1)
PEBATR, AT BB R R « 7 = SR AR SR A 058, AL &1 4
JL(RBC) , 9k L 40 it (HB ) 438 22, il 0% 25595 B 31 1oy
TR F L 18 e DRI T L s ol 2 ) 2L
SUARNBEIEA T A AR TN A8 4 K OE 7 A AR . =
JEUg A B s Tl BB A ] A1 48 A g
pH (B~ B, ASFF 520 20 15 a0 Pi () A < F0 250, i
Fn Al LIAE pH 5.0 ~7.0 W% 5870 Bl N A= 7. Taka-
hashi"'* BFFE 2 W, flf FH A 20 O A& IR 19T o O 3 v
1) 3 B IR AE A W IR, Fno w] LU A HLIR A1
S, TP BEFR B H v, AR R pH (BRI F LA
FVETE , HARDIBLEIA fr e — 20 B

AT FE R A o SRR R BB AT RS I 2 SR 1)
— A E AN WA P AR K F  pH R O,
OF RSP SR OB A R BB T Pg Fn Bf 45
— SO G A RE L, K BB e N L R o T Pi\Aa
Td <5 580 28 J8) BU T 75 Jo A IR 158 1) ke A% a5 7 T
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AR BRI R A U o e SRR R S
T JRPRG A A R A A B R
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