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Establishment of a rabbit carotid atherosclerosis model by injection of Helicobacter pylori
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[Abstract] Objective To establish a carotid arteriosclerosis model with New Zealand white rabbit by intravenous infusion of
Helicobacter pylori (Hp),so as to lay a foundation for further investigating the relationship between Hp and carotid arteriosclerosis.
Methods Eighteen New Zealand white rabbits were fed with high fat diet for six weeks; six of them were randomly chosen and
sacrificed; the other twelve were evenly randomized into control group and experimental group. Animals in the experimental group were
injected with 0. 5 ml Sydney Strain 1(4X10* CFU) into the ear vein once a day for three days,and animals in the control group received
normal saline in the same manner. All the animals were sacrificed on the eighth week. The blood lipid, carotid intima-media thickness
(IMT) ,and plaque formation were observed before and 6,8 weeks after the intervention. The animals were sacrificed by air embolism and
the carotid specimens were collected. The morphology of the blood vessels and the presence of plaque were observed with naked eye. H-
E staining was used to observe the blood vessel diseases and intima thickness. Results  All the animals survived, and hyperlipidemia
rabbit models were successfully established after 6-week feeding with high fat diet. The blood lipid level, carotid IMT,and blood vessel
intima thickness were significantly increased in the experimental group compared with those in the control group at the eighth week(P<C
0. 05). More prominent atherosclerosis was noted in the experimental group compared with the control group on the eighth week.
Conclusion Carotid arteriosclerosis model can be successfully established by intravenous injection of Hp in rabbits with hyperlipidemia.
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VT A R B 5T K B, WA 1T R AT T ( Helicobacter
pylori , Hp) 5 3l ik o # i 1k Carteriosclerosis, AS)
MR FRA — R I PR 0 X B F 58 R B, 12
PE Hp BGAE Ry — A2 7 fa 6 R, 7T Be 5 B3 ik
ok RE B Ak K S50 kOB A8 I G A W 1S n , DA T 51 S ki
LA B 1 2 AT AR AR 3 ) koo o A Ak ) L4k
VEFIALE o AW 28, FRAT 7 i PR b 2 B, A ¥ 4y
25 ok o5 B Ak 14 S8 B S B A% G2 BRAE BTl Y B
B bk o83 A R Ak 1 5 A PRER 2 I L R IR AR PR e
IR AR 46, E G 55 R 0 B3 09 35 3 Jbk B B v mT LA
#| Hp AHOCHUR R FRIES . Ry, Fe i1 A g7 Hp
SR 1) 205N Jok ok) A A AL S W R Y, SRy gk — 2D i W Y
BEEILAN . A ISR A ST A R R I AE AR B Y R ik
bR H G IS Hp, s E S T SR B8 ik ok #
AR AL
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1.1 ##

1.1 S®ah4y (R MEERE 2% 18 H,2~3
A AR A 1.5~2.0 kg, 2 ZZFBE K%L K5
Pyt $8 fE, AR P2 AT OE 5 O SCXK (7 2007-
0003) » ¥ FHF Al IE 5 SYXK (P 2007-0002) ,
1.1.2 HpmEwH RHER RS
P B 5E N AK Sydney Strain 1R SSBE, A S 7
e R 2 i s B T AL R S = AR L

1.1.3 EEZRAMME  Gifbsyh i A bt
— T N 2l Dy v ] B 24 A AT AL o i
2B s 0 i B R & A b s b AR AR T
PR AR A A 3300 AL F K OF 2 35 [ Deven {U 47
N L b AR 0 HL R 72 [ Eppendorf 23 )
Pt s XL 4 [ 8l A Ak 56 14l RN A7 R
HLER o PHILIPS iE33 AL E % @ 5 2 WL,

1.2 %%k

.21 HiEmERERANEST IAHYWHRE
e % SEmh R R 1 R S AIE RS 4 T iR
REWR IR, B HAROK ., & IR RHEC T o 106 I8 [
W15 9% fF 25 8 45 %6 J 3+ SERER RE Y L SE IR OF
UAAT S 0 D JFRJE A 6 FE s, G i B , #5358 R
6, Z2 315 1 68 75 G I 45 3 ik N H R (intima-media
thickness, IMT) ; 55 6 J& i, ML EL 6 H 525 5
Yy, LLZs SAe JE 35 R B 5 0 AT 351 20 bk e B 4 2 K
A0 2 R e AR ILRE A R R S ST

1.2.2 =Rt nd RAE &8 ME S 8 A

TSy Ji5 4 T8 B BE AL R 5256 3 ) 43 R X B 4 R
SCUOHL LAl 6 ., PRI Ak S 4G T g TR R R
S0 A1 [R] A2 BE R B9 SPF R /RS
L Hp i B bk K e PR A sk o 7l L 2 B
S5 W K FE B Hp R R SS1 0. 5 ml(4 X 10°CFU) ,
BEMIRE 24 h VRS 1K, IESE 3 K, X A DLSE & E
PR K AR SST B[R] BE AL BE

1.2.3 dufgaedl 25 T ERge Faa a5 o D VI
IGIEEE 6 MG 8 FITE R, B R E Sk Ik R 25 I 1l 3
ml,3 000 r/min &> 10 min, 88 BUAL 7 — 80°C A%,
SR FH B A 325 A 00 2 i B 7K

.24 Hafke sty ERE HEEETL
BHFIRTT 2B o D PR JE S 6 FNsE 8 ik T, A
G B 2% i Ik 1 59 06 B BE 2 88 30 mg/ ke RS . )
RN E T F ARG o g SiEs . LL 8 Vo i A #h it
RGBT, Fo 0 R HAR A A, 4 4 Sk W 300
SRR PR Sk AR R L AR AR 0 RS, I B ik
IMT (FEF S B 43 SURT 1 em AR ) W2 I 45 1N BE
AILEHE AT,

1.2.5 Ha kAL HEFNE WKLBIFHREH 6
JEIBEALHICR 6 H 5256 3 H DL K 5256 iR )5 55 8 A
T A SEE0 B ) L ok 25 SR 26 TR AL AR SRR IS 3
oo 45 S 7 00 25 B Jpk e R G AL A2 MR 46 T S B ik
5 4 T T8 4 3h k) 24y XCE A R 4
HE L B A A 245 4l A 2 B TE AT T TR HR 0L
KA E LA, A LB DL RIS S,
10 %6 [ L A s i R )RR 5 pm, H-E 3
05 6B VLSS I A5 72, 0 1A PN R

1.3 it AHEU r+s Fow. KRR
& J7 223 B, LL SPSS 13. 0 483 4k 1 k47 48 3.
P<0.05IN W ERA G XL,

2 #F R

2.1 ZERaHHEL LHBIM AW T
KA SR S W S Hp W5 18 A R £ 3l &
AT B e AAT 2

2.2 FB%H 6 REMIEIRLE

2.2.1 MfE AT RF ik IMT ik SLHH 6
il BRERECTC) LB = BEH 3l (TG) AL % B g &
P B (LDL-C) 7K S 34 W 25 8 T S5 30 /i (568 0
) ERAGIE X (P<0.05,% 1 IMT 45
FIHT G 0 OB IR, ZRAHITFE X (P<
0.05,% 1),
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Tab 1 Comparison of blood fat level and intima-media thickness (IMT) before and six weeks after experiment

(n=18.x=*s)
Time TC TG HDL-C LDL-C IMT
t/week cp/mmol « L1 ¢p/mmol « L1 ¢p/mmol « L1 ¢p/mmol « L1 //mm
0 1.254+0.33 1.1340. 26 0.63+0.11 0.6940. 35 0.26-0. 04
6 23.89+2.34" 2.05+0.57" 0.6640.13 21.77+1. 24~ 0.38+0.05"

* P<C0.05 vs 0 week. TC: Total cholesterol; TG: Triglyceride; HDL-C: High density lipoprotein cholesterol; LDL-C: Low-density lipoprotein

cholesterol; IMT : Intima-media thickness

2.2.2 HHMORELAFHE LK 6 M. &
FUBl) Kk A UL D i A PN R RO T SRR A 22, TE R
FERT L (L 1A H-E 4L 05 WE ] D i 457 P g
TG IE DR R UTRL(E 1B) .

Fl1 ZWRE6ARMIAMKKREN(A)R HELBER(B)
Fig 1 Gross specimen(A) and H-E staining(B)
of carotid artery at the 6" week

Original magnification: X 200(B)
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2.3.1 T4 Fo LI 4 A KT K 3 Bk IMT
OISR 8 LS4l TC. TG Al LDL-C 7K 8
B T RIRAL L 22 58 Gt # B L (P<<0. 05,38 2);
Mk IMT hH A B B3GR, 2 R A Gl % &
X (P<<0.05,% 2),

2.3.2 WEHASFHL LI 8 FN, XA R
S Jok AT IR W D PN 5 T SRR e R R T AR
T 1) i 20 R 2 A) 52 56 21 4 391 8 ik 9 I mT O 2% R
AREE R TR A ESC(E 2B, JEE TN W
ZE 0 BRI PN PR R R OIS A 1 1 R e 2 D AN G
4 9 TR 40 L TR (I 2C) 5 52 36 4 1t A PN R )
JEE o PR IR S 1 T L4 A L, P A R 9 K A A DT
L 2 L HE S ZE AL (D 2D) . S50 20 0l 4 PN B B Ry
(64.32411.42) pm, BX ALK (45, 88 +6. 20)
pm iR 22 B G R L (P<<0. 05),

*2 KWE 8 FAX AL A MAE KT BB A IMT b 5%
Tab 2 Comparison of blood fat level and intima-media thickness (IMT)in control group and Hp-infected group at the eighth week

(n=6,r=%s)
G TC TG HDL-C LDL-C IMT
roup cg/mmol « L ! c¢g/mmol « L ! ¢g/mmol « L1 ¢g/mmol « L ! [/mm
Control 24,93+2.12 1.96+0.59 0.68+0.17 21.8141.25 0.492+0. 08
Hp-infected 27.584+1.03* 2.70£0.62" 0.66+0.15 24,254+1.96* 0.66=+0.06*

* P<C0. 05 ws control group. TC: Total cholesterol; TG: Triglyceride; HDL-C: High density lipoprotein cholesterol; LDL-C: Low-density lipo-

protein cholesterol; IMT : Intima-media thickness
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Fig 2 Gross specimen and H-E staining of carotid artery in control and Hp-infected groups at the eighth week

A :Gross specimen of control group; B: Gross specimen of Hp-infected group; C: H-E staining of control group; D: H-E staining of Hp-infected

group. Original magnification: X 200(C,D)
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Sk AERE AL Y m fa DR R L BEE X 3l K ok A s A
Az R A FE B IR L BT B W s TA A AT R — F 4%
REPE BN , e 0L KR Wil 28 K 5K (Chlamydia
peneumoniae , Cpn) | 7 #f 0 Wk B Jfl T§ ( Porphy-
romonas gingivalis P. g) . Hp 1 o)) ik s 1 1 £k JE
B B AR S P B R AE O B ik
o85BS LRI 1) 20 ST A B DR 2R £ 32 IR N A e o ORTE
Ry ik — AW 53X S T A 1 15 2 ok ok R A AL 2 1)
MICF . HATE &7 Cpn J8& e 5 3l ik o) FF B b 18
RIS P g YL G B Ik B RE AL AR R AR BIF 5T
PUE ST Hop B G 250 20 Ik ot A A £ 455 38 5] P b o
AR ULAH K AE

5 25 L 2 2l I o A Bl Al 2 2 1 T i N R
Bilit 3 1M B 7E Bl koS A A Ak ik B b ik ST
HEAE R A58 T P4 =2 A o S X 4, D s
B g T A5 1 e ST AR v IR I AE A AL,
JiR 7K V- J2 e AR I 2 0 5 R R ) A ST A B R Al 2
— IMT # Ay 2 5 109 50 ik os A s Ak 1y SR 0L o
PRI 25 2 230728 S0 W0k 1 3l ok o A B A s 78 1Y) A7
P, ARBFITAESCI S 6 J& B AG I 1 A 48 b L 45 R
AN IR KRR SR 6 RS, e TC, TG, LDL /KM &
Tk Sl ik IMT [ 1E 5 S AH Lo WY 38 s 4R 0
RIS K R OG L SRR 25 L H-E 44 6 7] DL i
NG R, DR IR BT DO 45 G il B A& 318 ik
AU A7 BU% IR S i IR ILAE S A B N7 2

FE Al b A 9250 % Y Br b4 19 Hp
PRUETR PR SS1 BUdi S 40 s 1, ok 2 5 Hp R e 3
SR RERE ALY . Hp 1F 0 B AT B9 40, A7 F
G PCR 14 H A K ) 3] & 78 N\ 250 50 ok 45+ il
FEBE S A 7R HE DU A] BE R R R M R E
o T IE A AR B FE s B, DR O A A A
FHDKTE S Hp B2 08l PRk i R A sh W AL, 520
iR R, 5 RA M, SRS 8 SR SE 4 TC,
TG.LDL W & F+i5 . $7 Hp S8 Y% ml 0 5 & g i
S g A, X — 25 R AT 5 BAE /Y e TR T 52 #1 3l
MR R IR R SR 8 Y
AT 5% 0 4130 B T 0 A R
H-EJ (058 T W %€ AT UL 3 ik oks A A b e 2 1]
ML AE PN G TS R S5 Hp J2% 3 39 30 Bk 5k A i 1k 3h 1
BRI ), P Hp BB In & & I8 i e Sh

AR S v B I E Sh A 1 35 3 Iok o R R Ak Y & R L HE
33 ] i 2 PR T 1 g o TR 1 b R 28 3 A
(A I AL Hp J8% 4% T 8 38 2 52 g o 1 15 >k 12 32F 2 ik
o FE B AL 1 E R

A HWFFEIAH Hp 8R4 vl B8 38 o LT 38 428 5% i 1l
FEACI . (1) N RE Z A US40 Ml LDL 2 /R 3R ik,
WD T AT LDL (4 W R A DT 3 A 9
JoT B4R A0 IS PN R A0 L, R IR R N G T I N
R U0 5 (2) 12 P 3 3 1k iak e A2 i B BT A Ak AR
AL R LDL (ox-LDL) , ox-LDL i i [ W 41 Jfd 2 i
(9 LDL A2 144 B Wik 41 i £ BBOE B vk 41 i, =2 340 8h
ik P BB 11 i 80 % 2T 4 Bt e A1) R ox- DL ) 41 it 5
PEAE F SO TR 20 SR 5K | o A L S0f R 3 Hh B AR T
b 53 8 14 B T 0 L T B FE ) 115 Kk JR 3 48 E
SV 5 (3) B AR B4 0T A5 0 R LDL 454 i
HE VG5 A0 R A A A A B TR 5 (4) PR 2R S 2L 41
JL R F-4n TNF B 11 %5t v 38 1 0] 384000 I 3 0 A
K% FERR 2 A (VDL 1 51 & & B8 I iE , P9 # K 5k
B2 JRAE A 5T A W] A B LK fi# VLDL H g =
Tk H eV FH 04 B 2 1 e T T B R O AL DA T o
VLDL 43k />, S 3 VLDL % & I 5. 189 Hp
SR B R N LA AR TR L S B TG 1 Ak X aT
At 2 Hp /&4 5 8o g 488 2 8l 0y vl gE Ll 2
— BRI OIS IA R, Hp B R L 4 i B 7
JEHJE TNF A5, S EEA P TG 13 61 R g
TG Tt LA K HDL Ve BE TR, 54 B g Al il g A%
2 (B1RE B e A B DG EK , R [R]4E HE 500 3l bk i
FERE AL HIE K

AT ek 0% 1 5 25 20 Jhkoks A B Ak A5 8 1) 7
PR AUBEAR A3 10045 P9 N = e AR B R B 4
S B s B ARDRL IR SR 2 S RIVRT S 57 3 ik o A A Ak
P AR AGTRL R0 R Y LA R B ] R B A R
OB R AR | T M O A A AR R A
S B N S50 B K oG A AR 1 o B A B R . AR SR TE
e IR LRE A 138 Hp 8% 5 £ 37 Y S 35030 ko ok FE
B AR AR TR, DA s ML 79 1 B2 68 2l 4 A8 78 55 11 R 5
PREE M EEIT, E— B0 UE T Hp J8 Y A1 50 3h ik ok B
WEAL A OGP . 3 F IR Hp M B g 0 B 1 . 1%
FERY 8 157 R Hp B 55 150 ik ok i 1k % 4=
R AH SCHL I 58 25 T Heaih I DA AR i B Jak g
11 BE T 190 390 0 Jik e B R A 4R TR A LA
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