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Effect of different kinds of water and diets on atherosclerosis lesion formation in

rabbits

Shang Rongyu Zeng Hui Zhao Qing Shu Weiqun Department of Environmental Hygiene College of Military Preventive Medi-
cine Third Military Medical University Chongqing 400038 China

Abstract Objective To compare the effect of different water and diets on atherosclerosis lesion for-
mation in rabbits. Methods Twenty-eight 3-month-old New Zealand male white rabbits were weighted and
randomly equally divided into 4 groups with 7 rabbits in each group and were fed respectively with tap-water
and basic feedstuff purified-water and basic feedstuff tap-water and high-fat diet and purified-water and high-
fat diet for 26 weeks. The blood concentrations of TC TG HDL-C LDL-C apoA apoB MDA NO and total
activity of SOD were measured every month. At the end of the experiment the blood concentrations of ET-1 and
Mg’ " were measured and the histopathological changes of the liver heart and aortic arch were observed and
atherosclerotic index Al was calculated. Results In comparison with the tap-water and high-fat diet group
levels of serum TC TG HDL-C LDL-C MDA and ET-1 were significantly increased P <0.05  and NO
and SOD were significantly decreased in purified-water and high-fat diet group P <0.01 . All high-fat diet
groups had typical atherosclerotic plaque and purified-water groups’ Al was higher than tap-water group

4.40+£0.75 w»vs 4.18 +£0.77 P <0.05 . Conclusion At the background of high-fat diet drinking
tap-water for a long time is more likely to result in the atherosclerosis lesion formation than drinking purified-water.
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1 #REFE

KW o
3 HU MR 2 28 H fRfiht 2.4+0.3 kg H
5 =R R PR e B R AR ST I S g s o R4t A
KIS SCXK i 2007 — 0005 {25 I 2 h B8R 3% 3E W
PR 2 AR RS F RGN 4 A AT X 5
L4 AK +SmmE TW  ES@iehic i 31% 54 28%
FKM 15% W# 5% BT 4% ZMYE 13% X5k 2% 58
1.5% BERERY 0.5% £ 0.3% 24K M4 4ok + il
kL PW o OSETIAL ASRoK + Sigiak TW + HED &g it
BT 89% Ml SLRbIRRL 1% NHEEE 5% FEEK 5% M 56
VA gligok + @igtakl PW +HFD B HPOK 1855 26 4
B JE I S A T e B ROK B B SECER G bR 1M 4 ml A6 45 35
LIV [ V&R AR Cict
1.2 Z2XH 544

—F LA NO WAL EfLE SOD N _fiE MDA

I3 Me® " R E msEREY TRRT NEE
ET-1 BBt & 1 G RE AR YRR A FR A 7
B AP EEEMARAR  EE R TRH TR
R dligok MIERSME AOK mRRTTHUK RS

1.3 HARELH &

M AT R EE A ABOK S H Ik 41 4 ml =R
#8530 min 5 000 r/min .0 12 min ML R 4 Fe bR S
B EE SR AR AR B Bl I i AR BEShH S7 BB AE

SMZER AL OB BEWE S 454y K EBIKS A
4% Z TP EEERCPEE 72 h HRLBKAH HS wm Y]
HE et W00 H 2T 245
1.4 384N 7 %k

S PR R 340 T 0 0 G NO /K- 3 N 4 4 Ak i 32 0
SOD {fi P BRAC L b 22 R 25 I 22 MDA 7K S IR 608 7k T
ET-1 K7 R4 AZEYb2aPH OLYMPUS #6530 ifn 35

1.1

IR A Y] A HE Ze @A I BASAEAE 00 Rl
B ek 2l kS RERE AL FH I R (D PSR DA A R 4
4 P P T2 PR T S e )+ B JEE L DA P B B i
FERANZ e OBEHRIFERE M BEB I ML IS ) i
MBS REZ T AN AEE b v
1.6 #%itxa®

TIHAE ] x =5 Fon SRHI SPSS 13.0 Gt 4t Pidife
ARIPRE I W EVE SR ST ¢ FEA KR 2 HAEAR IR
5 IR USRI 2K 5 22 04

2 HR

2.1 WK ST
PR TR 4387 48 AR AT 6 35 1 1 58 A 38 O K A A
#E GB5749-85 A pH B A1 — M Ak 22 46 b R B 4l 14 /K 5 Al
BB SR A AR AR BRI REM T ERK N
MEETTEMFERICERE ikt s & 5 &
WILE 85 B B BRFEIRTAKK WE1
2.2 —fiER

SRR AR BT L ARTESS 3 ~4 D AR TR
BT B IEESRERRR RFEHAME o SR FE T
PR T TE e T 2% P v AL A DR AR 25 AT 5 30 B i R
A TARmE TR Y HR MR 85 HHRS
ARG TW + HED 20 {4 i & W 5 % F PW + HFD 2

3.33+0.19 ws 3.02%0.29 kg P<0.05 €4 H Tt

BER K2
2.3 HAALREIEARTAA

AS[EVRDIFE 52 1 AR T i 7K 6S7 PG 24 4 IS 48 A 1
LR 3 ~5  FrA IR R s 22 A aEdeR 5
i LA LA TC TG HDL-C LDL-C KPP <
0.01 H TW + HFD @ ifii& TC TG HDL-C LDL-C apoB /K-
¥IEF PW + HFD 41 P <0.05
2.4 FA R ik BAC R BAE AR AL

JTA R IR R 2 5 3 AR A B S T SOD i P FE

TC TG HDL-C LDL-C apoA apoB /K- {& P<0.01 MDA NO KT P<0.01  TW + HFD 44
1.5 RFIEFENKE MDA NO K35 F PW + HFD 240 P <0.05  ifif SOD ¥ P4
PO m- oM B 3R 22O S MW TSR AL E s ik S TFPW+HFD#4 P<0.05 W#E6
F 1 dhigkinBRAKKRIEE
S ST IR I G NN T M 4 55 B 73 il B
R H pH f mg/L mg/L mg/L s/ cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L
3k 7k 7.2 200.3 1.0 229 368 0.0127 0.0025 0.0522 0.0125 0.000 13 0.00005 0.000 07
Lhiok 6.8 6.3 0.5 17 2.8 0.000 4 <0.5  0.0004  0.000 1 <0.1 <0.1 <0.1
2 FAREKRFAANMEETEESATREZTN ke
215 n 11H 24 A 34MA 44 A 54A
F koK + 5 AR R 6 2.79 +0.66 3.08 £0. 18 3.03 £0. 11 2.93 £0.15 3.13 +£0.98
aligoK + W38 ik 6 2.72+0.14 2.93 +0.19 2.77 £0. 11 2.69£0.15 3.00+0.13
Aok + Rk 5 2.75£0.11 3.12 0. 12 3.04 +£0.15 3.1£0.19 3.33+0.19
Ak + E g iR 5 2.44 +0.38 2.7 £0.26% 2.55 +0.332 2.2 £0.25% 3.02 +0.292

a P<0.05 5 @ kK +SMgrasas
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£33 FRAAHRESETKBRAFHKNFEZRME TC TG MIFME x+s
Eitay 25 n 1A 24 340 41 54H
TC mmol/L B3k + 5 ke 6 4.36£1.11 1.60 £0.56 1.89 £0.87 1.48 £1.22 0.82 +£0.49
LK + @R AL 6 5.17 +1.43 1.35 £0.40 1.80 £0.77 1.25 £0.69 0.97 £0.97
A SkK + ek 2H 5 21.69 +8. 64 28.00 +1.01 29.04 +1.37 27.52 +3.64 29.08 +5.58
Sk + m e ek 5 7.97 £5.17° 12.13 £6.60* 10.80 £10.282 11.93 +8.18% 18.60 +10.60*
TG mmol/L H oK + i i kel 6 2.67 +0.58 1.10 £0.55 1.24 +0.55 0.71 +0.49 0.35%0.14
ELIRE ) R STk SR 6 3.20 £0.51 1.32+0.49 1.43 £0.46 1.11 £0.48 0.89 +0.36
B + AR R 5 4.17 £2.11 4.18 +4.00 3.74 +1.60 3.22+1.71 3.67 £0.40
4ok + m R Rk 5 2.37 £0.98 1.18 £0.61° 1.12 +0.492 1.01 £0.112 1.14 £0.86°
a P<0.05 5 g koK + FHRgmsta i
#4 AEFAMESETREKRBAAEMAINIFHEZ%M0E HDL-C LDL-C &N x5
bzt 415 n 11 H 24 A 34 A 41H 54H
HDL-C mmol/L [ 38K + M58 fakHH 6 0.47 £0.22 0.58 £0.18 0.75 £0.62 0.46 £0.15 0.42 £0.16
AR + i AL 6 0.45 +0.09 0.36 +0.13 0.56 +0.07 0.55+0.12 0.26 £0.09
F kK + ek 2H 5 2.42+1.11 7.05+2.32 6.16 £0.96 8.40+1.72 5.52+1.55
4K + m R R 5 1.82+1.68 1.95+1.102 2.64 +1.93% 3.74 +1.86° 3.64 +1.73%
LDL-C mmol/L  [3f/K + @ikt 6 0.62 +0.33 1.70 £0.20 0.75 £0.62 0.67 £1.10 0.48 £0.49
Ak + 3 R AL 6 0.41 £0.32 1.61 £0.33 0.63 +0.54 0.58 +0.57 0.55 +£0.95
B3kK + B Rgiaehe 5 2.96 +2.63 4.29 +1.45 33.92 +£5.87 35.70 £9.95 35.70 £9.95
Aok + Rl 5 3.95+5.52 3.67 +1.80 9.22 +12.002 10.00 £7.392 20.75 +12.92%

a P<0.05 5 & kK + & giastartiz

x5 FAERAMESTRKEBRABMKIIHEZ%MF apoA
apoB BN x +s

®7 AEAMESETRKPKAAEMAINFEZ%ME ET-1 Mg**
KPR ALK x5

FIokK + Rl Ak 0.01+0.12 0.15+0.05 0.18+0.04 0.26+0.30

$5b5 A5 n 24H 34H 444 SAA 20 51 n  ET-1 ng/L Mg?* mmol/L Al
apoA A + WEERLAL 6 0.46£0.20 0.34+0.17 0.32£0.28 0.07 +0.02 FISEsK + S@iAk4 6 131.36+7.90  1.15£0.31 0.92 +0.57
&L gk + PRI 6 0.53£0.25 0.25:0.46  0.48x0.08 0.07x0.02 Hiok + MSERLL 6 123.45+1.53  1.70=0.89 1.33 +0.66
i = b/-u— L4 + + + + . .
gz;}%hﬁgigﬁ;ﬁ 5 0.49£0.22 0.11£0.12 0.50£0.17 0.29+0.35 ok + TEIGEIRAL 5 290.64£29.57  1.46 0,40 D
Ak + BSR4l 5 0.55£0.21  0.27+0.67 0.28+0.10 0.130.17 o
iy S o a a
apoB  HKAK + ERI4L 6 0.08£0.08 0.02£0.01 0.02£0.01 0.03 0.0 Aok + EARIRL 5 255.90£9.370 1.63+0.62 4.18 £0.77
&L digik + BRI 6 0.07£0.06  0.01£0.01 0.01£0.01 0.03 0.0l a P<0.05 58 %kK+ &gmattartiz
5
5

AgOK + BEIRIEIAL 5 0.02+0.03  0.050.07% 0.03+0.012 0.13£0. 102
a P<0.05 5 B kK + ZBEMAHmti

R6 FEFRE ST RERAREHKITHE =% 0EREEHIER
MBI xxs
fatn 415 n 24 34 44A 54A

MDA 3Kk + ¥kl 6 6.36+0.78  6.55+£0.26  6.96+0.31  6.92x1.03
pe/ml gipgok +WEiEkRI4L 6 5.80+0.26  7.20£0.36  7.46+0.49  7.50+0.70
FIAIK + BRI 5 1136 £0.67  14.27£0.78  18.111.61  20.03£1.26

Aok + TEISTTRIL 5 10.45£1.18  13.21£1.00  13.59+2.108 16,04 +1.233
NO  FIRK + ¥mfakidl 6 30.75+4.79  31.71+3.67  35.52+6.57  32.61 £4.00
wmol/L gipdok + Wikl 6 35.00+3.60  35.50+4.87  42.97+4.63  39.21+7.17
[SEK + ENelikigl 5 41.78+3.84  45.62+4.01  63.68+2.81  60.63 +3.89

Aok + FIIRTIRIL 5 49.35 4,138 56.52+3.678  77.21+6.398  73.23 £4.733
SOD [k + Mm kIl 6 276.60 £17.33 268.33 £20.14 272.87+8.73  272.70 +10.77
UL sipfok + iiakia] 6 286.44 £21.25 270.05+11.56 267.34 £18.60 267.30 +9.23

FIAIK + BElRTRIZL 5 133.84£11.83  96.84+10.18 63.04+9.91  40.72+5.92

AEK + FRTRIE 5 146.23 £19.602 105,69 £10.783 72.47 +8.793 52,19 +2.383

a P<0.05 5 g kK + & giastabix

2.5 sk ET-1 Mg K-F & Al %4k

R TRVEH S5 AR AR H s ET-1 K AT B3 7t
B P<0.01 Mg K FELEESE TW +HFD 5 PW + HFD
LS i ET-1 K8 ALK P<0.05 58 Rk} 4 fa] o iy
WS X7

2.6 AEFEE
2.6.1 JFEfHEIA  AIRULEE TW 41R1 PW 20 JiT I 2 fef
000, AEFE R TW + HFD 2 PR AR 8 R i 4% IR
ST S I 1= = R S VAN P o s i <AL P S Wi I N
JiK PW + HED 20 JF A (A B A AN [R) AR R 3 A Bt % 1 € R4
o, RMEUNHA S A ALY R UImmik s
T TW ZUF A R AR R HED] IR HES B 108 X S50
B DLEH B SR PW A A 3k ok 3 T DL SRy kA SR 2R
JFARHES 4 S 08 X A5 F T M TW + HFD 20 H 30 9k 12
ZEWREAS R R HEBN ZEEL I 700 /NS S A IR i 25 30
JIKEPER IR 2 A8 X S5 M J¢  2F 2 4 200 A 40 2 T 440 i
TE AR /N 25 PR AL BR A PW + HFD 21t B0 R 08 4 JiF
U ZS YRR S RITE G IE AR R R 48 i 240 if 332 Vi 1
JRKEPER I A R R & 1
2.6.2  EdhfkS kAR PR R W 2% 5 38 47 ek 2 = B ik
SR G BN & T R 3 3 ik S
Z IR A AR R FNEER KA — BEARE
B2 DT EAsSHnpEE S REE THER
W RN P R I TR R A P AN A £ /N
BIE Ab TGRS AR R AnAR bk T8 20 R0 P 1 L4 g
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PRE R TIAURT VU R R S KRR R LR R 8 AR
/8 TW + HFD 2 Py JI5 5 B8 % B B J52 2 3 K T PW + HFD 2

P<0.05 W TW + HFD shpksk ML E = F PW + HFD
4 R R T B 22 5
2.6.3 LABRHEME  WEIRWE 4 A0 RE 6
AOLF BB T RRE  JUBTT TW 408 PW 410 )L

AR

E1 EUR4IARFARFETL

LY A RORHETAL ST A HOA% B AR 45 000 A T o LA i 7
# TW + HFD 20 7] U, jfi 4505 W J 19 )RS 487 I /9 A g o DT R
398 B A2 3 FLR A R AR D A =i 0 FLITD HR 3= A
AR Ws A WAS LA BRIBECHE  PW + HFD 24

LA RESE R i A R P A I AR Y f b O L A T LA
KARNE AR O LRI A AN TR 2 2 139 Jay kA i 7 240 P 4=
i &l 4

ATW# B PW2 1 Akiiire CTW+HFD 2 1 OF @S a4E QF LML 4EHBRMB I DPW+HFDA 1T Haps

HE x200

ATW# B PW4 C TW+HFD 48 1 sg#fatfesesk D PW+HFD 4 1 A5k
B2 4 A%EHKSHHEELIIRE X FUE

ATW#4 BPW# CTW+HFDZ2 1 AREEE D PW+HFDA T AREE
B3 R(EWEIALERSHESTH HE x40

HRERAAR QB BA KT @ IZE

4 EENR4AROBARREETN

ATW#L BPW#4 CTW+HFD4 T Oe¥fkEkF ARKERRAR QABAXEREMZE D PW+HFD 4 T Qo ks

=

HE x100
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*8 FEENNIAFTEERIEEBUEE v x5

215 no NBEIERE pum PR wm  BEHRJERE um
A + EiE ki 6 5.46 £1.37 308.42 +83.77 0
Ak + ik 6 5.57+1.53 311.01 £79. 89 0

koK + EfgiaklH 5 483.23 £207.12  291.46 +88.40 383.28 +197.13

gk + EARIEREIZE 5 390.53 +169.84% 298.63 £69.62  302.85 +167.86°

a P<0.05 5 B kK + ZMMAAmti

3 itig

ARSI A5 R oY 2 i R 26 JA S AR TR
2H b3 38 R R4 0% TC TG HDL-C LDL-C ET-1
MDA 7K FF1 AL {55 P <0.01  [filjf NO 7K FE-F1 SOD
WAL P <0.01  FfW%E %] TW + HDF 4 IfiL 7% TC
TG HDL-C LDL-C ET-1 MDA /KK AL {1 PW +
HFD 41/ 1 il ¥ NO 7K F-F1 SOD 3 #3fIk P <
0.05 LAk SeBi&B TW + HFD 4 £ 8l ik = sh kil
FERREE L PW + HFD 41/ 5  $2R S IR EIRAE T8
PO 2= SRR A SR AK H R Aok 25 5 5 | 1 AR
FRPR A E AL R bR 19 50 SO e B A Hr
SR AT RE K ALY ELE IR K 0T ) — i fb 24
br didgokn) pHAE SRR Wt SR fh2i ke
HOHCSOR R EINCT FORK $R A kKA WIS
e & m Tk W JT R ME IOt E ok
F ok higmon®E B B OB ME IR W
B M MREMTHRK SUE 6 -9 ik
AL B R Rl A K AR ARl — L B
P R ARG R Bk B A AF BKSF flEoC
RIEONLANE SEF5K R Z5H S5ThRe As Y
R STE0E A R A 5 0 L K i 3 755 A1 i
WEE [ i s RO SRR ] R i i T R Y A
LA S B8 308 5 o i 7689 1 e 2 R S %8 DDA OG
it FRATIHEI FT BB e T ML 2 52 31 A kKA AL
Yy G vt B RN 6 28 ) e adl LE B R A i g i
BRI R K ATRES | o N MR 2K AL S RARIR R
TE R RV VR FH 8 100 B 8 A R0 A A B SR A S 8 AT
2 AR O LA 0 1 &

TIAh MBS S A5 A AR I AE Wistar R L
MELRN AR AT R TR 2 F =57 Rl
B HRLE Y AP U5 I [ R % I HDL 7K AR
Hft A Bg i bRk Wistar KR JCIHZE 17 HDL
2 I3 DL P A A T 3 A A R A
HEATHEME DA T BTG 0 B Bk o B BT AS /EH

AT RS BRI A P 5% o I T s e ] 14 528 K
Hif) HDL B MR Liao 45 1 W5 K 8L
X ECFS  1) Sh ks e B A RS 28 A R o T
ENAA B E ERER OX-LDL JE iy 2 5
i HDL fER; 1k LDL A% L& WF58idt & B HDL fE
K AS TR sl IUARAE AS G JIEL [ B 8 B i ok iz
[ AR HERCH 22 PR i i vh HDL K
SR PRI G A5 P B 4R i RT BEAR &) 52 F1) OX-LDL 1
BEMIE AL AS e KW HDL A (R4 L8 P I
15 JIR LA P47 f4

BRAWETE A BASF — U7 74 22 b B s i
PREIRAS NI F RO FU AR 2K B2 5 5 1
Sk RERE AL A A A B G LA R AR TN R HIL i AT
fpitE—
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