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Establishment of a rat model of atherosclerosis with syndrome of
intermingled phlegm and blood stasis and intervention experiment
with a Chinese medicine prescription Danlou tablet
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[ Abstract] Objective To establish a rat model of atherosclerosis combined with syndrome of intermingled phlegm
and blood stasis, to observe the inflammatory reactions and the treatment effect of prescription ( Danlou tablet) on the rat

model. Methods  Thirty-two healthy male SD rats were randomly and equally divided into four groups, namely, normal
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control group, model control group, atorvastatin group ( ATV group) , and Danlou group ( DLP group). The normal control

group was given basic forage, while other three groups were given high fat forage plus intraperitoneal injection of vitamin D3

and balloon injury of the left common carotid artery to build rat atherosclerosis model combined with syndrome of

intermingled phlegm and blood stasis, and then received intragastric administration of saline, atorvastatin suspension and
Danlou tablets suspension for 4 weeks, respectively. After intervention, both serum lipid and hs-CRP, IL-6, TNF-a, and
LP-PLA2 levels were determined by ELISA, pathological alterations in the thoracic aorta was analyzed using HE staining,
the expressions of IL-6, TNF-a and LP-PLA2 mRNA in the thoracic aorta tissue were assessed by real-time fluorescent
quantitative PCR technology. Results (D Compared with the normal control group, there were significant increases in
serum TC, LDL-C, hs-CRP, IL-6, TNF-a, and LP-PLA2 levels (P <0.05 for all) and decrease of serum HDL-C levels
in the model group (P <0.05). The expressions of IL-6, TNF-a, and LP-PLA2 mRNA in the rat aorta were significantly
increased (P <0.05 for all). In the model control group, HE staining showed altered arrangement of aortic endothelial
cells, irregular intimal thickening, broadened subendothelial space, and accumulation of foam cells and lipid deposition,
forming typical atherosclerotic plaques. @ Compared with the model control group, the ATV and DLP groups showed
significantly decreased serum TC, LDL-C, hs-CRP, IL-6, TNF-a, and LP-PLA2 levels (P <0.05 for all) as well as the
expressions of IL-6, TNF-a, and LP-PLA2 mRNA in the thoracic aorta (P <0.05 for all). There were no significant
differences between the ATV and DLP groups (P >0.05). There were also reduced aortic intimal hyperplasia, macrophage
infiltration and plaque area compared with those of the model group. Conclusions Rat model of atherosclerosis combined
with syndrome of intermingled phlegm and blood stasis can be established by high fat diet feeding combined with the

intraperitoneal injection of vitamin D3 and balloon injury of carotid artery. The prescription ( Danlou tablet) can inhibit the

inflammatory reaction and ameliorate atherosclerotic changes in the rat models.
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Tab.1 The serum TC, TG, HDL-C, and LDL-C levels of the rats (mmol/L,n =8)

4151 Sl I HIh =g ie 2 BE R AR 1 IR BE R AR 1
Groups TC TG HDL-C LDL-C
IE# 41 Normal 1.568 +0. 089 0.405 +0. 181 0. 828 +0. 025 0.290 +0. 041
BERIZ Model 3.796 +1.631 " 0.563 +0.238 0.587 +0.071 * 2.271+1.336"
BHE AR AT T E520 ATV 2.315 0. 656° 0.427 +0. 174 0. 540 +0. 069 1. 177 £0. 5494
P2 541 DLP 2.450 £0. 5634 0.511 0. 099 0. 639 0. 077* 1. 177 £0. 4642

W SIEFAAM, = P<0.05, 5HRIGAALL, 2P <0.05,5 ATV AL,

#p <0.05,

Note. Compared with the normal group, * P <0.05; compared with the model group, 2P <0.05; compared with the ATV group, #P <0. 05.

£2 KEUMTE hs-CRP IL-6 . TNF-a il LP-PLA2 /KF(n=8)

Tab.2 The serum hs-CRP, IL-6, TNF-a

, and LP-PLA?2 levels of rats (n=8)

4151 MM C N HA%-6 R KRB o R FUHDCHEAR G A2
Groups hs-CRP (ng/mL) IL-6 (pg/mL) TNF-a ( pg/mL) LP-PLA2 (ng/mL)
1E% 4 Normal 62.83 +7.78 63.31+7. 14 182.23 £24.77 117.36 +12.23
FERIZ] Model 127.27 £14.31 " 156.40 £21.45 " 339.56 £29.79 * 229.42 27.42"
B FE AR AT TE5 40 ATV 102. 50 £9. 482 116.91 £13. 622 289.55 +20. 184 185.59 +14.09%
P13 41 DLP 103.04 £9.36% 113.19 9. 154 277.29 +30.35% 178.27 +13.91%

T HIEHHME, * P<0.05, 5ERHMEL, 2 P <0.05,

Note. Compared with the normal group, * P <0.05; compared with the model group, &P <0. 05.
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£3  KFEUMIEBNPK IL-6 . TNF-o il LP-PLA2 mRNA /KF(n =8)
Tab.3 The expression levels of IL-6, TNF-a, and LP-PLA2 mRNA in the rat thoracic aorta (n =8)

5 HA &6 IR RIE I - i 8 AR R BENE A A2
Groups IL6 TNF-a LP-PLA2
1EH 41 Normal 1. 057 +0. 697 1.074 0. 343 1.032 +0. 174

FEFZH Model 12.197 £9.302 *
BTFLA AT TE5 41 ATV 1. 130 £0. 3632

FF3# H 4 DLP 2.209 +£0.776>

10. 032 6. 054 *
2.772 £2.593%
1.702 +0. 8592

1.324 +0.251*
0.919 +0.209%
0.820 +0.197%

T 5IEHHME, * P<0.05, 5EMHAMEL, 2P <0.05,

Note. Compared with the normal group, * P <0.05; compared with the model group, 2P <0. 05.
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