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Construction and evaluation of an animal model of heart qi
deficiency and blood stasis syndrome
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[ Abstract] Traditional Chinese medicine (TCM) syndrome models have only recently been explored. To promote
the modernization of TCM, in-depth research, and discussion of TCM syndrome, animal models are required. As a common
syndrome type of cardiovascular disease, the establishment of an animal model of qi deficiency and blood stasis syndrome is
a hot issue in the experimental study of TCM syndrome. Through research on various animal models of heart qi deficiency
and blood stasis syndrome, the macroscopic signs, echocardiography, hemodynamics, and other indicators of experimental
animals were observed, and the modeling method were objective ly evaluated. At the same time, the current animal model
of TCM syndrome was proposed. The existing problems in the study and prospects of heart qi deficiency and blood stasis
syndrome clinical treatment could be addressed by the development of new models.
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Table 1 Single factor induced heart—qi deficiency and blood stasis syndrome model

ROk Elk7

Modeling method Animal

LR RS

Preparation method

PR R

Evaluating indicator

OHLHFIKTES R FIEER 1 mg/kg!'”

(Dintravenous injection of norepinephrine 1 mg/kg into

KEA®RN the earl!'”!

—RCRAS MR B ) 2 L

—— o g [ 18-19] o e e 3 o o - BNP i HE 25
SR SO KR QRN | KRR N
Drue modelin . .17 ST 1 v A & v [18-19] yeneral status, emodynamics,
g g White rabbit" "’ | 3.5 mg/ke, B 1R, 3E 6 Ik hocardi b BNP
[18-19] i O o . echocardiography , s
SD rats @ Gavage of propylthiouracil, once a day, pathological morphology
intraperitoneal injection of adriamycin 3. 5 mg/kg, once
a week, 6 times in totall '8!
TREZENHE 3 4 Wlal e, a8 0Nt , F 72005
T 3 8 s P 5L K B R gt i A 2 S P02 — RS RGB {H W™ 5L 8 O
SEAR BN KA FL SD K E Open the chest between the 3rd and 4th ribs of the left & #=.0sh & ML 3N J12%
Coronary artery ¥ chest of the rat, expose the heart, and ligate the left  General state, RGB value, open field
SD rat;
ligation ras ventricular branch of the rat coronary artery between the  test, ECG,
left  atrial ~ appendage  and  the  pulmonary echocardiography, hemodynamics
artery conel 20721
— TV 35 em KR (30 + 1)CHY 0.8 m? KMl kA Sk 0" 5908 L
L SD K Wik 222 Pl T Bl 1R
Swimming . 2 . . - ;
exhaustion SD rats Swimming in a 0. 8 m* pool with a water depth of 35 cm  General state, swimming time, open

and a water temperature of (30 p 1)°C[2-2] field test, ECG, echocardiography

TE MRS F1% : + dp/dimax, 2628 NJRAELHE AR LVEDP ; 260 2 SF IR R s LVSP 26D 2 WA T A D3l 18] CO o i A FS - 28 Z A i 4
ZEAG LVED : ZE B EF AN ; LVEDs : 78 WA AIHINAR ; LVEF : 720 S 50 153 550 SV - A 1 4k BNP . B RUIR Sk

Note. Hemodynamics. +dp/dtmax. Left ventricular pressure change rate. LVEDP. Left ventricular end - diastolic pressure. LVSP. Left ventricular

systolicpressure. Echocardiography. CO. Cardiac output. FS. Left ventricular minor axis decurtation rate. LVEDd. Left ventricular end—diastolic diameter.

LVEDs. Left ventricular systolic diameter. LVEF. Left ventricular ejection fraction. SV. Stroke volume. BNP. Brain natriuretic peptide.
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Table 2 Multiple factor induced heart—qi deficiency and blood stasis syndrome model

B WIRES Y il %57 ik W ISR
Modeling method Animal Preparation method Evaluating indicator

OF5HLAE RSN KATIE S, 5 2 F e 172 &, [7]
HIEEK , B H 1k, 3k 4 7 2]
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Wepk s &
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food control

intake ) , once a day for 10 consecutive days. Ligation of

IR Bh the left anterior descending coronary artery on
k&L day 117"
Coronary

WEARFIE 3 JHJG , a5 LR 3l Ik 2 5 5, RIS 5 2

artery e ot 5 JE (29
ligtion IR ok CBSEERRHGIASE Y A RGB (1 B3
Sleep 15 After‘ 3 weeks -of sleep deprivation, hgate. the left General state, RGB value,
deprivation SD rats anter.lor Adescendmg coronary artery, and continue sleep echocardiography
deprivation on the second day after surgery for
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, VLR I 5795 RGB (i, 1
s SD K hil %HETK@'EN%?LE@%@WR F‘JfJ‘F%%SE'?O] . fi& \ﬁiﬁgll}fﬁﬂﬂ '
High fat diet SD rats High—fat diet while ligating the left anterior descending Respiratory rate, open field test,
coronary artery ") RGB value, blood lipid,
echocardiography
ok s Wisar 0 ~ SCHWA B, A 2 v g 1a g DB OHLBIEITEY CKLLDH,
Ice water KE Weight - bearing swimming in the pool at 0 ~ 5C, 2 = " L .
T load Wistar rats imes & day for 14 consecutive davs!?!] ECG, myocardial infarction area,
PIEY TS times a day Y CK, LDH, MDA, SOD
Exhausted
swimming s %HELEEZJ*4HE%?§8J§J,ﬁ9J§Jm’?/ﬂ(,%H 1 (jﬂ\,ﬁ‘:éi "
High SD KR 1645 — R4 \LDH ,CK-MB
fat diet SD rats Feed on high-fat feed for 8 weeks, swim in the 9th  General status, LDH, CK-MB
week , once a day for 16 d[3?!
OYLk : 5N 40 me/ (kg-d)
Starvation; 40 mg/ (kg-d)
Q975 : 3B YK
I b o 5 L R L N Fatigue; forced swimming — IR AL Bl T Angll |
%L%a;kﬁgz +IEL IR+ b KR @%i@;’o‘ﬁmﬁ EW\RHE ' o TNF-a IL-6 JRHEZS .
Hunger + fatigue + panic + 3D ratel3-36] Lol:l_ and wﬁt;‘ natural air t‘irymg after swimming General  state, hemodynamics,
; i @ A UEDK R BT Ik R BRI LA angll, TNF-a, IL-6, pathological
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cold dampress = fugh fal Qe Panic; Non-swimming rats listen to the struggling morphology

sounds of swimming rats

Owifig: EWiFLAE H% 5 mL/kg #H

High fat; Fat emulsion is given by 5 mL/kg daily
ML SN J1% = dp/dtmax; 2 PR LVEDP . 220 B 4P IR AR ; LVSP . 2.0 B 000 R sl 70 3h B CO Ui HH 85 FS 26 %8 S b 4
AR LVEDd : ZE AT KRR ; LVEDs : £ W45 A N2 LVEF 25003 2350 SV - AR H 5 Angll; 045 259K 2 11; BNP . B B4 Ik ;
CK UG ; CK-MB . DU T 1L-6: 14 % 6 LDH - TR 20N MDA : 75 % SOD B8 S AL DS £ TNF-cv. MRS AE 1A ot

Note. Hemodynamics. + dp/dtmax. Left ventricular pressure change rate. LVEDP. Left ventricular end-diastolic pressure, LVSP. Left ventricular

systolicpressure. Echocardiography. CO. Cardiac output. FS. Left ventricular minor axis decurtation rate. LVEDd. Left ventricular end-diastolic diameter.
LVEDs. Left ventricular systolic diameter. LVEF. Left ventricular ejection fraction. SV. Stroke volume. Ang II. angiotensin II. BNP. Brain natriuretic
peptide. CK. Creatine kinase. CK-MB. Creatine kinase isoenzyme. IL-6. Interleukin—6. LDH. Lactate dehydrogenase. MDA. Malondialdehyde. SOD.
Superoxide dismutase. TNF-a.. Tumor necrosis factor-a.
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