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[ABSTRACT] Animal models combining disease and syndrome are important research tools to explore the
nature of traditional Chinese medicine (TCM) syndromes. At present, the construction and evaluation methods of
animal models have preliminarily established the foundation for standardized development. Qi-yin deficiency
syndrome is a common type of TCM syndrome in cardiovascular diseases. It is an important pathogenic factor
causing the onset, pathological damage, and chronic nature of cardiovascular diseases, as well as triggering
other illnesses. The establishment of an animal model of cardiovascular disease with the characteristics of Qi-yin
deficiency, along with an objective and standardized evaluation system, has become an important part of modern
cardiovascular disease research. In recent years, research on the construction and evaluation of animal models
of heart Qi-yin deficiency syndrome has increased, but the construction methods and evaluation criteria vary.
Compared with other animal models, the literature is limited, lacking statistics and overall analysis. Therefore,
based on the scientific connotation of heart Qi-yin deficiency syndrome, this article systematically reviews the
evaluation system of its animal model, covering multidimensional methods such as macroscopic
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characterization assessment, physicochemical indicators and objective evaluation, and syndrome differentiation
based on prescriptions. The specific model construction strategies are described, including single-factor
induction methods (sleep deprivation, chronic intermittent hypoxia, arterial occlusion, high-salt feeding) and the
compound-factor induction methods (sleep deprivation combined with drug method, chronic intermittent
hypoxia combined with drug method, exhaustive swimming combined with drug method). Meanwhile, application
examples of each model in the research are listed, the existing problems in the current model construction and
evaluation are analyzed, and optimization directions are proposed, such as promoting the compound factor
induction strategy and improving the objectivity of the evaluation criteria. This article aims to provide theoretical
references for constructing an animal model of heart Qi-yin deficiency syndrome that conforms to TCM
characteristics, and thereby laying a scientific foundation for the prevention and treatment of cardiovascular
diseases with TCM.
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Table1 Animal models of heart Qi-yin deficiency syndrome induced by single factors
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Left ventricular ejection fraction; LVFS, Left ventricular fractional shortening; NT-proBNP, N-terminal pro-B-type natriuretic peptide.

P2 P A 0 73 % 5 o LR IS0 B 7 R SR 3 )
R sl DUEERE (5 melkg, FELE30d) FHEBEF
2 (B1H20 mg/kg, FE2H10 mg/ke, FH3~14HE
H5 mg/kg) HIFAE ERRFA/NRBEI TR TS 18
F3RI, B NRETHBVNEGH, EARESMER
FZFag h M RBUNGUEHZREE, RALDEEL, B
B, JTEAERETR, DR, HEmE R, &
RGBAE NF&, JEIATESNN A, O, ffifEsE Sk
RERERM, ZO0EANREAR, £0ES M4
(left ventricular ejection fraction, LVEF). ZEDEEH
4% %  (left ventricular fractional shortening, LVFS) [
ik, XREF, /0 J13EvE S A W RE IE /N B s A A g
o

KRR fa - 2R a i T2k, IAERAERT 10
EXSRRIITHBLSL, 874, 4d)5, KRRE
FEFI/NEE EfEITEK, BASETE 96 h () AR %]
25, TS L BT L SBH R R IR R BB (450 4%
RER, REEOHEET A, TERE X, F
B, STERT#, LEAFK, ELEWSE (ef
ventricular systolic pressure, LVSP). ZE0OZEETTHE K

FEF#EZE (maximal left ventricular pressure rising rate,

dp/dt max) #JFEMK, NO. FREFEER (cyclic guanosine
monophosphate, ¢GMP) & & &, FR@Et DIl
RS IERS H a TR BH 77 2520 R BRSO L T B D T RE
PREIEIHRIGE, W BT O LRI S P HEIE R B30
AT I T o

BEIRFIFE S RN S _ IR R IEE TN iR
W, BECRA TWEZR RCBESEREMEAr, HHXT
FER RS BB ESF I EN E M fEE
RFIRFIR & AR G R AEET, BBV A M EEIE
AR T FIRHERL A TI0E , BT SUEZ [ R
REAATBETCIEPRIE, ELOGEN LU INEZHE SEAR A
A, WIREE, Sk EIER RS
RALWEEFIRESAE bR o
322 EMESMEREKESHYEEZE

ARSI EE &7 E EIRRA T A
ALREEL VT N 9 TR, NERFESEAA B 12 h;
F2R9 AT, R AR S PR RS 20 min
(D ENT%~8%), BHIIK, HEL14d; HISK
W, N R EIKES R E _EIRER S mg/kgo 45IR
B, NECHEEIR TGS, LVEF, 15L&
W ] T (creatine kinase isoenzyme—MB, CK-MB)



Aug. 2025, 45(4)

I SELIRES Laboratory Animal and Comparative Medicine 47

PR hs—CRP BHE T/, /INERHSBUEARTHE . S8k
1B EEZ T, RS SAMWEIER R [
B, HH4ifgyRNE LIRSS, x5k
VSRR LS A REIE /N BRI A B B BE R (5 B A0
PR o RS R 3T O S BH R R E R AR B
BUEBBASTAARI S, MRS H A RARRARE
FURFAM IR D BRI, AL LI A M R IE
BRALRBURBAE B S T SRR, &AM/ IR
WAL S RE R NLRF 22 75 I DIAHR, LS BHM
EUERIS R T ) 17T

T PR IR]BR MR SR AR & 2 A R AR AR P 2
T IR PG R BRAH 45 & HO S A8 A S i T
e, EHEEESIERERRT, £ ELEE <
P HEME RIS b N2 Pnids SO g B & Az, XERL
PREFE "~ BRAEHIESRESAGE e 3
fEo BESh, XFFmEshPIR A o EE BN A S 725y
EW, BRZAER RGBIESE, BExTsh# 72 MRAE
FriFA B B bR AT o B RAR S B FE A T
323 NBFKRKEAYEEIE

FIuEE R A G th S TH K F A B A, 5

#2 EARARFESOSHAREIED YRR

KENPINR BSR4 B —Ff
73, R 1) B g A i vk R B A T B sRRE 5T )R
&, WAERRHBRAMMEIE, BOkEE kit
B T s P P A F o LRI A< B 796 K AR 17
BHLE. T, REFZIFEK2 b, EREARRER R
KUhfG, T FEKES EARENZR 1 Uk GREN
1 U/mL), FFPA [ FRBHG 75 7 AR O Bt AT SOIE
5. MBERRE—BARE LHEE. MiGEER.
RIVAFRHBAEE, RE=71, Bk, BERX,
KR, RETRE, |RTEER, HhEd, #3.
T2 RESTRRIRATRI . R B AT O FE ] B BRI M P
IMBHLERFEEE (creatine kinase, CK). FLERMIZ S
PERHE EFF, SOD{EVERHE NF%, MiS+H MDA &8 T
HhEE, VBT R O R T < 9 R E R B A
AATo RAZAR BN AR T, RBUAERKIRRER
RSP R LR, FERIE CK K 7L IR I & i
(lactate dehydrogenase, LDH) A&, #&E MG SOD
TG R RIS MDA & &, e 2 ERH LAY
TEF Mo AHRAA R 2,

AN iar QESEEAL YL Ak ar ] i iR SN =l (61157

Table 2 Animal models of heart Qi-yin deficiency syndrome induced by compound factors

BEGE SN vIIE)| HEmE MBS
Modeling method Laboratory animal Preparation method Evaluation indicator
EREMNSHKARRE LIRKE SD AR BERE (5 mg/kg, ELL30d)FIBRFE(E1 —RREBEONE .Y HE
Slozp ez o il v H20 mg/keg, 2B 10 mg/kg, 83~ 140 % HEERGBE. FKIEEE.
isoproterenol 5mg/kg) MBAE EREGNBRHTRTE  HEFES.LVID.LVEF,
5, LK B NBREFEHNFEES, LVFS
EIELL R AR RIZF 48 h'*Y
BIRASHKESEARFIHTRZE Wistar X BARETEHNEG(ER4cm, E10cm), OBEE.ZEZOINEE.NO.
Sleep deprivation combined with FEKHITEERRIZF 06 h, RMIMEEBKENE NOS.cAMP.cGMP.dp/dt
pituitrin KEH=E" max.LVSP
BHEERMEREaRRE LREZE ICR/NER, BONBRETRESMNDIFLBES 20 min, & OBE.BEONE . FEA
Chronic intermittent hypoxia com - H1R,&E&14d, 515K, RRE#IKGEH S 43 . CK-MB.hs-CRP
bined with isoproterenol AE LERRE0.1mL/10 g
NGBS EREITRE Wistar K 5, BHE.TF, RESFK2h FRERRWE OHEBEE.CK.LDH.SOD.MDA

Exhaustive swimming combined
with pituitrin

REZBAKThE, FTETHKEHEFREHE
1U/kg, iRERTU/mL

iE: LVID, EEFFKARIAE; LVEF, ZOEFMHPE; LVFS, ZOEEMAERER; NO, —&#FE,; NOS, —aHRa5Es; cAMP, KB
BRE; cGMP, REBHE,; LDH, ILEBSES; MDA, WZE; SOD, B&aMWILES,; dp/dtmax, ZOEEDZRALFAREE; LVSP, £
EWHEE; CK-MB, AERMESETES; hs-CRP, B8CRMNMEH; CK, MMiENEME.

Note: LVID, Left ventricular end-diastolic diameter; LVEF, Left ventricular ejection fraction; LVFS, Left ventricular fractional shortening;

NO, Nitric oxide; NOS, Nitric oxide synthase; cAMP, Cyclic adenosine monophosphate; cGMP, Cyclic guanosine monophosphate; LDH,

Lactate dehydrogenase; MDA, Malondialdehyde; SOD, Superoxide dismutase; dp/dt max, Maximal left ventricular pressure rising rate;
LVSP, Left ventricular systolic pressure; CK-MB, Creatine kinase isoenzyme-MB; hs-CRP, High-sensitivity C-reactive protein; CK,

Creatine kinase.
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Hh EEAE AR TR T SR o

4 FieE5RE

MEETHIBFE AT AR Y, LSRR IE A sh PR
MRS MR o, iR A ERE L B
AR B ) LRI 2R SRR T A R BB BE N HE 7 O Y
WREAEFE, N ITERE RN IIEREAE. P
JIMRE. FMIEIRE T HHETEA S, REFER
R, BtNRERRME T —EHSH, EARAR
AR AL — Bl 2,

RAMEPZRAEGRRES. RERETE
MEaZNRAFERSEN A, HESZHERE
SR AR B & rh R BRI S A I R IR A 52 4
Rt REA SRS AR AL, BHag iR R
OSHAWRSER R ENR . HOh, RA "RIERE
frEhns X, UEERRAESWERS, "t "k
WEfET T R IR BURENA, SRANA R

12 m S AL b v B 2 M o AEBTP AL
PRI, BRI AU R B, R Eh P
MHEPERRIEF M. Flan, "z HETF RGN a
AR, LAz IR E Ei5
SRR A SRR . [FRS, Al AN A Ay
VAW RRESIIR AL E bR, xR TR >
B, AR BRI E AL, DUS R
AT RN ST R R

BEIA A REE O BRELPEA 7T 3 HETEORRSE
2 WO FE DR B AR IR E B N b e, B BE
BT S BA IR R R MR bR . I I RS
FORBELERAR Z T _E4ER DS IAM BES YR ) %
IKPRAERRAE, R H A LS R REE AR bR i
Wiz R 2SI AL R A eh, BB R S e e VS Y
JEMER R AN, FERUTINES, RIARSE Ak i)
gy, BB RMIERY R, B IR
AL R TR R, B IS Sh ) AR R e TR S o Sy ]
Felto

ENL ARSI AL e, HAT, LS
REVESII AL I SR 2 R 2R, EAEERL FPEA
FIERIMMFEFR A2 B E T8, Bz RERHF 7
G N EEHEE RS G Kk, AIER
VA REE S I R AR S A 5 O Bl B, HOERAN ]
PR EAAL, BFFE R TSP REE S AL B T 5

R, FHRHELIR ARG RS TR R, WK
—HZ TN G . IR b, ZmE oA RR
BRI ZIERR . SORTEAR ST 25N, A H]
RSB W REVE R BRI RO ARADIRE 2 DL R S B
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HORRLE A e, (SRR T 2
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R, D R ENE. brEfl. BURIERIRT S
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