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[ Abstract]  Objective  This article provides a reference for choosing a reasonable, reliable animal species,
modeling method and evaluation index system, and provides a reliable animal model combining disease and syndrome for
Chinese medicine syndrome differentiation. Methods We systematically searched the last 30 years for literature on animal
models that combine a disease and a syndrome for six diseases related to diabetes mellitus, obesity, hyperlipoidemia,
hypertension, hyperuricemia, and gout. Then we collected and organized the relevant literature, and summarized animal-
related parameters, modeling method, evidence types and evaluation systems. Results ~ Among the 243 literatures
retrieved, 132 literatures involved diabetes. The syndromes include deficiency of both gi and yin,damp heat trapped spleen
type, internal heat due to yin deficiency, excessive internal heat; 3 literatures involved obesity. The syndromes include
Spleen deficiency dampness resistance type; 9 literatures involved hyperlipidemia. The syndromes include Phlegm turbidity
blocking type, qi stagnation and blood stasis type; 7 literatures involved hyperuricemia and gout. The syndromes include
spleen deficiency phlegm dampness type, blood stasis type and damp heat accumulation type; 92 literatures involved

hypertension. The syndromes include phlegm dampness essential, hyperactivity of the liver yang and vigorous liver fire
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type. Male rats (SD rat, Wistar rat) are involved in the most widely used experimental animals, quail is also applied to

hyperuricemia and gout. The modeling method involved are mainly single-factor, dual-factor and hybrid-factor. The main

evaluation method of creditial card combining disease and syndrome is to judge and characterize animal model by

macroscopic symptoms, signs ( behavior experiments, mental status, livestock manure, tongue images, ect) and

pathological indicators ( glucolipid metabolism, serum biochemistry, liver and kidney function, ect). Conclusions The

current modeling method and the main evaluation method of animal models that that combine a disease and a syndrome need

to be improved to provide a reliable animal model combining diseases and syndromes for Chinese medicine syndrome

differentiation and to establish conditions to study Chinese medicine syndrome differentiation.
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Table 1 Retrieval formula of various metabolic disease syndromes combined with animal models
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Table 2 Current status of animal models for the combination of diabetes-related pathologies
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Table 3 Current status of animal models for the combination of obesity-related pathologies

WFh TR TERY SIULAAE PR TEAR
Species Modeling mode Syndrome type Appearance signs Disease indicators
G R+ K i BEHAR & 9 918 fr/ K B3 T
s R ol TNV TR e
CSTBL/6N 100 Ly WL TR TR RS S T w90 O R DI 534 AR
N Hi h-fa‘t feed + Spleen  deficiency Mental state, fatigue value, food Bl B i
& . and dampness . ’ g LT Glu, total cholesterol, triglyceride, low-density
C57BL/6N Water wet bedding . intake, water consumption, fecal S ; L .
. obstruction . lipoprotein cholesterol, high-density lipoprotein
mouse (50 g of bedding [16] water content, body weight, body .
. type L s cholesterol, fat distribution volume, very low
with 100 mL of 7 length, waist circumference, Lee’ s . R
. density lipoprotein
water) index
IR CH I = R LR SR A [
BRI EE + pRObE i 2 17 o o SR P 1 ML JULIST A5 D9 e g A
pag 2 1 | g . .
1k§/\ 2ml/d ot en deficiency 7 LR NN e N EE '
SD K Wk and dampness NG T Total cholesterol, triglyceride, low-density
SD rats High-fat feed + Ice bstructi pre Body weight, tongue quality lipoprotein cholesterol, high-density lipoprotein
sugar water 2 mL/d obs I[T;:] ton cholesterol, creatinine, alanine transaminase,
type

+ swimming

aspartate transaminase , enteropeptide

hormone, gastrodin

2.2.3 gl MU AR S AR UESS & SR
e R LA 2 i O S 6 s, MR L A 5 B8 ik
(SIS oo 1 = U2 R = W 1)
MUAEAR S A RS, & S AR S 2 e B e
I TABIMAE L (3 4) 456 r B B v g i R i
HORUME TR , 5 DN, & SR MAE IR SN =
v R T S O B 1 B R 3 L [ e e ) A 2

5 R PR BH A B R AT . 0 A A R, i
NRUKES 4 J&, i ad Ak ik RAE 7 45 24 4 R EEAT K
R A LA A B S WL AIE B8 B3, mT 0 7 9% ok L i
UERY ZAE R Tl PR AR Bk
BERh N A WE B IR L R A — 8
ARG R SRR AU R AL, (R 18 5 3 A R i
Jok— RSN I3 B, S I LUK 5 T



o E S2IG E AR 2022 4F 11 A% 30 %55 7 Acta Lab Anim Sci Sin, November 2022, Vol. 30, No. 7 903

477 2R 5 1AL Ui I AR 12206 A8 77 1 AL
SN %m{fﬁmlﬁﬁEB‘Jﬁlﬁm,@H/ﬁﬁ
KOBERBE TARR R, 456 N Tt
,\LT{;%‘(?&\%JW@E) 5l RAE SRR, 52U
HE GG s SR A A I i A 8 S ]t B I IR
%ﬁﬁﬂuy‘iﬁﬂﬁ‘ﬁ{u Y HL Ol 55 0 2 B R
SRR SN LA 511 PR MLFIE ) SR AE AR, W] 5

6 Ji, 55 9 A4 T 23Ry al I R B0 SR AL, 1HH
W BRARSEBI, HAIIAL T AN [ 1B (4 R0 8 PR 05, 444

TRk ARIE N, e R ks, H
HITRIESE & B ApoE™ ™ #EHE DRI /IN B, 76 e I v AL [l Bk
T I g I AT ) K A, RIS A A ]

A AR A AR 5 45 b B w] LA 72 95 g 15 24
AR ST, ] ARF -t o S8 et IE Al AT — 7 1) B R A T o
PN I AR VR A UL A2 Wi 5 45, 56k 1
TR R B AL A MR 2 3 R AN TR ) B
Pt b 21 5 748 A 8 Sk T 4 A 1A BEIE ¢ Y Jis 1k
R

R4 R IUEEAR R IESS 5 SRR Y BUIR

Table 4 Current status of combined animal models of hyperlipidemia-related pathologies

Ywh TR UEZY

Species Modeling mode Syndrome type

Appearance signs

SMLAAE PRFER

Disease indicators

Wistar
KR mlREE
Wister  High-fat feed

AR L >

Lee’ s index

Wistar  WOKIS + /NE LTS E 1 (468. 75 Sl 2]

R M R K Lee’ s 48
#

Phlegm blocking  Body
[20] i
Lats type circumference, body length,

R B LGS

IR B H 9 =R R R BE A AR A
i 8 i A P REL I
weight,  abdominal  Total cholesterol, triglyceride,
cholesterol ,

low-density
lipoprotein high-density

lipoprotein cholesterol

LI L H I =R R B S R AE
52 5 O IR S P OEL 9 7 . D N i)

KR mg/kg) + AEIHFL Qi stagnation  Body weight, food intake, f:FgfiE IhUlE | iolveeride . low-densi
Wister  Ice bath + calf serum protein (468.  and blood stasis tongue  quality,  activity -ota eno esterol, _nglycenide, o ens%ly
Lats 75 me/ke) + fat milk lype[ 21 volume l%puproleTn cholesterol , hlgh-de'nsny
lipoprotein  cholesterol,  prothrombin time,
fibrinogen
AYeE AR JRFRA N RFEIEEA
JOEL T e 2 FEE I OB T S DL I
i g i BE + 4k 4 E D3 (600000 e TR TS E T8 AL DA i) 9% P 45 ML T AT ] | 4
SD - WU/kg) + BEHORRICOROE,30~35 Ao p Sl B TP TR g o i)
KR VH ) Qi stagnation o . Fibrinogen, blood urea nitrogen, creatinine,
SD High-fat feed + vitamin D3 (600000 and blood stasis Sp()ntaneou; a(:tlvm;,s., low-density lipoprotein  cholesterol,  high-
rats 1U/kg) + stressful stimuli ( sound, 1ype[22: tonﬁ?e an ]lty’ For;gue, ar density  lipoprotein  cholesterol , total
light, 30 ~ 35 V) quality, body weight cholesterol,  prothrombin  time, activated

partial thromboplastin time, whole blood
viscosity (low/middle/high shear)

LI H 9 =R AR BE A R T

SD FENG R+ 4 2E % D (60 0000 U/ R 122 g
KE kg) + Je B (45 min) Stagnation of Qi AEFHURA EFL :?‘5‘1 T&h IBEtlﬁ{ [HEIEIFT ide. Tow-densit
SD High-fat feed + vitamin D (60 0000  and blood! ®' Mental state, hair quality 1.0 1 cholesiero }’1 | 118 y(;erl © h.m}i_densf Y
rats U/kg) + tail (45 min) l{popmm{n cholesterol igh-density
ipoprotein cholesterol
2.2.4  FIRBRMAE S5 WG RMIESS G b AR IR 6828 Jy SB sh 9, m R BE S L 28 d
B J S 5 0 DA < MR R 8 15 AR B 8 R 32 B £t et
(B UEIZ W 7 R0b v ) 47 T X I fi ﬁj\ﬁ\] N B T 24 48 T LA 24 SAIE, WP 8 (9 U A ik — 25
W AAZR Y SRR P Tk BRI B R A HGrIE 5 IR B8O E 5 07 , BELAS DR R HE T, 5156

TP 10 PR R INILAE 995 TE 45 6 3 S R A ML I 00 | ﬁfK
18S9 R 975 IE 25 45 20 A5 80 O 1 A 2 23 0 (L
%5).

g KA AR ) 1R PR IR I A 48 3 1 A TR 2
TR AR, S B H B B AR 5 e B S IR
AAARIZAL A3 BT A B o e TR 1 N IR R
BRI AR B, 51 A e PR R I , 1 8 5 N 2R PR

PRIRIMAE , ¢ LT 328 958 7 8035 A Y e 8. 3%, HFE I
MUAFET BE 2 IZ A A B TR . R & S5 R =
KR 15 d BRI 5 d WE G TR
TG BRE TR A2 25 1Y 112 Wi bR o 10 IR e AR 1R | 75 TIE
A AR RSG5 PRIR B ( monosodium , MSU ) , %
Ty BUARAL T i PRIR RE IR SR, L7 B | i
i AH ML MSU 25 5 51 53 5T R AE
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Table 5 Current status of combined animal models of hyperuricemia and gout-related pathologies

Pyl TR TEA
Species Modeling mode Syndrome type

SMILAAE

Appearance signs

PIRTE R

Disease indicators

T e e i 7 28

SD
KR SRk Spleen deficiency
BBY
SD rats Fructose water phleg[;rzr;_ dampness
type- 7
YK IG5 TE K LA
Bk e fi s L i [ )
3D E/I;%SFE + BREAREA + W O ED
N . . . Dampness and  heat
SD rats Hydromel, oil alternating with sceumulati [ 29]
anhydrous ethanol + smart €€ ation type
climate box + injection MSU
RIS 100 mg/kg + EhAR 2 e
Wistar T 250 mg/kg [30]
A ﬂ:u 3
K Adenine 100 mg/kg  + iR ] 30
Wister rats ethambutol hydrochloride tablets Blood stasis type” ™
250 mg/kg
" Wi
13
%gﬁ R4 Spleen deficiency
Difake quails Yeast powder phlegm dampness
typeL 31]

Wil B3RS F R RLME,

PRAE "
Body weight, athletic ability, I PR R L
. Serum uric acid
RI value on the tongue, urine

output

LR RN EY i SV S

EE KRR LEHS HAFE 6. HNER 1B MRS
Mental state, hair quality, food F a

intake, water consumption, interleukin-18,
tumour necrosis factor-a

Interleukin-6,
urine color, stool properties,

gait scoring

ML AR 1, H il = L 2 B IR R

[ERNEEESN NI NG E )
ENGEY Serum uric acid, triglyceride, high-
Body weight density  lipoprotein  cholesterol ,
insulin, Glu, creatinine, blood

urea nitrogen

& T K EH R E

Tongue color, fecal properties,

IMLIRAR

. . . . Serum uric acid
hair quality, fecaluria, dry

weight, moisture, body weight

2.2.5 ARG HIESS & Zh A

e I Ja TP B B SR Y Y Il R
e R B UE 23 B A AR A i L R BE T T
KITUEG SR IR PRIB R AR HATHKIE
455 S YIRORIAT B 6 BT I KT RS IFRH B TR
SN PRI ZE R TR A A (LR 6) IR
[Fi] 3 Ay =X T 3R AN [] A9 T A 5 106 DR A () 2
o R 11 vy IS JOT 3 3 %) IR A8 A — B, i AR I R 4
AT, W I RAFF AT

H & P & 1L K B ( spontaneously hypertensive
rats, SHR) N 85 ), SR 5T o ML & o BIL il 1 7 226
e 245 ) 1) B AR Sl R D 14 ~ 18 JRI R L
BHIT A F2 B > AR AR %ot J5 e v e
RAFPUR R IT o 38 50 X 1 5 o 1 A A B Ak
TR R BT BOR R B9 35 8L, 40 %F SHR
REHE E 11 S N ) BL e 22 8 i), 2 30 T
BH 1 TC S HIRAIE 5 RIS SHR K B = A 2845 5|
AL P i S T 5 5 000 28 1 PR S AR AR B, 36 ASE I i)

RS ) LA A58 ISR 5 L 5T P 5l ik
PR A EERR A6 475 SHR K B A /0N 3 ik it
BB 5 3K A U ARk AR AL I R B K B
JC L BH 265 1) K 9o e i B B RS  (H TR oo A
2k MERZRC @ ShWA% & 5 ELAR IR 2R W, 1
AELURGEUERI GO0 T Z2 Rk B AT 5T, %5 1 A A
A WL I RBETE , B P Al PR T
FH_E O g M S AR R 1 O 5, 1 B 2R, Rk
4 JEl AT 5 R FBH _ECAEAR , BAT g B A BAR 45 5 1Y
RS 5 B B AL H, JEAL ] AT AE 5 B IR LK Ang
KA G, JR i T S R e I 0 S 9 1 5
T 3 A, Al KR L = i I BB T AR
U e P R B2 B Bk 2 SR v 4
AJAF e T B DO AIE e I, 5 Il R BH LT
TEAIERAN — B HHAE T ARG rh A7 A 4R A
SR WM H RS AE T A R O B RO
L 32 2R A v i O 2R I s R
AR & o mIR SRR ik R AR oy o & &



 [E SIS AR 2022 4F 11 A5 30 555 7 81 Acta Lab Anim Sci Sin, November 2022, Vol. 30, No. 7

905

P e, IR S S Y ) S UK AT A M R 6 i 22 M TR
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16.25 JA*)

5 LR SR R A 38 st 4% | PR T T ok 25 4%
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RRERAR , PRI, 5 25 R A A i, SR — MR
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L A FHALEE 2 kAt
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Table 6 Current status of combined animal models for hypertension-related pathologies

Yl TR UE 73R HMIARAE PR HR
Species Modeling mode Syndrome type Appearance signs Disease indicators
WH T LS4y A ROIR 2 B L XUAR
JFFH B TR MR M R (S AR R R Wi T | 545 € | ¢ % 3R ik PR AR G
F L 4y [37] Masticatory muscle contractility, mental — fik
Electrical stimulation Hyperactive liver Yang  state, hair quality, bilateral ~ Systolic blood pressure, S-hydroxytryp
with blood stasis! 3" conjunctival color, irritability, tongue amine, calcitonin gene-related peptide
quality
. M’J‘?/ﬁ + %HE‘W*‘# H?JLJJE(’H"!EQ“RJ ﬁiiﬁﬂ%‘(%ﬁﬁi\Xﬂﬁﬁiﬁﬂﬁgﬂ@.\ﬁﬁ m}i‘éﬂﬂ@?ﬁfﬂizlﬂﬁ\m%%‘ﬂk
SHR X Fuzi decoction + high-  Hyperliver and phlegm AT =1
SHR rats fat feed e [ 38] Body weight, imitability, bilateral Blood pressure, total cholesterol,
atlee stagnation type conjunctival color, time of revolution triglyceride,, angiotensin I
Wacdte s I | = 7 R
Sk S = s . g [N AN 1R -1 L%
FEERE | me/ml, + N Rikds B % R el g DI T R AT
s B B A PRI BRYE S35 ik v o
i Gir . . . . Systolic blood pressure , total
. Yin deficiency and Yang  Mental state, hair, urine output, fecal . . .
Sodium laurate 1 mg/ L o [ 39] i limb ) ) cholesterol, triglyceride, low-density
mL + anger method yperactivity type properties, - Amb - symmelry,  posture lipoprotein cholesterol ,
reflex test, corner test . .
serumendothelin-1, plasminogen
activator inhibitor type-1
WiE- (& R BT, 3.
25.5 mg/mL) + 1% o AL s AR Weds Fe T 1R LR LI R KRR
o kg K WFIR L7 PGS R WAy iy e g
} Fuzi decoction Hyperactive liver N R . Systolic blood pressure, aldosterone,
SD rats . . Irritability, hair, facial temperature, . . . . Lo
(contains ephedrine 3. YangL 40] . renin, angiotensin II , atrial natriuretic
25.5 mg/mL) + 1% &P peptide, calcitonin gene-related peptide
salt water
SEFEEE i =R AR R A
JOEL [ P s 25 L i 2 P [T e A
THENRE T B/ KR R PORAS R I s IR S IR R R
Wistar il e MR MR £ PN e LN HATIE L
Wister rats High fat and high sugar ~ Phlegm-dampness Mobility food intake, water  Total cholesterol, triglyceride, low-
feed congestion typeL 41] consumption, mental state, stool density lipoprotein cholesterol, high-
properties density lipoprotein cholesterol, body

weight, blood pressure, fasting blood
glucose, fasting insulin, HOMA-IR

=Y

Iy =|

TRUESS £ B B A AR R RE B L ok b 1 BE 24 1
SRR PSSR S L, H AR IESS & Sh P ik
22 IR R U A A R | S S5 BB X
L EAANIER B B G2, HL I AR 22 2Rk AT O 22 il
Tl R L — S5 A e 22 AN TR W L 2 AR
PABAE A [ ) B 300 32 B 1 AS () ) kAo, B A ok g
Yo BT IR A UE 45 A 1Y) 3l 1 1 AR 4 5 Y

R B IR RN R A B B A
A RESEPERE R B, HL DY BEAG A6 B U sk A ml
W/ D S ) IO R A S SR O S e/ 9 7
LA E S, A BT i RIR T S it nl SR 2 %
e

B UE A A BT 5 1) 52 30 8 5 A, 45 b e L
SE LW oW S AR . BUA AR EY SR A 1
PR F-BoA B AL e B2 25 S = AR b, 2L
JOVE S BRER PR 1 IR . AT RS Y
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