2023 4F 10 H HE R E LR October, 2023
#3348 10 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 33 No. 10

e R IR AR A ORI Y W LT AR AL S IR B RO BT ST R ()] R F AR PR ARk 2023, 33(10) : 91-99.

Gao RR, Shen Z, Lian MH, et al. Research progress on kidney fibrosis animal models of qi deficiency and dampness stasis syndrome
[J]. Chin J Comp Med, 2023, 33(10): 91-99.

doi: 10.3969/j.issn.1671-7856. 2023. 10. 012

SRR PRI AL 1 2T AL sh A B AT 5 o R
B RESETE R S A

(LINFRPEGRFERESRRE FFE 250014 2. 10 R P EZ KFH—IGIRESBE, BF# 250014,
AN EZ R, TR 250014410 R TP EE 2R 2= B R B, T RS 250014)

(BE] SRR b R 2 SERIT S Y 5 2T B, OB TR W 2P 4R AL i 2 2R . B 18 1 P S8
LeBET- AR B AR T | UM R R B £ 2 (AT 5 o 30T 45 R B B, iR AT HOR I 45 5 S R B Al 57, ACBIF S 25
IRITAFE A ICHE A J7 1, BE T VU B ANRE TR A2 PR 3R A S B 27 A A g BRASEAY | 3o 3o 57 DU SORE LU Ut L A
FES 1IN 2 2 A 5 R LA K A 2459 DR 32 A5 DO [ s 27 3 T R RO TR 25 5 A Y, O S SR AIE | S 30 %
BbR B A A 5 A R T S R R B B 2T AR AL S W BB DA AR o, R b B TR A [ AR 2 AR A A AR
X 53 ) M T R P 2 2 A S R R K7 1 SRR | D4 J5 R R ML K ) 16 7 R B i (Rt A 2 52
R, A RO KA P BR 2 TR W 2R 4EAL BB VE T el 2 255 [l [ B

[SKIA]  URMHS; B LT ARl ; SRR BRI PRA J7 3 s I IESS &

[FESZES] R-33 [ XHEHRIRAE] A [XEHS] 1671-7856 (2023) 10-0091-09

Research progress on Kkidney fibrosis animal models of qi deficiency
and dampness stasis syndrome

GAO Ranran', SHEN Zhen®, LIAN Menghui*, HAN Cong™** , LI Wei*"

(1. College of Traditional Chinese Medicine, Shandong University of Traditional Chinese Medicine, Ji’ nan 250014, China.
2. First Clinical Medical School, Shandong University of Traditional Chinese Medicine, Ji’ nan 250014. 3. Shandong
University of Traditional Chinese Medicine, Ji’ nan 250014. 4. Affiliated Hospital of Shandong University of Traditional
Chinese Medicine, Ji’ nan 250014 )

[ Abstract]  Animal models are important means for basic research in traditional Chinese medicine (TCM). Qi
deficiency, dampness, and blood stasis are the main syndromes of renal fibrosis. With the increase in the morbidity and
mortality of chronic kidney disease, study of renal fibrosis animal models of qi deficiency and dampness stasis syndrome has
become a hotspot in recent years. Additionally, establishment of combined disease and syndrome animal models is urgently
needed. This article reviews the recent modeling method that established the renal fibrosis pathological model based on
western medicine surgery and chemical factors, and established the model of qi deficiency, dampness and blood stasis
disease from the aspect of etiology and pathology through the theory of exhaustion leading to qi loss or hunger leading to qi
loss, internal and external dampness combination, exogenous pathogenic factors, and chemical drugs. Additionally, these
studies established the evaluation standard of the renal fibrosis animal model of qi deficiency, dampness and blood stasis

type from the aspects of macroscopic characterization, laboratory indexes, and pathological changes. The TCM disease and
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syndrome model has been combined with modern science to establish a relatively perfect qi deficiency and dampness stasis
kidney fibrosis animal model with evaluation criteria. Exploring its pathogenesis and new treatments supports the therapeutic
role of TCM in kidney fibrosis and promotes TCM internationally.

[ Keywords] i deficiency and dampness stasis; kidney fibrosis; animal model; model evaluation method;
combination of disease and syndrome
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Table 1 Method for constructing kidney fibrosis model of qi deficiency and dampness stasis type

AU
M A 58 i deficiency and dampness ' .
Qi deficic;%ﬁﬁ};ood stasis @ deficiency and dampness HEFAEL (TA/ 1)
Y piTE e FEIR Renal fibrosis (surgery/chemistry)
Damp and hot Cold-dampness
L Bas 2 M A T L RIgh A L BB R 1.5/6 LBk

B S v

1. Intraperitoneal injection of
adriamycin  combined  with
oral administration of
propylthiouracil

2. BB AL I 5
2. Intraperitoneal injection of

CTX

o BRI A 3. kR R AU S
Pathological 3. Intratracheal injection of
modeling bleomycin

4. - LA S
4. Intramuscular injection of
reserpine

/

1. 13k

1. Exhaustive swimming

2. RERH2F
2. Sleep deprivation

i PR A 3.5 A
Etiological 3. Tired running
modeling

4. YU+ Tk
4.  Hunger +
swimming

exhaustive

5. R+ R
5. Exhausting, dissipating qi
+irregular diet

1. Bacillus coli

2. K
2. Salicylic acid

3. yebkEE R BRI
3. Clindamycin phosphate

4. BIFEW T T IR

4. Salmonella typhimurium

5. M3 H# H + RIBHTE

5. Serum albumin+Bacillus coli

6. I H # H + M A R E I 5 R
6. Serum albumin + staphylococcal
enterotoxin

1. e i+
1. High-sugar and high-fat diet +

swimming

2. A 1 ARDRE B K + 30 + R I +
AEA=

2. High protein feed + sugar water +
constant temperature and humidity +
peanut oil

3. e 2R 1 Gk R K+ R A +
i

3. High protein feed+sugar water+alcohol
+ constant temperature and humidity +
folium sennae

4. R R+ TE TR TE R+ R H R
W+

4. High feed +
temperature and humidity+alcohol+run

protein constant

/

1. Glucocorticoid

1. =)

1. Aged animal

2. FEIR IR
2. Cold-damp

environment

3. Y8 K iUk ) v + 9E
PTEZ 0

3. Cold water
swimming exhaustion +
cold-damp

environment

4. FERIAEE + FE UK
B+ R

4. Cold-damp
environment+cold
diet+high-fat diet

/

1.5/6 Renal resection

2. B R4S 5L
2. Unilateral ureter
obstruction

3. RIS

3. Oral administration of

adenine
4 R B+ AR E
4. Low salt diet + oral

administration of CsA

5. FAN S LT G + B R K R i
Jokide

5. Unilateral ureter
obstruction+tail vein injection
of adriamycin

6. HENRVE T R B T 5

6. Intraperitoneal injection of
streptozotocin

/

A5 R B — A il A7 SO P 2 LA

Note. Each factor selects one combination to construct kidney fibrosis model of “qi deficiency and dampness stasis type”.

4.3 fRIEBRM

' TG 20 MR T AR A B R T UL 2T 4 A
ST ECM i FE VTR R AT i B 27 4 fb, %
o BRR IS B /NER I R4 B /NS R) J5 7 2 4 Ak LA
KB IS A A ol b SR AR AR AR L
BEHRMESE N R R 3G A Fn R G 2 A 4R

FESRAE S 5 200 M T T 2 5 /DN BRI g 1 B I ) oy
PERBL, JEMRUERT R B R AR A /NVE b B
ZEUAREAE B IR AR Al R JR kb AR AL
B /INERAE DR 7 A8 A D ke e B /N BR B AR AIE T 22
JLET S IBIE R RN R AT A A R A N
BN R
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Zi b ORI B AP AL RO RGT bR R B AEIR SRR B b 5 PR s s s B O BT A
W REIFAE SR A7 AR L SR BESCE 3 A5, DIBOR WA B 5 | A6 A9 SO0 ek 7, B DA 435 A
FWFRAE T 2RO MR SR FERIER e, BRI bRiE LR 2,
F 2 SRR G L AR TN BR A
Table 2 Evaluation criteria of kidney fibrosis model of qi deficiency and dampness stasis syndrome
i A~ HAMAEH

Indicator type Specific description

(2 iEgan
Renal function

SEBy A FE R

Laboratory indicators

ML WUEF(Ser) JRFRZA(BUN) JR NAG BE(NAG) JRE /WA ILETH S, eGFR TFE
Blood creatinine ( Ser), urea nitrogen ( BUN), urinary NAG enzyme ( NAG), urinary protein /
creatinine ratio were increased, and eGFR were decreased

WARE AL N TR T P A
Medicalimageology Small or diffuse lesions of the kidney
Food intake decreases gradually and body mass decreases
KRR P R HE | VOB I S TE2E ek Sh U i IR
R FAE Mental depression, tiredness and lethargy, limbs curling up, poor mobility and slow response to
Macrosco;;i(: external stimuli
characterization JeE R ERT
S (B Fur is dark and dull
Qi deficiency FAEF T
(spleen and Thin stool
kidney) B B
LR E R BPEAEPR:CDA™ (CD19™ MR SR ERE H 1g G Ig A TF%
Laboratory indicators Immune index; CD4*, CD19*, plasma immunoglobulin IgG, IgA were decreased
B/ NEREEAL /NE SR
PRI Glomerular sclerosis and tubular atrophy
Pathological W 2 AU T T £
Apoptotic cells increased in renal tissue
TR TR T IS SR 0 B ) 5 35
Macroscopic Tongue surface is petechiae, the sublingual vein is dark purple, and the tail appears different degrees of
characterization purple or green spots
W ML B
T Renal blood flow index was increased
Blood stasis e

Damp and hot

Laboratory indicators

LIRS Iy 2 U8 AR DS AR (WBV) (LSRG (PV) ZLAHMURAR(HCT) Thisi
Hemodynamic changes: whole blood viscosity shear rate ( WBV ), plasma viscosity ( PV ) and
hematocrit (HCT) were increased

SR I IR ET i b A
Pathological Collagen fiber proliferation
o BB D SR
TEIFAL Yellow and red urine, little urine, foam urine
Macroscopic . o
characterization A B T
Body temperature unchanged or increased
A E

SRy TR R

Laboratory indicators

9o LR L
Pathological

Yellow and greasy of tongue

AR IR < 16U T o B A2, BRI B (TC) | HHh =BE (TG) AR#E AR 1 (LDL-C) Jhisi
Blood glucose and lipid: Blood glucose was increased or unchanged, and total cholesterol (TC),
triglycerides (TG) , and low-density lipoprotein ( LDL-C) were increased

AL : L A AL B AR (SOD) FEAR A — 8 (MDA) Jhi
Oxidation index: decrease of serum superoxide dismutase ( SOD) and increase of malondialdehyde

(MDA)
SMEFERR ML C R (CRP) (A& 6(11-6) Ft i

Inflammatory index ; blood C-reactive protein (CRP) , interleukin 6 (1L-6) were increased
ARIBARI : PRIBOKEIEE H (AQP2 5 AQP4) Thii

Water-fluid metabolism: AQP2 and AQP4 were increased

15 % A IR

Renal inflammatory cell infiltration
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gk
fapRZeAl ARERH
Indicator type Specific description
229 F2 4 N, NN
B B RERE T MR /MEK BRI, KA
roscopie. Chills and cold limbs, tired and weak, eating less, clear and long urine, body edema, loose stool
characterization
R s e MCP-1IL-6 Fh&, M3 B2 i | =@ HDIR AR SRR (T3) AR (T4) TR
S AR bR

1d- S S
Cold-dampness Laboratory indicators
were decreased

9 PSR L
Pathological

FRHEAMMIA =, 58 20 JHLIR

Mesangial cell hyperplasia and infiltration of inflammatory cells

MCP and IL-6 were increased, serum cortisol, triiodothyronine ( T3 ) and thyroxine ( T4 )

TE AR bR e —2F

Note. At least half of the indicators are met.
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