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[ Abstract] 1In recent years, psoriatic arthritis has become a major problem in the medical field, with cases
gradually increasing in China, and it is still incurable. Here, we summarize the pathogenesis and clinical characteristics of
currently available animal models of psoriatic arthritis based on Chinese and Western medical evidence. Literature in line
with this topic was collated and summarized. The etiology and pathogenesis according to Chinese and Western medicine of
existing psoriatic arthritis models were given agreement scores; the diagnostic criteria of Chinese and Western medicine
were compared; and the models’ characteristics and degree of agreement with clinical observations were assessed. This
study found that the human leukocyte antigen transgenic mouse model, the multiple hybridization transgenic mouse model,
and the mannan-induced mouse model had the highest agreement scores. As psoriatic arthritis is more common in Europe,

methods for the preparation of animal models have been mostly imported from abroad, and very few animal models have the
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characteristics of Chinese medicine; therefore, the model fitness scores of Western diagnoses were higher than those of
Chinese diagnoses as a whole. We hope to leverage the unique diagnosis and treatment method of Chinese medicine further
to improve the types of psoriatic arthritis animal models available. This study provides a basis for the construction of
improved animal models of psoriatic arthritis with combined traditional Chinese and Western medicine characteristics.
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1 PsA

Table 1 Diagnostic criteria of PsA Western medicine

Classification

Presentation

Clinical symptoms

General inspection

Pathological changes

Laboratory examination

@ 5 . . 1e) 5 . , , He)

( ) i@ H6) N N o
(DHeat, pain, swelling, and tenderness in the joints; @Silver-white flakes on the scalp, trunk, and limbs, which are easy
to peel off, and red bumps; (®Nails may form small indentations ( concave surfaces) , chip, or fall off from the nail beds;

@Swelling of the fingers and toes; & Complications such as visual loss, spondylitis, and cardiovascular disease.

@ (RA) ;@ 1O

: CT , s °
(DPsoriatic arthritis may have less joint tenderness than rheumatoid arthritis (RA) ; @Patient has a family history or a past
history of psoriasis; 3)Imaging tests: radiographs and CT scans show loss of cartilage, unevenness of the articular surfaces,

and signs of new bone formation due to joint inflammation.

Early lesions of synovial cells mild proliferation and hypertrophy, with a small amount of fibrin-like material exudation;
middle lesions of synovial cells under the mild edema and fibrous tissue hyperplasia, small blood vessels obvious
hyperplasia, congestion, with a small number of lymphocytes, plasma cells infiltration; lesions of advanced synovial fibrous

tissue increased significantly, residual small blood vessel thickening, lumen narrowing.
@ .

(D Accelerated blood sedimentation, increased inflammatory factors, and increased complement levels; (2 Elevated C-

;@ c (CRP) ;B

reactive protein (CRP), a marker of inflammation; 3 Increased neutrophil and leukocyte counts in synovial fluid; @

Negative rheumatoid factor.

2.2
€

>>[l7i
. PsA

PsA

3 PsA

3.1 PsA

PsA

PsA

PsA s
PsA .

>
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o
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. N s CNKI . .PubMed
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2 PsA
Table 2 Diagnostic criteria for TCM syndromes of PsA

Typing Main symptom Secondary symptom Pulse and tongue
) , ,
@ . (ORI @ ;@ ;®
, ;© . ,
Damp-heat (D Rash color bright red, thick scales, (D liching; @ Hair loss; @ Thirst; @ Dry Red tongue, yellow fur,

paralysis syndrome

Heat-toxin

amassment pattern

Liver-kidney

Yin deficiency

Syndrome of cold-

dampness

blocking collaterals

Accumulation

of

phlegm stasis

Signs of heat in the

blood and dryness

in the wind

©)

Fingers, toes joints red, swollen, pain,

with  pitting hemorrhage obvious;

pressure pain, adverse activities

@ ;@
(DRepeated large erythematous scales; @
Unfavorable flexion and extension of the

joints, squatting difficulties

@ ,

B

;@

(D Disease for a long time, see the skin
lesions dark or reddish; @ Joints stiff and

painful, or deformed

) .
;@ ) )

(DSkin lesions dark red color with scales,
oyster shell joints; @ Joints red, swollen
and painful, the pain has a fixed place,

aggravated by the cold

o) ,
;@

(DLesions are dark red plaques with thick
and tightly attached scales; (@ Severe
tingling in the joints with a relatively fixed

location

) ;
;@ , ,

(D Reddish plaque, covered with silver-
white scales, hypertrophy and dryness; @
hot and painful,

Joints red, swollen,

stools; & Short and red urine; © Upset

and irritable

O]
@ ;6 ;©

(DMorning stiffness of hands; @ Loss of grip
strength; @ Pain in wrist and knee joints; @

;@ ;@ ;

Poor appetite; & Poor sleep; ©Dry stools

® ;@ ;@ ;@
H6) ;©

DMuscle constriction @ Hot flashes and night

sweats; @ Heartburn @

Coldness; & Lumbar and back pain; ®

Prolonged urination

and insomnia;

@ ;@
;® ;©
@D Cold feet and limbs; @ Muscle and flesh

constriction; (3 Restriction of movement; @
5 Abdominal

@ @

Thirst and desire to drink;

distension ; ®Loose stools

@® q6)

36) ;©
®[t(:hing; @ Dullness of the face; 3 Blue
lips; @ Tiredness; G Loss of appetite ; ®
Drinking does not quench thirst

1e) ;@

@® ;@

, ;@
, ;©
®Il(~hy skin; @Thickening and folds under

the fingernails;

1)
:®

@ Sleeplessness at night,

restlessness and easy to wake up; @Dry skin;

slippery pulse

5 5

Dull tongue, yellowish greasy

moss, stringy and
slippery pulse

) )
Tongue pale red, moss less

white, pulse sunken and fine

) )

Tongue pale, moss white,

pulse dull and slow

,
Purple and dark tongue with
petechiae, white greasy moss,

dull and astringent pulse

Red

stringy pulse

tongue, yellow moss,

when the heat pain is sharp, the () Yellow urine, burning sensation when
temperature rises when touched urinating; ®Dry and knotty stools
’ PsA (1) :D ( N N N
:D ( . . ); @ ( . .
) ) ); @ . )@ ( . . \
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3 PsA

Table 3 Characteristics of animal models of PsA and analysis of the degree of agreement with the clinic

Model type Animal name Preparation method Model evaluation Consistency with clinical symptoms
(1) (AE),
3(2) DOBG®,
; 80%;(3) : , 0O,
/ 02O, 80% .
DBA/1 DBA/1 Advantages: high (1) Characteristics; ankylosing attachment point
(28-29] morbidity ; easy to operate inflammation ( AE) of the joints around the hind
Spont'aneous/ SpontaneityDBA/1 Tnbred o through ; félaws, accompanie:d Py osteit‘is of t}he toes and nail
genetic del mice inbreeding in the DBA/ involvement; psoriasiform skin lesions may appear
mox e
mutation 1 strain of mice Disadvantages: no major spontaneously; (2 ) Clinical match in Western
models joint damage; fewer skin medicine D@ @& @, with a combined value of
lesions present 80% ; (3) Clinical match in Chinese medicine
(CM) : Damp-heat paralysis type, with the primary
symplom@@, and the secondary symplom@@@,
with a combined value of 80%.
(1) : s s
5(2)
; ODROD®, 56. 68% ;
CSTBL/10 -/-\dvantage:s; ‘ A joint  (3) : s @, @D
inflammation is evident; @@, 50% .
C57BL/10 B10. BR : , 0 , ,
[30] (H-2k) there are disorders of (1) Characterization: Ankylosing attachment point
) . intestinal flora disease symptoms, joint stiffness, inflammatory cell
Gene C57BL/10  B10. BR ( H-2k ) mice NP . .
) . . . d | : SPF infiltration and bone erosion at the joints can be
mice arising in aged male
mutation g 'g ; observed; (2) Western clinical match QD@ ® @@
model C57BL/10 mice . . ) ;
Disadvantages ; low  with a combined value of 56. 68% ; (3) Chinese
environmental incidence of medicine clinical match: heat-toxin accumulation
SPF; no skin lesions type, primary @, secondary @ @ @, with a
combined value of 50%.
; (1) () ,
3(2) ,OBOO®
Advantages ; high  56.68%;(3) : s
HLA-DR4 MHC I prevalence;; it @, 0@, 43.34%
s HLA-  histopathology and imaging (1) Characteristics: significant finger (toe)
[31] DR4 similar to humans inflammation and nail lesions, severe bone damage,
Transgenic Knockdown of thickening of the surrounding epidermis, and the
HLA-DR4 « S s
model . endogenous MHC class ; appearance of “sausage-like” toes, which are more
lrﬁtnsgenlc I genes and transfer of frequent in females; (2) Clinical match in Western
miee the HLA-DR4 gene Disadvantages: mno typical medicine, @@@@, with a combined value of
manifestations such as skin ~ 56.68%; (3) Clinical match in Chinese medicine;
lesions and joint  blood-heat-wind-dryness type, primary symptom (D,
inflammation; mechanism  secondary symptom (D@, with a combined value of
of action unclear 43.34%.
(1) : ,
, 3(2) ,DQ0@ED®
HLA-B27 HLA-B2T 82 93.35%;(3) : ,
Advantages: rapid onset of 0O, D@D, 80%
disease, similar to human (1) Characteristics: arthritis with psoriasiform
(32 . onset symptoms lesions, inflammatory bowel disease and nail
HLA-B27 Introduction of HLA- losi | . th vio oh roristi
A- B27 and human B2 s esmn:-.,. .dIl( r()gem(,-, with gene 1(.' ( aracteristics;
transgenic (2) Clinical match in Western medicine, DORB@

rat mouse

model

microglobulin genes into

large mice

Disadvantages : lower
incidence, longer molding

time

®@®, 93.35% of the total value; (3) Clinical
match in Traditional Chinese Medicine ( TCM ) .
Damp-heat paralysis type, the main symptom D@,
the secondary symptom D@ @, with a combined
value of 80%.
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Model type

Animal name

Preparation method

Model evaluation

Consistency with clinical symptoms

JunB/c-Jun

[33]

JunB/c-Jun
transgenic
mouse
model

K14-AREG

[34]

K14-AREG
transgenic
model mice

BMPs-6

[35]

BMPs-6
gene
overexpres-
sing mice

K5. Stat3C:
F759

[36]
K5. Stat3C:
F759
transgenic
mice

R26STAT3
Cstopfl/
fICD4Cre

[37]

R26STAT3
Cstopfl/
fICD4Cre
transgenic

mice

JunB c-Jun
JunB
c-Jun
K5-Cre-ERT

Knockout of JunB and c¢-
Jun  dual genes or
crossing of mice carrying
JunB and c-Jun genes
with K5-Cre-ERT
transgenic  mice and

injection of tamoxifen

K14
AREG

the K14
promoter and the murine
coding gene AREG into
the murine genome to

Insertion of

control its
()Verexpressi()n

BMP c¢DNA
10 s
BMPs
Transgenic mice with

high expression of BMPs
constructed by
BMP-

into

were
introducing
expressing  ¢DNA
the plasmid and using
keratin - 10 as  the
expression vector

Gpl30F759
K5. Stat3C

Gpl130F759  transgenic
mice were crossed with
K5. Stat3C

mice

transgenic

R26STAT3C
C57BL/6]

R CD4Cre
R26STAT3C transgenic
mice were backcrossed
to C57BL/6] mice and
subsequently crossed to
CD4Cre mice

B

Advantages: rapid onset,
visible skin lesions

B

Disadvantages: expensive,
no major joint inflammation

B

Advantages obvious
symptoms of skin lesions,
no gender differences

) )

Disadvantages: difficult to
operate,
low survival rate

more expensive,

>

Advantages: rapid onset,
no gender differences

5

Disadvantages: expensive,
no major joint inflammation
or psoriasiform lesions

)
Advantages; histopathology
similar to humans, rapid
onset of symptoms

>

Disadvantages: complex
operation, no major joint

inflammation

>

Advantages: rapid onset,
no gender differences

>

Advantages: expensive, no
major joint inflammation or
psoriasiform lesions

(1) ;
) 5(2) )
DRBB®E® 86.68%;(3)
: . 00O, 00O,
73.34%
(1) Characterization:; psoriasis lesions are typical,
inflammation of small joints is obvious, and bone
erosion can be observed on imaging; (2) Clinical
match in Western medicine, DQ@ @B ®, with a
combined value of 86. 68%; (3) Clinical match in
Traditional Chinese Medicine (TCM): blood-heat and
wind-drying type, primary symptom (D@, secondary
symptom ®®, with a combined value of 73.34%.

(1) : , )
,  PsA

;(2) DOW,
(3) :
@, 66.7%
(1) Symptoms: skin hair loss, red plaques with
scales, inflammatory infiltration and synovitis in
joints, which is a pre-presentation of PsA; (2)
Clinical match in Western medicine @O @ @, with
a combined value of 66.7% ; (3) Clinical match in
Chinese medicine; Damp-heat paralysis obstruction
type, primary symptom @ @), secondary symptom

, with a combined value of 66.7%.

(1) () ,
;(2) ,
OB®

66.7%;
, DO,

43.4%;(3) :
, @, DO, 43.4%
(1) Symptoms: finger (toe) swelling and nail
involvement, epidermal inflammatory infiltration and
thickening accompanied by desquamation and hair
loss; (2) Clinical match in Western medicine, O
@ @, with a combined value of 43. 4% ; (3)
Clinical match in Traditional Chinese
( TCM ): Damp-heat type,
symptom (D, secondary symptom D @, with a
combined value of 43.4%.

(1) : (
),
:(2) ,DQB@ED®
73.:34%O

93.35%;(3)

@, 06,

(1) Symptoms: thick psoriasis-like scales on the skin
(oyster shell-like) , deformed nails, inflammation of

Medicine

paralysis primary

B

the attachment points, and flexion and deformation of
the joints; (2) Clinical match in Western medicine,
DRBDED®, 93.35% of the total value; (3)
Clinical match in Chinese medicine: cold and
dampness blocking the collaterals, the main symptom
@@, and the secondary symptom @@, with a
combined value of 73.34%.

;(2) ,D@BO®
86.68%;(3) :

, DO, DO, 73.34% .,
(1) Characteristics: dry skin with severe molting,
thick  psoriasis-like the
spontaneous synovitis, adhesion point inflammation
and inconspicuous inflammatory lesions in the joints
of the model rats; (2) Clinical match in Western
medicine, D@QB®®D®), with a combined value of
86.65% ; (3) Clinical match in Chinese medicine
blood-heat and wind-dryness type, primary symptom
DO, secondary symptom @D ®), with a combined
value of 73.74%.

lesions  on surface ,
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Model type

Animal name

Preparation method

Model evaluation

Consistency with clinical symptoms

Induced
model

1L-23

[38]
1L-23
overexpressing
mice

I /1
DBA/1

(CIA) !
Type I/
collagen-
induced
DBA/1
mouse
model

(CIA)

B_
SKG

[40]

B-glucan
induced
SKG mouse
model

[41]
Mouse
models  of
mannan-
induced

IL-23

[42]

1L-23
adenovirus-
induced
mouse
model

1L-23
DNA ,
1L-23
Introduction of
microcircular DNA
encoding  IL-23  into

mice and overexpression

of the IL-23 gene in
mice
DBA/1
CFA/ICFA
I /1

DBA/1 mice  were
injected  intradermally
with type I/II collagen
dissolved in CFA/
ICFA, and
homogeneous  collagen
was injected
intraperitoneally  three

weeks later

SKG

Zymosan
SKG mice were injected
intraperitoneally with
Zymosan

Intraperitoneal injection
of mannan produced by
brewer’s  yeast in

susceptible mice

1.-23
NOD/shijl

Adenoviral vectors for
1L-23 were injected into
NOD/shijl female mice

through the tail vein

advantages B greater

reliability, high morbidity

Disadvantages : Low

incidence of psoriasiform

lesions

>

Advantages: high molding
success rate, lower costs

>

Disadvantages: no
psoriasiform lesions, late

onset of disease

)

Advantages: simple model
construction, no gender
differences

Disadvantages: late onset
of  psoriasiform

symptoms

lesion

Advantages
comprehensive symptoms,
proven inflammatory
modeling
Disadvantages: low
prevalence

>

Advantages: rapid onset of
symptoms

H ’
Disadvantages: High cost
and low repeatability

(D : . . ,
. D@BOO®
(3)

®, 66.67%,

(1) Characterization: bones, joints, paw nails were

:(2)
86. 68% ;
, DO,

synovitis  and  attachment

occurred, and psoriasis-like
lesions appeared in some mice; (2) Clinical match
in Western medicine O @ @ ® @ ®, with a

combined value of 86. 68% of the total value; (3)
Clinical match in Chinese medicine:

destroyed , point

inflammation skin

Damp-heat
paralytic blockage, the main symptom @ @), and
the secondary symptom @D, with a combined value of
66.67%.

(1) : ,
3(2)

50%;(3) :

o, @, 36.67%.,

(1) Characterization: red and swollen paws with

synovial inflammation and bone erosion, mostly seen

,OBD®

)

in males; (2) Clinical match in Western medicine
®®@, with a combined value of 50%; (3)
Clinical match in Chinese medicine; Damp-heat
paralysis obstruction type, primary symptom O,
secondary symptom (D, with a combined value of
36.67%.

(1) : , ,
( ;
,DDE® 50%;(3)

5 5 5

(2)

30% .,
(1) Characteristics: spondyloarthritis, dactylitis,
ileitis and psoriasis skin lesions ( thickening of the
epidermis) , mostly in females; (2) Clinical match
in Western medicine @ @G @, with a combined
value of 50%; (3) Clinical match in Traditional
Chinese Medicine ( TCM ) : Damp-heat paralysis,
primary symptom (D, secondary symptom none, with
a combined value of 30%.
(D) : s
, 5(2)

,D2ODEO® 93.35%;(3)
: , , 0O,
73.34%
(1) Characteristics; inflammatory psoriasis-like skin
lesions, mild moulting hair loss, redness, swelling
and pain in many joints; (2) Clinical match in
Western medicine D@ @G @), with a combined
value of 93.35% ; (3) Clinical match in Traditional
Chinese Medicine; Damp-heat paralysis type, the
main symptom M@, the secondary symptom D@,
with a combined value of 73.34%.

(1) : s

, ;(2)
@® 50% ;(3)

OB

36.67% .

psoriasis-like

(1) Symptoms: generalized skin
lesions, destruction of the bones of the lumbar and
knee joints, mostly in females; (2) Western clinical
match D@ @@, with a combined value of 50% ;
(3) Chinese medicine clinical match: damp-heat
paralysis blockage type, the main symptom (D, the
secondary symptom D, with a combined value of
36.67%.
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