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Fibroblast activation protein expression is closely related with liver fibrosis
degree in rats
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Abstract: Objective: To observe the dynamic changes in fibroblast activation protein (FAP) level during the formation of liver
fibrosis induced by dimethylnitrosamine in rats. Methods: Twenty-four male Wistar rats were randomly divided into normal control
group and model group. Rats in the model group were intraperitioneally injected with 0.5% dimethylnitrosamine for 4 weeks. During
fibrosis processing, liver sample was collected from selected rats at 1, 2 and 3 weeks. Other rats were sacrificed after collecting
serum and liver sample. Liver function, including ALT, AST, GGT, TBiL, and Alb in serum was measured using the biochemical
analyzer. Meanwhile, liver tissues were stained with HE and Sirius red and observed under a light microscope for indentifying the
pathological changes. Fap expression in both protein and RNA levels was detected using Western blotting or real-time PCR method
respectively. Results: Rats in the model group were underwent impaired liver functions, which were showed in evaluated ALT, AST,
GGT and TBiL levels and declined Alb content. In comparison with the normal control group, liver tissue of the model group showed
typical pathological changes of fibrosis as well as an obviously increased hydroxyproline content. FAP protein and RNA expression
was increased, with a time-dependent manner. Conclusion: FAP expression level is closely related with liver fibrosis degree, which
is confirmed by the result of progressive rising FAP expression level in the fibrosis process.
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Table 1 Comparison on body mass, liver quality, and spleen quality of rats in two groups (X *s)

Iy n PR /g /g MR R/ g JIRIN=4 JUR A B
Ko 1 8  345.71+16.89 11.14+0.73 0.610.04 0.032+0.001 0.001 7£0.000 0
i 7 232.13+12.69" 4.61+0.70" 0.97+0.14" 0.019+0.003" 0.004 2+0.000 5

SRIRALE R TP<0.05
*P<0.05 vs control group
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Table 2 Comparison on serum biochemical index of rats in two groups (X *s)

! n TBIL ALT AST GGT ALB
paict 8 2.02+0.21 61.95+10.24 112.26+31.18 0.5240.46 29.25+1.36
it 7 12.50+£7.22" 241.3+215.86" 503.974230.29" 2.32+1.07" 18.68+4.69"

AR "P<0.05
"P<0.05 vs control group
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Fig. 1 HE Staining of liver tissue of rats in two groups
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Fig. 2 Sirius red staining of liver tissue of rats in two groups
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Table 3 Liver fibrosis and hydroxyproline content in two
groups (X £s)

. HFET- 4tk 53 2% Hyp/(ug ™)
ZHH n .

I o om v s
K 8 8 0 0 0 O 510.20+64.57

Bim 7 0 0 1 3 3 1453.424357.58°

LA "P<0.05
"P<0.05 vs control group
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Fig.2 FAP mRNA expression changes in liver tissues
3 it

FAP & FiRG G, BT 2% IR e
2%, 1 FAP o A1 B P/ S 2 BSATDN 731 o
23170 000 11 —ZR AR, BAT IR BE Py DI P A
5510 KBRS TR, RENS BRARVEZ TR T 2R,
W9t RW], FAP W RIk T IRMa 4. it 4 2L
Fe 90% LA A F B R PR i S 2T AR I, i
RIS T RAE IR ANE R A2, 540 A o
Fa, Pl A R RRAR U 2 AR

FAP A1 04—/ 48 A= P R 2T 24 40 i 1) 2 T s
Y, AT g K R R . AVER
2 (A AR UG IR L A1 S B 2T 4 40
MR R BRI, R, FAP 5T 4L TE
B T WS (D4R . Levy 25 RFFT R IR, FAP
o S e DT AT A SR 8 I A 21, g ANk
TIEWHNFAL, A e im bk 2 e b T AL
SN L5 1 I O S RIAN, SSL  TE As2 F
AT ST B 7R, FAP & 2RI T AR 4.
PR A 2485 DU SO 5 3 10 /1 BRURF 7 AR SR
KL FAP TZEIE T 1E XA K A B A
BB 2T 44 () K e 2T 4 40 o o 5 HLBE G TH- 2T 40 n =,
LRYEmbRINGE, X FAP [M4niMothigin, Bl FAP
BN AR S TE AR OG,  JF HILRIA K-
JF LA A KR T B (TGF-P1) FiA/K -5 IEA
K, $&7 FAP Fl TGF-B1 1] REAE AT 4T 4EAL B flct 72
i FEEA .

DMN & B FaErE, R RErE . e drE)
W, FAE 20 20 80 AEANA L 90 AEARHI R4

]V N T U AT 4EAL R S B A 5T, AN 5T L DMN
HE A, SHGUEAR AR BRI 2 E,
DT R R AR AT e T 188 1~4 JH 1Y
2R, 22520 52 & PCR Fl western blotting £l ,
RIL FAP [ DRURTER 11 2 B A 3 A5 N [R) (1) 2 36
RIEHTE N, S4B KR
JHAF AR i —IRBGUE T FAP FIH4F4Efb
R BINR R P/~ FAP A B AE N 4R AL R8T 1)
BITHE R, AW EAT RN RIS

SE Ik

[1] Friedman S L. Liver fibrosis: from mechanisms to
treatment [J]. Gastroenterol Clin Biol, 2007, 31(10):
812-814.

[2] Chung K M, Hsu S C, Chu Y R, et al. Fibroblast
activation protein (FAP) is essential for the migration of
bone marrow mesenchymal stem cells through RhoA
activation [J]. PLoS One, 2014, 9(2): e88772.

[3] Wang X M, Yao T W, Nadvi N A, er al. Fibroblast
activation protein and chronic liver disease [J]. Front
Biosci, 2008, 13: 3168-3180.

[4] Aertgeerts K, Levin I, Shi L, et al. Structural and kinetic
analysis of the substrate specificity of human fibroblast
activation protein alpha [J]. J Biol Chem, 2005, 280(20):
19441-19444.

[5] Huber M A, Kraut N, Park J E, et al. Fibroblast activation
protein: differential expression and serine protease
activity in reactive stromal fibroblasts of melanocytic skin
tumors [J]. J Invest Dermatol, 2003, 120(2): 182-188.

[6] Lessard J, Pelletier M, Biertho L, et al. Characterization
of dedifferentiating human mature adipocytes from the

subcutaneous  fat

visceral  and compartments:

fibroblast-activation protein alpha and dipeptidyl
peptidase 4 as major components of matrix remodeling
[J]. PLoS One, 2015, 10(3): €0122065.

[7] Levy M T, McCaughan G W, Abbott C A, et al. Fibroblast
activation protein: a cell surface dipeptidyl peptidase and
gelatinase expressed by stellate cells at the tissue
remodelling interface in human cirrhosis [J]. Hepatology,
1999, 29(6): 1768-1778.

[8] FHAE, BN, v, S5 LT YA MRVSOE & i
AR 7B 75/ BUFF LT AL 20 1R ek Al 5%
PE[J]. JFFIE, 2009, (06): 454-457.

91 &M, EREG, F5HE, & = RSO R
YA FIE BT IT ()], TPPEEE S5 5 R A, 1994,
4(1): 28-30





