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Cyclooxygenase-2 over-expression is associated with increased mast

cells in CCl,-induced hepatic fibrosis
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Department of Clinical Laboratory Science, Wonkwang Health Science University, Jeonbuk, 570-750, Korea'
Department of Physical Therapy, Wonkwang Health Science University, Jeonbuk, 570-750, Korea”
Department of Anatomy, College of Medicine, Wonkwang University, Jeonbuk, 570-749, Korea’

Cyclooxygenase(COX—2) is an inducible enzyme that catalyzes the synthesis of prostaglandins (PGs)
from arachidonic acid. Over—expression of COX—2 has been reported to be associated with progressive
hepatic fibrosis in chronic hepatic C infection and rat liver fibrosis induced by carbon tetrachloride(CCL,).
Recently, it is well known that mast cell products can stimulate the proliferation of hepatic stellate cells
and key players in liver fibrosis, But little is known regarding their role in CCl,—induced liver fibrosis
in rat. Our aim was to investigate the relation between COX—2 expression and mast cells during liver
fibrosis after CCl, treatment. Thirty Wistar rats were divided into five groups (non—treated 0, 2, 4, 6 and
8—week after CCl,—treatment). Reverse transcription polymerase chain reaction (RT—PCR) and immuno-
histochemistry were used to assess the expression of g—smooth muscle actin (¢—SMA), collagen—1 and
COX-2 in liver tissue from CCl,—treated rats, The density of collagen and mast cells were determined
using a computerized image analysis system in liver sections stained with picrosirius red and toluidine
blue, respectively. The expression levels of ¢—SMA, collagen—1 and COX—2 mRNA were significantly
higher at 2 wk in CCl,—treated groups than non—treated group. The number of mast cells in liver tis-
sues increased gradually from 2 wk to 6 wk depending on the fibrosis severity but decreased abruptly
at 8 wk, The significant increase of collagen—1 and g—SMA mRNA expression in CCl,—treated rats was
continued until 6 wk while the COX—2 mRNA was significantly decreased at 8 wk, These results suggest
that increased mast cells are closely associated with COX—2 over—expression during hepatic fibrogenesis
of CCl,—treated rats,
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Table 1. Primer sequences and PCR product sizes

Primer Forward sequence Reverse sequence Product size(bp)
f—actin 5'—=GATGAGATTGGCATGGCTTT—3' 5'=GAGAAGTGGGGTGGCTT—3' 350
a—SMA 5'~CCGAGATCTCACCGACTACC—3' 5'“TCCAGAGCGACATAGCACAG—3' 120
Collageng1(1) 5'-“TGGAGACAGGTCAGACCTG—3' 5'“TATTCGATGACTGTCTTGCC—3' 409
COX—2 5'~GATTGACAGCCCACCAACTT—3' 5'-CGGGATGAACTCTCTCCTCA—3' 150
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+ Table 17} 2},
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agarose gelollA] 85 V& 4583F A7|9F3 & Gel Doc
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ofU7b] Altste] 43 Folle Asolx] HHRLAA) o]
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septae) & YHE7] = 319 2 M (Fig. 1A), picrosirius red—%43
A3} CCl—Fo] F 2
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Fig 1. Changes of Collagen accumulation of liver sections at O, 2, 4, 6 and 8 week after CCl, treatment. A, Collagen is stained
red in the centrilobular and periportal area, At 4, 6, 8 wk, neighboring central vein and central—portal area were bridged by
fibrous septa. Picrosirius red staining. Magnification, x40, B, Quantitative analysis by morphometry of area of fibrosis. Results are

expressed as mean
normal control and 6wk,
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+ SD. *p{0.05 compared with **p<¢0.01 compared with 2wk and 4wk. NS(no significant) compared with
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Zeplo] oF o] Fehal it BAEH o7 o] A F
7Vakdtt (Fig. 1B). a—SMA T F A oA = CClL—Fof 25
FHE 87714 A8} 21 el dx|ste] PR A
Atolut jof] &35} 7HE kA E (hepatic stellate cells)
7} 271 =0l (Fig. 2A) a—SMA—%F §-9|7} BAgt 4o =
oo Al 7kt (Fig. 2B). B3 7H4d-w3t 23w o
Eo] HvkE 4 ¥slE B7] ¢35 toluidine blue 4
o Avt Azl 7S YRSl gAY ) WiA 2
N Aot 2deen, O 2 78 £ dggoew
HFEHJAG(Fig. 3A). T2y CCl—Fof 25T ollX = A
sto] F7tel tao] 6577kA] EAIsHA o2 o]
£ Ho|tpy} sFFollA e BAgE o2 w9 o] Al 7+
23F3ivt (Fig. 3B).
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&3, M A AIE mRNA FEollA Rlsr] 918tk
RT—PCRY| 2J3] a—SMA, collagen—al(l) Z12]3L COX—2
mRNAS] WA ES 2ARE A3} ZF ti <ol vlsl CCl,—~
FoiroA 23R AR ou| A STt
Azt 677k A A8t AT AESE Sk 85

oA a—SMA mRNA &2 o7t o] 9] QA F718k3d
o1}, collagen—al(l) mRNA E&E-S ezt oJn] Q= 57}

= A
£ Ho|A| ¢gtom COX—2 mRNA W& 5L - 9]¢ §)
g B (Fig. 4).
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Fig 2. Immunohistochemistry for o smooth muscle actinfa—SMA) to detect activated hepatic stellate cells in liver sections at 0, 2,
4, 6 and 8 wk after CCl, treatment, A. At 2 and 4 wk, slight positive staining is only detected in centrilobular area. Marked staining
for a—SMA is found at 6 and 8 wk, along the fibrous septa. Magnification, x40 B. Quantitative analysis by morphometry of area
of staining for a—SMA. Results are expressed as mean + SD. **p¢0.01 compared with normal control and 2 wk. *p¢0.05, NS(no

significant) compared with 4 wk and 6 wk.
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Fig 3. Comparison of mast cell density of liver sections at 0, 2, 4, 6 and 8 wk after CCl, treatment. A, Mast cells are observed
in periportal region, along fibrous septa and in surface fiorous capsular area. Toluidine blue staining. Magnification, x100. B.
Quantitative analysis by morphometry of mast cell number per mm’ in control and CCl,~treated rats during experimental period.
Results are expressed as mean + SD. *p{0.05, compared with 2 wk, **p¢0.01, compared with 0, 4 and 6 wk.

Fom, 6FFHEE FHAEe] ANk At 450 H)
3 F3lo] S718FaL 53] AdfAlel= 7177kel ol 91]8k 7k
A A Fduk-go] oS Tl R, T
o] SAE G Aoz Ask kS B 5 9
o}, ey E43tE PR oA = S ARR-S YERNS]
t} (Fig. 5).
o %

2 AT e CCE F=d FHo 1kl

COX— 27} JJr'f'j_ A= 1 HAEL A Fste] A= ot

Ao, I fake] 27] WA

234 Cyclooxygenase-2 over-expression in hepatic fibrosis

AlolA cox—29] WHEn vwkA L] $29] Z7lo} W3
o] l5S & AU

°]= Hinz 5(2001)2] A7-ollx] 73 Agz2e] 4
SR E o5 A E27) A Bu|e} M Zo|umA g
A D e vl Aol Afsht dofd A
}\-]_%_D /q]§7]. —r:’-‘r}\éﬂ' d—uﬂ@-}ﬂ:o] Hals) L}é-ﬂ-l?_/‘ﬂi
2 F3Yo] niEA M E7 AL A& Balsthe]
Az A AJoly] e oFS H2hA|Z) 0 ZA] A1 vt} o

e
o of mx

E

Al

d

4 2
A 22 Hsk2 Ay, ARk Sl 4
AZ7F ZAFERAERSY] FAY deel= s 7141
H3lek(loading)$} A TGF—p1 A= 53 e ’\117‘4%
A= FefstE Aoz dElA A=, TGF—pl A&

A8 A EZ Yol a—smooth muscel actin®] Z7FA| 7)1 0]

R

SKel
= R



Korean J Clin Lab Sci. 2012, 44(4) : 229-238

3.5 4
350 bp PRIl
© 25
120bp Z 20 -
=
E 15 -
=
Collagen-ol 1.0 1
Collagenad(T) 9 @ @
[+
0.5
150b 0.0 '
Cox-2 P
1.2
o 457 .
- 4
5 40 o 10 -
< 3.5 4 =
- 4
Z 30 | Zos
IS = * *k
= 2.5 A X 06 -
S 20 - E
215 4 o 04
g 10 - 8 o5
g 9
= 05 -
Y 0.0 ! 0.0 ! ! ! !
owk 2wk 4wk 6wk 8wk owk 2wk 4wk 6wk 8wk

Fig 4. Comparison of a—SMA, collagen—ai(l) and COX—2 mRNA expression ratio by RT—PCR analysis in CCl,—treated liver tissues
during a period of experiment. The expression ratio is expressed as a relative value for 3—actin expression, house—keeping
gene. a—SMA mRNA. **p(0.01, compared with Owk, 2wk, and 4wk, *p{0.05, compared with 4wk and 6wk. Collagen— a1(l) mRNA
*0¢0.05, compared with Owk and 2wk, **p¢0.01, compared with 4wk. NS(no significant) compared with 6wk, COX—2 mRNA
**0¢0.01, compared with 0, 4 and 6 wk. *p{0.05, compared with 2 wk.

Fig 5. Immunohistochemistry for cyclooxygenase—2(COX—2) in liver sections at O wk(control)(A) and 6 wk after CCl, treatment(B).
Positive staining is predominantly detected in hepatic cells adjacent to fibrous septa and bile duct epithelial cells, Magnification, x200.

2 ol =247 Al 2271 Aol Eatet ZA-F A 5, 2001), 2} Alo] A A-f-5(interstitial fibrosis) ol 4] <
27} Z7VIAIEAL A2 A o] A A e AREAE7} ojuet A2 ofs) EAdstEl=A]ol A
=8 7lofgthar ¢ JekBorder?} Noble, 1994;Hinz © o3 2 LA A A gl
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2 Levick 5(2009)2 BITHM 27} - A
§% A0 340 ofabg v, o] AT} selulA)
7170l eJgk wyptase W3 wo] k= A EHE 7
AAIBFAIL, McLarty 5(2011) 1= tryptase & 71712] 3}
U2 tryptase®}; protease—activated receptor 274 2 (try,
ase/PAR=2)7} Ql-& &RleklaL, el §/d o] 2793}l
trypatsse/PAR—2 A4S A 27} a3k 8-S @3 4
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F FAAE A FE( pancreatic stellate cells)ol|A] ¢ =2}l
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A3} H PAR—2 =847} THE 2 FA E (liver stellate cells) 2]
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COX—2 28] 3 peroxisome proliferator—activated receptor
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3l Qe (Frungieri &, 2002; Knight 5, 2012). Tryptase/
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PAR2E &/d3slste] I Ad COX—29] WS A9 =4
&taL PG §dES A8, o] A2 15d—-PGj20] ek &
AR 2-83k= PPARyE ek Al RAES}: 24 2A
FE SA3IE ololA] I3} dojdth= Aok U
3t} (Abe 5, 2000; Okuda—Ashitaka &, 1990; Altiok %
1997). 89k ofU2} uyptase= AFRAE 5’“@ stek=
4 el ohma g Ae BBE VALK A ol o]
o QAo o el S AR FAUAE 5
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PAR-29] 5 okl ATFHE ATFHL COX-
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SLIGKV7} PG—2§/d 8 4Q] COX—28 st 29E
A= COX—29}F BT E uyptase®] HAAS FHES]
T3 = ok T3 Frungieri 5(2002)-2 COX—2 mRNA
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