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Abstract
Background : When hepatocyte regeneration is impaired, facultative stem cells and their descendants,
also called oval cells, become activated and produce cell progeny that eventually differentiate. We have
analyzed the histological changes in rat liver after 2-acetylaminofluorene(AAF) and PGEl
administration with 70% hepatectomy.

Method : Male Sprague-Dawley rats weighing 200-220g were used. For induction of oval cells, the rats
were treated according to the method for the AAF/PH model. Briefly AAF was dissolved in a small
volume of dimethylsulfoxide, and suspended in 1% carboxymethylcellulose at a concentration of 1.5
mg/ml. Rats were daily administered AAF by gavage at a dosage of 10 mg/kg body weight for 4 days
and underwent a standard 70% partial hepatectomy(PH) on day 5. Starting from the day after PH, the
rats were daily administered AAF at the same dosage for 5 days on the impaired regeneration model
group. On the PGEl group, starting from the day after PH, the rats were daily administered PGE1
intravenously 30xg/kg for 5 days. They were killed on days 1, 3, 5, 7, 9, and 14 after the last drug
administration on both groups.

Results : The BrDU-positive epithelial cells had extensively infiltrated in the periportal areas on days 1,
3, 5, 7 in AAF-treated group. In PGEl group, BrDU-positive cells were located diffusely in liver
parenchyme on days 1, 3, 5, 7. After the last AAF-treated day, small basophilic cells with a high
nuclear : cytoplasmic ratio(oval cells) were evident in and around the portal tracts. These cells became
more numerous with time and by day 9. Although in PGE]l group, oval cells were located in periportal
area on days 1, 3, 5 after the last PGEl administration, with time small hepatocytes were maily
infiltrated the liver parenchyme.

Conclusion : In the early stages of proliferatively impaired regeneration model, oval cells were mainly
proliferated and capable of producing pluripotential progenitor cells. When PGEl1 were administered,
small heptocytes were mostly proliferated with time.
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1) 2-acetylaminofluorene(AAF)&} A=

A eFo]  dimethylsulfoxide(DMSO;Sigma, Lou, MS,
USA)ef| 2-acetylaminofluorene(AAF, Sigma, Lou, MS,
USA)S £3A1# 1% carboxymethyl cellulose(Sigma,
Lou, MS, USA)o| 8l415la] 4o 1 ml o AAF 7}
1.5mg o] JE= wEqlch

2) BrDU incorporation
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A5 o1 Qg olgsigon, 1 Bd PEe I
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Table 1. BrDU incorporation and Criteria of Semiquantitative Morphologic Analysis and Proliferating Cellular Components

Components Criteria

BrDU uptake
Oval cell

Positive nucleus Nofperiportal area(x 400)
+/- no or a few cells in portoperiportal area

+ a few cells a few branching cords in periportal area
++ periportal expansion of branching cords within zone 1
+++ lobular expansion of branching cords within zone 2

Basophilic cell

- no basophilic small hepatocyte

+/- a few isolated cells within zone 1

+ a few clusters within zone 1

++ several islands or lobular expansion within zone 1

+++ wide expansion within zone 2 andjor zone 3
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1. ZHENs = A28 Yo g 7 259 24
o Hat
APl AHE T2 W FF e 200-220g o]
Rew, 0% HdAe F AVEE &
HY FHT FAT AAFE Fo3 FAMT 197
54 g, 397 43 g, 59 49 g, TR 40 g, 94
6.6 g, 14245 104 go]Art PGE1S £oi3t oAl
9 EHY FA= 194 59 g 394 79 g, 5¢
A 159 g, 74A 8.1 g, 9UA] 109 g, 4LUA] 112 g
o) G tHTable 2).

B9 195

Table 2. Weight of regenerating right lobe of fliver after 70%

hepatectomy
AAF Fo PGEl ¥o]7
POD 1 54 g 59¢g
POD 3 43 g 79 g
POD 5 49 g 159 ¢
POD 7 40 g 81lg
POD 9 66 g 109 g
POD 14 104 g 113 g

POD : postoperative day

2. BrDU uptake cell 2] =% &
EE 43 §EE gAY IRE F BDUS
B4 W FAste] 142§ #F & 2L 2o
o] BrDU 43 Ax=E #Basluch PGEIE &
& ToAe BDU 43 AE7F 29 F9 A
zone 194 A& & 194 35~407), 395 60~70
A, 595 5~107], 744 3-5, 9YAREEE AY A
ZE X LTl zone 29} zone 39419 BrDU A3
MNEE zone 137} vlw3le thd ZAE AT AAFE
FA% TolME BDU 43 AXxe 9 F9 AG
91 zone 194 AlE ¥ 194 5~6374, 3UA 37~
8271, 549# 20-937), 79A 22~6570, 9GA 1747
A, 1497 7~177) B2 BZHJT. zone 26 A

oA PGEl 4 & 7}=&7] A

x| W3}

< BiDU A Azs A9 JAHA gpon,
zone 39)lA 3YA 2~147), SYR 5~247), 74A
6~207), 94 A 12~327), 1495 3~7/0 B-A=ATH
(Table 3, Fig. 1).

Table 3. BrDU uptake cell location and number

BrDU-zone 1 | BrDU-zone 2 | BrDU-zone 3
PG-POD1 35-40 5-10 1-5
AAF-PODI1 5-63 - 0-1
PG-POD3 60-70 25-40 10-20
AAF-POD3 37-82 - 2-14
PG-POD5 5-10 10-15 1-5
AAF-PODS 20-93 - 5-24
PG-POD7 3-5 5-10 1-3
AAF-POD7 22-65 - 6-20
PG-POD9 0-1 0-1 0-1
AAF-POD9 17-47 - 12-32
PG-POD14 0-1 0-1 0-1
AAF-POD14 7-17 - 37

PG : Prostaglandin E1
AAF . 2-acetylaminofluorene

POD : postoperative day

3. Oval cells and small hepatocytes 2| &% F&

Oval cell& AxFo] Aol glon, Ho] T
AxzzA EH8F AGdM F2 UEdTh AAFE
Fa% X ANe T 99ANA F
o] FEEHA o] FolA T 14YA A HolA ¢
ch PGEl B ool oval cell o] Al & 5
U7} =] Tl aAE AEWEA small
hepatocytes 5] B&EH Tt

Small hepatocytes-t— A&d HHE = FEIHA
Holm AAFE 3t o) A= small hepatocytes A

& % suAAA A wARA B A% F 9
QA T eVl sh} 14U BIHA Bk
PGEIE Feig Z& Fofo B ¥ 3UAYH
small hepatocyte”} H.o)7] AjZshEA 5, TdAlE &
o] FEiat 99U A Arh(Table 4, Fig. 2,3).

oval cell o]
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Table 4. Distribution of oval cells and small hepatocytes

Oval cell SmH-Zone 1 SmH-Zone2 SmH-Zone3
PG-POD1 +~ - .
AAF-POD1 * - -
PG-POD3 +~ tt - +
AAF-POD3 +
PG-PODS +~ ++ e + ~
AAF-PODS +~ _ + +
PG-POD7 e~ ++ + e~ T
AAF-POD7 +~ + + +
PG-POD9 + - + +
AAF-POD9 e~ + + 4+
PG-POD14 + - + +
AAF-POD14 + -

PG : Prostaglandin El

POD : postoperative day SmH : small hepatocyte
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