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The Effect of Cholestasis on Hepatitis B Virus
Replications

Hong Kyu Baik, M.D., Dongho Choi, M.D. and-Kwang Soo
Lee, M.D.

Purpose: HBV infection acquired laterin life elicits an in-
flammatory response. The quality and intensity of the re-
sponse. determines whether virus: clears or persists. Clear-
ance is mediated through. antigen-specific cytotoxic T-cells.
The immune response. often precipitates cholestasis while
releasing a number of inflammatory cytokines, such as tumor
necrosis factor- ¢ and interferon- v, which are known to in-
hibit. HBV replication in vivo. Transgenic mice which replicate
HBV provide a useful model for studying viral pathogenesis.
We try to determine whether cholestasis, apart from inflam-
mation, modulates HBV replication.

Method: HBV-expressing female 9-wk old. BALD/B6 mice
matched for HBeAg titer were utilized. Cholestasis was achi-
eved by mid-length ligation and transection of the common
bile duct in anesthesized animals.-Sham and. ligated animals
were sacrificed over at 4 h; 12 h, 24 h, 48 h;’and 72 h
after operation (4 animals/interval).  Sera were assayed for
ALT, GGT, and direct bilirubin. Histopathology was obtained.
Cytokine profiles for interferons, interfetikins and tumor ne-
crosis factor were monitored by RNase protection assay.
HBV replication was quantitated by measurement of HBV
DNA and RNA using Southern and Northern blotting.
Results: Sham-operated animals remained without bioche-
mical, pathological or serological changes. Operated animals
demonstrated markedly elevated total bilirubin, ALT and GGT
levels. Histologic examination showed marked periductular
fibrosis and ductular proliferation and area of focal hepato-
cellular necrosis. Ribonuclease protection assays demon-
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strated minimal infiltration of CD3 cells, and minimal to no
migration of CD4 and CD8 cells. Interferon-y mRNA was
not -detected. TNF- o peaked befween 1 and: 3 days post
surgery, but to @ much lesser extent than that found in naive
virus-challenged .animals. -Both major "HBY - RNA -species
remained ‘unchanged during. the experiment. HBY DNA pro-
duction demonstrated no changes in the quantity of the relaxed
circular or single-stranded intermediates for the first 2 days.
However, by days 5 and 7, reduction in the quantity of viral
intermediates were seen. This diminution did not appear to be
due to the presence of inflammatory cytokines or CTLs (cyto-
toxic T lymphocytes) previously implicated in viral clearance.
Conclusion: Whereas inflammatory cytokines and’ cellular
immunity are essential for viral atenuation and clearance,
Acute cholestasis: does not appear fo contribute indepen-
dently to biological modulation. of HBV replication. {J Korean
Surg Soc 2002;63:486-492)
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Trams 5(5)0] FollA 2 EFEiaze] d3t 7154 el
T et el wstell el wESch vk FeEdt
A% 2ule w929 AL Fol dTiA QI3 AlEF]
At dzak-goll defA HAE & A& ole] 7kA 44
E79 &Ry 44w A Auli(inbred)d vh$-2E 17
A58 ¢ e 5o AH o 7hx)7) vk $k7lch BY
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A B 7+ wlo|g) 9] dARES FAN F R <
7re] BY 7+qd wloldl A 7kt fARsE Ewllolrt

AAEL BY 749 wlolel A FAAGwLolA F5
o9 i o) A7bol] ule}l Hele 7he] 2AH A EX
gl o) st Qlxte}l 7k =A ol A1 9] ule]# 2 DNA
9} RNAZ| oke] wiz}to] EAdl telj A dolr 3z} &%ict

= L=

&

o

955 BY 7 wlo|g]2 transgeneo] 1 ¢H7 BALB/
B6 Fl vl-22(19~23 gm)E AH&3tAch. nhoas 41% &
SollA 10F°E &85 27100A $-2l(cage)d 4 viel¥] 12
AZb W F71 2 nfg-2A 8 E o] &3l A F1Hlem &
A 2417 ARE FAE A AP UCSD &3
)&t =) Scripps research institute®] F-FA G YDA =
o1t up-8- AL-£-3}$ a1, Scripps research institute] 2 2]
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() SHESE9 SERYEUFLE, n=32): FT9%e
FURARE ol &% FELURAL Agoiol 7 7 4
wel 4 TAE LR o]
3%, 59, 70 31gsldch 7t 77 Sham e Al
w22 Inkeld Baslo] 7 24 ol iz o
Ag3gT

@ SAUMFIQ} BM: Qi 3] Alof] M-S F3lA
919) 31 total bilirubin, alanine aminotransferase (ALT), gamma-

glutamyltransferase (7-GT)¢] k& A#Fsldn FPH o
AL 7H5E kitsE o] 819 rvh(Sigma, St. Louis, Mo.).

() 2 E50 BERES BAL Y 7 24 A4
Chisari 5(6)0] A| 8§38} v} © & formalinol] 1174 5 3 paraffin
of %)% 22A o] HLE A4S AHs3ict.

4) DNA 2A: Southern blot-> Guidotti 5-(7)<] Wy o g
Aga Lol ol ZHF vp$2719] genomic DNAE 20 g
5 o] gslo] Alegslglon] A7ldFE 3t7] Foll RNase A
(Boehringer Mannheim, Indianapolis, Indiana)& 10 zg/ml®]
FEZ 37°CAA 147 Asliet. BY 74 whe]#] Zo
E0]3} *P-radiolabeled DNA probeE- o]-&3}0] nylon filterol]
hybridizationA] 7 t}.

(5) RNA 24

(D Northern blot analysis; &% 7} #£%]-& acid-guanidium
phenol-chloroform method&- ©]-8-5}¢] mechanically puverize
A7) 3L extracts}lglth. Total RNA (20 pg)o] Guidotti 5(7)9
dhol] ols A BY 7+ nlo|2| 249k GAPDHS] g &
Qa7 S84l AL ek

@ RNase protection assay; mRNA2] A 28 $j¥+ RNase
protection assay+= Hobbs 5(8)2] wh-& AH-8-3}91 3 pGEM-4
transcription vectorel] £o]9)+ mouse mIL-1, mIL-1, mIL-2,
mIL-3, mIL-4, mIL-5, miL-6, mIFN- 7, mTNF- ¢, mTNF- 3,
m L32 subcloned A&3}9itl. mCD4, mCD3 72 poly-
merase chain reaction assisted cloning®. 2 A3 p-
GEM-4¢]] 5091+ mCD8 o+= Dr. Hyman (The Salk In-
stitute, La Jolla, California)el| Al 4] Al-2kekt}. Subclone s
EcoRIol| ©] 3|4 linearized || T7 polymeraseol| <&+ *p-
labeled antisense RNA probesZ wHE 7] 9]3} template Z ©]
£-%] ¢ ¢}, Hybridization reaction, RNase treatment, RNA du-
plexes®] 8], denaturating PAGE geloll 4] 2] probe®] reso-
lution 52 Hobbs 5(8)<] Wi ol &#tsich #al geld
film (XAR, Kodak) 9joll &L signalg& &o]7] £3) inten-
sifying screeng o] -§-sko] —70°Cell Hwdk A7+ F9F *HF

o 2284 Waht Sham 54
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Fig. 2. Serum chemistries in bile-duct ligated and sham-operated mice at various times post-ligation. Sera were drawn at the time of sacrifice.
Top panel, total bilirubin. Middle panel, ALT. Botton panel, GGT. Open circles-sham animals. Average value of 3 bile-duct ligated
animals at each time designated by X. Individual bile duct ligated animals at each time sacrificed designated by triangle, squares

or diamond.
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Fig. 3. RNase protection assay demonstrating presence of specific immune-cell markers. present in mouse liver tissue (containing HBV

transgene) at designated times following common bile duct ligation. S =

sham.
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Fig. 4. RNase protection assay demonstrating quantity of specific cytokine mRNA species in transgenic mouse liver at designated times
following common bile duct ligation. S = sham. Serum ALT measurements averaged for 3 animals are shown at the bottom.
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Fig. 5. Quantitation of HBV RNA and DNA in liver tissue obtained from HBV-transgenic mice after common bile duct ligation. A Nothern
blot (NB) and Southern blot (SB) hybridized with radiolabelled HBV probes are shown. The transgene serves as an internal control
for the Southern blot. RC-relaxed circle species. SS-single-stranded forms. The Northern blot can be normalized relative to GAPDH

(bottom).

14l 4 3 Aolof] 7} W& o] s}irk(Fig. 4). BY
Zredntol]2: DNASE RNAS A 3-8 9]314] A 283t Southern
3} Nothern blotel] 4 B&] 7ked ufo]z] A~ DNAS] A4 A2 B
7] ulolg] A genomic transgeneo]] o]#|A A3l Aut=
relaxed circular 3-2- single-stranded intermediates7} <
A 2 A7l M3t ekt 4% & 59, 70 s
= %4E 293 BY 749 vlo|gl A RNAYE GAPDHe]| 9
A gk A g Follx T Hol7h sllchFig. 5).
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P EAE Joll A7) AsheAQl wistel =2 e A
3ol thell A FA1H 0.2 ElelA == AAdsta A
Mgk FEE7I7t AQ7Ed AESIL AFY F e
SERHES HEE d ofF Fashy] widol W28 Al
Tule] ARENE Hta 7 Fojot At 79 vpg-A
E Agstel A4S sisich AR g 295 FeEas
ARste A5 25l A3 Skl o A So2 Q)
g AR FUE AYE A ek HAke] uhz fj9)
Fae] up 2 ofef o] Foddtel SR E AEse 2
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At A 71-Q) w3k 2719 $712 R 27)9 W
+ AEAoN} AGEF9) 9 FAF NS FFAA,
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o] 29729 Haeli PAIES] AR 22 4 Geathery
degeneration), A4} ¢] £ (acidophilic bodies)S 7} %] &= tt
A Z.3) A} (single cell necrosis), ZHE-m319] 9] hakalglol )
T 27| 9534 TolRT FrH3kE 27wt A e
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EUE woll = 7)ol A F Ao}t F7]9] Ptk
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GrAvtol M 25 Al sl W o] v}(29,30) Chisari 5(29)
o] Agol oslwl 2| FollA] BY 7kl nlelH 27t e &
A ghal-g-220f| cytotoxic T J3HT5E FH3HA HH F4
ol 39 Ax7} 5w 7hed 9] 7FAA}E] o)) necroinflammatory
foci7} EANZIehIL 3lgich. BY 7+4 whol#] 29 DNAE cy-
totoxic T @57 9] Foll 24417} o] Folie 7H2E Bhod
22 o)l 2820714 W7lo] HA) shgkov] RNAS) 790l
=39 o) 3E) B4 shelrhrl 2890 ohA) ko] B
A& galsigivt. ]2l BY 74d nhol#] 28] 4% INF-
7, TNF-q 59| Aol E7118) MAA7IsE A Axleht
7Ag Helstod A of2) i kel wholel el WAt 29
H cytotoxic T Q19}70ll 9% Ao] E71e1e] Wkl 218k 7}
o] T3 7|Aelghe A& dUth B AfAE A
FAAFA of 7EA] W A E G Aol BEIFQIS Bl A
I} CD8, CD4, CD3 £2] WA E 2 W o] 7] o}F
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vlo]#] 22| A|A el Fasivhi AZhE = INF-y o WH L
b Al E9kal TNF o9f 89 W2 ¢ Fol 19 3
30 Aololl wHel S wo) shglert izl vlalAl =
™ IL1- o9} IL- B € Foll Al Z7he e Bk
BY 79l vho]2l2:9] RNAE 54 ol A4 2.2 o)
Aol 5 AT 4 A3 BY 71 wholgis9 D
relaxed circular 28 single-stranded form 25 %7] 2~3¢4
PR wle) Aozt gletr) sola 79 Aolol Bel
Hasted A Aol Bkl W Eob= RAVE S B
ol GrEATo] BY 2 wholel o) 2udoltt 4o
gk uxA] gdoke AL & F ANk
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SR %l o3t BFAAE cytotoxic T Jopo] 2]t
nlo| 8 A 4 (viral clearance) A|of] B 7}ed nlolef A =4
= 9AIs= TNFS}E IFN-y 59 o8] 7kA) Aol Bakel&
inductions} A} ka =A% ol 7] 2ol A 3Y el A7
= 74 ¢538xE BY 7+ wlo]# 2 RNAL DNAS]
29 HIE hehiA Eehm 5QolA] 72 Abolel] BY
7+e] wlol#] A~ RNAZQ] #l3} glo] viral DNAS] Aeke) 7+
A& Hol} o] £33} % immune-mediated mechanism-2- o}
Uk 22402 g5A4E BY 7k vholdl & 549
F93 FAAA7F obd e B AGolA gel > ¢l
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