i Seoul Internationa_l Digestive Q{sAeA_as_e”Sympqsium 2007

Alcoholic Liver Diseases-Fatty Liver, Alcoholic Hapatitis and Cirrhosis

The initial lesion of alcoholic liver disease is a fatty liver. Fatty liver, the most common hepatic lesion associated
with alcoholism, is produced in 90 to 100% of all patients taking excessive amounts of alcohol.”

Although fatty liver per se is a lesion of only minor clinical importance, its prime importance is as the first
morphologic evidence of the adverse effect of alcohol on the liver. Although it is a benign disease clinically, hepatic
steatosis is important as one of the stages in the spectrum of alcohol-induced liver diseases. The concept that fatty
liver can lead to cirrhosis has been doubted.* However, it should be stressed that at the early stage, in the so-called
simple or uncomplicated fatty liver, collagen is already detectable by chemical analysis. It has indeed been demon-
strated by Feinman and Lieber’ that long term ethanol feeding causes collagen accumulation in livers of rats and
baboons. Moreover they have also demonstrated that the activity of hepatic collagen proline hydroxylase is also
enhanced already after one month of ethanol feeding and the difference increased even more after 7 and 14 months
of alcohol feeding.

Along the course of the disease, the lesion of alcoholic hepatitis develops as a complication of fatty liver. This
form of hepatic injury is also called by the term alcoholic steatonecrosis, it has characteristic histologic, clinical
and biochemical features.

The liver shows fat, focal or larger areas of necrosis, alcoholic hyaline and aggregates of neutrophils, especially
around the alcoholic hyaline in the centrilobular regions.6

Varying degrees of fibrosis are also seen in most of the patients with alcoholic hepatitis. When collagen deposition
is increased and become visible morphologically, it usuaily appears first around the central venules resulting in
so-called pericentral or perivenular fibrosis. Then the fibrosis extends into the lobules and this is often called wire-

mesh fibrosis or creeping fibrosis. In some patients, there may be a striking centrilobular fibrosis, so-called sclerosing

hyaline necrosis.

Clinical Picture of Alcoholic Hepatitis and Its Linkage with Alcoholic Cimrhosis

The clinical picture of alcoholic hepatitis ranges from mild to severe. The most frequent signs and symptoms
of the milder cases include anorexia, fatigue, intermittent fever, right epigastric pain, and hepatomegaly. Those of
fatal cases are fever, anorexia, nausea, abdominal pain, jaundice, tender hepatomegaly, ascites,edema of lower ex-
tremities, and hepatic coma. It develops in patients who have been continuously consuming unusually large amounts
of alcoholic beverages. On admission to hospital, the patient is usually febrile and dehydrated and has an alcoholic
fetor. The early hospital course is often complicated by delirium tremens and other withdrawal symptoms. Intense
jaundice with pruritus in febrile patients may simulate extrahepatic biliary tract obstruction.

Characteristic laboratory findings include elevation of erythrocyte sedimemtation rate, leukocytosis (polymorphnu-
clear dominance), serum enzymes such as gamma-glutamyltranspeptidase (GGTP), glutamic-oxaloacetic transaminase
(GOT), glutamic-pyruvic transaminase (GPT) in all cases, and alkaline phosphatase (ALP) in 80%. GOT to GPT
ratios or GGTP to ALP ratios are increased. The increased serum activity of GGTP may be partly due to the in-
duction of the microsomal enzyme.7‘8 A better correlation between the degree of liver necrosis and inflammation

and the serum level of glutamic acid dehydrogenase (GDH) has been observed.” GDH is one of the enzymes originat-
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ing from the mitochondria of hepatocytes. A high value of serum GDH suggests a liver injury more severe than
simple fatty liver. The depression of serum albumin and prolongation of the prothrombin time and the elevation

of serum immunoglobulin IgA have been shown to correlate with the severity of the histologic lesion.'

Treatment of Alcoholic Hepatitis

Most patients of alcoholic hepatitis can be recovered following abstinence from ethanol and aided by nutritional
supports. For some patients, however, the standard treatment is insufficient to prevent early mortality.

Several investigators have difined such severe alcoholic hepatitis (SAH) by marked increase of creatinine, blood
urea nitrogen, prothrombin time or white blood cell counts.' ™

Patients diagnosed with SAH are at great risk of in-hospital mortality.

In the last three decades, there has been much interest in the use of corticosteroid therapy in SAH for decreasing
mortality and shortening hospital stays. Some studies have demonstreated that corticosteroid therapy reduces the
short period mortality rate, and mortality with involvement such as encephalopathy. However, most studies showed
no significant difference in their mortality rates of SAH.

Recently, therapeutic strategies such as plasma exchange (PE), granulocyte and monoyte adsorption apheresis14
(GCAP), hemodialysis (HD) including continuous hemodiafiltration (CHDF), and anti-tumor necrosis factor (TNF)- @

'>1¢ which can reduce blood TNF-a levels, appear to be useful for the treatment of SAH

monoclonal antibody,
through the reduction of plasma levels of inflammatory cytokines.

In summary, in the light of an inadequate understanding of the pathophysiologic mechanisms involved and conflict-
ing date concerning the efficacy of specific interventional treatments for alcoholic hepatitis, conservative treatment
including nutritional support and careful use of corticosteroids in selected patients with SAH is recommended.'®

On a long-term basis, however, continuous abstinence is most important treatment for patients with alcoholic hep-
atitis and cirrhosis. If the patients can abstain from alcohol abuse, they will be able to have the similar prognosis
as healthy age and sex matched controls. In contrast, according to our experience, two third of patients with cirrhosis
who continue to drink die within 5 years.

In conclusion, the physicians treating patients with alcoholic hepatitis, who are frequently associated with alcohol
dependence and alcoholism, should keep in mind a variety of genetic, biologic and psychosocial backgrounds of
the patients. Treatment approaches should be flexible and supportive. The patients will have occasional relapses
and we should keep in mind that alcoholism is a disorder characterized by loss of control over drinking. It should
be stressed that physician should act as a key role in coordinating the treatment of the patients through refering

the patients to appropriate psychotherapeutic and social service professionals.

Pathogenesis of Alcoholic Liver Injury

ADH-mediated ethanol oxidation is accompanied by the reduction of oxidized NAD™ to reduced NAD (NADH),
which in turn affects other NAD " -dependent process including lipid and carbohydrate metabolism. One important
consequence of the redox shift is hepatic ateatosis, fatty liver. Excessive NADH induces steatosis by inhibiting mi-
tochondrial A -oxidation of fatty acid.'’

Thus, fatty acid accumulate in the hepatocyte, where they are esterified and stored as triglyceride. Moreover, chron-
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ic ethanol consumption increases fatty acid synthesis by inducing expression of key enzymes in lipogenic pathway.

Increased amounts of lipids can be of dietary origin, can also derive from adipose tissue transported to the liver
as free fatty acids. The origin of fatty acids depend on the dose of ethanol ingested and lipid content of the diet."”

After acute ingestion of a large amount of alcohol, the fatty acids found in the liver originate from adipose tissue,
whereas following chronic ingestion, there is increased synthesis and decreased degradation of fatty acids in the
Jiver.!"'®

Although steatosis is commonly found in alcoholic patients, they usually don't progress to steatohepatitis and fib-
rosis, suggesting that some additional factors are needed as a second hit. These factors include acetaldehyde toxicity,
oxidative stress, endotoxemia and Kupffer cell activation. Although acetaldehyde is usually metabolized rapidly to
acetate, its metabolism is slowed in alcoholics and can result in acetaldehyde accumulation. The toxicity of acetalde-
hyde is partly due to the formation of adducts with intracellular proteins, which can trigger abnormal immune re-
sponse by the production of antibodies directed against acetaldehyde epitopes.]7

Alcohol induces oxidative stress in the liver either by enhancing the production of reactive oxygen species or
decreasing the level of antioxidants such as glutathione eventually leading to liver injury. The origin of reactive
oxygen species include cytochrome P4502EI (CYP2EI), the mitochondria and NADPH oxidase derived from in-
flammatory cells. Moreover, antioxidant mechanisms are also damaged by alcohol leading to liver injury.18

In addition to producing cytokines, activated Kupffer cells are the major source of reactivé oxygen species in
the liver. Superoxide is known to be generated by NADPH oxidase in Kupffer cells. Superoxide reacts with nitric
oxide (NO) to form peroxynitrite, a potent toxic substance. When ROS attack unsaturated lipids, a chain reaction
of lipid peroxidation is initiated thus contributing to liver injury.lg'21
As shown previously, chronic ethanol consumption causes abnormal activation of Kupffer cells. Ethanol has been

postulated to activate Kupffer cells by promoting leakage of bacterial endotoxin from the intestine into the portal
vein.'® _

Among many substances produced by activated Kupffer cells, tumor necrosis factor (TNF)- @, transforming growth
factor- 8 (TGF- ) and superoxide appear to be the most pertinent to alcoholic liver injury.

In summary, although there are several other mechanisms which were not described in this article, new insights
into the pathogenesis of alcoholic liver disease include key roles of oxidative stress, bacterial translocation, excessive

production of TNF-a, TGF-8 and ROS.

The elucidation of these mechanisms will open the door to new specific therapy of alcoholic hepatitis, fibrosis

and cirrhosis.

References

1. Mann RE, Smart RG, Govoni R. The epidemiology of alcoholic liver disease. Alcohol Res Health 2003;27:209-219.

2. Jellinek EM, Keller M. Rates of alcoholism in the United States of America, 1940-1948. Quart J Stud Alcohol
1952;13:49-49.

3. Leevy CM. Fatty liver in a study of 270 patients with biopsy proven fatty liver and a review of the literature. Medicine
1962;41:249-276. ’

4. Thaler H. Relation of steatosis to cirrhosis. Clin Gastroenterol 1975;4:273.

5. Feinman L, Lieber CS. Hepatic collagen metabolism: effect of alcohol consumption in rats and baboons. Science 1972;176:
795.

6. Galambos JT. Natural history of alcoholic hepatitis III: histological changes. Gastroenterology 1972;63:1026-1035.

40 = SIDDS 2007



Symposium |

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ishii H, Yasuraoka S, Shigeta Y, et al. Hepatic and intestinal gamma glutamyl transpeptidase activity: its activation by
chronic ethanol administration. Life Sci 1978;23:1393-1398.

. Ishii H, Okuno F, Shigeta Y, Tsuchiya M. Significance of serum gamma glutamyl transpeptidase as a marker of alcoholis.

Pharmacol Biochem Behav 1980;13:95-99.

Van Waes L, Lieber CS. Glutamate dehydrogenase, a reliable marker of liver cell necrosis in the alcohohcs Brit Med
J 1977;2:1508-1510.

Helman RA, Temko MH, Nye SW, Fallon HJ. Alcoholic hepatitis: natural history and evaluation of predomsolone therapy.
Ann Intern Med 1971,74:311-321.

Blitzer BL, Mutchnick MG, Joshi PH, Phillips MM, Fessel JM, Conn HO. Adrenocorticosteroid therapy in alcoholic
hepatitis. Am J Dig Dis 1977;22:477-484.

Maddrey WC, Boitnott JK, Bedine MS, Weber Jr FL, Mezey E, White Jr R1. Corticosteroid therapy of alcoholic hepatitis.
Gastroenterology 1978;75:193-199.

Takada A, Tsutsumi M, A Japanese Study Group for Alcoholic Liver Disease. National survey of alcoholic liver disease.
J Gastoroenterol Hepatol 1995;10:509-516.

Tsuji Y, Kumashiro R, Ishii X, et al. Severe alcoholic hepatitis successfully treated by leukocytapheresis: a case report.
Alcoholism Clin Exp Res 2003;27:526-s31.

Spahr L, Rubbia-Brandt L, Frossard JL, et al. A combination of steroids with infliximab or placebo in severe alcoholic
hepatitis: a randomized controlled pilot study. J Hepatol 2002;37:448-455.

Horie Y, Ishii H, Hibi T. Severe alcoholic hepatitis in Japan: prognosis and therapy. Alcoholism Clin Exp Res 2005;29:
251s-258s.

Lieber CS. Relationship between nutrition, alcohol abuse, and liver disease Alcohol Res Health 2003;27:220-231.
Adachi M, Brenner DA. Clinical syndromes of alcoholic liver disease. Dig Dis 2005;23:255-263.

Ishii H, Kurose I, Kato S. Pathogenesis of alcoholic liver disease with particular emphasis on oxidative stress. J Gastroenter-
ol Hepatol 1997;12:5272-282.

Kurose 1, Higuchi H, Miura S, et al. Oxidative stress-mediated apoptosis of hepatocytes exposed to acute ethanol intoxi-
cation. Hepatology 1997;25:368-378.

Adachi M, Ishii H. Role of mitochondria in alcoholic liver injury. Free Radic Biol Med 2002;32:487-491.

SIDDS 2007 » 41



ZILA-ILOHEER | VIV - IVESERBEE

7ILd— )V EBER
BERH T EDERRICEDH?

Alcohol and pancreatitis

Key @ 7)L3—)b, B, &EFSR, SPINKI,

word

IR FExn T#EI &

Atsushi Masamune and Tooru SHIMOSEGAWA

HRAKFERERELRFER B BREE T

carboxyl ester lipase

1878 4 Friedreich &, BERRFE R D&HEmR4: L IR
HBOWEA - HEREZRHLE T 2HOBMEREEICD
WTEHEL, IhEr “KBERDBK (drunkard pan-
creas)” L XA TV BY, BRIE & B O 5 7 Bl
2380 & DT TN DI, 1938 LI Weiner 5238
oAttt R D 2/3 ICKBEEOBIE % #
HELTUERTH B, F£7:, Comfort 5313 1946 £
B R OEBBELZIRBL 2, ZohdT
KETRL L CRYHCRSKBEOFEELZERL T
Wh IDEHIERET V- NVOBEIZEE
BooRBLIZIIHEZEL{ LTEFBIh T
3. ZDHBOBERETHHME LR DR RBR
2R T A RERIBS VY. KEICB T 55K
Bz & 2 BHER OB Z OO 7L a3 —
LVHBEBE KCHBT 2 Z LR, BkTIRT A
- LHBEROMIC—B L THEERDSEEHHEM
LTWwa I, BRREBEDY A7 OMEIIEER
CHEENAHEBEE R T L, BIRBICKR I NS
B2 DB IZ 7L a— LERE CRIERBEE D
50 f5IC b AT &, RIEHREIEVIE ERRFAE
DY AIDBEIE, BEPREINTHS,

LaL, SRERPLHETEIC DL TIBAZED
KEL, $HRBEROILBEREFIET DI
DEDPEBICTELREING, —F, 2HER
PEEBABEOLIICIELHRBERED AR
FonKBEERELROADALRS LY, Thbb,
BEPRAICBER DS T B -0z b D LI 5D
DHREKWERDSH D, 7ra— iz zn e Ed
Z2HRNBEROVDEDEEZIZIDBEYTD
5.

ARETR 7L a— NI L BBEEIZO>VT, B
VRO 7L a - VERZEI LPTVLEKR
NER=BCHNERZ2EO THEHT 5.

@ I LB ORE
TAIA—NVIEENEE L CEBEEROTELRE
ThH5, BEESEHEBEREREEBICET 2 AT
REEHIT - 72 2003 £ OLEFEY ¢, 2003 4
1 FEICB T 2 SRR OZREHZ T 35300 A
(95% E X[ - 30,500~40,000 A) & HEE S 4,
FAERZREWL 272 1,779 PIOKRE 7L a—)L
WA 373% LD EHH L, BRI BEES

E20&d Vol 222 No. 9 2007.9.1 | 661



D 50.1%, AHEBED 96%E HHT Wi, FER
HEELAFICEBLTD 7L a— D 35.4% (B
51.7%, =t 7.0%) EmEOEETH >7. 1998
FOLEFAEY LR B L, | FHIOHEZERE
it 19,500 A6 K&, 72— DR
HBSEE S 30.1% 2 5L Tz, RBICK 2
AMBERFEEDY A 7 2 ERBLL AR IZA LWL
B3, KB o IERIN Bz & b 2MEBERFAE &
BT 254 7A7ANERIAL TS, 208
B OSERERT 24 BRALIRIC LY / —VIRE T 100 g
DUESRBE L 723880 Y A 2713, SRBLEhr o735
HEHRTA vy XHH 4.4(95%EFHXMR : 1.3~
15.5) L &Eh o7, $£7=, 1988~1995 I F A v T
fTbhr-ax— FREYICL 2 L, 60g/day WAk
DFNI—NVHEER2TEEY A7 ED 25 FRHIC
Tha—NHEANERERIETI2DIEHTH 2~
3% THo7-. 73— NERERIZEFENIC B
o, BYAIBRICE) 3 AMKAFESR
BELTIHEREFETH > EW),

—7, AU EEEHABRERERICET
AEREHIMT- - 2EFHEYTIE, 2002 F 146
flc s T 2 BHEERDOZIEEEIT 45200 A(95%
{EEX[H 35,600~54,700 A\), Bzibix 28:1 &
HEINTVS, BERIHEEICEITIHEZSE X
UHEREZ B & W S - B R ORKIIZ, 7
a— ¥ 67.7%, FFEME 205%, BAEH 3.0% T
Hote, EIBEBHEEBED 76.6%037 )V a— Lt
THotz, 2002 FDOLEFE L 1999 FE0 2 Hn?
PHETZ L, PALa— ORI 54.0%D5
67.7% WML, REFEMED 30.0% 55 20.5% 12 F

PLTw, BBRETIZ—RIC, iy /) -

PE T 80g/day L E#* 10 ELL EH B3 2 huc
HUT2B2RBEL, HoRELERA L LB&IC
TN a— VARSHRER LW T2 2 L23% 0,
s, REREBHS L THLT7La—)
KFREBE T B 2R OREHEIC D VT ERE
PEXToLY, Zzhuc ks s, 7Aa— L4
RAEFNIE 40 BARDBIFICTHIE T 2IEF DS {, &K
BRI ERH S HENEFEQIKR) T, 1 HOKER
BHENE ot w) (ARERE 1 BHEY
738&). ¥/, Pra—nLEEFITIE “OF AR
DRSPS D, 2 ONEIGBERBED

662 | EFDHFH Vol 222 No. 9 2007.9.1

HOLSEFNC R TEMNEDI S
Wblpdpot EEHIE L Tw3,

BEDPEZEZLD

@ BICB3 27 LIS
FRICEWTIZY /—LIEEHICHICBY 38
LRI E %32 2. $980% A5 7 )L a — LRk ER
ZADH)ICk h 7 F7AFEFIZ, By
20%i3, P70y —LOBLEER, LILF
b 70— 24 P4502E1(CYP2E1)IC & » TELE n
5. TRETPAFE FIE7ALFE FBAERSE
(ALDH2) i & » TEEBRICRRB s v 5. I b o
1/4 BE® ADH & 1/3 2E D ALDH2 BHET
312 —%5, carboxyl ester lipase (CEL) 7z & D {EH
khxy /=% 2700 % IERELEY (B
) RBER O RICIFEEL, filagEr oy
BE R EE = F )L = A 5 )L (fatty acid ethyl ester :
FAEE) BEA I 5. FFCIIRBLARBMERLE
Th DD, BETIZBLHY - FERALITE A ORI
@, Z20-0DBICBITZ7ra—LRE#D
R e L OER LR SER I N TV 3,
1986 FEilc A7 V2 — LR ETIRC L 7 S5
T FAEE 2SSICIE L T8 b, & IS
LBEICH LV ERBETH- 1 E WA F 1,
FAEE P59 2 L 5 v MCBERERRELE
BT W, 7La—LZ0b500AMREIIH
BENLBERRELERTELZVLI Db,
FAEE DEEE*E U2 EHRLIEFZ N T
2z,

@ PIO— VI K BEHE SRS

Tha— Vil X 5BREBEERFICOVLTIEWLLD
DORPEBINTE /D, B IN T,
BT Iic REM R IRE % FIEL§ 2121519

@® 7Jv2a—JLE 8 (toxic metabolic the-
ory): L% /) —LBLUZDNRBEYTHET
 F7ATE P EEERIREMICERL
T, #MlENY 7 EESHREARNRE, Mg,
NRBEOEFEN R EEZBE TS, 7, BRI
TLUESERIC L W IEEHOBIR - B es5 2
R TamELIERIN TV 5.

@ W (reflux theory) - BT IC X o
T Oddi $E#IEpHsINHE L T BEGE & IR DRI kil



#% (common channel) 2B E 1, BHHEE IS
SRl THREELZHEEL, REZEIERELENT
RERDFIET 5 & E A BB BE RS, #ic
BRI IS & 5 T Oddi 159/ D IR 2459 2

h, TvrFo¥i—ErzattIlEREEsEEAR
i L TR A S L, BRERIESHE B L
v FEBBEEEASERH L H 5.

@ BBE:AS B (obstruction hypersecretion
theory) -7 a— )L i3 EMIWZHB L, B¥
B IBARARATSEE CCK 7L F Uik
Y ORES S IENECR LV E VB E NG, —H,
+HEBAICH A L 72 7V a3 —)bid Oddi 1EKIRR
DIHER® Vater FLFHDFEZ 5 E&I L, At -
B+ ZHBER~NOHRAZBETZ2DAL 56
¥, +Z1EBAN? pH 2{ET ¥, v/ vF vy
WEHET 3. 7, +ZEBARNOEHRAD
BATBIEICE) CCKOWbEMT 2, 2Dk
3 B B wElE o L BH - BRI OB
WREE L O REERES LR L THRIRSHEEE
WIS L, BERDFHIET 5.

@ ZEAE#RD (ductal plug theory) -+ 24
BB F DT 7 F 7 2 ) v EOEREEM
¥, KBROMFAEIE Lo &R, MEEN
IZE B2 (protein plug) BRI N 5. S 61T, 7L
- X WV DO AN T LBEBERL,
Wiz 7 2 VB EIME L TERERAND ALY
T LAILE IR, EARPEAIC X > THREDI
HEE, J o s ERBEAED ERZ b6 L,
RIE & EREDOBWIEIEL THRRICES,
® EMEBE - BELIEYEELB (free radical
theory) - RBEICI D EE LTV -5 AN
DEREMREOBEERELEEIL, VYV —
LRI b av P 7OBRENCIMEEBMETE
OB HEL, BRICES.

IS DFDIFH, FEOKEIC L D BEREM
R B L TREEB Tl S T v 5 EEER
DBERLEN B Z LI VERBEI S v
RINBEREE S LS®, KB X > TAEL 2&0E
MFEASREY S— ¥ ZiEHL L, 2 ORR, EHAR
BEEE DSEEE X TN OBMME PR EME Z &
ELOREZERT 2 L0 ERBEES 2 L
MHDH, BTNOTLL T3 — NI K BRERFEAE

DOHBHZHAT 2H, REWINZIREET 2 %
TITWEE - Tz, B s oRTFIES
PHZAER L T AR L H 5.

@ 7L I— VBN ERT LTSRN
FAE(E?

XChRULEZE 7V EHR ST
BEEAOFTELER TS 25, KBERTHLHE
REFIEL KVA LS\, Haber 5713, 1 HY
hxr® /J—N80gBLUI0FLULORKBEREZE
TIRERBEED IS, BUBREZREET 286
E5% T EMELTWwS, 1A%hY ) —
80g Ll E% 6~12 &L LR L 7 KEIREE DR
HRH I CBERRORTRBZEDN-DI
0%ICTE Lo L VIREYLH B, X510,
HWBETIETKBRD ) LEREFEIET 5D 1%
i RWELIREYLH S, Thbb, BR
DIREED LT 2 -0k, EEMOBER, BS
FTIUET TN a—VREREEZ LT VLAKNER
BHBIEMPEEINSE, FDXHLEENER
BT 2ERETSROER I iTbiIiTw s, BT
W7V a— VEER & OBIED AL T
VB REMWEEFICOWTHHT 2.

1. BaBERN) TS24 2 EE 22— (SPINK1)

EIEF

BEytE Y S v 4 v EES —(PSTL, Uni-
Gene 4 : serine protease inhibitor, Kazal type I :
SPINK1) (X BRI AR, BRPIcomIhn
%. SPINK1 izt ) 7o eiEaL, Emticid
ik V7L v oFEESEEET S, K
DELY T UEHD 20%EHELS 37:0, H
Cib > SBT3 1 OB L LT@<.
Witt 5291%, FEDEBMRERBHIC BT 5 SPINKL
BEFERZBEL, 96 Hld 22 H1(23%) I8
FEEPHL 2R, 22 OB FER
ftEEEDH L 18 Hilid N34S BE(FEES 6
B, ~FaEs124)T, fhic MIT B2, L14P
R, IVS3+2T>CERB LU -53C>T AE%
7. —F, Chen SVITBEMELBE £ BF
HEABTERE S B E 1T &\ 2T N34S B & Po5S £ &
PRHELZ. LAL, Ths0ZERIEEA 400
A, ZhEFN3 BIUV2HICHRBOoN/

EZREDHH Vol 222 No. 9 2007.9.1 | 663



X1 BFAESHBRBEIZES BSPINKIBIEFERDEE

e N34S EHE IVS3+2T>C R
n
2k ht |hm | BE* | TLAHEE | pfd | ht | hm | HEY [ TULHEE | pfE

7rha—ntE | 76| 0| 0] 0 0% 0% — 3 121 2.6% 0.0096
JEFra—AE| 77 11 [10] 1 |143% 7.8% <00001 | 7 [5] 2 |910% 5.8% <0.0001

Bl 8 0| olo 0% 0% — 0 (o] o 0% 0% —
Kkl 12y 5 | 4| 1 |41.7% 25% <00001) 1 [1} 0] 83% 42% 0.0678
KR 471 5 | 5| 0 | 106% 5.3% 00024l 6 |4 2 1128% 8.5% <0.0001

B &%t 9l 1| 1|0 [11.1% 5.6% 0.1009 o |0l o 0% 0% —

BEIFEES 1| 01010 0% 0% — 0o |0o]o 0% 0% —

fRENEE 165 1 11 01 06% 0.3% — 0 oo 0% 0% —

*INMSERE IVS3H2T>C EROHE I SHEOBHE L BEIC K 545,

n: BEE ht: ~TOoOESE, hm: sTELAE.

O, ThOoZEZOBHERRICEITIEERIEHL
L. Zo%k, BUEERBHEICE T 5 SPINKI
BEFEROBHMEEL D & X705, N34S &
BRI REERD 64~25% IO ONB EI N
Tws, HESREICIOKECELZDIIZ, #y
BMEOALOCTEZHMREDBEVLLRELEEL TV
50 Lk, —7F, 7va— @R
28T 5 SPINK1 B FEROHEE I RHMEREAX
WICHIRTEL, 58%ICEDH SN L LIFREND
522).

HABEICE T B BUER EE D SPINKL #BisF
RRIBEDT—5P(FE DIckdE, 70
a— VHBHRER 77 Bl 11 $1(14.3%) 12 N34S
EEMNBEDHON, L ITFEMER(41.7%) % 30
B THAE U 72 BRI (25.0%) TR
BThot:, —Kh, 76 FIO 7 a— 18 HREs%
TIENMS ZER2IZ 1 bk dr o,
IVS3+2T>C &2 77 BlOIE7 v a — 1 Hi8:
BERD 76, 9.1%ICEBEINH, NUSERL
B ) REMBER TOHBIZE 2 <, FREE
RTH 30 ARMFEIEDOEER L 30 MU LEDFH
ERTHEEILEZRR Dok o7, 76 llOTIL
I —NAEBHERER D 3.9%I1C TVS3+2T>C BR M
B3I n, 7a—nHEHREER & IVS342T>C
ZROMICEEZEEIRO S, B IVS3+
2T>C BRI Kaneko SDWE L # 7o € —
Y —FHIRD —215G>A BE L REEFHTITE I
HH, IVS3+2T>CERZFETA2BE I TR~
215G>AERAZ VAL Tw ik,

664 | ERD&BF Vol 222 No. 9 2007.9. 1

2. ADHBIEF

ADH XEDBHIZ, a, B, y O IFHEOY T 1=y
FOMERICE > TRBERDOELR L 74 VYA
LERT 5, a, B, yiRZEHFHHZL 7-EE
¥ ADH1A(IH4 ADH1), ADHI1B(IH# ADH2),
ADH1C(IH4 ADH3) DEMTdH 5. ADHIB 213,
ADH1B*1, ADH1B*2 & X {* ADH1B*3 o 3 fiifi
D allele BHFLEL, Fhthnxry / —LRBICE
BBl B2, B3DY Ty FEAXELL,
COMERICE > TREBDO Y ) — A REEEICE
D% L 5%, ADHIB*1/ADHIB*1 &EF 52—
F$ % B1/81 ®» ADH 3ZE 3 pH 7% 10.8 T typical
ADH & b kidh 5% —7%, ADHIB*1/ADH1B*2
£ X U ADH1B*2/ADH1IB*2 32— F ¥ 5 B1/B2
B LU B2/B2 13FEM pH » 88 TH 1, atypical
ADH & b X Tw 5. Atypical ADH I3 typical
ADH It iR T L% /7 — LEELEED Vimax D38 40
fEEd, W100fEoxry ) —Efligr do L X
h?, BRINLLY ) —ADEPHICTE 7
LT FicafEang,

Yamauchi 52913, HAAD 7L 2 — LIKEFRE B
F6 Bl OVTREL, BUYEBREEHHFL TV
% 29 fICix ADHIB*2 #EEEADS 67.2% &, FEESHE
69 FID 485% ICHRTHEICEWI L2WEL
T3, Matsumoto 5274 7L 2 — WRFHIE B %
206 il MR E LTHGA, BEERRLZ ORISR
RATRPHEBEEORAELRETL, BEEL2ZEH -
52 iz B> ADHIB*2 1 60.6% TH b, X
B LEEELROL LT a— VIKFIERE
244 Bl 480% ICHARBFEILGETH -7 ELT



w5, —7H, Maruyama 5284k 7a—nHiE
MBS RE 54 B &, FET L 2 —UAERIERE SR
% 30 fiC B 5 ADHIB BETFR Y EEEILE
o7 NI —VIRFHIERE B L, Tra—
peiBYERE R B #E O ADHIB*2 I3 76.9% TH
D, BISHEIEHED T LI — VKFFEBREIC KT 5
50% I HRBHEETH o, TREFHOL I,
ADH1B*2/*2 DiBHEE L H1E ADHIB*1/*1 ®
ADH1B*1/*2 DBMERE 4 BE I A TR L5
BEE LT, FROFELFHVEEIZ AL
qu)éze).
IDEIKZY )=V STEFTPATELRZ
EOMPICERT 5 ADHIB*2/*2 HSBEEE LMt
LEBBELTE D, BAAD TV 2 — VSR
REEORENERRTFL L TEELKEHZ LD
tEZ o,

3. CELEEF

CEL BIEF D exon 11 (213, HIEDBMIKIER
FID#E L B D% BRI TH 5 VNTR(variable
number of tandem repeat) BSEFET 2. Z D4EY
ZHNEZRIZHS TR VLD, ERAEORENS
BEFEOSWICBIS L Ty 2 AR S 239, Miy-

a‘ L a— A

REDZHEEFHUL, 7ILI—ILEREEORH
RRERTBUV LITHET, "7ILI—IVHEE OB
2005 FEICRIBEN, TOEMBERIMERENT
WB® | COZHBERI7ZIVI-IVZEZREELTE
ESNDBEORBEEIRTRETIHEZELT 7
J—VHEREE ZERBLTVS. D55, 7)bd—
LSRR E 7 )L O— UHEMBERD 2 DOKEBRE
ICSFENT, BITOIBMBEXERSEFNZSE7IL
I-ILBRICLDEEBE "7ILI—IVHRE &U
TWD. SIEES UTHRENICRBL TV DEEBR
FRRBIKERT, OSUBROBEREDOSHZ LD, @
REYZERREOHDHO, QP PRFPZIS—T
HDVBMBY /\—PEFSEEZRT bD. @BE&K:S
B, BEEBRICBVTFZILD—ILBRICERTEE
ZO5NZDBEHLELHREIND D, DLFNLZE
RU. ESHSESESND 0% "7V I—IUVHERE
ELTWD.

asaka 53V, 7 a— LA EE 100 A(D B
Bk 08 A), BRDLLT L a— LIKFERE 52
ANEFRTEYE), E7 L —AEERERSE 53 A
(5 LB 16 A), EEA 435 A() B 328
AcEBWT, VNTR 2 #et L, BtE7ra—n
HRERBICE L TRDIELDS VWY 4 THRHEE
THdIEERRE LS, VNTR 3% 0 2 E MR
RIEE ED LY Db EPIBHS LTI R,
CEL Dkt U D SR, FAEE 03 2343 ¥ ik
REIEICORDDEIDONH L,

4. TDMOBIETF

ZDiEh, BHEBHEORREETFTHS
cystic fibrosis transmembrane conductance regula-
tor (CFTR)&1EF & 7 N a — A8 M 4 o B
DBEEIN T3P,

@ BbDIE

KBERD ) LRREZRET 2013404, BE
RMATETOPROTLOBRICE RSB, £
DEBRELTTV 2 NVRFEELZRET 23R
BELEOBEGETFEHUOBENHS L EL>TE
Tw3, Lpl, B—0@ETERTCEHRATE
BLIEDdSs, BLORFHBEEGHNICHEEL T
5DTHAHH. —H, BEDBMREASHEREIC
rTozExnsz 7L a— A HBEREEORERT
TR hO7La— LEBEMBENTE D, KR
DHEERBE L THERBRL TS E V) RENEH B,
ID®, SUBERREDS, EEZICESRVER
LR RTEERKNATF T —ELT “Pra—
NWAEBESE (alcoholic pancreatopathy)” & V> 9 Bi&ds
REINTVEY(THA Fxe, B2H). 5%, 7
Va—NHEEROREMRE L L bz, RHZKE
ORISR EE NS,

SRR

1) Friedrich, N. : Cyclopedia of the Practice of Medi-
cine (ed. by Ziemssen, H.). William Wood, New York,
1878, pp-549-630.

2) Weiner, H. and Tennant, R.A. : Am. J. Med. Sci.,
196 : 167-176, 1938.

3) Comfort, M. et al.
1946.

4) F#EN @
o - gD,

5) Kif

: Gastroenterology, 6 : 239-285,
IHHEID s uER Q & A(EFIE

BESS 2005, pp.74-76.
o EEH BB EP RS HEEER

EZDHDH  Vol. 222 No. 9 2007.9. 1 | 665



SHRITA S ¥, #iatEREBICE T 2HEAR,
R 16 FEHAE - SEIAREREE. 2005, pp.56-
62.

6) KRBT - fb: BEEEREEBNERARE, #
B RICBI Y 2 RAPTAM, T 11 £EAR
$|EE. 2000, pp.36-41.

7) EEEBET - b EEANERBNRMAEE, #
BHERE BB 2 BEWAN, ¥ 13 FERA
W|ER. 2002, pp.47-59.

8) Lankisch, P G. et al : Pancreas, 25:411-412,
2002.

9) AK#i & - fb: BEEFBHEMABRHDSE LGN
FREGIRMATNE, SRHREBICET 2HEN
7, FHE 16 FEEE - yEHREEH. 2005,
pp.146-150,

10) BIRTEY - i B Y BARNEEBNERRES
¥, BRI BB 2 AEWA, TR 13 £
HEEHEE. 2002, pp.74-79.

11) AulfEsth - fih - EE @SR MA RSB
FRERRMAENE, BERERKBICET 2R/EW
%, R 16 FELE - yEHARBREE. 2005,
pp.134-138.

12) K &, BLMEE - R, B ENEXRE).
AT HNE 2—%k, 2001, pp.20-36.

13) Laposata, E.A. and Lange, L.G. : Science, 231 :
497-499, 1986.

14) Werner, J. et al. : Gastroenterology, 113 : 286-294,
1997.

15) THEI #: HMEC-»DHLBRERER
% - ftb#R). EFEBE, 2005, pp.552-560.

16) BAIYZ : IR, HAEKY, 1996, pp.46-

666 | EXMDHH Vol. 222 No. 9 2007. 9. 1

49,

17) Haber, P. et al. : J. Lab. Clin. Med., 125 : 305-312,
1995.

18) Dufour, M. C. and Adamson, M. D. : Pancreas, 27 :
286-290, 2003.

19) BHREHE - fib: S IHED 0L Q & AGLE
B - 1B, BREES, 2005, pp.77-80.

20) Witt, H. et al. : Nat. Genet., 25 : 213-216, 2000.

21) Chen, ]. M. et al. : J. Med. Genet., 37 - 67-69, 2000.

22) Witt, H. et al. : JAMA, 285 : 2716-2717, 2001.

23) Shimosegawa, T. et al. : J. Gastroenterol. Hepatol.,
$3 : §47-551, 2006.

24) Kaneko, K. et al. :J. Hum. Genet., 46 : 293-297,
2001.

25) Fulhifsth, JEEBSZ : PR, 53 : 477-486, 2006,

26) Yamauchi, M. : Addict. Biol., 3 : 151-158, 1998.

27) Matsumoto, M. et al. : Alcoholism, 20 : 289A-292A,
1996.

28) Maruyama, K. et al. : Alcoholism, 23 : 85S-918S,
1999.

29) Lindquist, S. et al. : Eur J. Biochem., 269 : 759-767,
2002.

30) Bruneau, N. et al. : J. Biol. Chem., 272 : 27353-27361,
1997.

31) Miyasaka, K. et al. : Pancreas, 30 : e87-e91, 2005.

32) Nakamura, Y. et al. : Intern. Med., 43 : 1131-1137,
2004.

33) KHFHE - fib - BEFEBERABMSEBYE
EEDRMASE, BURERICE YT 323
7%, T 16 FELE - o BIFFRIBREE. 2005,
pp.130-133,



P I—-WICHET BEF

HARICH(F DERBEDIRR
— EDKSICTIA-IRERENT LD H

Current status of drinking in Japan

B 8B
Tetsu WaTANABE

aFn

@%@méﬁlﬁtliét OABEOHTILI—IVEREPRA 1 ALYOTILO—ILEREIR, LIATEE 2180

{BRHC & - 7=,
< t;i@lEﬁxiﬁt%z 5hh,
W,

CHEIRIIVPBRVERICH 2. HEZBIB*BETIEIBMTHS0%ASh, 20
VEERRBEN 5N 5. AREEZERI P EST LI I—IIKTFEETIEL
BA2OT7INI-IVEEMBEESIER I TRIREM I H V),

ZTOWRIBERTH S, THERBMEEN, R

BRBERTIERDEVY, BERETOT > 7r— FRETREMICHERBREXH I TN EFCEEHN S H -
o, MARBEEEHDEBF VAR E 20 MLATICHUEZRB L TV 3. AREEORERETHEK 3 4

DBEFTRIBLENITZFTHNIENA1~2EOREE L THY),

SHORETH 5.

@Eﬁi’/@ LEREBE, Uh—TuR

word :

KEFEEDHEE WP IIBHIET 2 0

LPEICB VLT, PAa— LikEHIAE, &
CREYRHLTELREIIBL T > ThLYINL
WHDTHY, HEPXILDO—EELR > T3,
HAZLHIZEHLTH, ZRFhoig B 7
NIA—NEEORSZ2HF L Twad, 7La—ilt
ANEDaIazr—sayilRhehuim»h
», BOEDEE7— L ofEEOBRLFERX
NTw5, Fh, WEEZPLIT7 7y Y a3 VREE
THEADAZ FLBLTRPEINZIAML DD,
av—v v LOMELH TSN D, BE TR
KL DZBEMDSHEI» SEEICNT2EYD b
M, BRBZOLDODBETHIHLDL ) HIR%E
Z 5,

LoL, 7X)AOEEERRD XS I, Hi
ICEEIEZEET UL W E VI L DT R L, B
PHETEEZ, WHICEL (RELE VIR
XLEBE T 08 H 2, BAED “BERAK 217

THHEEFBEE W 2 EHEFAINTE D, BIE
COEELDBMICEBETUEIVEVLILDTIE,
[P

PRTX D BEDOEBIHEEKA TV S ADFLTEE
D, FolHKEFERLVA, FALREBICEROAICH
RTH2EDEVEVI I EPREZINTVL S
(UA—78B)Z L&Y, BERBEIZD L A4
BICLWEZNTw3, ARTIIHLIBEDRID
RIEBANC D WT, BRINTVLEERE L EIC

@ RRIRME 7 )L I — VIEIRE¥

LZHEDERETE ICBBEEDDIFFIRP DI HED
EUETHD. HRDEVBICLDBROBEES LT B4
27 ILID—IVEREE SN TULS. BRIRMETFIL |
J—)VIEREEClE, OFHNEEER(UNSHE, BULE
HE), OQRBEDEN, QPRBRROBE (2. §
B, ZEHOEFK. JZaZr—3v. R|RE ES
DEELEVLEDEREENFOND . BESIEFHK
ETHEUCEEREAICENCTHA S Y hZAW, 7
Boy M7V IO—IVZEREE, FICEDKL D
EBHFGSNDINZERFLIE. ZORR, £FNFOD
RAEORINPLZE L EDRENH SN,

ERDHHH Vol 222 No. 9 2007.9.1 | 607



(A) B4
7oLl ] |

7OMLLE |
60~69%%
50~59%%
40~491%

30~39%% .
20~297%

BR:55 B:B85~68 E:183~4B ©:@B1~28H

0O:B81~38 BE:»s»r- O: &L

1 SBEOEE CER 16 EEES 5 EE TERE
B - REFAERSE) & 9)

80 100 (%)

B3,

> WEEEE
bOETREEYBEIBEERBE - KEH
BE2EMBL T3, EFICRERZOLDOLS S
DT, 6T LHLEEZEEL VLB LIEEY
#Huvps, BIRTRERESBRDORNEZHS ) A THE
BiF—9TdHs, K1ICFER 16 F(2004) ED
PEBREZTT. ZdBIAEL S WEBIBEZEK
Uz bDTH 505, BETIHAIC3 B
FERET 2 EVRETEEU EARAS N, F ik,
40~60 KR TiZ 4 I EVBHKIELZ L Tuwrs,
B RS ERE 2O ADEEDEER
2% 0D, HORTREEEEE T 2E1S
WV, 20RE DD 30~60 R THHEET 3 E1%

ClgoTw3, 70 R EOFEEHE TIEEREE OF|
Al3disw,

1 HOREE % A TH 2 EBUETIIFEE TS L
79 3 Elo AN HABERE T 1 XKD EIE KT
TH-o7(F2-A). L»L, 30~50 RiZHF Tt
2EUEBUCEDHEEML T3, LTl

608 | ERDHBFH Vol. 222 No. 9 2007. 9. 1

(A) Bit
708LLE |
60~695%
50~597s§I
40~495%
30~39%
20~29#% [

40~495%
30~39%%
20~297%

B

0 20 40 60 80

B <15 B:.1~258 B:.2~3%
Z:.3~48 [J:4~58 [:58<

2 RBRBOBE (PR 16 FEELYHE ER
M - REREHES) £D)

KT EE 1 ERBOADEFRUEEEDHT WA
Hs, HoHR Tk 2 AU ESET 2 BN S
(A3 (X 2-B).

w REEEOHES
BHICB2RERELE T 2H50EEIIFEMR
14 §(2002) £ TREFR L O H F O ELIZ L2
720, ZOHBIEBZERELPRBA T 2 HAMSH
505 (X 3-A). BELEE L THLHEEEED
HEEBPERBA NG, —F, KiEickwT
BhE L ERETEEDEISIEC, KELEL
ZA S N% W (F 3-B),

> SENEE

H1B8LU0R2 Tk 1EMORIEDEEE &
N1 HOSKEEZR AR L Tw30, mExsE
ARCRENTL, MEL X2 % BREZOEE %5
BLABRLRERINTVLS, AREICEB LTI
UTO~@ODHZEDThpICE LT 2E%2 “%
BREE" L LTw3,

© fKEH1HY%) ORBEEH 5 AL



(%) (A) Bt
70

60 r
50+
40+
30
20+
10+

11

Tri8

(%) (B) =it
70

T FHI0 PR FRI2 FRI1Z FR14 FH15 FRI6

60
50 +
40}
30+
20}
10+

O:20~29m) [J:30~39% [O:40~49% M :50~59%%
O:60~69% W:708%LIE — @ FWH

T

e

Fr8  FR9 TR0 FR1T FRI2

T3 FR14 FERI5 FR16

3 BBREFRMES (TR 16 FEELESBHE TERMEE - SERALER

B 0E0)

80,000

70,000 }
60,000
50,000
40,000 -
30,000} _~
20,000}
10,000 |
0 1 L

BUEE B (T A)

BRBEH

3,500
13,000
12,500
12,000
: 1,500
11,000
1500

KERBEEM

KERBEEH(FA)

O g8 o®

—— 0

5 o % \»\9'&\»&

4 EBEY, KERBEROERHB(HBADHF05, £,
MrLroa-VEBEERIL, EBT THEESRE, HEOCHEE)
KBHBEE 1B 150m U Eo7ra—L2HEE,

@ SEA 1 ASYOREEN 4 AU LS &
KT, BUBDOSAENE 5 HUL L

@ EH 1 BYHOREEL I EUN L4 E
K<, SUEDOSEEYEH
COBEEIIH T E 2HBIEZEOEEGIIHA

DB (B 3,452 A, =t 4,047 M) BT

54%, ZTHETO07% THo7:,

WHO (i R ) T3 1 Bic#tirzLra—

T1I50m/ (HAERE TR 5 &)U L2 AL

LEHEELREL TS, ZOHEETIROIE
IZIRBLZ 200 FADLBEEEVGFET S L
EINTV3, $RMEZEELELTLLTL
A= NREFETIIRWD, WA LA LHRERREZ
TIEPHESINTV S, SERREFOFERMEY
#E 41277, REHEOWME L LIS BEEE
DEMHBH STV B (F 4), FHRD & ) ISRE
TRERBELDPPRAEAICH D, SREEK
LHITWHE L o Tw3d, BEDT A Y ATD

ERZOHKdH Vol. 222 No. 9 2007.9.1 | 609



B4
(9,220 \)

g
(378A)

: <17.5mi

2 17.5~35m/
1 35~70m¢

1 70~140m/
L 140mi<

. 7NEf

BOE®AQO

5 1BEYZNA—-IVRRE (EEEOVR 18 FEMRSFT—-5 L D)

TE-

Bt

D IRE
N R

ThUTN
=P

g3

AR Ex—
i D

RO mmeNBEOd

: B

0 50

100 (%)

6 BHIIMETNI-N(ELEDOTR 18 EERZF—5 L D)

FAETE =2 -2 X2 aMDERDE 16.5% 258
FIBRIEE TH 71295, 7L 3 — KEIE DLW
Bl THIZ18% THo7- I LBREINT
WBY P a— L BRIEET 2ED LD TIEE
R —RICSBRIES T 5 0FEE S F
FEL7(014.4%), BREFIEE I 7L 2 — L BER
HFEZ, Mz, Bhy)2RI7TIER, Kl
EEOEMIREZ L2 BB A EDBH 2, Lo
T, 73— NWIKFEDLHEENLSLNZ I D
£V 2L DEBEBEE N T A2 WELBLETH
5.

o BN
BEOCRELETEEE L HATER 18 &
(2006) EEHBBEZ WM ZLELENRIZT v 7r— b
HAEZTV, KEICOOLTEEDSH -7 13,989 A
ZEIL . BKIBEH L 10,760 A, FEEUEEZ 13
3229 ANTH-7:. EEDHI L, BHEEBPLE L IZ

610 | ER2DHF Vol. 222 No. 9 2007. 9. 1

BRO7L =Nl 20 THEDH > 7 9220 A
(5514 8,842 A\, T 378 N)DF—% % RT. &
EEET7TLI-LVEBIBEL(E—1350m 27
A=)k 175ml & LTEE), 1 BEEE, 18
EORBERIE2S 1 HE# ko< (M5), 20
T=8m51%, BEOR 3/4, LD 8 ENE
EfREEEZ 6N D,
RATOUE7ZLa— IO TORETIIEL
EHLE—ADRLo LS o (H6), 2FHIC
Lo t-DIEBERTH- 4, BETIZIERICS
WORBARETH 158, T BARE A 7
LGATZTARTA VR EBEH®L D LS h -7,
ERTORRERNC L 2BBREEH» S, HHE
WKEITLEHAORER, TabbilHOMERL
ZTOBBOENEMBI tpsTEB(E 7). RKE
EIXFA 10 F(1998) T TIREEML TW 23, 20
BIEBEITL &40, BRdB ERRH NS,
DTV REENBMEHREDBIEICE T B



12.000 ;
i
10,000 }
2 8000 2l 0 2ot
| .
¢g 6,000+ )| @ iE )
& ! — | O UFa-)L%E
AL 4,000 | WU RE-
2000k @ : RE
R B EE
O -
§§%&§&®&*&Wﬁﬁﬁﬁﬁﬁ&

7 BRRFECHR)BEBOMB GERL ERATHEEREIZL 2)

25

liters per capita(+15)

. Australia

. Austria

. Belgium

. Canada

. Denmark

. Finland

. France

. Germany

: Hungary

. Iceland

. Ireland
*ltaly
 Japan

: Luxembourg
. Netherlands
* New Zealand

* Norway

. Portugal
. Slovak Republic

. Spain
. Sweden

==~ Switzerland

= . Turkey

++ 1 United Kingdom
— . United States

8 TILI—-IVHBREOEB LR (L8 : OECD health data 2006)

HEEOHA L —HTET7—vLEZon, b
EO7NVa—-LOEEEEEE LTIV
BAEEIZSH B I LRI LDHE S, HOMEET
BE=LDBD 2L S0, TEIRE =LA
FiAil e EOMEOMMAE LV, EeEOHIH
DIEFFHRETYH, -V eI N L»ITIEE
B RElE» S &N TV 5,

TN A= LEBEOENLEITIZ 1 AEDDIHE
BEHROBLZEDR»TEVEVIEITHS
(T8, BELHEOTLa-LEBEOHBE 2 A
5, 79 VAR, AZVT, ALY, FA VY,
AXVARZEI—0y X TT7La—-LBEPS
Mo EHTIE, 22 20 FICh ) HEEBDRE DD
AHAHINTW S,

> R EOLE

FREFHEDOIHMTEIIRAU LIC@BRICT 58E
DWREL, KREXHLRMETH S, DHEDOKRR
FEHEOREERRT 2HE0MEABL, 7Lla—L
D HBRFEE, B - LEOMEL &2 oREEIC
W BMBMLENRELTCEIENEENS,
SRR 17 £E(2005) EEIR R - REHAEICL 3
L, 20 RKMTRUSTEEL -H0E &, B
M 20~50 K, THED 20 ERTH S EAS N
72 (0 9). FKMEZFDIBEICBL T1E, BESYD
g ERAEENRELLSEFEAESH B,
DFEIC L B L, FED LD BITTEFIBEEDS
H1~2 B EOFEDOEEHEML TED, &K
3ETHEFTIES515%, KF T 359%&4%-T
W3 COREABETIEHBVIBEZMOEIIBEFTIIE

EZ0DHdH Vol 222 No. 9 2007.9.1 | 611



(%) (A) Bi%

100 1
801
60 |——]
20} I . —:
0

o

& f H & B NG
P P A / &
< DA X O
(%) (B) &ttt
100
80 ¢
60
40 - —

AV 2 Pl B A2 &
P X A S A°
oot D19 OJ: 18

W:15~17 BB : 145%LUT

9 YVIBERBEER (T 17 FERETHE EHR
R - REHFEMRS, £9)

FLELITEML, BR3FETEM2EIHS
N EPWEIN T3,

o WELRE

fEEHA 21 ICB W TERIBEICEY 2 BIEICEE
BESEFAIN T2, BEKERIGEEDO 7L
- NVRBEEEITIHAAT I HESH 7 L
2= T 20g(HAEHRE T 1 &, £—IL 500

612 | EFDHWH Vol 222 No. 9 2007. 9.

m)eEINT5,

HBEDRRELZFRETLRBEED 1 B
1 BREDOBETIIICES L o L LI & H5H
EENTwa? BRUOFHEEOREICET 3EY
HELH L, BHETIRIY  —VEEEHSE 300
g K (AARECL T 1 B¥EY 2 5K Tl1ES
EOFEY R 7I1EE 56005, 5 300~449 ¢
(1 BFEH 2~3 E)DANEERBE L 2w AR T
BR2EOFERN 1.4 15, B 450g LI (1 B
SELE)DATIZ N6 BLIBOFREY R T H3Y
M2 EMEINT D, LAHEED R LEH
B L HAEsH SN2,

wr BDDI

IDEHIGEBOAEIZFEFS & LT OE#E L
SHMCEERMIC BT 2Rl onTuw 3, —ik
ERIGEESREZ &0 RiERE 2L TTd 2
ZED, B LS FXEFRAHELEH
IO BETHS .

Xk

1) Marmot, M. G. et al. : Alcohol and mortality : a u-
shaped curve. Lancet, 317(8220) : 580-583, 1981.

2) Woerle, S. et al. : Prevalence of alcohol dependence
among excessive drinkers in New Mexico. Alcohol.
Clin. Exp. Res., 31(2) : 293-298, 2007.

3) REF:RE - b PEEDOBEITENCHEYT 2 £E2H
H. OARREEMSE, 46 883-893, 1999

4) Tsunage, S. et al. : Alcohol consumption and all-
cause and cancer mortality among middle-aged
Japanese men : seven-year follow-up of the JPHC
Study Cohort 1. Am. J. Epidemiol., 150(11) : 1201-
1207, 1999.

5) Nakamura, Y. et al. : Alcohol consumption, alcohol-
induced flushing and incidence of acute myocardial
infarction among middle-aged men in Japan-Japan
Public Health Center-based prospective study.
Atherosclerosis, 2007. [Epub ahead of print]



w Curr. Res. in Hepatology 1, 2007 (19-38)

Clinical Impact and Molecular Mechanism of Iron
Overload in Patients with Chronic Hepatitis C
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Abstract

Hepatitis C virus (HCV) 1s the most
major causative agent of chronic liver disease
worldwide, but the actual mechanisms
responsible for liver injury are still unclear.
Iron accumulation in patients with chronic
hepatitis C has received increasing attention
inrecent years. Elevated serum and hepatic
iron levels are relatively common and
associated with hepatic inflammation and
fibrosis progression, indicating that iron-
catalyzed oxidative stress may be involved

in hepatic injury during chronic HCV
infection. Involvement of iron for HCV
pathogenesis is also supported by the fact
that the phlebotomy improved liver injury
with the reduction of serum and hepatic
oxidative stress markers in patients with
chronic hepatitis C. The origin of iron
overload during chronic HCV infection is
also currently unknown. Recently, the liver
isbelieved to play a central role in the sensing
of body iron requirements and regulation of
duodenal iron absorption, by changing the
expression levels of hepatic peptide
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hormone, hepcidin. We have investigated
the mRNA expression levels of transferrin
receptor 2 (TfR2), hepatocyte-restricted
1isoform of transferrin receptor, and hepcidin
in the liver of patients with chronic hepatitis
C, and demonstrated the significantly high
expression of TfR2 and relatively low of
hepcidin, suggesting that TfR2 and hepcidin
may play arole in the pathogenesis of iron
overload in patients with chronic hepatitis
C. Since HCV infection is at a high risk of
hepatocellular carcinoma (HCC), the
possible role of increased liver iron storage
1n hepatocarcinogenesis and the effect of iron
reduction to reduce the incidence of HCC
in patients with chronic hepatitis C should
be investigated. In thisreview article, we
described about the clinical impact and
molecular mechanism of iron overload and
importance of iron-controlling in patients with
chronic hepatitis C.

Introduction

Iron is an essential element for nearly
all living species, being a requirement in a
wide range of metabolic processes including
DNA synthesis, oxygen transport, and
energy production (1). However, excess
iron can be harmful to the organism, in part
through the generation of oxygen radicals
(1). Indeed, excess divalent iron generates
free radicals, mainly via Fenton chemistry
(2), 1.e., the formation of highly reactive
hydroxyl radicals through its reaction with

H,O,. Therefore, iron homeostasis must be
tightly regulated in all living species and
orgarusms. In humans, even in severely iron-
overloaded individuals, there 1s no
physiologic and regulated excretory
mechanism for larger amounts of iron with
very little being lost through exfoliation of
senescent duodenal enterocytes or the
physiological loss of iron during menstruation.
Thus, iron absorption in the duodenum
ultimately determines the levels of iron within
the body (3). Dietary divalent iron is
absorbed by intestinal enterocytes through
the divalent metal transporter 1 (DMT1) (4)
in the brush-border membrane and then it is
transferred to the portal blood flow through
the only cellular iron exporter, ferroprtin, in
the basolateral surface (5). Recent work
has established the importance of the peptide

hormone hepcidin in iron homeostasis as a

negative regulator of iron release into the
system by duodenal enterocytes and
reticuloendothelial macrophages (6-8).
Hepcidin binds to the ferroportin, which
results in ferroportin internalization and
degradation, and reducing iron efflux from
the enterocytes to blood stream (9).

Hepatitis C virus (HCV) is the most
major causative pathogen associated with
chronic liver disease. Following acute
infection, a chronic state 1s established in as
many as 80% of infected individuals, and
virus replication may continue for decades
(10). Although many individuals camrying the
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virus remain asymptomatic, chronicity is
often accompanied by altered liver function
and progressive liver disease and culminates
in cirrhosis or hepatocellular carcinoma
(HCC) in as many as 20% of infected
individuals (11). Global estimates suggest
that there could be up to 300 million people
chronically infected (12). Thisrepresentsa
significant proportion of the human
population who are disposed to increased
risk of liver complications and who are a
reservoir for further transmission of the virus.

Although the several mechamsms for

HCYV pathogenesis have been proposed, the

precise role is currently unknown. Itis
generally considered that liver injury caused
by hepatitis B virus (HBV) infection, the
other major etiology for chronic viral
hepatitis, 1s predominantly caused by the host
immune response to the virus (13). Although
recent studies have suggested that
immunopathological mechanisms are also
important in chronic hepatitis C (14), the
actual mechanisms responsible for liver mjury
_are still unclear. Recently, increased iron
deposition and a beneficial effect of iron
reduction therapy on hepatic inflammation
in patients with chronic hepatitis C have been
demonstrated (15-21). This raises the
possibility that iron-catalyzed oxidative stress
may be involved in hepatic injury during
chronic HCV infection, same as proposed
for the pathogenesis of hereditary
hemochromatosis (22). 20%-50% of

patients with chronic hepatitis C have shown
to increase serum transferrin-iron saturation
and serum ferritin or increase hepatic iron
concentration, the latter finding being
particularly common in subjects with end-
stage liver diseases (15, 17). This iron
loading may also have clinical relevance,
because excess hepatic iron may influence
responsiveness to interferon (IFN)-based
therapy for HCV infection (23-26).
Therefore, iron overload in HCV-infected
patients has been proposed as an important
factor that may influence to natural history
for patients with chronic hepatitis C, but the
precise role is currently unknown.
Furthermore, questions arise as to whether
HCV infection per se modifies iron trafficking
and metabolism directly, or the hepatic iron
deposition is merely the result of released
iron from damaged hepatocytes. In this
review article, we descnibed about the clinical
impact and presumptive molecular
mechanism of iron overload and the
effectiveness of iron reduction for patients

with chronic hepatitis C.

1. Incidence of iron overload in patients
with chronic hepatitis C

Although there is the idea that iron
overload associated with HCV infection may
be a result of releasing iron stores from
increased hepatocyte lysis into the circulation
(15,20). Inour previous study (26), HCV-
infected patients had significantly greater iron
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loading than HBV counterparts as assessed
by serum ferntin level and hepatic iron
deposit score, despite serum alanine
aminotransferase (ALT) and aspartate
aminotransferase (AST) levels and hepatic
histological inflammatory grading were not
significantly different between HCV and
HBYV patients. Thisresult indicates that HCV
infection per se may have a more direct
influence on iron accumulation.
Furthermore, the incidence of iron overload
in patients with chronic hepatitis C is
extremely high. Elevations of serum
transferrin-iron saturation and ferritin level
are present in 18%-46% of patients with
chronic hepatitis C, and increased hepatic
iron concentration is present in 10%-56%
(15, 17, 26-29). Studies using electron
microscopy under X-ray microanalyzer have
shown that almost all liver specimens from
patients with chronic hepatitis C had at least
some lysosomal iron deposits, even when
no storage iron was evident using standard
optical microscopy under Prussian Blue
stamning specimens (30).

Several factors may play arolein iron
overload condition in patients with chronic
hepatitis C. HFE gene mutations, which
cause the classical hereditary
hemochromatosis, hematologic diseases,
multiple transfusions, porphyria cutanea
tarda and chronic alcohol abuse may
influence on the iron status in hepatitis C (31-

33). However, strikingly disparate results
have been reported on the association
between HFE gene status and hepatic iron
overload in patients with chronic hepatitis
C: Some studies have found a positive
correlation between HFE mutations and liver
iron deposits (34-37); other studies have not
(38-41). Alcohol intake is known to be an
exacerbating factor of liver disease

Jprogression (42) and is also reported to

contribute to hepatic iron deposition (43) in
patients with chronic hepatitis C. Our data
also confirmed the significant relation
between hepatic iron deposit and alcohol
intake amount in patients with chronic
hepatitis C (26). A recent Italian study
analyzed the link between steatosis and liver
iron and found that hepatic steatosis was
more common 1n patients with liver iron than
in those without, but did not find a clear
relationship between the amount of iron
accumulation and the grade of steatosis (44).
Although the male patients are more often
exposed to progressive liver injury than are
fernale patients with chronic hepatitis C (45);
little 1s known about this gender difference.
It 1s clear that males are more likely to be
abundant of iron accumulation in the body
than females who have a long-term
physiological blood loss before menopause.
Thus, it appears most likely that the difference
of liver disease progression between male
and female patients with chronic hepatitis C
1s caused by their iron conditions.



