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Abstract

Nonalcoholic steatohepatitis (NASH) can potentially progress to liver cirrhosis and

hepatocellular carcinoma. The causes of this disease are not well defined, and although

several therapies have been tried, the optimal treatment has not been established.

Recently, a role for angiotensin Il in insulin resistance, iron deposition,

proinflammatory cytokine production, oxidative stress and hepatic stellate cell

activation has been reported. We treated seven patients who had NASH, with losartan

(50 mg/day), a selective angiotensin Il type 1 receptor antagonist. A 48-week treatment

with losartan resulted in a significant decrease in blood markers of hepatic fibrosis,

plasma TGF-B1 and serum ferritin concentrations concurrently with an improvement

of serum transaminase levels. Histological assessment showed an improvement of

hepatic necroinflammation in five patients, a reduction of hepatic fibrosis in four

patients. Moreover, a disappearance of iron deposition in hepatocytes, and a decrease



in activated hepatic stellate cells were detected in several patients. In conclusion, this

is the first report suggesting that an angiotensin Il receptor antagonist is effective for

NASH.
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Figure legend

Figure 1 Pathogenesis and therapies of NASH
Angiotensin Il enhances insulin resistance, iron deposition, TNF-o production,
oxidative stress and hepatic stellate cell activation. Angiotensin Il receptor antagonist

may improve a necroinflammation and fibrosis by blocking the effects of angiotensin I1.

Figure 2 Mechanism of hepatic stellate cell activation in NASH
Activated hepatic stellate cells express angiotensin Il type lreceptor, and product

angiotensin Il by itself. They further activate by autocrine or paracrine mechanism.

Figure 3 Changes of serum liver enzyme levels in patients with NASH after
losartan treatment. AST: aspartate aminotransferase, ALT: alanine aminotransferase,

-GTP: -glutamyl transpeptidase. * P < 0.05 compared with respective pre-treatment.

Figure 4 Changes of blood markers of hepatic fibrosis and plasma transforming
growth factor- 1 levels in patients with NASH after losartan treatment. HA:
hyaluronic acid, Collagen: type IV collagen 7S, P-111-P: procollagen 111 N-terminal

propeptide. * P < 0.05 compared with respective pre-treatment.

Figure 5 Hepatic stellate cells (HSCs) in a patient with NASH and non-alcoholic



fatty liver (NAFL) respectively. Liver sections were immunostained with both
monoclonal anti-p75 antibody and monoclonal anti- -SMA antibodies. Although most
perisinusoidal HSCs are quiescent form in NAFL, a number of activated HSCs are

detected in a patient with NASH [original magnification; x400].

Figure 6 Activated and quiescent HSCs decrease by losartan treatment in a patient
with NASH. [double immunostaining with anti-p75 and -SMA antibodies, original

magnification; x200].



Yokohama, et al. 1

Table 1 Clinical and laboratory values in patients with nonalcoholic steatohepatitis

treated with losartan

Pre-treatment 12 week 24 week 48 week
Body mass index (kg/mz) 28.7+5.6 28.4+5.0 28.7+49 28.8+55
Systolic pressure (mmHg) 149 + 17 131+10* 121+15* 125%12*
Diastolic pressure (mmHg) 87+11 81+13 66 + 14 * 74+8
Blood examination except liver test
Hemoglobin (g/dL) 141+£16 141+£1.1 13.8+0.8 139+1.1
Iron (ug/dL) 135+ 22 127 + 26 107 + 28 120+ 34
Ferritin (ng/mL) 198 +138 142+102* 119+89* 102+70*
Total cholesterol (mg/dL) 227 £ 56 230 £ 47 221 +42 224 + 35
Triglyceride (mg/dL) 180 £ 99 210 + 158 183 + 106 185 + 116
Non-esterified fatty acid (mg/dL) 488 + 361 565 + 227 606 + 348 591 + 336
Malondialdehyde (nmol/mL) 1.8+04 22+1.1 27+19 1.9+04
Fasting blood glucose (mg/dL) 112+ 12 107 £ 13 107 £ 15 108 £11
HOMA-R 3.11+£1.59 ND ND 3.36 £1.49
Blood urea nitrogen (mg/dL) 14+3 13+3 13+2 12+2
Creatinine (mg/dL) 0.58+0.23 054+019 053+0.14 059+0.15
Sodium (mEg/L) 142 +2 140 £ 2 141+2 141+2
Potassium (mEg/L) 41+03 42+0.3 42+0.2 41+03
Plasma renin activity (ng/mL/h) 1.0+£09 ND 15+£1.2 1.0+£0.6
Angiotensin-11 (pg/mL) 15+10 ND 12+6 13+4
Aldosterone (pg/mL) 90 + 67 ND 70+ 37 74 + 47
Liver to spleen CT ratio 0.81+£0.17 ND 0.81+0.20 0.78+0.22

Mean = S.D.

* P < 0.05 compared with respective pre-treatment. ND: not done



Yokohama, et al. 2

Table 2 Histological changes in patients with nonalocoholic
steatohepatitis treated with losartan

Necro-inflamm Fibrosis Hepatocellular Mallory Iron deposition
ation injury bodies in
[Grade] [Stage] [Score] [Score] hepatocytes

Patient Before After Before After Before After Before After Before  After

1 1 1 2 1 1 1 0 0 + -
2 1 1 2 1 1 1 1 1 - -
3 2 1 1 1 1 1 0 0 - -
4 2 1 3 2 3 2 1 0 - -
5 2 1 3 2 3 2 1 1 - -
6 3 2 4 4 3 3 1 0 + ]
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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