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Effects of Small Molecular Antioxidants on Choline-Deficient
Ethionine Supplemented Diet-Induced Acute Pancreatitis in Mice

Joo Young Choi, Young Up Cho, M.D.*, Kwan Ho Roh and Kyung Hwan Kim, M.D.

Department of Pharmacology, Yonsel University College of Medicine, Seoul;
Department of SQurgery, Inha University College of Medicine*, Sungnam, Korea

Background/Aims: It has been suggested that oxygen free radicals are involved in the initiation
process of acute pancreatitis. In this study, we evaluated the role of oxygen radicals and the effect
of small molecular antioxidants in the development of choline-deficient ethionine supplemented
(CDE) diet-induced acute pancreatitis. M ethods. Acute necrotizing pancreatitis was induced in young
female ICR mice (12.5+ 1.9 g) by feeding CDE diet for 48 hours. Then, the effects of antioxidant
(rebamipide, N-acetyl-cysteine, allopurinol, B-carotene, and combination of o-tocopherol and ascor
bate) were examined. Results: CDE diet resulted in a significant increase in serum amylase level and
the concentration of pancreatic malondialdehyde (MDA). It also caused pancreatic edema and in
creased proinflammatory cytokines such as TNF-a, IL-6 and IL-13 in serum. Treatment of rebami
pide, or combination of a-tocopherol and ascorbate significantly decreased the CDE diet-induced
pathophysiologic deterioration of pancreas. On the other hand, allopurinol, (3-carotene and N-acetyl-
cysteine showed little effect. Conclusions: These results indicate that oxygen free radicals play an
important role in the development of acute pancreatitis. Antioxidants may ameliorate the CDE diet
induced acute pancreatitis. Further evaluation of antioxidants such as rebamipide, combination of a-
tocopherol and ascorbate is necessary for possible therapeutic application. (Kor J Gastroenterol
1999;33:697 - 707)
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Fig. 1. Light photomicroscopy of mouse pancreas (H&E, x 200). (8) Pan
cress in control mouse. (b) Pancreas of mouse fed the CDE diet for 48 hours.
Edema, vacuodlization, inflammation, and necros's appear in pancreatic acinar
cell. (c) Rebamipide and (d) o -tocopherol and ascorbate pretrested mouse
pancress illustrate less edema and less acinar vacuolization.
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Fig. 2. Changes of weight in CDE diet-induced acute
pancredtitis. Control (CNTR), CDE, rebamipide (REB), N-
acetyl-cysteine (NAC), dlopurinol (ALO), P -carotene
(CAR) and a -tocopherol and ascorbate (T&A) were ad
ministered as described in methods.

** p<0.01, different from control.

++ p<0.01, different from CDE diet feeding.
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Fig. 3. Changes of serum amylase level in CDE diet-
induced acute pancregtitis. Control (CNTR), CDE, rebami-
pide (REB), N-acetyl-cysteine (NAC), dlopurinol (ALO),
B -carotene (CAR) and o -tocopherol & ascorbate (T&A)
were administered as described in methods.

** p<0.01, different from control.

+ p<0.05, different from CDE diet feeding.
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Fig. 4. Changes of pancreatic MDA level in CDE diet-
induced acute pancredtitis. Control (CNTR), CDE, reba
mipide (REB), N-acetyl-cysteine (NAC), dlopurinal (ALO),
B -carotene (CAR) and o -tocopherol and ascorbate (T&
A) were administered as described in methods.

** p<0.01, different from control.

+ p<0.05, different from CDE diet feeding.
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Fig. 5. Changes of serum TNF-a level in CDE diet-
induced acute pancregtitis. Control (CNTR), CDE, rabami-
pide (REB), N-acetyl-cysteine (NAC), dlopurinol (ALO),
B -carotene (CAR) and o -tocopherol and ascorbate (T&
A) were administered as described in methods.

*** 1n<0.001, different from control.

+ p<0.05, different from CDE diet feeding.

++ p<0.01, different from CDE diet feeding.
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Fig. 6. Changes of serum IL-6 level in CDE diet-induced
acute pancregtitis. Control (CNTR), CDE, rebamipide
(REB), N-acetyl-cysteine (NAC), dlopurinol (ALO), B -
carotene (CAR) and a -tocopherol and ascorbate (T&A)
were administered as described in methods.

*** 1n<0.001, different from control.

+ p<0.05, different from CDE diet feeding.

++ p<0.01, different from CDE diet feeding.

+++ p<0.001, different from CDE diet feeding.

S00

600 1

IL-1p {pgiml)

| 300 4

CNTR CDE REB NAC ALO CAR T&A
CDE

Fig. 7. Changes of serum IL-1B level in CDE diet-
induced acute pancrestitis. Control (CNTR), CDE, rebami-
pide (REB), N-acetyl-cysteine (NAC), dlopurinol (ALO),
B -carotene (CAR) and o -tocopherol and ascorbate (T&
A) were administered as ddescribed in methods.

** p<0.01, different from control.

+ p<0.05, different from CDE diet feeding.
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