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Ascorbic acid in doses of 500 mg/kg (i.p.), provoked after 20 min a decrease of 
dopamine content and an increase of noradrenaline in different cerebral structures 
in the rat. A parallel significant increase of ascorbic acid occurs in these structures 
(Izquierdo, Jofrt & Acevedo, 1968). 

The enzyme dopamine-P-hydroxylase (DBH) requires oxygen and ascorbate as 
cofactors for the conversion of dopamine to noradrenaline (Levin & Kaufman, 
1961). 

Levin, Levenberg & Kaufman (1960) and Goldstein, Anagnoste & others (1964) 
agree that ascorbic acid, besides being a necessary cofactor for DBH activity, favours 
the in vitro reduction of disulfiram, an inhbitor of DBH activity, to diethyldithio- 
carbamate (DDC), which participates in the inhibitory process of the enzyme in rat 
brain (Carlsson, Lindqvist & others, 1966). 

DBH activity is inhibited either by disulfiram, because DDC chelates with the 
copper in the enzyme during 24 h (Musacchio, Goldstein & others, 1966), or by 
-SH inhibition (Lippman & Lloyd, 1971). We have examined the interaction 
between disulfiram and ascorbic acid 24, 48, 72 h after injection of the inhibitor, 
and measured the dopamine and noradrenaline content of cortex, cerebellum, 
diencephalon, mesencephalon and pons-medulla oblongata. 

106 male albino rats (150 i- 30 g) of our colony were maintained in a 12 h light/ 
dark cycle and were given disulfiram (Ayerst) (400 mg/kg, i.p.) in 3% arabic gum, 
24, 48 and 72 h before, and ascorbic acid (Roche) (500 mg/kg, i.p., pH 5.5-6.0) 
20 min before decapitation. 
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Fro. 1. Effect of disulfiram (DS) (400 mg/kg, i:p.) and ascorbic acid (AA) (500 mg/kg, i.p.) on 
catecholamine (NA) contents in rat brain (diencephalon, mesencephalon and pons-medulla 
oblongata). In cortex and cerebellum dopamine decreases (P<O.Ol) and noradrenaline increases 
(P<0.05). 
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EfSect of ascorbic acid (500 mglkg, i.p.) on noradrenaline content in mouse 
brain. 

Table 1. 

Control Treated 
Diencephalon . . . .  . . 0.42 f 0.05* 0.72 f 0.03 (P<O.OOl) 
Mesencephalon . . . . . . 0.46 f 0.02 0.68 & 0.01 (P<O.Ol) 
Pons-Medulla oblongata . . 0.43 f 0.05 0.57 f 0.03 (N.S.) 

* Values are means Jr standard errors in pg/g of fresh tissue. 

Seven groups of 4-6 animals were used. 

Each determination made on 
a pool of 3 mice (n: 15). 

On each occasion, one group was given 
inhibitor, another the inhibitor followed by ascorbic acid. There was also a control 
group. The results are in Fig. 1. 

Dopamine was estimated according to Laverty & Sharman (1965) and noradrenaline 
was extracted according to von Euler & Lishajko (1961) and estimated (Bertler, 
Carlsson & others, 1958). 

Disulfiram increased dopamine and decreased noradrenaline content after 2 h, 
the effect being maximal after 4 h. These responses were increased by ascorbic 
acid, though not significantly in the cerebral structures studied. The amount of 
brain noradrenaline remained low for more than 24 h, and reached normal after 
72 h. Only in animals given disulfiram 72 h before death did ascorbic acid produce 
a significant increase of noradrenaline in all the cerebral structures. Furthermore, 
a similar effect on dopamine and noradrenaline contents was observed when ascorbic 
acid (500 mg/kg) was given to male Rockland mice (weight k 2 6  g). 

The findings (Table 1) are not consistent with those reported by Hammarstrom 
(1966) and Sjostrand (1970, and personal communication). 

The discrepancies might be due to the higher doses of ascorbic acid in our experi- 
ments or to the strain of mice. 

These findings show two main points: the first is that the inhibitory effect of 
disulfiram on DBH in rat brain persists for 72 h, the second is that ascorbic acid 
per se, as cofactor, participates either in activating the hydroxylating enzyme, or 
counteracting an endogenous inhibitor of DBH (such as that reported by Austin, 
Livett & Chubb (1967) and Nagatsu, Hidaka & Kuzuya (1967). 
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Experimental gastric ulcers and stomach tissue pepsin 
activity in the rat 

Recently we demonstrated a relation between uropepsinogen excretion and experi- 
mental gastric ulcers in the rat (Coppi, Bonardi & Gaetani, 1971). We now report 
the pepsin activity of the stomach tissue of normal rats, of rats with reserpine or 
phenylbutazone-induced ulcers and in ulcerated rats also treated with atropine or 
oxyphencyclimine. 

Male or female Sprague-Dawley rats, 160-170 g, had gastric ulcers produced by 
reserpine or phenylbutazone (Coppi & others, 1971). Groups of normal rats or with 
reserpine- or phenylbutazone-induced ulcers were treated orally with atropine sulphate 
or oxyphencyclimine (hydrochloride) both suspended in 5 % acacia gum. The 
stomachs were removed 18 h after the reserpine or the last phenylbutazone dose, 
washed in running water, dried between filter paper, weighed, homogenized (1 %) in 
0 . 0 6 ~  HC1 by a blender (Somall Omni-Mixer) and used for pepsin assay (Anson, 
1963). A portion of this homogenate was centrifuged at 3000 rev/min for 20 min 

Table 1. Relation between gastric ulcers and stomach tissue pepsin activity in the rat. 
The pepsin activity and the morphological examination was made on rats 
18 h after the reserpine or the second phenylbutazone dose. Atropine and 
oxyphencyclimine were given simultaneously with the reserpine or the 
second phenylbutazone dose. 

Pepsin activity 
(mg tyrosine/g N) 

mean f s.e. 

Treatment 1 % Homogenate Supernatant 

9.0 f 0.8t 
10.7 & 1.lt 

5 % Acacia gum 
Reserpine (5 mg/kg, i.p.) 
Reserpine ( 5  mg/kg, i.p.) + atro- 

Dine (10 mdke. orallv) 

13.6 f 0.8 (20) 27.5 f 1.7 
5.9 If 0.5 (20)t 
5.6 f 0.7 (19)t 

Reserpine (Symykg, i.6.j + oxy- 
phencyclimine (10 mg/kg, orally) 

5 % Acacia gum 
Phenylbutazone (100 mg/kg, orally 13.0 f 1.0 (26)t 

twice in 8 h) 

9.7 f 1.0 (20)t* 18.4 f 2.2t* 

26.1 & 2.l-f 
17.4 f 0.9 (27) 34.0 & 1.9 

Morphological 
examination 

index Ulcerated 
Ulceration % 
mean f s.e. animals 

0 (40) 0 
2.0 f 0.2 (39)t 93 
1.5 f 0.2 (40)t 75 

0.5 f 0.1 (40)t* 38 

0.2 f 0.1 (30) 17 
3.1 f 0.2 (28)t 100 

Phenylbutazone (100 mg/kg, orally 17.3 f 1.3 (26)* 36.4 f 2.8* 1.8 f 0.3 (29)t* 77 

Phenylbutazone (100 mg/kg, orally 21.3 f 1.1 (27)t* 43.6 f 2.4t* 1.5 0.3 (30)t* 60 

twice in 8 h) + atropine (10 mg/ 
kg orally) 

twice in 8 h) + oxyphencyclimine 
(10 melkp. orallv) <, 

5 % Acaciagum 15.8 f 1.3 (15) 31.7 f 2.7 0.5 f 0.2 (31) 36 
Atropine (10 mg/kg, orally) 15.4 f 1.5 (15) 29.1 f 2.8 0.3 f 0.1 (30) 23 
Oxyphencyclimine (10 mg/kg, 21.7 i 1.2 (19)t 44.0 & 3.0t 0 ( 3 0 ~  0 

orally) 

* Significance relative corresponding control group; t significance relative to reserpine or phenyl- 
butazone-treated group: t-test, (P GO.01). 
Numbers of animals are in parentheses. 


