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Antiulcer effect of diltiazem in rats

YONG Ding-Guo. GENG Bao-Qing. LI Yang. BI Sheng
(Department of Pharmacology. Zhejiang Medical University . Hangzhou 310006, China}l

AIM: To study the effects of diltiazem (Dil)
on several experimental gastric ulcers in rats.
METHODS: The gastric mucosa damage was
induced by indometacin {Ind}, restraint, py-
loric ligation, and absolute ethanol in rats.
Dil 5. 25. 50 mg - kg™ ig bid for 5 times.
The number of gastric ulcers. the secretion of
gastric juice. hydrochloric acid (HCl}, and
pepsin A were detected. The production of
malondialdehyde (Mal} and the activity of su-
peroxide dismutase (SOD) in gastric mucose
RESULTS: Dil 5. 25, 50 mg

-kg~' ig protecred the gastric mucosa against

were examined.

the damages in a dose-dependent manner, Dil
inhibited the secretion of gastric juice, HCI,
pepsin A, and Mal production of the gastric
mucosa. but increased the activity of SOD in
the gastric mucosa. The production of Mal
was decreased from 9.3+ 3.7 to 6.5+ 1.9
pmol/g wet weight (P<C0.05) and the activi-
ty of SOD was increased from 6.1+ 5.6 to
12.8-+2. 8 kU /g protein (P<Z0. 012 by Dil 50
mg+kg '. CONCLUSION: The inhibition of
gastric secretion and lipid peroxidation in-
duced by oxygen free radicals of gastric mu-
cosa was related to the antiulcer effect of Dil

in rats.
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The calcium channel blockers inhibit the
entry of calcium ions into the cells with resul-
tant inhibition of caleium effects on gastric

function. Calcium channel blockers can in-
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hibit the rontractility of gastric muscle as well
as basal and stimulated gastric acid secretion.,
and protect rats against experimental gastric
lesions'!™*". However. there are contradicto-
ry results in the literature on the effect of cal-
cium channel blockers on gastric mucosal le-
sions"'.  Qur current study was to determine
the effects of diltiazem (Dil) on several exper-
imental gastric ulcers in rats. and to examine

the mechanisms responsible for such effects.

MATERIALS AND METHODS

Inl ¢(Sigma) and indometacin (Ind, The Third
Pharmaceutical Factery of Beijing » were suspended 1n
1 4 carboxymetbyl cellulose (CMC ) solution. Su-
peroxide dismutase (SOD) and terraethoxypropane
{ TEP » Dimethyl
(Me: 50 was the product of Shanghat Sulfuric Acid
Sodium diethyldithio-carbamare (DDC) was
the product of Chemical Reagent General Factory of
Shanghat.

Wistar rats of either sex (n=206} weighing 210

were from Sigma. sulfoxide

Factory.
Luminol was from Merck.

+3s5 14 g were provided by Experimental Animal Cen-
ter of Zhejiang Medical University.

Experimenial gastric ulcer”™ Rats were random-
Dil 5, 25, &0
me ~kg ™' were given 1g bid (at 8:00 and 14:00) for 5

ly divided inte contrel and Dil groups.

times.  The control rats were treated similarly but
with T ¢y CMC. The rats were fasted for 36 h before
the induction of ulcer. but allowed free access to
water.

1 Ind Rats (# = 28) were divided into 4

groups. One hour after the last ig Dilv Tnd 30 mg

b

kg7 was injected sc.  Six houors after Ind injection,

the rats were killed by stunning. The stomach was
examined for mucosal damage.
2 Restraint

One bour after the last ig Dil, rats were

Rats {n=128) were divided imto 4
ETOUpS,
placed in & stress cage and immersed to the level of the
#iphoid process in water at 2341 ¢ for 1§ h. The
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stomach was examined.

3 Pylorus ligation Rats (n=32) were divided
inta 4 groups.  Une hour after the last ig Dil, under
ether anesthesia the abdomen was incised and the py-
lorus was ligated. The stornach was examined after
18 h.

4 Ethanol ™ Rats (n=18) were divided into 3
groups. One hour afier the last ig Dnl, absolure
ethanol {1 mL) was given ig. The stomach was ex-
amined 1 h alter ig elhanol,

Measurement of gastric lesions'® Ears were sac-

rificed a1l the end of the experiment. The stomach of

earh rat was removed, filled with 5 mL of 1 ¢ forma-
lin solution and put into 1 %% {ormalin solution {or 10
min to fix the outer layer of stomach wall. The storn-
ach was then incised along the greater curvature,
spread on a pad and examined macroscopically. The
inhibitory rate,
R=«U.—U>/U. X100 %
where U, and U, were the number ol ulcers in concrol
and tested rats, respectively.
Measurement of gastric juice'™' Gastric content
was titeated with NaOH 10 pmol - L7" using phencl-
phthalein as an indicator.  The rate of secretion:
R.immol-h~")=T,/P,
where T, was the total acid ocurput. and P, is the
tested period.
Pepsin assay The pepsin activily was deter-

mined by Anson’s method, expressed as pg iyrosine

Tab 1.
of gastric acid and activity of pepsin.
vs control (1 %3 CMC).

min .

Measurement of lipid peroxide® and activity of
superoxide dismutase (50D )''*' of gastric mucosa
Thirty Ind-treated rats were divided into 3 groups.
Lipid pernxide content of the gasiric mucosa was rnea-
sured using the thiobarbituric acid method . expressed
in terms of Mal.

Forty rats were divided into 5 groups (Control;
Ind; Ind+Dil; DDC., DDCH4Dil)., SOD activity of
gastric mucosa was measuted with the alkaline Me, SO
luminct chemiluminescence method.

Statistical analysis

ences was assessed by ¢ lest.

The significance of differ-

RESULTS

In the rats treated with Dil, the number
of ulcers was declined dose-dependently
{Tab 13.

In rats with pylorus-ligated ulcer, Dil de-
creased gastric juice secretion and acitvity of
pepsin (Tab 1).

Dil declined lipid peroxide in gastric mu-
cosa of rats with Ind-induced ulcer.
dose of DDC 1 g+kg ™' sc inhibited gastric mu-
cosal SOD activity in rats. The inhibition of
SOD activity may return to normal level after

treatment with 4l (Tab 2).

A single

Effect of ig diltlazem 5 — 50 mg+kg™’ bid for 5 tlmes on gastrlc vlcers. volume of gastric julce. secretion
Number of rats Is parentheses. T=+s. "P>>0.05., *P<0.05., *P<0. 01

Diltiazem /mg kg™ 0 3 25 a0
Indometacin MNumber of ulcers 154458 (F)  13.445.3 (7 894+4.6 (7)* 6.042.9 (7>
Inhibitory rate €970 — 13 42 61
Restraint Mumber af vleers 12.3+43. 2N B.84H3.2 (7Y 5.442.6 {7y 32.BT30(7)
Inhibitory rate (%) - 30 56 649
Pyloric ligation  MNumber of ulcers 17.84+1.7 (8  13.942.7 (R)* 7.642.4 (8 4.641.4 (B)
Inhibitory rate (%) — 22 57 74
Absolute ethanol Number of ulcers 8.3k1.4 & 4.2+3.36Y  2.8xl.5{gr -
Inhibitory rate (%) — 19 66 —
Pylaric ligation  Gastric juice /L -h™? 10,4427 (7> 393 0B 4720 (8 4.143.0(7)
Gastric acid /L +h™’ 20.247.9 ¢ 6.3=5.1 18  6.8X4.7 (8 4.1+3.n(7e

Pepsin/tyrosine pg min™7 159. 8=86. 2 (T) 51.6418-4 (8" 59, 8L 33.7 (%) 54. 3+9.2 (7"
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Tab 2. Effect of diltiazem <Dil’ 50 mg-kg™' ig on
MDA and SOD. Number of rats in parentheses.
x¥+ts5. "P>=0.05. “P<0. 05 vs control.

*P<0- 05, "P<Z0. 01 vs Ind or DDC.

o MDA S0OD

roup {pmol/g wet wry t(kU/g protein’
Control 6.2+3.1 1% 10.51+4.9 ¢t &)
IND 9.3+3. 7 (10)*  11.5%2.5 (8"
IND+-Dil 6.5+1.9 (1G>~ 14.914.8 (8"
DBC — 6. 1+5.6 (&
DEC + Dil — 12.842.8 t8)
DISCUSSION

The gastric ulcer formation in rats is
complex and multifactorial. Pepsin and hy-
drochloric acid in the gastric juice are the ag-
gressive factors inducing ulcers.  Reports
about calcium channel blockers influence on
gastric acid secretion are controversial'®.
The present study clearly demonstrated that
treatment of rats with Dil before lnd sc, re-
straint . pyloric ligation, ethanol ig decreased
the number of gastric ulcer, inhibited the
acid and pepsin secretion, dose-
These results showed that the

improvement of the gastric lesions by Dil

gastric
dependently.

might be due to its antipeptic acitivity and in-
hibiton of gastric acid secretion.

Oxygen free radical may be involved in
gastric mucosal lesions induced by restraint
stress and ethanol. SOD may play an impor-
tant role in the gastric mucosal defense mecha-
nism against oxygen free radical®'=',  The
present results confirmed that iipid peroxida-
tions were lowered in the gastric mucosa of
Ind-induced ulcer treated with Dil.  Gastric
mucosal SOD activity was decreased by DIDC,
but increased by Dil. These results indicated
that the effects of Dil on the experimental gas-
tric ulcer were related to the inhibited produc-
tion of oxygen free radical and the increased
scavenge of oxygen free radicla in gastric

mucosa.

The gastric mucosal damage induced by
Ind and ethalol was related to the inhibition of
synthesis of prostaglandin (PG) in gastric
The wnhibiton of PG synthesized in
gastric mucosa may stimulated the synthesis
of leukotrienes (LT}, Dil inhibited the gas-
tric mucosal injury caused by Ind and ethanci.
The antiulcer effect of Dil may he related to
the increase of PG synthesis and the inhibition

3.132

mucosa.

of LT production

This study suggested that the antigastric
uicer effects of Dil might be to inhibit gastric
juice secretion and pepsin acitivity, decrease
lipid peroxidation and increase SOD acitivity

in the gastric mucosa.

REFERENCES

1 Glavin GB. Verapamil and nifedipine effects on gastnc
actd secrerton and ulcer formation in rats.

1 Pharm Pharmacol 1968, 40: 514— 5.

Brage R. Cortyc ]« Esplugues J, Esplugues JV. Marti-

ra

Bonmari E, Rodriguez C. Efferts of calcium channel
blockers on gastric emptying and acid secretion of the rat
in mve. Br ] Pharmacol 1936, 89, 627—33.

3 Ghanayem Bl; Matthews HB, Maronpor RE.

Calcium channel blockers protect against ethanol- and
indemethacin-indured gastric lesions in raes.
Gastroenterotogy 1957 92 106—11.

4 Ugle CW. Che CH, Tong MC, Koo MWL. The influ-
ence uf verapamil on the gastric effecrs of atress mn rats.
Enr J Pharmavel 1985 112; 399 —404,

5 Koo MWL, Che CH, Ogle CW. Verapamil worsens
erhanol-induced gastric ulcers in rats.

Eur ) Pharmacol 19586, 120 355—5%.

6 Yong DG, Geng BQ. Gu GG, Zhong FM. Yu WH.
Anti-uleer effect of anscdamine n rats.

Acra Pharmacol Sin 1991 12: 522—5.

7 Roberr A, Nezamis JE. Lancaster C, Hanchar AJ.
Cytoprotecnon by prostaglandins m rats; prevention of
gastric necrosis produced by alechol, HC1. NaOH,
hypertonic MaCl, and thermal wnjury.

Gasrroenterolagy 197R: 77; 433—43.

8 Anson ML. The esnimauon of pepsimn. trypsin, papain,
and rathepsin with hemoglobm.
J Gen Physicl 1938, 22; 79—&9,


http://www.cqvip.com

[

(in-Cz?

B0 . HIBLID: 188N 0253-9756  Acta Pharmacologica Simca  + E S 4R 1955 Nov: 16 (6

a  Placer ZA. Cushman LL, Johnson BU.  Esomavem of (HFLER K FEEHEHEE, i M310006. FED
product of lipid peroxidation tmalonyl dialdehyde ¥ 1o bio-
chemical systems.  Anal Bixchem 19664 16: S59—64. f ’

1 Zhao ZID, L1 A, Yang 20, Dong YL. A new methad for

By g R E DI KRG EE ¥
determunarion of supernxide dismutase actoivity-alkaline Eﬁjﬁﬁj E!‘J fF ﬁﬁ' ﬁ}i" % ﬁﬂjﬁﬁ_j EE ugl%%
dimethylsulfoxide-luminol  chemiluminescence  method. :—’?—: + Eﬁgﬁ E ﬁ\ &k *Lm I‘] ﬁ I ZK < ﬁ %l E » Dil
Prog Binchem Piophys 1987 (63 55— ig. —H EVK . #551"'5(. %% Dil 5, 25, 50 mg
Szeleayr 1., Brune K. ossible role of oxygen free Tadi- .

e otle 1o o o ke~ ig SEIMBIK R RILALE, Wb FBS

cals in ethanol-induced gascric mucosal damage in rats.

Dig Dis Sci 1988, 33; 565—71. W S A A, D B RS Mal
12 Ogino K, Oka 5, Qhkazak: ¥, Takemotwo T. & E { E 9.31+ 3 7F6.511.9 ;zmol,"g wet
Gastric mucosal protection and superoxide dismutase. . )
J Clin Gastroenterol 19885 10 (Suppl 14: $S128—5132. we) %IEJ E Hﬁ* SOD i E]‘E_(.E 6. 1:':5 6F
13 Saro N, Kawano S, Tsuji 8, Kamada T. 12.8+2.8 ka",g protein}, %Tﬁ Dil ﬁiﬁ
Microvascular basis of gastric mucosal protection. = ﬁ.ﬁ? f’F H _ﬁj‘f_l]%lj B ﬁﬁ}%ﬂ‘ ﬁ&‘ E Hﬁ
] Clin Gasrroeaterol 1888z 10 ¢Suppl 17: S13— S14, Mal ?%W%E— SOD %ﬁﬁ%—
AR AR B RSER .
- o XA IREE, WS WK WEAW
——— Bl
ExBE.REL,. % @, E M A; H_RE: BB LM BaE
— —_— e —

BIBLID: ISSN ¢253-9756 Acta Pharmacologica Simica 4 & #4537 ¥ 4l 1995 Mavs 16 (6): 520—523

KB F ERETIE 442 ST IR RER 5T B 3Eh08R i 13 ARk Rt BR

~
A, MaeE, XS (EEESEEn SHEHWRS. L100850, PE)

, gﬁjzgfl

Nicotinic currents of cultured rat superior cer- recordings were made from culiured

vical gamnglion neurons and use-dependent neonatal tat SCG neutons. Chalinergic drugs
block by mecamylamine were applied by local pressure perfusion.

RESULTS: The neurons were activated by
L1U Qing-Song. HE Xiang-Ping, LIU Chuan- nicotinic agonists and peak curtent were

Gu  (Unstitute of Pharmacology and Tozicolo- acetylcholine (ACh?, 4431183 pA; nicotine,
gy+ Academy of Military Medical Seiences. 1175 £ 377 pA;: dimethylphenylpiperazinium

Beifing 100850, China) (DMPP), 20464 358 pA, respectively., The

nicotinic responses were blocked by mecamyl-
AIM: Comparison of action of nicotinic ago- amine (Mec), hexamethonium and curare,
nists and antagonists on nicatinic acetylcholine the efficacies were 435+ 154 pA, 725+ 320
receptor {nAChR} in superior cervical gan- pA, 8871214 pA, but not by e-bungarotox-

glion (SCG) neurons. METHODS: Whole- in. The block by Mec was use-dependent.,

le. it was depen n e i
! Project supported by the National Natural Science Founda- €P dent o rep ated presentation

nen of China, N 29136090, of the agonists. The first 6 peak cutrents
Recetved 19941014 Accepred 1995-G3-20 were expressed as petcentage of the first
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