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Studies on the Effects of CCl, on Exocrine Pancreas

Young Sook Pae, M.D.,

Department of Pharmacology, Yonsei University College of Medicine,

Seoul, Korea

(Directed by Professor Sa Suk Hong)

The metabolism of many drugs and also of steroid hormones is mediated by enzymes
located in the microsomal fraction in smooth surfaced endoplasmic reticulum of mammalian
liver. The duration and intensity of action of many drugs are largely determined by the speed
at which they are metabolized in the body.

Repeated administration of phenobarbital results in the induction of enzymes that metabolize
a number of drugs. Lee et al. reported that daily administration of phenobarbital in rats
significantly increased the activities of amylase in the pancreatobiliary juice, but the concent-
ration of cholate in the bile was significantly lower in the treated group than that in the
control group.

After animals were treated with CCl,, histological changes were shown in the endoplasmic
reticulum, decreased microsomal enzyme activity and decreased hepatic protein synthesis were
apparent.

The purpose of the present report was to study the interaction between a “microsomal-stim
ulating” agent such as phencbarbital and a “microsomal- depressing” agent such as CCly on
hepatic and pancreatic functions in rats.

The results obtained are summarized as follows:

1. The meortality rate of CCly treated group was 34% and was decreased this figure to 15%
with phenobarbital pretreatment. )

2. In animals treated with pbenobarbital the volume of biliary-pancreatic secretion was
markedly elevated but the volume was decreased significantly in animals treated with CCl,.

3. Total bilirubin output was elevated markedly in the CCl; treated group of rats pretreated
with phenobarbital. The bilirubin concentration was increased in CCl; treated group and
decreased in the group treated phenobarbital alone.

4, The concentration and total output of cholate in the bile were significantly lower in the
all experimental group than control group.
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5. In the znimals treated with phenobarbital alone and phenobarbital plus CCly, the activity

of lipase in pancreatobiliary juice was elevated, while in the animals treated with CCl, alone

no change was observed.

6. The activity of amylase in the pancreatobiliary juice was decreased in the CCl, treated

group, but elevated markedly in phenobarbital group and also elevated in phenobarbital-CCl,

group.

By the above results,it is concluded, when the liver was damaged by CCl,, the exocrine

function of pancreas and liver was decreased simultaneously. However, in the animals pretreated

with phenobarbital, the toxicity of CCly on the liver and pancreas was reduced.
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Fig. 1. Changes of pancreatobiliary juice volume
after phenobarbital and CCl; treatment.
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Fig. 2. Effect of phenobarbital and CCly on the
bilirubin and cholate concentration.

B. St 9 bilirubin x|
Phenobarbital 4152 % CCl%e] 74 bilirabin
22 (6. 3200, 58Dk v EFF(2.6:00.21)0 HETY ¥
504, 00. 379 #1420, 100 #le HAS) F
At el CCL RS F4 58 FE(.720.48+=
ZFnr} Z7159 2} phenobarbital -'?—0% * (3 1=£0.

= 71-2)
C. Cholate X|

Cholate %% ol £F(5.3:£0. 2600 #lal =B 4
Pl A s kgl AEFE CCLTATE



50 —ERW A Fejddl] nlA e AdEeise] g
Table 1. Effects of CCly and phenobarbital on the pancreato-biliary secretion.
No. Volume Bilirubia Cholate
Group of - -
rats (ml/hr/100g | Concentration | Output (mg/ Concentration | Output (mg/
b.w.) (mg/ml) hr/100g b.w.) (mg/mD) hr/100g b.w.)

Control i 15 0. 34%0.015 4.0+0.37 1.4240.10 5.340. 26 1.8+0. 07"
CCly |35 *0.29-40. 017 *5, 7-£0. 48 1.6%0.09 k) 440, 14 %0, 740.05.
Fhenoberbital 1 50 | 04120026 | 6632058 | M25:0.21 | R2.2:0.17 | FR0.9:£0.08.
Phenobarbital 20 R0, 500, 023 *3,1240. 30 1.5+0.13 %3 0-£0. 14 1. 7%0. 15.
Values are means=-S.E. *p<0. 05 Fkp<0. 01 Fkkp <0, 001

Table 2. Effects of CCl; and phenobarbital on the pancreatic enzymes in pancreato-biliary juice.

G N F. Lipase Amylase
roup rgts Concentration QOutput (ml N/20 Concentration Output(g maltose

(ml N/20NaOH/ml)| NaOH/100g b.w.) (g maltose/ml) /hr/100g b.w.)

Control 15 1.1:0.06 0.4-:0.03 2.740.22 0.940. 11

CCl, 35 1.320.12 0.40. 04 *1.8+0.23 **0, 5:£0. 05

ital

Fhenobarbita 20 %1, 80, 28 #%0, 7:£0. 08 %3, 30,28 *1,4-0. 14

Phenobarbital 20 *1. 44-0. 09 **%(0, 8-+0. 06 kx5 620, 41 k%D 940,28

Values are means +S.E. *p<0. 05 **p<0, 01 *p<0. 001

Table 3. The rate of mortality by CCl, treatment
with phenobarbital

Fig. 3. Effect of phenobarbital and CCl; on the
lipase and amylase in pancreatobiliary
juice.
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