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Effect of Lead Acetate on Pancreatico-biliary Secretion

Yhun Yhong Sheen and Won Joon Kim

Department of Pharmacology, Yonsei University College of Medicine, Secul, Korea

No evidence has accumulated that lead compound is an essential component for hiclegical
function in animals. Lead is absorbed primarily through the epithelial muccsal cells in duode-
num and the absorption can be enhanced by the substances which bind lead and increzse its
solubility. Iron, zinc and calcium ions, however, decrease the aksorption of lead without affe-
cting its solubility, probably by competing for shared aksorptive receptors in the intestinal
mucosa, Therefore, the absorption of lead is increased in iron deficient animals. Lead shows
a strong affinity for ligands such as phosphate, cysteinyl and histidyl side chains of proteins,
pterins and porphyrins. Hence lead can act on various active sites of enzymes, inhibiting the
enzymes which has functional sulfhydryl groups. lead inhibits the activity of d-aminolevulinic
acid dehydratase for the biosynthesis of hemoproteins and cytochrome, which catalyzed the
synthesis of monopyrrole prophobilinogen from d-aminolevulinic acid. Accordingly lead decre-
ase hepatic cytochrome p-450 content, resulting an inhibition of the activity of demethylase
and hydroxylase in liver. Little informations are available on the effect of lead on digestive
system although the catastrophic effects of lead intoxication are well documented.

The present study was, therefore, attempted to investigate the effect of lead on pancreatico-
biliary secretion in rats. Albino rats of both sexes weighing 170~230g were used for this
study. The animals were divided into one control and three treated groups, i.e., control (phy-
siologic saline 1.5ml/kg 1.p.), lead acetate(10 pmole/kg/day i.p.), Pb(Ac), and EDTA (each
10 pmole/kg/day i.p.), Pb(Ac), and FeSO,(each 10 gmole/kg/day i.p). The pancreatico-biliary
juice was collected under urethane anethesia, and activities of amylase and lipase were
determined by employing Sumner’s and Cherry and Crandall’s methods.

The summarized results are follows.

1) In the experiment for acute toxicity of lead acetate, 20% of mortality was observed in
rat treated with lead acetate as well as inhibition of the activity of amylase in the juice at
the 3 rd day of the treatment.

2) No increases in body weight were observed in rats treated with lead acetate, while in
control group the significant increases were observed. However, the body weights of animals

were increased in the group lead acetate plus EDTA or FeSO,.
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3) Lead acetate decreased significantly the volume of pancreatico-biliary juice whereas addi-
tional treatment of EDTA and FeSO, prevented it.

4) Total activity of amylase was markedly reduced due to lead acetate treatment, but no
change was showed following additional treatment with EDTA and FeSO..

5) No changes in the cholate and lipase output were observed in rats treated with lead acetate
as compared with that of control rats.

6) Increase in bilirubin output in rats treated with lead acetate was shown on the 2nd and
3rd weeks treatment.

7) In the case of in vitro experiment, lead acetate alsoimarkedly inhibited release of amylase
from pancreatic fragment.

8) Histologic finding indicated that acini vacuolation was induced in the pancreatic tissue
of rat treated with lead acete.

From the above results, it might be concluded that lead acetate decreases the volume of
pancreatico-biliary secretion and inhibits the amylase activity, by acting directly on pancreatic
cells,
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Table 1. Changes on pancreatico-biliary secretion in rats after single massive administration of lead acetate

No. of Volume Bilirubin Cholate Amylase Lipase
Animal (ml/hr/ (mg/hr/ (mg/hr/ (LU./hr/ (#Eq/hr/
100 g b.wt.) 100 g b.wt.) 100 g b.wt.) 100g b.wt.) 100 b.wt.)
Control 5(0) 0.262-0.021 1.4--0.23 0.62-0.22 243.74:60.95 105.5434.80
Pb(Ac), 10(2) 0.250. 034 2.410.37 0.610.27 *112.3+28.82  96.0=12.00
+ 100 mg/kg L.P. * <0.05

() : No. of death.
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Table 2. Changes of body weight after ad ministration of lead acetate(percent of increased body weight)

w Control Pb(Ac), Pb(Ac),+EDTA Pb(Ac),+FeSO,
Week 10 gmole/kg/day 10 pmole/kg/day 10 gmole/kg/day
Ist 9.9-1.36 3.320.67 §61.08 7.4+1.45
2nd 14.24-1.12 >‘é.9i1.05 9.1%1.01 8.51%1.20
3rd 17.0x1.77 E.9il-35 11.611.90 9.3+1.08
* p<0.001 compared with control group

+ p<0-05

compared with Pb(Ac), administration group

++ p<0.001 compared with Pb(Ac), aéministration group
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Fig. 1. Changes of body weight after administra-
tion of lead acetate.
* p<0.001

9.9-+1.36% 2715w wlste] ¢
0.67%2 %5 Frhgol sty x (p<0.001) d3t
EDTA 94 XA TANAE 8.6+1.09%2 3} FeSO,
A AATAAE 7.411.45%2 325 g} (p<0.
05) (Takle 2, Fig.1).

25 AR AL NEZTY AlFe] 14.241.12% F
bl el AA TS 6.911.05% Zrteled A=
Z7hgo] Zhstg v (p<0.001) (Table2, Fig.1).
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Fig. 2. Changes on volume of pancreatico-biliary
secret’on after administration of lead acetate
in rats.

* p<{0.05 compared with control group.

** p<0.01 compared with control group.

+ p<0.05 compared with lead acetate tre-
ated group.

I ]
306 wesk

fot wesk 2rd week

1.77%QH ¥ B FL 6.911.35% % Frhge] &
= 9=k (p<0. 001).

(2) Y 2ulg: 7 T A gelA G A=A
AP e dE2Tdl st 23 ko] dAsAl 3
43} 1F HAFAdAAEe A2FS 0.3130.0026

" ml/100g b, wt./hr.olm Y= F& 0.23+0.025 ml/

100 g b, wt./hr.o] v} (p<{0. 05) (Table 3, Fig. 2). 25
2 Z] Foll A= EZFo] 0.29140.019 ml/100 g b.wt./hr
§l® wlsled M=) FL2 0.2240.021 ml/100g bowt./
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Table 3. Changes on volume ‘of pancreatico-billiary ‘secretion after administration of lead acetate in rats

(ml/100 & b.wt./hr)

Group
Control Pb(Ac), Ph(Ac),+EDPA Pb(Ac),+FeSO,
Week
*
st 0.31=0.026 1.2340. 025 0.2720.019 0.2740.018
®
2 nd 0.29--0. 019 0.22-£0. 021 0.227-0. 008 0.267-0. 023
ok + +
3rd 0.3520.015 0.227-0. 004 0.32--0. 046 0.3140.033
* p<0.05 compared with control group
** p<0.001 compared with control group
+ p<0.05 compared with Pb(Ac), administration group

Table 4. Effect on bilirubin of pancreatico-hillary secretion in rat after administration of lead acetate(mg/

100 g b.wt./hr)

Group
Control Pb(Ac), Pb(Ac),+EDTA Pb(Ac),+FeSO,
Week
Ist 1.840.15 2.340.20 2.4-70.21 2.140.17
*
2nd 1.710.13 2.27-0.18 2.010.13 2.240.25
3
3rd 2.0220.10 ; 6+0.13 2.7:20.36 2.974-0.34
* p<0.05 ** p<0. 01

Table 5. Effect on cholate of pancreatico-biliary secretion in rat after administration of lead acetate (mg/

100 g b.wt./hr)

. Group
Control Pb(Ac), Pb{Ac),+EDTA Ph(Ac),+FeSO,
week
Ist 0.8+0.06 0.9+0.12 0.7--0.08 1.0720.07
2nd 0.8+0.07 0.770.08 0.720.07 0.6%0.07
3rd 0.97-0. 07 0.8+0.07 1.2240.22 1.020.15

hr 2 34 oM 74544 vk (p<{0. 05) (Table 3, Fig. 2).

35 Az Foll A dEF-L 0.35220.015 ml/100 g b.
wt./hr o] 3} AR FE o] Bk ghhsked 0.2240.04
ml/100 g b,wt./hr o] =L (p<{0.001).

Y3 EDTA 94 % 2 0.3220. 046 ml/100 g b.wt.
/hr & eby el &3k Ak 35 gl (p<Lo.

5), Wik FeSOM L = 2% 0.31-0.033ml/100 g
b.wt./hr 2 Fel] g FAEE 332 F e (p<0. 05)
(Table 3, Fig. 2).

(3) Bilirubin B{&ZF : 05 A3 Fo| 4 vl&2Fo] 1.7
+0.13 mg/100 g b.wt./hr gld] w] ke wFx]2) Fol] A
£ 2.240.18mg/100g b.owt./bhr 2 F7}stg ek (p<
0.05).

3F AzEAAdE o

FT°] 2.0F0.13 mg/100g

b.wt/hr Qe W 2252 2.010.13mg/100 g bowt./
hr.2 Z749 98 (p<0.01). 1,2,35% 53l EDTA
1k FeSOM & =l = el 93 bilrubin flef) & ¥
T e A rgkel (Table 4).

(4) Cholate B{&RF : 15, 25 & 37 Fo 7| 7%
FulE, sl EDTA SR, whal FeSO4 & R Fdf
A cholate ] £2k¢] W &S B 4 ¢l gl (Table 5).

(5) Lipase ti&2F : I w5, EDTA 9§, FeSO.4
4 B e A4 iz e R
WEo] sle Al E AFY F 9= (Table 6).

(6) Amylase tHEY : 4 B Z12F F XA T
= EFo] ¥ st amylase ulgre] =35 zhi
+ —’F— 9,15’14. %ol 717k amylase 75 &
2 Z+4&3 ¥4 Fig, 39 U
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Table 6. Effect of lead acetate on lipase of pancteatico-biliary secretion in rats (zEq/100g b.wt./kr)

Group
\ Control Pb (AC)Z Pb (AC)Z+EDTA Pb (AC)2+FGSO4
Week

Ist 82.1x11.02 83.5+13.39 81.6--15.87 83.9114.66
2nd 89.04:10.11 90.5+15.20 84.4+ 4.21 85.1111.82
3rd 91.1114.66 101.44+15.10 110.215. 64 100.9% 9.01

Table 7. Effect of lead acetate on amylase of pancreatico-biliary secretion in rats (I.U./100g b.wt./hr)

Group
Control Pb(Ac), Pb(Ac),+EDTA Pb(Ac),+Feg0,
Week

Ist 273.9135.13 168.11:23.16 210.5:49.28 237.2+40.52
2nd 235.3424.88 ’1!‘21.0i19.91 146. 7-21. 47 148.9-43.51
3rd 301.1:4-40. 86 TZ3 41+39.09 242.8179.82 221.3F77.79
* p<0.001

Table 8. Changes of pancreatic amylase secretion in lead acetate treated rat in vitro(1.U./2 ml of medium)

Week
Ist 2 nd 3rd
Group

Control 116.6-+28.22 84.9-+9.19 94.67+21. 04
* * *
Pb(Ac). 48.0+ 5.04 51.612. 64 43.47F 6.79
-<0.08 1.U/1G0g bt /hr.

control "m Pbldc), +EDTA
baely [ PolAI +FeSOs
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- == yolume

. P T S
P00 4 Gayigse

(o} : .
i 2 Z week °
st woek 2nd week 3rd waek
Tig. 3. Changes of amylases output and pancreatico- Fig. 4. Effect of lead acetate on amylase of pancre-
biliary secretion volume in rat treated with atico-biliary secretion in rats.
lead acetate. * p<0.001

15 x4 HZF& 273.9£35.13 LU./100g Fig. 3).
b.wt./hr g1 v wsle] ¢ A FL 168.1+23.16 LU./ 2 F AR FA NE2FL 235.3+24.88 1.U./100 g
100g b.wt./hr 2 b8 9o} (p<0.051) (Table 7, bwt./hrd = 3 2+ 121.0-+19.91 LU./100 g
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Fig. 5. Changes of pancreatic amylase output in
lead acetate treated rats, in vitro.
* p<0.05
b.wt./hr 2.4
Fig. 4).
35 AR FdlA

A E Byl (p<0.001) (Table 7,

&S 301.140.86 LU./100 g
b,wt./hr., i%z‘h‘f 143.44-39. 09 LU./100 g b, wt./
hr.2 ¢ Hzlol e ga=ge) (p<0.01).

W A ol A ib} EDTA WL FeSOM & 27
ol A amylase Fulgks] =15l o) EA)EH 0w 2
A7 edgde

Ch HE HH A

==
de AR A 3 A 1, 28 32
Al carbachol 2S¢ 24k amylase £+) 7} =] 2230 w)

3ty Zh4= glek (p<0. 05) (Table 8, Fig. 5).
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