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lnlroduclion
Monensin (ionophore) is a antieoeeidial

agent which is highly effective against all
species of eoeeidia in the field together with

growth promoting properties, It is however

oeeassionally toxic to animals (Hausmann
et all 1991, Khan 1991, Novillu 1992). Ad-

ministration of selenium at therapeutic le—

vels either prior to or during monensin in—
toxication has resulted in a partial protect-

ion and amelioration of the toxic effects of
the drug (Vie?! et a]. 1983, 1985). On the
other hand. administration of ”safe“ doses

of monensin to lambs previously intoxicated
with selenium has exacerbated the toxicity

by increased mortality and elevated selen-
ium content in various body tissues. There
have been few reports on the toxic effects

resulting from simultaneous administration
ofselenium and monensin. The influence of
these factors on animal organs in the pre-

sence of lead is also very interesting (Madcj

01 al. 1988, Szarek & Khan 1992, Zawirxka

1981).
The increased levels of free erythrocyte
proprotoporphyrin (FEP) as well as inhibi-

tion of erythrocyte alanine a111i110translerase
(ALAD) activity during lead toxieosis has
been well documented in birds (Bayer 91 a1.
1988, Made} et al. 1988) However. little in—

formation is available on avian porphyrin

levels in liver tissue during lead toxieosis.

The experiments were performed in the frame-

work ofprqieet4.10012011
* Present address: N1. Z. Khan, Department of
Veterinary Pathology, Faculty of Veterinary Sci-
ence. University of Agriculture, Faisalabad, Paki-
Stan.

Concurrent administration of lead with sele-
nium or other elements or organic com—

pounds is known to result in a variable elleel

on toxicity (Cerklewski & forbes 1976, Le-

vandcr er a1. 1977, Carlson & Nielsen 1985).

There is only one report describing the
changes in PE? levels and ALAD activity in

erythrocytes of hens during concurrent ad-
ministration of lead and selenium (Madej er
al. 1988). There are no reports of the effects
of concurrent administration of lead with

selenium or monensin on liver porphyrin

levels.

The influence that lead selenium and mo—

nensin in combination can have on the acti—
vity of porphyrin transformation is inter-

esting, because it is possible to find these

factors together naturally in the field (Bayer
61 a1. 1988, Beker at al, 1992, Hausmann &
Sasse 1991, Mazesic' (’1‘ a1. 1981, Zantopou-

[us 61 al. 1992).

Materials and methods
Broiler chicks two weeks of age (Astra B)

were divided into groups (Table 1) and kept

on a diet containing selenium] (15 mg/kg as
sodium selenitc) (NaZSeOS), selenium plus

Vitamin E (15 mg Se + 200 mg a~tocophe-

rol/kg), monensin (240 mg/kg) as sodium
monensin (Elanco Laboratories, Italy) and

lead (1200 mg/kg) as lead acetate (Pb(C2H;

0:)2 - 31120) as outlined in Table 1. The

birds in group 00 were kept on a basal diet,

After an adaption period of 12 days on the

various diets, the birds had lead (2000

mg/kg body mass) administrated as a single

oral dose in groups (5L, ESL, ML and CL).
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Table 1. Outline ofthe experiment.

 

Groups No. of birds lst toxic Adaption 2-nd toxic substance,
substance in feed period (days) 3 oral doses

(mg/kg) (mg/kg body weight)

SL 13 selenium (15) 12 lead (2000)

ESL 13 selenium (15) lead (2000)
plus vitamin E (200)

ML 13 monensin (240) 12 lead (2000)

LS 13 lead (1200) 12 selenium (8)

LM 13 lead (1200) 12 monensin (400)

LO 13 lead (1200) 12 none

OL 13 none 12 lead (2000)

00 13 none 12 none
 

Birds in groups LS, LM and LO were orally
dosed with selenium (8 mg/kg body mass),
monensin (400 mg/kg body mass) and no—

thing respectively. Group 00 was kept as

control.

Outline of the experiment is introduced in
Table 1.
At 24 hours post intoxication (13.1.) five

birds were selected at random from each
group and sacrificed. Liver was collected

from each chicken, weighed and a portion

was preserved in dry ice for porphyrin esti-
mation. Porphyrins were extracted from 1i-
Ver tissue (Zawirska 1981). Uroporphyrin

was eluted from chromatograms with 5%
BC] (Chu & Chu 1955). Qualitative chr0-
matographic analysis of prot0« and copro—

porphyrin was carried out using the methods

Table 2. Liver porphyrin levels (pg/g) in chicks
toxicosis (mean i SD)*.

described by Eriksen (1953. 1958). All por—

phyrins were assayed quantitatively by spee-
trophotometry. Results of porphyrin estima-

tions were statistically analysed by the au—
alysis of variance and Duncan‘s multiple

range test at probability level 0.05 (Steel &
Tome 1960).

Experilm‘ma/ results

During acute lead toxicosis the birds kept on
basal food (group 0L) showed increased
levels of uro-, eopro- and protoporphyrins

in liver. These increases were also found in
birds kept on diets containing selenium

(group SL) and selenium plus vitamin E

(group ESL).

A higher increase was recorded in the birds
kept on the diet containing monensin (group

of different groups 24 hours after inducing acute lead

 

 

Group LeadI Uroporphyrin Coproporphyrin Protoporphyrin l'otal porphyrin
(dietary addition) mg .x 10'2 x 10'2 x 10"2 x 10‘?

SL(Se) 2000 2.9 : 10c 36 : 0.0b 6.9 : 0.7‘J 13.4 i 1.7b

ESL(Se+E)7 2000 0 5 _ 0.6ab 4.0 L 1.3b 5.2 : 0.83 9.7 1— 2.7h

ML(Mon)3 2000 1.8 ,— 0.717c 5.6 : 0.3C 15.2 : 2.3C 22.6 : 3.3C

OL(~) 2000 1.3 — 0.2"Ih 6.3 i 0.4“ 6.8 : 1.9b 14.4 1 2.5b

00 (—) () 0.4 + 0.38 1.9 + 0.98 2.8 t 0.43 5.1 : 1.6a
 

‘ - oral dose given per kg body mass.
7- - selenium + Vitamin E.
3 - monensm.
*
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- values with different superscripts appearing in the same column are statistically significant (P < 0.05).
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Fig. 1. Liver porphyrine levels in chicks of different groups during acute lead toxieusis at 24 hours post
intoxication.

ML). Results of the liver porphyrin levels

are shown in the Table 2 and Figure 1.

During acute selenium and monensin toxi-

cosis in the birds kept on diet containing

lead (groups LS and LM, respectively), a
significant increase was recorded in uro- and
coproporphyrin levels, respectively but the

total porphyrin levels remained insignificant
(Table 3).

Discussion

An understanding of porphyrin metabolism

in various pathological conditions of the

liver is the subject of much research (Beren—
son et a]. 1992). It is well-known that lead
causes inhibition of ALAD and ferrochala—
tase with subsequent increases in the precur—
sors of heme (porphyrins) in tissues of the

affected animals (D055 & Tiepermann 1978).

Table 3. Liver porphyrin levels (ttg/g) in Chicks of different groups 24 hours alter acute intoxication with
selenium or monensin (mean : SD)*.
 

 

Group Se/Monensin Uroporphyrin Ceproporphyrin Protoporphyrin Total porphyrin
(dietary addition) mgl x 10’2 x 10'2 x 10’2 x 10’2

LS (Pb) selenium 1.20 :— 0.0ab 5.54 + 2.5ab 6.46 i 2.9 13.20 L 5.4

LM([’b) monensin 2.30 i 1.0h 3.10 : 0.2ab 5.57 i 0.8 10.97 3: 2.0

LO(Pb) 0 0.40 i 0.2a 3.03 i 1.1ab 3.10 L 0.1 6.53 i- 1.4

OO(—) 0 0.40 i 0.33 1.20 i 0.9a 1.60 + 0.4 3.20 i 1.6
 

1 - oral dose given per kg body mass one time only (Se - 8 mg, monensin - 400 mg).
"‘ — values with different superscripts appearing in the same column are statistically significant (P < 0.05).
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Increased levels of protoporphyrins and de-

creased ALAD activity in the erythrocytes

of various species of birds have been well

documented in experimental lead toxieosis
(Made/ et al. 1988. Moore 1990, 'l'm‘k er a].

1992). Reports however have not mentioned

increased levels of porphyrins in liver during
lead toxieosis as observed in the present ex-
periment. A further increase in the liver

porphyrin levels in birds kept on diets con—
taining monensin and selenium produced an
enhancement of lead toxicosis. The role of

selenium and monensin in inducing inere-

ased liver porphyrin levels is still not Linder—

stood. The morphological and biochemical
increased liver porphyrin level is vague. The
morphological and biochemical changes re—
corded in the birds of different groups ad-

ministered lead with selenium or monensin,
suggested mitochondrial damage in hepato—

cytes with increased levels of lead in the
liver (Khan 1991, Szaz'ek & Khan 1992).

These changes might have been responsible

for pronounced disturbances in porphyrin

metabolism of birds during lead toxieosis.
The findings in the present experiment de-
monstrate that liver porphyrin levels were

elevated in chicks during acute lead toxico-

sis. Concurrent administration of selenium

or monensin in the diets further increased
porphyrin levels.
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Sumnmrt
Acute Toxicosis of selenium and monensin pro-
duced a significant increase in uro- and corp0~
porphyrin levels. Results also indicated that acute
lead toxicosis increased liver porphyrins levels of
broiler chickens. This was further aggravated
when selenium or monensin were administrated
concurrently. This experiment indicated presence
of an interaction between lead and selenium or
monensin in elevation of porphyrins in the liver
tissue ot‘the broiler chickens.

Summending
Undersagelser i slagtekyllinger over akutte forgift-
ninger af selen 0g monensin viste forhiajet uro- 0g
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corpoporfyrin niveau i leveren. Resultaterne fi‘a
undersmgelsen indicerede ogsé at akut blyforgift-
ning foregede leverporfyrin mveauet i slagtekyllin-
ger. Dette blev yderligerc underbygget, nér selen
eller monensin blev indgivet samtidig. Dette for-
sag indieerer tilstedevzerelsen af en sammenhzeng
mellem bly 0g selen eller inonensin i foregelsen af
porfyrineri leveren hos slagtekyllinger.

theem‘rlm K. PL’I/mmw
Akuuni seleeni» ja monensiinimyrkytys aiheutti
erkitl'a' nousun uroiviin» ja eorpoporlyriinitasoissa.
Tulokset viitamat myos sijhen, ettéi akuutti lyijy-
myrkytys nosti broilerikanoissa maksan porfyri—
initasoja ja tiiméi nousu vielii lisiiéintyi. jos sa-
manaikaisesti annettiin seleeniéi j'd. monensiinia.
Lyijylléi ja seleenillh’ tai inonensiinilla ll‘ciyttéiiai
olevat vuorovaikutus broilerikanojen maksan por-
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