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ABSTRACT: Changes in rhodanese activity profile in the liver, ~, heart, brain and gizzard of dl!Yeloplng domestic fOYoll
(Gallus. domesticus) fed on commercially prepared normal poultry feeds (cortrol feeds) and pauley feeds corU.Illng 20%
sweet cassava (M. escu/enta) roa tuber flour (experimental feeds) were studied. There was no significant difference
(P<O.05) in the activity of the enzyme In tissues of domestic fO'Nfsfed the two types of feeds. It c()ljd be possl>le that the
cyanogenic gtycosides present in the experimental feeds is not enough to cause any significant increase in the activity of
rhodanese in these tissues.

INTRODl)CTlON

Chicken (G. domestX;us) just Uke any Hving
species requires a dietary source of energy (1).
Grains such as com, millet, bar1ey, wheat and
milling by-products among others are the major
sources of energy In poultry feeds. Some of these
grains may contain cyanogenic glycosldes (2).
Cassava is another good source of these
compounds (2-4).

Cyanogenic glycosides upon hydrolysis 'y'ield
cyanide the ultimate cyanogen, sugar and
aldehyde or ketone, a process known as
cyanogenesis (4,5). Cyan/de, one of the products
of cyanogenesis is highly toxic. Its toxicity is
related to its ability to Inhibit cytochrome oxidase
of the mitochondrial electron transport chain (4). It
was also implicated in tropical neuropathy in
humans (3, 6) and as a goitrogen (7, 8) in
humans.

Rhodanese (EC 2.8.1.1 Cyanide:
thiosulphate SUlphur transferase). a ~ver
mitochondr1al enzyme is the principal detoxif'y'ing
enzyme that converts cyanide into a less toxic
compound thiocyanate, which can be excreted
through the kidney (9-12). The actMty of this
enzyme has been reported in a number of tissues
of animals and plant species Including domestic
fowl (13), where It was reported to perform
different physiological functions (10).
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Of particuar Interest Is 1M dose relationship
between rhodanese activity and cyanogenesls In
plants, which sugges11hat the enzyme provides a
mechanism for cyanide detoxification in
cyanogenic plants (11). Ugochukwu et 81 (14)
reported· different rhodanese activity in fiver,
kidney, small intestine and brain of 3 different
species of lizard. The tissues of those species
that encountered exogenous SOlI"CS a
cyanogenic glycosides dlring feedng showed
higher activity. Simllarty, Izokun-Etlobhio and
Ugochukwu (15) reoooed afferent activity of the
enzyme in both the liver and kidney of albino rats
fed different levels of cassava cyanogenic
glycosides. They reported a progressive Increase
in the activity as the amount of cyanogenic
glycosides increases.

However, Oke (2) reported that poultry feeds
containing 20% cassava flour proved SLitable for
rearing cockerels and pullets. He flJ1her reported
that feeds containing up to 40% cassava flour
were however less satisfac1ay and those
containing cassava as the major socrce a
carbohydrate showed dmlnished growth and
development

It is thus the aim of this paper to assess the
effect of 20% cassava flolr ~ted poultry
feeds on the activity of rhodanese from clfferent
tissues of domestic fowl dur1nggrowth.

MATERIALS AND METHODS

All chemicals used in this woO< were a
analytical grade.



Animals
Thirty-six (36) one-day-old cockerel chicks

were purchased from EONA Farms, Jos, Plateau
state, Nigeria. The animals, which were of about
the same weight, were randomly divided Into two
groups and labeled "Control" and "Experimental".

Prepaf8tion of Feeds
Starter and Finisher Chick feeds were

purchased from EONA Farms, Jos, while sweet
cassava root tubers were purchased from the
New Market. Jos. The tubers were peeled to
remove their cortex using sharp knife, sUced, sun
dried and pounded into flour using pestle and
mortar. Each of the chick feeds (starter and
finisher) was divided Into 2 parts. The first portion
of each of the feeds was labeled "control feeds"
and the second portion of each of the feeds was
mixed separately with cassava fJour in the ratio
4:1 to obtain 20% cassava supplemented feeds
labeled "experimental feeds"

Feeding the Animals.
The animals were fed for 34 days. The chicks

In the experimental group were fed ad Hbltum, on
the "experimental starter feed" for the first 20 days
and then "experimental finisher feed" for the
remaining pertod of the experiment The chicks in
the control group were fed Ukewise with "control
feeds". Both groups were maintained on a
continuous Ughtcycle throughout the experimental
period and suppUedwith drinking water ad Ubitum.
The water was supplemented with tetramycin
chick formular: a vitamin fortified broad-spectrum
antibiotic - a product of Pfizer.

Prepaf8tion of Tissue Homogenates
On the 1st, 5th, 11th, 15111

, 20th and 34th day
after hatching, three chicks from each group were
randomly selected and weighed. The aAmals
were quickly killed by decapitation and the Rver,
kidney, heart, brain and gizzard exdsed. The
tissue homogenates of the exclsed tissues were
made by the method of Ugochukwu et al (14).

Assay of Rhodanese Activity
Rhodanese activity In 1he various extracts

was measured at 460nm using CE 373 finear
read-out grating spectrophotometer by the
method of Sorbo (16). The ac1ivlty of 1he enzyme
was expressed as micromole thiocyanate formed
per min per gram fresh tissue (¢noIIminlg).

RESULIS AND DISCUSSK>N

Changes in rhodanese activity from lver,
kidney, heart, brain and gizzard of both the
experimental and control groups are presented In
Table 1.

The results indicated no particular pattern In
the way the enzyme activity changes occured
from the 1$1 to the 34th day of hatching when all
the tissues were compared. Different rhodanese
activity proflle for mouse kidney and iver dlring
development have been reported (17).

Table 1. Changes in Rhodanese activity in Tissues of developing domestic fowf fed experimental and
control feeds

AGE RHODANESE ACTIVITY (limol SCN fonnedlmlnlg fresh tissue)
LIVER KIDNEY HEART BRAIN GIZZARD

EXPTAl CONTROL EXPTAl CONTROl. EXPTAl CONTROL EXPTAl CONTROL EXPTAl CONTROL

11.3 11.3 1.06 1.06 3.125 0.125 0.33 0.33
± ± ± ± ± ± ± ± b b

2.30 2.30 0.09 0.09 0.25 0.25 0.08 0.08

5 15.0 15.0 1.02 1.05 1.80 2.05 1.98 1.98
± ± ± ± ± ± ± ± b b

0.62 0.62 0.10 0.09 0.24 0.28 0.12 0.12

11 15.0 12.9 0.74 0.84 0.52 0.80
± ± ± ± ± ± a a b b

0.80 0.71 0.06 0.07 0.12 0.10

15 15.7 15.2
± ± a a a a a a a a

0.72 0.68

20 12.4 14.6 0.52 0.66 2.3 2.0 1.60 1.42 0.15 0.23
± ± ± ± ± ± ± ± ± ±

0.52 6.32 0.07 0.07 0.31 0.29 0.09 0.04 0.03 0.05

34 8.2 6.4 1.02 1.12 1.91 2.1 0.98 0.78 0.75 0.85
± ± ± ± ± ± ± ± ± ±

0.92 0.72 0.06 0.05 0.26 0.21 0.08 0.10 0.07 0.08
A •• actiVftYnot measured; b - extract showed no activitY

"The values are means ± SD Of 3 separate determinations.
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Enzyme Induction by substrate Is a
phenomenon that is well documented. The activity
of rhodanese In tissues of animal species, which
encountered exogenous source of cyanogenic
glycoside during feeding, was reported to
Increase with Increase In the amount of the
glycoside (14, 15). Smlt and Urbanska (11)
reported a close relationship between
cyanogenesis and rhodanese activity In plant.
Oke (2) however, reported that no significant
changes occurred in the growth rate of cockerels
and pullet fed on chicken feeds containing 20%
cassava. In the present study, the activity profile
of those fed on control feeds. The growth pattern
(as a function of weight in grams) of the cockerels
fed on both feeds did not show any significant
difference (P<O.05). It may be possible that the
level of cyanogenic glycosides in the experimental
feeds do not differ Significantly from the amount In
the conventional commercial poultry feeds and as
such could not cause any increase in the .activity
of rhodanese in tissues studied.

Since there is no diminished growth rate in
the experimental animals, which confirms the
report of Oke (2), In addition, since cassava is
reported to enhance protein retention in
experimental rats (18), it may be of interest to
further investigate the possibility of including
cassava fiour as a supplementary source of
carbohydrate In poultry feeds; more so that
Nigeria is a major world producer of this drought
resistant, easy to cultivate and relatively cheap
plant crop.
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