Tinals of Agric. Sc.. Moshtohor
Lol 33(3):1051-1062, 1995

EFFECT OF DIETARY RAPESEED OIL ON LIVER, KIDNEY
FUNCTION AND FERTILITY IN THE RATS
BY

Abd ElI-Rahman, A.A.™ and Mahmoud, M.H.M.**
* Biochemistry Dept. Fac of Agric. Moshtohor. Zagazig Univ - Egypt
** Food Sci1 Dept.. Fac. of Agric Moshtohor. Zagazig Univ  Egypt

ABSTRACT

Feeding diet with 20% unheated or heated rapesecd oil 10 rats resulted
i a significant reduction of growth weight, body gain and relative growth rate
comparcd with rats reccived basal diet plus 20% corn oil

The same rapesced dict caused a significant increase of scrum trans
aminascs  [Serum glutamic pyrovic transaminasc (SGPT) and scrum glutamic
oxalacctic transaminase (SGOT)], alkaline phosphatasc. urcasc. total protcins.
albumine. glubuline. creatinine and cholesterol of rats. While sperm motility
and spcrm abnormality (primary. secondary and total) significanth decreased
when  compared with those feed diet with 20% corn oil. Fatty acid composition
of the livers lipids changed to reflect the fatty acid composition of the diet.

INTRODUCTION

In Egypt. there 1s a great shortage in edible oils and hence large
amounts arc annually imported to cover the shortage in the local consumption
markct. During the past fcw vears. rapesced has been introduced to Egypt as a
chcap source for edible oil. High and low crucic acid varictics were cultivated
and cxperimented under Egyptian environmental conditions. However. up till
now. the usc of rapesced oil for human consumption has not been vel
confirmed and still its usc is a big question for scientist to answer

There are general agreement that diets containing rapesced oil high in
crucic acid content cause  hipidosis and necrotic lesions of the myvocardium in
several laboratory animal species (Aacsjorgensen. 1972 and Rocquchin ef «f
1973y Englelde (1973) reported that rats fed on dict continning high levels of
rapesced ot high e crucic acid were affected by decreased digestibility
depressed growth rate. intraccllular lipid accumulation 1n the heart muscle
lotlowed by necrosis and fibrosis and depressceon of fertili of male rats due 1o

SPCrMalogcnesis
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Vics et al. (1978) stated that rats fed low crucic acid rapesced oil hive
h gher incidence and severity “of myocardial lcsions than thosc fed other
\cgetable oils. They explained such phenomenon on th - hasis of lhc ratio of
saturated to unsaturated fatty acids in rapeseed oils. Faiuworth ¢7 ../ {1982)
observed growth depression in rats fed high erucic acid rapcsecd cil (HEAR)
lower digestibility, prolonged absorption time and inefficicnt energy utilization
that led to relatively depression of organs weight (liver. kidnevs. spleen.
adrenals and testes). On the other hand.

Kramer et al. (1983) mentioned that erucic acid is poorlv mctabolized.
and consequently their triglvcerides could be accumulated in heart muscle.

adrinal gland and overian tissues.

Farage et al. (1986) stated that there is a considerable risk in using
rapesecd o1l for human consumption owing to its unbalanced fatty acids
content. Kramer and Sauar (1987) mentioned that the toxicity of rapesced oil
might be also attributed to the hard imbalance of the nutritional fatty acid in

this oil.

Therefore, the following study was designed to evaluate the effects of
dietary rapeseed oil on liver and kidney function and on fertilitv of male rats.

MATERIALS AND METHODS

Fourty male albino rats (at average wcight 70-95 g) were divided
randomly into four groups cach included 10 rats. The first group given dict
without oil (control), the second group received dict containing 20% w/w of
unheated rapeseed oil. the third group received diet containing 20% of heated
rapeseed oil. The fourth group received diet containing 20% corn oil. to
evaluate the cffect of feeding rats on rapeseed and corn oils and the experiment
was finished at 8 weeks (Table 1),

e Rapcseed oil (French varicty. Lasira 145) was obtained from Central

Agnicultural Research. Giza, Egypt.

* Corn oil was obtained from Misr oils and soap company. Zagazig Factor.
Egypt

* Hcaled rapesced oil: about 1500 g of rapesced oil were placed in 2000 ml
beaker and heated at 180+10°C for 8 hrs

The clinical mamifestation and the cffect of oils on growth were
rccorded. At the cnd of the experiment. rats were slaughtered and serum was
1solated for thc biochemical analvsis. Scmen was collected for sementl
cvaluation. Different organs were weighed. Specimens of liver were kept in a
decp-freezer at -20°C until chromatographic analvsis of their fatty acids
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The activity of scrum glutamic pyvrovic transaminase (SGPT) and
scrum  glutamic  oxalacctic  transaminasc  (SGOT)  were  determined
colorimetrically according to the mecthod described by White (1970) serum
alkalinc phosphatasc (SAPA) (Rov. 1970). total proteins (Wooton. 1964):
scrum albumin (Bartholonew and Declancy. 1966). scrum globulin (Colos.
1974). cholestcrol (Freidwald. 1972): total bilirubin (Jandrassik and Grof.
1938). Crecatinine (Schirmceister er al.. 1964) and urea (Chancy and Marbach
1962).

Total lipids of rats liver were determined according to A O.AC
(1975). The fatty acids were isolated and treated with diazomethanc to preparc
their methyvl esters as reported by Vogel (1975). The fatty acid methyv] csters
werc analvzed using a Pve Unicum Series 304 GC. with flamc 1onization
detector under the following conditions: column. PEGA 10%. nitrogen 30
ml/min.. chart speed. 1 ¢cm/2 min.; tnjector temperature. 250°C. detector
temperature, 300°C: 140°C for 4 min.. ratc 10°C/min.. Anal temperaturc.
180°C for 22 mun.

Identification of fatty acids was performed by comparing the relative
rciention time of each peak with the authentic fatty acids. Statistical analysis

was performed using the methods of Snedecor and Cochran (1967)

Table (1). Composition of cxperimental dicets.

—

Ingredient (%) Group I | Group II | Group IH | Group IV
Cascin 20) 20) 20 I 20
| Sucrosc 30 20 20 20
Corn starch l 40 30 30 | 30
Vitamin nuxturc* ! ' | I | I
Salt mixture S 4 | 4 | 4
Alpha Moc 3 S s | s
U'nhcated rapesced ol - 20) | - -
Heated rapeseced oil | - . ) | i
Corn ol - - - l 20

* Ingredients (mg/kg dict) Thiann HCT 10, niboflavin 10, pyvridoxine HCL 10,
pantothcnate 30, nositol 300, niacin 50, aminobenzoic actd 100, biotin 0.2,
vitimin By 200 fohic aaid 2. vitamm A palmatate (300,000 1U/g).
creocalciferol (500,000 1L ey and vitomin B acctate (500 1177¢)

RESULTS AND DISCUSSION
Fatty  acids compositon of unhcated rapesced  heated rapesced and

corn otls arc presented in Table (2) The obtained data revealed that the ratios
between  total unsaturated  to total saturated acids CTUHATSY for unheated
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rapcsced and heated ones amounted (13.9:1) and (V.53 1) respectively . These
value s stmply mean that the unsaturated fatty acids of unhcated rapesced oil are
abort 14 folds that of the saturated ones Such values arc higher than that
values recommended for corn oil which showed in general low ratios of
(TU/TS) ie. (1.8:1). Oleic acid with one double bond rescmbles the highest
amount of unsaturated fatty acids which is not an cssential fatty acid and
amounted to 53.4% in rapeseed oil, while belnoleic amounted only 1o 15.1%.
On the other hand, Linoleic acid (C{g8-2) which is the major cssential fatty acid
of corn oil amounted to (46.6%). The obtained results arc in good agreement
with those reported by Kramer ¢f af (1983). and concluded that rapeseed oil is
considered as imbalanced edible oil

Data in Table (3) showed a2 significant reduction in different
parameters in first group which might be due to the unbalanced ration deficient
In energy source. On the other hand body gain and daily body gain were
slightly affected in 2nd and 3rd group. Also, relative growth rate in the 2nd
cxperiment was highly affected and its value 3027 was less than other valucs.
Therefore different values of 2nd and 3rd expcriment were obtained which
might be attributed to the presence of erucic acid which amounted to 7.9% in
the fatty acid composition of unheated and 6 2% in heated rapesced oil. This
acid effect on the nutritional quality of dietary oil (low digestibility. prolonged
absorption time. inefficient encrgy utilization). Farnworth ¢f al. (1982).

Also. Table (3) showed tnsignificant variance between different
organs (testes, epidedimes. seminal vesical, kidneys. liver. heart and splcen) in
2nd and 3rd group when compared with 4th group. These results agreed with
those reported by Engfeldt (1975).

The data presented in Table (4) showed 2 significant increase in trans
aminases (SGOT and SGPT). alkaline phosphatase. urcasc. (otal protcins,
albumine, globuline. creatinine in scrum of rats fed ration without oil (1st
group) or rats fed basal dict plus 20%, unheated or heated rapesced o1l (2nd or
3rd group) in comparison with rats fed basal dict plus 20%  corn oil (4t
group). The wunbalanced ration of dict is responsible for significant increasc of
these parameters in 1st group. Whilc in 2nd and 3rd group of rats. The
mcrement in liver and kidney cnzymes may be attributed to the presence of
high amount of long chain monocnoic fatty acid (olcic and crucic acids) and 1o
the deficiency of cssential fatty acids in rapesced oil. Kramer of af (1983)
reported that most enzyvmes of B-oxidation c g GOT were less active i the
presence ol very long chain monocnoic fatty acids (such as crucic acid)
Conscquently. these intraccllular cnzymes are hiberated in blood stream
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Also. Table (4) showed a significant incrcase of cholesterol in 2nd and
3rd group. There arec two mainteasons for the accumulation of cholesterol in
rat¢ fed rapeseed oil in the diet. First the activity of cholcsterol cster hyvdrolase
ens,yme was inhibited owing to the presence of long chain fatty acid
Secondary. cholesterol erucate ester. which accumulates in the organs of rats
fed rapeseed oil was slowly hydrelyvzed by the enzvmc. Beckett and Bovd
(F97S).

Table (5) showed significant decrease of sperm motility in ist. 2nd
and 3xd group compared with rats received diet with 20% corn oil (4th group).
The decrease in sperm motility in rats fed basal diet without oil mav be due to
unbalanced ration. On the other hand, crucic acid in the dict of rats showed an
impair of spermatogenesis which is due to degeneration of tubules of testes.
Also. erucic acid may act directly through an antagonism or competition with
fatty acids essential for normal testicular function particularly since the testes is
rich in highly unsaturated fatty acid, Carroll and Noble (1957). Also the
deficiency in lenolic acid in this type of this oil i.e. rapcseed affects hardlv on
the synthesis of arachidonic acid which is a vital precurser for the formation of
prostoglandin. The latter are ubiquitous cellular hormones with manyv local
functions. Guyvton (1981).

Therefore, rats feed on diet containing 20% unheated or heatcd
rapeseed o1l showed a significant decrease in their sperm motility, According to
the unbalanced diet (Ist group) or the presence of erucic acid in the diet (2nd
and 3rd groups) results in Table (5) showed a significant increase in sperm
abnormality compared with 4th group.

The hpid content and fatty actd compositions ol the livers of rats
rcceived different diets arc shown in Table (6). Higher levels of lipids were
demonstrated in the livers of rats fed 20% heated or non-hcated rapesced oils
compared to those fed control dict or dict containing 20% corn oil. These
increment of hipids in livers may be attributed to the decrcase of most enzymes
of [}-oxtdation which act on veny long chain tonocnoic fatty  acids. Such
critcria was occurred becausc of the accumulation of crucic acid as long chain
fatty acids 1n ones in hver. Kirschner and Harris (1961).

From the data presented in Table (6). it appears that the liver fats of
all trcatments contain manv fatty acids but four usually comprise imore than
93% of the fatty acid composition. The acids arc palmitic and steanic of the
saturated acid scrics and olcic and linolcic of the unsaturated senies In this
studs. hipids of rats liver fed 20% unhcated or heated rapesced oil contained
higher levels of palmitic and olcic acids and lower level of linoleie acid and
distinguished by thc presence of crucic acid comparing with iner lipid of rats
fcd 20% corn oil.
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