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SUMMARY

The present study was conducted to explore the

effects of acrylamide (ACR) and Nigella sativa
(N.S) (which was used as @ natural protection)
on biochemical, hematological and genctic pro-
files of Albino rats. The oblained data showed
(hat the lowest values of serum cnzymatic actiy-
es [Asparatate and Alanine amino transferase
(AST, ALT);
(GGT)

Gamma glutamyl  transferase,
and Lactate dehydrogenase (LDH) were
Roliced in sera of rats treated with (ACR) fol-
owed by those given (N.S) with (ACR). Fur-
hermore, (he glutathione-S-transferase and re-
Guceq glutathione (GSH) values were also
siE!“iﬁc;ml]y reduced in liver and kidneys of
both groups treated with (ACR) after one and
0 weeks, Insignificant increase in activities of
W stugieq enzymes as well as reduced glutathi-

e (GSH) was recorded in rats treated by Nigel-

A3ddq,

wiIr

ETIC STUDIES ON RATS

H OR WITHOUT NIGELLLA
NCE T0O

E AND REDUCE

THEIR EFFECTS ON
D GLUTATHIONE

SHRY ™ ypq SIL HEMEDA ##

and 'l‘oxicology"‘*

la sativa only, On the other hand, the lowest val-

ues of packed cell volume (PCV), hoemoglobin
(Hb), RBCs, WBCs, acidophils and lymphocytes
were observed in (ACR) treated group allover
the experimental period, these results nearly re-
versed in rats treated with Nigella sativa only.
A slight improvement in biochemical and hemat-

ological criteria was observed in rats given

- (ACR) plus (N.S). The obtained results revealed
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a significant decrease in the rate of mitosis in
(ACR) treated group during the experimental pe-
riod. The chromosomal structure and number is
significantly altered in both groups treated with
Acrylamide, Finally, the microscopic and ultra
structural changes were observed only in the
l4lh day of experiment especially in rats treated
with (ACR) and (ACR) plus (N.S). Furherly en-
countered lesions were more severe in (ACR)

treated group than those given (ACR) plus (NS).

O,
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INTRODUCTION

Acrylamide is used in the production of poly-
mers and grouting and in the stabilization of soil
used to construct dams, tunnels, and foundations
(Davis ct al.,, 1976). It is also used as a coagulant
in the treatment of potable water as a flocculant

in the treatment of wasle water and in clectro-

phoresis and chromatography.

It was found that, acrylamide produces neutro-

toxic, genotoxic, reproductive, carcinogenic and
immunosuppressive cffects in laboratory animals
(Butterworth ct al., 1992; Matsuoka ct al., 1993;
Abou Donia et al., 1993; Tsuda et al., 1993 and
Zaidi ct al., 1994). Some enzymes were found to
be inhibited by (ACR) as glyceraldehyde-3 phos-
phate dehydrogenase (Orstan and Gafni, 1990);
brain creatine kinase (Kohriyama et al., 1994),
several enzymes of glycolysis both in vitro and
in vivo (Vyas et al., 1985). Furtherly, Burek et
al., (1980) found that the body weight, serum
cholinesterase, packcd'ccll volume, red blood
cells and hemoglobin werc decreased in ACR
treated animals. Also, the reduced glutathione is
reduced after ACR administration (Beiswanger
et al., 1993). Tsuda ct al., (1993) observed
different type of chromosomal aberrations in-
duced by ACR. Recently, Helal et al., (1998)
concluded that Nigella sativa oil has an immu-
nostimulant cffect. Also, Rady et al., (1997)
stated that the NS oil inhibited the non-

enzymatic peroxidation in chicken RBCs, that
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suggests the antioxidant activity of ks ait
this study was planned to throw light o‘n(::l' So,
verse effects of acrylamide on l)iochcmiC":Ic -
matological and genetic profile of blood 1n('1 h'e-
sues of albino rats with the possible usinghz-f

Nigella sativa as an natural antitoxic agent
MATERIAL AND METHODS

Chemicals:  Acrylamide (2-Propenamide
99.9% HPLC) was obtained from Sigma Chemj.
cal Co. It was given in drinking water at a dose
rate of 0.05% (such dose which produce neuro-
toxic lesion after 10-12 days, Abou-Donia et a,,
1993). Nigella Sativa sceds, was crushed and its
methanolic extract was prepared according to
Salomi et al., (1991) and injected S/C at a dose
of 0.4ml/Kg B.wt. twice weekly for two weeks

Animals: Eighty mature male albino rats (200-
240g) were housed in plastic cages (5 animals/
cage) . Animals were provided with feed pellets
and tap water adlibitum. Rats were divided into

four equal groups as follow:-

Groupl: Injected S/C with 0.4ml saline/Kg

B.wt. and serve as control group.

Groupll: Was administered with 0.4ml/Kg B.wt
(S/C) of Nigella sativa extract (freshly prepared)

(wice/week for two weeks.

Group III: Was given acrylamide in drinking
water daily at a dose of 0.05% for two weeks,

Vet.Med.J.,Giza.Vol.47,No.4( 1999)
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diﬂiccwd also with saline as group I,
ane =

GrooP [V: This group was given ACR as group

" 1nd NS extract as group II for two weeks.

plood Sampling:-

Two ml of blood were taken from the orbital si-
qus Of cach rat after one and two weeks (10 rats

from cach group wcckly).llz ml of them was
gansferred i a clean dry bottle containing
EDTA (Img/5ml blood) as anticoagulant for de-
ermination of hemoglobin, packed cell volume,
RBCs count, leucocytic count and differential

leucocytic count, (Schalm et al., 1975). The re-

mainder blood was left to clot, then centrifuged .

.t 1500 r.p.m for 10 minutes and the obtained
1on hemolyzed clear sera were used for quanti-
utive determination of AST and ALT (Reitman
and Frankel, 1957); GGT (Szasz, 1974) and
LDH as mentioned in Wootton (1982) . After
that rats were killed by cervical dislocation and
the organs (Liver and Kidneys) were perfused
with ice-cold 0.05 M tris-HCI buffer pH 7.4 con-
tining 0.25 M sucrose and the organs were €x-
¢ised and placed in the same ice-cold buffer. The
organs were blotted dried, weighted, and then ho-
mogenized in the ice cold buffer with twelve
slrioks in a tight-fitting Potter Elvehagen homog-
tnizer, Glutathione-S-transferase activity was de-
ermincd sepectrophotometrically at room tem-
Perature after Habig et al,, (1974). Also the
"duced GSH was determined in the homogen-
des after (Sedlak and Lindsay, 1968) using

Ellman‘s reagent.

V
®.Med.J.,Giza.Vol.47,No.4(1999)

For cytogenic study, the preparation of meta-
phase chromosomes, splash technique was em-
ployed as described by Macgregor and Varley
(1983). For calculation of mitotic index, about
2000 cells of cach group were examined to detect
the number of divided and non divided cells
where mitotic index (M.I) is cqual to:

M.I

ber of divided and non divided cells.

= The number of divided cells/Total num-

Moreover, about 500 well spread metaphase fig-
ure (100 of each animal) were ¢xamined for de-
tection of different type of chromosomal aberra-
tions.

Statistical analysis: of the obtained data were
calculated and analyzed by using F-test (Snede-
cor and Cochran 1971) . Also the Chi-square test
of the Epi-Info computer package (Epi-Info,
1994) was used to determine the significant dif-

ferences between the control and treated groups.

For histopathological studies, very small speci-
mens from lumber region of spinal cord and
sciatic nerve (I mm) were fixed in 5% cold glu-
tarylaldehyde dehydrated in cthanol and embed-
ded in epon. Ultrathin sections were stained with
uranyl acetate and lead citrate and were exam-
ined in transmission electron microscope to de-
termine the ultra structural changes. In the same
time, another specimens from brain, spinal cord
and sciatic nerve were fixed in 10% neutral buf-
fered formaline, dehydrated in alcohol, cleared

in xylene and embeded in paraffein wax 0.5
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microns thick sections were stained by hematox-

ylin and cosin (H & E) and examined in light mi-
croscope to ev

(Lillie, 1954).

aluate the histopathological lesions

RESULTS

The signs of ncurotoxicity werc clear at the end
of the 2 weeks of treatment with ACR. The rats
exhibited splay of the hind limb, change in gait
and finally hind leg paralysis. These signs were

less pronounced in rats treated with ACR plus

NS extract. The obtained data were listed in five

wables and showed in seven figures. Table. (1,2)
showed that, the activities of all studied enzymes
in serum and tissues were significantly reduced
in ACR and ACR+N.S treated groups.Although
the activities of these enzymes (ALT, AST,
GGT, LDH and Glutathione-S-transferase) were
increased in the last group (ACR+N.S) than
those in ACR treated group, their activities still
significantly (P<0.05) lower than those in control
group. Reduced glutathione follows the same

trend of the enzymes (Table 1) after one and two

weeks.

Insignificant increase in all enzymatic activigje
S as
well as  glutathione were noticed in rats injecteq
: Ci

only with Nigella Sativa cxtract (Table 1,2)

Concerning hematological picture, Table (3) dem

onstrated that, all paramcters of blood piciyre

"

werc decreascd s’iy‘gni_ﬁcantly (P = <0.05) in rag

giveh ACR cxcept neutrophils which was signif;.
cantly increased while, monocytes and basophils
showed a non significant variation with control
group. These obtained data for ACR treated group
was completely reversed in N.S. injected rats. A
noticeable improvement was observed for most
blood parameters tdwards those in control group
in rats treated with combination of ACR and NS.
Table (4) and Fig. 1 (a,b) showed fhat, there were
a significant decrease in the rate of mitosis in
ACR treated groups (III and IV) after one and two
weeks. On the other hand, Nigella sativa has a
non significant effect on the rate of mitosis. Ta-
ble (5) and Fig. (2) represented the different type

of aberrations which appeared in both groups

W

' X a ‘1:

Fig. (1-b)

SEETRI NG PR T

Fig. 1: Showing (a) normal mitotic acitivity and (b)
mitotic inhibition of bone marrow cells of treat-

cd rats,
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Fig. 2: Showing (a) nor
stickness (Tandar

treated rats.

Iy
Med g, Giza.Vol.47.No.4(

TFig. (2-0

mal metaphase chromosomes, and aberrant ¢

n Fushion), (¢) deletion, (d) breaks (¢) fragments,

1999)

hromosomes; (b) chromosomal

and (1) Heteroploid cells in ‘
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Fig. (4) 2. . %

Fig. 3: Electron micrograph of Sciatic nerve of ACR + NS ¢ As ] ; ot
trealed group: Slight separation of the myelin lamel- Fig. 4: Ecicrc ;{so,"S’:"/zrrgg(;?S‘i’s‘gé:;’izlr"co’}c{l;’: ":‘g”*l_CR gca(.
: P o A : 1 clin s =
e L oroaan el (6C) urenylinaied ax lamellac of myclinated axons (artows) wit oss o
ons (NM) surrounded by cytoplasm of schwann cll Z:g:f?:?:é :‘i“;“ic}goé‘éjor(';‘ and neurofilament of the
( ). Notice large amount of collagen fibers (CF) (X & :
10.000).

Fig. 6: Electron micrograph of spinal cord of ACR * NS

: . treated group: Focal scparation of Lamallac (A)of
Fig. 5: Brain of ACR treated group; Neural degencra- myelin sheath (MS), axoplasm (AX) containing
neurofilaments (A) and fine neurotubules (1). The
myelin sheath was surrounded by cyloplasm ©

tion (Pyknosis and tigrolysis) in the cerebral cor-

tex (H & E X 250). schwann cells ( 4), unmyelinated nerve fibers
(NM). Notice large amount of collagen fibers (CF

X 8000).
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treated  with ACR (HT and V). Nigella sativa

had  on A
ad-anon significant effects on induction of

c —— '
hromosomal aberrations as compared with those

0 control group. Regarding, the histopathologi-

cal examinations, the microscopic and ultra-

structural changes was clearly observed on the

j o \ oy / i 74
' Wi - th ; )
N ‘ St 14 ™ day of €xperiment, lesions were observed
: ‘. ) Q only in rats given ACR and ACR + NS. The le-
¥ WAl ) : .
o~ $10ns were more severe in rats treated with ACR
. 7 Bcetron micrograph of spinl cord of ACR treated only thanthat of rats given ACR +NS. The

group: Severe disintegration of the myelin sheat lesi g -
(MS) axoplasm (AX) and nerve cell (NSyX 800501.“”1 1ons were described in figures (3-7).

Table (1): Glutathione-S-transferase activity and reduced glutathione values in liver i i i i
without Nigclla saliva cxtract for one and two weeks. R e

™ Period After one weck Alter two weeks
Liver Kidne i i
— Yy Liver Kidney
GST GSH GST GSH GST GSH GST GSH

GI* |2980.81£296.46% | 169.32+6.782 | 762.4+43.09% | 68.74+5.60% | 3191.22+286.61* | 186.646.58% | 789.00461.33% | 73.7127.982
GII [3254.18£460.142 | 180.36:8.223 |800.22+59.483| 77.59+5.09% | 3396.812270.68% |208.2416.213 | 853.81+90.362 | 77.9525 622
GII [2161.18+240.18| 86.20+5.34P | 518.47+38.6P | 45.64:4.260 | 2048.59£190.20P |116.09211.97% | 400.47259 40P |46.5126.58°
GIV  [2539.35+300.34%1105.2928.600 | 602.07+41.7b | 51 8845090P | 2156.20£210.11° |130.61215.99P| 430.81£80.45° | 50.0024.94°

- Data arc expresed as Means £ S.D.
- Valugs with different letier are significantly different at (P<0.05).
- Giutathionc-S-transferase (GST) & reduced Glutathione (GSH) values were expressed

as pmoics substrate/min/mg protein and pmoles/g wet (s, respectively.

Table (2): Serum enzymatic activitics in rats treated with acrylamide with or without Ni gella
sativa extract after onc and two weeks.

re—

After one week After two weeks
Parameter AST ALT GGT LDH AST ALT GI‘ L I?l {
U/L U/L U/L U/L U/L U/L /L UL

65245310 |68.4514.15% | 49.60£7.66 5.98:0.980 | 724.8£80.112
700£56.30° |74.3245.77° 56.80£7.300 | 6.40£0.89" | 760.6x71.09%

” b
382,44+40.222¢ | 31.8016.790 19.00£3.100 | 3.242049¢ | 317.66240.9
409.30£51.46°

GI* 76.0044.698 | 66.845.15% | 5.62£0.242
G 80.6£7.392 | 69.746.53 | 6.0810.51%

Gl |39.20+5.420 |31.8623.87P |4.1020.387 g v
GIV | 476085120 |40.96:4.36" | 4312099 | 415.659.03 46.40£5.38% | 30.8124810 | 4.78:001

—

» . "
" Animal group as described in method section.

:nlla are expresed as Means + S.D. . (P<0.05
* Values with different letter are significantly different at (P<0.05). . .
“AST: aspartate amino Unnsfcms%:. ALT =yalan'mc amino lranszcmsc , GGT = gama glutamyl  trans

ferase .LDH = Letlate dehydrogenase lactate dchydrogenase.
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* Table (3): Blood picture of rats treated with acrylamide with or without Nigella sativa extract for one and two wecks

Aflter one week
After |m

—

rcv ~ " -
CV Hb il | RBCs [ WBCs| N% | ES | B% |Ly% M% | TEV b gidi| RBCs [WBCs | N [ g m-j\
: 5 | Ly
—|

M%

—]
630 | 49

1.2
£0.33 | 4452

[

Gr* 394 | 134 600 [580 |250 [ 30 |12 [664 |44 (3960|139 590 |620 | 254 |3
42070 fe1.1610 | 2040 Jo.66? Jr0.82° [205% fo.01? 1410 [£0.67[+3.05% [£2.062 | £0.8* Jt0.817 |+2.0b° 10"2a

42

o |28 | s [oa [ea0 far1 [ 34 13 1712 130 14290 148 f 650 1650 | 220 | 30 Tie Tne
3200 [o150" [s0.99" hos1® 200 204" [203* [a6.5" 208 |sa.00" [e3.117 [£1.36" fro6s" [1.00° 062 |s0p? 70'0, 40

: 00 150 2'-6‘)‘

cut 302 | 100 {510 |az0 |80 [ 16 |12 fss0 |42 (3040 ) 93 | 495 f4o0 | 438 |ia | o | s N
AL 10 [ 500 [ 4,

100 |ara® Js061® h0ar® 13,00 |05 018 fe6.11b [e1.09922.220 |e1770 | 2185 |s0.340 | 4247 Lug.a0p Luo1a a5, 0
B g AP 110,90

iy |32 |12 [ss0 [sso [320 |26 |10 [600 |44 3606 | 122 {530 f570 | 314 24 |10 |6ia |
3 0620 | 1.6 (0360 |:0.45% |£4.000 [20.27 k0,012 F6.1170}e0.77743.5% [+2.00° }10.66%}:0.98° £19° L2 Luo 1o [as 70 ":
A 267 | 1

* Animal groups as described in method section.
- Data expressed as Means £ §.D.
- Values with different letter are significantly different at (P<0.05).

-N @ Neutrophil -E : Eosinophils.

-Ly :Lymphocytes. - B: Basophils.

-M : Monocytes.

- RBCs and WBCs valucs per 106 /mm’ and 10% fmm® respectively.

Table (4): The mitotic index of bone marrow cells of rats treated
with acrylamide with or without Nigella sativa extract

for one and two weeks.

Animal group
»
— Gl | ou | cm | Gv

After one week:-

Number of examined cells 2000 2000 2(_)00 2000

Number of divided cells 120 115 96 82
Number of non-divided [ 1880 1885 1916 1918
cells

Chi square value - 0.07 4.23* | 7.14*

After two week:-
Number of examined cells | 2000 2000 2000 2000

Number of divided cells 132 108 75 76
Number of non-divided | 1868 1892 1925 1924
cells

Chi square value - 0.56 | 10.46%* | 9.92%*

- Animal groups as described in methods section.
* Significant at (P<0.05).
**Significant at (P<0.01).
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qable (5): Chromosomal abery

aliong i
extract for one ons in ¢

Nd two weej

period after treatment }\P\ Animal groups
Gl Gl T\(‘
\
One week:- f—
Normal cells 484 75 .
Averantcolls 16 25 | T | 3L o e | 306 |onisquare
Ciwomosonml deletion ’ 2 (0.02) 15 %%"2'98{,1* 13394 “3%7435(’1 .
| break 3o (134 | g y/' ot

Chromosomal breaks 5 4 (000 (19.46)** 19 (17.38)*
Chromolsql(liml lflragmcnls 3 7 (0.9] ; : % (3.65) 22 (4.56)*

‘oplold CcClis s A * *k
- R I O e P
— —— 22,

Two week:-
Normal cells 478 | 470

: 335 2
%agfﬁ:tfﬁilign %f 30 | (1.78) 165 | (161.56)** ?73 (164.36)**
Chromosomal delction i (0.41) 45 | (36.79)** | 50 |[(42.16)**
Cl:romosom:'tl breaks é 2 ((%%091) 36 | (35.300** | 28 |(26.74)**
Chromosomal fregments 5 7 (0‘9]; 16 (4-33):* 31 (13-01)*:
Hetcroploid cells 7 6 : 311 (22.20) 36 [(27.32)*
(0.001) 37 | (23.88)** | 32 |(18.47)**

l’llS 'rc:” "
ated "
s, With acry|

amide with or without Nigella sativa

- Animal groups as described in method section.
* Significant at (P<0.05).
**Significant at (P<0.01).

DISCUSSION

The glutathion-S-transferase (GST) [E.C.2.5.1-
18] constitutes a complex family that collectively
Melabolizes  chemotheraputic drugs, carcino-
§ns, environmental pollutants and xenthobiotic,
(Bekett ang Hayes, 1993). Furtherly, GST
Cxhibits peroxidase-activity towards hydroperox-
e ang serves to combat oxidative stress. The
“Minotransferases are mainly distributed within
e Periportal hepatocytes as well GGT and as

g . ——
"“hthese enzymes provide satisfactory markers

Ve
t'Med.J -.Giza.Vol.47,No.4(1999)

to detect damage to this zone of the liver but
they are poor at detecting the liver damage that

may occur in centrilobular hepatocytes (Rappa-

- port, 1980). Theoretically, plasma levels of GST

should provide a sensitive and reliable indicator
of damage of any part of the liver (Hiley et al.,
1988). In the present study, the Acrylamide sup-
plemented group possess the lowest values of
ALT,AST,GGT and LDH after one and two
weeks, table (2). Moreover, the hepatic and kid-
ney GST and GSH are greatly reduced in the
same group, table (1). It is beyond the shade of

any doubt that ACR inhibited several enzymes
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kinasc in rat brain homogenales,
jat-

al., 1994); Na-K ATPase in sci
1994) and

as creatine
(Kohriyama ¢l

ial nerves (Lehning ¢l al.,

ic and tibi
glyccraldhyde- 3 phosphate dehydrogenasce (Or-

1990) who also concluded that,

stan and Gafni, 1
ith the active site, Cys-

ACR covalently reacts W
tcine residucs of the enzyme and subsequently

induces a conformational changes in the enzyme.
Furthermore ACR was found to inhibit many en-
0 and in vivo in
1985). Serum

r ACR

zymes of glycolysis both in vitr
muscles and liver (Vyas et al,,
cholinesterase also was decreased afte
treatment, beside these adverse effects on the en-
zymatic activities, ACR decreased significantly
(P<0.05) the values of reduced glutathione. Beis-
wanger et al., (1993) reported that the conjuga-
tion with glutathione is a mechanism of detoxi-
fication of ACR. The inhibitory effect of ACR
for the enzymatic activities may be the cause of
significant reduction in their values in sera of
ACR treated animals (Table 1,2). Some authors
concluded that GST is inducible by some drugs
and chemicals that offer protection against toxic
compounds (Benson and Barretto, 1985). GST
activity was augmented in mice fed dried pow-
der of brussel sprouts, caffee, beans or tea leaves
So we try to use Nigella sativa as a natural pro-
tection against the adverse effects produced by
ACR. Table (1,2) showed that the injection of
NS alone resulted in insignificant increase in the
activities of the enzymes under study as well
GSH. Recently, Korshom (1998) found that the

GST activity was increased in liver of rats treated

440

with Nigella sativa extract, while it
in.

gella Sativa sced as antioxidant wqg do Ni.
ne b

creased in kidney, Previous study op use of
0

Rady et al., (1997) who found that, the g, din,
of Nigella sativa sceds significantly increage [hg
activity of GST in chicken erythrocytes. AL.
though, the values of all enzymes and Gsy wer,
increased in rats treated with N.§ plus ACR
these values still significantly lower thap that 0;
control group (table 1,2). These results gave ap
evidence that NS extract at dose (0-4m|/Kg

B.Wt) fails to correct the deleterious cffects of

ACR.

Concerning the hematological picture, table (3)
showed that, the administration of ACR to male
rats for one and two weeks, decreased the values
of PCV, Hb and RBCs count which came in
close agreement with the resullts obtained by Bu-
rek et al., (1980). Acrylamide causes a cytogenet-
ic effects in bone marrow, (Cihak and Vontorko-
va, 1988) lesions in liver (Peterson and Lech,
1987) and testicular damage and atrophy (Saka-
moto and Hashimoto, 1986), these adverse ef-
fects of ACR may explain the reduction of PCV,
Hb and RBCs count. Also, data listed in table (3)
revealed that ACR decreased the WBCs, lympho-
cytes and acidophil percentage, while neutrophile
was increased. Zaidi et al., (1994) observed 2
significant decrease in the weight of spleen, thy-
mus, bone marrow and circulating blood lympho-
cyte in rats given ACR. This effect may be attrib-

uted to the antiallergic effect (Ishii et al., 1994

Vet.Med.J.,Giza.Vol,47,No.4(1999)
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Adits cffects on the bone marrow. Nigell, sali-
;'.'1 incl'c“SCd the valucs of PCV, Hb, RBCs count
o lymphocylc percentage, while decrease ney.
ophil percentage (Table,3), a resuly Which agree
with that obtained by Satish et al, (1991); He.-
qaya, (1999) and Helal, et al., (1998). The ob-
;m;u‘d data for rats treated with ACR plus N.S.
,ndicil“‘d that NS treatment ncarly subverts (he
oxic effects of ACR on hematological picture

;nd may protect the male rats from immunosu-
pressive cffect of ACR.

on the other hand, it had been found that ACR
and ACR plus NS produce a highly significant
decreasc in the rate of mitosis (Table 4) and
(Fig.1) this results for ACR was in agreement
with Adler, et al., (1993). They found that the
progression of cell division was altered by Acry-
lamide. Table (5) showed that ACR and ACR
pluis NS induced highly significant effect on
ciromosomes structure and number. The differ-
et type of aberrations werc tandam fusion
(chromosome  stickness) chromatide deletions,
“romatid breaks, fragments and heteroploid
«ls (Fig.2). Treatment with Nigella sativa alone
Poduccs non significant effect on chromosome
ructure and numbers. Early studies of ACR on
“romosomes demonstrated that, it had a geno-
“ric effect on different cells. Sega and Genero-
" (1990) reported DNA breakage in spermio-
¥hic stages of the mouse after exposure to ACR,
Adier ¢ al., (1993) suggested that ACR might

i ‘ T
"uce anaploidy in mammalian cells in vitro by

V
‘ et'Med-J..Giza.Vol.47.No.4( 1999)

interfering with Proper functioning of the spindle

fiber. Morcover, Tsuda et al,, (1993) and Pac-

chierotti et al,, (1994) observed different types of

chromosomal aberrations induced by ACR..
They suggested that the mechanism of chromo-
somal changes mediated through the Alkylation
of DNA-associated protamines. It was concluded
that the Nigella sativa in such used dose level
failed to ptetect the cells against the effect of

ACR but, it produce insignificant adverse effects
when injected alone.,

Finally, the ultastructural changes was noticed
only after two weeks from ACR treatment, the le-
sions in case of ACR were more severe than that
treated with ACR plus NS. Electron micrograph
showed that severe demylination of the sciatic
nerve was a permanent alteration either in case
of group IIT or group IV. Ultrastructurally, the
degenerated nerve showed separation and disinte-
gration of the lamellac of the myelin sheath, the
degree of separation was mild focal in rats of
group IV (Fig.3) or severe and diffuse in rats of
group III (Fig.4) . The noticeable lesions in cen-
tral nervous system (Brain) were only confirmed
to rats given ACR (group IID) (Fig.5). Other ultra-
structural lesions for spinal cord were recorded in
(Fig.6 and 7). Matsouka, et al., (1993) found that
ACR treatment causes centeral-peripheral distal
axonopathy, and inhibited creatine Kinase activity
in the brain and spinal cord which may play a
role in the pathogenesis of distal degeneration in

the central and peripheral nervous systems. These
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. . e ici of
obtained data regarding the nentrotoxicity

ACR is going hand in hand with finding of
Abou-Donia, et al,, (1993). They recorded that

- ‘.
ACR produces centeral-peripheral distal axonoj

athy in humans and some animals Specics. Its

neutrotoxicity is characterized by abnormal sen-
sation, decreased motor strength, and ataxi.The
most probable explanation for the neutroxicity
of ACR may be contributed to inhibition of brain
creatine kinase activity as well as reduction of

GSH of the brain (Beiswanger et al., 1993).

From the aforemention results and discussion, it
is concluded that ACR in dose of 0.05% in drink-
ing water has hepato, geno and neutrotoxic ef-
ects as well as alterations in the hematological
pictures. Nigella sativa seed extracts falls to pro-
ects the ACR treated animals completely against
the adverse effects of ACR except for blood

picture which improved it towards that of control

“

aoroll
v

up.

U

REFERENCES

Abou-Donia; Ibrahim, M; Corcoran, J.; Lack, L.; Fried-
man, A. and Lapadula, M. (1993):Neurotoxicity of gly-
cidamide and acrylamide metabolite ,following intraper-
itoncal injections in rats. Journal of Toxicol and
Environ. Health, 39: 447-404,

Alder, 1D; Zorih, R.; Schmnid, E. (1993): Perturbation of
cell division by acrylamide in-vitro and in vivo. Mula-
tion Rescarch, 301 (4) 249-254.

Beckett, G.J. and Hayes, J.D. (1993): Glutathione-S-

transferases: Biochemical Applications. Advances in

442

Clinical Chemistry. Vol (30): 281.381.

Beiswanger, CM.; Mandella, RD.; Graesso R
P TR R

. u
K.R. and Lowndes, H.E. (1993); Synegestic . hi,
stic neyg,

(Qlic
amide: gl‘"‘“hionc
independent necrosis of cerebellar gr

effects of styrenc oxide and acryl

anule ce|q Tox:
o OX

cology & Applied Pharmacology. 118 (2). 23044

Benson, A.M. and Barretto, P.B, (1985): Effects B
disulfiram, dicthyldithio carbamate, bi"C'hxanlhr,gcn
and benzyl isothiocyanate on glutathione transferase 5.
tivities in mousc organs, Cancer Res. 45: 4219.423

Burck,J.; Albec, R.; Beyer, J.; Bell, T.; Carrcon, .
Morden, D.; Wade, C.; Hermann, E. and Gorzinski, Si
(1980): Subchronic toxicity of acrylamide administereq
to rats in the drinking water followed by up 10 144 days
of recovery. J. Environ. Path. Toxicol .4 (5-6): 15713,

Butterworth, B.E.; Eldridge, S.R.; Sprainkic, C.S.; Work.
ing, P.K.; Bentley, K.S and Hurtt, M.E. (1992): Tis.
sue-specific genotoxic effects of acrylamide and ac-
rylonitrile. Environ. & Molecular Mutagencsis, 20 (3):
148-155.

Cihak, R. and Vontorkova, M. (1988): Cytogenetic effects
of acrylamide in the bone marrow of mice. Mut. Res.
209 (1-2): 91-94.

Davis, L.N.; Durkin, P.R., Howard, P.H. and Saxena, J.
(1976): Investigation of selected potential environmen-
tal contaminantes. Acrylamide, EPA, Technical Report
PB-257, PP.1-147.

Epi-Info, (1994); "Version 6, a word-processing detabase
and statistics program for public health on IBM-
compatible microcomputers" Produced by the Division

of Surveillance and Epidemiology. Epidemiology P

gram Office, Centers for discases control and preve®”
tion (CDC), Atlanta; Georgia 30333 in Collabor!

with the Global program on AIDS. World Health O

jon
Vet.Med.J,,Giza,Vol.47,No.4(1999)

]

CamScanner


https://v3.camscanner.com/user/download

sizalion (WHO), Geneva, Switzerland.
ga

wobig WH Pabst, MJ. and Jakoby, Gluat (1974). .
ransferascs: The first enzymalic step in mercaplureic
sid formation. J. Biol. Chem. 249: 7130-7139.

oday s.A. (1995): Effect of Nigella sativa sceds extract
on some hacmatological and biochemical parameters ip
rals. Alex.J. Vet. Sci. 11 (2): 95-99.

elal, A Abdel-Alim, A.; Abdel-Azim, S. and Koshaik,
M. (1998): Some biochemical studics on Nigella sativa
<ced oil in Albino rats with special reference to jts ef-
fects on blood constituents. J. Egypt. Vet. Med. Ass. 58
(1): 13-25.

Hiley, C.; Fryer, A.; Bell, J.; Hume, R. and Strange, R.C.
(1988): The human glutathione S-transferases: Immuno
histochemical studies of the development expression of
Aplpha-and Pi-class isocnzymes in liver. Biochem.J.
254: 255-259.

Ishii, R.; Yakuo, I.; Motoyoshi, S.; Nakagawa, H. and Nak-
amura, H. (1994): Inhibition of Lecuktricne production
by acrylamidec-3264,9 antillergic agent. Japanese. J.
Pharm. 65 (1): 19-25

K.; Matsuoka, M. and Igisu, H. (1994):

Kohriyama
Effects of acrylamide and acrylic acid on creatine Kki-
nase aclivity in the rat brain. Archives of Toxicology.
68 (1): 67-70.

Korshom, M, (1998): Glutathione S-transferascs isoen-
&ymes in liver cytosol and its activity in various organs

of rats treated with Nigella sativa (black seed) extracl.

ALex. J.Vet Sci. 14 (2): 99-107.

uhni"g- E.L; Lopachin, R.M.; Mathew, J. and Eichberg,

J. (1994), Changes in Na-K ATPasc and protein kinase
i i H od
' dclivities in peripheral nerve of acrylamide treatec

s . Toxicol and Envron, Health 42 (3): 331-342

Vey 7.
Med g, ,Giza.Vol.47,No.4(1999)

Lillic , R.D. (1954): Histopathological technique and prac-
tical histochemistry. New York. Blakistom Co. 121.
Macgregor, H.C. and Varley, J.M. (1983): Working with

animal chromosomes. Chapter 11; PP 32A, Wilcy-

Interscience Publication, John

Wiely & Sons,
Chiches, New York, Toronto, Singapore.

Matsuoka, M.;Inorie, N.; Igisu, H.; and Kohriyama, K.
(1993): Effects of neurotoxins on brain creatine kinase
activity. Environmental Rescarch,6 (11): 37-42.

Orstan, A. and Gafini, A. (1990): The interaction of acryla-
mide with glyceraldehyde-3 phosphate dchydrogenasc -
Structural modifications in the enzyme studiced by flou-
rescence techniques. Photochemistry & Photobiology,
51 (6): 725-731.

Pacchierotti, F.; Tiveron, C.; D'Archivio, M.; Bassani, B.:
Cordelli, E.; Leter, G. and Spano, M.

(1994):Acrylamide-induced chromosomal damage in

malc mouse germ cells detected by cytogenetic analysis

of one-cell zygotes. Mutation Rescarch. 309 (2):
273-284.

Peterson, D. and Lech, J. (1987): Hepatic effects of acryla-
mide in rainbow trout. Toxicol. Appl. Pharmcol. 89 (2):
249-255.

Rady, A.A.; Korshom, M. ans Saad, LL (1997): Protective
cffects of black Cumin (Nigella sativa) Sceds on the ac-
tivity of glutathione redox system and formation of
TBA-reactive materials in chicken erythrocytes, 2™
Hungarian Egyptian Pouliry Conference, 16-19, Sept.
1997. Godolla, Hungary.

Rappaport, A.M. (1980): Morphological aspects and physi-
ological regulation. Int. Rev. Physiol | 21: 1-63.

Reitman, S. and Frankel, S. (1957): A colorimetric method

for determination of serum glutamic oxaloacetic and

glutamic pyruvic transminases, Am. J. Clin, Path,

443


https://v3.camscanner.com/user/download

- 28:56-63. |
7. and Hashimolo, K. (19806): Reproductive LOX-

Sakamoto,
b in mice-
icity of acrylamide and related compounds 1n

offeets on fertility and sperm morphology- Arch, Toxi-
col. 59 (4): 201-205.

Salami, M.; Nair, $.C., and Panikkar, K.R. (1991): *Inhibi-

tory effects of Nigella sativa an

mice". Nutr.

tracts against chemical carcinogencsis in

Cancer 16 (1): 67-72.

Satish, N., Salomi, M.; Panikkar, B. and Panikkar, K.

f Crocus sativus and Ni-

ce. J. Eth-

(1991): Modulatory effects 0
gella sativa cxtracts on cisplatin toxicity in mi

nopharmacology. 31: 75-83. "

Schalm, O.W., Jain, N.O. and Carren, EJ. (1975): Velt-
crinary hematology 3rd cd., Lea and Febbiger, Phila-
dclphia, P. 20, 156.

Scdlak, 1. And Lindsay, RH. (1968): Estimation of total
protcin bond and non-protcin sulfhydryl group in tissue
with Ellman's reagent. Anal. Biochem. 25: 192-205.

Sega, GA And Generso, EE. (1990): Mcasurment of DNA
breakage in specific germ-cell stages of male mice
cxposed to acrylamide, using an alkaline-clution proce-
dure. Mutation Research. 242 (1):'79-87.

Snedecore, G. and Cochran, W.G. (1971): "Statistical
method” 6lh ed The Iowa State University, Press Ames.

444

d Crocus Sativus cx--

LA.

Szasz, G. (1974): Meth. De enz Analze, HU. pe,
Verlag Chemic, Weinheim, 3rd' 151-762., Ci‘wg.mcycr
man Kits Colormeltric test for GGT, .

Tsuda, H.; Shimizu, CS; Taketomi, MK.; Hascgawa' MM.

Hamada, A.; Kawata, KM ang

Inuy, N
(1993):Acrylamide; induction of DNA damage, Chm:
mosomal aberration and cell transformatiop Withoy
gene mutations. Mutagenesis. 8 (1): 23-29,

Vyas, L; Lowndes, H. and Howland, RD. (1985). Inhibi.
tion of glyceraldchyed-3 phosphate dehydraogenase P
tissues of the rat by acrylamide and related compounds,
Neurotoxicology. 6 (3) 123-132.

Wootton. LD.P. (1982): Microanalysis in Mecdical Bio.
chemistry method for lactate dehydrogenose, P, 109-
110. 6t ed., Churchill LTD London.

Zaidi, S.; Raisuddin, S.; Singh, K.; Jafri, A.; Husain, R;
Husain, M.; Mall, S.;Seth, P.; and Ray, P, P. (15%4):
Acrylamide induced immunosuppression in rats and its

modulation by 6-MFA, an interferon inducer. Immu-

nopharm. Immunotoxicol. 16 (2): 247-260.

Vet.Med.J.,Giza.Vol.47,No.4(1999)

CamScanner


https://v3.camscanner.com/user/download

