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EFFECT OF LEAD EXPOSURE ON SOME SELECTED BIOCHEMICAL AND HAEMATOLOGICAL
VARIABLES WITH SPECIAL REFERENCE TO REPRODUCTIVE TOXICITY IN FEMALE RABBITS,
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ABSTRACT

e present study was desipned to assess the cffect of different levels of lead on ovarian activity and to elucidate some
wochermcal and haematological variables that can be associated with these levels. Immature female New Zealand rabbits were used,
sivaded 1t four groups, each of six mbbits. Group 1 and 1 received Jow (5.4 mg/kg b, wi) and high (10.8 mg / kg b.wt.) doses of
lead acetate orally, respectively, daily for § days/week over a period of 8 weeks. Groups I and 1V were kept as control. All groups
ceveept group [V) were treated with 200 LU pregnant mare serum gonadotrophin (PMSG) 1/m, followed by i.m injection of 200 LU
kuman chononic gonadotroplin (HCG), 48hrs after commencement of PMSG weatment. The resnlts indicated that injection of
PASG, followed by HCG had stimulated the ovanan activity of the control vargin does and clevated the total ovarian response,
evulation rate and ovulation percentage. However, administration of low and hiph doses of lead acetate resnlted in a significant
dacrease in total ovanan response, ovulation rate and ovulation percentage. Lead admimstration signilicantly decreased the levels of
wal protems and total hipids. However, a significant increase m the levels of triglycendes was obtained with low and high doses of
lead Cholesterol level was significantly increased with the high dose only. Estradiol-173 and progesterone were significantly
decreased following oral administration of both doses ot lead acetate. However, lead acetate administration resulted in a significant
imcrease in the levels of the cortisol and lead in the blood with a significant decrease in the level of zine, calcium and phosphorus in
plasma of both lead treated proups. Blood picture revealed a significant decrease in the RBCs count and HCT, while WBCs and
niatelets counts were significantly increased with the low and high doses of lead acetate. However, hacmoglobin concentration and
MCV were not significantly changed. Thus, lead admimstrauon caused adverse effects on the ovarian activity and total ovaran
respense, with profound changes in the biochemical, haematological and hormonal profiles.

I receptors in uterine cytosol '**. Lead may also cause ge-
INTRODUCTION pt 1 ytosol @, Lead ! g
. : tic damage in the ovumn before conception resulting i
Lead is a well known reproductive hazard capable of nc ke .g ! ] ) . f” ) Lig)n
— - : failure of implantation, miscarriage, stillbirth defects /.
zlfecting female ferutity as well as actng as a teratogen - 4 '
, , . i The women fertility and ovarian cycle seem to be af-
and has gametotoxic or mutagenic effects on the female (10) it bt
. (1) . fected by lead exposure . with high prevalence of
reproduction '/ Long term effect of lead was found in . ;
. menstrual disturbances. Multiple levels of hypothalamo-
exposed female animals to delay the onset of puberty . 5
o N pituitary gonadal axis are affected by lead exposure dur-
and distupt the estrous cyclicity in the presence of de- : . . . .
e ’ . ing the period of gestation.Lead-treated pregnant guinca
tectable blood levels of lead prior to the onset of pu- . - .
berty(2) pig had a reduced hypothalamic level of gonadotrophic
releasing hormone (GnRH) and somatostatin in a dose

dependent manner. Increased myometrial concentrations
of the metal would be expected to be increased in preg-
nancy complicated by preterm labour as it increases the

‘ Prolonged Jead exposure was found to cause damage
of the reproductive system and impairment of fertility
and this is supported by the high prevalence of sterility

émong lead exposed females'®). It has been shown that myometrial uterine activity and the reaclivity 1o oxy-
the reproductive capacity is markedly reduced in female tocin and PGF,., in rats in a reversible manner. Con-
"f"f“ exposed to triethyl lead®. T hey exhibited a sig- cluding that contamination with lead ions might be one
mhicantly Jower frequency of implanted ova and lower of the etiological factors in spontaneous abortion and

preterm labour™). Low lead levels may disrupt hacme

frequencs .
“equencies of pregnancy than control females. This
synthesis and depress the serum erythropoietin con-

decrease | . .
ffase in the reproductive capacity may be due to

iwmt?gs ;)n the synthesis and / or the break down of centration at mid pregnancy and al delivery resulting in
bhsmywr;nn&ncs. w..vherc the Tmplanuumn of the anacmx:f which is accentuated by increased demand for
- mhlb:: ie uterine cnc_iomctm.lm has b'ccn .ﬁhowtu Ht? qunng prcgnuncy. Placenta doc.s not have a’ re-
Mothers op ‘:;Pb)’ Img of inorganic lead given i.v to strictive barrier effect to prolcc.t against lcaﬁ;;ansfcrc
imp’-'xmauon ((,‘; 4111. c?ay of prcgnar{cy.lhc dgy before from the mother to fct_us‘carly n prcgnanc.y - Lc:ad
OVertomed kaus xnﬂle-rferef\cc of xmplan'tauon could crosscs.the placenta ;)stnllaly by.bOlh passive dlffusnc?n
Mogesterane ¢ u) administration (')f (e_]sjtrad)ol-l?B .an.d and active transport \vxt!).lrxcrcasnn'g amoum(slg)f lead in
el knowr m.: )le lead- chalc'd mice'"". In fact it is fetal tissues, with ad\-a.ncmg gestational age *"~’. There-
the binding 0; eavy metals including lead may affect fore, the present experiment was conducted to study the
estradiol and progesterone to their effects of exposure to lead on some biochemical and
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MATERIAL AND METHODS
\nimals and Experimental esigne

Pweaty fom immature temale New Jealand rabbits,
T 0e weels of ART vt does) wore used and man
bned woandivadeal wire cages, reared 1o the Anmmal
House, Natonal Research Centre. Anmals were given
coiventiated pellets of food and w ater ad ivdum. They
were divided inte fowr groaps. cach of six The finst and
second groups were grven fow (84 mpdg bwt) and
hi_\‘:\ CION mg kg bawt) doses of lead wcotate re
spectively, S davy weel for N weeks. orally by in
tubation

The dad and 4 th gronps were hept as control Al
proups (except group IVY were teated with pregnant
mare serum ponadotrophin (I'cllv,:vnu. PMSG, Intervet,
Holland), 200 1U, vm tollowed by mjection of human
choronie ponadotrophin «l‘u‘g:n\‘|k HCG, Oiganon, Ho
land), 200 LU, v, d8hes after imuation of PMSG
treatment, 48.72 hes bolore decapitation of rabbats

Qvanes were immediately collected after slaugh
tering of rabbits in Ham's F-10 medium (Ham's nutn-
ent minture, F-10, JRH Brosciences 1 enexa, KS, USA)
The pumber of tollicles, cotpora haemorrhagica and
corpora tutea (total ovaran response) was connted for
detenmninatian of ovanan activity. Twenty four ovaries {
0% of the total ovanes) were randomly selected for
this study, Group 1V was used as control for group I to
determ n'c the effect of PMSG on the ovanan activity
Blood Sumples

Blood Samples were collected during decapitation
of rabbits 10 2 tubes containing either FDTA (for hae-
matological examination) or heparin (for separation of
plasma) Rleod plasima was collected .m hq‘;mm.:cd
tubes & kept at - 20°C, unnl analysed for biochemical

and hormonal assays.

i acconding to

Total proteins content was determine 1
(%),

!‘Ntrr.\“"n; cholesterol levels acconiing to Watson .
plasma cortisol concentration (Km\l.x’!;m n."d Paut, (180
Total lpwds  Fnnge and Dunn e, “. hereas, [f,\\.
pesterone and estradiol-1 7 B were determined by using
;.xdmimmumc.\ss:\}' techniques according to the meth.
ods of .-\lﬂ::l\;m‘.”m and Allen and Redshow 19) Aj
iquats of bload were also collected freshly on EDTA for
haematalogical parametess (RBCs, WBCs, Hb, plate-
lets. HCT, MCV) using cell counter Serona Diagnostic
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1201, i the Centeal Lab, National Research Cenne
1

n and morganic phosphopyg
¢ Jdetermmed by using
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alter wet ;.
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ations (n plasimi) wer
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Statisticnl analysis @
walysed statistically according o the

Data were % -
cor and Cochran (1 ysing Swdent's

method ol Snede
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RESULTS
lofluence of lead toxicity on ovarian activity:
In the present study, all the vinmin does (except

IV) were treated with 200 L PMSG to augment

pioup Wil ugmen
prowth, followed by mjection of HCG,

the folhculu tion of
after mating to induce ovulation in virgin does,

Imection of PMSG, 4-5 days before slaughtering of fe-
male rabbits (does), stimulated the ovarian activity and
resulted in increased total ovarian response (Total num-
ber of growing follicles + corpora hacmorthagica + cor-
pora lutea), Table (1. Administration of low dose of
lead acetate (S.4mg / kg bawt) to rabbits (group 1) re-
sulted in a remarkable decrease in total ovarian response
and decrease in ovulation rate and ovulation percentage
compared to control group (group .

v, Jhes

Moreover, ammals received high dose of lead ac-
etate (10.8mg/kg bawt, group I were highly affected
with the treatment and showed a significant (p<0.05) de-
crease in total ovarian response, and significant (p<0.01)
decrease in ovulation rate  and ovulation percentage
compared with the control group.

Biochemical and Hormonal changes :

The effect of lead administration on the biochemical
and hormonal levels in the blood plasma of female rab-
bits was shown in Table (2).

Total proteins were significantly decreased with low
and high  doses of fcad compared with the control
group. Total lipids concentration was significanty
(p<0.01) decreased in groups Tand 11 respectively, com'-
pared with the control group. Cholesterol lc\"cl's. have
recorded also a high significant (p<Q.01) increase in the
plasma of rabbits received only high dose of lead. More-
over, exposure of female mhbils‘m lead resulted in &
'"!-‘hl:\' s.lgmfw;.ml (P<0.001) increase in the plasma lev-
els of iriglycerides in groups I and 11

. l;-:npr:t;tl:‘? :rf lrc['rmiuctiw.: hormones concentrations
Eslmdm!-} "{3 ' r:.m:d {ubbus are shown in table (2).
vy 8 WA significantly (p<0.01) decreased it
group 1and group 11 a5 compared wiih that in the
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Table (2) : Some biochemical and hormonal variables in the
different doses of lead acetate . (Mean + S.E)

**Pe 0]

. J Jhad 58,1 13
»"-‘j“'l"'s‘v p 1=
vl
¥ ifect of PMSG on Ovarian activity of rabbits pretreated with lead, (Mean 3 S I
Table il ¥
n=f
. Control Low dose lead \\‘
Control il Hig .
aithout l".\|1r;(‘: treatment| with PMSG treatment (S.4mg/kg. b.wt) (l(;i;!}r)ndglj)l\r,:l}gb\?l)
]
) No clear "y .
l."::}()\."--'“n folliculat ’:yn)‘.\'lh 25,75 +1.65 19.86 +1.88 19.13 + 211
::.r\uh&;'
/ a » - L3
p— - 16.83 = 1.65 10.86 4 1.16 90415
U_-_);'_AL o
b"’——’— ——
yulation % 65.36 % 54.68 % 47.05%,
ovalatron
———

blood plasma of female rabbits received

n=6
. -1 D Low dose lead High dose lead
Variables Control with PMSG (5.4mg/kg. b.wt.) (10.8mg/kg.b.wi)
Total proteins 5.88 +0.37 491+013 4534017
(g/L)
Total Lipids - o
o 401.002 +50.18 209.49 + 13.21 190.03 + 13.05
{mg /dL)
Cholesterol 111.22 +6.11 127.49 + 12.81 140.04 + 6.35 ”
(mg/dL)
Triglyceride *xx rs
115.55 +5.65 290.2 + 13.47 284.2 + 18.55
(g/dL)
Estradiol (pg / ml) 87.98 + 15.6 26504253 26.47 +5.09
Progesterone (ng / m) 13.53 +2.83 3154127 2.90 £0.73
\ B
Cortisol (ug /L) 2124007 470£036 10,03 £3.10
' P<gs P < 0] *5% P < 0.001
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Table (3) : Concentrations uf.\({m_e mineral
! T acetate . (Mean 4. 5.E)

in the blood or plasma of female rabbits received different doses of lead
n the

n=6h

Control with PMSG

Low dose lead
(S4mg/kg. b.wt.)

High dose lead
(l().%mg/kg.b.wt)

Lead (Mg /dL) 379 + 036 21.75 + (.84 37.86 +1.95 .
Zine (Mg /dlL) 214.62 4 16,39 197.124 5.1 1‘ 152.90 + 5.62"
Calcium (1otal) (mg / dL) 9.93 £0.49 8.39 + 0.37 _ 6.12+0.10 .
Phosphorus (mg / dL) 7.83 4 0.37 5.834+0.21 4.53 +0.19
* P<0.05 **P< 0.0l P <(0.001 lead (blood). Zn/ca/ p (plasma)

Table (4) : Haematological picture of female rabbits treated with different doses of lead acetate .

(Mean + . S.E)

n=6
Variables Contro} with PMSG (Sl‘gxz;,f}?(;c :)u\lv(i) “%’%lr’n‘;?l:g{fiﬂ)
R.B.Cs g0 6.18+0.16 533+032 470£015
Hb gm % 13.90 +0.70 13.63+0.18 13.50 +0.19
HCT 42.03 +0.36 31715 $0.58 3650 +1.04
MCV 75.50 +13.00 70.40 + 1.81 69.75 +1.93
W.B.Csy o? 10.33 +0.76 13.23+0.52 ) 17.53+2.03 "
platelets x 10° 182.93 + 12.88 365.75 +8.16 o 358.25 +26.13 "

*P<0.05 **P< 0.01
control group. Progesterone concentration measured
48hrs after administration of HCG was low, concurrent
with the stage of the cycle and the ovaries contained
few numbers of growing follicles with scanty number
of corpora lutea but contained mainly corpora hae-
morrhagica, Therefore, progesterone levels were sig-
nificantly (p<0.01) lowered in lead treated groups.

A highly significant (p<0.001) increase in cortisol

concentration was recorded in plasma of both lead treat-
ed groups,

The levels of some clements such as lead, zinc, Ca

& phosphorus in the plasma of treated animals were il-
lustrated in Table (3). A highly significant (p<0.001) in-
crease in the level of Jead was recorded in both lead
treated groups, Whereas, a significant decrsase ip the
level of zine was observed in high dose group (group
II). Total ca concentration in the plasma recorded a sig-

nificant decrease in animals of group I, A highly

=** P < 0.001

8

significant decrease (p<0.001) in phosphorus level was
also observed in both lead treated groups.

Haematological changes :

As shown in Table (4), a significant decrease in
RBCs count was recorded after low & high doses of
lead administration, A highly significant (p< 0.001) de-
crease in HCT value was also noted in both Jead treated
groups. Whereas, a significant increase in WBCs and
platelets Counts were recorded in groups [ and II re-
spectively. On the other hand, haemoglobin concentra-
tion and MCV were not significantly changed.

DISCUSSION

In the control group (gp.111), injection of PMSG fol-
lowed by HCG hag stimulated the ovaries of treated
does and increaseqd the number of Graffian follicles (Ta-
ble 1.) which are subsequently ovulated under the
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nfl®  lutea in the OVaTy:
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-ll'

cent study, oral administration of lead
n the lm; /kg, group 1 and 10.8 mp /kg, proup 1)
(54 ;ns (0 a significant decrease in total ovarian
ks led 10 d :
alf\'““bml,‘mm rate and ovulation percentage,
ovilie

psponses lings coordinated with the results reported
e fIndINES
These

welord [22,. o .

. . indicated that lead adn?mlslr:}nnn w.as. f1c-
ﬂne} l by variable effects on cireulating luteinizing

:‘\mpamdl i;) levels , pituitary LH | and pituitary LHB

h‘m?nc \ ‘n resting a dual site of lead action ; (a) at the

m RP‘A. 'l:cugf,pl)umlamic pituitary unit , and (b) directly

1:\;;1‘;1:1'1 of gonadal steroid biosynthesis .

celale

fi
\

It has been reported also that di.va‘lem cations |
including lead , may interfere .wilh pnu-ltary hormone
lease  via interactions wnh' calcm.m-dcpcndcm
condary messenger systems which n(%]),mc hormone
release from secretory granule storage .

Regarding the biochemical changes, the resulls of
the present study showed that administration of lead re-
sulted in a sigmficant decrease in the level of tolal pro-
teins . These results agrees with that previously re-
ported 24 They stated that chronic lead toxicity in
humans resulted in renal loss of important nutrients
such as amino acids , glucose and phosphates,

These changes were in correlation with the in-
hibition of renal mitochondrial functions as a result of
structural damage 1o mitochondria and morphological
changes in the proximal tubules (25) in association with
inhibition of several enzymes (26) Stowe et al. 7).
ported that pupies fed on 100 ppm lead acetate from 6
08 weeks of age exhibited hypoproteinacmia
Icre;md serum albumin . O

and sheep (29)
tl proteins . The |
250 atributed g ¢
This hormone
grading (hem
tein Jevels |

and de-
ther studies on adult goats

revealed a significant decrease in to-
owered plasma protein leve] may be
he clevated levels of plasma cortisol |
is known (o catabolize proteins by de-
into a2mino acids and thus lowering of pro-

“A&?" the other hand, our results WeTe not consistent

llel M‘}u‘:’ls: :f C.Iausgn cl.al B0 who detected that cat-
Moteing c‘lp Poisoning did not show any change in total
¢ s ltent .whcn compared with healthy ones .

Pancy in the results might be due (o the dif-

Cr(‘ncc i .
" the dose » Species of the animal

of Yeatnen, and duration

e Sion: .
trjg];:gnfﬁca?t INcrease in the plasma cholesterol
duye endes in Jeaq treated groups (1 and IT) may be

de .
“Teased peripheral uptake and increased

rc}mc f
fom i . . -
the liver (31,32) - This elevation indicates

129

also that synthetic activity of ovarian tissues is severely
affected and became incapable of converting them into
seX  steroids, The change in cholesterol Jeyel is
considered very important as it Plays a vital role in
follicular develepment, since iU is known 1o be a
precursor in steroid hormones produced in the gonads
and adrenal cortex and as an integral part of all cells and
their component part . In general | cholestero] is used to
monitor lipid metabolism | The increase in cholesterol

level in lead treaed groups (1 and 1I) may be due to
increased uptake of cholcstcrol-containing lipoprotein
by a non receptor medijated pathway or uplake of free

cholesterol from cholesterol rich lipoprotein 1o the cell
membrane (32)

The levels of total lipids  were
decreased with both lead treated grougs (I
decrease may

significantly

and I1) | this
possibly be due to or secondary to

malabsoTlion and occasionally with parenchymal liver
discase O3 |

The present study showed a significant decrease in
the levels of estradiol-17B and progesterone , with a sig-
nificant increase in the levels of cortisol in both lead
treated groups (I and I1) . This could be explained by the
effect of the metal on the brain organization resulted in
decreased frequency and / or amplitude of the pulsatile
gonadotrophin secretion . This is also might be due to

toxic effect of lead on the ovary and / or combination of

both (2) . Aphotupa et al (39 reported that lead de-

creases the catabolism of sex steroids by decreasing the
enzymes essential for their breakdown . If so , the re-
sults presented in this study indicated that the synthesis
of progesterone and oestradiol-17B was inhibited , The
most probable causes of such inhibition is the decreased
production of sex steroids in animals exposed 1o lead ,
which seems to be : an inhibition of the synthesis and
release of gonadotropic releasing hormone (GnRH) in
hypothalamus ; an inhibition of the synthesis and release
of LH and or FSH in the hypophysis ; a reaction be-
tween organic lead and the gonadotropins in the plasma
» and finally a direct effect on the synthesis activity of
sex steroids in the gonads and /or adrenals @5

Increased cortisol level is considered a valid
indicator of stress imposed to the animals . The stressful
condition induced by lead may alter the pattern of
secretion  of  some reproductive  hormones and
conscquently affected the reproductive potentials (36),
Stress reduces the reproductive efficiency in several spe-
cies presumably through activation of the hypothalamic-
pituitary -adrenal axis and this involves a suppression
of gonadotrophin secretion by glucocorticoids 37) 1t
has been shown also that high plasma concentration of
corticosteroids can cause a decline in plasma LH and
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