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ABSTRACT

The influence of lead (5mg/kg b.w) and cadmium (2mg/kg b.w) after chronic treatment of the rabbits on serum protein
is investigated. Significantly raised content of the cholesterol, ASAT and ALAT; hypo-albuminemia and hyperbeta-
globulinemia of the background of one hypoproteinemia and low A/G coefficient are established. On basis of obtained
result can to show degree of liver parenchyma damage and as trial for used the hyperbeta-globulinemia (at chronic
treatment with cadmium is stronger markedly) as indicator for delimitation of enteral from parenteral toxication, at
that is noted hypergamma-globulinemia.
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PA3LUWPEHO PE3IOME

TexkuTe MeTanu OKa3BaT HEraTHBHO BIIHMSHUE
BbPXY pacTexa, MpOyKTHBHOCTTA, OOMEHHUTE POLIECH
1 yCTOHYUBOCTTA Ha )KUBOTHUTE, BOAAT A0 XUIIEPTPODHs
Ha HaJOBOPEYHNTE HKIIe3HU KaTO TIOBHILIABAT M CEKPEIHTA
Ha KOPTHUKOCTEPOHMIHM. B TOBa OTHOIIEHHE OJIOBOTO M
KaJIMUAT TPUTEKaBaT Moa4YepTaH WHXUOUpam; edext
BBbPXY peIMiia eH3UMH KaTo OJO0KUpar CylhXuApHIHNATE
UM TPYIH, pa3cTpoiiBa ce YCBOSIBAHETO HA CBOOOJHUTE
AMHMHOKHCEIIMHA W CHHTe3ara Ha OeNThYMHHUTE, KOETO
B KpailHa CMeTKa BOJM JIO CHIIKaBaHE KAauyeCTBOTO M Ha
JKMBOTUHCKUTE CYpOBUHHM M TPOIYKTH, IOJY4YE€HH OT
XpaHEHH C TEKKHU METaJIN JKUBOTHH.

KaTO UMaxMe€ IMpea BUA, Y€ IPOMCHUTC B
CepyMHHUTE OCITHUMHM Ca paHEH MPHU3HAK 32 TOKCUUHH
YBPEXKAAHUS HA YEPHUSI Ipo0, HUE CH IIOCTABUXME 3 11eJT
Jla IPOyYHUM HErOBOTO HHBO M MPOGMI MPH XPOHUYIHO
TPETUPAHU 3aiLU C OJIOBO U KaJMHUU U I'O CBBPXKEM ChC
CTEIEeHTA Ha YBPEXK/aHe Ha OpraHa.

3a U3BEKAAHE HA OMUTHUTE U3noa3Baxme 30 Opost
3aiilM OT nmopozaara benruiicku BeJIMKaH, pas3ieicHu Ha
KOHTPOJIHA U JIB€ ONMUTHHU Ipynu. Ennara onurHa rpymna
3axpaHBaxMe eKeTHEBHO B IpoabinkeHue Ha 30 1uu ¢ 5%
BOJICH pPa3TBOp Ha OJIOBEH alleTar Taka, 4e MPHEMaHOTO
KOJIMYESCTBO OJIOBO 3a JICHs 1a Obae 7 mg/Kg )KHUBO TEIUIO,
a BTopara rpymna ¢ 5% BOJIeH pa3TBOp Ha KaJMUEB arierar
¢ nHeBHa 103a 2 mg/kg xuBo Terno. KpbB 3a usciensane
B3emaxme Ha 0, 15 u 30 fgeH oT yiHara BeHa.

OOmmusT 0enThK orpeesIxMe o
OuoperoBusi Merox, a OenTbyHMTEe (Qpakuuu upes
MHUKPOEIEKTPOohope3a BbPXy HOCHTEI LIeJIOTes P CHJla
Ha Toka 190 V 3a 20 min, omnseTssBaxme ¢ Amidoschwarz
10 B u oryuraxmMe Ha MHTErpHUpall ICH3UTOMETHD
Carl Zeiss Jena. KommuecTBOoTO Ha Xojecrepoina H
AKTHBHOCTTA Ha acmapraraMuHoTpancdepasara / ACAT/
U amaHuHaMuHOTpaHchepaszara /ALAT/ onpenemsixme
c tectoBe Ha ¢upma Huma-lab, Multitract Bulgaria.
[Monyuyenute pesynratu obpaboTuxme 1o CTHOIBHT-
®Ourep.

XpouuuHoto mpuemane Ha oioBo ( 5 mg/kg
JKMBO TeIIO JHEBHO ) M kagmuid ( 2 mg/kg xuBO Ternio
JTHEBHO) OT 3ai{li BOJIM JI0 YBPEXaHe Ha YePHOIPOOHUS
MapeHXHM, B Pe3y/ITaT Ha KOeTO Ce HaOIIo/1aBa HapacTBaHe
HuBoTo Ha ASAT, ALAT u xonecrepona; pa3BuBar ce
XUIMOAIOYMHUHEMUSI U XurepOeTa-rioOyIuHeMEsT Ha
¢oHa Ha enHa OOIIA XWUIONPOTEMHEMHsI W HaMalleH
A/T" xoepuument. Te3n NpOMEHN 3aBHUCAT OT BPEMETO
Ha BB3JICHCTBHE HAa TOKCHYHUS (HakTOp Karo ca Mo-
MOAYEPTAHH IPU XPOHUYHO OTPABSIHE C KaJMHH.

B mudepennuaiHo TMarHOCTHYHO OTHOLICHHUE
xurepoeTa-no0yIMHEMHsATa MOXe /1a ObJie N3M0I3BaHa
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KaTo KpUTepHii 3a oTaudepeHpaHe Ha eHTepaiHara OT
MapeHTepantHaTa XpOHUYHA TOKCHUKO3a Y )KUBOTHUTE.

INTRODUCTION

Anthropogenic factor with special ecological considerable
for our country (Bulgaria) is the soils and forage
contamination by heavy metals. Their possibility to fall
with various levels into food chain lead to intensify the
attention of the research-workers and the experimenters
towards their determination, accumulation and control
with view to protection of the human health.

Heavy metals show negative effects on growth,
productivity, exchange process and stability of animals
[16], lead to hypertrophy of adrenal glands and increase
corticosteroids secretion [6,8]. In this respect lead
and cadmium have marked inhibition effect on series
enzymes as blocked sulphdril groups, disorganization of
assimilation of the free amino acids and synthesis of the
proteins, which lead in the final reckoning to reduce of
the quality of animals raw and products [13].
Ourresearches[10,11,12,13]and othersresearches[15,22]
prove, that the lead and cadmium have affinity towards
the kidneys and liver. Attack sulphdril groups of the renal
molecules and enzymes [17], inhibit the proteases [4] that
caused disturbance of the proteins syntheses. Therefore
the permanent stress of the increased contents of the lead
and cadmium through the food lead to disturbance in the
assimilation processes and proteins syntheses.

We have taken into consideration the serum proteins
changes are the early symptom for the liver’s toxic
injury, we set the target to investigate its level and profile
at chronic treatment of the rabbits by lead and cadmium
and it joint up with the organs injury degree.

Material and methods

Thirty Belgian rabbits were included in the experiment.
Rabbits were divided into control and tow experimental
groups. In the experimental group 1, 5% of lead acetate
was administered daily in the form water solution in
continuation of 30 days, so that the accepting quantities
lead for one day to be 7 mg/kg body weight. In the
second experimental group, 5% cadmium acetate was
administered daily in the form water solution with dose
2mg/kg body weight daily. Blood samples were taken
from ear vein at 0, 15 and 30 day.

Total proteins determine according to bioretive method
[2], protein fractions though the microelectropherase on
the bearer celogel at 190 V electric forces for 20 min, stain
with amidoschwarz 10 B and read to integral densitometer
Carl Zeiss Jena. The quantity of the cholesterol and
the activity of aspartataminotranspherase (ACAT) and
alaninaminotranspherase (ALAT) were determined with
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tests of the Huma-lab, multitract Bulgaria firm. The
results were statistical analyzed using Student’s t-test.

RESULTS AND DISCUSSION

The basic functions of the liver can to be in following
directions: participation in the exchange of the sugars,
fats, proteins, pigments and vitamins; it has excretion,
bile generant, inoffensive, coagulation functions. For this
at series of infectious, untainted and parasitic diseases,
toxic and others conditions the liver can be attacked.
From dates of tables 1 and 2 were showed that the
chronic lead and cadmium administration on the rabbits
lead to importance changes in the liver activity and
proteins profile of the blood. The role of liver is great
exceptionally for supporting of the constantly level of the
cholesterol in the organism [2], because it is not only it
excrete through gall, but so it accumulate in the it cells
after etherification.

The detection of enhanced concentration of enzymes cells
liver in the serum blood is indication for damage of the
liver’s parenchyma [9]. In this sense, high concentrations
of ASAT and ALAT in serum blood in our research,
show toxic effects of the tow elements. According [2],
at chronic liver damage, concentration of ASAT even is
higher than ALAT in result of the release of isoenzyms
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from the mitochondria. Raised activity of the enzymes
follow to examined no only as result of their release from
necrosis of the cell’s liver in the blood, but so as result
from break of the proportion between their synthesis
process and their secretion from liver in the result of the
changes in the permeability of cell’s membranes.

The lead and cadmium ions are showed marked affinity
toward the sulphdril groups of the number enzymes
as them inhibit [4,5,7]. Under influence of the chronic
load of the toxic elements, proteins assimilation is
disorganized. For this detection in our research connected
with damages in the liver profile, we associate with the
created of metabolism tension in the organism, that
lead to disturbance in the nitrogen balance and level of
molecules [17]. Connected with toxic effect of the tow
elements too found high concentration of methionin in
the blood, as well as low it concentration in the meat [13]
that are results of the active detoxication processes flow
in the liver.

The dates in the table 2 are showed, that the general
proteins and albumen decrease with increase the time
of influence of the toxic elements and the degree of the
capillary wall damage. While decrease of general serum
proteins is 10-12%, decrease of the albumen is 24-60%,
as so it is stronger markedly after treatment of the rabbits
with cadmium. Independently, that another author indicate

Table 1. Level of cholesterol, ASAT and ALAT in the blood of rabbits, chronic treatment with lead (5mg/kg)
and cadmium (2mg/kg body weight)

Index control I experimental IT experimental
Smg pb/kg b.w 2mg Cd/kg b.w
Cholesterol, mmol/l 7.5+1.1 10.2£1.5 11.8+1.7
ASAT, U/l 10.8+1.8 18.4+1.1 20.2+0.94
ALAT, U/l 16.4+1.6 30.3+2.2 31.5+1.9

Table 2. Level of the general serum protein and protein profile of rabbits at chronic treatment with lead (Smg/kg
b.w) and cadmium (2mg/kg b.w)

Group Day of the General Albumen  Globulin A/G
examination protein, g/l % alpha  beta gamma

Control 0 70.6+0.33 5442.2 12 13 25 1.08
15 71.8+0.29 55+1.8 11 12 27 1.08
30 70.9+0.22 54+2.4 11 14 25 1.08

I experimental 0 70.2+0.24 5442.3 12 13 25 1.08
15 65+0.35 48+2.8 10 18 27 0.87
30 63.3+0.31 41+1.6 8 20 29 0.72

IT experimental 0 70.4+0.28 55£1.9 12 13 25 1.1
15 64.2+0.21 27+2.1 12 26 27 0.42
30 62+0.34 22423 12 36 28 0.30

Standard * 70 - 75 55 - 65 8§-12  7-13 17-23
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Figure 1. denzitograms of serums from healthy /A/ and chronic treatment of the rabbit with lead (B) and with
cadmium (C)

raised of the alpha-globulin fractions at toxic damage of
the liver [21], at our research determine strong raised of
the beta-globulins (form 2 to 3 hold/ figurel.B). Unison
of our results are results of [14] and [18].

Increase of the beta or alpha-globulins is connected with
the reactive irritation of reticul-endotel system as a result
of toxic damage of the liver cells [19]. Our established,
raised of the beta-globulins that are possible using in the
deferential diagnostically attitude according parental
toxication, at that usually is observed increased of the
gamma-globulins [19]. The total quantity of the globulins
keeps as albumin/globulin coefficient decrease strongly.
Consequently, at chronic treatment of the rabbits with lead
and cadmium is observed well appearance hyperbeta-
globulinemia with hypoalbuminemia of background of
one norm or weakly appearance of hypoproteinemia and
low A/G coefficient. The decreased of the albumins is so
much higher, that degree of liver damage is higher [20].
Raised need of the methionin and cestin for the organism
at toxic effect of lead and cadmium [13], as so the higher
level of the beta-globulins in blood, that is indication not
only break of proteins, but so fat exchange.

CONCLUSION

The chronic accepting of the lead (5mg/kg b.w) and
cadmium (2mg/kg b.w) in rabbits lead to liver parenchyma
damage, in result of raised levels of the ASAT and
ALAT and cholesterol; develop of hypoalbuminemia
and hyper-globulinemia of background of one general
hypoproteinemia and decrease of the A/G coefficient.
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These changes dependent on the time and influence of
the toxic factor, that is markedly at chronic poisoning
with cadmium.

In the deferential diagnostically attitude the hyperbeta-
globulinemia, that is possible used as criterion for
deferential of enteral from parenteral chronic toxication
in animals.
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