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Abstract

The present study was conducted to evaluate the ameliorative effect of L-carnitine (LC) against possible del-
eterious effects of cefquinome sulfate (CS) on hematological, hepatorenal parameters and histopathological
changes of some internal organs in male rat’s model. Therefore, sixty mature male rats were equally assigned
into four groups as following: The control group of rats was administered with two subcutaneous (SC) in-
jections of physiological saline (vehicle of other drugs) (2 ml/kg. b.wt once daily for 5 successive days and
2ml/kg. b.wt once daily for 56 successive days), the second group was injected subcutaneously with LC (200
mg/kg b.wt. once daily for 56 successive days), the third group was administered with SC injection with CS
(50 mg/kg. b.wt once daily for 5 successive days) and the fourth group was injected subcutaneously with CS
concomitantly with LC by the same doses at the same treatment periods as mentioned in 2™ and 3" groups.
The obtained results showed that administration of CS induced a significant (P< 0.05) increase in WBCs count
and serum levels of alanine amino transferase, alkaline phosphatase and creatinine with significant (P< 0.05)
decrease in PCV value and serum levels of albumin. Moreover, CS induced histopathological changes on liver
and kidney tissues. Conversely, administration of LC concomitantly with CS ameliorates all previous hemato-
logical, biochemical, and histopathological alterations induced by CS. It could be concluded that CS induces
mild to moderate troubles on blood picture, hepato-renal indices and histopathological findings which could
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INTRODUCTION

Antibiotics are primarily used in animals to avoid or treat
bacterial infections, such as mastitis, arthritis, infections of the
respiratory tract, gastrointestinal disorders and other diseases
(Darwish et al., 2013).

Numerous widely used antibiotics may affect the metabolic
breakdown of other medications or result in cardiovascular or re-
spiratory depression. Instead of being associated with allergic re-
actions or cytotoxic lesions, these adverse reactions are thought
to be caused by the direct effects of antibiotics on certain physio-
logic processes. Attention should be taken towards these adverse
effects (Dancer, 2004).

Cephalosporins are bactericidal antibiotics with a wide range
of activity and are derived chemically from 7 aminocephalosporic
acid. They are linked to penicillins structurally and functionally
because they contain a common B-lactam ring. They consist of a
six-membered ring with a connected sulfur atom and a B-lactam
ring. (Choma, 2007; Naqvi et al., 2011).

Cefquinome Sulfate (CS) is a fourth-generation cephalospo-
rin that was produced only for animal use. It exhibits strong anti-
microbial properties against a variety of bacterial species includ-
ing many Gram-positive bacteria, some Gram-negative bacteria,

be ameliorated by L-carnitine in male albino rats.
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vibrio, spirochetes and mycoplasma (Coulthurst et al., 2005). It is
widely used to treat bacterial infections of the respiratory system
and the udder in cattle and pig (Zonca et al., 2011).

Cephalosporins have a high therapeutic index and a very
low incidence of adverse drug reactions. The adverse effects of
cephalosporins, except for hypersensitivity, depend on the dose
and duration of administration. As, cephalosporins cause agran-
ulocytosis, glomerular and interstitial nephritis, tubular necrosis,
hepatitis, and neurotoxicity (Maden et al., 2001).

L-carnitine (LC) is a natural compound, described chemically
as L-trimethy |-3-hydroxy ammonobutanoate. It is an endoge-
nous co-factor that improves the metabolism of carbohydrate
and lowers the accumulation of toxic metabolites inside the cells
when subjected to ischemia (Salama et al., 2012).

L-carnitine is essential for the transportation of long-chain
fatty acids from the cytosol to the mitochondria so they can start
the oxidation cycle (Brass, 2000; Rani and Panneerselvam, 2001).
It acts primarily as an efficient dietary supplement and has anti-
oxidant properties (Brass, 2000).

Many previous studies focused on the effects of different
cephalosporins on hemato-biochemical status, few of them who
use antioxidant drugs such as LC to ameliorate their side and/
or adverse effects. The novelty of such study is to evaluate the
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possible troubles of CS on hematological, biochemical param-
eters and histopathological picture with possible role of LC in
restoring these possible deleterious effects in male albino rats
was evaluated.

MATERIALS AND METHODS

Drugs and reagents

Cefquinome sulfate (Cobactan) ® injection was obtained from
MSD animal house, USA. L-carnitine (L-carnitine) ® ampule is
provided by Arab Company for Pharmaceuticals and Medicinal
Plants (Mepaco-Medifood), Egypt. all the diagnostic assay kits for
hepatic and renal function tests were obtained from Bio-diag-
nostic Company, Egypt.

Experimental design
Animals and management

Sixty healthy mature male albino rats (with a weight of
180+10 g and about 150 days old) were purchased from Medi-
cal Research Institute of Alexandria University, Egypt. Rats were
housed in separate plastic cages (6-8 rat/cage) with soft wood
chips for bedding under unique conditions (23+2°C, 55% RH,
and 12-h light/dark cycle) and had regular food and water ad
libitum. The animals were acclimatized for 2 weeks prior to the
commencement of study to ensure normal growth and behavior.

Approval to use animals in research and teaching has been
obtained from the institutional animal care and use committee
(IACUC) Alexandria University (5/2022/128). The rats were equally
divided into 4 groups as following:

Group1 (control): Rats were injected subcutaneously with two
doses of physiological saline (2ml/kg. b.wt once daily for 5 suc-
cessive days with 2ml/kg. b.wt once daily for 56 successive days)
Group 2 (LC group): Rats were injected subcutaneously with LC
(200 mg/kg b.wt). (Kopple et al., 2002) once daily for 56 succes-
sive days.

Group 3 (CS group): Rats were injected subcutaneously with CS
(50 mg/kg. b.wt). (Vasseur et al., 2014) once daily for 5 successive
days.

Group 4 (CS plus LC): Rats were injected subcutaneously with CS
(50 mg/kg. b.wt once daily for 5 successive days) concomitantly
with subcutaneous injection of LC (200 mg/kg b.wt. once daily for
56 successive days).

At the 2" week, T month and 2 months from the beginning of
drug administration, 5 rats from each group were euthanized and
blood samples and body organs samples (liver and kidney) were
collected for further analysis.

Blood sampling

Blood samples were collected from the retro-orbital vein from
the eye of the rat by using heparinized micro-hematocrit tubes
under light ether anesthesia before being euthanized by cervical
dislocation. Two blood samples were collected from each animal.
The first blood sample was collected on EDTA for hematological
studies. The second blood sample was collected without antico-
agulant in clean test tubes, left for 2 hours at room temperature
in slope position to clot, and then centrifuged at 3000 r.p.m for
15 minutes to separate serum. Clear serum samples were stored
at -20°C until used for biochemical analysis.
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Hematological studies

The hematological parameters were measured automatical-
ly by using Mindray® BC-2800 Auto Hematology Analyzer with
three-part differentiation of WBC according to Buttarello and
Plebani (2008).

Biochemical studies

The biochemical parameters were measured colorimetrically
according to Reitman and Frankel (1957) for serum ALT and AST
activities, Belfield and Goldberg (1971) for serum ALP activity,
Doumas et al. (1971) for serum total protein and albumin lev-
els, Coles (1974) for serum globulin level, Coulomb and Farreau
(1963) for serum urea level and Bartels et al. (1972) for serum
creatinine level.

Histopathological studies

The kidney and small fresh specimen from liver were collect-
ed and rapidly fixed in formalin solution 10%. The fixed spec-
imens were processed using conventional paraffin-embedding
techniques. Paraffin blocks were cut by microtome into 5 mi-
crons thick sections and stain with Hematoxylin and Eosin (H&E)
for light microscopic examination according to the method de-
scribed by Harries (1989).

Statistical analysis

The obtained data were analyzed by using one-way analy-
sis of variance using SPSS, version 25. Means were compared
by Tukey,s test was performed to evaluate variations between
groups when a significant difference was detected. The signifi-
cant effect was set up at P<0.05. Data were presented as mean +
standard errors (SE) (Steel and Torrie, 1980).

RESULTS
Hematological findings

Results revealed that CS administration in male albino rats in-
duced a significant (p<0.05) reduction in PCV % with a significant
(p<0.05) increase in WBCs count at the 4™ week of the experiment
as compared with control group of rats. While co-administration
of LC with CS induced a significant (p<0.05) increase in PCV %
as compared with rats administered CS alone. Moreover, male
rats administered with LC alone showed a significant (p<0.05) in-
crease in Hb concentration at the 2" week and RBCs count at the
8" week of the experiment as compared with control group of
rats. Conversely, there were insignificant changes in all hemato-
logical parameters in all other experimental periods and in other
groups of rats as compared with control group of rats (Table 1).

Biochemical findings
Effect on serum hepatic enzymes

The results in Table 2 showed that the activity of serum ALT
and ALP significantly (P < 0.05) increased in CS-administered rats
as compared with control rats at the 2" and 4" week respective-
ly. While co-administration of LC with CS results in a significant
(p<0.05) decrease in serum ALT and ALP level as compared with
rats administered CS alone. Conversely, there were insignificant
changes in serum activity of ALT and ALP in all other experimental
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periods and in other groups as compared with control group of
rats. Moreover, there was insignificant change in serum AST lev-
els in all groups all over the experimental periods as compared
with control group of rats.

Effect on serum proteins

The results in Table 3 showed that there was a significant

(P<0.05) decrease in serum albumin level at the 4t week of the
experiment in CS-administered rats as compared with control
group of rats. While, co-administration of LC with CS results in a
significant (P<0.05) increase in serum albumin level as compared
with rats administered CS alone. Moreover, rats administered LC
alone showed a significant (P<0.05) increase in total protein and
albumin levels at the 2" week and in globulin level at the 2™ and
4t week of the experiment. Conversely, there were insignificant

Table 1. Effect of administration of L-carnitine (LC) and cefquinome sulfate (CS) on hematological parameters in mature male rats (n.= 5) at different periods.

Parameter Period Control L-carnitine Cefquinome LC+CS
2 wk. 12.12 £ 0.39° 13.34+0.18* 12.44 £ 0.26® 13.20 + 0.29%
Hb (g/dl) 4 wk. 13.14 +0.30° 13.92 +0.19° 12.76 + 0.26° 13.46 £ 0.43°
8 wk. 13.16 + 0.09° 13.14+0.13* 13.30 £ 0.14* 13.16 £ 0.34
2 wk. 44.20 + 0.58° 43.94 + 0.46° 41.42+0.97° 44.18 £ 0.84*
PCV (%) 4 wk. 42.62 +£0.47° 42.78 £ 0.49* 39.00 £ 0.78" 40.50 + 0.93
8 wk. 42.62 £0.50° 45.00 + 0.80° 44.80 +0.57° 44.54 +0.85°
2 wk. 7.34+0.17° 7.17 £0.03 7.14 +0.16° 7.11 £0.32°
RBCs count (10%/ul) 4 wk. 7.27 +0.09° 7.40 +£0.19° 6.95+0.07° 7.29 +£0.18°
8 wk. 7.53 +0.02° 7.74 £0.07° 7.68 +£0.03 7.65+0.03®
2 wk. 8.08 +0.79® 5.90 +0.34° 9.14 +0.56° 6.78 £ 0.64®
Z;’)tal WBCs count (107 4wk, 5.48+0.19% 45240.15 7.40+0.44° 5.6240.16"
8 wk. 9.58 +£0.42° 9.42 +0.23¢ 10.96 + 0.932 8.48 +£0.81°

Values are expressed as Means + S.E. *Means carrying different letters within the same raw are significantly different (p<0.05).

Table 2. Effect of administration of L-carnitine (LC) and cefquinome sulfate (CS) on serum liver enzymes activities in mature male rats (n.= 5) at different periods.

Parameter Period Control L-carnitine Cefquinome LC+CS
2 wk. 36.00 £ 1.30° 31.00 £ 1.18¢ 81.80 +2.46° 58.60 £ 1.33°
ALT (U/L) 4 wk. 5420 +£3.12° 61.20+1.11° 86.00 £ 5.04* 81.40 £ 0.81°
8 wk. 36.00 £ 1.412 37.20 £ 1.85° 40.00 + 1.95° 34.00+0.71*
2 wk. 273.30 +3.35° 263.85 +3.09° 261.6 £4.31° 275.20 +4.05*
AST (U/L) 4 wk. 238.20 +2.08° 248.40 + 2.66° 244.00 +2.92¢ 244.00+ 3.15°
8 wk. 208.00 + 3.65° 194.00 + 2.35% 196.20 + 4.52° 199.00 + 3.79°
2 wk. 227.40 +8.16° 233.00 + 3.39° 225.40 +4.31° 217.00 + 3.90°
ALP (U/L) 4 wk. 180.20 £ 5.20° 155.00 + 3.49° 225.80 +9.92° 159.60 + 9.89°
8 wk. 145.00 + 4.90° 128.00 + 3.63° 127.80 +3.14° 142.00 + 5.63°

Values are expressed as Means + S.E. *Means carrying different letters within the same raw are significantly different (p<0.05).

Table 3. Effect of administration of L-carnitine (LC) and cefquinome sulfate (CS) on serum protein levels in mature male rats (n.= 5) at different periods.

Parameter Period Control L-carnitine Cefquinome LC+CS
2 wk. 6.52 £0.09¢ 7.24 £ 0.05* 6.60 = 0.03 6.76 £ 0.02°
Total protein (g./dl.) 4 wk. 6.60 + 0.09® 7.02 £0.10® 6.02 + 0.46° 7.06 £ 0.11°
8 wk. 6.70 £ 0.03* 6.68 £ 0.16* 6.60 + 0.09? 6.47 +0.14*
2 wk. 3.22+0.12° 3.54 +0.05° 3.10+0.03% 3.22 +£0.04°
Albumin (g./dl.) 4 wk. 3.51+£0.05* 3.38 +£0.09 3.14 £ 0.02° 3.24 +£0.05>
8 wk. 2.95+0.05* 3.10 +0.10° 3.18+0.11° 3.02+0.12°
2 wk. 3.30+0.08° 3.70 £ 0.09* 3.50+0.05%® 3.54+0.05®
Globulin (g./dl.) 4 wk. 3.09 +£0.12° 3.64 £ 0.09° 2.88 £0.18° 3.82 +£0.09°
8 wk. 3.75+0.07* 3.58+£0.12° 3.42£0.09° 3.45+0.08

Values are expressed as Means + S.E. *Means carrying different letters within the same raw are significantly different (p<0.05).

Table 4. Effect of administration of L-carnitine (LC) and cefquinome sulfate (CS) on serum urea and creatinine levels in mature male rats (n.= 5) at different periods.

Parameter Period Control L-carnitine Cefquinome LC+CS
2 wk. 39.60 = 1.36* 40.80 + 1.43¢ 4240+ 1.21° 39.40 +1.29°
Urea (mg/dl) 4 wk. 3780+ 1.07° 37.00 + 1.05¢ 34.20 +1.39° 35.60 +1.29°
8 wk. 37.80 £ 0.58® 39.00 + 1.00° 39.00 £ 0.45° 3540+ 1.03°
2 wk. 0.77 £0.05* 0.75+0.03* 0.68 +0.03* 0.73 £ 0.02°
Creatinine (mg/dl) 4 wk. 0.93 £0.07° 1.13£0.10% 1.28 +£0.03% 1.41+£0.02°
8 wk. 0.79 +0.02° 0.80 +0.05° 1.10 +0.04* 0.74 £ 0.06°

Values are expressed as Means + S.E. *Means carrying different letters within the same raw are significantly different (p<0.05).
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changes in serum proteins levels in all other experimental periods
and in other groups as compared with control group of rats.

Effect on renal parameters

The obtained results showed that there was a significant
(P<0.05) increase in serum creatinine level at the 4t and 8" week
of the experiment in CS-administered male rats as compared
with control rats. While co-administration of LC with CS results
induced a significant (P<0.05) reduction in serum creatinine level
as compared with rats administered CS alone. Conversely, there
were insignificant changes in serum creatinine level in all other
experimental periods and in other groups of rats as compared
with control group of rats. Also, the serum level of urea remains
unchanged in all groups all over the experimental periods as
compared with control group of rats (Table 4).

Histopathological findings
Histopathological effects on hepatic tissue

Liver section of the control male rats showed normal histo-
logical structure of central vein and hepatocytes in the 29, 4t
and 8" weeks of the study (Fig.1A). Similar histological structures
were seen in male rats administered with LC in the 29, 4% and
8™ weeks of the study (Fig.1B). Liver section of CS- administered

male rats showed congestion of portal vein and intense inflam-
matory cell infiltration in portal area in the 2" weeks of the study
(Fig. 1C). In the 4% week of the study, fatty degeneration of he-
patocytes was noticed (Fig. 1E). On the 8" week of the study, focal
hepatic necrosis was noticed (Fig. 1G). However, liver section of
male rats co-administered with CS concomitantly with LC showed
mild inflammatory cell infiltration in portal area with relatively
normal hepatocytes on the 2" week of the study (Fig. 1D). On the
4t and 8" week of the study, normal portal area with relatively
normal hepatocytes was observed (Fig. 1F & 1H).

Histopathological effects on renal tissue

Kidney section of the control male rats showed normal his-
tological structure of glomeruli and renal tubules on the 2", 4
and 8" week of the study (Fig. 2A). Similar histological structures
were seen in male rats administered with LC on the 2™, 4% and
8" week of the study (Fig. 2B). Kidney section of CS-administered
male rats showed congestion of blood vessel and necrotic glom-
eruli on the 2" week of the study (Fig. 2C). On the 4" week of
the study, interstitial nephritis with inflammatory cell infiltration
around glomeruli was noticed (Fig. 2E). On the 8" week of the
study, interstitial peri-glomerular inflammatory cell infiltration
with remnant of tubular epithelium in the lumen of renal tubes
was noticed (Fig. 2G). While kidney section of male rats co-ad-
ministered with CS concomitantly with LC showed mild conges-

al histological structure of central vein (CV)

up at the 2" week. Note: norm

and hepatocytes. (B): male rat administered with LC at 2™ week. Note: normal histological structure of central vein (CV) and hepatocytes. (C): male rat administered
with CS at the 2" week. Note: congestion of portal vein (white star) and intense inflammatory cell infiltration in portal area (arrows). (D): male rat administered
with CS concomitantly with LC at the 2" week. Note: mild inflammatory cell infiltration in portal area (arrow) with relatively normal hepatocytes. (E): male rat
administered with CS at the 4" week. Note: fatty degeneration of hepatocytes (arrows). (F): male rat administered with CS concomitantly with LC at the 4" week.
Note: normal portal area with relatively normal hepatocytes. (G): male rat administered with CS at the 8" week. Note: focal hepatic necrosis (black star). (H): male
rat administered with CS concomitantly with LC at the 8" week. Note: normal central vein (CV) with relatively normal hepatocytes. (Magnification : A, B, and E =

X 400.C, D, F, G and H=X.160).
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tion of blood vessel with relatively normal glomeruli and renal
tubules on the 2" and 4t week of the study (Fig. 2D & 2F). On the
8" week of the study, normal histological structure of glomeruli
and renal tubules was noticed (Fig. 2H).

DISCUSSION

The present study showed that there was a significant reduc-
tion in PCV values in rats administered with CS at the 4" week
of the experiment as compared with control group of rats. The
obtained results are compatible with other previous studies, For
instance, reduction of PCV value in buffalo calves (Mangal and
Sharma, 2015) and in diarrheic calves after treatment with CS (El-
Sayed et al., 2018). The reduction in PCV could be attributed to
the numerical reduction in total erythrocytes count in this period
of study. The production of the erythropoietin hormone is one
of the most significant variables taken into account in decrease
of total erythrocytic count (Edwards et al, 1987). Reduction in
total erythrocytic count could be due to lowering synthesis of red
blood cells in bone marrow (Mandal et al., 1986) or decreasing
biosynthesis of heme in bone marrow (Khan et al,, 2009) or as a
result of higher rate of degradation (Mangal and Sharma, 2015).

Our results showed that injection of LC concomitantly with CS
induced a significant increase in PCV value compared with CS-ad-
ministered rats. The obtained results are agree with El-Maddawy
(2014) who noticed treatment of rats with L-carnitine improved a
significant reduction in Hb concentration, PCV% and RBCs count
in male rats treated with gentamicin. She interpreted these re-
sults by the antioxidant properties of L-carnitine that enhanced

hematopoiesis. Also, we agree with Picardal (2017) who men-
tioned that treatment of broiler with L-carnitine improve hema-
tological indices via improvement of stability and integrity of the
RBCs membrane by helping in the regulation of membrane’s
phospholipids exposed to oxidative stress or damage.

Moreover, results showed a significant increase in WBCs
count in CS-administered rats at the 4" week of the study. Sev-
eral literature studies have showed CS increase WBCs count. For
example, in buffalo calves (Kishanrao, 2016) in coliform mastitic
cows treated with CS (Shams, 2017) and in diarrheic calves (El-
Sayed et al., 2018). Results may be attributed to the anti-allergic
reactions of the body that CS stimulated as interpreted by Mshe-
lia and Madusolumuo (2021) who indicate that ceftriaxone (of
the same chemical class of CS) stimulated the anti-allergic and
anti-parasitic infectious responses of the body.

Acute hepatotoxicity or mild hepatocellular damage usually
associated with an increase of liver enzymes such as AST, ALT, and
ALP which are among the markers for liver function and integrity
(Ahmed et al,, 2008). The obtained results showed that there was
a significant increase in serum ALT level at the 2" and 4" week
and serum ALP level at the 4" week in CS-administered rats which
are reversible alterations to normal levels on the 8" week of the
study. These findings are agree with Fekety (1990) who report-
ed that CS caused a transient elevation in serum ALT level. Also,
Shams (2017) mentioned that there was a statistically significant
increase in serum ALT and serum ALP levels in CS-treated cows.
Moreover, El-Sayed et al. (2018) reported a significant elevation
in ALP level in diarrheic calves. The obtained results may be at-
tributed to degenerative changes of the hepatocytes induced by
cephalosporins as noticed by El-Maddawy and Bogzil (2015) who

Fig. 2. Photomicrograph of rat kidney sections stained by H&E: (A): male rat of control group at the 2 week. Note: normal histological structure of glomeruli (G)
and renal tubules (RT). (B): male rat administered with L-carnitine at the 2" week. Note: normal histological structure of glomeruli (G) and renal tubules (RT). (C):
male rat administered with CS at the 2™ week. Note: congestion of blood vessel (black star) and necrotic glomeruli (red arrows). (D): male rat administered with CS
concomitantly with LC at the 2" week. Note: mild congestion of blood vessel (black star) with relatively normal glomeruli (G) and renal tubules (RT). (E): male rat
administered with CS at the 4™ week. Note: interstitial nephritis with inflammatory cell infiltration around glomeruli (black arrows). (F): male rat administered with
CS concomitantly with LC at the 4™ week. Note: mild congestion of blood vessel (black star) with relatively normal glomeruli (G) and renal tubules. (G): male rat
administered with CS at the 8" week. Note: interstitial peri-glomerular inflammatory cell infiltration (short black arrows) with remnant of tubular epithelium in the
lumen of renal tubes (long black arrow). (H): male rat administered with CS concomitantly with LC at the 8" week. Note: normal histological structure of glomeruli
(G) and renal tubules (RT). (Magnification, A and B = X.400. C, D, E, F, G and H = X.160).

734



Abd El-Salam F. El-Sawy et al. /Journal of Advanced Veterinary Research (2023) Volume 13, Issue 5, 730-736

noticed that male rats receiving cefotaxime sodium showed a
significant rise in serum ALT, AST, and ALP levels.

Administration of LC concomitantly with CS induced a sig-
nificant decrease in serum ALT and ALP level as compared with
CS-administered rats. The results are agreed with previous liter-
atures as improvement of serum ALT and AST levels after admin-
istration of LC in individuals with liver diseases (Pirmadah et al.,
2020) and in patients with chronic liver diseases treated with LC
(Oh et al,, 2022). These results could be attributed to the scav-
enging mechanism of LC and its protective action against the free
radicals by exerting the anti-oxidative properties (Glilcin, 2006 ;
Augustyniak and Skrzydlewska, 2009).

Regarding to results of serum protein after CS administra-
tion, a significant decrease in serum albumin level at the 4™ week
of the experiment was recorded. The significant decrease in se-
rum albumin level was also recorded by El-Sayed et al. (2018) in
diarrheic calves and by El-Maddawy and Bogzil (2015) in male
rats receiving cefotaxime sodium. The obtained results may be
attributed to degenerative changes of the hepatocytes affecting
serum albumin synthesis.

All alterations in hepatic function tests were supported by our
histopathological findings in hepatic tissue of CS-administered
rats. As, there was congestion of portal vein and intense inflam-
matory cell infiltration in portal area. Also, fatty degeneration of
hepatocytes and focal hepatic necrosis were reported.

Conversely, administration of LC concomitantly with CS in-
duced a significant increase in serum albumin level. These findings
are compatible with Cakir and Yalcin (2007) and Abbasnezhad et
al. (2019), who demonstrated that LC significantly enhanced se-
rum albumin concentrations in broiler chicks and in patients with
hepatic encephalopathy respectively. These results are supported
by hepatic histopathological findings of male rats administered
with CS concomitantly with LC. As, there was normal portal area
with relatively normal hepatocytes.

Regarding to renal indices, there was a significant increase
in serum creatinine level at the 4 and 8" week in CS-admin-
istered rats. This agrees with Mangal and Sharma (2015) who
showed that the administration of CS in buffalo calves induced
a significant increase in the serum level of creatinine. These out-
comes may be related to the detrimental effects of CS on renal
tissue that confirmed by our histopathological findings including
congestion of blood vessel with necrotic glomeruli in addition
to interstitial nephritis with inflammatory cell infiltration around
glomeruli. Also, there was remnant of tubular epithelium in the
lumen of renal tubes.

These results were reversed by administration of LC concom-
itantly with CS. The obtained results are compatible with results
of Chen et al. (2021) in nephrotoxic mice and results of Salama
et al. (2022) in nephrotoxic rats. Both studies indicated improve-
ment in renal functions post LC administration. LC improved renal
function tests because it significantly diminished nephrotoxicity
indices and repaired the histopathological troubles (Tufekci et
al., 2009). This is confirmed by our histopathological results of
the kidney of rats administered with LC concomitantly with CS.
As, there was relatively normal histological structure of glomeruli
and renal tubules.

CONCLUSION

Administration of cefquinome sulfate produce some mild to
moderate deleterious effects on hematological and biochemical
parameters and induce histopathological alterations. While con-
comitant administration of LC with CS able to ameliorate these
induced effects in male albino rats. Therefore, the present study
recommended the use of LC together with CS when it is neces-
sary to repeat its administration in veterinary practice.
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