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Abstract 
 

The effects of repeated oral administration of clarithromycin (7.5 mg/Kg B.W., daily for 5 consecutive days) on blood parameters, clini-

co-chemical parameters and vital organ histology were evaluated in Ross broiler chickens. Twelve clinically healthy birds have been 

used in a parallel study design, where they have been randomly divided into two groups. The 1st group received a dose of 7.5 mg clar-

ithromycin/Kg as intracrop bolus daily for 5 consecutive days after 6 h fasting; while the 2nd group received iso-saline and was kept as 

control. Blood samples were collected from all birds via the wing and metatarsal vein punctures on the 5th day for clinico-chemical and 

haematological examinations; and liver, kidneys and heart were dissected out for histopathological examination. Results revealed that 

repeated administration of clarithromycin caused significant increases in ALP, AST, ALT, CK, urea and creatinine levels, compared to 

those of control. Metabolic parameters exhibited significant decrease in albumin with consequent decrease in total protein and decreased 

albumin/globulin ratio. Lipid parameters remained unchanged, compared to control. Leuckogram revealed that total leuckocytic count 

was decreased as a result of the decreased number of lymphocytes and mid-sized cells. On the other hand, granulocytes number exhibited 

significant increase (granulocytosis) together with increased number of platelets (thrombocytosis); while erythrogram remained insignifi-

cantly affected. Liver and kidney showed inflammatory cellular infiltrations associated with degenerative changes and haemorrhages. 

Although heart did not show inflammatory cellular infiltrations, yet breakage in some bundles was noted. These data indicate that alt-

hough clarithromycin did not cause any clinical serious manifestations on the treated birds, yet laboratory analysis revealed some adverse 

effects on some organs as liver, kidney and heart as well as alterations in some clinic-chemical and hematological parameters; these find-

ings should be taken in consideration during therapy with clarithromycin. 
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1. Introduction 

Clarithromycin is a semisynthetic erythromycin-derivative, macro-

lide antibiotic. It is highly potent against a wide variety of aerobic 

and anaerobic Gram-positive and Gram-negative organisms, in-

cluding Mycobacteria, Helicobacter, Mycoplasma, Chlamydia, 

Legionella, Clostridia and Staphylococci. Clarithromycin exerts 

its antibacterial action by binding to the 50S ribosomal subunits of 

susceptible bacteria with subsequent suppression of protein syn-

thesis. Clarithromycin differs in chemical structure (Fig. 1) from 

erythromycin by the methylation of the hydroxyl group at position 

6 on the lactone ring (Rodvold 1999). 

Clarithromycin has been introduced for human health care espe-

cially for H. Pylori-induced hyperacidity and gastric ulceration as 

well as for respiratory disease. Nevertheless, no veterinary prod-

ucts have been yet developed. 

Because of its numerous advantages over erythromycin, clar-

ithromycin is an attractive alternative for the treatment of violent 

bacterial strains in veterinary medicine. However, the lack of 

pharmacological studies precludes the rational use of this antimi-

crobial agent in targeted animal species. 

The authors have evaluated the pharmacokinetic profile of clar-

ithromycin in broilers (AwadAllah et al. 2016) after single intra-

venous bolus and intracrop administrations, where the drug was 

proved to have a good pharmacokinetic profile. Effectiveness is 

not the only detrimental factor for drug application; to be safe is 

also a necessary endpoint. Therefore, in the present study, the 

authors aimed at evaluation of the drug from the safety point of 

view in the same species after repeated oral administration. 

 

 
Fig. 1: Structural Formula of Clarithromycin. 

http://creativecommons.org/licenses/by/3.0/
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2. Materials and methods 

2.1. The drug 

Clarithromycin oral preparation was obtained as Klacid® powder 

for oral suspension (250 mg/5ml after reconstitution; Abott® La-

boratories, UK). The drug has the chemical name: 6-O-

methylerythromycin; with molecular formula: C38H69NO13; and of 

molecular weight: 47.96. The dose given to each chicken was 

adjusted to 7.5 mg/Kg of body weight, repeated daily for 5 con-

secutive days, given by a syringe with long plastic cannula to de-

liver the drug suspension intracrop. 

2.2. Experimental animals 

Twelve healthy, 40 day old, Ross broiler chickens with body 

weight of about 2 Kg were used. Animals were numbered and 

accommodated in a suitable pen under hygienic condition with 

controlled temperature (22 ± 1°C), humidity (60 ± 10%) and light 

(12 h per day) for at least a week before being used. Food and 

water were available ad libitum; but food was held 6 h before drug 

administration. Six birds were assigned to clarithromycin treat-

ment (Group-I); and the other six were used as control (Group-II). 

2.3. Sampling 

Two sites for blood sampling were used: Basilic vein (wing vein) 

that is located over the medial surface of the proximal ulna, which 

is much more prone to hematoma; and metatarsal vein that is lo-

cated above the metatarsus and tibiometatarsal joint (hock) on the 

median side of the leg, which was preferred. On the 5th day and 

two hours post last dose, while the drug should has reached its 

maximal concentration and started distribution phase, three mL of 

blood were drawn from each bird in into heparinized tubes proper-

ly labelled with group and chicken numbers. Each sample was 

divided into 2 parts; the first part was kept as a whole blood that 

was used for haematology; while the second part was centrifuged 

at 3000 rpm for 10 min to separate plasma for clinico-chemical 

investigations. After clean blood collection, the chickens of each 

group were ethically sacrificed and specimens from liver, kidneys 

and heart were dissected out into 10% formol saline to be fixed for 

twenty-four hours until histopathological examination. 

2.4. Assays 

Safety assessments in broilers after repeated oral administration of 

7.5 mg/Kg clarithromycin, daily for 5 constitutive days, included 

the following assays: 

2.4.1. Haematological assay 

To assess the blood safety profile of clarithromycin in broilers, the 

following haematological parameters in control and treated chick-

en samples were automatically evaluated by auto-haematology 

analyser (Mindray®, Model BC-2800Vet, Shenzhen, China). 

Erythrocytic parameters included red blood cell (RBC) count, 

haematocrit value (HCT), mean corpuscular volume (MCV), hae-

moglobin concentration (HGB), mean corpuscular haemoglobin 

(MCH) and mean corpuscular haemoglobin concentration 

(MCHC). Leukocytic parameters included white blood cell (WBC) 

count, differential leukocyte count (neutrophils, lymphocytes, 

monocytes, eosinophils, and basophils), platelets' (PLT) concen-

tration, and mean platelet volume (MPV). As previously reported 

(Ehmeza et al. 2016), usually in blood specimens, the cells are too 

close to each other to be identified or measured. For this reason, 

the special provided diluent was used to separate the cells so that 

they are drawn through the aperture of the auto-analyser one at a 

time as well as to create a conductive environment for blood anal-

ysis. When analysing a whole blood sample, the analyser aspirates 

13 μL of the sample and dilutes it (1: 308 for WBCs and 1: 44862 

for RBCs) before proceeding to the actual analysis. After reacting 

with the diluent and lyse, the cells mainly fall into the following 

three volume ranges: WBC, 30～350 fL; RBC: 25～250 fL; PLT: 

2～30 fL. With the help of the diluent and lysis buffer, the analys-

er can size the white cells into three sub-populations, lymphocytes, 

mid-sized cells, and granulocytes. The analyser adopts the Coulter 

Principle to count RBC, WBC, and PLT cells and to draw their 

corresponding histograms. The HGB concentration is obtained by 

the colorimetric method while the MCV and MPV are calculated 

electronically. The rest of indices are mathematically derived from 

those according to the following equations: 

 

HCT (%) = 
RBC (1012/L) × MCV (fL) 

10
  

 

MCH (pg) = 
HGB (g/dL)

RBC (1012/L)
×10  

 

MCHC (g/dL) = 
HGB (g/dL)

HCT (%)
 ×100  

 

Based on the WBC histogram, this analyser calculates Lymph％, 

Mid％ and Gran％ as follows: 

 

Lymph (%) = 
PL

PL + PM + PG
 ×100  

 

Mid (%) = 
PM

PL + PM + PG
 ×100  

 

Gran (%) = 
PG

PL + PM + PG
 ×100  

 

Where, PL = particles in the lymphocyte region (109/L); PM = 

particles in the mid-size region (109/L); PG = particles in the 

granulocyte region (109/L). 

 

Lymph# (109/L) = 
Lymph (%) × WBC (109/L) 

100
  

 

Mid# (109/L) = 
Mid (%) × WBC (109/L) 

100
  

 

Gran# (109/L) = 
Gran (%) × WBC (109/L) 

100
  

 

PLT count (109/L) is measured directly by counting the platelets 

passing through the aperture; and based on the PLT histogram, the 

analyser electronically calculates the mean platelet volume (MPV, 

fL). PCT is derived from the following equation: 

 

PCT (%) = 
PLT (109/L) × MPV (fL) 

10
  

2.4.2. Clinico-chemical assays 

Hepatotoxicity, nephrotoxicity, cardiotoxicity and/or metabotoxi-

city were indicated by their biomarker level determination spec-

trophotometrically (Jenway®, Model 6500, Germany) using diag-

nostic kits purchased from Analyticon® Biotechnologies AG 

(Lichtenfels, Germany). The parameters were alkaline phospha-

tase (Bessey et al. 1946), aspartate aminotransferase (Bergmeyer 

et al. 1986), alanine aminotransferase (Bergmeyer et al. 1986), 

total protein (Tietz 1995), creatine kinase (Black et al. 1986), al-

bumin (Marshall 1988), urea (Krieg et al. 1986), creatinine 

(Bartels et al. 1972), glucose (Schmidt 1961), and total cholesterol 

(Allain et al. 1974). Plasma triacylglycerols level was estimated 

using a diagnostic kit purchased from Biolabo® SA (Maizy, 

France) according to Fossati and Prencipe (1982). Globulin level 

was calculated by subtracting the value of albumin from the value 

of total protein according to Doumas and Biggs (1972). 

2.4.3. Histopathological assay 

The liver, heart and the two kidneys were taken from sacrificed 

birds in both groups and preserved in neutral formalin solution 10% 
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and subjected for histopathological examination according to 

Bancroft and Gamble (2008). After 24 hours of fixation, samples 

were washed by running water over night. The washed samples 

were dehydrated by using graded increased concentrations of ethyl 

alcohol starting with 70% and ending with absolute alcohol. The 

dehydrated samples were immersed in xylol for 3 hours till clear-

ance and then embedded in melted paraffin wax that was left to 

solidify after tissue immersion. Thin sections (4 - 6 µm) were 

prepared from the solidified paraffin blocks by a rotative micro-

tome (Leica®, Germany). 

For staining, paraffin was removed from the sections by two 

changes of absolute alcohol (five minutes in each) which was 

removed by washing with tap water. Sections were stained with 

Harris haematoxylin and eosin for 10 minutes, and then washed 

with running water for 15 minutes. Stained samples were then 

dehydrated by different concentrations of alcohol, and then im-

mersed in xylol for clearance and covered by DBX. The obtained 

slides were subjected for routine microscopical examination to 

evaluate clarithromycin-induced alterations, if any. 

2.5. Statistical analysis 

Data were expressed as mean ± standard error of the mean of 6 

observations (n). Differences between control and treated groups 

were tested for significance using Student’s t-test. P-values of 0.05 

or less were considered significant. All statistical analytical proce-

dures were done using SPSS software v.20 (Chicago, Illinois, 

USA). 

3. Results 

Table (1) shows the effects of clarithromycin repeated administra-

tion on organ (liver, kidney and heart) function profiles of broiler 

chickens. Clarithromycin caused significant increases in ALP, 

AST, ALT, CK, urea and creatinine levels, compared to those of 

control. 

Table (2) shows the effects of clarithromycin repeated administra-

tion on selected metabolic parameters in broiler chickens. Clar-

ithromycin caused significant decrease in albumin with conse-

quent decrease in total protein and decreased albumin/globulin 

ratio. Glucose although decreased, yet insignificant. Lipid parame-

ters remained unchanged, compared to control. 

Tables (3) and (4) show the effects of clarithromycin treatment for 

5 consecutive days) on leuckogram and erythrogram, respectively 

in broiler chickens. Leuckocytic parameters showed some signifi-

cant changes when compared to those of control. Total leuckocytic 

count was decreased as a result of the decreased number of lym-

phocytes and mid-sized cells. On the other hand, granulocytes 

number exhibited significant increase (granulocytosis) together 

with increased number of platelets (thrombocytosis). 

 
Table 1: Effect of Repeated Oral Administration of Clarithromycin (7.5 
mg/Kg; Intracrop; for 5 Consecutive Days) on Organ Function Profile of 

Broiler Chickens (Mean ± SEM; n = 6) 

 
ALP 
(IU/L) 

AST 
(IU/L) 

ALT 
(IU/L) 

CK 
(IU/L) 

Urea 
(mg/dL) 

Cr. 
(mg/dL) 

Control 

171.77 

± 

36.08 

132.39 

± 

11.02 

61.14 

± 

6.65 

106.57 

± 

9.18 

16.39 

± 

2.24 

0.49 

± 

0.05 
Clar-

ithromy-

cin 

2465.8* 

 ± 

220.07 

191.06* 

± 

13.21 

97.66* 

± 

12.11 

164.93* 

± 

11.91 

37.19* 

± 

3.56 

0.66* 

± 

0.09 

*Significantly different from corresponding Control (P < 0.05); Cr. (Creat-

inine). 

 

Figures (2~7) are showing the histological structures of liver, kid-

ney and heart of birds with or without clarithromycin treatment 

(7.5 mg/Kg; intracrop; for 5 consecutive days). Liver and kidney 

showed inflammatory cellular infiltrations associated with degen-

erative changes and haemorrhages. Although heart did not show 

inflammatory cell infiltrations, yet breakage in some bundles was 

noted. 

Table 2: Effect of Repeated Oral Administration of Clarithromycin (7.5 

mg/Kg; Intracrop; for 5 Consecutive Days) on Some Metabolic Bi-

omarkers in Broiler Chickens (Mean ± SEM; N = 6) 

 

 

TP 

(g/dL) 

ALB 

(g/dL) 

GLB 

(g/dL) 

GLU 

(mg/dL) 

CHOL 

(mg/dL) 

TAG 

(mg/dL) 

Control 

5.54 

± 
0.166 

2.15 

± 
0.06 

3.29 

± 
0.15 

277.36 

± 
15.09 

129.98 

± 
7.87 

91.83 

± 
4.99 

Clar-

ithromy-
cin 

5.19* 

± 
0.25 

1.79* 

± 
0.08 

3.21 

± 
0.23 

261.91 

± 
12.07 

120.20 

± 
12.05 

95.12 

± 
11.50 

*Significantly different from corresponding Control (P < 0.05) 

 

Table 3: Effect of Repeated Oral Administration of Clarithromycin (7.5 

mg/Kg; Intracrop; for 5 Consecutive Days) On Leuckogram in Broiler 

Chickens (Mean ± SE; n = 6) 

 
WBC 

(109/L) 

Lymph. 

(109/L) 

Mid. 

(109/L) 

Gran. 

(109/L) 

PLT 

(109/L) 

PCT 

(%) 

MPV 

(fL) 

Control 

21.912 

± 

0.310 

8.690 

± 

0.384 

3.70 

± 

0.35 

8.817 

± 

0.343  

63.20 

± 

14.6 

0.04 

± 

0.009 

6.13 

± 

0.13 

Clarith-

romycin 

20.147* 

± 
0.390 

7.438 

± 
0.547 

2.522 

± 
0.137 

10.187* 

± 
0.536 

117.2* 

± 
11.8 

0.07 

± 
0.007 

5.75 

± 
0.06 

*Significantly different from corresponding Control (P < 0.05) 

 
Table 4: Effect of Repeated Oral Administration of Clarithromycin (7.5 

mg/Kg; Intracrop; for 5 Consecutive Days) on Erythrogram in Broiler 
Chickens (Mean ± SE; n = 6). 

 
RBC 

(1012/L) 

HGB 

(g/dL) 

HCT 

(%) 

MCV  

(fL) 

MCH  

(pg) 

MCHC 

(g/dL) 

Control 
2.74 
± 

0.15 

15.58 
± 

0.52 

34.52 
± 

1.29 

119.13 
± 

1.00 

53.85 
± 

1.89 

45.18 
± 

1.24 

Clarithro-

mycin 

2.53 
± 

0.10 

14.18 
± 

0.43 

31.65 
± 

1.17 

116.15 
± 

0.60 

54.23 
± 

0.99 

46.40 
± 

0.71 

*Significantly different from corresponding Control (P < 0.05) 

 

4. Discussion 

Safety is a deterministic demand in drug approval for therapy in 

man and animals. Many drugs, though effective, have not been 

approved or banned because of their unsatisfactory safety profile. 

Estimation of plasma clinico-chemical biomarkers, blood parame-

ters and indices, as well as histopathological alterations may give 

a major picture about assessment of a drug safety. Liver and kid-

ney, in particular, are target organs as they are the sites of drug 

metabolism and elimination. 

The authors have reported earlier the good pharmacokinetic pro-

file of clarithromycin in broiler chickens after oral and intravenous 

administrations (AwadAllah et al. 2016); here, the safety profile of 

the drug was evaluated in the same species at the same dose regi-

men. 

Clarithromycin is one of macrolide antimicrobial agents that are 

chemically comprised of a lactone ring with 13, 14, 15 or 16 car-

bons attached to 2 sugar moieties. 

 

 
Fig. 2: Liver of A Control Bird Showing Normal Histological Structure of 

the Central Vein (CV) Surrounding Hepatocytes (H); (H&E, X40). 
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Clarithromycin as all macrolides can inhibit protein synthesis by 

reversibly binding to 50S subunits of the ribosome. By this mech-

anism of action, this group of antibacterials are generally bacterio-

static agents. 
 

 
Fig. 3: Liver of Bird in Clarithromycin-Treated Group Showing Massive 

Inflammatory Cell Infiltration (M) in Portal Area (H&D, X40). 

 

 
Fig. 4: Kidney of Bird in Control Group Showing Normal Histological 

Structure of Glomeruli (G) and Tubules (T); (H&D X40). 

 

Their spectrum of activity includes mostly Gram-positive micro-

organisms, most Mycoplasma spp., some Chalmydiae as well as 

some Gram-negative pathogens such as Haemophilus influenzae, 

Campylobacter jejuni, Bordetella spp., Helicobacter pylori and 

Mannheimia haemolytica (Alvarez-Elcoro and Enzler 1999). Ac-

cordingly, this class of antimicrobials has been effectively applied 

in the treatment of respiratory tract, skin, and soft tissue infec-

tions, H. pylori-induced acidity as well as venereal disease in man. 

In veterinary medicine, some macrolides as erythromycin, 

tilmicosin, tulathromycin are also approved for the treatment of 

bronchopneumonia in cattle, Rhodococcus equi infections in foals 

and chronic respiratory disease (CRD) in poultry. 

 

 
Fig. 5: Kidney of Bird in Clarithromycin-Treated Group Showing Prolif-

eration in Lining Endothelial Cells of the Glomerular Tuft (G) with Hyper-

trophy, Inflammatory Cell Infiltration and Haemorrhage (H&D, X40). 
 

Clarithromycin is a semi-synthetic macrolide, derived from eryth-

romycin. It has been approved for the use in man for the treatment 

of pharyngitis/tonsillitis due to Streptococcus pyogenes; acute 

maxillary sinusitis due to Haemophilus influenzae, Moraxella 

catarrhalis, or Streptococcus pneumoniae; community acquired 

pneumonia or bronchitis due to some microbes as Haemophilus 

influenzae, Mycoplasma pneumoniae,  Streptococcus pneumoniae,  

 

 
Fig. 6: Heart of Bird in Control Group Showing Normal Histological 

Structure of the Myocardial Bundles (My) (H&E X40). 

 

 
Fig. 7: Heart of Bird in Clarithromycin-Treated Group Showing Breakage 

in Some Myocardial Bundles (H&D, X40). 

 

Moraxella catarrhalis, or Chlamydia pneumoniae; uncomplicated 

skin infection due to Staphylococcus aureus, or Streptococcus 

pyogenes; disseminated mycobacterial infections due to Mycobac-

terium avium; and as a combined therapy with amoxicillin and a 

proton pump inhibitor for the treatment of gastric and duodenal 

ulceration caused by Helicobacter pylori. Only a few studies have 

been performed using clarithromycin in animals, particularly poul-

try. Because of current unavailability of veterinary formulations of 

this macrolide, this study, therefore, has been performed with the 

only commercialized formulation of clarithromycin for human 

use. 

The hepatic biomarkers in clarithromycin-treated group in the 

present study showed significant difference from those of control 

group. ALP, ALT and AST activity values at the tested dose of 

clarithromycin were significantly increased compared to those of 

the controls, especially that of ALP. ALT is a cytoplasmic enzyme 

and its increased level in plasma is an indication of mild injuries 

caused by the drug to the liver. While AST is a mitochondrial 

enzyme whose increased activity in plasma reflects severe hepatic 

tissue injury (Crook 2006). Although ALP is formed mostly in the 

liver, yet, it is nonspecific to hepatic injury as it is formed by other 

tissues as bone, kidney, skeletal muscle and placenta. However, 

the degenerative changes in the liver tissue showed in figure (3) 

may give a support to the hypothesis of hepatic injury caused by 

clarithromycin administration. Oral administration may be stress-

ful on the liver more than injection because of the first pass effect. 

It is also worthy to note that ALP concentration in juvenile birds is 

significantly higher than that of adult birds as it is induced by 

increased cellular activity and synthesis rather than cell damage. 

In contrast to mammals, ALP of birds is also found at higher con-

centrations in duodenum and kidney (Clubb et al. 1990). Elevated 

liver function biomarkers are also reported after clarithromycin in 

rats (Olayinka and Ore 2012) and man (Fraschini et al. 1993). 
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Clarithromycin at a dose of 7.5 mg/Kg B.W resulted in increased 

plasma levels of urea and creatinine. Urea is formed in the liver 

and represents the principle end product of protein catabolism. It 

is excreted almost entirely by the kidneys and about 25 to 40 % of 

the filtered urea is reabsorbed. Glomerular filtration rate is the 

main factor affecting the excretion of urea, when it increases, 

plasma urea will decrease and vice versa. Urea clearance means 

the ability of the kidney to excrete certain amount of urea in the 

urine in a given time. This gives a good indication about kidney 

function and glomerular filtration rate. In the present study, clar-

ithromycin-induced increased urea concentration in plasma may 

indicate that clarithromycin impaired the ability of the kidneys to 

excrete urea in urine. This might be attributed to pathological 

alterations of renal tubules and/or decreased glomerular filtration 

rate due to proliferation of the glomerular tuft which nearly filled 

the Bowman's space (Figure 5). The obtained result is consistent 

with those reported by (Olayinka and Ore 2012) in rats and (Jacks 

et al. 2002) in man. 

Creatinine is a non-protein nitrogenous substance formed during 

muscle metabolism of creatine phosphate. The amount of creati-

nine produced by normal body is constant and it is excreted by 

glomerular filtration and not reabsorbed, so its excretion is de-

pendent on the rate of glomerular filtration. Creatinine clearance 

means the ability of the kidney to excrete certain amount of creat-

inine in the urine in a given time. This gives a good indication 

about kidney function and glomerular filtration rate. The increase 

in plasma creatinine after intra-crop administration of clarithro-

mycin recorded in the present study may indicate that clarithro-

mycin impairs the ability of the kidneys to excrete creatinine in 

urine. This might be attributed to the same causes reported above 

for urea. This result is consistent with those reported by (Olayinka 

and Ore 2012) and (Fraschini et al. 1993). 

Creatine kinase (CK) is a dimeric enzyme occurring in four differ-

ent forms: a mitochondrial isoenzyme and the cytosolic isoen-

zymes CK-MM (muscle type), CK-BB (brain type) and CK-MB 

(myocardial type). The determination of CK and CK-isoenzyme 

activities is utilized in the diagnosis and monitoring of myocardial 

infarction and myopathies. Following injury to the myocardium, 

CK is released from the damaged myocardial cells. In early cases, 

a rise in the CK activity can be found just 4 hours after an injury, 

the CK-activities reaches a maximum after 12-24 hours and then 

falls back to the normal range after 3-4 days. Elevated levels of 

CK reported in this study may indicate a possible mild damaging 

effect of clarithromycin on the myocardial cells of treated broilers. 

The result is consistent with the histopathological finding (Figure 

7) as well as those reported by (Ohtani et al. 2000) in rat. 

Glucose is the primary energy source for the animal body. It is 

derived from the breakdown of carbohydrates in diet and in body 

stores as well as by endogenous synthesis from protein or the 

glycerol moiety of triglycerides. Glucose level in blood is main-

tained within a fairly narrow range by regulatory hormones such 

as insulin, glucagon or epinephrine. Glucose is excreted in urine in 

minute undetectable amount which in turn reabsorbed by renal 

tubules whatever it is within the normal range. Clarithromycin 

administration at a dose of 7.5 mg/Kg bw, orally insignificantly 

decreased plasma glucose in the present study. This may be at-

tributed to the decreased rate of glycogenolysis or gluconeogene-

sis due to occurred liver damage mentioned earlier and/or to irrita-

tion by clarithromycin of pancreatic cells with enhancement of 

insulin secretion. 

The present study showed that clarithromycin at the given dose to 

broilers caused significant decline total protein level due to de-

creased rate of albumin synthesis and decreased albumin/globulin 

ratio. Decrease of albumin synthesis may follow hepatic dysfunc-

tion caused by clarithromycin. Albumin, therefore, is considered 

as a negative acute phase protein that is decreased in inflammation 

especially that of the liver where albumin is synthesized. This 

result may be consistent with the finding that some macrolide 

members may cause hypoprteinaemia such as tilmicosin (Xie et al. 

2011). 

Lipid parameters did not show significant changes after clarithro-

mycin treatment in broiler chickens. 

Blood picture is an important indicator for safety/toxicity studies 

in pharmacology especially for those drugs that may accumulate 

in blood cells like clarithromycin. Repeated intra-crop administra-

tion of clarithromycin did not cause significant changes in almost 

all erythrocytic parameters. Just haemoglobin showed slight, yet, 

significant decrease compared to that of control. Leuckocytic pa-

rameters, in contrast, showed significant leucopenia with granulo-

cytosis. Leucopenia caused by decreased number of agronulocytes 

(lymphocytes and mid-sized cells) while granulocytosis may be 

caused by eosinophilia. Eosinophils is a cellular marker for in-

flammatory conditions that, here, may be caused by the adminis-

tered clarithromycin in some body organs including liver, kidney 

as well as intestines. This data may be consisted with clinical 

pharmacokinetic report after use of clarithromycin in man pub-

lished by (Rodvold 1999).  

5. Conclusion 

Although clarithromycin did not cause any clinical serious mani-

festations on the treated birds, yet laboratory analysis revealed 

some adverse effects on some organs as liver, kidney and heart as 

well as alterations in some clinico-chemical and hematological 

parameters. Even though, the study recommends the use of clar-

ithromycin in broilers as the recorded side effects may be a com-

mon feature of all drugs and disappear after completing the course 

of drug therapy.  
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