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Azithromycin is a broad spectrum antibiotic that is 
used to treat bacterial infections in dogs, cats and 
some smaller mammals. It is well absorbed orally and 
generally needs to be given just once a day. It 
commonly is prescribed by veterinarians to treat 
bacterial infections in companion animals and is 
considered accepted practice. However overdose of 
Azithromycin may prove to be fatal. This current study 
is the result of overdose of Azithromycin which 
hundreds of sheep consumed and died. These sheep 
were suffering from  skin disease and so Azithromycin 
was administered to them as part of treatment

LCMSMS based method has been developed for the 
quantification of Azithromycin in various Sheep tissue 
samples like lung, liver, kidney, spleen, heart blood and 
rumen content. Analysis demonstrated that these 
tissues contained a very high concentration of 
Azithromycin and was correlated the suspected 
reasons for their death.

Introduction Experimental

Sample Preparation

The Sample preparation procedure was optimized
with following steps.

1.Weigh 2.5g(± 0.1g) homogenized tissue sample in
a centrifuge tube. However for heart blood it was 1g
as available sample quantity was less.

2. Add 8mL water, vortex for 1 minute. Add 10mL 
Acetonitrile. Add salts in QuEChERS Extraction kit EN 
Method. Mix sample by shaking for 1 minute. 
Centrifuge at 4000 rpm for 5 minutes.

3. Add 5mL water to a 15mL EMR-Lipid dSPE tube.

4. Transfer 5mL of supernatant to EMR-Lipid dSPE
tube. Vortex immediately to disperse sample, then
vortex for 1 minute. Centrifuge at 4000 rpm for 3
minutes.

5. Transfer 5mL of supernatant to a 15mL EMR-Lipid
polish tube containing 2g salts(1:4 NaCl:MgSO4) and
vortex for 1 minute. Centrifuge at 4000 rpm for 3
minutes.

6. Combine 200µL of upper acetonitrile layer and
800µL water in a 2 mL sample vial and vortex.

LC Conditions:

Column Zorbax Eclipse Plus Solvent 

Saver  C18( 100 x 3 mm), 

3.5 µm
Flow Rate 0.5mL/min

Column Temperature 400C

Injection 10µL

Needle Wash Water: Acetonitrile 80:20

Mobile Phase A 5mM Formate in Water with 

0.1 % Formic acid

Mobile Phase B Acetonitrile

Run Time 10 min
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Results and Discussion

Method Optimization

The Agilent 6470 LCMSMS was used for detecting the 
Mass conditions for Azithromycin in positive mode 
where M+H ion were found to be predominant 
precursor ions. However Azithromycin doubly 
charged ion was found to be more abundant than the 
singly charged ion. Therefore doubly charged ion 
375.3 was used for quantification.

MS Conditions:

Equipment 6470

Gas Temperature 2000C

Gas Flow 8L/min

Sheath Gas Temperature 3500C

Sheath Gas Flow                                                                   11L/min

Capillary Voltage 4500V

Nebulizer Pressure 35psi

Nozzle Voltage 0V

Chromatographic peak shape was best achieved 
using the Zorbax Eclipse Plus Solvent Saver  C18 
Column. In addition Triggered MRM data was 
acquired to avoid any kind of false positive results. 
Triggered MRM provides the finger print MRM based 
product ion spectra  for an individual compound. The 
positive identification results which are found in 
different sheep tissue samples are re-confirmed with 
triggered MRM spectra and hence reported. 

Figure 2: Azithromycin peak under optimized
UHPLC-LCMSMS method using positive mode
ionization along with qualifier ions

Figure 3: An Example of Triggered MRM matching

to avoid false positive results

Compound
Prec. 
Ion

Product
Ion

Frag
(V)

CE
(V)

CAV
(V)

+/-

Azithromycin 375.3 591.2 70 12 7 +

Azithromycin 375.3 83.2 70 16 7 +

Azithromycin 749.5 591.2 180 30 5 +

Azithromycin 749.5 158.2 180 45 5 +

Azithromycin 749.5 116.2 180 45 5 +

Azithromycin 749.5 83.2 180 55 5 +

MRM Transitions and Conditions
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Method Performance Characterization

Figure 4 shows the calibration curves for the standard 
calibration of Azithromycin doubly charged and singly 
charged ion MRMs. The relevant concentration range for 
both is from 0.01ng/mL to 100ng/mL. The coefficient of 
regression achieved for both dimer and monomer is > 
0.9979

Figure 4: Calibration curves of the standard calibration
of Azithromycin doubly charged and singly charged
ion MRMs using solvent standards linear fit > 0.9979

All the unknown samples are diluted in such a way that 
their concentrations falls with in the range of the above 
mentioned calibration curves. However Azithromycin 
dimer calibration curve has been used for reporting 
concentrations in samples. This method is found to be 
very reproducible as the % RSD  of seven replicates for 
0.01 ng/mL is  0.39%.This is evident from below table. 

Azithromycin

RSD % (0.01 ng/mL, LOD) 7 

Replicates

0.39%

RSD % (0.05 ng/mL, LOQ) 7 

Replicates

0.37%

Based on this experiment the Azithromycin was   found to 
be present in levels of 524ng/g in lung, 3871 ng/g in liver, 
2084ng/g in kidney, 5147ng/g in spleen, 66ng/g in heart 
blood and  18856 ng/g in rumen content. As .evident from 
the  results the concentration levels of Azithromycin in 
different sheep tissue are very high.  This method is very 
capable of monitoring the Azithromycin in sheep tissue 
samples..

1.The results obtained show the ruggedness of 
analytical method as the results are very highly 
reproducible with less than 0.5% Relative standard 
deviations even at LOD and LOQ concentration levels.

2.This method also demonstrates the capability of 
extraction procedure used to extract the Azithromycin 
from various sheep tissue samples.

3. Triggered MRM approach further helps in eliminating 
the false positive results based on matching score for 
different product ions.
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