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 Little works of literature studied the anesthetic effect of ketamine in different ages of 

broiler chickens, hence this study intended to examine these alterations in chickens at 

different ages. The doses of ketamine that causes hypnosis in 50% of the chickens (hypnotic 

ED50) were 7.90, 7.90 and 6.80 mg/kg, intramuscular (IM) at 10, 20 and 40-day-old 

chickens, respectively, whereas the doses that resulted in analgesia in 50% of the chickens 

(analgesic ED50) were 12.92, 12.92 and 6.50 mg/kg, IM. The onset, duration and recovery 

from ketamine hypnosis were in an age-dependent manner and significantly longer at 40-

day-old, although the depth and sensitivity of chickens to ketamine hypnosis rises as the age 

advancing forward. Ketamine analgesia is more effective at 40-day-old. There are 

neurobehavioral deficits, according to the age of chickens when injecting ketamine in a 

subtle dose of 1 mg/kg, IM. The concentrations related to alanine transaminase (ALT) and 

aspartate transaminase (AST), tested in the serum, reveal that the 40-day-old chicken group 

differs significantly from 10 and 20-day-old chicken’s groups which all treated with single 

ketamine dose (25 mg/kg, IM). In conclusion, the present work discovered that ketamine’s 

efficacy, including hypnosis, analgesia and neurobehavioral activity will be increased as the 

age is progressing, suggesting that the veterinarians need to take it into account when 

preparing the dose regimen of ketamine anesthesia for different ages of animals. 
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Introduction 

 

Ketamine is used broadly for induction of anesthesia in 

veterinary surgery, offers hypnosis with weak analgesia via 

blocking N-methyl D-aspartate (NMDA) receptors that 

located at the nervous tissue, producing a reduce in the 

calcium ion inflowing inside nervous cells with eventual 

anesthesia (1,2). Age acts vital role concerning the 

pharmacological responses to various drugs (like affinity and 

efficacy) and considered a physiological factor that affect the 

responses of the body to various drugs, especially the neuro-

acting agents due to its relation to up and down regulation of 

the receptor protein and the effect of oxidative stress-

inducing degenerative disorders of the neurons related to 

different ages beside its impact on the blood-brain barrier 

(3,4). Ketamine may interact with different facilitating 

effects on the release of hippocampal acetylcholine (Ach) 

neurotransmitter and this is attributed to the aging process 

which can inhibit the ability to recover from the anesthetic 

effect (5). Certain functional enhancements in adult mice, for 

example, with different growth hormone signals, may be due 

to NMDA receptor improvement are proposed in previous 

study (4). Insulin like growth factor-1 (IGF-1) and growth 

hormone (GH) fulfill biological portion to age-related 

vascular density and propose that vascular thickness may 

have significant changes of concerns for age in blood flow 

of the cerebrum and brain function (6), specifies a possible 

important role in the age related reverse of rodent’s behavior 

for IGF-1 (7). The detached aim was to investigate the 

ketamine anesthetic efficacy and its correlation with 

different ages of broiler chickens to address the effect of age 

on ketamine narcosis and its neurobehavioral changes. 
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Materials and methods 

 

Chickens and drug preparation  

Broiler chickens (both genders) of ages 10, 20 and 40-

days were included in this study with mean body weight 

between 0.15-1.7 kg. They held in pens of 30-34ºC 

temperatures with incessant light, and the ground litter 

involved of wood shreds. Chickens had allowed admission 

to water and food. The ketamine (5% Hameln 

pharmaceuticals, Germany) was equipped at 5 ml/kg to be 

given IM.  

 

Animal ethics  
The scientific committee of the College of Veterinary 

Medicine at University of Mosul has valid and authenticate 

this study for the application of experimental chicken and for 

ethical concerns. 

 

Ketamine's hypnotic ED50 in chickens at different ages  

The hypnotic ED50 dose of ketamine was valued 

according to up and down pattern at different ages 10, 20 and 

40-days-old (8). The first dose of ketamine injected was 12 

mg/kg, IM hanged on pilot study. Chickens were watched 

alone along with 2 h following ketamine administration (to 

check for righting reflex loss which indicates the hypnotic 

effect) and then, the ketamine’s dosages reduced or raised 3 

mg which hangs on for appearance or absence of the 

hypnosis. 

 

Measurement the analgesic ED50 for ketamine in 

chickens at different ages  

The ED50 value of ketamine that causes analgesia in 50% 

of the chickens was measured according to the above method 

defined in the first trial at different ages 10, 20 and 40-days-

old (8). Ketamine’s analgesia recorded via an electro 

stimulator apparatus (scientific research, UK) for induction 

of ache sensation in chickens (9-17). The ketamine’s first IM 

dose injected at 12 mg/kg by elevates or reduces 3 mg/kg of 

the dosage. In this experiment, the pain in the chickens 

(categorized by distress call) was recorded as a voltage for 

each one individually before and after 10 minutes of 

ketamine injection (9,10,17). Ketamine has seen to result in 

an anti-nociceptive effect when the recorded voltage after 

injection was raised in relative to voltage measured prior 

ketamine injection (The chicken will be assigned as X), and 

if there is no analgesia, the chicken will be marked as O. 

Then the table value was extracted from Dixon’s table (8) to 

determine the ED50 dose of ketamine. 

 

Effect of single anesthetic dose of ketamine hypnosis at 

different ages of chickens 

The hypnotic effects of ketamine (losing the righting 

reflex) were monitored in three age-groups of chickens 10, 

20 and 40-day-old chickens, that treated with single IM dose 

of ketamine at 25 mg/kg. The dose of ketamine was adopted 

from the its values related to hypnotic and analgesic ED50s. 

Each individual chicken was observed to register the 

hypnosis in addition to the duration and the recovery from 

hypnosis in all ages groups (18,19). 
 

Effect of single anesthetic dose of ketamine analgesia at 

different ages of chickens 

The difference in the analgesic effect of ketamine was 

determined throughout all studied ages of chickens by 

applying one IM dose of ketamine at 25 mg/kg in response 

to the analgesic ED50 dose of ketamine. Voltage of the 

electro-stimulator device that produce nociception registered 

prior and post ten min related to ketamine administration for 

every chicken independently. The delta voltages for each 

group were also considered for estimation (9).  
 

Assessment of subtle neurobehavioral effects induced by 

ketamine in different ages of broilers chickens  
Different measurements of open-field were used to 

investigate the neurobehavioral changes of ketamine in 

different ages 10, 20 and 40 days (20,21). Activity in the 

open field for chicken watched thirty min post IM ketamine 

treating at 1 mg/kg and this dose did not produce any 

apparent effect so that, the subtle effect determined 

resembling the neurobehavioral deficits (22). Each chicken 

was individually placed in middle of the arena with 50 grams 

of grains spread at the surface. The listed below behavioral 

parameters estimated after thirty min of ketamine injection 

within 5-minute period as designated earlier (21,22). The 

open-field parameters included moving latency in seconds; 

sum of escapes jumps; frequency of defecations; distress 

calls scores and pecking behavior scores. After this test, 

every chicken undergoing test of tonic immobility (20,22) 

through picking the chicken by two hands and setting it 15 

seconds on a table. The hands will withdraw and then, the 

standing-up of chicken itself unassisted were registered.  
 

Measurement of serum ALT and AST concentrations in 

the chickens treated with ketamine at the ages of 10, 20 

and 40-days-old  

Following 2 hours of IM injection of ketamine at 25 

mg/kg, the blood was gained from the vein of each chicken 

at different studied ages, then the blood collected in gel tubes 

and undergoing centrifugation to alleviate of serum that 

freeze awaiting analysis during 48 hours. Serum ALT (23) 

and AST (24) concentrations were determined by using 

Chemistry Analyzer Smart-150 apparatus (GenoTEK, 

USA). 
 

Statistics  

Parametric statistical analysis was directed by variance 

analysis of one way (ANOVA) tracked by the LSD (25,26). 

The data of non-parametric origin undergoes analysis by the 

Fisher exact probability and Mann-Whitney U tests (26,27). 

The probability (p) of the results was considered 

significantly differs at less than 5%. 
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Results 

 

Ketamine's hypnotic ED50 in chickens at ages of 10, 20 

and 40-days-old  

The doses of ketamine that cause hypnosis in 50% of the 

chickens were 7.90, 7.90 and 6.80 mg/kg, IM at 10, 20 and 

40-day-old respectively, and the fastest onset of hypnosis 

was at age 40-day-old as shown in table 1. 

 

Analgesic ED50 value of ketamine in chickens at different 

ages  

Table 2 shows the doses of ketamine that caused 

analgesia in 50% of the chickens were 12.92, 12.92 and 6.50 

mg/kg, IM at 10, 20 and 40 days-old chickens 

correspondingly. As reported increase in ketamine efficacy 

that causes analgesia at age 40-day-old chicken in 

comparison to younger ages. 

 

Single dose of ketamine and its effect on hypnosis at 

different ages of chickens  

The onset, duration and recovery from ketamine hypnosis 

were 2.17, 22.50 and 29.83 minutes respectively at 10-day-

old of chickens. The same measurements were 3.50, 25.00 

and 69.67 minutes respectively at 20-day-old, while the 

onset, duration and recovery from ketamine hypnosis were 

2.83, 46.17 and 96.67 minutes respectively at 40-day-old. 

Table 3 reflects that the results of ketamine hypnosis were in 

an age dependent manner and the shorter onset with 

significantly longer duration and recovery of hypnosis were 

at 40-day-old, although the depth and sensitivity of chickens 

to ketamine hypnosis increases as the age is progress. 

Ketamine's single dose and its analgesic effect at different 

ages of chickens  

The 10-day-old chickens displays that the volts recorded 

(prior, and post 10 minutes of ketamine treatment) was 

significantly different (9.17 and 13.83 volts respectively). 

The same measurements were 10.67 and 15.17 volts 

respectively at 20-day-old chickens whereas these volts were 

15.00 and 23.00volts respectively at 40-day-old. The results 

indicate the analgesic effect of ketamine is greater and more 

effective at 40-day-old chickens as shown in table 4. 

 

Assessment of subtle neurobehavioral effects induced by 

ketamine in different ages of chickens  
The IM administration of ketamine at 1 mg/kg causes 

many (non-significant) neurobehavioural changes at 

different ages, especially in relation to frequency of 

defecation and escape jump except the latency to move and 

tonic immobility response test (which are significant at 40-

days-old). All these changes refer to increase in the subtle 

depressant effect of ketamine as the age progressing forward 

(table 5). 

 

Serum ALT and AST in the different ages of chickens 

treated with ketamine  

The serum concentrations of ALT and AST were found 

close to normal ranges of chickens. The serum ALT and AST 

in 40-day-old group significantly different (at P<5%) from 

10 and 20-days-old groups after treatment with 25 mg/kg, IM 

ketamine as shown in table 6. 

 

Table 1: Hypnotic ED50s of ketamine for different ages of chickens  

 

Parameter 10-days old 20-days old 40-days old 

Hypnotic ED50 value, IM 7.90 mg/kg 7.90 mg/kg 6.80 mg/kg 

Doses applied 6-12 mg/kg 6-12 mg/kg 6-12 mg/kg 

Beginning dose 12 mg/kg 12 mg/kg 12 mg/kg 

Final dose 9 mg/kg 9 mg/kg 9 mg/kg 

± in dose  3 mg/kg 3 mg/kg 3 mg/kg 

Chicken's number 6 (XXOOXX)* 6 (XXOOXX)* 6 (XXOXOX)* 

Beginning of hypnosis 1-5 min. 2-7 min. 1-3 min. 
*X= hypnosis, O= no hypnosis. 

 

Table 2: Analgesic ED50s of ketamine for different ages of chickens 

 

Parameter 10-days old 20-days old 40-days old 

ED50 value, IM 12.92 mg/kg 12.92 mg/kg 6.50 mg/kg 

Doses applied 9-15 mg/kg 9-15 mg/kg 6-12 mg/kg 

Beginning dose 12 mg/kg 12 mg/kg 12 mg/kg 

Final dose 12 mg/kg 12 mg/kg 6 mg/kg 

± in dose  3 mg/kg 3 mg/kg 3 mg/kg 

Chicken's number 5 (XOOXO) * 5 (XOOXO) * 5 (XOXXX) * 
*X= analgesia, O= no analgesia. 
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Table 3: Single dose of ketamine and its effect on hypnosis 

at different ages of chickens 

 

Ages 

(days) 

Hypnosis 

beginning in 

min 

Hypnosis 

duration in 

min 

Recovery in 

min 

10 
2.17±0.17 22.50±2.84 29.83±2.43 

20 
3.50±0.22 * 25.00±2.01 69.67±4.80 * 

40 2.83±0.31 46.17±4.77 *,a 96.67±2.22 *,a 

The values represented as Average±Std. Error for 6 

chickens/group. Ketamine was administered at 25 mg/kg, IM 

for the groups. * significantly different from 10 days-old 

(P<5%). a Differs significantly from 20 days-old (P<5%). 

 

 

Table 4: Single dose of ketamine for induction of analgesia 

at different ages of chickens 

 

Ages 

(days) 
Volts before 

injection 

Volts after 10 

minutes of 

injection 

∆ Voltage 

10 9.17±0.48 13.83±0.54 + 4.67±0.88 

20 10.67±0.49 15.17±1.08 + 4.50±1.06 

40 15.00±1.03*,a 23.00±0.93 +,*,a 8.00±1.65 

The values represented as Average±Std. Error for 6 

chickens/group. Pain sensation was measured by electro-

stimulator pre- and post-10 minutes of treating of ketamine 

(25 mg/kg, IM) for all the groups. * Differs significantly from 

10 days-old (P<5%). a Differs significantly from 20 days-old 

(P<5%). + Differs significantly from the same group (volts 

pre-injection) (P<5%). 

Table 5: Neurobehavioral parameters of ketamine at different ages 

 

Neurobehavioral parameters 
Ages of chickens 

10-days old 20-days old 40-days old 

Beginning of move (seconds) 22.67±14.34 21.33±11.05 52.33±12.76*,a 

Tonic immobility (seconds) 37.50±13.82 76.00±23.58 220.50±69.72 *,a 

 Frequency of defecation 0.83±0.17 0.00±0.00 0.33±0.21 

 Escape jump's number 0.00±0.00 0.00±0.00 0.33±0.21 

 Scores of distress calls  2.00±0.37 0.00±0.00 0.00±0.00 

 Pecking scores 0.00±0.00 0.00±0.00 0.00±0.00 

The values represented as Average±Std. Error for 6 chickens/group. The Test was conducted after 30 minutes of ketamine 

injection at a subtle dose (1 mg/kg, IM). * Differs significantly from 10 days-old (P<5%). a Differs significantly from 20 days-

old (P<5%). 

 

Table 6: Serum ALT and AST concentration in chicks 

treated with ketamine at different ages 

 

Ages (days) ALT (Unit/Liter) AST (Unit/Liter) 

10 12.67±1.23 212.33±3.81 

20 10.33±1.23 200.33±2.60 

40 4.00±0.68 *,a 166.50±9.49 *,a 

The values represented Average±Std. Error for 6 

chickens/dose group. Blood samples were obtained after 2 

hours from ketamine therapy at 25 mg/kg. * Differs 

significantly from 10 day-old (P<5%). a Differs significantly 

from 20 day-old (P<5%). 

 

Discussion 

 

Ketamine considered a widely usage drug for anesthetic 

induction of surgical operations of the veterinary medicine 

field and produces good hypnotic with weak analgesia by its 

blocking effect of NMDA receptor in the nervous tissue, 

leading to an inhibition of the calcium current inflowing the 

neuronal cells causes induction the anesthesia (1,2). 

Ketamine used with xylazine in chickens and considered 

appropriate anesthesia for pain killing procedures in pigeons 

(28). However, it is preferable to combine ketamine with 

diazepam as this combination is moderately safer (29). The 

hypnotic and analgesic ED50s of ketamine measured in this 

trial at different ages of chicken were in close to prior study 

in the same field (11,30). In current work, the hypnotic 

besides analgesic ketamine's effects were enhanced in the 

efficacy as the ages of the chicken progress and this could be 

attributed to the effect of ketamine on the release of Ach 

neurotransmitter from the hippocampus as reported 

previously in older rats compared to the youngers (5). 

Another reason might be attributed to a regional and specific 

alteration of NMDA receptor with age and because IGF-1 

modulates the NMDA receptor expression suggesting a 

changes in the heterogeneity of NMDA receptors can lead to 

modification of functional receptors which are relevant to 

aging process (3) such as the occurrence of receptor up-

regulation. Some of the functional enhancements in older 

chickens, for example, with different growth hormone 

signals, may be due to NMDA receptor improvement that 

found in mouse model (4). Growth hormone and IGF-1 work 

a vital role in age-related vessels density and propose that 

reductions in vascular thickness may have significant 

concerns for age-related involvement related to cerebral 

blood flow and brain function (6), which possibly have an 

important role in the opposite of age dependent behavioral 
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deficits in chickens for IGF-1 as found in rodents (7). Other 

factors and age have a significant effect on the ketamine's 

availability, reflected in modification of the 

pharmacokinetics criteria, metabolism of liver of the drug 

and its pharmacodynamics (31). Intraperitoneal ketamine 

injections for both sex revealed a significant relationship 

between increased age and the duration of hypnosis and this 

alteration in hypnosis appeared to be associated with changes 

in production of ketamine cyclohexanone oxidation 

metabolites (32) and the age-related effects of NMDA may 

be related to impaired release of glycine (33). Some 

behavioral changes explored in this study were associated 

with ketamine anesthesia that recorded in other study (34). 

Ketamine administration showed differential 

neurobehavioral effects on activity levels of chickens 

depending on the animal's age which is correspondence with 

another study in rats (35). The serum concentrations of ALT 

and AST were found close to normal ranges of chickens (36) 

which indicate the effect of ketamine on the liver function at 

different ages, and the 40-day-old chickens group differs 

significantly from 10 and 20-days-old chickens (that all 

treated with one ketamine’s dosage 25 mg/kg, IM) 

suggesting alteration in metabolism, and a possible 

pharmacokinetics, of ketamine during that ages of chickens. 

 

Conclusion 

 

The present work discovered that ketamine’s efficacy, 

including hypnosis, analgesia and neurobehavioral activity 

will be increased as the age is progressing forward, 

suggesting that the veterinarians need to take it into account 

when preparing the dose regimen of ketamine anesthesia for 

different ages of animals. 
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 التأثير التخديري للكيتامين وعلاقته بالعمر في الدجاج
 

 أمينيعرب جعفر موسى، منى حازم الزبيدي و سوسن محمد 

 

، كلية الطب البيطري، جامعة والأدويةفرع الفسلجة والكيمياء الحياتية 

 الموصل، الموصل، العراق

 

 الخلاصة

 

قلة من الدراسات تناولت التأثير المخدر للكيتامين في أعمار مختلفة 

 40و  20،  10دراستنا بأعمار  إجراءتم  الأساسمن الدجاج وعلى هذا 

النوم في  أحداثجرعة الكيتامين والتي تعمل على  الدجاج. أعماريوم من 

 6,8و  7,9،  7,9المنومة( كانت  50-من الدجاج )الجف 50%

الدجاج  أعماريوم من  40و  20،  10 الأعمارملغم/كغم، في العضل في 

 12,92،  12,92المسكنة للألم له كانت  50-على التوالي بينما قيم الجف

فس الأعمار. وقت بدء التخدير ملغم/كغم، في العضل في ن 6,5و 

بالكيتامين، مدته وفترة الإفاقة منه كانت معتمدة على عمر الدجاج وبفترة 

يوم اذ لوحظ زيادة عمق وحساسية التخدير  40في عمر  أطولمعنوية 

التسكين من الالم كان فعالا في  أنبالكيتامين عند التقدم بالعمر فضلا عن 

رات في السلوك العصبي للدجاج عند وقد لوحظ وجود تغي يوم. 40عمر 

ملغم/كغم، في  1المختلفة عند حقن الكيتامين بجرعة كامنة  الأعمارهذه 

ملغم/كغم، في العضل على  25العضل. أدى حقن الكيتامين بجرعة 

إحداث فرق معنوي في تركيز إنزيم ناقلة أمين الالنين وناقلة أمين 

 20و  10مقارنته مع عمر عند  40في مصل الدم في العمر الاسبارتيت 

من عمر الدجاج. استنتج في هذه الدراسة أن فعالية الكيتامين التخديرية، 

بما فيها النوم، تسكين الألم والنشاط السلوكي العصبي تزداد مع تقدم 

 الأطباءبنظر الاعتبار من قبل  أخذهاالعمر، مما يشير إلى وجوب 

مين في الأعمار المختلفة البيطريين عند إعداد جرعة التخدير بالكيتا

 للحيوانات.

 

 

 

 

  
 

http://www.doi.org/10.1016/0307-4412(88)90082-9
http://www.doi.org/10.1016/0307-4412(88)90082-9
http://www.doi.org/10.1136/vr.f7415
http://www.doi.org/10.1002/sim.5909
http://www.doi.org/10.1002/9780470168707
http://www.doi.org/10.3906/vet-0805-7
http://www.doi.org/10.5455/javar.2014.a24
http://www.doi.org/10.1016/0076-6879(94)35128-7
http://www.doi.org/10.1538/expanim.15-0039
http://www.doi.org/10.1093/bja/50.9.885
http://www.doi.org/10.1016/0014-2999(93)90693-c
http://www.doi.org/10.1111/j.1467-2995.2010.00573.x
http://www.doi.org/10.1016/j.physbeh.2007.02.010
http://www.doi.org/10.5935/1806-6690.20180039

