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Summary 

 

Background: Progesterone is the source of the steroid general anesthetic Alfaxalone, which became 

commercially available in the 1970s when combined  with alfadolone, another steroid anesthetic. 

Objective: the goal of the present  research was to discover and assess the sub-anesthetic effects of 

Alfaxalone: the antinociceptive and anti-inflammatory properties in broiler chicks.  

Methods: One hundred and three Ross broiler chicks (80-100 g, 7-8 days old) were used. The electric 

stimulation test, hot water test (HWT), and formalin test were performed on broiler chicks to assess 

the antinociceptive and anti-inflammatory properties of Alfaxalone. The up-and-down method that described 

by Dixon was used to determine the median effective antinociceptive dose. 

Results: The median effective antinociceptive doses (ED50s) of Alfaxalone by  electric stimulation test 

and hot water test were 0.94 and 0.65 mg/kg intraperitoneally, respectively. Alfaxalone, at doses of 1, 2, 

and 4 mg/kg intraperitoneally, induced an antinociceptive effect in the electric stimulation test and 

HWT as well as antinociceptive and anti-inflammatory effects during the  formalin test in the chicks. 

The antinociceptive effect was displayed 15 min after treatment and the maximum effect was observed 

30 min after injection. 

Conclusion: The results showed that Alfaxalone had antinociceptive and anti-inflammatory effects, 

with a stronger antinociceptive effect in the electric stimulation test than in the thermal stimulation test, 

which was illustrated by  shorter antinociceptive time. 
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Introduction 

 

Alfaxalone is a hydrophobic anesthetic neurosteroid molecule and its use has been reported in a wide range 

of animal species including poultry (1). It is a versatile anesthetic induction agent, largely due to its fast onset of action, 



short duration of action, and multiple routes of administration (intravenous, intramuscular, subcutaneous and intra-

osseous) (1). Alfaxalone was utilized in the induction and maintenance of anesthesia in bird species (2–4), dogs (5), 

cats (6), and humans (7). It was marketed originally in a mixture with alfadone (Saffan), another synthetic neurosteroid, 

and solubilized in ethoxylated castor oil known also as (Cremophor-EL) which caused allergic reactions (8). 

The existing formulation (Alfaxan, Jurox Ltd., Crawley, West Sussex RH10 1DD, UK) used 2-hydroxypropyl-b 

cyclodextrin as a solubilizing material and has not been related to hypersensitivity and allergic reactions (9). 

 

Its mechanism of action was related to its agonist activity on the gamma-aminobutyric acid A (GABAA) receptors 

producing central nervous system depression and muscle relaxation (10, 11). Lower concentrations of Alfaxalone 

potentiated the opening of the GABAA receptor channel, like that formed by benzodiazepine compounds (10). 

Conversely, Alfaxalone at a higher concentration act as a GABAA receptor agonist, similarly to barbiturates 

and propofol (10). So a sub-anesthetic intramuscular dose of Alfaxalone might yield sedative action, the effect is 

similarly leading to hyperpolarization of the cell, just slightly A different mechanism. Overall, the anesthetic agents 

have more than one effect on the body, therefore the newer agent must be studied in all laboratory animals to assess 

their pharmacological effects and safety. 

 

The goal of our research was to assess the antinociception and anti-inflammatory impacts and usefulness 

of Alfaxalone in the birds, using the broiler chicks as a model thereby providing clinical pharmacological information 

about the Alfaxalone. 

 

Methods and Materials 

 

Animals 

 

103 one-day-old post-hatch Ross broiler chicks were purchased from a specialized regional hatchery. The birds 

were accommodated in a chamber with a temperature of 32-35°C, 23 hours of lighting, and 1 hour of dark and 

wood flakes as floor litter, by providing feed and water ad libitum. Chicks were tested at 7-8 days of age. 

 

Drugs and chemicals 

 

The Alfaxalone (10 mg/ml, ALFAXAN, Jurox Pty. Ltd., Rutherford, NSW, Australia) was diluted in distilled 

water to obtain the accurate concentrations needed for administration intraperitoneally (IP) in a volume of 10 ml/kg 

body weight (12). Control groups were injected IP with distilled water at the same volume of administration. 

 

Ethical approval 
 

This study was reviewed by the head and members of the Scientific Committee of the Physiology, Biochemistry 

and Pharmacology Department at the College of Veterinary Medicine/University of Mosul, and the ethical approval 

was unanimously approved (approval number UM.VET.2021.2). 

 

Experimental animals models of pain 

 

Determination of the median effective doses (ED50s) of Alfaxalone causing antinociception in Broiler 

chicks: The analgesic ED50s of Alfaxalone were assessed for electrical stimulation and thermal stimulation alone. 

The first dose of Alfaxalone was 1mg/kg intraperitoneally as mentioned according to the up-and-down method (13). 

The electric stimulation was done by electro-stimulator apparatus to assess the occurrence of distress calls in chicks 

as an indicator of nociception sensation by putting the electrodes on the skin under the wings (14). The thermal 

stimulation was done by water bath apparatus to determine the pain threshold according to withdrawal time, the chicks 

were grabbed gently in one hand, its left foot was placed under the fingers, and the right foot was left free to move 

then dipped in water bath. The time spent per second was measured by a stopwatch (15). 

 

The chicks were assessed separately pre and post- 15 minutes of intraperitoneal administration of Alfaxalone, 

Then, according to the look or lack of antinociception ,  the doses of the Alfaxalone will be decreased or increased 

to 0.2 mg/kg, correspondingly according to the initial dose used.
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The median effective dose (ED50) of Alfaxalone is based on the table mentioned (13) and uses the following 

equation: 

 

ED50 = Xf + Kd 

 

Whereas 

Xf = the last dose used in the experiment. 

K = a tabular value extracted from the table mentioned by Dixon(13) . 

d = the amount of constant increase or decrease in the administered dose. 

 

Dose-dependent analgesic effect of Alfaxalone in chicks by electrical stimulator test 
 

32 chicks were randomly allocated into 4 groups of 8 chicks for each group. The chicks were injected with either 

distilled water (control) or with Alfaxalone at 1, 2 and 4 mg/kg. For each chick, we determined the lowest voltage 

that produced a nociception reaction at 0, 15, 30, 60 and 120 minutes after the injection. The increment in the electrical 

voltage in each group was evaluated in a two-way analysis of variance to determine the significant analgesic reaction 

of the chicks to Alfaxalone. 

 

Dose-dependent analgesic effect of Alfaxalone in chicks by HWT 

 

32 chicks were also randomly assigned into 4 groups of 8 chicks each. Birds in groups were injected with Alfaxalone 

at 0, 1, 2 and 4 mg/kg. They were each placed in a water bath that was heated to 55±0.5 ºC. Response threshold 

was defined as the point at which the foot started to leave the hot water. The reaction times of 0, 15, 30, 60, and 120 

minutes were recorded. In order to prevent damage to the skin tissue, the cutoff time was chosen at 20 seconds (16). 

 

Antinociception and anti-inflammatory impacts of Alfaxalone in chicks exposed to the formalin test 
 

28 chicks were  randomly distributed into 4 groups of 7 birds each. Nociception and inflammatory reactions 

were provoked in the chicks by injecting 0.05 ml of 0.1% of formalin into the sole  region of the right foot (17–20). 

The chicks were injected with either distilled water or with Alfaxalone at 1, 2 and 4 mg/kg 15 min previously 

the formalin administration. After the formalin treatment, we documented within 3 minutes the latency to lift 

the right foot (using a stopwatch) and the frequency of lifting the right foot in reaction to formalin irritation. 

Furthermore, we detected the anti-inflammatory influence of Alfaxalone by gauging the foot thickness (millimeter) 

with an electronic digital caliper (Electron-ics Lab, China) before and after 30min of the formalin treatment. 

 

The anti-inflammatory efficacy (%) was determined as follows 

% Anti-inflammatory efficacy =
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Alteration in foot thickness of control group-alteration in foot thickness of Alfaxalone group 
————————————————————————————————————— 

Alteration in foot thickness of control group
x100[ ]

Statistical analysis 

 

Parameters were stated as mean + SE (standard error). Statistical analysis was completed by using one and 

two-way analysis of variance (ANOVA) followed by Dunnett’s test. P<0.05 were consider statistically significant. 

The statistical calculations were achieved using the Statistical Package for Social Sciences version 23 (IBM SPSS 

Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp). 

 

Results 

 

 The ED50s values of Alfaxalone for the induction of antinociceptive in the chicks by electrical and thermal 

stimulation were 0.94 (Table 1)  and 0.65 mg/kg intraperitoneally (Table 2). 
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Table 1. Median effective dose (ED50) of alfaxalone injected intraperitoneally for induction of analgesia in chicks by using 

electrical stimulation.

Variables Results

ED50 0.94 mg/kg

Doses range 1.2­0.8=0.4 mg/kg

Initial dose 1 mg/kg

Last dose 1 mg/kg

+ or ­ in the dose 0.2 mg/kg

Number of chicks used (OXXOX) 5

Minimum­maximum voltage that caused pain
Before alfaxalone injection 6­12

After alfaxalone injection 7­10

X: pain reaction, O: no pain reaction, The ED50 were calculated according to (Dixon, 1980)

Table 2. Median effective dose (ED50) of alfaxalone injected intraperitoneally for generation of antinociception in chicks 

by using thermal stimulation.

Variables Results

ED50 0.65 mg/kg

Doses range 1­0.6=0.4 mg/kg

first dose 1 mg/kg

Last dose 0.8 mg/kg

+or ­ in the dose 0.2 mg/kg

Number of chicks used 6(XXOXOX)

Heat temperature of water bath 55­56 °C

Sings of nociception Foot withdrawal

We calculated the time needed to foot withdrawal from water bath before and after 15 min of alfaxalone injection 

X: pain reaction, O: no pain reaction, The ED50 were calculated according to (Dixon, 1980)

Dara are mean ± Standard error of eight chicks per group. 

 *P<0.05, as compared to control. 

Dose- dependent antinociceptive effect of Alfaxalone in chicks by electrical stimulation 

 

Alfaxalone at 1, 2 and 4 mg/kg produced an antinociceptive effect at 15 minutes after injection compared 

to the control group, and this time was the peak time for antinociception. However, the antinociceptive effect expired 

gradually after the 60 and 120 minutes in chicks had been tested, respectively, thus Alfaxalone had a relatively short-

term effect. The group that injected with the highest concentration of Alfaxalone 4 mg/kg produced an antinociceptive 

effect a quarter of an hour after injection compared to the control group ( Table 3) and (Figure 1).

Table 3. Effect of alfaxalone (1, 2 and 4 mg/kg) on electrostimulation in chicks.

Groups
Increase in pain­inducing voltage in the following times

0 (baseline) 15 min 30 min 60 min 120 min

Control group (0) 6.07±0.24 6.27±0.71 6.05±0.40 5.78±0.12 5.78±0.24

Alfaxalone  1 mg/kg 6.52±0.52 7.61±0.44 9.78±0.34⁎ 5.62±0.50 5.83±0.17

Alfaxalone  2 mg/kg 6.65±0.24 7.55±0.19 9.52±0.34⁎ 5.05±0.45 6.61±0.13

Alfaxalone  4 mg/kg 6.38± 0.17 8.72±0.78⁎ 10.86±0.63⁎ 5.91±0.45 5.56±0.47
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Figure 1. Antinociceptive influence of alfaxalone at 0 (control group), 1, 2 and 4 mg/kg IP. after 15, 30, 60 and 120 minutes 

of treatment. Struggling and wing flapping was the sign for nociception sensation after increasing voltage of the electrostimulation.

Figure 2. Antinociceptive influence of alfaxalone at 0 (control group), 1, 2 and 4 mg/kg i.p. next 15, 30, 60 and 120 minutes 

of treatment. Foot withdrawal was the sign for nociception sensation after immersion the foot in the water bath.

Dose- dependent antinociceptive effect of Alfaxalone in chicks by thermal stimulation 

 

Alfaxalone at 1, 2 and 4 mg/kg created an antinociceptive response at a quarter of an hour after injection compared 

to the control group, and the peak time for antinociception was after 30 minutes of Alfaxalone injection. However, 

the analgesic effect expired after the 60 and 120 minutes in chicks had been tested, respectively (Table 4) and 

(Figure 2).

Dara are mean ± Standard error of eight chicks per group.

Table 4. Effect of alfaxalone (1, 2 and 4 mg/kg) on thermal stimulation in chicks.

Groups
The time (s) needed to remove foot from water bath after alfaxalone injection (min)

0 (baseline) 15 min 30 min 60 min 120 min

Control group (0) 4.19±0.89 4.43±0.85  5.16±1.21 4.46±1.07 4.81±1.33

Alfaxalone  1 mg/kg  3.29±0.52 5.31±1.49 6.10±0.65 3.76±0.82 2.82±0.49

Alfaxalone  2 mg/kg 2.56±0.36 3.07±0.27 5.86±0.95 2.71±0.42 2.79±0.26

Alfaxalone  4 mg/kg 3.24±0.83 5.10±1.28 7.78±0.83 2.79±0.57 2.72±0.14
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Analgesic and anti-inflammatory effects of Alfaxalone   in chicks subjected to formalin test. 
 

This experiment showed that Alfaxalone possesses an anti-inflammatory properties and antinociception against 

formalin injected into the plantar region of the foot of the chick. This was shown by the significantly increased latency 

to lift the right foot as well as by the significantly decreasing frequency of foot lifting when compared with the control 

group (Table 5). The anti-inflammatory efficacy of Alfaxalone was shown by the statistically significant reduction 

in foot thickness compared to the control group, with 8.42%, 38.94%, and 62.10% for Alfaxalone at 1, 2 and 4 mg/kg, 

respectively, positive responses in the chicks (Table 5).
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Dara are mean ± Standard error of seven chicks per group. 

* Statistically significant from the control group, p value < 0.05. 

a Statistically significant from the value of the group injected with alfaxalone at 1 mg/kg, p value < 0.05. 

b Statistically significant from the value of the group injected with alfaxalone at 2 mg/kg, p value < 0.05.

Table 5. Antinociception and anti-inflammatory effects of alfaxalone injected intraperitoneally in chicks subjected to formalin test.

Alfaxalone 
mg/kg

Start raising the right foot 
(seconds)

Rate of recurrence of right 
foot lifting (counts)

Increment  in foot width 
(millimeter)

Percentage of anti­inflam­
matory efficacy (%)

0 0.60±0.07 52.71±7.25 0.95±0.13 ­

1 0.82±0.06 47.43±4.18 0.87±.022 8.42

2 1.08±0.09⁎ 35.00±3.21⁎ 0.58±0.10 38.94

4 1.52±0.13⁎ab 26.14±2.21⁎a 0.36±0.11⁎a 62.10

Discussion 

 

Progesterone derivative Alfaxalone is a relatively high safety margin of neuroactive steroid anesthesia, 

with minimal cardiovascular, respiratory depression, short initiation and, excitation I in the recovery stage (21). 

It has a general anesthetic efficacy by acting on the central nervous system in the subtype receptors of gamma 

aminobutyric acid (GABA) (13). GABA is the most effective CNS inhibitor. Alfaxalone increases GABA effects 

on the GABAA receptors, which contribute to channels opening into the cells and chloride ion inflows. There are 

numerous recent documents showing the use of Alfaxalone solubilized in cyclodextrins in mammals, reptiles, 

amphibians, and fish. Although there are few studies on the effect of the anesthetic Alfaxalone in birds, there are 

some studies that have been conducted recently (22). In this study, we demonstrate for the first time the median 

effective antinociceptive dose of Alfaxalone using two different methods of nociception assessment. The ED50 

for analgesia was 0.94 and 0.65 mg/kg, for electrical and thermal stimulation, respectively. The electrical stimulator 

test was used to examine and measure the incidence of  pain relief in chickens as a qualitative and quantitative 

method for measuring analgesia (14) and the chick's response to the antinociceptive effect of Alfaxalone was dose 

dependent. The antinociception peak time was half an hour after the injection of Alfaxalone. However, the effect 

disappeared after an hour and two after the injection. There are some studies indicating that Alfaxalone has a short 

duration of action (23–25). We conducted the hot water method (15) using a water bath was used to evaluate 

the antinociceptive effect of Alfaxalone on the thermal nociception receptors present in the birds (26). To confirm 

the antinociception action, a formalin test was performed, which consists of two phases to demonstrate 

the antinociceptive effect (27, 28). Our results showed for the first time that the effect of Alfaxalone has an anti-

inflammatory effect, and the reason for this may be its unique composition as Alfaxalone reduced the edema caused 

by formalin compared to the control group. Some new reports suggested that testosterone which is resembled 

in structure to Alfaxalone induces an anti-inflammatory effect, The testosterone significantly has an inhibitory 

effect on the forming of adipose tissues and on the expression of different adipocytokines, including leptin, TNF-α, 

IL-6, IL-1, whereas the low level of testosterone correlates positively with the increased expression of inflammation 

markers. Further studies should explore the function of testosterone in the process of development mechanisms 

and regulation of proinflammation cytokines integrated with weight loss and physical activity (29–31). To confirm 

the anti-inflammatory efficacy of testosterone, a study conducted  by bacterial endotoxin injection into castrated 

male mice has increased the production of TNFα, which has been abolished by testosterone (32). Several studies 



have indicated that Alfaxalone has analgesic effects caused by the inhibition of several neurotransmitters responsible 

for nociception transmission (33–35). The muscarinic receptors in the spinal cord participate in the mechanism 

of nociception suppression, as it has been proven that these receptors are responsible for the antinociception effects 

for anesthetic and analgesic drugs (36). Another pathway has been proposed to inhibit nociception by increasing 

the transport of noradrenaline. It has been found that Alfaxalone inhibits the mechanism of the reuptake 

of noradrenaline into the nerve cell by inhibiting the specific transporter of noradrenaline (37). Another mechanism 

was suggested to inhibit nociception for Alfaxalone  and alfadolone in rats by activating the GABAA receptors 

in the spinal cord (33) and this supported by another study on rats using the tail-flick test, where it was found that 

alfadolone and not Alfaxalone have antinociceptive effects using sub-anesthetic doses of 10 mg/kg IP (38) that 

the unique anesthetic mechanism of Alfaxalone may be responsible for the analgesic effect. When matching 

the sedative properties of Alfaxalone with propofol in cats, there were no clear antinociceptive effects (38). 

The antinociceptive effect of the Alfaxalone observed by the previous research has shown that Alfaxalone has a distinct 

depressive effect on the sensation neuronal pathways of neurons in the dorsal cord of the cat’s spinal cord (39). 

The specific antinociceptive impacts were eligible to ensure that the alfadolone portion of CT 1341 has been 

communicated and its act on the GABAA receptors in the central nervous system especially the spinal cord (33, 

35, 39). Alfadolone has been found to cause antinociceptive effects without sedation in rodent, While sedation and 

anesthetics are caused by Alfaxalone without analgesic effect (38). 

 

Conclusion 

 

Alfaxalone at doses of 1, 2 and 4 mg/kg created dose-dependent antinociception in chicks by electro stimulator test. 

The 4 mg/kg dose rate produced an antinociceptive effect after 15 minutes of injection, these doses of Alfaxalone 

produced an antinociceptive effect by thermal method but not significant in comparison with the control group, like 

electrical method. The best time for analgesia was after 30 minutes in the two methods mentioned, surprise finding 

was the anti-inflammatory effect of Alfaxalone which needs more research to determine the exact mechanism 

for anti-inflammatory. 

 

Acknowledgments 

 

This study was carried out with the direct support of the Deanship of the College of Veterinary Medicine 

at the University of Mosul, and we appreciate its effective role in helping. 

 

Conflict of interest 

 

The authors of this work certify that we have no conflict of interest. 

 

Authors’ contributions 

 

ASN and AA have been assigned a prime role in planning, earning, statistical analysis, and interpreting 

results, wrote and have critically assessed the work for primary intellectual elements, confirmed the final view 

to be published. 

 

Adherence to Ethical Standards 

 

This study was reviewed by the head and members of the Scientific Committee of the Physiology, Biochemistry 

and Pharmacology Department at the College of Veterinary Medicine/University of Mosul, and the ethical approval 

was unanimously approved (approval number UM.VET.2021.2). 

 

References 

 

1. White DM, Martinez-Taboada F. Induction of anesthesia with intravenous alfaxalone in two isa brown chickens 

(Gallus gallus domesticus). J Exot Pet Med. 2019;29:119–122. 

2. Alatrushi AN, Naser AS. Evaluation of the Anesthetic Action of Alfaxalone in Chicks and Compared with 

Alfaxalone/ketamine or Alfaxalone/xylazine. Egypt J Vet Sci [Internet]. 2021;52(2):221–228. 

214

Alatroshi, Naser: Evaluation of Alfaxalone's anti-inflammatory and antinociceptive effects in broiler chicks



 3. Curtis R, Jemmett JE, Hendy PG. Saffan (CT 1341) as an anaesthetic agent for the budgerigar Melopsittacus 

undulatus. J Small Anim Pract. 1977;18(7):465–472. 

 4. Alatrushi AN, Naser AS. The Safety Profile of the Anesthetic Effect of Alfaxalone and Its Interaction with 

Xylazine and Ketamine in Chick’s Model (). Maced Vet Rev. 2021; 

 5. Tamura J, Ishizuka T, Fukui S, et al. The pharmacological effects of the anesthetic alfaxalone after intramuscular 

administration to dogs. J Vet Med Sci. 2015;77(3):289–296. 

 6. Warne LN, Beths T, Whittem T, et al. A review of the pharmacology and clinical application of alfaxalone 

in cats. Vet J. 2015;203(2):141–148. 

 7. Sear JW, Prys‐Roberts C. Hypersensitivity reactions to infusions of Althesin. Anaesthesia. 1983;38(12):1223. 

 8. Estes KS, Brewster ME, Webb AI, et al. A non-surfactant formulation for alfaxalone based on an amorphous 

cyclodextrin: activity studies in rats and dogs. Int J Pharm. 1990;65(1–2):101–107. 

 9. Romano J, Hasse K, Johnston M. Sedative, cardiorespiratory, and thermoregulatory effects of alfaxalone 

on budgerigars (melopsittacus undulatus). J Zoo Wildl Med. 2020;51(1):96–101. 

10. Albertson TE, Walby WF, Joy RM. Modification of GABA-mediated inhibition by various injectable anesthetics. 

Anesthesiol J Am Soc Anesthesiol. 1992;77(3):488–99. 

11. Lambert JJ, Belelli D, Peden DR, et al. Neurosteroid modulation of GABAA receptors. Prog Neurobiol. 

2003;71(1):67–80. 

12. Zaki S, Ticehurst KE, Miyaki Y. Clinical evaluation of Alfaxan‐CD® as an intravenous anaesthetic in young 

cats. Aust Vet J. 2009;87(3):82–87. 

13. Dixon WJ. Efficient analysis of experimental observations. Annu Rev Pharmacol Toxicol. 1980;20(1):441–462. 

14. Paul-Murphy JR, Brunson DB, Miletic V. Analgesic effects of butorphanol and buprenorphine in conscious 

African grey parrots (Psittacus erithacus erithacus and Psittacus erithacus timneh). Am J Vet Res. 

1999;60(10):1218–1221. 

15. Evrard HC, Balthazart J. The assessment of nociceptive and non-nociceptive skin sensitivity in the Japanese 

quail (Coturnix japonica). J Neurosci Methods. 2002;116(2):135–146. 

16. Abdul-gani MR, Naser AS. Assessment of the analgesic effect of Alpha-lipoic acid by three acute pain models. 

Iraqi J Vet Sci. 2022;36(3):803–807. 

17. Sharma JN, Samud AM, Asmawi MZ. Comparison between plethysmometer and micrometer methods 

to measure acute paw oedema for screening anti-inflammatory activity in mice. Inflammopharmacology. 

2004;12(1):89–94. 

18. Hughes RA, Sufka KJ. Morphine hyperalgesic effects on the formalin test in domestic fowl (Gallus gallus). 

Pharmacol Biochem Behav. 1991;38(2):247–251. 

19. Naser AS, Albadrany Y, Shaaban KA. Isobolographic analysis of analgesic interactions of silymarin with 

ketamine in mice. J Hell Vet Med Soc. 2020;71(2):2171–2178. 

20. Naser AS, Mohammad FK. Central depressant effects and toxicity of propofol in chicks. Toxicol reports. 

2014;1:562–568. 

21. West G, Heard D, Caulkett N. Zoo and Wildlife Immobilization and Anesthesia. Ames, IA Blackwell Publ. 

2007. 

22. Baldrey V. Assessment of Alfaxalone as an Anaesthetic Induction Agent in Mute Swans (Cygnus olor) 

[DZooMed thesis]. Submitt part fulfilment Requir R Coll Vet Surg Diploma Zool Med. 2014;1–68. 

23. Muir W, Lerche P, Wiese A, et al. The cardiorespiratory and anesthetic effects of clinical and supraclinical doses 

of alfaxalone in cats. Vet Anaesth Analg. 2009;36(1):42–54. 

24. Muir W, Lerche P, Wiese A, et al. The cardiorespiratory and anesthetic effects of clinical and supraclinical doses 

of alfaxalone in cats. Vet Anaesth Analg. 2008;35(6):42–54. 

25. Ferré PJ, Pasloske K, Whittem T, et al. Plasma pharmacokinetics of alfaxalone in dogs after an intravenous 

bolus of Alfaxan-CD RTU. Vet Anaesth Analg. 2006;33(4):229–236. 

26. Gentle MJ. Pain in birds. Anim Welf. 1992;1(4):235–247. 

27. Jourdan D, Ardid D, Bardin L, et al. A new automated method of pain scoring in the formalin test in rats. Pain. 

1997;71(3):265–270. 

28. Dubuisson D, Dennis SG. The formalin test: a quantitative study of the analgesic effects of morphine, 

meperidine, and brain stem stimulation in rats and cats. Pain. 1977;4:161–174. 

29. Krysiak R, Kowalcze K, Okopień B. The effect of testosterone on thyroid autoimmunity in euthyroid men with 

Hashimoto’s thyroiditis and low testosterone levels. J Clin Pharm Ther. 2019;44(5):742–749. 

30. Steinberg J, Southam L, Butterfield NC, et al. Decoding the genomic basis of osteoarthritis. bioRxiv. 2020;835850. 

215

Alatroshi, Naser: Evaluation of Alfaxalone's anti-inflammatory and antinociceptive effects in broiler chicks



31. Bianchi VE. The anti-inflammatory effects of testosterone. J Endocr Soc. 2019;3(1):91–107. 

32. Spinedi E, Suescun MO, Hadid R, et al. Effects of gonadectomy and sex hormone therapy on the endotoxin-

stimulated hypothalamo-pituitary-adrenal axis: evidence for a neuroendocrine-immunological sexual 

dimorphism. Endocrinology. 1992;131(5):2430–2436. 

33. Nadeson R, Goodchild CS. Antinociceptive properties of neurosteroids III: experiments with alphadolone given 

intravenously, intraperitoneally, and intragastrically. Br J Anaesth. 2001;86(5):704–708. 

34. Britton KT, Page M, Baldwin H, et al. Anxiolytic activity of steroid anesthetic alphaxalone. J Pharmacol Exp 

Ther. 1991;258(1):124–129. 

35. Harrison NL, Vicini S, Barker JL. A steroid anesthetic prolongs inhibitory postsynaptic currents in cultured rat 

hippocampal neurons. J Neurosci. 1987;7(2):604–609. 

36. Shiraishi M, Minami K, Shibuya I, et al. The inhibitory effects of alphaxalone on M1 and M3 muscarinic 

receptors expressed in Xenopus oocytes. Anesth Analg. 2003;97(2):449–455. 

37. Horishita T, Minami K, Yanagihara N, et al. Alphaxalone, a neurosteroid anesthetic, inhibits norepinephrine 

transporter function in cultured bovine adrenal medullary cells. Anesth Analg. 2002;95(6):1661–1666. 

38. Winter L, Nadeson R, Tucker AP, et al. Antinociceptive properties of neurosteroids: a comparison of alphadolone 

and alphaxalone in potentiation of opioid antinociception. Anesth Analg. 2003;97(3):798–805. 

39. Le Bars D, Menetrey D, Conseiller C, et al. Steroid anaesthesia (Althesin—CT 1341) and dorsal horn cell 

activities in feline spinal cord. Eur J Pharmacol. 1976;38(1):165–173.

216

Alatroshi, Naser: Evaluation of Alfaxalone's anti-inflammatory and antinociceptive effects in broiler chicks


