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ABSTRACT 

Itraconazole is a systemic antifungal often used for fungal infection treatment in cats. This study aimed to evaluate 

the safety of chicken liver paste as a drug filler through an acute toxicity test when supplemented with itraconazole. 

A total of 25 female mice were used and divided into five groups, each consisting of five mice. The control group 

received chicken liver paste without any itraconazole supplementation. In contrast, the treatment groups were 

administered chicken liver paste supplemented with itraconazole at 5, 10, 15, and 20 g/kg body weight dosages. 

Observations were conducted for two weeks. The evaluated parameters included abnormal clinical signs, mortality, 

body temperature, weight gain, and hematology profile. During the 14 days of observation, no mortality or abnormal 

clinical signs were observed. Other parameters such as body temperature and weight increase showed no significant 

difference. Hematology profile including red blood cells (RBC), hemoglobin (HB), hematocrit (Hct), mean 

corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), red cell distribution width (RDW), thrombocyte 

(PLT), mean platelet volume (MPV), platelet distribution width (PDW), plateletcrit (PCT), white blood cells 

(WBC), lymphocytes, monocytes, and granulocytes remained within the standard ranges and showed no significant 

difference. The present study indicated that chicken liver paste supplemented with itraconazole falls into the 

practically nontoxic category with an estimated LD50 value exceeding 20 g/kg body weight. 
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INTRODUCTION  

  

In recent years, there has been an increase in pet ownership all over the globe. Pets, such as dogs and cats, provide 

companionship and passionate support, regularly considered integral members of the family. While owning pets comes 

with numerous benefits, it also entails responsibilities, particularly in maintaining their health. It is estimated that there 

are roughly around 470 million dogs and 370 million cats owned and kept as pets worldwide (Jalongo, 2021). Numerous 

observational studies suggest that interactions and relationships with companion animals may be beneficial for human 

mental and physical health, with hypothesized mechanisms involving attachment to and companionship provided by pets 

(Brooks et al., 2018). 

Pets require regular visits to veterinarians periodically, either for preventive care or for treating diseases 

(Suchodolski, 2024). Cat owners frequently report challenges in administering medicine, such as cats refusing to take 

medicine even though it is blended with food, spitting out the medicine, or experiencing hypersalivation (Sivén et al., 

2017). These challenges may lead to injuries for pet owners trying to convince unwilling cats to take medication. 

Additionally, failing to complete prescribed treatments can have broader health implications, including the development 

of antimicrobial, antifungal, and antiparasitic resistance, which is a growing concern in both veterinary and human 

medication (Joosten et al., 2020). One of the ways to make oral drug administration easier in cats is to ensure that the 

medicines are palatable (Taylor et al., 2022). The palatability of cat food is often related to flavor, smell, shape, texture, 

and mouthfeel sensation. If the medicine formulation suits the palatability, cats are more likely to consume it voluntarily 

(Petry et al., 2014). Cats are known to seldom ingest the medication in oral form such as tablets, especially if the drug is 

bitter or odorous (Ekweremadu et al., 2020). Cats are originally solitary hunters and obligate carnivores which often kill 

much smaller prey than their body size. Smaller prey is often consumed in one portion, with the flesh of larger prey 

ripped off and the organs such as the liver are eaten (Aldrich and Koppel, 2015). Despite being classified as carnivores, 

cats have specific dietary requirements, especially for protein, with a 30% protein daily requirement (Watson et al., 

2023). According to the U.S. Department of Agriculture (2019), a 100-gram portion of chicken liver contains 66.8 g of 

water, 24.5 g of protein, 6.51 g of total lipid (fat), 1.36 g ash content, and 0.87 g of carbohydrate. Chicken liver is a 
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nutrient-rich food, high in protein, and is palatable to carnivorous animals (Pinto et al., 2021). Given these properties, 

chicken liver could serve as an ideal palatable drug filler for administering medications to cats, particularly in a semi-

solid or paste form, which may be more convenient for both cats and their owners than tablets or capsules.  

Skin lesions due to fungal infestation or dermatophytosis are common diseases and common health issues for cats 

(Thakare et al., 2019). Itraconazole, a systemic antifungal agent, is often used in the management and treatment of fungal 

infections. It is of the high frequently used in treating cases of dermatophytosis and is particularly effective and safer 

than other antifungals such as ketoconazole for treating dermatophytosis in cats (Thakare et al., 2019). This study aimed 

to evaluate the safety of chicken liver paste supplemented with itraconazole as a drug filler via acute toxicity tests in 

mice. 

 

MATERIALS AND METHODS 

 

Ethical approval  

This study was approved by the Animal Ethics Committee of the School of Veterinary Medicine and Biomedical 

Sciences (SVMBS), IPB University, Indonesia under approval number 185/KEH/SKE/III/2024. This study was 

conducted at the Laboratory Animal Management Unit of SVMBS, IPB University, Indonesia. The production process 

of hydrolyzed chicken liver was conducted at Nutricell Pacific, Indonesia, and chicken liver formulation as a drug filler 

was conducted at the Pharmacy Laboratory of the School of Veterinary Medicine and Biomedical Sciences (SVMBS), 

IPB University, Indonesia.  

 

Formulation of chicken liver paste 

The base formulation was developed using 3% xanthan gum, 5% propylene glycol, 0.1% 

Ethylenediaminetetraacetic acid (EDTA), and aquadest. The base formulation of the paste was prepared by dispersing 

gelling agent xanthan gum in distilled water containing dissolved propylene glycol and EDTA. The resulting mixture 

was heated at a temperature of 60
°
C for 5 minutes and stirred continuously until it formed a gel. Afterward, 10% chicken 

liver powder was added using a mortar and pestle. The base of chicken liver paste formulations was labeled as F0, while 

the paste supplemented with itraconazole was labeled as F1, as shown in Table 1 and Figure 1. 

 

Acute toxicity test of chicken liver paste 

The acute toxicity test followed the method of determining the lethal dose (LD50) according to the BPOM (2014) 

guidelines for determining the toxicity of chicken liver paste supplemented with itraconazole. To reduce stress levels, 

the mice were adapted to the environment for 14 days before the study. They received an oral dose of ivermectin (0.04 

mg/kg body weight) as an antiparasitic agent on the first day of acclimation (Jusuf et al., 2023). 

A total of 25 female mice acclimatized to the environment, were divided into five groups, each consisting of five 

animals. Group 1 (the control group) was given the base chicken liver paste (F0). The other four treatment groups 

(Groups 2, 3, 4, and 5) were administered chicken liver paste supplemented with itraconazole at doses of 5, 10, 15, and 

20 g/kg body weight mice via oral gavage as shown in Figure 2. Each mouse received a single oral gavage dose on the 

first day of the study. During the 14 days of the study, the mice were monitored for any abnormal clinical signs, which 

included inappetence, skin changes such as inflammation signs, behavioral abnormalities, irregular breathing, abnormal 

stool consistency, abnormal signs of urinating, incoordination, and hypersalivation. Average body temperatures and 

mortality rates were also observed. Their body weights were measured on days 0, 7, and 14, and increases in body 

weight were calculated from days 0 to 7 and from days 7 to 14. At the end of the 14-day observation period, a blood 

sample (1 mL) was collected for hematological analysis.  

 

Hematology analysis 

One mL of blood was taken intracardiac using an EDTA tube on day 14 to analyze the hematology profile. The 

hematology profile was analyzed using a hematology analyzer (Vetscan HM5, PT. Mega Utama Medica, Indonesia). 

The parameters analyzed included red blood cells (RBC), hemoglobin (HB), white blood cells (WBC), lymphocytes, 

monocytes, granulocytes, hematocrit (Hct), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), 

mean corpuscular hemoglobin concentration (MCHC), red cell distribution width (RDW), thrombocyte (PLT), mean 

platelet volume (MPV), platelet distribution width (PDW), and plateletcrit (PCT).  

 

Data analysis 

Data was analyzed using Analysis of Variance (ANOVA), with a significant level set at p < 0.05, followed by the 

Tukey test using SPSS 20 software. 
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Table 1. Formulation of chicken liver as a drug filler in paste form  

Materials  Role F0 (%) F1 (%) 

Itraconazole  Antifungal 0 0.2 

Chicken liver powder Filler 10 10 

Xanthan gum Gelling agent 3 3 

Propylene glycol Binding agent 5 5 

EDTA Chelating agent 0.1 0.1 

Aquadest Solvent 81.9 81.7 

The base of chicken liver paste formulations was labeled as F0 and paste supplemented with itraconazole as F1; Source: Silva et al. (2020).   

 

 

 
 

Figure 1. Preparation of chicken liver paste 

 

 
Figure 2. Mice’s oral gavage preparation 

and evaluation of body weight, blood 

sampling, and hematology.   
 

 

RESULTS AND DISCUSSION 

 

Acute toxicity (LD50) 

Determination of toxic range is expressed by Lethal Dose 50 or LD50. If a substance with a dose of 20 g/kg of body 

weight does not cause mortality and toxicity clinical signs up to 14 days posttreatment, then the substance can be 

categorized as practically non-toxic (BPOM, 2014). In this study, none of the mice showed any mortality during the 14 

days of observation, indicating that the substance falls into the practically nontoxic category, with an LD50 value greater 

than 20 g/kg body weight.  

The results concerning the observation of abnormal clinical signs are presented in Table 2. None of the mice showed 

any abnormal clinical signs during the 14 days of observation. All mice showed normal behavior, normal water, and feed 

intake, no abnormal skin changes, regular breathing, normal stool consistency, and no abnormal signs of urinating. 

Furthermore, there were no signs of incoordination, convulsion, paralysis, tremors, or hypersalivation. These findings 

suggest that the administration of chicken liver paste supplemented with itraconazole did not cause any abnormal clinical 

signs.  

 

Table 2. Body weight increase of mice per week during the observation period 

Treatment group BWI 1 (g) BWI 2 (g) 

Group 1 2.00 ± 1.10ᵃ 1.67 ± 0.85ᵃ 

Group 2 1.50  0.85a 2.00  0.89a 

Group 3 2.00  0.63a 2.00.33  0.82a 

Group 4 2.50  0.84a 1.67  0.82a 

Group 5 2.33  0.82a 1.50  0.55a 

Different superscript letters in each column indicate significant differences (p < 0.05). BWI: Body weight increase, BWI 1: Body weight increase 

during the first week; BWI 2: Body weight increase during the second week   
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The average body temperature of the mice during the observation period for Groups 1 to 5 were 36.97 ± 0.32
0
C, 

37.15  0.55
0
C, 36.92  0.32

0
C, 36.83  0.44

0
C and 37.183  0.30

0
C, consecutively. Based on the result, no significant 

differences in body temperature were observed between the groups (p > 0.05). The average body temperature ranged 

from 36.8 to 37.1
0
C. It is worth noting that changes in body temperature can show signs of toxicity. Drugs and all types 

of substances with toxic potential can affect the body temperature of animals. This change in body temperature is mostly 

shown with hyperthermia (Mozafari et al., 2016). According to Ribeiro et al. (2022), the normal range of body 

temperature in mice falls within the range of 36.5-38.0
0
C. Considering the fact that the temperatures shown by 

experimental animals fell within this range, it can be suggested that the administration of chicken liver paste 

supplemented with itraconazole did not cause any fluctuation in the body temperature of the mice.  

Body weight increases per week are shown in Table 2. The purpose of observing this parameter was to find out 

whether the mice experienced fluctuated body weight increase after the administration of preparation. Conditions that 

indicate the experimental animals had, in general, experienced any kind of pain or suffering could be seen if the body 

weight had decreased by more than 20% in seven days or more. Animals with no experience of fluctuating changes in 

body weight indicate that they have not experienced pain or suffering after the administration of the substance (Nurfaat, 

2016). Based on the result, the animals did not experience any body weight decrease but experienced a mean increase 

instead. This increase does not show any significant difference between the control group and the treatment groups. This 

finding indicated that the administration of chicken liver paste supplemented with itraconazole did not alter the growth of 

the mice under study.  

According to the National Center for Biotechnology Information (NCBI, 2024), itraconazole has different LD50 

values depending on the animal species. For instance, in rats and mice, the LD50 is greater than 320 mg/kg, while in 

dogs and guinea pigs, it is greater than 200 mg/kg and 160 mg/kg, respectively. In the present study, the chicken liver 

paste supplemented with itraconazole in mice showed a much higher safety range (greater than 20,000 mg/kg or 20 g/kg) 

compared to previous studies due to the dilution effect of the chicken liver, which acts as a drug filler. The low dose of 

itraconazole in this formulation likely contributed to the low toxicity observed, making it easier and more precise to 

administer compared to commercially available higher doses (e.g., 100 mg tablets).  

 

Hematology profile 

Hematology analysis was performed on day 14 by collecting 1 ml of blood from each mouse. The results of the 

hematology profile are shown in Table 3. No significant differences were observed between the groups (p > 0.05), and 

all parameters fell within the normal range. Hematological and clinical biochemical parameters are critical markers of 

the overall health status of animals and can be used to investigate the toxicity of drugs and chemicals (Niyomchan et al., 

2023). Available evidence has shown that the consumption of toxic plants or agents can cause alterations in the 

hematological profile (Zahmati and Saljooghi, 2016). The results of this study showed no significant differences between 

the control group and the treatment groups, with almost all hematological parameters still falling within the normal range 

as compared to a study done by Haney et al. (2019).  

The only hematology profile parameter that was not within the normal range was MCHC (mean corpuscular 

hemoglobin concentration, g/dL) in Group 4, which received the highest dose of chicken liver paste supplemented with 

itraconazole. However, it is not significantly different compared to other groups (p > 0.05). The MCHC in Group 4 was 

32.61 g/dL, slightly above the normal range of 22.3-32 g/dL. MCHC is the hemoglobin concentration in a group of red 

blood cells (Cascio and DeLoughery, 2017). MCHC values above the normal range may indicate hyperchromic anemia, 

which can be caused by the hemolysis of red blood cells, causing the release of hemoglobin into the plasma, which 

ultimately leads to hemoglobinemia (Lepkov et al., 2023). This is mostly caused by vitamin B12 deficiency. Although 

the MCHC value in Group 4 was found to be slightly above the normal range, Hb and RBC counts were still within the 

normal range. This may indicate a small amount of vitamin deficiency, which will not affect overall health.  

Itraconazole is an orally administered triazole antifungal agent used in the treatment of systemic and superficial 

fungal infections. Itraconazole therapy is associated with transient, mild-to-moderate serum elevations and can lead to 

clinically apparent acute drug-induced liver injury. The liver injury from itraconazole typically presents 1 to 6 months 

after starting therapy with symptoms of fatigue and jaundice (NCBI, 2024). Jaundice is, in fact, the yellow color of skin 

and mucous membranes due to the accumulation of bile pigments in blood and their deposition in body tissues. The 

hematology profile may provide evidence for hemolysis by demonstrating anemia (Stillman et al., 1990). According to 

the World Health Organization (WHO), anemia is defined as a condition in which the hemoglobin content is below 

normal. Based on Table 3, the hemoglobin (Hb) level for all treatments was within the normal range of 11-15.10 g/dL 

with no significant difference (p > 0.05). This result indicates that the chicken liver paste supplemented with itraconazole 

in mice would not develop anemia.  
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Table 3. The hematology profile of the female mice treated with Chicken Liver-Based Drug Filler Supplemented with 

Itraconazole   
              Treatment groups  
 

Hematological  

parameters 

Group 1 

(negative 

control) 

Group 2 (5 g/kg 

body weight) 

Group 3 (10 

g/kg body 

weight) 

Group 4 (15 

g/kg body 

weight) 

Group 5 (20 

g/kg body 

weight) 

RBC (106/µL) 7.57 ± 0.55a 8.44 ± 0.56a 8.79 ± 0.15a 7.99 ± 0.85a 8.21 ± 0.54a 

Hb (g/dL) 12.03 ± 0.31a 13.03 ± 1.21a 11.86 ± 0.53a 11.44 ± 0.76a 12.81 ± 0.82a 

Hct (%) 37.53 ± 2.11a 39.48 ± 2.35a 40.64 ± 3.22a 39.39 ± 1.23a 36.43 ± 2.88a 

MCV (fL) 50.54 ± 2.82a 49.87 ± 0.95a 50.40 ± 0.33a 49.13 ± 1.15a 50.30 ± 0.87a 

MCH (pg) 17.34 ± 0.42a 16.72 ± 0.74a 15.97 ± 1.45a 17.10 ± 0.35a 16.80 ± 0.95a 

MCHC (g/dL) 31.9 ± 1.07a 30.73 ± 1.53a 31.40 ± 0.45a 31.09 ± 1.65a 32.61 ± 0.49a 

RDW (%) 15.32 ± 0.48a 16.00 ± 0.85a 15.10 ±0.78a 16.50 ± 1.39a 16.00 ± 0.72a 

PLT (103/µL) 1063.13 ± 21.35a 1065.33 ± 18.35a 1079.67±16.45a 1070.70 ± 19.88a 1071.67 ± 16.56a 

MPV (fL) 4.81 ± 1.30a 5.03 ± 0.93a 4.79 ± 0.65a 4.93 ± 1.05a 4.90 ± 1.55a 

PDW (%) 17.02 ± 0.22a 16.70 ± 0.85a 16.63 ± 0.88a 17.13 ± 0.22a 16.60 ± 0.85a 

PCT (%) 0.27 ± 0.12a 0.21 ± 0.15a 0.24 ± 0.05a 0.32 ± 0.25a 0.24 ± 0.11a 

WBC (103/µL) 5.35 ± 1.02a 5.23 ± 0.55a 6.13 ± 1.02a 5.73 ± 0.66a 5.70 ± 0.78a 

Lymphocyte (103/µL) 4.23 ± 0.34a 4.08 ± 0.50a 4.67 ± 0.51a 3.93 ± 0.65a 4.1 ± 0.31a 

Monocyte (103/µL) 0.25 ± 0.01a 0.24 ± 0.05a 0.23 ± 0.04a 0.27 ± 0.08a 0.23 ± 0.02a 

Granulocyte (103/µL) 1.50 ± 0.03a 1.57 ± 0.07a 1.54 ± 0.15a 1.6 ± 0.23a 1.56 ± 0.76a 

Lymphocyte (%) 71.42 ± 3.22a 72.33 ± 2.24a 71.30 ± 3.02a 72.53 ± 3.25a 73.40 ± 3.12a 

Monocyte (%) 2.09 ± 1.16a 2.23 ± 0.98a 2.10 ± 1.03a 2.06 ± 0.22a 2.31 ± 0.05a 

Granulocyte (%) 43.30 ± 2.16a 40.43 ± 4.45a 43.38 ± 3.12a 42.87 ± 2.34a 41.77 ± 1.78a 

Note: Different superscript letters in same row indicate significant differences (p < 0.05). Group 1: Control negative; Group 2 (5 g/kg body weight); 

Group 3 (10 g/kg body weight); Group 4 (15 g/kg body weight); Group 5 (20 g/kg body weight); RBC: Red blood cell; Hb: Hemoglobin; Hct: 

Hematocrit; MCV: Mean corpuscular volume; MCH: Mean corpuscular hemoglobin; MCHC: Mean corpuscular hemoglobin concentration; RDW: 
Red cell distribution width; PLT: Platelet; MPV: Mean platelet volume; PDW: Platelet distribution width; PCT: Plateletcrit; WBC: White blood cell 

 

 

CONCLUSION  

 

An acute toxicity test on chicken liver paste supplemented with itraconazole did not show any mortality or abnormal 

clinical signs during the 14 days of observation. Parameters of body temperature, body weight increase, and hematology 

profile also showed no significant differences. These findings indicated that chicken liver paste supplemented with 

itraconazole falls into the category of practically nontoxic medications, with an LD50 value greater than 20 g/kg body 

weight. It is recommended that a long-term toxicity evaluation be conducted to further assess any potential effects and 

side effects.   
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