
JOURNAL OF ADVANCED VETERINARY AND ANIMAL RESEARCH
ISSN 2311-7710 (Electronic)
http://doi.org/10.5455/javar.2025.l902� June 2025
A periodical of the Network for the Veterinarians of Bangladesh (BDvetNET)� VOL 12, NO. 2, PAGES 344–349

SHORT COMMUNICATION

The first study of reference intervals for blood biochemistry of healthy pet Pacific 
parrotlets (Forpus coelestis) in Thailand

Benchapol Lorsunyaluck1 , Orapat Kaewthumchai2, Chaya Tinnakorn1, Tanawan Phisitwanich1, Sasipat Putsetkun1, 
Natapol Pumipuntu3,4  
1Panalai Veterinary Hospital, Pakkret, Nonthaburi, Thailand
2Zoetis (Thailand) Limited Head Office, Bangrak, Bangkok, Thailand
3One Health Research Unit, Mahasarakham University, Maha Sarakham, Thailand
4Faculty of Veterinary Sciences, Mahasarakham University, Maha Sarakham, Thailand

Contact  Natapol Pumipuntu  natapol.p@msu.ac.th  Faculty of Veterinary Sciences, Mahasarakham University, Maha Sarakham, Thailand.

How to cite this article: Lorsunyaluck B, Kaewthumchai O, Tinnakorn C, Phisitwanich T, Putsetkun S, Pumipuntu N. The first study of reference intervals for blood 
biochemistry of healthy pet Pacific Parrotlets (Forpus coelestis) in Thailand. J Adv Vet Anim Res 2025; 12(2):344–349.

ABSTRACT

Objective: This study aimed to establish baseline biochemical reference values for apparently 
healthy Pacific parrotlets in Thailand.
Materials and Methods: Blood samples were obtained from 30 healthy individuals, and analyses 
were conducted using the VETSCAN® VS2 with Avian/Reptilian Profile Plus rotors.
Results: The results showed the measured biochemical parameters with the reference intervals 
included aspartate aminotransferase (73–274 U/L), glucose (235–324 mg/dl), total protein (2–3.3 
gm/dl), albumin (1.5–2.5 gm/dl), globulin (0.1–1.2 gm/dl), phosphorus (1.2–5 mg/dl), calcium 
(7.9–9.7 mg/dl), sodium (147–157 μmol/l), potassium (2.2–3.8 μmol/l), bile acids (0–34 μmol/l), 
creatine kinase (44–543 U/L), uric acid (1.4–9.7 mg/dl), plasma protein (3–5 gm/dl), and packed 
cell volume (49%–55%).
Conclusion: This study offers the first reference biochemistry values specific to Pacific parrotlets 
in Thailand, contributing to improved veterinary clinical practices, accurate diagnosis, and effec-
tive care for this species.
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Introduction 

The Pacific parrotlet (Forpus coelestis), a small psittacine 
species, has emerged as a popular pet in Thailand, valued 
for its compact size, vivid plumage, and engaging behavior. 
As one of the smallest members of the Psittacidae family, 
Pacific parrotlets are ideal companions for pet owners 
who prefer smaller birds with the intelligence and person-
ality of larger parrots [1]. Despite their increasing popu-
larity, there remains a paucity of research on this species, 
particularly regarding standardized health assessments. 
Given the tendency of birds to mask signs of illness as a 
protective adaptation, reliable health reference intervals 
are essential for proactive disease monitoring and early 
diagnosis in veterinary practice. For Pacific parrotlets 
specifically, data on baseline biochemical values remain 

unavailable, posing challenges to clinicians in accurately 
diagnosing and treating health conditions in this species.

In avian medicine, biochemical reference values are 
indispensable for diagnosing and managing various health 
conditions. For psittacine species, blood biochemistry pro-
files can help detect liver disease, metabolic disturbances, 
and nutritional imbalances, which are relatively common 
in captive birds [2,3]. Although reference intervals have 
been established for larger psittacine species, including 
African Grey Parrots, Amazon Parrots, and Cockatoos, 
these values cannot be directly applied to Pacific parrotlets 
due to physiological differences and size-related metabolic 
variations [4,5]. The absence of species-specific reference 
intervals for biochemical markers in Pacific parrotlets lim-
its veterinarians’ ability to provide precise, data-informed 
care, which is critical for species with unique physiological 
needs. Developing accurate biochemical baselines is thus 
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essential for clinical decision-making, enhancing both pre-
ventive and therapeutic care for this species.

Recent technological advancements, including the 
development of point-of-care analyzers like the VETSCAN® 
VS2 Chemistry Analyzer, have made it possible to conduct 
comprehensive biochemical analyses with small blood 
samples. These tools enable efficient, minimally invasive 
testing, which is particularly advantageous for small bird 
species where blood volume collection is limited [6]. Many 
previous studies had a VETSCAN® VS2 Chemistry Analyzer 
to study the standard blood chemistry in many species, 
such as in the study of free-living loggerhead sea turtles 
(Caretta caretta) [6], the study from 12 Strigiformes spe-
cies [7], the study from 80 macaw birds [8], the study from 
37 American alligators [9], and the study of biochemical 
blood profiles in 41 common chameleons [10]. By the way, 
this method was very limited to small birds, including 
Pacific parrotlets. So, in our study, we intend to create a 
baseline of blood biochemistry value for healthy adult cap-
tive Pacific parrotlets for better disease. This study aims 
to fill the current knowledge gap by establishing blood 
biochemistry reference intervals specific to healthy Pacific 
parrotlets in Thailand. By providing a comprehensive set 
of baseline values, this research will support veterinarians 
in monitoring the health of Pacific parrotlets, contribute to 
the early detection of disease, and improve health manage-
ment strategies in veterinary practice for this growing pet 
population.

Materials and Methods

Ethical approval

All protocols involving animal sample collection adhered 
to ethical guidelines, with informed consent obtained 
from pet owners prior to sample collection at partici-
pating animal hospitals. In addition, all of the sample 
collection protocol was approved by the Animal Ethics 
Committee of Mahasarakham University (protocol num-
bers: IACUC-MSU-28/2024).

Animals

Thirty apparently healthy adult Pacific parrotlets (F. 
coelestis) presenting for routine health check-ups were 
selected for this study. These birds were evaluated at 
two locations in Thailand: Panalai Veterinary Hospital in 
Nonthaburi and the Animal Hospital, Faculty of Veterinary 
Sciences, Mahasarakham University. Birds included in the 
study exhibited normal body condition (score of 3/5), 
were above three months of age, had completed hand 
feeding, and were visibly healthy, displaying bright, alert, 
and responsive behaviors as shown in Figure 1 exclusion 

criteria included birds with abnormal droppings, repro-
ductive activity (e.g., egg-laying), or any clinical signs of 
disease.

Sample collection

Blood samples were collected via venipuncture of the right 
jugular vein using a 27-gauge needle and a 1-ml syringe. 
The blood volume obtained did not exceed 1% of each 
bird’s body weight to minimize the risk of hemodynamic 
compromise. Following collection, samples were immedi-
ately transferred to lithium heparin tubes to prevent clot-
ting and gently mixed to ensure homogeneity.

Hematology and blood chemistry analysis

Biochemical analysis was performed using the VETSCAN® 
VS2 Chemistry Analyzer equipped with Avian/Reptilian 
Profile Plus rotors, which allows for a comprehensive met-
abolic panel from small sample volumes. Plasma was sepa-
rated by centrifugation of whole blood at 12,000 rpm for 5 
min in a Biolab® TG12X microhematocrit centrifuge, with 
analyses conducted within 15 min post-collection to pre-
serve sample integrity. Plasma protein concentration was 
determined by placing a drop of plasma on a refractometer, 
while packed cell volume (PCV) was measured using the 
microhematocrit method.

Biochemical parameters measured

The parameters measured included aspartate amino-
transferase (AST), glucose (GLU), total protein (TP), albu-
min (ALB), globulin (GLOB), phosphorus (PHOS), calcium 
(Ca²⁺), sodium (Na⁺), potassium (K⁺), bile acids (BA), cre-
atine kinase (CK), uric acid (UA), plasma protein (PP), and 
PCV. Any sample displaying hemolysis, lipemia, or icterus 
was excluded from the analysis to ensure the accuracy of 
reference intervals. Additionally, data points exceeding ±3 
SDs from the mean were removed to establish reliable ref-
erence values.

Statistical analysis

Data analysis was performed using SPSS Statistics soft-
ware, version 22. Descriptive statistics, including mean 
and SD, were calculated for each biochemical parameter. 
Reference intervals of blood biochemical values were 
established based on test values that fell within two SDs, 
representing 95% of a normal distribution for the sampled 
reference population. Test results below the 2.5th percen-
tile and above the 97.5th percentile were excluded.
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Results 

Hematology and biochemical reference intervals

The reference intervals for hematological and biochemical 
parameters in healthy adult Pacific parrotlets (F. coelestis) 
were analyzed based on data from 30 individuals. Table 1 
summarizes the minimum, maximum, mean (± SD), and 
reference range values for each parameter. Reference 
intervals were calculated for AST, GLU, TP, ALB, GLOB, 
PHOS, Ca²⁺, Na⁺, K⁺, BA, CK, UA, PP, and PCV.

Biochemical parameter analysis

The biochemical analysis revealed that AST levels ranged 
from 73 to 274 U/L, with a mean of 173.21 ± 50.20 U/L. GLU 
concentrations were recorded between 235 and 324 mg/dl 
(mean: 279.27 ± 22.16 mg/dl). Protein values showed a TP 
range of 2.0 to 3.3 gm/dl, ALB levels from 1.5 to 2.5 gm/dl, 
and GLOB levels between 0.1 and 1.2 gm/dl. The PHOS lev-
els varied from 1.2 to 5.0 mg/dl, while Ca²⁺ levels were mea-
sured between 7.9 and 9.7 mg/dl. Electrolytes, including Na⁺ 
and K⁺, ranged from 147 to 157 μmol/l and 2.2 to 3.8 μmol/l, 

respectively. BA concentrations varied from 0 to 34 μmol/l. 
CK values were broad, ranging from 44 to 543 U/L, while UA 
was between 1.4 and 9.7 mg/dl. PP and PCV showed ranges 
of 3.0 to 5.0 gm/dl and 49 to 55%, respectively. These findings 
can help in establishing the first reference intervals for these 
biochemical markers in Pacific parrotlets (F. coelestis).

Exclusion of outliers

Certain data points were excluded from the final reference 
ranges to ensure data accuracy. Specifically, samples with 
values exceeding ±3 SDs from the average for AST, Ca²⁺, BA, 
CK, UA, PCV, and PP were discarded. Additionally, BA and 
CK readings that could not be analyzed by the VETSCAN® 
VS2 were marked as zero and excluded to prevent skewed 
reference intervals. All other samples were within accept-
able ranges, with no evidence of hemolysis, lipemia, or 
icterus in the analyzed blood samples.

Discussion

This study presents the first established reference inter-
vals for blood biochemical parameters in healthy Pacific 

Figure 1. Captive pacific parrotlets (F. coelestis) which were assessed the blood 
biochemistry values at Panalai Veterinary Hospital, Nonthaburi, Thailand, and Animal 
Hospital, Faculty of Veterinary Sciences, Mahasarakham University, Thailand. [Photo by 
Benchapol Lorsunyaluck].
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parrotlets (F. coelestis) in Thailand. These intervals pro-
vide critical baseline data for veterinarians in the early 
detection of diseases, health monitoring, and manage-
ment of this increasingly popular pet species. The values 
obtained in our study, including key parameters like AST, 
GLU, and TP, offer a foundational tool for clinical assess-
ments, enabling accurate differentiation between healthy 
and pathological states in Pacific parrotlets [11–14]. Given 
the limited availability of species-specific reference data 
for smaller psittacine birds, these findings bridge a crucial 
gap in avian clinical care.

A significant observation in our study was the broad 
range in CK values among sampled Pacific parrotlets. 
Elevated CK levels have been reported in association with 
muscle activity and stress-related responses in avian spe-
cies, which may contribute to the variability seen here 
[15,16]. Factors such as handling stress, flight, or minor 
trauma during capture and restraint could stimulate CK 
secretion, as CK plays a role in ATP production required 
for muscle contraction [17]. Additionally, blood sampling 
methods, such as incomplete tube sealing, may influ-
ence CK levels by allowing changes in pH due to carbon 
dioxide leakage [3,18]. This variability suggests that CK 
levels should be interpreted with caution in clinical set-
tings, accounting for recent physical activity and handling 
history.

BA are valuable indicators of hepatic function in birds; 
however, our study found BA levels that were broad yet 
largely below 35 μmol/l, as measured by the VETSCAN® 
VS2 analyzer. This range may reflect the analyzer’s 

limitations or physiological variations within this species 
[6]. Similarly, PCV values in the studied Pacific parrotlets 
ranged from 49% to 55%, providing a valuable reference 
for hydration status and anemia assessment in clinical 
evaluations. Notably, PP values were consistently higher 
than TP values, likely due to the presence of additional pro-
teins involved in inflammatory responses, as refractome-
try may also capture these proteins [19,20].

Our reference intervals show both similarities and dif-
ferences when compared to larger psittacine species. For 
instance, AST and GLU values in Pacific parrotlets align 
with ranges seen in Amazon and African Grey parrots, sug-
gesting some metabolic consistency across psittacine spe-
cies [5,8]. However, variations in electrolyte levels, such as 
K⁺ and Na⁺, may reflect species-specific metabolic needs 
or dietary influences unique to Pacific parrotlets [21,22]. 
Such interspecies differences underscore the importance 
of establishing species-specific reference intervals rather 
than relying on general psittacine data, as extrapolations 
can lead to inaccurate diagnoses and inappropriate man-
agement [23–25].

The biochemical reference intervals established in 
this study are critical for veterinarians in avian clinical 
management as well as assessing Pacific parrotlet health 
[26–30]. By the way, limitations must be acknowledged. 
Environmental and management factors, such as diet, 
exercise, and housing conditions, can affect baseline bio-
chemical levels and were not fully controlled in this study. 
Future studies incorporating larger sample sizes, includ-
ing both captive and wild populations, would help validate 

Table 1.  Clinical blood biochemistry in pacific parrotlets.

Blood biochemistry Unit
Minimum 

 value
Maximum 

 value
x
_

 ± SD Reference value 

AST U/L 80 272 173.21 ± 50.20 73–274

GLU mg/dl 225 332 279.27 ± 22.16 235–324

TP gm/dl 2.1 3.4 2.63 ± 0.32 2–3.3

ALB gm/dl 1.5 2.5 2.01 ± 0.26 1.5–2.5

GLOB gm/dl 0.1 1.2 0.61 ± 0.28 0.1–1.2

PHOS mg/dl 1.1 5.1 3.05 ± 0.95 1.2–5

Ca2+ mg/dl 8 10.1 8.82 ± 0.46 7.9–9.7

Na+ μmol/l 146 157 152.07 ± 2.5 147–157

K+ μmol/l 2.4 3.7 3.00 ± 0.39 2.2–3.8

BA μmol/l 0 41 15.58 ± 9.29 0–34

CK U/L 139 581 293.43 ± 124.61 44–543

UA mg/dl 1.7 10.5 5.54 ± 2.08 1.4–9.7

PCV % 49 55 52.00 ± 1.58 49–55

PP gm/dl 3 5 3.97 ± 0.5 3–5

AST = aspartate aminotransferase, GLU = glucose, TP = total protein, ALB = albumin, GLOB = globulin, PHOS = phosphorus, Ca²⁺ = calcium,  
Na⁺ = sodium, K⁺ = potassium, BA = bile acids, CK = creatine kinase, UA = uric acid, PP = plasma protein, PCV = packed cell volume.
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and refine these findings. Additionally, technical variability 
associated with diagnostic equipment, such as refractom-
etry for protein measurements, may influence results and 
should be standardized across clinics to improve diagnos-
tic consistency.

Conclusion 

To the best of our knowledge, this study provides the first 
comprehensive set of biochemical reference intervals for 
Pacific parrotlets in Thailand, offering a crucial diagnos-
tic resource for veterinary practitioners. These intervals 
enable more precise health assessments, improving dis-
ease detection, clinical care, and preventive health strat-
egies for this popular psittacine species. Future research 
focusing on population-based studies and broader geo-
graphic sampling is recommended to further establish and 
validate these baseline values, enhancing the veterinary 
community’s capacity to support Pacific parrotlet health 
and welfare. 
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