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ABSTRACT 

In recent years, there is a necessity for horses to be evaluated for kidney function as equine kidney 

disease is becoming an increasing problem. As we know, horses are often treated on everyday basis with drugs 

that can be nephrotoxic in some instances. This is why practitioners need to be familiar with different kidney 

biomarkers and their normal values in all horse age groups, as different age groups might have slight or sig-

nificant differences in normal values. In this article we evaluate equine serum SDMA, which is becoming 

widely used and accepted in clinical practice as a biomarker for early detection of kidney injury. We evaluate 

its serum concentration in the geriatric group of horses in order to bring more insight into its use in this age 

group. 
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Introduction 

In recent years, according to Makris et Spanou (2016) the term Acute Kidney Injury (AKI) 

has widely replaced the term Acute Renal Failure (ARF). AKI is a clinical syndrome that presents 

with a rapid decrease in the glomerular filtration rate (GFR) and can be a result from either structural 

or functional damage to the kidneys (Makris et Spanou 2016; Levey et James 2017; Siwinska et al. 

2021). According to Savage et al. (2019) the occurrence of AKI in a number of hospitalized horses 

admitted to Rossdales Equine Hospital between August 2015 and January 2019 was 14,8%. How-

ever, these numbers can vary based on the selected horses for evaluation and selected criteria for 

diagnostics.  

Everyday use of potentially nephrotoxic substances (such as phenylbutazone, flunixin meglu-

mine, gentamycin, and oxytetracycline) and the numerous risk factors (dehydration, diarrhea, colic, 

and endotoxemia) for the development of AKI in horses require development of better diagnostic 

means for kidney disease in this species. Recently, researchers focused their attention in using sym-

metric dimethylarginine (SDMA) in order to detect both AKI and chronic kidney disease (CKD) at 

their early stages. So far there is no data report on SDMA levels in confirmed CKD cases in horses 

(Galen et al. 2022). 

In horses the diagnosis of kidney disease is based on finding elevated serum creatinine (sCr) 

levels but this is not considered efficient for early detection of impaired kidney function as sCr 

concentration does not increase until there is a 75% reduction in glomerular filtration rate (GFR) 

(Braun et al. 2003; Hokamp et Nabity 2016; Scott et al. 2021). This is why more research was 

conducted to provide a more reliable blood parameter. That is believed to be SDMA. A study in 
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cats showed elevated SDMA levels in this species when there was 40% reduction in the GFR and 

in some instances the reduction was only 25% (Hall et al. 2014).  

SDMA is listed as a uremic toxin (Vanholder et al. 2003; Tain and Hsu 2017). According to 

research (Raijmakers et al. 2007) it is a structural isomer of asymmetric dimethylarginine (ADMA). 

Unlike ADMA, SDMA is excreted almost entirely via the kidneys (Kakimoto et Akazawa 1970; 

Olivia-Damaso 2019). This makes it a suitable renal biomarker for clinical practice. However, it 

should be noted that according to research the liver is also capable of eliminating SDMA (Nijveldt 

2003; Siroen 2005; Schepers et al. 2014; Olivia-Damaso et al. 2019).  

Although SDMA is now widely used in equine clinical practice, there are not many scientific 

papers available on SDMA. According to Galen et al. (2022) there are nine studies in total on 

SDMA in horses. These studies involve determination of diagnostic relevance of SDMA in horses 

(Lo, 2022) and determination of SDMA levels in healthy horses, horses with AKI (Siwinska et al. 

2020; Siwinska et al. 2021), as well as horses at risk of developing AKI (Savage et al. 2019). There 

is data on SDMA levels in horses with dehydration (Lo et al. 2022), in Endurance horses (Ertelt et 

al. 2021), in healthy neonatal Thoroughbreds (Gough et McGovern, 2021), in healthy neonatal foals 

and mares (Bozorgmanesh et al. 2021), and in healthy draft horses (Schott II et al. 2021). There is 

another research regarding SDMA in horses treated with non-nitrogenous biphosphonates (Edwards 

et Magdesian 2023). According to Galen et al. (2022), application of new diagnostic biomarkers in 

veterinary medicine needs full validation as some extrarenal factors such as breed, age, sex, and 

body weight can influence the reference interval of certain parameters. To our knowledge, there is 

no study available that evaluates serum SDMA levels in older horses. In this report we evaluate 

serum SDMA concentrations in 25, randomly chosen, clinically healthy geriatric horses. The ob-

jective of this study was to assess serum SDMA levels in healthy geriatric horses. The aim was to 

check if old age influences serum SDMA levels.  

Materials and methods  

Animals 

For the purpose of the study we collected blood samples from clinically healthy geriatric 

horses. All of the horses were clinically examined before sample collection. There was a total of 25 

horses of autochthonous, sport and draft horse breeds and one riding pony included in this study. 

There were 5 horses between the age of 17 and 19 years old, 18 horses between the age of 20 and 

30 years old, and 2 horses above 30 years of age. In this group there was 1 stallion, 15 geldings and 

9 mares. One of the mares was 10 months pregnant.  

Horses’ health was determined via basic clinical examination that included measurement of 

heart and respiratory rate, internal body temperature, mucous membrane, capillary refill time deter-

mination, mandibular lymph node palpation and peristalsis.  

Sample collection protocol and evaluation 

Blood samples were collected from the jugular vein of all of the horses. We used 20G 11
2⁄ “ 

needles (Vacutest® KIMA S.R.L., Italy) and blood was collected in 6 ml vacutainer tubes (Vacut-

est® KIMA S.R.L., Italy) containing clot activator. Within 6 hours of obtaining the samples, the 

serum (1 mL) was separated in Eppendorf tubes and frozen at -20°C. All of the samples were eval-

uated within 14 days after collection. Sample collection was performed from 28th of March to 10th 
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of April 2024). Samples were evaluated in an external veterinary laboratory (Laboklin GmbH & 

Co. KG, Germany) via photometric studies.  

Statistical Analysis 

Data were statistically analyzed using one-way ANOVA, and the level of statistical signifi-

cance calculated according to the Tukey-Kramar test (P<0.05). The results are presented as mean ± 

standard error of the mean (SEM). 

Results 

Clinical examination of the tested horses did not show any signs of systemic disease. All 

horses had their heart rate, respiratory rate and internal body temperature measured. They were all 

examined for changes in the color of the mucous membranes, capillary refill time, size of the lymph 

nodes and changes in peristalsis. The results are shown in Table 1. Based on the obtained results 

the horses were considered suitable for the purpose of this article. None of the evaluated horses had 

any of the evaluated parameters below or above the reference range interval for this species. Given 

the aforementioned, the selected horses for the article are considered clinically healthy. 

Table 1: Age and Clinical Examination of the selected horses 

Age (years old), 

median (range), 

(n) 

Heart rate 

(bpm), me-

dian 

(range) 

Respiratory 

rate (bpm), 

median 

(range) 

Internal body 

temperature 

(°C), median 

(range) 

Mucous 

mem-

branes 

(color), 

Capil-

lary re-

fill time 

(s) 

Mandibular 

lymph node 

(reactivity) 

Peristalsis 

(normal or 

abnormal) 

25,24±0,91 

(17-34), 

n=25 

33,6±0,48  

(30-40) 

10,2±0,35 

(8-14) 

37,3 (37,0-

37,7°C) 
Pale pink <2 s Not reactive 

Normal, 

present in 

all quad-

rants 

 

The study included a total of 25 horses, with median age 25,24±0,91, and range 17–34 years 

old. The mean value of serum SDMA in the evaluated horses was 0,47±0,03µmol/L, and range 

0,13–0,72µmol/L. This suggests that the serum SDMA values in geriatric horses do not differ from 

the values that are obtained in grown healthy horses.  

Discussion 

Diagnosis of kidney injury in horses is mostly relied on finding elevated serum Creatinine 

(sCr) levels (Siwinska et al. 2021). However, Delanaye et al. (2017) mention in their work that sCr 

levels in people are influenced by extrarenal factors such as muscle mass (Heymsfield 1983; 

Spender 1986; Perrone et al. 1992), daily protein intake (Crim et al. 1975; Heymsfield 1983; May-

ersohn et al. 1983; Perrone et al. 1992; Preiss et al. 2007), and possibly by extrarenal clearance via 

intestinal bacteria (Mitch et Walser 1978). In horses it is reported that sCr concentration is increased 

in some normal Quarter Horses that have more muscle mass and is lower in cachectic horses that 

lack reasonable amount of muscle mass (Smith et al. 2001; Galen et al. 2022). This makes sCr hard 

to interpret in some instances. Moreover, this requires that selected biomarkers for clinical use 

should be well investigated.  
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The expected results were that old age will not affect SDMA concentration in horses. Accord-

ing to available literature (Galen et al. 2022) SDMA is not influenced by extrarenal factors such as 

sex (Siwinska et al. 2020; Gough et McGovern 2021; Fraczkowska et al. 2021; Schott et al. 2021), 

age in fully grown horses (Siwinska et al. 2020; Schott et al. 2021; Fraczkowska et al. 2021), weight 

(Siwinska et al. 2020; Schott et al. 2021), and body condition score (Schott et al. 2021). The refer-

ence range intervals that have been determined so far showed that foals have significantly higher 

normal values for SDMA than adult horses (Galen et al. 2022). Gough et McGovern (2021) reported 

that SDMA concentration in equine neonates is higher than that reported in adults. Another study 

in neonate foals and their dams also showed that SDMA levels are higher in neonates than the upper 

reference range of adult horses (Bozorgmanesh et al. 2021).  

In adults, the reference range intervals is reported to be 0,3-0,8 µmol/L (Siwinska et al. 2020; 

Ertelt et al. 2021; Ertelt et al. 2021; Galen et al. 2022). The mean serum SDMA concentration of 

the horses in our study is 0,47±0,03 µmol/L, range (0,13-0,72 µmol/L) which is within the reference 

adult range interval in these species. Moreover, according to the upper reference range given by the 

LABOKLIN laboratory (<0,75 µmol/L) all of the examined horses had SDMA values within the 

accepted range for adult horses. This suggests that increasing age does not influence the SDMA 

levels in healthy geriatric horses.  

From our point of view there are some limitations of the study. Probably the number of eval-

uated horses is not enough and might not be considered representative. However, no single horse 

had SDMA concentrations above the upper reference limit and thus the study is considered to be of 

reasonable value.  

Conclusion 

Given the aforementioned results, we concluded that the likelihood of older horses having 

differences in the reference range interval in regards of SDMA concentration is low. Our findings 

show that the SDMA levels in horses of old age are not higher that the upper reference limit estab-

lished for this species. It will be beneficial if future studies are performed on a greater number of 

horses as this will support or will reject our finding and statement. 
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