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Abstract

Background: Zinc (Zn) is a cofactor of essential enzymes involved in the antioxidant defense system.
Increased oxidative stress affects the function of the transplanted kidney.

Objectives: We aimed to determine the prevalence of Zn deficiency and evaluate the relationship be-
tween Zn deficiency and oxidative stress. Additionally, we investigated the associated oxidative stress
factors among pediatric kidney transplant recipients.

Methods: In this cross-sectional descriptive study, we enrolled children (1 to 21 years of age) who un-
derwent kidney transplantation and were actively followed up at Phramongkutklao Hospital, Bangkok,
Thailand, between December 2022 and May 2023. Patients’ characteristics were reviewed; blood sam-
ples were collected for serum zinc (Zn) level, superoxide dismutase (SOD), malondialdehyde (MDA),
lipid profile, hemoglobin A1C, fasting blood sugar, and serum creatinine.

Results: Twenty-four patients were included in the study. No differences in baseline characteristics
between the two groups were observed. Zn deficiency was identified in eight patients. The prevalence
of Zn deficiency in pediatric kidney transplant recipients was 33.33% (95% CI: 15.6%-55.3%). The
median Zn level in the patients with and without Zn deficiency was 67 (49-72) and 83 (74-111) mcg/
dL, respectively. The median percentage of Zn intake per dietary reference intake (DRI) in Zn-deficient
patients was 88.57 (47.56-115.8) compared with 97.5 (62.89-120.6) in the non-Zn-deficient group.
However, these were not statistically significant. One patient (1/1, 100%) who had a history of chron-
ic allograft rejection revealed a significantly high SOD level in red blood cells (RBC) (p=0.026). Six
patients with dyslipidemia (6/6, 100%), on the other hand, exhibited low SOD level in RBC (p=0.034).
Conclusion: We could not demonstrate an association between Zn deficiency and SOD or MDA levels.
Regarding a role in pediatric kidney transplantation, Zn supplementation may benefit patients with low
Zn intake.
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Introduction

Oxidative stress arises from an imbalance be-
tween free radicals and the antioxidant system,
destroying deoxyribonucleic acid (DNA), pro-
teins, and lipids. In patients who have undergone
kidney transplantation, oxidative stress gradually
decreases in the long term compared to before
kidney transplantation. Oxidative stress occurs
due to surgery and immunosuppressive drugs,
particularly Cyclosporine A."V Furthermore, the
immunosuppressive drugs may induce metabolic
syndrome, decreasing antioxidants. Meanwhile,
oxidative stress can lead to metabolic syndrome,
resulting in atherosclerosis. Increased oxidative
stress affects the functioning of transplanted
kidneys from the early stages, leading to chronic
allograft nephropathy (CAN) in the long term.*?
However, due to their short half-life, oxidative
stress cannot be measured directly by measuring
oxygen-free radicals. Thus, it has to be estimated
from antioxidants or products of lipid, protein,
or DNA destruction due to oxidative stress.®
Additionally, previous studies found that admin-
istering antioxidants helps to reduce oxidative
stress in kidney transplant patients.®

Zinc (Zn) is a trace element found in poultry,
meat, eggs, and seafood, and is well-absorbed
in the small intestines. It is essential for the
body as it is a crucial part of several enzymes
aiding in protein synthesis and controlling gene
expression, which is vital for processes related
to growth, reproduction, nervous system func-
tion, and importantly, it is a key component of
superoxide dismutase (SOD), which is an
antioxidant that reduces oxidative stress. When
the inflammatory cytokines decrease, the risk of
abnormal blood vessel formation and cell death
also decreases; as a result, this also lowers the
risk of cardiovascular diseases.*'®

The prevalence of zinc deficiency in Thai
children was more than 57%.19 Children with
chronic kidney disease (CKD) are also at risk of
Zn deficiency, although this condition is expected to
improve after kidney transplantation.'®

In the Kidney Disease Outcomes Quality
Initiative (KDOQI) clinical practice guideline
for nutrition in CKD 2020 update, there is no

recommendation to supplement Zn in adults
with normal kidney function.!” However, Zn
supplementation in pediatric patients with kid-
ney diseases is recommended in the KDO-
QI clinical practice guideline for nutrition in
children with CKD 2008 update.'® Nevertheless,
there are still no recommendations regarding Zn
supplementation in pediatric patients who have
undergone kidney transplantation, and there
have been no studies on Zn in pediatric kidney
transplantation in Thailand.

Therefore, we aimed to determine the
prevalence of Zn deficiency and evaluate the
relationship between Zn deficiency and oxidative
stress. We also determined associated oxidative
stress factors among pediatric kidney transplant
recipients.

Methods
Study design and subjects

In this cross-sectional descriptive study, we
enrolled children aged 1 to 21 who underwent
kidney transplantation and were actively followed
up at Phramongkutklao Hospital in Bangkok,
Thailand, between December 2022 and May
2023. The Institutional Review Board of
the Royal Thai Army Medical Department
approved the study, with approval number
IRBRTA 825/2566.

To fulfill inclusion criteria, the patient must
have a stable glomerular filtration rate (GFR),
1.e., less than 20% change in the past 3 months.
We excluded the patients who were admitted
to the hospital due to bacterial, viral, or fungal
infections within 1 month; those who received
any supplements of beta-carotene, lutein,
lycopene, selenium, vitamin A/C/E, L-arginine,
glutathione, or coenzyme Q10 within 2 months.
Patients who were diagnosed with cancer,
allograft rejection, or recurrent disease within
3 months, those who received blood transfusions
within three months, and those who refused to
participate were also excluded. The patient and
their parents were informed through verbal
explanation and written documentation. Informed
consent was obtained and documented through
a signed consent form.
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Data collection

We collected data from patients’ medical
records by researchers, including demographic
information (age, gender, weight, height, and
blood pressure), underlying conditions such as
chronic kidney disease and comorbidities,
pre-transplant  kidney replacement therapy
(KRT) modality and duration, donor informa-
tion, medications, drug levels, and history of
kidney allograft rejection. Blood samplings
were scheduled alongside the patient’s regular
appointment. Before the appointment, the patients
and their parents were asked to record two sets
of a 3-day food diary (2 weekdays and 1 week-
end per week) using paper-based forms and had
to fast for 8 hours before blood sampling. We
used the INMUCAL-Nutrients version 4.0 pro-
gram to calculate Zn intake and the percentage of
Zn intake relative to the Dietary Reference In-
take (DRI). Blood samplings were performed by
medical technologists and were obtained for
serum Zn level, superoxide dismutase (SOD),
malondialdehyde (MDA), total cholesterol,
triglyceride, high-density lipoprotein (HDL),
low-density lipoprotein (LDL), hemoglobin A1C
(HbA1C), fasting blood sugar (FBS), serum
creatinine; and urine for urine protein-to-creati-
nine ratio (UPCR). Immediately after collection,
blood samples were placed in 2°C-8°C ice-packed
containers and promptly transported for analysis.

Serum Zn level was measured by flame atomic
absorption spectroscopy (FAAS). The suggested
lower cutoffs, corresponding to the 2.5th percentile,
are 74 mcg/dL in fasting men and 70 mcg/dL in
fasting women."” Zn deficiency was identified
when serum zinc levels were below these lower
cutoffs.

MDA is a product of polyunsaturated fat
peroxidation. It was measured as a thiobarbitu-
rate derivative in the supernatant following an
incubation of erythrocytes in hydrogen perox-
ide. MDA reacted with thiobarbituric acid and
produced a pink pigment with a maximum
absorption at 532 nm. The value of each sample was
expressed as micromoles per liter (umol/L). ¢0

SOD is a metalloenzyme responsible for the
dismutation of two superoxide radicals (O,") by
incorporating two hydrogen ions (H") to form

hydrogen peroxide (H,0,) and oxygen (O,).*"
The basis for an assay of SOD activity is the
inhibition of the reduction of nitroblue tetrazolium
(NBT) by superoxide radicals, generated by
the illumination of riboflavin in the presence
of oxygen and an electron donor, methionine.
A chloroform-ethanol extract was prepared
from the hemolysate, and the supernatant
obtained was used for the assay. The solution
was 1illuminated for 10 minutes, and the
absorbance was read at 560 nm. Controls with
and without NBT were included in the assay.
One unit of SOD activity was defined as
producing 50% inhibition of NBT reduction. Values
were expressed as units of enzyme activity/g
hemoglobin. ??

Statistical analysis

Statistical analyses were performed using
StataCorp. 2023. Stata Statistical Software: Re-
lease 18. College Station, TX: StataCorp LLC.
Mean, standard deviation, and median were used
to describe continuous data and frequencies
where appropriate, and percentages to describe
categorical variables. For comparisons between
two groups, the Independent Sample t-test was
used for continuous variables, and Fisher’s exact
test was used for categorical variables. All
analyses were performed at a 95% confidence
interval (CI), with a two-sided p-value of less
than 0.05 considered statistically significant.

Results
Baseline characteristics

Twenty-four patients who received kidney
transplantation were enrolled in the study. Clinical
and biochemical characteristics of the patients
are summarized in Table 1. Sixteen recipients
(66.7%) were male. Median age of the recipients
at transplantation was 16.71 (10.42, 19.83) years.
Median body mass index (BMI) was 21.62
(14.79, 35.78) kg/m?. Most of them had a normal
nutritional status (62.5%). The most common
diagnosis of primary kidney disease in our
patients was congenital anomalies of the kidney
and urinary tract (CAKUT) (33.33%). Most
recipients received peritoneal dialysis (87.5%)
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for KRT before kidney transplantation—the me-
dian duration of KRT before kidney transplan-
tation was 33.5 (10, 101) months. Most trans-
planted allografts were obtained from deceased
donors (83.33%). The median follow-up duration
was 50 (7, 117) months. Most recipients had
a GFR of 60-89 ml/min/1.73 m? (41.67%).
The prevalences of hypertension, dyslipidemia,
and diabetes mellitus were 95.83%, 75%, and

8.33%, respectively. All of the patients received
oral prednisolone and two other immunosuppres-
sive drugs. In patients who received Tacrolimus,
Tacrolimus’s median coefficient of variation was
20.23 (6.8, 51.3) %. Regarding kidney allograft
rejection, 25% of the patients had a history of
acute rejection, and 4.2% had chronic rejection.
CAN was diagnosed in 16.67% of the patients.

Table 1. Baseline and clinical characteristics of recipients

Characteristics
Sex, n (%)
Male 16 (66.67)
Age (years)
Mean = SD 16.24 £2.74
Median (min, max) 16.71 (10.42, 19.83)
BMI (kg/m?)
Mean + SD 21.20 £ 6.05

Median (min, max)
Nutritional status, n (%)

Thinness

Normal

Overweight
Obesity

21.62 (14.79, 35.78)

1 (4.17)
15 (62.5)

3 (12.5)
5(20.83)

End-stage kidney disease leading to transplantation, n (%)

Congenital anomalies of the kidney and urinary tract

Chronic glomerulonephritis
Cystic kidney disease
Reflux nephropathy

Hereditary nephropathy
Thrombotic microangiopathy

Unknown

8 (33.33)
4(16.7)
2 (8.33)
2 (8.33)
1 (4.17)
1 (4.17)

6 (25)

Mode of renal replacement therapy before kidney transplanta-

tion, n (%)
Peritoneal dialysis

Hemodialysis

21 (87.5)
3 (12.5)
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Table 1. Baseline and clinical characteristics of recipients (Cont.)

Characteristics

Duration of renal replacement therapy before kidney transplantation

(months)

Mean + SD

Median [min, max]

Type of kidney transplantation, n (%)
Deceased donor

Living donor

Duration after kidney transplantation (months)
Mean + SD

Median [min, max]

Type of kidney transplantation, n (%)
Deceased donor

Living donor

Duration after kidney transplantation (months)
Mean + SD

Median [min, max]

Glomerular filtration rate (ml/min/1.73m?), n (%)
>90

60-89

45-59

30-44

15-29

<15

Coexistent diseases relating to cardiovascular status, n (%)
Hypertension

Hyperlipidemia

Diabetes mellitus

Immunosuppressive drugs, n (%)
Mycophenolate mofetil

Tacrolimus

Cyclosporine A

mTOR inhibitor

Azathioprine

Prednisolone

Coefficient of variation of Tacrolimus (%)
Mean + SD

Median [min, max]

39.38 + 24.35
33.5(10, 101)

20 (83.33)
4(16.67)

33.5(10, 101)

20 (83.33)
4(16.67)

54.83 +29.88
50 (7, 117)

6 (25)
10 (41.67)
4 (16.67)
2 (8.33)
2 (8.33)
0(0)

23 (95.83)
18 (75)
2(8.33)

22 (91.67)
20 (83.33)
1(4.17)
4 (16.67)
1 (4.17)
24 (100)

23.35+10.57

20.23 (6.8, 51.3)
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Table 1. Baseline and clinical characteristics of recipients (Cont.)

Characteristics

History of rejection, n (%)
Acute rejection
Chronic rejection

Chronic allograft nephropathy, n (%)

6 (25)
1 (4.2)
4(16.67)

Prevalence and characteristics of Zn deficiency
patients

Among 24 kidney transplantation recipi-
ents, eight Zn-deficient patients were identified,
which accounted for 33.33% (95% CI: 15.6% -
55.3%). The median Zn level in the Zn deficiency
group was 67 (49-72) mcg/dL, while the median Zn
levelin the Zn non-deficiency group was 83 (74-
111) mcg/dL (p<0.001). There were no significant
differences regarding baseline characteristics of
the patients, such as age, sex, BMI, nutritional
status, type of transplantation, and post-kidney
transplant duration, between the two groups.
The median GFR of the patients in the Zn
deficiency group was 65.5(23-90) ml/min/1.73m?,
whereas the median GFR of the non-Zn deficiency
group was 75 (40-149) ml/min/1.73m? (p= 0.245).
The median Zn intake per DRI was 88.57
(47.56-115.8) % and 97.5 (62.89-120.6) %
in Zn-deficient and non-Zn-deficient patients,

respectively (p= 0.298). There were no significant
differences in MDA levels in plasma and red blood
cells (RBC); and SOD levels in RBC between
the two groups. The data are summarized in
Table 2.

Associated factors of oxidative stress and
antioxidants in the recipient are shown in
Table 3. MDA represents oxidative stress via
lipid peroxidation. SOD represents one of the
antioxidant enzymes. One patient (100%) with
a history of chronic allograft rejection had
significantly high SOD in RBC (p = 0.026). All
of the patients with dyslipidemia had low SOD
in RBC (p=0.034). On the other hand, all patients
with diabetes mellitus (DM) had normal MDA
in plasma (p=0.011). The levels of zinc, nutritional
status, concomitant hypertension, GFR, cyc-
losporin A use, history of acute rejection, and
CAN showed no statistically significant effect on
plasma MDA, MDA in RBC, and SOD in RBC.

Table 2. A characteristic comparison between the zinc-deficient and the non-zinc-deficient group

Zn deficiency. Non-Zn deficiency p-value
(n=8) (n=16)
Zn level (mcg/dL) <0.001*
Median [min-max] 67 (49-72) 83 (74-111)
Age 0.270
Median [min-max] 17.63 (12.17-19.5) 16.33 (10.42-19.83)
Sex, n (%) 0.221
Male 4 (25) 12 (75)
Female 4 (50) 4 (50)
BMI 0.058
Median [min-max] 17.35 (14.79-30.1) 21.99 (15.6-35.780
Nutritional status, n (%) 0.494
Thinness 1 (100) 0
Normal 5(33.33) 10 (66.67)
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Table 2. A characteristic comparison between the zinc-deficient and the non-zinc-deficient group

Zn deficiency. Non-Zn deficiency p-value
(n=8) (n=16)

Overweight 1(33.33) 2 (66.67)
Obesity 1 (20) 4 (80)

Type of kidney transplantation, n (%) 0.699
Deceased 7 (35) 13 (65)
Living 1(25) 3(75)

Post-kidney transplantation duration 0.312
Median [min-max] 59 [8-117] 48.5 [7-105]

Glomerular filtration rate (ml/min/1.73m?) 0.245
Median [min-max] 65.5 (23-90) 75 (40-149)

Serum albumin (g/dL) 0.951
Median [min-max] 4.56(3.87-4.85) 4.56(3.87-4.85)

Zn intake (mg/day) 0.066
Median [min-max] 6.04 (4.28-8.28) 7.76 (4.52-10.18)

Percent of Zn intake per dietary reference 0.298

intakes (%)
Median [min-max] 88.57 (47.56-115.8) 97.5 (62.89-120.6)

MDA in plasma (umol/L) 1.000
Median [min-max| 1.44 (1.17-1.78) 1.46 (0.71-1.92)

MDA in RBC (nmol/gHb) 0.581
Median [min-max] 814 (538-1157) 769 (516-1446)

SOD in RBC (U/gHDb) 0.668

Median [min-max]

2473.5 (1606-4787)

2186.5 (1104-4137)

Discussion

There have been publications on serum zinc
status in various patient groups, such as a normal
pediatric population and patients with chronic
kidney disease (CKD), both with and without
kidney transplant rejection. However, very little
is known about the prevalence of zinc deficiency
and oxidative stress status in pediatric kidney
transplantation recipients. Previous studies have
shown that oxidative stress can affect the trans-
planted kidney from the early stages, leading to
the development of chronic allograft nephropathy
(CAN) in the long term.*¥ This study provides
novel data on the prevalence of zinc deficiency
and its association with oxidative stress and
antioxidant status in pediatric kidney transplan-
tation recipients in Thailand.

The prevalence of zinc deficiency in this
study was 33.33%. Escobedo-Monge et al. found
that 40.5% of children with non-dialyzed chronic
kidney disease (CKD) had Zn deficiency.*®
Thurlow et al. reported a 57% Zn deficiency
prevalence in school-age children in Northeast
Thailand.®® These differences may be attributed
to population characteristics, underlying kidney
conditions, dietary patterns, and regional nutri-
tional status variations.

In this study, there was no significant differ-
ence regarding baseline characteristics between
patients with and without Zn deficiency, which
differed from previous literature. Thurlow et al.
identified being male as a significant risk factor
for low serum Zn due to their higher lean body
mass and growth rate.®¥ Hotz et al. demonstrated

7/12



JOURNAL OF SOUTHEAST ASIAN MEDICAL RESEARCH

e0219

00 (001) 1 00 00 (00D 1 (00D 1 00 SOK
(soeD e (b0 L (TS99 €l (€r0e) L (LS'69) 91 (16'¢L) L1 (80°92) 91 ON
(%)
0 TS0 §SS°0 u ‘9sn y uriodsopA)
0)0 00 00 00 00 00 00 SI>
00 09) 1 (0S) 1 09) 1 09) 1 (001 ¢ 00 6C-S1
00 09) 1 (0S) 1 00 (0o1) ¢ (001 ¢ 0)0 rr-0¢
D1 0s) ¢ D1 (L) € D1 (001) ¥ 0)0 65-S¥
on1 on1 (08) 8 00 ¢ (08) 8 (0S) s 09§ 68-09
Lot (9  (gg€9)C (L99N 1  (g£€8)§ (€ce®)s  (L99D 1 06 <
(%) u
‘(yug L T/uru/[ur) el
S19°0 L8T°0 €81°0 uoyen[Y IENIIWO)
00 (SO¢ (SL)9 SzD1  (SL8)L (s29)s  (sLO€ £318290/1Y310MISAQ
(ccenDe (ov)o9 (L99Y) L (o) 9 (09) 6 (08) T1 (00 € JewIoN
(001 1 00 00 00 (00D 1 (00D 1 0)0 SSQUUIYL,
(%)
01°0 01€°0 6%S°0 u ‘snje)s [euonLInN
Sz 1 (L9 (sT99)6 (€19) s (SL'99) 11 (889) 1T (STT1E)S  Aoudrdysp oN
(Y94 (Yo K4 (09) (Y94 (SL)9 CL)L (STD1 Aouaroge(q
600 ISL°0 L1€0 (%) u ‘smyeys uz
g=1u
€=u  (euroN) €=U L=Uu LI=u gI=u 9=u
(43tH) 00LE (moy) (431H) (TeurioN) (YStH)  (jewwaoN)
onfea-d  0QLE< 00+ 007> onfea-d  (06< 006-00%  onpea-d  7¢'[< TS0
(qHS/N) D9V ur dOS (qHS/[owu) DY ul VAIA (7/10wn) ewserd ur yqIA

JUBPIXON)UB PUEB SSAIIS OAIBPIXO J0J SI0J0B) PAIRIDOSSY °€ d[qeL,

8/12



e0219

JOURNAL OF SOUTHEAST ASIAN MEDICAL RESEARCH

00 00 (001) T 00 (001) T 00 (001 T SOK
r9en) e (9g9¢)8  (0S) 1T (z81€) L (81'89)S1 (z8'18)81 (8181 ¥ ON
(%)
0t'0 €r€0 «110°0 u ‘smIpw dndqeIq
(o e (eb0e)L (TS99 €l (6090)9 (16°€L) L1 (16'¢L) L1 (6092) 9 SOA
00 (001 1 00 (001 1 00 (00D 1 00 ON
00 I11°0 $SS°0 (%) u ‘uorsud)RdAH
00 00 (001) 9 (L99n 1  (€€€8) S (09) € (0S) € SOX
L9 e Grir)8  (68'8¢) L (€e€e)9  (L999) Tl (€ee8)s1 (L991) ¢ ON
«7€0°0 LEV0 201°0 (%) u ‘erwoprdisiq
D1 (0s) ¢ D1 D1 (SL) € (SL) ¢ D1 SOA
(o1 ¢ 0¢)9 (09) 1 (09) 9 (0L) 1 (SL) ST (S2) s ON
(%) u ‘Ayyedoayd
9140 1¥8°0 000°1 -ou jyeadoq[e druory)
(001 1 00 00 0)0 (001) 1 (001 1 00 SOA
L)z (BLye) 8 (Ts99) €l (€r09) L (LS69) 91 (16€L) LT (6092) 9 ON
(%) u ‘uondaf
£920°0 S0 §SS°0 -3 d1u0Yd Jo A10)STH
oo 1 (99D T (L9999t 00 (001) 9 (L999) v  (€£€6) T SOK
11Dz (6889 L (05 6 (6880 L (1119 11 @QLLov1 (e y ON
(%) u ‘uon
90 0L0°0 985°0 -23fax 3ynde Jo A10)SIH
g=1u
g=u  (euwioN) gr=u L=u L1=u gL =u 9=u
(uSrH) 00LE (mo) (uStH)  (reuwrroN) (uStH)  (rewroN)
onfea-d  (QLE< 0042 00+T> onfea-d  (06< 006-00  onpea-d  7¢'[< 1450
(qH3/n) D9 ur AOS (qH3S/10W ) DY U VAN (7/10wn) ewserd ut VAN

('7U0))) JUBPIXOIIUE PUE SSAI)S JATBPIXO I0J SI0JOB] PAIBIOOSSY °€ R,



e0219

JOURNAL OF SOUTHEAST ASIAN MEDICAL RESEARCH

that low dietary Zn intake and malnutrition were
risk factors of zinc deficiency.>

Regarding oxidative stress, no statistically
significant differences were observed in the
levels of MDA in plasma, MDA in red blood
cells (RBCs), and SOD in RBCs between Zn-
deficient and non-deficient groups. However, it is
noteworthy that a higher percentage of elevated
MDA levels was observed in the Zn-deficient
group (87.5%) compared to the non-deficient
group (68.8%). Although not statistically sig-
nificant, this pattern suggests a potential trend
that warrants further investigation in a larger
cohort. Previous literature supports a link between
Zn status and oxidative stress. For example,
Jain et al. reported that serum Zn level was as-
sociated with a high level of MDA in children
with protein-energy malnutrition.?® A systematic
review and meta-analysis, which included 10
randomized controlled trials, suggested that Zn
supplementation would significantly decrease
MDA in the adult population.®” Apart from MDA,
there are many other markers of oxidative stress
such as lipid hydroperoxide (LPO), protein carbo-
nylation and protein nitration (3-nitrotyrosines),
advanced glycation end products (AGE), ad-
vanced oxidation protein products (AOPP), and
8-hydroxydeoxyguanosine (8-OHdG).?®® There-
fore, this study might not report some patients
with protein or DNA oxidation. Kocatiirk et al.
found that the activity of Cu/Zn-SOD before
Zn treatment in patients with Zn deficiency and
growth retardation group was higher than the con-
trols. With Zn treatment, Cu/Zn-SOD appeared
to approach normal values.?” Coudray et al.
found that SOD activity in Zn-deficient dialysis
patients was decreased compared with control;
and the study also showed concomitant decrease
in SOD activity which paralleled their Zn levels.®”
In our current study, we could not demonstrate
the association between Zn deficiency and SOD;
this may be because SOD functions as a molec-
ular switch that activates the endoplasmic retic-
ulum stress response, which plays an important
role in cellular homeostasis under Zn-deficient
conditions.®!

Cristol et al. reported that adult kidney trans-
plant recipients with dyslipidemia had signifi-

cantly increased MDA and decreased SOD. In
addition, oxidative stress increased in recipients
with chronic rejection, which suggested that
oxidative stress may participate in the devel-
opment and/or progression of vascular lesions
observed in these patients.®? Similar to our study,
patients who had a history of chronic rejection
had significantly high SOD in RBC, meanwhile,
dyslipidemic patients had low SOD in RBC.

Yepes-Calderon et al. found that plasma
MDA concentration in adult kidney transplant
recipients was inversely and independently
associated with a long-term risk of new-onset
diabetes after transplantation (NODAT).G?
In our study, patients with DM had normal
MDA in plasma. However, given that only two
recipients with DM, this could have happened
by chance.

The strength of this study is that it is the first
investigation into Zn deficiency and oxidative
stress, specifically in pediatric kidney transplant
recipients in Thailand. However, several limita-
tions should be acknowledged. The small sample
size limits the generalizability and statistical
power of the study. The absence of multivari-
able analyses means that potential confounding
factors could not be accounted for. Furthermore,
conducting the study at a single center may
restrict the applicability of results to broader
populations. Future multicenter studies with
larger sample sizes and more comprehensive
biomarker assessments are warranted.

Conclusion

The prevalence of Zn deficiency is one-third
of pediatric kidney transplant recipients. We did
not find an association between Zn deficiency
and SOD or MDA levels. Patients with a history
of chronic rejection had significantly high anti-
oxidant response, while dyslipidemic patients
showed low antioxidant levels. Regarding a role
in pediatric kidney transplantation, Zn supple-
mentation may benefit patients with low Zn
intake.
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