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Association between embryonic undernutrition and progression of chronic kidney
disease via mitochondrial function.

Goto, Miwa
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The purpose of this study was to determine whether renal tissue oxidative
stress and mitochondrial dysfunction are involved in chronic kidney disease in preterm and low birth
weight infants. Growth differentiation factor 15 (GDF15), which is produced in tissues by oxidative
stress, was measured. Results showed that serum GDF15 was significantly higher in the low birth
weight group, and very high levels of urinary GDF15 were observed in some low birth weight infants.
Furthermore, serum GDF15 was elevated in low-birthweight infants in correlation with urinary GDF15.
These results suggest that in some cases of low birth weight infants, oxidative stress is present in
the renal tissue, resulting in elevated serum GDF15.



30

(CKD)
CKD
(eGFR)
CKD
ATP C
v CKD
CKD
Growth Differentiation Factor-15(GDF15) GDF15
GDF15
GDF15 CKD
CKD GDF15 GDF15
GDF15 GDF15
37 2500g L 96
25009 C 16 GDF15
GDF15
uGDF15 sGDF15 Quantikine Human
GDF-15 ELISA Kit R&D Systems, Inc. uGDF15 uCre
uGDF15/uCr sCre
sCysC sCre CysC eGFR
sCre eGFR eGFRsCre 5
sCysC eGFR eGFRsCysC
eGFRsCyC(ml/mim/1.73m2)=(104.1/sCysC)-7.80 Body Mass
Index BMI BMI SDS SDS
eGFRsCre  90mL/min/1.73mz2 CKDstage? 16 2
96 26 SDS SDS BMI BMI
tile eGFRsCre L 1
sGDF15 C 2 1 L sGDF15
eGFRsCre eGFRsCysC GDF15=491.0-
1.94xeGFRsCr p<0.05 R=0.30 GFD15=545.3-1.98xeGFRsCysC p<0.05 R=0.36) C
SGDF15 eGFR ( 2
uGDF15/uCre C L L 96 5
uGDF15/uCre 15000pg/mg Cr 3 3

GDF15/Cre C



sGDF15 uGDF15/uCre ( 4 sGDF15
uGDF15/uCre L eGFR
SDS BMI sGDF15 uGDF15/ Cre eGFRsCre
sGDF15 SDS eGFRsCysC sGDF15
L sGDF15
GDF15
sGDF15 uGDF15/uCre
sGDF15 GDF15
uGDF15/uCre sGDF15
uGDF15/uCre 13830pg/mg Cr
UGDF15/uCre
CKD GDF15
GDF15
CKD
1
C L
16 96
9:7 41:55
CKDstage2/3 2/0 26/0
( 39 38-41) 29(26-31) P<0.05
(9) 2868(2668-3274) 976(681-1345)  P<0.05
) 9(6-13) 9(8-9)
kg 325 21.7-51.5) 25.2(21.2-29.2)
133.0(115.1-157.5) 126.7(121.1-131.3)
SDS 0.15(-0.74-0.84) -0.83(-1.66--0.09) P<0.05
SDS 0.72(-0.88-1.03) -0.62(-1.74-0.09) P<0.05
5.89(-1.86-13.89) -1.10(-8.50-10.53)
BMI 19.02(15.81-20.75) 15.80(14.45-17.41) P<0.05
BMI%tile 75.24(51.51-87.05) 40.64(13.52-59.78) P<0.05
101 94—107.5) 108(99-115)
eGFRCr 105.2(99.1-115.8) 98.3(86.3-106.0) P<0.05
eGFRCysC * 119.2(106.0-130.1)
2
C (n=16) L (n=96)
GDF15(pg/ml) ~ 233.2(177.4-254.6)  285.8(226.0-341.8) P<0.05




pg/ml pe/ml pg/ml
800 800
800 I P<0,05 . .
o ) 700 sGDF15& eGFRCr . sGDF15& eGFRCys
600 600 600
; 500 - g § =
® 400 o b 2 ‘
g g g
3004 — *E
200 1
100 100 oL —
Bt LBt 60 80 100 120 140 80 100 120 140 160
eGFRCr eGFRCys
L# : sGDF15=491.0-1.94*¢GFRCr | ¥— ca¢ LB¥ : sGDF15=545.3-1.98*eGFRCys
P<0.05 R=0.30 v— LB P<0.05 R=0.36
3
C (n=16) L (n=96)

UGDF15/uCre(pg/mgcCr) 2404.6(1618.1-4077.0) 2496.0(1722.1-4080.6)

3 4
pg/ml 800
pg/mgCr - sGDF15 & uGD15/uCr
30000 - o .
: 600 -|
. 2 s00
= 20000 - é
o) £ 400
0 i=|
n o 300
(O]
= 200
B 10000

0 5000 10000 15000 20000 25000 30000
PRPGDF15/Cr pg/mgCr

% L ol
i

> L&# : sGDF15=252.1+0.012*uGDF15/uCr
P<0.05 R=0.67

L0
1L




2021

15 GDF15

2024




