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[(FZE] BH WL S R (CKD) AR 3 A B M7 3 X AR — B F0RS 202 (ADMA)
IR S5 ARAT R AL R A AR e R H O I 2 D SR I BE R R . ik RERT T &
T AR 52 1 5 & B /N R s AR 3% A JR A 120 491, 43y CKD 1-2 35 L CKD3 BH A CKD 4-5 1 . W AH
£ 35S 1M 5 ADMA #& J5 , 24 b Bl 25 W ifn 1 5 WO SR I DR B8 RL R S0 B3R AT ST e i . &
£ (DBEE D fE R ADMA W FE 347 P+ 5, L CKD 1-2 4 (1.70£0.48) pmol/L 7+ % CKD
4-511(4.46£1.56) wmol/L(P <0.05).(2) @Il 2H (42 {4 ) ADMA ¥ J& 5 2 & Tl i 1L 4H (78
#) [(3.53+1.70) pmol/L H;(2.01£0.65) pmol/L, P < 0.05], (3) = & i 41 v = A7 50 ifi 7R 50 4]
AT 28 ] 3 W T RE R 2515 00T, AT IR A5 5 ADMA VR i 6 %5 I e 45 40 (LVMD) 2948 T-3EA]
IR (Y P <0.05) . (4) 174 ADMA ¥ & 5 1 R 2 (UA) (r = 0.352, P < 0.01) .LVMI(r =
0.345,P < 0.05) .24 h JREE & (r=0.200, P < 0.05) . 4% C [ W4 1 (hs-CRP) (r = 0309, P <
0.01) 2 1EAH 3%, 5 4 % 55 1ML 4 %4 (r=-0.329, P <0.01) . fiti 3 5 /N 5k UE 38 % (eGFR) (r=
-0.011,P <0.01) 2 AKX, ZIWLM™EZ]HIHR, eGFR \UA \LVMI  hs-CRP .24 h JR £ H i /&
ADMA B9 A0 56 &, [ 75 F2 . Y = 1.991-0.011 x[eGFR] +0.002 x [UA]+0.008 x [LVMI +0.036 x
[hs-CRP]-0.084x[24 h JREE H ], £5iE  CKD & B 75 ADMA /K BI T 44 7+, BE ' 2
RE BB IR HEAT M T &, AR AT AL I Lh 3B AN A B 2 B A B2 CKD E i & 8 3, R
AT TR G A3  ADMA & B T S LVMI S8 . B S BE PR B Ik R IR S SR
ADMA {52 0 [F K .
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[ Abstract ] Objective To determine the correlation between serum asymmetric
dimethylarginine (ADMA) and non-spoon-shaped blood pressure of non-dialysis chronic kidney disease
(CKD) patients, also to observe the impact of the serum ADMA level on the structure and function of
left ventricle. Methods One hundred and twenty cases of non-dialysis CKD patients underwent 24-
hour ambulatory blood pressure monitoring were divided into three groups: CKD1-2, CKD3, CKD 4-5.
Serum ADMA concentration was measured using liquid chromatograph and other clnical data such as
uric acid (UA), left ventricular mass index (LVMI), 24 h urine protein, and high-sensitivity C-reactive

protein (hs-CRP) were collected for further statistical analysis. Results (1) With the decline of renal
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function, ADMA concentration was increased, from CKD 1-2 (1.70+0.48) pwmol/L rose to CKD 4-5
(4.46+1.56) pwmol/LL (P < 0.05). (2)There were 42 cases of CKD patients with hypertension and 78 cases
of CKD patients with normal blood pressure. The serum ADMA levels in hypertension group was
significantly higher than those in non-hypertensive group [(3.53+1.70) pwmol/L vs (2.01+0.65) pwmol/L,
P < 0.05]. (3)There were 50 cases of non - spoon - shaped normotensive CKD patients and 28 cases of
spoon - shaped normotensive CKD patients. Serum ADMA level and LVMI in non-spoon -shaped group
were significantly higher than that in spoon-shaped group when kidney functions appeared to be equal
(P <0.05). (4)Serum ADMA level was positively correlated with UA(r = 0.352, P <0.01), LVMI (r =
0.345, P <0.05), 24 h urine protein(r = 0.200, P < 0.05), and high - sensitivity C-reactive protein (r =
0.309, P < 0.01), but negatively correlated with the left ventricular ejection fraction (LVEF)(r = —-0.329,
P <0.01) and estimated glomerular filtration rate (eGFR)(r=-0.011, P <0.01). Multiple regression
results showed that eGFR, UA, LVMI, hs-CRP, 24 h urine protein were associated with ADMA level.
The regression equation was Y =1.991-0.011 x [eGFR] + 0.002 x [UA] + 0.008 x [LVMI] + 0.036 x
[hs - CRP]-0.084 x[24 h urinary protein]. Conclusions Serum ADMA level begins to increase in
early stage CKD and it progressively increases with the decline of renal function, also the non-spoon-
shaped blood pressure ratio and the left ventricular damage increase. Kidney function, urine protein

and microinflammatory state may impact on the serum ADMA level.
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4. RO ED E . 8 AR A GE vivid
E9 # H 12 W R G HEAT i S O B R G A 0 5t
O3l J I AU 38 8] B JE B2 (TVST) | 26 %8 5 BE 1) J5
JE (LVPWT) 72 % & sk AR W N 42 (LVDd) | %7 5K
KL B NAE (LAId) o % Devereux 24 235 42
% AR A (LVMD) .

5. 2WibsiE: (1) CKD 45 Fh 5 K 51 5E 55
P 50 5 /N 3K U8 3 38 (eGFR) < 60 ml - min™' -
(173 m*) 2 3 H 5 B4 10 2 4R 5 i
5 W UM R AR R A L (2) 2D
FHEJE : LVMI > 125 ¢/m* (5 ) 3 > 120 g/m’ (%) .
LAId=35 mm K220 IR . 2% Fia (LVM) =
1.04x[(LVDd+IVST+LVPWT) *~LVDd’] + 0.6 ; LVMI
(g/m’) = LVM/BSA (/&R 10 1), (3) CKD-EPI &
IEAL eGFR, (4) 157 ML < 76 A FH R8T 245 9 (4 15
SR L AER H 3 Y Ui, SBP=140 mm Hg Fll
(8%)DBP=90 mm Hg, SBP=140 mm HgfllDBP<90
mm Hg Jy B Al P e 4 30 s 1l e o 88 BR A v I
JE S, B R IE AR AR B R 25, 1R BAAR T
140/90 mm Hg, 2 Wi Ay iR, 20 25 i 1
B IE W B0 24 h 3h 2 1M R B {E < 125/80
mm Hg, H [8] Ifil 34 {E < 135/85 mm Hg, # 8] il F&
¥IMH < 120/75 mm Hg.
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it B eGFR 7K 43 4 3 41 : CKD 1-2 11 48 f4i] , CKD3
W34 4], CKD 4-5 31 38 3], 4% & [B] A7 (1 531 | F
Jig 25 % N2 L LA L LA L PR g R 22 5= O a4y ER
(LVEF)[H 22 5 Gt 2 . BE'E DRkl , i
JE .24 h JREEF & R IR (UA ) FUE B C e R
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JEA3 4« v Il s 42 48], A & i e 28 78 1 o g i R
20 LVMI 8 & & TR S il R 41 (P < 0.05) , M P 4H.
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2H £BE I R AR S O < AR AT AL I He 50 1], A7 28
. BB D BesGR | JE i H 2 8 R AT A i
Fa) B HE R AT M T 5, N CKD 1-2 1 52.77% F+ &
CKD 4-51185.70%(P < 0.05) , W 3.

2. ANIA) 340 3% ADMD #e 254k . (1) Bl
Iy gy iR , ADMA i 17 ¥ F+ &5, L CKD 1-2 1]
(1.70+0.48) wmol/L. J+ & CKD4-5 1] (4.46+1.56)
pmol/L (P < 0.05) . (2) & Ifi FE 2 F& 3% ADMA ¥ JiF
[(3.53+1.70) pwmol/L] % 2 i T-F & i 2H[ (2.01+
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1.991-0.011 x[eGFR]+0.002 x [UA]+0.008 x [LVMI] +
0.036x [hs-CRP]-0.084x[24 h JR & [ it ]
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F1  CKDEH MBI
TRE| CKD 1-214 CKD 314 CKD 4-5 14 F P
F 1L (#) 25/23 16/18 21/17 2.00 0.783
(%) 41.00+12.68" 49.30+12.79 47.08+13.32 2.00 0.833
WERE25 (1 175)(151) 2721" 19/15" 21/17 3.73 0.743
R (AF) 3.0+33" 5.9:+8.0" 2.5+3.0° 3.82 0.025
ADMA (pmol/L) 1.70£0.48" 2.79+0.26" 4.46+1.56" 70.47 0.000
1R 74 SBP(mm Hg) 127.0+26.7" 142.0+26.0° 160.0+39.79" 8.94 0.000
1K 5F-2 DBP(mm Hg) 82.1£13.6" 88.8+15.2" 100.3+26.39" 7.57 0.001
24h -3 SBP(mm Hg) 119.5+11.3" 129.4+13.9" 155.6+15.6" 49.39 0.000
24h“F-#4 DBP(mm Hg) 75.7+7.53" 81.9£9.68" 91.0+13.0" 18.27 0.000
] F-+ SBP(mm Hg) 109.9+11.5" 118.7+13.7" 145.4+14.1° 48.90 0.000
A -3 DBP(mm Hg) 69.1x9.4 73.649.5 86.2+12.2 18.31 0.000
ABAH C S 1% 4K [ (mg/L) 1.33:0.80" 2.812.35" 4.72+2.38" 29.77 0.000
I PR (pmol/L) 324.2+108.8" 384.76£103.92" 421.6+88.24" 6.84 0.002
eGFR 121.88+39.94" 45.57+10.71" 14.91£10.36" 99.11 0.000
“BEH M (mmol/L) 1.3120.54 1.79+1.74 1.42+1.00 2.68 0.073
JIFL [ (mmol/ L) 4.67+0.88 4.58+0.86 4.1120.71 2.53 0.085
T 38 G 4K 1 (mmol /L) 1.26+0.26 1.365+0.724 1.03+0.26 2.81 0.064
1T (g/L) 135.60+16.78 125.42+18.19 104.81227.56 16.55 0.000
Jr 3 JF AR B (g/m?) 74.87+18.38" 102.5+42.44" 124.77+38.09" 8.12 0.014
TSI 8(%) 64.31+3.79 62.69+4.79 63.97+4.59 1.49 0.229
PR 11t (g/24 h) 0.89+0.87" 1.579+1.229 1.412+1.56 432 0.016
Il (mmol/L) 140.44+3.37 139.52+4.065 141.093+5.66 0.87 0.422
JREH(mmol/24 h) 195.44+87.16" 153.8+85.14" 203.52+66.44" 112 0.335

BRI R TR AN, A M X +55 eGFR 27 :ml-min' - (1.73 m*) '3 5 CKD3 I HL 4%, *P < 0.05; 5 CKD 4-5 ] Fe 45, "P < 0.05

K2 HILEH 5 MELH B ADMA £ %=
A AR E S AN Y A (K £ s)

(CVD) B9 3k 57 f& B 71" ADMA fEAR N & L,
IRy W) AN A = O AR 7 = A N = 4

A FIRALCEEEA A REFAEAL B NERBE AL S (R IR E Y, A
s T F 5 4 B CKD 15 5397 . ADMA ¥ i £ 25 T+ 85 Bl
ADMA (mol/L) 3.53+1.70 2.01+0.65 —6.594 0.000 T REE ADMA AKSE HEAF 1 71 25 (CKD 4-5 3]
e R (g/m?)  117.78+44.53  86.98+27.81 13.27 0.009 2% CKD 1-2 W11 2.6 15 ) . AT RE 5 F 91 5 22 M1 «
IMiL4H (mmol/L) 141.44+3.32  139.92+4.02 1.14 0.678 (U RE A Fe e 2072 7 300 wmol ADMA Horhgy
F3 AR R A A RS bR LA
TiH CKD 1-2 #1(n=36) CKD 3#(n=21) CKD 4-5#](n=21) F P
AN TR UL 151 %0)] 19/36(52.77)" 13/21(61.94)" 18/21(85.70)" 6313 0.043
I PR (pmol/L) 328.73+116.97" 362.77+108.06" 420.09+96.82" 4.205 0.000
eGFR 121.341+40.838" 43.874+8.528" 13.193+9.088" 98.70 0.000
I 1.2 1 (¢/L) 134.9017.20" 125.11x17.94" 106.86+29.92" 12.69 0.000
PR 14 (2/24 h) 0.431+0.127" 1.232+0.434 1.547+0.325 3.72 0.027
B C RN 8 H (mg/L) 1.151£1.173" 3.460+4.144 3.960+2.427 9.76 0.000
e E B R (g/m’) 74.872+18.386™ 102.532+42.441 109.828+27.471 5.633 0.007

FE BTSSR AR AL, F Al X £ 55 eGFR B4 :ml - min™ - (1.73 m?) ™5 5 CKD3 1 FL4%, "P < 0.05; 55 CKD4-5 b4 ,"P < 0.05
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F4 AR MEL AT 5 AEAT T ADMA F1ZE 0 5 5T i 46 500 g

13 A)7 (n=28) JEATRL (n=50)
5% ADMA (pumol/L) LVMI(g/m?) %% ADMA (pumol/L) LVMI(g/m?)
CKD 1-2 18] 17 1.49+0.21 65.94+15.54 19 1.93+0.57 78.32+13.35
CKD 34 8 2.33+0.34 98.45+34.21 13 3.02+0.29 111.31+43.24
CKD 4-5 1] 3 2.80+0.73 114.21+34.32 18 4.54+1.45 131.21+38.04

T LVMI: 750 58 i 45 %05 CKD 55 1R A R 41 ADMA F LVMI 5954 40 [ #s, ¥7 P < 0.05

RS ADMA 5% Il PRAE AR 19 AH A

(5 r P
AR I 0.643 0.003
Scr 0.787 0.000
IMLRTR 0.352 0.000
R C AR 1 0.309 0.001
et NI -0.329 0.001
A E R 0.345 0.022
24 h JREE I L 0.200 0.040
=W 0.094 0.337
R -0.114 0.224
AE B/ NBR gL -0.011 0.001
MerEH -0.113 0.372
2y AR 0.095 0.331

50 pmol £ i B E AR, 22 B E W R % T BT
ADMA /RN ZE B R BETHE" 0 (2)90% 1 ADMA i
of TOF ROKS AR W R K T ( dimethylarginine
dimethylaminohydrolase , DDAH ) 43 f# A i} , iy £ K
B G R I R TR PR R R ADMA 3 il 0 D
Caplin %5 "B 57 % ¥ DDAH %& 4 B K& 9 K B
ADMA JK P Tk, Az v ol Hs i3 A 56 B I 7
e LS 2 IR o 0 R Y i S e R 2 — 18k
B w2ty H Y ADMA JK V- 5 0048 T RET 5K R 2 OE
FH U A BIFFEUE 52 CKD 4 FF 55 1ML K 2 # ADMA
K R TR R4 . ADMA 5 80 T 5
AT HE AL - ADMA /0 NO (19 A B it 4 i 457 P B2
1 B 453 173 1 B I HE A sk 2D, oK R ik B el ot R
e ASHEGE AL R AN R AN A 2 = R 2% S
WGt E L. WL, NO & A 2, ADMA
RN EREAS S T 55 mM& IR &
Ao R I AR AR R 5 B T R
I B AR OC , B A R O A I RORE L 0

BT E, AT & IR YR EGR L 3R]
AU e 45 B 2 i, AN CKD 1-2 3 1) 58.47% %)
CKD 4-5 H119 87.92% , R i 4 /& 1 Fe /%) CKD &
JEA T 1 B B3 B T R DR I TH 5, AL CKD 1-2
W11 52.77% % CKD 4-5 11114 85.70% , 1iij HLAE /) 7Y
1L JE % ADMA ¥ BE A LVMI S 2 &5 T A1 &L il &
H o PERAE CKD AUk & A T I R T A Y A
M R 22 Z I . Kielstein 25" 1 TF 9% 32 WA Bl %5
I8 ADMA ¥ B2 (1% T, 55 25 10 1 i 3 74 33 P i
TR, LA M MEESG AN, CKD /D4R 24 h 3h &
I W 0 & B, 709 1) 7 /0 4F- 0 18] Jfi K 35 A8 B i
()T R, 3 28 FR 3 RS 2R (ARG ) R X Ak — H
RS AR LR X IRAHAIG, 30 3 LR 5 4R
(ADMA +SDMA )/ARG 1H % & . K & R FF R 1k 1%
I T NO 9 4 Jl B % o, #E I ADMA 2 5 T % 20
AE CKD AR /Y & A

i 1 Pearson A AT AT & B, FEZE & DI RE
()T F% , ADMA 7K F-BH 5 55, 5 00 JUL IR0 0l bk 1
HIEASE, 5 eGFR S FAHC, [RII & B 5 hs-CRP
F124 h R A 2 IEAC, 5425 i 50R 7
A6 i HE AT Z2 o M EH 43 AT, LR R
B C R VAR 1,24 h R B [ & ADMA 94 ¢ ]
£, 1] W CKD & R ADMA KT+ & ] GE 5
R N &Y O N D4 = S e
Ko

) Ui S5 B AR 24 h 46 A i ] b T
AU B RS iR A SR 2 CKD SE B
& IRV 25, IR I 7 A AR AL e A6 ] B 7 A A1 ot 97
o A B 0l AR S, DA SE 2% w5 5 AR A
o TIAN, Tk FH B R 24 W 1 2 BE A 4R T TR A
A I H S R AR A AR, 0 R -l Rk R
- [ Bl 2 Bt = B A0 0 1) e M 0 0%, PR bt i A
Xk 3R B A A ) R0 0 A R ke 2R A2 AR B R
5 25 4 75 W i RFH 7T A A5 A AR AR o R AR S g
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CKD & A b 78 LK R 2 75 AT LA B %
AR AL 1 A2 S 3 A A Il R A o — 2D RS IE S . S
2, AR CKD SR I PR B %, 1D IR 3 A i, 45
il fole & Ak S AR 2 B A AL P L 2 o P AR S A
A IEFT M, 7 BEFE AT ADMA VR B2 |, 30F T 3 A2 &
AP,

2 % X #
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