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HE . BRY WLERBLA Ghrelin fefeEdpd) & £& R4 . BWEEER (CKD) 3. 4 HdE k&M (HD)
BHEFHD BHORF, SR EZN K ZARE /T RO RBAN K L, ik BB 22 4 B (3
B ).25 %] CKD 3F HD ## ( CKD 4F HD %1 ) & 38 4 HD &% (HD %1 ), Ml% 3 45 3 4 EI54(BMI ),
JEE Ao lh = Sk WORAG B . RIs 45 . A i8R Aot  BEA Ghrelin ArReEdph] £ KT 5 FR-ERSAER,
A BMIL. LBEALA@ER (AMA) BAERIFE4 (CI), &R 3 A5 BMIL. ARIEE&= . AMA, BB A CI i,
ZF ALt FEESL (P>0.05), 5 CKD 4k HD 283648, HD 289 % 9 (albumin) KP4, @mkE. WEKRFES
(P<005); CKD 34 HD 285 HD et G Ansr b S bk, £2F A%t 3E L (P>0.05); 3 A3 RILA K
B§4%% ; CKD 3k HD 20, 16.0% B8 £, 4.0% R#tkZ ; 85.7%HD Fo CKD 4 HD & H e B HAKT A
AR 5 CKD 3F HD 2B e ¥ B Ghrelin K F I+, JeMEdpd] 2K P AL, Buik Ghrelin 5 I2 R4 2 0 a9 &
(P <0.05),HD A ¥ @t Ghrelin K -FBAK . FeiEdph) & KT 913, B Ghrelin 5 REREIp &) 2 A RAL (P <
0.05) ; % B& 28 o 3¢ e i dp ) & 5 I B A= BMI 2 fi A% (r =—0.601 = —0.562, P =0.037 #= 0.041 ) ; CKD 3F
HD #ife HD 20, WASE L BiRRE. RAARA AR (r=0223, —0234, 0233, —0.209, 0.251 A&
—0.264,P =0.901.0.813.0.821.0.982.0.677 % 0.573 ), £5it BEI Ghrelin Ao Je 404 & o9 FAE £ HD 40P A%
JE CKD 3F HD 2% 4+, CKD 3F HD 2849 % 3k 545 F HD 21,

AR : BEA Ghrelin 5 JEREAPHIE 5 B BRER 5 ik iE AT
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Plasma levels of Acyl-ghrelin and Obestatin in
patients with chronic kidney disease

Zhi-juan Hu', Wei He’, Zhan-hong Gao', Kai Niu', Bing Liu'
(1. Department of nephrology, 2. Department of Medical Records, Hebei General Hospital,
Shijiazhuang, Hebei 050051, China)

Abstract: Objectives To assess the plasma levels of Acyl-ghrelin and Obestatin in patients with chronic
kidney disease (CKD) and analyze the relationships between these hormones, anthropometric parameters, energy, and
protein intakes. Methods Totally 38 HD patients, 25 non-HD CKD patients, and 22 healthy subjects were enrolled
into the study. Body weight, height, waist circumference (WC), skinfold measurement of biceps, triceps, subscapular,
body fat percentage, biochemical parameters, plasma acyl-ghrelin and Obestatin levels were measured. Appetite and
food intake were assessed. Body mass index (BMI), arm muscle area (AMA) and conicity index (CI) were recorded.
Results No significant difference in age, BMI, body fat percentage, AMA, WC, and CI index among three groups

were identified (P > 0.05). HD patients experienced lower levels of albumin and higher levels of urea, creatinine
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levels (P < 0.05) compared with non-HD patients. There was no significant difference in hemoglobin and

hematocrit among groups (P > 0.05). In non-HD group, 16% had poor appetite and 4% had very poor appetites.

About 85.7% of CKD patients presented a deficient energy intake in comparison to recommendation. Non-HD

patients presented the highest levels of acyl-ghrel in and the lowest levels of Obestatin (P < 0.05). In contrast,

HD patients presented the highest levels of Obestatin and the lowest levels of acyl-ghrelin (P < 0.05). Plasma
concentration of Obestatin was negatively correlated with WC (» = -0.601, P = 0.037) and BMI (r = -0.562, P =

0.041) in healthy subjects. No relationship between appetite hormones and nutritional status, appetite or food

intake was determined in CKD patients. Conclusions The Acyl-ghrelin/Obestatin ratio is significantly decreased

in HD patients and increased in non-dialysis patients. Non-dialysis patients have better nutritional status than HD

patients do.

Keywords: Acyl-ghrelin; obestatin; chronic kidney disease; hemodialysis

Ghrelin J& 5 A 28 TME LR . /FH R 3 000 Da
M2k, B B XA WAR AN ML AR, AR
KA 4> W W) I 3Z {K (growth hormone secretagogue—
receptor, GHS-R ) BN TR PEEC AR Y, Ghrelin N ¥ 26
322 A R HAL, 2 Ghrelin B FE G R, A
APEHEEAR, MR AR E R " Rl
Ghrelin 5 Ghrelin % DX 257 3 1 22 FEIR 22 24 1R A Tt
Bedb, (A SR LU Ghrelin VRS, HPEH
JE Ghrelin 9 90% , HAEHSMERE Ghrelin AHZ o AERE
MRS SA 23 MRS . 707520 2 500 Da ZJIK,
HITESE Ghrelin 8115 2428, S5IUL G & H{EEK
2R GPR39 4545, AR E R s

2P ESS ( chronic kidney disease, CKD ) 3
M2 I AT BEREIR, MBGE T (hemodialysis,
HD ) BHERERERR 35% ~ 10%., EHNIITE

TEELIESE Ghrelin FIAE AN Z AL 4 . CKD 3,
4 19k HD 35 K HD SBE K, SR 2 A
RIER LI ShEm . AR ARKER .

1 AR5

11 —RAR

YEHL 2016 4F 9 H -2017 4E 8 H 1% B¢ 63 4l CKD
M. 386 HD B/ HD 4. Hirp, Bk 22 49,
P16 B AR (5522 +£1031) % #E A4Ed ik
HD B[] (53.2+41.5) 4~ H . 2514 CKD 9F HD & #%
fEN CKD 9E HD 41, Hor, 12 2 CKD 3 31, 13 i
i CKD 4 315 5 7 4, 2otk 18 1915 4% 56.93 + 7.10)
% vk EIZBEAK R 22 B E AR X IE g . H
B 10 6, Lotk 12 4 AR (53.61+5.50) %
HD 35 FEE HD (88 b B /NER B 48 58 5 L Ag 43 53R
65.8% F11 52.6% , 4EF5PE HD (& BETIHE S = 6 N H .

G730, IR 40 ~ 45h i HD. 3éﬂ$ﬁ*i’a>
18 % o HEBRARAE : RAE e ARAGME SR E LR &
E%%ﬁiﬁﬁ)ﬁ%¢bﬁ%@mﬁﬁ3&%3ﬁi
HERETFAR K P A O3 i A U 2540 o AR S il i =
EHIZE 51 z:ﬂt/@o
1.2 WBMBS5HE
B A e 7 A 0 3% A 1.0 mg/ml & iz

VU PRI IE S 25 S IR AR, HD BB SR INAE H LB M
e MWE T 4°C, 4000 r/min &0 15 min, 750
FKEN -80CIKAIRRIAF . MHEIEHE Ghrelin (75
SPI Bio 23 ) ) FACHEANHIZR (56E R & D systems 2%
F) ) KPR I R B S gse AT, AR WAk esatn
e 7E 4 A B A Ak 50 B4 ( 56 18 Beckman A H] ) 5%
i, dAE HD B B9 B /NERIE R (glomerular filtration
rate, GFR ) >k CKD #1719 & 7E T/E4H Ty R Ak 4,
HD Fe70 Pk R R IR R G R E (Kvv) 7. A
RSB I AL 45 B & . R E AR5 (BMI), ] A ik
WL R R, B LA AR (arm muscle area,
AMA) THHEARX  C EBIUE - x Bl =3 I A8
JERE 4w —n) (B =10, 2otk =6.5") ; F 000 8d%
M8 Frisancho, ZU{H > %5 15 B ECHIER . 1K

FrER AR R BT, BRI (B 15% ~ 18%,
T 25% ~ 28% ), 83 92 i T RGN 7 o
5i&HE, 115 BMI= /K& (kg) /B (m'), AR
S AR AL WbR S T8 TR TEAL < BMI<
18.5 ke/m® AR ; 18.5 ke/m’<BMI<22.9 ke/m’ WIEH
BMI = 23 kg/m’ W # & ; 25 kg/m’<BMI<29.9 kg/m’
RERE 5 BMI = 30 ke/m” A/ BEACKE ", DL EFRHRINE
HD JEEEE HD BE RIS H o RHIHERIHE 2L conicity
index, CI) ¥ fli 1§ ¥ A5 05 & X, Cl= E Hl (m) /
0.109 VIATE (kg) / B (m), Bk 1.25 Fdedk 1.18
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Sk S SRR Bl kXU (i FH0E o R H PR R
FIBHEACK A 3 dy 24 h [0 (HD B F BEH HD H |
IE HD H BJAARA 1 d). RGP R HD £ #io &
FEE— 8, TR 20y 1 R &k« OIRES 5
Qs @Mt ; @2k ; OmR2E.
1.3 Hit=H*E

B HT R SPSS 19.0 it i, THECFE R
BB« bRmE2E (xxs) FRoR, SHTITHEAT IEAS TR
TSR, AT A IEASYER T 22551, WdimE L
BORM ¢ K rsl o Kl , AT A IR T 2255,
R HAESHR 5 5 2220 0] LR FH S R 7 255017,
P LE 3R H SNK—q K255 5 >R Spearman 5, Pearson
WAS AR AT, P <0.05 NESA G E X

2 #HR

2.1 S EAEYUFMEFEIRALLER

LA, BMIL K5 & & . AMA, [ [l & CI
s, 25gi2#3 X (P >0.05), CKD 3E HD 4
5 HD ARy R AR E MBI, ZR A% E
X (P<0.05); HD 44 H A FKPAL, miRE. JUE
K- (P <0.05), CKD HE HD 415 HD 4 9 1fi 21 2
FH (Hb) MM (Het) g, 227 G0 FE
X (P>0.05), HD 44 4 i (10.5% ) BMI<18.5 kg/m’,
22 1] (57.9% ) BMI>25 kg/m’ ; CKD 3 HD 4 4 #
0 A Y BB S 15 B (60% ), XA 1 15] BMI<
18.5 kg/m’ 5 X HRZAT 12 4] (54.5% ) BMI IE#, 8 fl

(363%) W, 3HHRINAEIR S EE. <H15H
AR R AE HD 201 CKD HE HD 253518 47.4%
H128.0%, XitHEZHTC AMA JaiAK. M2 I3 i £ 25 78 HD
2. CKD dE HD 2 K5 B3 51l 47.4% . 68.0% K
63.6% ; CI & THEREACE I HLIZE HD 4. CKD HE HD
2H e ok PR ZH 43 59N 60.1% . 76.0% J% 81.8% 5 HD 4H
55.3% AR MILAR KT (<38.0¢L), CKD
HD A EMIER, HPY GFR 4 (28.9+9.5) ml/
1.73m* ). WL 1.

22 3HARHK. REAFEAREBANERL

XTRAZH AN HD 2H & A4 7E— ML | CKD 9E HD
A, 16.0% BEEHE ., 4.0% BHETHIRE. HD
2H 85.7% H. 1 CKD 3 HD ZH e 4 AR Tt bR
(<60 %, 147 kJ/d ; >60 %, 126 ~ 147 kJ/d). HD 2
52.6% HFEHEFIEA <1.2 ¢/ (kg+d); CKD JF HD 4,
HEHFHEA >0.6 ¢/ (kg-d) 5 12%., $A 0.6 ~ 1.0 g/
(kg d) 5 68.0%, BEA>1.0g (kg+d) /5 20%. HD
H A H R AR H A B (22.7+7.6) klkg Fil
(12+0.7) g/kg ; CKD IF HD 44 H GE 2 A1 45 1 i 4%
A (202 +3.5) keal/kg #1 (0.8+0.3) g/kg.
2.3 3 HAMPEE Ghrelin, IERIMNHEZRELILE
AL B

3 21 i 2 EHE Ghrelin, B30 i 2 2 HL LU AE Y
I, ZRA501FE L (P<0.05). CKD AE HD 411l
I Ghrelin FHE7 . AR BN ZFFEAK, BE3E Ghrelin
L5 08 e 40 4 R H A TE R (P <0.05) 5 HD 2 1 3¢ ik

(min *

F1 SHEAYUFEMEFIERMLLE (xzs)
4131 AR ) % BMI/ (kg/m®) TRNg &t 1% AMA/cm’ JEFE] /em CI
XA (n=22) 53.61 +5.50 24.52 +2.63 35.83 +4.81 45.62 +12.51 91.53 +7.30 1.30 £ 0.05
CKD 4E HD 41 (n =25) 56.93 +7.10 2622 +4.73 35.11 £ 6.20 40.83 + 15.72 90.24 = 12.43 1.28 +0.09
HD 4] (n=38) 55.22+10.31 2453 +3.82 33.12+5.33 36.52+15.21 87.05 £ 12.52 1.27 £0.08
FAH 0.920 1.700 2.000 2.700 1.240 1.060
PAY 0.403 0.189 0.142 0.073 0.294 0.360
251 H&EH/ (L)  Hb/ (g/L) Het/% JRZE / (mmol/L) WL/ (o mol/L ) Ki/V
IR (n=22) - - - - -
CKDIE HD 4 (n=25) 4400+3.00  103.00£12.00  34.30 +4.30 27.12+11.73 196.22 + 61.84 -
HD % (n=38) 37.00 £2.91 99.00 = 14.01 33.92 £4.61 62.35+18.72 960.34 + 320.41 1.41+0.32
1Al 9.228 1.172 0.329 8.370 11.748 -
P 0.000 0.246 0.744 0.000 0.000 -
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3 Ghrelin 7K FEAR . R JBE 3060 25K F T, RS
Ghrelin 5 AE B 40 4 22 HE AR B AK (P <0.05) 5 5 CKD
JF HD 4H Hef, HD 4 EFE Ghrelin AKEREK, AR
JHEAM I 2K TR, BEFE Ghrelin 5 R R4 41 2 H A
FEA (P <0.05), W32,

&2 3HAMREEE Ghrelin, FERFIFIRRHILERLLE

(x+s)

45 WAL Ghrelin/  JEJFAIHIZR /7 BERE Ghrelin/
- (pg/ml) (ng/ml ) RE A i 2=
XIRZH (n=22) 26.33+7.51 2.73+0.52 8.66 + 1.44

: HD ¢ , )
CKD A HD #] 3521+12.82"  0.82+0217 34.00 +5.72°

(n=25)

HD#4H (n=38) 20.13+8.90" 3.00 +0.61 6.90 £ 1.10"
F 1 33.520 154.840 581.680
P 0.000 0.000 0.000

1) SRR IEL, P <0.05;2) 5 CKD 3k HD @A Ib4L, P <
0.05

2.4 3 HAEZIEFREXRMES T

Xof L Il 37 R PR 41 1) 2R 55 0 LR BMIL 22 671 AH
X (r=-0.601 Fl1 —0.562, P =0.037 F10.041), [t %
Ghrelin F1E 0 1) 28 7K S 5 PE R TE ¢ (- =0.242 F
0.263, P =0.759 F10.581 ) ; CKD E HD 441 HD 44,
Pk Ghrelin FIEFEID I R 58 F0RE . BREE
TeAFENE (r=0223, -0.234. 0.233 2 0251, P=0.901.
0.813, 0.821, 0.982, 0.677 } 0.573 ),
e
WF7E B 15 H, HD F1 CKD 4 HD 4 25 il 4
Ghrelin KT Y, (BAEHEEHUE Ghrelin B IEATA:
Yy - [E3E Ghrelin, J5#& X 5T L Ghrelin (9 10%.
PEA A 2L Ghrelin Ry LMBEEALRY Chrelin, HEA WD
TRAER Y, AT S5 AR IC T e, A
5 oR, JLE CKD AR B mE A Ghrelin 7K°F-JC
225, W TJLE Ghrelin REEAYIIHE F 22 G AT,
Pt Ghrelin 7K V- A 58 32 WA AS R B 64 5% e ™
WEAEAF R gE 5 Bon, CKD HBE BRI Ghrelin /K-l CKD
HEREZ T S, HD AT A ROERR EBESE Ghrelin, {H7E
HD R RS A U BRI 75 Eit— D5 s

AR L BRI N+ 5 EHRAHARES
R, CKD AR HD i, IR mERE Ghrelin 7K F-fi
. e 20% PR E A, HRIVEERAILT

3

WEAERIE . TEIE Ghrelin (1942 907 1 7T 58 32 IR BEAE I
A P HCPTRIE PR PR BB 45 ) i & AR A
Ghrelin 52 /AR U /0 F1 52 (A SURRH: AR TT BB 2 % T
P BEIE Ghrelin 7K AF0 A2 R "

Obestatin 75 AZSAY A= BEAE A M ANEAAf, AR ]
FAE IR RS E B A 0 3R R G AL
gy. SXFRRAIHEE, CKD dE HD 4L il KR
i, FDFERFGREE I —20Y, DAk RIAE 0 ] 1
BEEREHIZE, FERBACHEIIH R S BMI 2R,
SEHSE I, X B 1t A A o 2R 5 R RN BMIT
LFASE, 1 CKD B hIoH e, MR 23K,
CKD HE HD £5 3 1M 37 AR i) 22 5 1 P 22 67 A 56
SEHWICR LI, SRHE A, HD 4 i AR
FAKFTE, SRR 2", HD AT i
TEACRERI I 25 v] B A A TR . AEREII IR —
B, AR EH, H5amadEae . |
I — Sl B R, MBI R N %A 444 Ghrelin AH
ek, ABFGE AN, el Ghrelin, ARG ke
ZIRITCAHSCE . B FIFI B E R 3 d IR Eid %, &
BAEIINZ B0 5 PR L ] RRAEAE RS B 2 Ak, X AF
FEEERA — R

IEHRELT, SRETIRES:, 7 CKD i 5
BMENE R, BIREMMEAHPRELER, R
FERER « RAEH T A2 K B A B R A0 T 52 B Ak
ZHEMEAEA, HIEAE AR “, #£ CKD
FEOLUR, 3L Ghrelin FAE PFED ) 22 10 B 28 4= W3k 07
FIRBAEIA], o B 2 T 1 (B A 2 o —
EIMIEACE =" AR R, BEIE Ghrelin AIERE
T Y LU(EAE HD 4 R4, 78 CKD 9E HD 4 Ft
e ik, CKD dE HD A AEFRIRESH-T HD 4.

g LTk, BEORAFSE R KB CKD B3
Ghrelin FIAE A6 2= 5 &R A A, {H HD
A MR MWESE Ghrelin FACREIDHI ZACEA 281k, 2R
I E KL T RE S CKD A B4 5., CKD B3
HAEAERY R 0T . RE ST AE S B RIR A O, HE5]
TS AR 11 J5E PROGT 1 o A BRYA Y TR G B OC F 2L

2 % X Wk
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