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The effect of levocarnitine and hemoperfusion on micro-inflammatory state of maintenance hemodialysis
patients Guo Q1. Nephrology Depariment, Provincial Hospital Affiliated to Shandong University, Jinan
250012, China

[ Abstract ] Objective To investigate the effect of levocarnitine and hemoperfusion on micro-
inflammatory state of maintenance hemodialysis patients. Methods  Ninety-nine hemodialysis patients were
selected as our subjects who hospitalized from Jan. 2006 to Jan. 2013 in Provincial Hospital Affiliated to
Shandong University and were randomly divided into A, B and C groups. Thirty-three patients in A group were
treated with hemoperfusion combined with L-carnitine therapy,33 cases in B group were applied hemoperfusion
and 30 cases in C group were treated with ordinary dialysis. The level of high sensitivity C reactionprotein( hs-
CRP ), interleukin-6( IL-6 ), tumor necrosis factor-al TNF-a ) were measured at before treatment,land 6 months
after treatment. Results  The levels of IL-6 in A group at before treatment, 1 and 6 months were ( ( 77. 53
+12.64),(62.17 £11.09 ),(42.76 +10.22 )) ng/L respectively, and those were (( 76.13 + 13. 46 ),
(70.07 +2.54),(59.35 +11.21 ) ) ng/L respectively in B group and ( ( 78. 10 +10.74 ),( 72.81 £ 11.73 ),
(68. 11 £13.53) ) ng/L respectively in C group. The differences were significant( F within group = 11. 642, P
<0.01;F among groups = 6. 341, P <0.01, F interaction = 18.275,P <0.01 ), and at the same period, there
was significant difference between A and B, C group( P <0.05 ). The levels of TNF-o in A group at before
treatment, 1 and 6 months were ( ( 43.59 +9.81 ),(32.34 +8.68 ),(25.7 +71.27 ) ) ng/L respectively, and
those were ( (44.53 +8.62), (39.15+9.72),(34.82 +7.21) ) ng/L respectively in B group and ( ( 42. 19
+£6.72),(38.63 £7.65),(36.98 +5.89 )) ng/L respectively in C group. The differences among 3 groups
were significant( F within groups = 10. 630, P < 0.01; F among groups = 6. 654, P < 0.01; F interaction
=18.273, P<0.01 ),and at the same period, there was significant difference between A and B, C group( P
<0.05 ). The levels of hs-CRP in A group at before treatment, 1 month and 6 months were ((9.34+1.16),
(7.28+1.05) and (5.13 £0.84 )) mg/L. Those were ((9.05+1.36),(7.97 +1.08 ), (5.82 +1.13))
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mg/L in B group and ((9.25 £1.34),(8.83 +1.12),(8.56 +1.08 ) ) mg/L in C group. The differences
among three groups were significant( F within group =12. 002, P <0. 01 ; F among groups = 6. 681,P <0.01; F
interaction =17.753,P <0.01 ). The level of IL-6,TNF-a, Hs-CRP in the same periods among the three groups
were significant( P <0. 05 ),and at the same period, there was significant difference between A and B, C group

( P <0.05 ). Conclusion L-carnitine can be effective in treating patients with maintenance hemodialysis micro-

inflammatory state and the safety.

[ Key words ] L-carnitine; Hemoperfusion;

Y+ PE ML % BT ( maintenance hemodialysis,
MHD )2 H Al R 3677 2A 0 B 1 35 22 R
I IR R, MHD SR 30 1775 18 P & A
AR Ry RAE I BT A/ 2= R C R AR
F( hs-CRP ) FH 53 s MHD 88 5 SR G IR 75 2 98
BE T4 B BUR ER I AR B AE S AR AROK - |
FREERY ARAEARZS , R I Ny SAE A T IO T T i TR
JERAMTEES MHD BEMN B LR E . H
HiAl 7T 28259 93497 MHD B MR AE RS i T2
Yz — AW ETEIR DAL R ST G I HE R
X MHD S8 A AE RS 52, SR IE AT .

BAREFIE

1. — 85k o 2011 4F 1 HZE 2013 4F 1 AF
WBEAT IMIBE T 99 1 - AE IAFFERT S, HERR I
RN R B G s LA K I R gga | FR R B
TREEPERT 455 . o g 54 19, 4 45 5 4F#%26. 0 ~
72.0 %, F3(50.8 £ 18.2 ) % 5 iE M it 1A] SE 1 Ky
(16.1+5.2)NH, 8 2.3 K, R4 4 h, B
IBIT AN 53R 3 4, b 33 48] 7 P ot vk v o 1k
HAERRITIRYY WL A 20533 451 F I 980 8
IRYT LN B 4533 M A 38 3% A, 1257 R C
o 3 ALBERPER] AR R R B A5 AH DGR L
ARG FE (P >0.05), BA A Hob,
W1, RS EREHZE RS, B YA
TR, T E A RE .

2. YRIT TR A SR AR JC 2 | 40088 I i
MrbL, i B W3 7 500 ml/min, Il i F+ 200 ~ 300
ml/min, B BN 2.3 I, BIRZA 4 h, C A BELS
TEBENIRIT, 3 6 AN H o B AL E AR i i
PC HPOT ¥, BEIR 2 he T 4 8 FH 2R 06 o 2k 2=
IR BR AN B AR P I B A, A LS
HA130, A 417F B di3Eht BmHZE-RJETT SR
CH N 22 B il 25 A R 2 |l B, B 2450 F
H20000543 )1 g,0. 9% FAACEN T S FE 2 20 ml,
BB R G g2 ki, 4t 6 1~ H .

3. RS bR K7 4 BIF MHD B3 FH 2 i
K25 1.6 D H W% 3 24H 8% hs-CRP . 40 i/

Maintenance hemodialysis ;

Microinflammation

K 6( 1L-6 ) R IEH F o TNF-o ) B AR FLAE O o
2 FIRE 1 AT ZhEE, 40t BT Zh A S50 2Kk
IRIT o TEBMTETIOE B2 I8 1 R kO kA T A
I FH AR I I 52 hs-CRP, 07 FH BB f 92 18 B 12
E 1L-6 \TNF-a 3G &0 3 2D A T
A R A AR s de IO 5317

4. GEiteF 07 R SPSS 13. 0 B k748
THALH, T RER X R g, TFE R, x5
FR R I 2200, R LR B LSD-t K5, P
<0.05 W ZERAGIHE X,

# R
1. 3 HHBEHIZGRT R RAESR PRI AL Ol - 45

RILFE 2,
2. A EMEE .3 AREIRITHIREH B AR
SR A Y B B 1 2 4tk

i

AR AE IR & 2000 4F 7 5EH Schoming 454 H
4, R B RAE R B B T, AT etk S AR X
et BB PR, RS R A e e R SR R
UEW], MHD F8 5 v g A7 7E O IR A, X Fi i 1
RAE O M PR ANE FAR R EH YIRS T, ALAk
N IR AR . S5 MR IR R A
FFEA C i H( C-reactive protein, CRP ) IL-
6 TNF-aco TL-6 S 4 i P 9 2% Hh — il B B2 A e R
PEAIME I ¥ 2 —, BA 17 B 20 M i 14 58 A oAk,
5 A A 5 1 128 TR B A 0 /0N Bk AR JI5E 200 i 3
B R AL BB RS AR FE . CRP & R IR
BIFEDR UG A RS RS I, w3 T
5 A SE R F TL-6 o TNF-o 1 FHim7 L 1 CRP
IL-6 .\ TNF-ou I 301 5 IE i B8 5 1ol 9% A R 285 B9 A
AT T A 3 A o R R R T AMA B4 ( C3a.
C5a )T AL 7T 38 B 3R £ 5 0 20 Jf P 1 1 2 s K
ST YU DR (R 38 , RIS R AR S AE K2 N, Bl
I E BT VR 7 R A N BT SE S N Y
iﬁ%m.mo

WFFERI], —BEE X A SR IR 7 7T



- 608 - T EZE A IR R 2014 4F 6 H 55 30 %5 6 ] Clinical Medicine of China, June 2014, Vol. 30, No. 6

R13 AGERPE MBS BT 8 — ORI LA

- VERI B : A B
151 % 5 RGeS e IR R BRI WA SR
AA 33 17 16 51.7+£10.2 11 10 11 1
B4 33 19 14 49.3 +11.6 9 9 13 2
C4H 33 18 15 50.7 £12. 4 7 10 12 4
Xz {ﬁﬂ F {E 0.972 0.136 0.358
P1E 0. 137 0.078 0.093

A YU VRHE R & 22 RIS TTIRYT AL, B 48 MR TRIA YT 4L, C 415w b4l

R2 3 HYEFEMBENT BT RS RAESEARAILA 2 £5)

20 5 1% IL-6( ng/L ) TNF-of ng/L )" hs-CRP( mg/T.)°
A
iz 33 77.53 +12. 64 43.59 +9. 81 9.34 1. 16
HZiE 1 4A 33 62.17 +11. 093! 32.34 +8. 6822 7.28 1. 055
Azl 6 1~ H 33 42.76 +10. 2281011 25.7 £71. 27222 5.13 £0. 845333
B4
FHZi 33 76.13 +13. 46 44.53 +8.62 9.05 +1.36
Wi 1 4A 33 70. 07 £2. 54 39.15 £9.72% 7.97 1. 08%
HZilE 6 ™A 33 59.35 £11. 21! 34.82 7,212 5.82 +1,1397
CH
FHZ T 33 78.10 +10. 74 42.19 £6.72 9.25+1.34
M1 1A 33 72.81 £11.73 38.63 +7.65 8.83x1.12
M5 6 ™A 33 68.11 £13.53 36.98 +5. 89 8.56 +1.08
T A o MBHE A 2 R IETTIRITAL, B 4 0 MR HE A 4L, C AH @B M 4, TL-6 - IS % 6, TNF-ou: IR IRSEIN T o, hs-

CRP B C B " Fogpy = 11.642,P <0. 013" Fogpy =6.341,P <0. 013" F ey =18.275,P <0.01; 5HIFRTELEL, P <0.01; 5iEI7)E 1 4
AP <0.05;5 B.C 1R —BH A BEAY HLAES ' P <0. 050" Fypy =10. 630, P <0.01;"F 5y =6.654,P <0.01;"F oy =18.273,P <0.01;5 534
JYHTHES, 2P <0.01; 5A97J5 1 A H HAR, 2 P <0.05; 5 B C 41IR]— B BEAY HAR, 2 P < 0. 05, Fypp = 12.002, P <0.01;°Fy =6.681,P
<0.01;F ey =17.753,P <0. 01; FIAITAT LA, P P <0. 01; FIRYTJE 1 AT HEL, PP <0.05; 5 B.C 4[] — B BE Y A, P <0. 05

PABRCE B AN BB UL, 8070 188 M R A0 I 4
FRAEM A 2R JETT SRR e PR i, S — ol
TRAENE TR Akl g & W R SR B, R T B
A AP IS Shit g A /e R R B
AR IPUEA R S 22 R R T 1 ) A
JFE] o A A0 1 3 A R P I PR I A, A
T8/ 4 ML T TL-1 \1L-6 \ TNF-o BB, A hs-
CRP (7K, BHLIE R VR RN S 20 AR 45
WoR, A2 RIETTREA AL MHD [ 2 1l hs-CRP K&
IL-6 \TNF-o W&, FeBHZE R JETT 0T LI SR YT dE+F
MM BB T B E AR, A bt 7, AF
FEARIE— X T WON AT SR, A Ff it — 2P K
TR I R 52

£ % x W

(1] B94E, A, HAAE, %5 . 45 B i 5 2R 7 T
WRIEAE K R T ] G R PRk A4, 2013,30( 2 ) : 120-
122.

[2] EAe,x0er, fetthdn, % . R Ak 5 20 g 3 1 a5
M f S RS R B M A A S i [ 7 . o B 2R A IR R,
2014,30( 2 ):151-154.

[3 ] fadibde . FERrE MRS B O AE RS T 5T 10 38 S ik Jé
[T ). v i %44k ,2010,9( 12 ):675-677.

[4 ] HERA: SE . ARSI I 8 s C R EH  H
A R-6 AN A K-8 A AR AL ) L R AR
,2012,29( 1 ):4042.

[ 51 Shakeri A, Tabibi H,Hedayati M. Effects of L-carnitine supplement
on serum inflammatory cytokines, C-reactive protein, lipoprotein
(‘a),and oxidative stress in hemodialysis patients with Lp( a )
hyperlipoproteinemia [ J ]. Hemodial Int,2010,14( 4 ):498-504.

[6 ] PR3, IMHaTT , B0, 55 . L2 A A X PR B E 28 & B A8
EIRZSFIHUIR 25 I R LA SO S Re s ) 1 o B 25 i
JK,2013,29( 6 ):582-585.

(71 BJEME, XIZE, 1 )58, 55 . 35 20 A3 2 00 4l Rp 1 07 AT 3
ARAEARZS KB FR AR BRI T 1 I R A} 25, 2013, 30
(12):850-852.

[8] M WHESE, M1, 45 . TR E T o i s % 5
Fr KAIIEARBLHY Meta ST T 1. b I TP PY B 25 5 i 245,
2012,13( 12 ):1091-1094.

(9] BRAIE, i, mFA M, 55 . JE YIRS 2R 7T 0 47
MR BT BH FAAE A E RS R Rl ) ] R =, 2011,
22(3):212215.

[ 10 ] B0, ONIL, SRE K, 45 L 22 R JETT X 4k R4 L V80325 A 48 25 Fa
FATRASHPREIAL T 1. IR F A% ,2011,39( 5 ) :878-880.

(10 ] A7Hes 205 ARMIER, 55 . IO AE PR 28508 20k 3 Pk AL W85 AT
SRS MR ARATT BT BERL T ) T E SR G IR, 2009,
25( 8 ):820-823.



FEZES IR 2014 4E 6 H %5 30 %% 6 4§ Clinical Medicine of China, June 2014, Vol. 30, No. 6 + 609 -

(12 ] PAGUERE, =W . 2R JETT X245 1 L V855 BT J8 3 S 1 IR L (16 ] BRI . 2o JRTT IR ML I I 0T 24 4 1 AL 80325 A 6 6

R RMEFF 2w ) ] BEER 445 ,2012,11( 7 ):514- SERAS R J ] H E S ET],2012,39( 6 ):36-38.

516. (17 ] BaRE, B, HHIBE, 4 . #0308 TR B 8O R A 4 M i
[ 13 ] 805, AhBEL, 2B 50K, &5 . 2o R JBTT X 4 35 1 1 V003 M FB 37 1 BN R EREEE AR LT ] P E R EE , 2004, 20

SAERASHRZWL T 1. R B2 2%3K,2011,39( 5 ) :878-879. (19):828-830.
[ 147 BUPHE, Whmm , SRS, 25 . 2 335 0 I 980 38 BT S8 3 IR IR 7S

B RAFSEL J 1. LR A, 201,100 3 )1 136-139. ( Wi H 199:2014-03-09 )
[15] ZMe, Z2F . 2 RIS TTIA 1R 4T 41 A A R Z IR IT B 4 e ik CARSCHHE AR/ )

MBGEAT B B A o R 1 1 P E BE25,2013,8( 3 ):

413.

E AR DRI BE P A i) ] 2 o T SR
B 1 B 0 P RS AT 5

FEF WU E  Fheeir

[BE] B8 FiFZERREIMIIHER TR MCL) [ B /R 5% 1 5% AD B IH RN B AR e, A%
X 44 MCI 328 B ANHERETT 3 45, BT sRIEAA A AD B35 48 BT 4L, ICECANTF & AD 2 Wi 96
Bkt HELH  FE AL H BRI TR A AL IR AT B2 A . R WF S 4L T R AR T X IR 4 A 3
M al:10.34£0.25 5 11.53 £0. 20, ¢ =10. 538 P <0.001;02:10.78 £0.27 5 11.74 £0.25, t =5.721,
P=0.014;81:11.32 +0.22 5 11.80 £0.28,1 =4.934,P =0. 037 ), A G H2¥E X, WA R
PilF S ol TI3:0.5 4F 0 12.60 £0.30,1.0 40 12.40 £0.24,1.5 4F4 12.30 £0.25,2.0 2N
11.90 £0.28,2.5 4FH 11.70 £0.22,3.0 49 11. 60 0. 21 ; XF BEZH 43 )4 12. 63 +£0.35,12.54 £0.32.,
12.47 £0.27.12.36 £0.29 ,12. 15 +0. 24 12. 01 £0. 225 Fy,, =5.789,P <0.05; F, = 15.971,P <0.001;
F 0y =8.653, P<0.001; BZLFEREDT 2.0.2.5.3. 0 4R A, 2 R A G124 X P ¥ <0.05 ), 1% o2
IR R R ERESAHEIHE L. L ol ZBIFHT MCL [ AD 551312 W7 19 Ik i K250 OR
=0.717,95% CI 7 0. 628 ~0.853 ), £5i& it EIFIAE 475 MCI ARE M AD %% 0 () 5 224 & T B,
LR ol DIZEA]{EH MCI B AD T A 85U AS 5
[ RER ] PRGN ; INFIDBERERS; W&l

Characteristics of EEG in elderly patients with mild cognitive impairment to Alzheimer’s disease Tan
Jialu,Yao Jiguo, Sun Xiaojiang. Neurology Department, the Sixth People’s Hospital of Shanghai Affiliated to
Shanghai Jiaotong University ,shanghai 200233 , China

[ Abstract ] Objective To investigate characteristics of electroencephalograph( EEG ) of elderly patients
with mild cognitive impairment( MCI ) to Alzheimer’s disease( AD ). Methods Three hundred and twenty-eight
cases with MCI were enrolled in our study. Follow-up was taken in MCI population for 3 years. Forty-eight
patients with AD were served as study group and 96 matched cases were served as control group. Changes of EEG
power spectrum were recorded. Results ~ Vantage point al, a2 and Bl power in the study group were 10. 34
+0.25,10. 78 £0. 27 and 11. 32 0. 22 respectively, significant different from the control group( 11. 53 0. 20,
11.74 £0.25,11. 80 +0.28;¢ = 10.538,5.721,4.934; P <0.05 ). In patients of study group, al power at
0.5,1.0, 1.5, 2.0, 2.5 and 3.0 years follow up point were 12. 60 +0.30,12.40 +0.24,12.30 £0.25,
11.90 £0.28,11.70 £0.22,11. 60 + 0.21 respectively, and significant different from that of control group
(12.63 +£0.35,12.54 +0.32, 12.47 +0.27,12.36 £0.29,12. 15 £0.24,12. 01 0. 22 ), and the differences
were significant( F inner groups = 5.789, P = 0.032; F between group = 15.971, P < 0.001 ). Compared to
control group,the differences were significant( P <0. 05 ) according to al power at 2. 0,2.5,3. 0 years follow up
point:(2.0:(11.9 £0.28 ) vs (12.36 £0.29 );2.5:(11.7 £0.22 ) vs (12.15 £0.24 );3.0:( 11.6 +0.21 )
vs ( 12.01 £0.22 ) ). There was an interaction between follow-up time and power values of al( F interaction
=8.653, P <0.001 ),and compared to control group,the difference were significant( P <0. 05 ). No statistically
significant difference was found in terms of o2 power. al power of left occipital was proved a better diagnosis

biomarkes of MCI to AD in EEG parameters ( OR =0. 717,95% CI =0. 628 - 0. 853 ). Conclusion EEG can be
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