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carnitine, L.C) | ZBE/2 K JE 7T (acetyl-L-carnitine , ALC ) FI1 P ik
72K JETT (propionyl-L-carnitine, PLC) (& 484k, F &
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JE Bl PR 995 1 5 0 5 AR A ISR LC R B 3 5l Dy (41,01 +
8.05) wmol + L™ (36.72 +8.23) wmol - L™" (33.31
6.26) wmol + L' (33.81 =5.61) pmol - L™" (33.57
6.67) pmol + L™ (33.67 +5.36) pmol + L' (32.87 +
6.05) wmol « L™" WEIRE ALY I 3K LC ¥ BF WAt A1 T felt
X RRZH (P <0.05) , oAt I i 2H OBl DR 0 IR e 25 4 i
DRI 95 28 2H R D s i 61 o 2 74 2 W DR 9 1 L
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cetyl-L-camnitine , ALC ) FIPN ¥t 2= JE 7T ( propionyl-L-
carnitine, PLC ) S5 #4 AR N A9 R SR 7T HE. HOoR IR
FE R IR CLERT BRI A B 5 0 FAR IR
PEOR B RS ah MG R Z5)) 1. sh¥) sl sk
PRI 2= FECR R IT MR SR 1L, 2R e
TRz, —SEdf i B e W PR I R AE I 72 R BT
SR RSO KR A A R T
LC, ARSI AR T T A WAL 48 fit B 52 13 | i PR IR
AR R BRI A B R SR [ M 2 A W K 1 I
Fe BEDRIIE TS Lo ) B4 11 PRAG AR AL AR A, I
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1 #REHE
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P AEA HEAT LC KL ALY 09 & B , 5 %8
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Bho (2) WA AEH MREFRE(BMI) 25 15 10
BE(FBG) B HEEE(TC) H M =BR (TG) | /& % B
R (HDL) fR% B s & (LDL) (B (TP) |
Wb £ 8 F (HbAle, filt 5 521035 BR A1) 5 40 G 48
g . (3) RIGTTRER & i e . IR R A = ]
I3, SR U B 4 37 (14 A i A7 A5 26 ' o 880 R
a3 [ B G 1 3% H LC L ALC Al PLC (477 35, A6
ZRF M P = ES
1.6 HFPHHESZIT KH SPSS 17.0 Fit#i
XTI EA T AT, SEB BRI LA v = s Fon, Gt R
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2.1 AOZITFERFMGREE %053t Ak
450 Bz ik, G R 2 X 76 B, Horb B4 40
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I A b5 540 WL Tab 1, W5 PR S H I A e - 20
HBH Z 6 /) BMI, FBG, TC, TG, HDL, LDL, TP
HbAle 2 [i] FEH 2 5 Jo 2 (P > 0. 05) 6
2.2 FHXWHARIME LC.ALC 0 PLC H)iRE
FHZIH MK LC ALC \PLC IR BEZE R Fig 1.2
3o PR AL LC ¥k B2 W] AR T fa e X B 2 (P
<0.05) , HoAt I A Ak 4L OB PR A3 8 0 15 22 21 L i
VR S A A 2 B DR o B e 2 A2 2L R PR o
AL AR DR el i 21 ) 79 LC e J3E S S AR T
PRIGAL(P <0.05) ,HAAFFAAER LK LC He B2 [R]
PTG 22 5 (P >0.05) , HPERY LC WS = T %
P HZERICEEE(P >0.05) , % 4 Z [0 ALC A
PLC W JE 2RI RFNE(P >0.05) .
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Fig1 LC levels of experimental groups in plasma
1: Normal subjects; 2 Diabetes mellitus; 3 ; Diabetic retinopathy;
4. Diabetic nephropathy; 5: Diabetic peripheral neuropathy; 6: Diabetic
hypertension; 7 Diabetic coronary heart disease. * P <0.05 vs normal

subjects groups, *P <0. 05 vs diabetes mellitus groups

Tab 1 Demographic and clinical characteristics of each group of subjects

Normal Diabetes Diabetic Diabetic Diabetic Peripheral Diabetic Diabetic coronary

subjects mellitus retinopathy nephropathy Neuropathy hypertension heart disease
n 76 59 74 51 57 69 64
Age/y 45.92 +6.48 58.19+9.36  60.37 +10.78  58.69 £10.18 59.34 +£7.11 61.25+7.73 61.14 +£8.48
BMI/kg - m 2 25.33 +1.80 26.35 +£2.63 26.42 +£2.44 26.68 +2.74 26.45 +4.25 26.74 £2.92 25.23 +£2.30
FBG/mmol - L~! 5.43 £0.42 8.61 £2.41 9.64 +2.76 10.45 +£3.49 9.53 +1.98 9.77 +2.62 10.07 £3.03
TC/mmol « L7! 3.96 +0.81 4.51+0.73 4.86 +0.95 5.46 +1.63 4.87 +£0.97 4.96 +1.07 5.02+1.04
TG/mmol - 7! 1.04 £0.41 2.13+1.27 1.53 +1.71 2.35+1.78 1.52 +0.81 1.99 +1.36 1.39£0.82
HDL/mmol - 7! 1.60 +0. 66 1.21 £0.27 1.46 +0.39 1.44 £0.34 1.43 £0.54 1.48 £0.62 1.47 £1.11
LDL/mmol - L.~ 2.46 £0.33 2.64 £0.57 2.65+1.16 2.98 £0.96 2.47 £0.72 2.77 +£0.94 2.32£0.83
TP/g - L7} 70.50 +5.86 64.51 £6.08  66.16 £5.05 63.30 +£7.78 64.66 +5.17 64.87 £5.20 64.37 £7.45
HbAle/ % - 8.03 +1.88 8.90 +2.08 9.53+1.73 8.82+2.04 8.89 +1.99 9.12£2.22
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Fig 2 ALC levels of experimental groups in plasma
1: Normal subjects; 2 Diabetes mellitus; 3 ; Diabetic retinopathy;
4. Diabetic nephropathy; 5. Diabetic peripheral neuropathy; 6: Diabetic

hypertension; 7: Diabetic coronary heart disease
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Fig 3 PLC levels of experimental groups in plasma
1: Normal subjects; 2: Diabetes mellitus; 3: Diabetic retinopathy;
4. Diabetic nephropathy; 5: Diabetic peripheral neuropathy; 6: Diabetic

hypertension; 7: Diabetic coronary heart disease
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Content of L-carnitine and its acylates in plasma of patients

with diabetes and diabetes complications
CAO Yu', LI Ping’, XU Yi-jun’, WANG Chun-bo’ , GUAN Hua-shi'
(1. School of Medicine and Pharmacy, Ocean University of China, Qingdao Shandong 266003 ,China;
2. The Affiliated Hospital of Qingdao University, Qingdao Shandong 266003 ,China;
3. Dept of Pharmacology, Medical College, Qingdao University, Qingdao Shandong 266071 ,China)

Abstract: Aim To investigate the changes of content
of L-carnitine ( LC ), acetyl-L-carnitine ( ALC) and
propionyl-L-carnitine ( PLC) in patients with diabetes
and its complications. Methods By replicating meth-
od of pre-column derivatization HPLC, the contents of
plasma L.C, ALC, PLC were detercted in normal sub-
jects and in patients of diabetes mellitus, diabetic reti-
nopathy, diabetic nephropathy, diabetic peripheral
neuropathy, diabetic hypertension, diabetic coronary
heart disease. Results The concentration of LC in
normal subjects and in patients of diabetes mellitus,
diabetic retinopathy, diabetic nephropathy, diabetic
peripheral neuropathy, diabetic hypertension, diabetic
coronary heart disease were (41.01 +8.05) pmol -
L™",(36.72 +8.23) wmol - L™, (33.31 +6.26)
pmol + L™', (33.81 £5.61) umol - L™, (33.57 =
6.67) wmol + L', (33.67 +5.36) pmol - L7',
(32.87 +6.05) pmol + L~

respectively. The plasma

LC concentration in diabetic group was significantly
lower than that of normal control group (P <0.05).
Moreover, the LC concentration in other groups of dia-
betic complications was lower than that in diabetic
group, and LC concentration showed no significant
difference in various groups of diabetic complications.
There was no significant difference in the plasma con-
centrations of ALC and PLC of diabetes group and the
diabetic complication groups too. Conclusion In Chi-
nese normal subjects, patients with diabetes and dia-
betic complications, the plasma concentrations of LC in
diabetic patients are lower than normal, and plasma
concentration of LC in diabetic complications are lower
than that in patients with diabetes mellitus.

Key words; diabetes mellitus; diabetic complications;
L-carnitine (PLC) ; acetyl-L-carnitine (ALC) ; propio-
nyl-L-carnitine ; HPLC



