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[ Abstract] Objective: To analyze the correlation between plasma dimethylarginine level and mito-
chondrial transmembrane potential (MTP) , adenosine triphosphoric acid ( ATP) , succinate dehydro-
genase ( SDH ) cytochrome oxidase ( COX) activity and in patients with acute asthma attack. Methods:
30 asthmatic patients were selected as the asthma group and 30 normal subjects as the control group.
The early morning fasting venous blood was collected, the plasma and the middle layer (including
platelets) were separated, and the plasma ADMA levels of both groups were detected by high perform-
ance liquid chromatography and the ATP levels were measured by bioluminescence method. Platelets
were detected and the correlation between ADMA level and platelet mitochondrial MTP, ATP content,
SDH and COX activity was analyzed. Results; The plasma ADMA level of the asthma group was lower
than that of the control group, and the changes of MTP, mitochondrial ATP, mitochondrial COX and
mitochondrial SDH in the asthma group were slower than those in the control group (P <0.05). The
NO production and NOS activity in the asthma group significantly decreased compared with those in the
control group. (P <0.05). There was a negative correlation between plasma ADMA concentration and
mitochondrial functions. ADMA / mitochondrial SDH; r =0. 61, P =0.001. ADMA/ cytochrome C
oxidase: r= -0.69, P =0.000. ADMA/MTP. r= -0.65, P=0.000; ADMA/ATP content: r = —
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0.41, P =0.039. The correlation coefficients of Pearson were statistically significant (P <0.05).

Conclusion; There is a correlation between Mitochondrial dysfunction is associated with elevated plas-

ma endogenous ADMA levels in patients with acute asthma attack. The mechanism is that ADMA leads

to mitochondrial dysfunction, which may be associated with a reduction in NO production and an in-

crease in oxidative stress.

[ Key words | status asthma ticus; dimethylarginine; mitochondrial transmembrane potential; adeno-

sine triphosphate ; cytochrome oxidase
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s " kS &2 ( dimethylarginine , AD-
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Tab.1 Comparison of general data in
the two groups of patients
PER LA

é =] A ok

bl (/%) () Rk (k)
papilcHa:] 14/16 62.08 +8.45  66.43 +£9.36

I Wity 21 16/14 61.03 +6.62  65.82 +8.54
Xz/z 0.523 1. 136 1.209

P 0. 482 0.437 0. 420

1.2.2 3% ADMA JKF P4 #E ABE )5k H

JRA A R AR SME I 50 mL, 1 mL 3% 7840 5-
TR DIVE R 1, B0 5 B 10 L M RAEAS TR
1100 wL/min 4 9 , 3 2 £ 4 0/ R K MS-
2010 FEB0BAH BT [ E ADMA & &,

1.2.3  [fil/MREKAR ATP K L8B3 ABE
JE R H R A RSN I S0 mL, K 5 mL (i3
TE4 °C 15 F #1712 000 r/min B0 5 ~10 min,
YO ] 22, PSR 2R T A SRR bR 10 b
ERDIE R, IR 100 pL 96 ATP A5 T
VR, fo FH A B0RE ATP AR v 5 9807 B A [) 9k
BE B AR S IR 20 2 s J5, SR AT N AR
AR ASORSL N % E /B RS I 8] 5% A6 I 40 50 ( CPM)
FHARXT G BAA3 ( relative light unit, RLU) {f , 21l #5
HERN R, 2% Th 7 2= R e A 2 1 5 ko
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1.2.4 (/B MTP B2 0. 1 pmol/L % F}HH 123
IR Ay S5, SR BT AL 5 7 mmol/ L MgCl,
150 nmol/LjEHE .30 mmol/L. KOH-HE PES .5 mmol/
L K,HPO, ,pH 2}y 7.0 ~8.0,7E 37 C &4~ H7 b
SRV E il MR KA GE
1.2.5  [fi/MREKIIR COX HU10 L A2k i
W, S B BAT RN A R C ROV IRYI 1
550 nm LI E VAR AEML R C OB
1.2.6  Zofifk SDH fiEPE o 100 L ZRkifA &
TN BT R 5 B L 6 L, S S L RS A S
B F-453070) .5 s IF7E 600 nm 4R %E G OD1
{E,1 min 5 X5 WG OD2 fEFEAT I A , 1155 Zht
P Th B FAR B UG (SDH) AT 1
1.2.7 NO &FEMWE FhBuUMSF 5 mL,7E7E 3 000 v/
min £5.0> 10 min, I & 4 BUAIK A FIE 0.5 mL, b
HEE I 10 pmol/L (A ARUER. FK 0. 1 mL 5XUZE/K
0.4 mL HAHRA, FL/HERTR S 30 s, 7R3 IR A& 1F
THHE 40 min J5,3 500 ~5 000 r/min B5.0» 10 min, ]
IR EYE 0.8 mL %3 fin i 4,57] 0. 6 mL, #E171R & %
A AEEIRAME F#E 10 min, F FH 20K E 4T
R EICRETHE 550 nm Kb AR B0
{ELHEATINAE o
1.2.8 NOS {EHEME I 5E B HCE 10% 1 13K
5 mL, %5 8 CE WK 50 pL, &8 Y
200 wLZg M 10 w L2 550 & 100 WL 6450, 1R
BRI ECETE 37 COKHER WY 1S min, B
JEERIT100 WL 3 BRI AT 2 mL 28 R, IR B35
J&i , R EEREHTE 530 nm LB SE R A
L3 Gt Eorhr

K SPSS 20. 0 ZE it (3£ 1BM 24 F)) i
Fy o0t AR BOR IR = ARt 22 (a0 +5) R, 45
AR ¢ K5 RS A 20 3R (%) £,
KR X S30T A S 3 AT 5 R 2R b A 5C ST P
<0.05 REEFAGIFE L,

2 #HR

2.1 [ ADMA ¥
W It 2] B 5 1 ADMA Y5 47 (1. 53 0. 61)
mmol/L, B XF R 2 (3. 27 +0. 95 ) mmol/L FAIE, 2%
A EX(P<0.05),
2.2 LRiRIIRE
I 2 R 2R /R MTP  ATP ,.COX K SDH 7%
P53 R PR ARG, 22 57 A Gt A (P <
112

0.05), W2,
x2 HwRAE G A& R K MTP,
ATP ,COX X SDH (x *s,umol/L)
Tab.2 MTP, ATP, COX and SDH of asthma
group and control group

it MTP ATP COX SDH

YPHRAL 29.58 £5.37 8.93+4.59 2.99+0.07 3.51+0.09
EERg4] 1146 £2.75 3.26+£0.99 1.53+0.05 1.72+0.04
t 9.535 11. 305 11. 305 13.025
P 0. 005 0. 002 0. 002 0. 001

2.3 NOS {4 \NO S
BENGZ R NOS Tt (NO ARk 5 % R 41
UL, NO A= W] 2820, NOS i TE I 12 FRAIR, 22 5+
AT (P<0.05) W3,
x3 il BAE G xR A MR NOS JE i |
NO & EZf(xxs)
Tab.3 Plasma NOS activity and NO levels of

asthma group and control group

. I
s NOS NO
papilcEi:] 5.81 £0.25 17.39 £2.94
1% T 21 2.37 +0.11 6.05+1.22
t 5.632 15.327
P 0. 009 0
2.4 FHICME

XF B Wi 28 A8 I 3% ADMA ¥ B 5 4Ok K
SDH, COX MTP & ATP £ &b T4 tAH Al 3=
WY, e ZH 1% ADMA YR 5 S B2k fA D) s 1Y 4
EFR (SDH, COX MTP ATP) % & i #H 3¢, AD-
MA 5484k SDH () r = —0. 61 P =0.001 , ADMA
S5 kifk COX ) r= -0.69 P =0.000, ADMA 5
LRRIR MTP [ r = —0.65 P =0.000, ADMA 54§
ik ATP Y r= -0.41 P =0.039; fz /Kb AH
KAFHEA G B X (P <0.05),

3 tig
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HERCR o A A 35 0 G 8 Ty R R 06 1) & AR R e
AL 2 f5 S AR Y . R X FR ADMA J& T
PR NOS H il 551, L AT 5 NOS 254, M F
% NO AR "™ o ASHIFFE X eI bk AR R S
X RRALAN XS B ADMA ¥ B A2 AL AT L3, W Wil 2
PERAE B 2K ADMA Y BB W FEAI. ABFoEHE
DA FR ADMA W] 5| & 3 4030 il 56 B 25 - B AR
% TS | R R A Ty RE B A, 18 P A A i
S R 3 T AR T BCARUA O7 JA AT eI P 2 3 3

(o o TEE R R A LT, SR T Rt B
i R FE O ), 7 0 s £ 3 T B R AR T g
Z BT, H S /NRAR 2 1 et s R
AARSEPET S B R R S R A T
JH A b R 20 B R T R DR TR AR 2, 2ok AR i B
W2 (HZRR M 25 ZE L, 200 R Z R F
Bk zs ' ABESE R I, BN 2 kAR A
TERG AL AR SDH FIA 2R C A ALBEA IS IE
858 5 T HLAORLAR MTP A2 1%, ATP A& il B 2D .
A UL PE R 2P R AR N ZRn AR T i s R
3o A, AH O 73 BT R WIA X Bk ADMA ¥ BE 5
LRI SDH | Al (4 2 C A AL B . Zhifk MTP L)
S ATP G B R A G, MR NOS 45 L-
NAME BEM% 320K FUIF 41 e £ k7 & MTP T B, 1
NO {4 SNAP DU G5 2% fiff K R 41 a4 i f4 MTP
(7855 . X BT IEPE ADMA B2 7} 5 8 2
RAERNER RN e AT RE LA B R R, A
XFFR ADMA B % 52 T 48 A6 B B 77 A o AN X FR
ADMA A GE % % NOS 7= A5 1 il AT & A= 48 Ak 1
B, AXTFR ADMA BEf5 fiff NOS fi {1, Hfii NO
(94 BT L-KS &R 5 NOS 2 [] H T 4% 336 I {5
15¢, fift O, A% B ME— 1 32 HL A, DATTT-5 38508 A9 2
T AR 2, AR B B AR . e Ak, R AR
NO 4 B o ARBIF ST & B, 18 Wi H 2 /< T R
NOS 36 ML e NO 5 1 #f th 30 HH g B AIG, U B AD-
MA F:30 40 g NOS B¢, NO & Az /b, 241 il
PRI Jit AR AR R i i R 8 A% R 5 R ( reduced

form of nicotinamide-adenine dinucleotide phosphate,
NADPH) {H #6270

LR LTI W S A N ZRL A D RE A
AN EE ADMA #eJETHE % UIAH ¢ . ADMA
SERLRLIR D RERRLAG AT RE-50/0 NO AR R, B4R
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