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[ ABSTRACT ] Aim To investigate the effect of maternal perinatal high-salt diet on dimethylarginine dimethylamino-
hydrolase 2 ( DDAH2 ) /asymmetric dimethylarginine ( ADMA )/endothelial nitric oxide synthase ( eNOS)/nitric oxide
(NO) pathway of the mesenteric artery in the male offspring rats. Methods The rats were divided into 2 groups: nor-
mal-salt diet (NSD) group and high-salt diet (HSD) group, and fed respectively with normal-salt diet ( 1% NaCl) and
high-salt diet (8%NaCl) during perinatal period. After delivery, the male offspring rats were fed with the same diet for 16
weeks.  Blood pressure, mesenteric artery endothelial-dependent diastolic function, NO content, eNOS activity and ADMA
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content in plasma and mesenteric artery, DDAH2 activity and protein expression of DDAH1 and DDAH2 in mesenteric ar-
tery were detected by various methods. Results
higher than that in NSD group ( P<0.01).
lower than that in NSD group (P<0.01).
creased in NSD group, while no significant change was found in HSD group.
was decreased (P<0.05),

in HSD group, and NO content was decreased (P<0.01)

The systolic blood pressure (SBP) in HSD group was significantly
The endothelium-dependent tension of mesenteric artery in HSD group was
After incubation with ADMA, the blood vessel tension was significantly de-

Compared with the NSD group, NO content
eNOS activity was decreased (P<0.01), ADMA content was increased (P<0.05) in plasma
, eNOS activity was decreased (P<0.01), ADMA content was
increased (P<0.05) on mesenteric artery in HSD group. In HSD group, DDAH2 activity and protein expression were de-
creased (P<0.01), but DDAHI protein expression was not changed significantly. In HSD group, correlation analysis of
mesenteric arterial indexes showed that eNOS activity was positively correlated with NO content, ADMA content was nega-
tively correlated with eNOS activity, DDAH2 activity and DDAH2 protein expression were negatively correlated with ADMA
content. Conclusion The high-salt diet in the maternal perinatal period results in the increase of SBP and the endo-

thelial-dependent diastolic dysfunction on mesenteric arteries in male offspring rats, which are related to the decrease of
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DDAH?2 activity and the disorder of DDAH2/ADMA/eNOS/NO pathway in mesenteric arteries.
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SD Fk 47 M A K B (W F L 7 BB R K ¥ S5 g
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£ F BP-600A 3h 4y T 6 i [k I 8 & 48 (A &
MaE) , RRA A EREE, NE 12 ATHZE 16
JA & A & F Bk 4 JE (systolic blood pressure,
SBP) #7147 7K J& ( diastolic blood pressure, DBP) ,
1.3 FREFRENEKA B IhEete

F R 16 JE B ,25% B 45 38 JF J Ok A R B, R
B & BE 3 ik, B T T4 B9 Krebs-Henseleit (K-H)
IR, & 2~3 mm By i E IR, IR 2 A4
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HHERABER, DL ERARE (AT AR
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420F £ il ek S2 e R R AATIE T A AR, U R
R4 F 107 ~ 107 mol/L 7. BE B2 %k ( acetylcholine
Ach) R B & WA KB Ky, L ERSL T
107 ~ 107 mol/L % ¥ 44 ( sodium nitroprusside , SNP )
KB 4 E R B AT K S B, A N B By
%% 47 5k 18 £ 5 K i _E if & (phenylephrine, PE; 10
pwmol/ L) & #& A W 4 18 & 2 8] By th & R B fn 4 5K
H R, A eNOS FLET 7| ADMA (100 wmol/L) %
H 4 4 11 % 75 30 min, Al PE FC4E o1 % 71 5 #1 Ach
WM LK %,
1.4 FRIMEMGRBEZEKNEIR NO,ADMA &
EX eNOS iE R

F R 16 B B, B EE K i, 3000 t/min & & 15
min /\r:“%’uﬁlﬁd\ﬁ#\/ﬂﬂ i 7 5 o Jiko 8 3% R

DA IR KON 19 By A AR 10% A 4 A K

2000 r/min & 10 min, % B L3 # # AT 0 R, fi]
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B IR R Bk (B R KA F R &) A NO A ',
BMERARZRME(RXNEEATRANE) M &
ADMA & & K eNOS 7& P, 17 & JE 5h k51 % & & Il
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1.6 FHREREKMEIR DDAHI 1 DDAH2 &
B R F i

% | Western blot 77 % . F & 16 A i, g 2 iE
B Bkt 3R 4% 1 mg 414 Am N\ 10 L 2 28 2 A,k
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BB AT+ = b 20 Bk 4 - 3K 79 M B AR R R 0K,
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Figure 1. SBP and DBP levels in offspring rats (n=10)
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ARITFEN,

2 # B

2.1 FRIEMNELER

5512~ 14 J8 ,HSD 41004 & T NSD 4, {H 2=
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Sl ik 1ML %P5 DDAH2 i % NSD 41 & 0.31 +0.01
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Figure 2. The diastolic response curve of Ach and SNP (n=6)
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Figure 3. Effect of ADMA on the endothelium-dependent relaxation in offspring rats (n=6)

* 1. TRINE NO £E.eNOS iF1E ADMA £E(n=6)
Table 1. Plasma NO content, eNOS activity, and ADMA

content in offspring rats (n=6)

4 4 NO(uwmol/L)  eNOS(kU/L) ADMA( wmol/L)
NSD 21 50.33+1.26 20.50+1. 09 0.71+0.01
HSD 41  44.83+1. 42" 16. 17+0. 70" 0.76+0. 02°

a }y P<0.05,b Jy P<0.01,55 NSD #H H.#%¢

2.4 TR ZE3 K INE IR DDAH1 1 DDAH2
EARFKIE

DDAH1/B-actin NSD 414 0. 17%+0. 01% , HSD
N 0.15%+0. 01% ,2 I B FE M2 (P>0.05)
DDAH2/B-actin NSD £} 0. 42% 0. 01% , HSD #
}90.33%+0.01% , HSD 21 i & ik T NSD 4 (P<
0.01;F 4), DDAH2 FE £ L5 ADMA S EE T
3 (r=-0.817,P=0.047) ,

x 2. FRIEZEFKMEIR NO &2.eNOS iF1E ADMA 2K DDAH2 FH(n=6)
Table 2. NO content, eNOS activity, ADMA content and DDAH2 activity on mesenteric artery vascular ring in offspring rats

(n=6)

4y NO( pmol/g protein) eNOS(kU/g protein) ADMA ( mol/g protein) DDAH2[ pmol/ (g protein + min) ]
NSD 2 0. 540. 01 0. 86=0. 01 0.32+0. 01 0.31x0.01

HSD 41 0. 25:+0. 00 0.56+0.01" 0. 34+0. 00° 0.27+0. 01"

a A P<0.05,b 2 P<0.01,%5 NSD 41 b 4%,
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Figure 4. The expressions of DDAH1 and DDAH2 protein on mesenteric artery vascular ring in offspring rats (n=6)
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AR E H AU S i B IR, SR T HAIL 1 A
W, A H £ LB 1Y) & B RS IR ( developmental
origins of adult health and disease, DOHaD ) 24t |
FEOR B 4 R i i vl DL S0 25 | B T4 A A
W SE 2 B 3l G B IR LAV N 43 I
Ak e A R G (WA R G Tl
RGO IME RGE) W K E i FE (developmental
programming) ”, S HF B FRLALEH B E R -l
B TR IR RGNS R A B R A S A B el
HAUE G 25 5 s i st BRI R B A
HARE T L BOL UL EDD 2L, EDD Jifg
FEH NO /5, 5 DDAH2/ADMA/eNOS/NO 38 %
KEEY, tHARRREEAX UM DDAH2/
ADMA/eNOS/NO Ji A7 %2 0 , H A A SR GE £ /0
G, FATTHR A L A i R R B S L B
FARER, HIER R (NSD) 41 A, w #h ik
(HSD) 417655 15 JAFI 16 J&] B Wi 46 4 &, Ui BH B
SR FRL 0 g R, M A TR K T
HREZBWTEE R —E, KRB B R AU
S, H AR CR AN 2l L R T e, 28R
HSD ZH W4 8 e , i) RS B R ™ s Fh ik i 5
B RER BURMERS w2

M4 EDD Refig i & I s 1 P Bk 2, %)
16 J45 WA RS IR HEAT O SE 45 R o 45 7 R
FRIERY Ach J&7, HSD 415 B 28 1 3l ok 1 45 5K )
FEAR(P<0.01) , M4y T RAUSE (19 SNP J , 1L 5K
NBA REZE S, Ach F5 3 B EF 5K L4 S HA
BEARASE , SNP 1755 1 & 58 1L 45 S 10 2 AR P B

P UL B 3 1 Eh OB 5 Bk T B R B3 ik
EDD LI BeRErs , vl G U4 He K ST i s R =2
—, EDD IIfE EE H NO /5, NO k> 5 J5 K A
ZFh, H G eNOS TE PEREAL, 76 F eNOS Y41 ]
A ADMA 9 7 0L/ A0 J 6 0 1 45 5K 77, NSD 4 1fi 48
gk VR ES , 1 HSD 41K WL AR AL, Ui HSD
A ILE eNOS TEPEARAR, 1 ADMA BEE & 35, &
X NO P2AREA % Il 3% A 2R BB KR eNOS 1
PEFN NO 5 2 ARSI 45 2 7R - 5 NSD 41 FeAss, HSD
2 eNOS & T FI NO & 235 I R A, AHOC A di
I R REBIKFR eNOS & MEFT NO % & 2 IEAH G (r
=0.908,P=0.012) , iy ML U8 BB S R TR B I 1
R RISk EDD DIRERET S eNOS 1% PEFE(K \NO
ADMA J& eNOS BYFRESPEMHIR, 16 IR 5T %
W, 600 B 3 10 ADMA B2 Th i, 5 0 2 T fg
A Y R I AR e ; Kielstein i [10] g
ADMA # ki S5 A gt B I AR Y, 80 s 4
SR B A SCEH HSD 4 3
RS Pk b ADMA # & B % & F NSD 41 (P<
0.05) ,1f H. ADMA %55 eNOS 1S A (r=
-0.896,P=0.016) , Ut # eNOS 15 PEFEALE ADMA
TR A G, FEIMLAY ', DDAH2 & ADMA fY &
BLKRE , & U IR E ADMA 3R 19 Gl R K,
5% EDD R % D], ks hDDAH2 20 i 2
SN Bl Ik o R B Ak 2R G I AR I A, i 5 A1 1
DDAH2 YR TG MESE G, v] LA 14 ) o B At
PEET K D) RE RS AR ; Ueda %51 J DDAH2 5417
4142W [ S-2-amino-4 ( 3-methylguanidino ) butanoic
acid ] 7 DLl B 4 il 450 0 4 e 3G, ARSI, 5
NSD AL, HSD 4 DDAH2 & 4 i £ ik F R (P<
0.01) Pk J2 DDAH2 3fi &AL (P<0.01),3 5
ADMA HHZ2M MK (r=-0.817,P=0.047;r =
-0.932,P=0.040), 1 DDAH1 B RFELEF T
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Biitap 2 S, Al W, ADMA 5 54 25 5 DDAH2
H A TTRIE T RERE IR DG, 28 BTk, BRI
FELP™= 109 v O B S 8O M AR A & IR B Bk
DDAH2 & ik F F& 13 % % %, 5] & DDAH2/
ADMA/eNOS/NO il J [ | 5280 EDD s, & H ok
AR R Z —

HEfAh“ ZBmie” SR MsE A X" A
WEHEZR A DDAH2 £ M fb 23 35 i DDAH2 % 5% Fi1 B
B RR AR R 7 0 w ER AER E MEE F1C DDAH2
ik, ATRES DDAH2 MR 154 ¢, I AR R A
WhEL N FEISAL 1) £ BE % L= A SR ik B s R T
ARG TR ARG .
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