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[ ABSTRACT] Aim

hypertension and the protective effect of vitamin C and vitamin E.

Superoxide Anion (0, )

To explore the influence of acute glucose loading on endotheliunr dependent vasodilation in essential
Methods
and 21 normaltensive controls were randomly divided into three groups. We evaluated the acute effects of oral glucose loading( 75
g) alone, with Vitamin C (2 g) and E (0.8 g) or Vitamin C (0.9 g) on endotheliunr dependent flow-mediated dilation ( EDF) of
the brachial artery assessed by higlr resolution ulirasound technique on 0, 1, 2, 3 hour after glucose loading respectively. At the

39 patients with essential hypertension ( EH)

same time, we measured the concentrations of plasma superoxide dismutase (SOD), total antioxidative capacity (T-AOC) and su-
peroxide anion (0, ). Results The basic EDF were diminished in EH.
significantly in both patients (9.48% %3.33% vs 13.09% £6.78%, P< 0.05) and controls ( 14.20% £6.48% vs 17.91%
+6.87%, P< 0.05).
14.20% *6.48%, P< 0.05).

Different dose of vitamins can improve the impairment in a dose- dependent manner.

After 75 g glucose loading, EDF were decreased

The severity of postprandial EDF was more serious in EH than in controls groups (9. 48% £3.33% vs
The impairment was most significant in the first hour and returned to the basic level in the sec
ond hour. Conclusions EDF impair

ment was induced by acute hyperglycemia in EH patients which can be reversed by high concentration of vitamin C and vitamin E.
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1 XN&MGFE

1.1 MRMER

T 2002 45 10 A~ 2003 £ 6 A LERRIT LW
MY BE. £ A ME I E# (essential hypertan
sion, EH)39 1, 5 18 i, % 21 #], F# 49. 1 £11.5
AW AN ERNHS G LER -2 K.
EEmEEE 21 F, B H, L 134, £H#46.1%
1028, TEnEREE. UERABRHEERA
B&. HFEAUTEMSE: () HBRT LK ERERF R
BEHEFE FREFHE.ERERERER; (2) L
e AR R AT E, (3) RRA LR &
R, TR S RERMALY, 5 12h
IR KRB R & BR R, BEFE KR M
& (4) = M 7E & B & B (total cholesterol, TC) /)
T 5. 20 mmol/L, H & = B ( triglyceride, TG) /N T 1. 7
mmol/L, & % & fg & & fE & B (high density lipoprotein
cholesterol, HDLC) 7£ 0. 89~ 2. 00 mmol/L, LDLC /N T
3. 36 mmol/L, & /N T 416 mmol/L.

UL ZREENE SN 3H, ERTHOTRTS
cHENE BEECHEHA DR IS e WA R B
REEFC2sFELEEEOQS g EAEFCHAIR
e REERBIRELER CO.9g.

A RAREELREE— AN EHLH
R E A R E AN BT R Y a2 B = ok BF
HME) , H 1 E R B35 2 ( body mass index, BMI) .
Bl FHHLREE(BRAREEL S X, #4585 F
PE) MBS (BREDIKETS0g, #4S 41U
e nERKE.

1.2 ORASHENEIERRESEHRMENE

e 12h B, URT5¢ WEHE, TR 60
min+ 120 min 7 180 min 3 F # fik 1 & 2 mL, A &t
B & U € i ¥E, £ 4 # T & [l — & HITACH2170A
A B AEMFE SO E . HE R IE kN R
£ ARAYNEARBEEFHNRELAH THE—
& SN-682 At & Y it S BN 2 ( FEM ¥R Lig
BT xAEANE), AAle&d P ERETEM
FHRRER. TRETAHLE— KD 125006, E
REMGREMLFRS A 15111/15112,

1.3 AR R I EF sk Th e

ARFRFWZTREELR S oA TEERS
FUORTIS g ARG 1.2 F1 3 h B A KRB
mEFKGE, LT BEFHAST .

EARNEH —LEREFE . NFAHARELSH
WA EE £ BEY, XA £E GE A 7 LOGIQT ¥

YW ARSI MHz &6 R L, PR R CEE. 8
FEREHE 2~ 23C, FIREBHMWENML, & L
SNRAS B, ENE B, UAEMMBAY £ S em ALY K
mEEAEMDE. k& 10min G, A £ 8= K&
HE BAYVE, Y EEABEE R RER
B, AT EZEFEERAECEN S R @ NI
EROEFKARB(ENE S QR E LR R B NE
Bt 5h Bk B JE 9 RE 2] R BE B, R 4 L = A BB,
BUE P4 E . DAEE BOR A TSI % B 7 ok Ak 3 Bk 2 A
W BB EAE H LA E(D0) . M B T4 MR %3
E5~17.5em A% —FE K 12.5 em 1%, 5 HOK-
SON i & 3 #8 9 % fm JE & 4t (Hokson, E-20 rapid cuff
inflator, AG-101 cuff inflation air resource, USA) i #,
M fwEE 200 mm Hg # 42 5 min, HRFREZE O
mm Hg, 7 % & £ 0 mm Hg % 5 & 60 s 7 2~ 7 &
B3 ik W& (DY) -

EENMRIB Y, BERLBELTEZ
E.BRNERERABRHRE — L. KM E
mEHAKARREA, UE RN EEBENT
A ETR: (D= Do) /Do X 100% , K& T A H AR B
R A B9 1 & 47 5K 34 82 (endothlium- dependant flow-
ing-mediated dilation EDF) o

B ENELEREARE R E", 2 £
HATHR T &4 413 15 Al IE¥ REAHE— I
ER(EHRE) ETFBEEH#TEENE, & E
FHREEREE, HARZ= (KN %=
KIEAE) BB/ (F— R E B+ & kM E
1)/2, T EWNEEWIRZEN 0.94% . 4 AN = 3T
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h AN B 8] A BR A B B ik ot 5 mL, 72 37 CACB A6
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4 8] X | one-way ANOVA %%, P< 0.05 = X 4 H
BEMER P<0.01l EEREEFZR.

2 g R

F 1 SE—RERIELE (« 1)

Table 1. Comparison of general clinical characters among all groups

2.1 FREIEE—ARERIBIELE

YA RS AR B 5 % BMI) JTG.TC.LDLC.HDLC
HPRIR TG . 1 22 S5 AU He R0 87 5K He A6 ey I s 2
FHIEEXNRE A B EMEZ R (R 1, Table 1) .

i B g 4 YERCHEYH gerbF CH

i L B ot HE & N it HE 3 i ML R Xof R
1% 13 7 7 13 7
FE () 46.5%9.3 4.0%7.4 51.1%10.5 46.9%9.9 49.9+14.7 43.417.4
BMI (kg/m?) 25.8%3.4 24.1%4.6 24.312.3 24.8%2.7 23.512.8 24.0%2.1
i (mm Hg) 150 £9° 128 X6 142 +14* 121 £12 154 £12° 124 %6
9K (mm Hg) 95 £7° 79 t6 89 +6° 76 %5 94+11° 8413
TC (mmol/L) 5.15%1.18 4,46 %0. 87 5.1310.76 4.42%0. 60 4.74%0.73 4.28%1.48
TG (mmol/L) 1.57 0. 51 1.25%0. 49 1.70 £0. 49 1.30%0. 47 1. 67 £0. 42 1.57 £0. 68
LDL (mmol/L) 2.5710.89 2.50%0.59 3.12%0. 61 2.11%0.72 2.70 0. 51 2.60 0. 71
HDL (mmol/L) 1.30%0.37 1.37 £0. 40 1.53%.039 1. 67 £0. 68 1.30%0.27 1.25 0. 45
JREZ (Pmol/L) 368 £868 327 46 337 £59 328 86 354 142 350 £58

a: P< 0.05, L5[E—AbF A r X 3 AH L.

2.2 AENEZHEBESEAEFEHREKENTL
—HAER MG A A S T HHE0, ) T
BEMZER(P> 0.05); G 1 h, BEFAMLH 0,
2 B RS (P< 0.05); 46422 C A1 E 4%
IR FE(P< 0.05); 44 & C AAEFTF &, B
FiEBE (P> 0.05); =R CRAEA 1 h i O,
BSR4 2135 E T (P< 0. 05) (£ 2, Table 2) .

x2. TRILEAREIEBENS FERERENLER
Table 2. Comparison of the plasma concentration of O, among

the different groups at the different time (u/L, x *5)

o [A) 47 Fif 4H R CMEH HERCA
0h 218.5%75.2 232.4167. 4 216.0£49. 6
1h 200. 2 £60. 9* 257.7£78. 1* 223.4%60.0
2h 201.4 £61.2 243.3£70.6 220. 4 £66. 1
3h 203.5%72.7 232.4 £69. 8 209.3 £55. 4

a: P< 0.05, SR —XHEA 0 h B AHELE; ¢ P< 0.05, 5 [F—H Z|
PO H 67 i 20 B E o

2.3 AMEAEYMEINGENEMm

39 451w of o 5 B 3 1) S BB PR AR R e I A
EFIK ThRE I AR W X B G AT BEAR (15. 19% £5. 12%
b 17.13% £5.28%, P> 0.05), H K& R G it 24

Xo FIRT75 ¢ WIZREIS, il o 25 A0 T 0 e 3
PN R T e 48 B 4, (v I A R O N R
BRE, WM EERES 1 h &HE, 2 h 5KE
EH. HR75 g #i&mE, FN ORELEZRC2.0g
MYEAEZRE 0.8 g, Wiy I i 38 S 0 5 % B3 o B
DhEe s8R W B4, MEE O R4E4E 2% C 0.9 ¢
SH, v I R N R 6 RS P R ThEE A BT R B, (1
RIEFNG 22 Lo =/ANASE AL ER2H A {0 w5 1f s 28
H,OERAN TR LR E M EREZMET (P>
0.05), fRMEfG 1 h 4E4E R C MTE 4 e 4% ¢ A
EDF #: 05 fufif 416 B R 203 (P < 0. 05), 11 X LA 4E
A2 CFIE 4H9E( 3R 3, Table 3) .
2.4 AEEBAORBEENEILFES LI
EEHI Tk

=N A 2R AH 2 T I R A A A Bl
(SOD) LR FEMZER(P> 0.05); BRFEE 1 h, B 7fT
41 SOD & K T2 AT (90. 6 228. 1 Ek 81. 7 £30. 1
ku/L, P< 0.05); 4EE K C HA Ak, 125 RE R 4
THeEE N (87.0X14. 0tk 75.9 £13. 9 ku/L, P> 0.
05); #EA4EZ C A E AN A Bt e, Bk
f i 2 2 TF (93, 7 121, 2 EE 81,7 £30. 1 ku/L, P
< 0.05) (% 4, Table 4) .
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%3 FRESIEERIEREME LT K INEEIELE (x Ts)

Table 3. Comparison of endothelial flow- mediated dilation between EH group and controls

5 B S 4 $fAERKCHMEY gz Ccd

i L R xf 8 R R pagicE=s oo ML 6 pagicEs
i} 13. 1% %6.8% 17.9% £6. 9% 16.9% £5. 1% 17. 1% *3.8% 14. 6% £2.3% 16.0% *5.1%
JR¥EIE 1 h 9.5% *3.3%*  14.2% *6.5%° 17.2% *4.8%°  17.8% £5.2% 13.1% £3.2%°  14.1% £5.4%
i ¥ESS 2 h 12.0% *6.8% 17. 6% *6.8% 17.2% *4.8% 17. 4% *4.4% 14. 4% *2.3% 15. 6% *4.4%
JEbE)E 3 h 13. 1% %6.8% 17. 6% £6. 8% 17. 4% £5.0% 17. 4% *4. 4% 14. 4% £2.3% 16.0% *5.1%

a: P< 0.05, HE—AFARHEAALR; ¢ P<0.05, S5FE-—AFHAMTIE EDF AHILE; e P< 0.05, 5 [F — K %4 71157 40 1) EDF A6 Lt

.

x4 TREILEAMRER EBEMRILERER LS
Table 4. Comparison of the plasma concentration of SOD

among the different groups at the different times ( ku/L, x *5)

N ] B £ A 2 fERCHMEH  #AERcH
Oh 90. 6 £28. 1 90.1%16.3 87.0+14.0
l1h 81.7130. 1* 93.7 +21.2¢ 75.9%13.9
2h 88.9+34.2 91.0%16.3 75.4%14.5
3h 80.5%35.2 91.0%22.5 74.7£10.6

a: P< 0.05, 54 0hMAHLE: ¢ P<0.05 5[E—KZ§HE 5
L

2.5 ARAEAOREEREIEIE RS KE
I {L

ZANNIE) Ak P A 7S B R L3 e B AL RE (T
AOC) LEEMZER(P> 0.05); IRFEE 1 h, BT
41 T-AOC B2 HE R BB ( 10. 84 £2. 82 It 10. 23
12.22 ku/L), (HARZX R G it 2= L (P> 0.05); 4
AZXCHME ANBEZTEREFRFA (1137 £2. 71
Et 12.96 £3.70 ku/L, P< 0.05); 4i4 % ¢ AAH T+
1(9.90 £4. 86 Lt 11. 19 £2. 14 kw/L) , H E G112
B (P> 0.05); #E4E& CME 4 1 h i T-AOC #
WA T 2 R 3 TH (12,96 £3.70 tE 10,23 £2. 22
ku/L, P< 0.05) (% 5, Table 5)

5 TRIAEHEREREILESMELENNEE
Table 5. Comparison of the plasma concentration of T-AOC
among the different groups at the different time ( kw/ L, % *5)

B} 1] 57 A 4L FERCMEY %4 Kcd
Oh 10.8+2.8 11.4%2.7 9.9%4.9
1h 10.2%2.2 13.0£3. 7 11.2%2.1
2h 10.8 +4.4 11.8%2.9 10.7%2.6
3h 9.914. 5 12.1+4.9 11.0%3.3

a: P< 0.05, 5F—4HEZH 0 h BPAHILE; o P< 0.05, 5 F—KZ
PR A 57 i 2 B o
3 i

ML N R — A iE R 2 ThEE T A 2 i 35
B, HIhRE RS 275 R 1 22O i B 5 2L R PR .

P B4 B e R 15 A . 3 (14 2 P B AR 28 L 47
SkIIREZAR ", SR R AT SRR REAL Y B R,
8 T RA AL, JF 32 2 B0 R IR A W
FE R 1803 ST, KRBT R
R, eI s A R T A T v, 8 BE 5K T
sy, MRET R N, b T A EAE A, SN K
AR BLE, AT AE L W NO B R b, W R
(ET) B3 232" | H B e A M I 40 A 1 3 ik 3
SRIDRERFAR . T I P B2 D REAE 3 SO i 51
ERIFRIERIRB R o AT, FATAT L
B B A A g I B E SRR A B D RE O IR AL
B2 TS, HREFEAE MR, BORFEER S
B [FIRE, v IR AR T 2 R ML ) 1% B 1) 45 3t
ERRATINE B A M B 45 . DRIk, P9 B D RE RN
— MR, BB A R R FOE R R, FERI i
M I R - AT B R DUA A MR E 2 R AR A
M35 LS A S D RE I B 3, 8D 0 AR A R
A, AR OR SR R B ORI R S5 3 HPS
(heart prevation study) JyUtR H T IR FESE" .

T TR W, iy 0 S8 I DA T AL 3 A P B2 40
oA T - i RO B O PKC) = R AL
PRI R B R i I P % S A 38 R AR A 2
A7 VR Sk CEIE R E I AL S Ty o, 484
I A 2 S 7 A R S v LW A T A R T
(B34 PKC) IIRAS . T BBk = T 1 4 4
B IZ I BE 7, A5 w5 MR B 3BT, {68 240 L PR 7 60
WL RPN, 2 IR B — e R, 2R i) i
TRV T e L 3 5 AR 3 R T A% B AR R,
PN A 41 B P9 3 P %80 PP 28 (reaction oxygen Species,
ROS) S &G INIF K AEMAM. EBEMiRE™E
I SE ALY NO TB7E (KIS 77, BRI L FE
FIE-NO REGLE &, 0] NO # L, 18055 H A Y F)
JREt 10T AN 5 P9 B A A5 4 ) — R AU R I

PRI TR ES T i % A g
AR M BRI AR AT A P B2 40 8 iy 1B A 3 £ 4R
TR T ORI JE 4 M S AR 0 T 45, AT PR
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1k NO F 2R3 AR % BE R 28 B B0 S84k, T JE & R
REELFK A NO; ELH 32 NO & W A4 3 1% M i A
NO & R 2™, SR, A SLIEW, Pra ki
EA0H A E I AR AE, ARTREAE 1 h AELXN NO &
Wt (3 2 7 2R R T, SR TN #1 A AT 7T A B4
ARo EARBTTH, FBRAFHOX D4EAER C 5L
R E RERRCR, R, Big b, AT EAN
ELR R RED REA" o 78T B E A H )
BIYEA R C MBI N B D RE 0 S8 ROR, AT R
R, AR E R 4EE TR C AR 23843 058 1 AE H,
RONFERN, BA R E T 5 NO S & &z KT
PUEALTHE NO IS5 &8 L, P BL, i iU K fi A4k
FIRIHEE, S5 NO s & ae ™ .

Zi LR, IR R LR A BT R
NE T EE&ES, S & IR A fed T m B
XMl — P E SIS EE R EIEW AN A
B IIRE, MPTEALTI4EAE R C M1 E REE I X
453, X P B Th RE S 2 B 8 GR 9 E F
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