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PR BN AT iZ B 1T 5
~ 7 AT LMELE IR DA

e*, K’ H

I & |
ot P+ B

B

ES =]

~ 737 2 (Mg) B A B 73 S e B AR ik
fiiv (e-PCD) # D MG EAFE, BHkad L OVLHERRIC
B2 5B ERHF L. %4813 e-PClL /1T L7
40 5, JEATATIC Mg Fl &k (Mg &) & Mg FFEC
Al (C#) @ 2 BRIl 7. e-PCL A Tk
Mg 1 Mg 8B CE L2587, C#ECHifE 2.4
+0.3mg/dl 7> 5 2.2+ 0.3mg/dl ~F Z D Lz (p
<0.0001). MiEZ L7 F = dMBECHEA LR
O, FHIREIX Mg Bf 1,455.0ml % C #f 1,135.5ml
FOHEEBICEN -7 (p=0.049) . WEOREJR
MECAH 231320 > 7=, Mg BEA KT e-PCI
DOEWHRFERIZEB W TS Mg RS EHERFL, RE
M U7=. Mg BEdA iR e PCLRF D G OHE T 15
WWERTHD EEZ Bk,

%

~ 73U A Mg OFREE L LT Na-K AT-
Pase OiGMHALRS H 0, EBM ALY T AFEHIER L
HLEDbNATWVWSDY, Mg lZfEEREEEIC B VT
BHLRIEN, MO TR, (O I SN &
HOEREER, hT a7 Iy EREMANC X B0
REER, MIAEIMERAZR 284229, Btk
DIRBICET B I A A 4k Mg B E 1365 AT
gL CIRMEEZ TR L, FOERTOESWIZEER
BREECIATHESORTEVY, Mg 27T
BB STV A E - EEIR A oS

il

R ) T S ERR S AR B SRR R
B ) 7 o ERR RN E

T S I
oo, fEaRk &

HE*, K By s —*

AT D AREERR e & O A PHE % Mg DT T8
THEENTHAE?, Mg TN EHBIL,
BRANTEIR CIXAEENR, mifnE, OAEIER &5
e ENTNBE, e-PCLIZBWTIX, BEHIC
L OBEEETE OB N CEHEIRELEN T T
58'\'10).

A EF % 1% e-PCI MadT D 40 Bl &2 %t 5 & L T,
Mg B2 & & FERLA O 2 FEHH O Acetate Ringer #8725 IfiL
EEME Mg, Na, K, Ca, Cl), #RIER+
(ANP, BNP), Ifi/f, ##HE (BUN, Cr, JR&)IZ
RAE T B 5 ERat Lz,

HEELFUVHE

2003 =3 A5 2004 53 A E TH~ U T
R R R BR BRI 38 W THEAT S iz e-PCL @ 5
B, BENCAERRBROMAEZ TREZHFZE
H A0 Bl e Rtge e Uiz (5B 20 I, & 20 f1,
KAl 66.7 2105 1%) . BEITEREIEIC X0 MEE
25 \Z Wi B 2 Mg Bl A Acetate Ringer i RE (Mg
Bf) & Mg FEld A Acetate Ringer #8#F (C BF) @ 2 B
IR Y 533 2. EhEh ofaiE BA oMK E &1
WoRT. BE R LA O AT A PR AR, I R
WEIZASE L. Mt e bRk =i 2,000ml (8
WEH B 100ml/hr, #URIER] 20 BERE) & L7z, #Rif
1% e-PCIREATY A DB ZSHE R & 1R BH 46 20 BEH]
BIZAT - 7=, MEHEE 3% Mg, Na, K, Ca, Cl,
BUN, Cr, M#, mje, JREF-HBRERER
T T& 5 i ANP, BNP Z & L7=. Mg OHIE
e A7 — L)L (B, HRUEfE : 1.8~2.6mg/dl)
TiTo7=. e-PCL Y A RUHBHLERF & 3 H 0] 8 B
WmEEREL, TORE=F—IC CAHAERE
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126 fF B Ofl @ 28k 25 (2007)

R1 EREF| DK

AR (mEq/D S e
Na® | K" | Ca?" Mg’ | CI” | CHsCOO ' Gliconete : Citrate
Mg & | 140 4 3 2 115 25 3 6 10 3511
CEf 130 4 3 0 109 28 0 0 0 2725
Mg & : Mg 4 Acetate Ringer #i#¥, C #f : Mg EACA Acetate Ringer Ji#E
®2 FEES
Mg ## C#
B (B I/ Lot) 20(12/8) 20(11/9) NS
ARl (%) 67.9+F9.7 % 65.5+11.6 % NS
HbAlc 5.811.0 X% 6.41+1.4 % NS
1&E Al (ml) 180.8+51.9 % 158.3+37.8 % NS
FRA (R AH A BYB150) 4/20 3/20 NS
Fi{l Mg (BRI A 25/451 450 8/20 8/20 NS
1 BN ZE (NB0) 11 11 NS
2 Koy s (N30 7 7 NS
3 B ZE (NED) 2 2 NS
e CE /SR TH P D i A 28 20/0 20/0 NS
EF (%) 61.6+15.0 ¥ 62.8+11.0 % NS

Bt Lz, MRS AR 5 20 RERHODIR ik
FHAIL 7=, 1% e PCLIGTT Y A e b i &

U, ePCItifT# o> 8 1L BR 200 2 4 B F L

L. o eT — 2 TP EERAETERR
L7z, Wi oFEln, Y, Eefoks i, Fl

IRAIOD P 504 1, gt Mg NIk O A 45 2 Kt
L7eh, Wihvd 2 BEMICHEZZRB DR o7z
(%&2). (b Mg IR, (ERLOVEED 7202 IR
L CW e BB I ~O Kl BRIZITh e 7.
7ok, —Ekofpdr, WEMEA THEXENRS T B
PO DI paired-t FiE, ZAb OB LLEL
1% Student-t FiE CTHiE L, p<0.05 #HFEZEH Y
& L7z,

L ES

A ERE

B, MRRIRMER 7, AT B X OmED
A AE R A RS IR, M Mg X Mg 7 (n=
20) T e-PCI {ifTRi @ 2.4+ 02mg/dl 7> & fifT 1% D
24+01mg/dl L FELELEZRBDRho72. CHE
(n=20) 1% 2.4+ 0.3mg/dl 7> 5 2.2+0.3mg/dl & HE
WAKTF L7 (p<0.0001) . FE7-mifElOZB{LED
G CHENABICKMEZ R L (p=0.001) . [MiF

% Mean+SD

Na ##% 1%, Mg B (n=20) [LAi# T 139.1=2.1mEg/
2 139.2+1.9mEq/ & R ARE(LITRD /2D o 7
73, CBE(n=20) TI& 140.3+2.1mEq/1 725 139.2+
1.8mEq/l & RifEiX %A L 0 AT IS Lz (p=
0.043) . WEEOELES CHEAAEICIMEE R L
7= (p=0.048) . 1fLi% K 1% Mg £ T 4.2+0.0mEq/1 7>
5 3.9+0.3mEq/1(p=0.003) |2 F (2K T L7=23
HMOE L ETCIEEEN R T,

B. ##{K&EEF (ANP, BNP)

ANP & BNP i3\ 40 & i e-PCL #%7% e-PCI
AT HE_BENME I 3 - T N 2 BAb 2RO 72
N1 (FR3).

C. MmE, m#HE

I A5 31 (SBP) & $aR 4 fn = (DBP) ik
t e PCLAIT#% CHBEEEZRD oo, MEEHEIT,
Mg B o Bif #% T 112.0 + 26.9mg/dl 7> & 140.4 +
55.1mg/dl & A EICHN L7223 (p=0.003), C#ETIE
111.9+17.9mg/dl 7° & 127.8+45.8mg/dl & A& 722
{bixie oz, WEEROEB{LETHAERZEIX
ino 1o (R3).

D. B#ge (M;F BUN, Cr, RE)

1% BUN % Mg % C 19.4+9.6mg/dl 7> 5 153+

5.7mg/dl (p=0.001) & ZENF EITIET L7z (p=
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B D~ 72y AEETIROA M 127

*3 EME, HEARERT, £EESIVMILEE
Mg #¥ C B¢
e-PCI #ff e-PCI#%  Mgpvalue | e-PCLAf e-PCI # C p value Ap value
Mg (mg/d) | 2.4+0.2 2.4+0.1 NS 2.4+0.3 22103  *(p<0.0001) | *(p=0.001)
Na (mEg0D | 139.1+2.1 139.2+1.9 NS 140.3+2.1  139.2+1.8 *(p=0.043) | *(p=0.048)
K (mEgD | 42+0.03  39+035 *(p=0.003) | 43+041  4.1+0.42 NS NS
Ca (mEgD | 9.0+03 8.740.5 NS 89417 8.4+1.6 NS NS
Cl (mEq)) | 104.9+29 105.4+3.4 NS 105.0+3.4 1053223 NS NS
ANP (pg/ml) | 2651185 39.5+-37.1 NS 30.026.9 3651285 NS NS
BNP (pg/ml) | 61.9+80.6 113.6165.8 NS 485+57.3  702+67.7 NS NS
BUN (mg/d) | 19.4%9.6  153%57 *(p=0.001) | 18.1+59  16.6+6.2 NS NS
Cr (mgd) | 0.87+032 0.82+0.23 NS 0.88+024  0.90+0.26 NS NS
BS (mg/dl) | 1124269 1404+551 *(p=0.003) | 111.9+17.9 127.8+45.8 NS NS
SBP (mmHg)| 129.5+17.3 125.1422.8 NS 128.6+10.5 123.1+13.2 NS NS
DBP (mmHg)| 703+13.1 71.2+14.6 NS 707+7.8  68.3%+8.3 NS NS
Mg EERT#% O A B 7% - Mg p value (paired t-test)
C #ERIT DA H 7 : C p value (paired t-test)
REA AL R DA E 75 © Ap value (Student t-test)
ml
3000 0040 = =
1
2500 Mg (3BT 7 HFERICE W I R TV TRACK
Jo00 1455.0£424.8ml  1135.5+559.3ml 95 (F1ET 5. 7 DK 60%ILHIC & E AL, 20%%
oo 1 - LT, MIBANEIC 0.8%, MAKHIC X
v 03%DMFAET 21T & 7Ly,
1000 myE Mg iZEMIC > TR FT 25 & Tnad
500 PR IEH b ST, DR s A
Mean=+SD PLRICEOVMFAT 2T I 0D I DY
Mg n=20 CH# n=20 %ﬁ@’iéﬁﬁmﬁfﬁ%%énfwé A.
20 E[E] DR Fid Mg BERSH IS o 72, u%ﬁfﬁ@iam P“] < 29) >7. L b/’ﬁ‘f)’%‘?{ﬁ D Mg
Mg JREEIX, Mg BECIXAMEZMERE L2 CHETH
0.001). L2 LM o2 L& Cidfa = 220X BIKF L7z, Zofi%ix, Al L7 Mg i
ehot-. CriEidaE Rzl imh?f)ttﬁlo 7-. 20 % Acetate Ringer %23 T-9i7 5 o> ifiL 1 Mg )% DK

RERT D R 2 1% Mg £ (n=20) 1,455+424.8ml IZ%} L
T CRE(n=20) 1,135.5+559.3ml & Mg REAH E I

%o 7= (p=0.049) (H1).
E. &~ # Ik

Mg B, CEEWT LY LEMEIC.LSESEA R E O

R AERIEE
F. Bk, ZT0MEESZR
ML 8 TR IC &L

DD IR T

ZEMEHR ML 72
E@ﬁ%$%%ntu Do Tz.

TETHT 25 &EOWERLY LRKOERTH- T2,
135 Na JR 1L Mg BETIRIEE © Bifi 2 MefRe L7203
CHTHAERIMETFLEZ. ZoHEiE, v hof
1% Na IER A 142mEq/l B2 Toh 1, Na A
2% 140mEq/l & IEFEIZIT VR & 72> T 5D Mg
HCTNaBEERMRCcEEE2LDNS. CHTIX
Na R E 2 130mEq/l &K < #iIC L5 AR D72
NaBEENFEIKTFLIZEEZ 5N,

ANP <° BNP (21X Mg # B X N C B#ECHE 21X
Rl sotz. LaL ANP, BNP WF b 1604
W BRI AR L, 20K & LT e-PCLfifT
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128 & B fl W #28% 2% (2007)
R IS L OERAI O I L0 DA PELE S
NEFTREM N E 2 bz, BRI LAE,
BARPE A RNEE R Z ENRD o722, 2,000ml
(100ml/hr) DR IZ+0EBE LB b0 ENE
EFLWEEZBRE.

A RO ME T, Mg B CHBEICIREOBEMNZTE
wt.#&%u%&ﬂﬁgzgﬂéﬁifgﬁk
LT, Ofika, Ot WERE - BiE R L

DREERELE L= = ARTFANT 72 E
DRBRERFBE) R ENEZ NS, AE, WMEEOHR
S HBRIWMEEE - B HICR—Thd. BHE
WZOWTIE, MSEIOMEE T Na & 7o — Xk
FENCENH D DT, REICHEL 5 2 - WREMERN
&5 (F1).

A Al 2 1%, REOBICRmEEORS I, & A
R, BB X h—v 207 &b
£ 2 Mg BEZ 1% 0D 7L 23— R %8 Ju T2 5530 % iR
L7=. [WESIZEENBORE I 28ETHh b
180mg/dl L T Th UL BIERIRIZAECIZS Ve
LTEBYY, Fx R THMEEE bICIRIEAIR
T 180mg/dl LA T Tdh -7 Z L b R EIC M
WA bz AR IRV E B TWAS. Ll
m&grma%%yawmanmgﬁﬁEﬁﬁl
~2% BT D & AR TEBIC & 5 IR T 52 245 AR
AIEFEN LPLRIIR RV E D53
Al 2 WMERA L7270 a— Rk Y EEE 5|

&éFiSh@mﬂf%@ng%géﬁzt

AMREME S o 7.

2Bl OAFSEC Mg Bl & ik 13 IR B S iR & [R5
W T X G Mg IRE AR 92 2 E 3o
7o, I 9E Mg O HERR TR L2 RE 5 D AR I M
SRER COBRBRAIELBEEIR IV L%
TEIT 2 AlREMENR B 5

g
ey

135 4 04 TEE B IR 2 B Al (e PCD) & M 4T L 72 40
T Mg il & Acetate Ringer 7 (20 1) & Mg FEES &

{Z‘ﬁ‘rﬁf‘ﬂ éif/Lém.

Acetate Ringer % (20 1) 7> 2 %E*”ﬁ@%?&‘fé?fﬁﬁn 15
ERE, BHERET O ONTDMEREIC 5 2 BB A R
P L72. Mg BlA R yE Mg /};%J}E HEFFLIR B
B Z L ARIB ST

X ik
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Comparison of Acetated Ringer’s Solutions with and without Magnesium

after Elective Percutaneous Coronary Intervention (e-PCI)

Osamu Tanaka*, Tomoo Harada*, Eiji Takahashi*, Hirofumi Wakimoto*,
Toshio Sasaki*, Koichi Mizuno*, Fumihiko Miyake™**

*Department of Cardiology, St Marianna University School of Medicine, Toyoko Hospital, Kawasaki, Japan

**Department of Cardiology, St Marianna University School of Medicine, Kawasaki, Japan

To compare acetated Ringer’s solutions with and with-
out magnesium after elective percutaneous coronary
intervention (e-PCI), forty e-PCI patients were ran-
domly allocated to acetated Ringer’s solutions with mag-
nesium (Mg) group or without magnesium(C) group.
The total volume was 2,000ml/subject in both groups.
Administration rate was 100ml/hr. Before and after the
administration, serum concentrations of Mg, Na, K, Ca,
and Cl, neurohumoral factor (ANP and BNP), BUN, and

creatinine were measured. Urine volume was also in-

vestigated. The Mg concentration was maintained in
the Mg group, whereas that in the C group significantly
decreased from 2.4 +0.3mg/dl to 2.2+ 0.3mg/dl (p=0.001) .
ANP and BNP levels increased, but not significantly in
the both groups. The Mg group showed greater urine
volume than the C group (1455.0ml vs 1135.5ml, p=0.049) .
BUN, creatinine and blood pressure were not signifi-
cantly different between the groups. Acetated Ringer’s
solution containing Mg may maintain serum Mg concen-

tration and increase urine volume after e-PCI .

Key word : percutaneous coronary intervention: PCI, magnesium, urine volume,

fluid therapy, contrast medium

(Circ Cont 2007; 28: 125-129.)
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