%535 B 1 B = FE BE K ¥ ¥ # Vol. 35, No. 1
20134E1 15 H J Third Mil Med Univ Jan. 15 2013 69

AN
g . 1000-5404 (2013 )01-0069-04 TE %

T4 )L SMIE R H9 16) 4 FRR B In HR R 5

FNEM FAL T O, 4R, H a (400038 T J , 55 = ZEIE KA AR 15 e 42 250 L S AMRHIF S T 5266011 11

(HZ] HMY 958240 L& PUBAE (tetralogy of fallot, TOF) #R 34 ARAKZME 2 ( cardiopulmonary bypaass, CPB) ][]
72 H PR ( ranexamic acid, TA) IRV RE . Jiik 5 G155 K M TOF 8L, A5 5E (7. 36 +2. 08) kg, 7EFF i i TA
100 mg/kg, B HIKZE M A4T( > 10 min) , CPB FFUEHT U 4T 100 mg/kgo 137 FREIE4R P 3% 12 (P H-NMR) J7 32, 46 0
) (E] BE TA BRI RE . S5 CPB JFAAHT (i) it 25529 20 min) (CPB JFARS 1 h TR A ML TA W2
A9 (224.61 £195.28) ((509.58 £181.57) ,(243.95 £32.30) pg/mL, CPB F4AHTS CPB FR)5 1 h RFAREE R TA
W B JEGE 22 5 (P =0.052 0. 83) ;CPB JFARJG 1 h 5 FARE N TA A G442 5 (P =0.02) . &5 'H-
NMR GEGE RN TA @Y IR BE o TA TR w55 B XU PT RE RS 22 A0 LR B2 125 g/ mL B, 5075 P AR R 3
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Study of plasma concentration of tranexamic acid during cardiopulmonary bypass in
infants with tetralogy of Fallot
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[ Abstract | Objective  To study the plasma concentration of tranexamic acid (TA) during cardiopul-
monary bypass in infants with tetralogy of Fallot (TOF). Methods  Five TOF infants with body weight of
(7.36 £2.08) kg were given an slow intravenous injection of initial dose of TA (100 mg/kg, > 10 min)
before thoracotomy, following by another 100 mg/kg TA before the initiation of cardiopulmonary bypass (CPB).
The concentration of TA was measured in blood plasma using 'H-NMR spectroscopy. Results — Plasma TA
concentrations were (224.61 +£195.28) pwg/mL before CPB (at 20 min after TA administration) , (509.58 +
181.57) pg/mL at 60 min after CPB initiation, and (243.95 +32.30) pg/mL at the end of operation,
respectively. The plasma TA concentration before CPB was not significantly different from that at 60 min after
CPB initiation (P =0.052) and that at the end of operation (P =0.83), but there was significant difference
between plasma TA concentration at 60 min after CPB initiation and that at the end of operation (P =0.02).
Conclusion A 100 mg/kg initial dose of TA followed by an infusion of 100 mg/kg before the initiation of
CPB is sufficient enough to provide an effective plasma concentration, which is higher than 125 wg/mL for
patients with high risk of bleeding, indicating the dose of TA can be decreased.
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/b A TERISE 2 B A BB il 791 5 185 i 2 5L H
R 2 /N L2 B 2k get . IRATREFH— 4k
SRR 1 (T H-NMR) 6 0 B2 4 )L 3k 7% D 56
(tetralogy of fallot, TOF ) CPB (&) )%; F TA FyMIRIRE

1 #MEFE

1.1 s ARHH

BILS ), 50 3 ), Lotk 2 B AR 4 ~17(11.0 £6.3) 4
B ARG 4.5~9.0(7.36 £2.08) kg, AFTIM A M FE 90% ~
95% o IR FHMGERIE T bl 11, 76 42 BRAK R (28 ~ 30 °C) CPB
T4 TOF AiRAAR o 28 3 20 IR THVE R V8 I v B4R, o
T BB LAY [RIWI2 5 & 00 5 18] b B 3 6,
ARG E BN 2 B e R i &5 A TS 25 . CPB B[]
(106 +16) min, E S JKFEKTA[E] (67 + 13) min, FF g = CPB {j
At E] (30 = 5) min, 3= g A 8] (30 + 12) min, b T AR AHA] (165 +
22) min, BJFE5E o AEFFHORT AL A TA 100 mg/kg, BRIk 2% 18
FESF( > 10 min) , CPB JF 4G §if FR 0 4F 100 mg/kg., R4 CPB
FFAE T (Gufar 7708 255 29 20 min) (CPB J5 1 h FAREZE A
M3 3 mL, 4351 3 000 t/min B.0> 10 min Ji5, JUMEE T -20 C
VKA RAT o ASBIFFEAS 350 = ZE 2 K20 i IR e e B 25 B &3tk
AN EEREETRE.

1.2 #BrRFi&E

1.2.1 #5575 18 [ Bruker Avance I 600 MHz &5
AR R e T A, B = 3R R AR Sk . B o PLE E
Eppendorf MiniSpin Plus, 514z VITROS 350 4= H 3+ 41k 53t
1, FEK3EE NORELL 23 #],99. 8% ; K, HPO, , NaH, PO, , T
AR A R 7=

1.2.2 1D 'H-NMR % AL S o 25 TR TR EC ) 0. 9% &
AR AR ,50% FEK ,50% WFEK . FEHIZREE N TA YR EE 4351
290.1,0.5.1.0,1.5.2.0 mg/mL {8 MAARA, Hl T Hi 1 TA 1)
PRt .

B TA(10 mg/mL)6.30.60.,90.120 L, £ B £5 7K 4551k
182,158,128 98 .68 pL, 435l N A [f] — &5 J& 35 MLVE 200 wIL (%
ZPHEH BE 6. 52 mmol/L) , EE7K 200 wL, 1.5 mol/L 44 h 2% i
W12 WL A 1.5 mL Ep & (22 o i 4 B2y 30 mmol/L) ,
4 °C,10 000 1/min, 10 min B5.0E FF2) 550 wl, BT 5 mm %
A PR A

MRETE A BUMAE 200 WL, A= 37K E 7K 388 wl,1.5 mol/L
PABRERZE v 12 WL A 1.5 mL Ep 48t (8 il 9k 5
30 mmol/L) ,4 °C,10 000 r/min,10 min B.0-H 525 550 uL,
BT S5 mm ZEEE P TRERI RS, MR E R o-Glu {55
(WA TERR 5. 23 ppm  (RIIEIREDR 5. 233 ppm) .

1D 750 55 % 550 Cart-Purcell. Meiboom-Gill J7 31 : %A%
FELTD =32K, SW =10 ppm, FHEFARRE NS =64, BT
kB DS =8, #ERME) D1 =2 s, D20 =350 ps, fHH 5k

I4 =100(2 nt =70 ms) , HARFESEAN 90 Bk i (P1) K
FLR L A TR (PLL) | /K TR A (PLY ), /KA (01 )
B 2515 (RG) ARE HARFE S AT 5 , P1E AR 10 ps Ryt
TWE LSR5 S =64 K, WDW EM, LB =1 Hz, PH_mod
pk, Tdeff =0,
1.2.3  TA FERMEEMSGEITE SR NMR #H7E 5
HF I B ST i A T 0ASEA T IR AR A I 0 T )
JoE BT FH, 3 2. 86 ~ 2. 89 ppm £ 2 ANET T BT T2
o T RE R IR 2 0 (o-Glu ) 0648 [T B B AR X LA, #e 4h
PRk E

HINGRIE T 15 B AL (R B i 1) B — 2R BAS [ W 2 F
WEV, 4T NMR 52 o DT AR B3 rp i — 48 s 3L 1 L 15
W TR M B AR AR i . FEAE AT 25 (R T IS A
IR TR ZAE E SE ] b T g R, AR 2R B AR
TR
1.2.4  RpA-MRE R AT R &
1.3 %itsr%

BARAL IR SPSS 13,0 Gt iH YR Ll 2 25 %
N, LA LA T BT ¢ A5 o

2 HR

A AR E o

TA (IS EIFFEUE 1, TA 4lif (10 pg/mL) "H-NMR %[
Gl 1 7R . TA BRI ILE 6 AN, AHEA N 100 pg/mL
TA BN 2 TR, CPB 1 h il H-NMR 3% [ f1 ] 3
TEE 1.2 #1.015 ~1. 10 ppm,1.32 ~1.41 ppm.1.62 ~ 1. 68 ppm,
1.81 ~1.86 ppm.1.916 ~1.966 ppm.2.097 ~2.157 ppm, 5% |
RTINS 2R FLRR B RR y- 2 T TR MK,
P LAEFE 2. 86 ~2.89 ppm (d) {45t . AZRETT N TA W
(pg/mL)Y =0.057 6X —0.009 3,R* =0.998, X {3 2. 86 ~
2.89 ppm & 2 NS T HYRUE, 5 a-Glu P4 4 W4 T FR P AH X
PUAEL. S0 VR e il 2 1 A 3 28 0 7% 2 6. 52 mmol/L,
P A G A it 0 PN b 1 G A U TRT AR 14 R 0T EE AL, 5 BE R AT AR
1E, BP0 25 B vk T (mmol/L) /6. 52, A P IfIL i TA F) ¥k J&
(pg/mL) : Y =[0.057 6 xC/6.52 -0.009 3] x3=0.026 5 xC
=0.027 9[ COMFEA I A B JEE (mmol/L) |

ANIRJ I ] B o 9 TA e B2 WL 2. CPB IR UG R (64 57
2552720 min) 5 CPB JF4A )5 1 h L2592 LA, 25 57 o4t
HER(P >0.05) ; CPB TFIATT 5 FARL: U 259 iz HLAE
ZESBAGIFEL(P =0.83) ;CPB IF )5 1 h 15 FRE5R
PRI TA WePZ LA, ZE S A T B (P =0.02) o iR
FARGE AT 1L 2596 BE T ARy CPB FFARTHT KT

&1 TAEEFE

AE2EiFS (ppm) U4 T FFEL 158
1.015 ~1. 100 (qd) 2 4,6-H
1.320 ~1.410 (qd) 2 31,71 -H
1.620 ~1. 680 (m) 1 5-H
1.810 ~ 1. 860 (dd) 2 41,61 -H
1.916 ~1.966 (dd) 2 3,7-H
2.097 ~2.157 (i) 1 -
2.860 ~2.890 (d) 2 -
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R2 AR ERILME TAKE(x+s)

W AR (mmol /L) TA/ R HIIE IR 1 TA YR (pg/mlL)

CPB JFATT 5.16 £0.26 1.63 +1.43 224.61 +195.28
CPBJ51lh 9.43 +1.50* 2.00 £0.59 509.58 +181.57
FALE AT 10.43 £1.64* 0.89 +0.11" 243.95 +32.30P
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AHFFERLH H-NMR R TA (0L YHEIE , 3FF 52
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MM AL o 2GR o e R 2 L1 2
R T 2 e RS [ R X 24 S h T e
FIAT Bt I ot r ik . 29y ot i A%
WESLIRTT i U S, X2 I O A% i 3L IR 1 70 e
AZER 3 M LRt ) 3 A T34 AR E AT s o B Z i
WHATEGIIN S E . 5 HAREIE T EE A A, NMR &
M A HBAS (7] f W e 5 JEE SE BRI o FEREAT
NMR g fEop i, 5 T8 i (AnJs ) , Hof5 5 5
&5 PR S R (AN 1) 9RCH EE B, 105 %
AP BUOC S, i — B H B X i Al ) Hp 2 — 2R
BT 51 A 0 AR AT FE A, B AL SR R R

=6
I

MM A I, B PN bR ok R X AT 40 b
REY G WnE, T %A & P 0 4 i AE %
TERR Ao SERRAY AR B 8 4 & 2R
T, FAE NMR &35 H 98 30 0 2850 F g ; 1 fic 0 5 o )
PR f 06 2 ) 7 b A T4, A8 R I E R T NMR
MEA T E T B S XA b 1 45 S B R T U B
ff B SO DA BT R g 1) 4K, FF T S 2 A AT
Fhy B T 5

AR R — A 18 1 R T B i oK
A X6 i 5 TR A A Ao 19 45 A 48 8 FE A _E 1
FE A P I AT iR R IR AT AR T B R, A8 ] SR AS AR X
o FEAL A 4 xR (Wx) B SR Wx = Ws x
(Ax/As) x (E/Es) , 20, Ws Sy AR T i, Ax g
AU TR, As O INAR P 6 T AR, B Ol RE S 7R X A 2R
AL 25, B E = B AR i/ e izt
PR (R L AT e (4 B 1258 Bs O I BRI I AR 24 1 RS Ak
FIIE 245, B Es = NARIA X o0+ i &/ 7 AR iz dt
R F0 L AT o 0 T4

FAH AT AR R B, 24 A S D £ B 7
TR AR (10 ~ 100 pmol/L) , — i Z 5K 29 Ry
50 mmol/L, RS 24 0.3 mL(5 mL M3 45) 7.
AU H 1% AT LRI 10 we/mL (9 TA 45 FARRE
FEHRASONT A R i AT A6 00 5 7 1 SR B0 A1 %) i) A
F BT B AER A LR 1, i 2R Al A 1
B o AR TR B DL ik A A L E
A NS AR NG T R, 25 2R
o/ I g ([ OE = A N S [ B 5 B =
TE PRV AL = A 1 A2 M b R 9 32 It
HR10 ~100 £5 . T ik —[a) i, U 3 2
T HRRZ R IR, B T E A R RS, E 50
B i 3 25 5 T o

SEMA NMR G F 0 2 7R A 4 1 DG SHEAE T X 3 28 o
TR MER AR L O EE AR A 4G SR A R, D
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o e B BT, AR i T AL 5 DAY b e T PR 25 1
F, DI A 1R 25 o AN IO T 7 - 5 TSR 22
W15, ISR 373453 5 W S IO 30 A7 A 1 A 1, 1
Z RSO TE A AR, U 8 B o LA 2 SR 1Y
SN 3 TSR A TR AR i S i S R % S U 1 77 4
Pl 3 2 17 - B, AR AR O AT R A, B Tk R
UK 5 % B — 15 S HEAT 2 I (R TF 5 k) B,
WP F (B 2 2 A W A U BT 3B A T 5, LA s A
G YRR A B 5 0 A0 T LI, 5 L0
TR S BB K B, AR T RS B S I T
P RE I P AR 2, R R IR e R A R SR i
BN A A RIAIMREE E R R AR R
SN NGB E RE A AR R R T f 1 R
ST YR S5, IR B _E AR R B A R 5
SR FH IR — Tl 300, T 38 e P A ] 0 9 ) v 4% D57 A%
SHF AR ) B9 A ] T 5 A5 i 2% o

St B2t UL H T AR R URE I 2 B AR, RS I
) U 58 . SKASAN TA &S8O R SMEFR AR b 32
FHILFAZIY) . TA MELLK B AL RRATF IR, A5
SEWSIN TA R P MR/ M vk . H RGN SE TA
(7 A R AR R T L T TA e kA
P 6 G A, 3 ey e B RE AR HEAT AKE R O A
HEAR s BEASHERS REIN R ZR . ASVE TRREATLE AL, AT B4
MSE , BAEde N 718

TA JE AN T AR R, 50 55 4 27 s
T2 RS 4 s 1L £ IR IR . Focils MO BIF 5830 % 8,
TA K N LA G B D BE R 5 % A R 1 8 %
10% . 46, TA 5B LA G i HBIms 25 T30 ik
i, FUHILAR) T 6 FL 4 L5 8 406 5 R0 IR I 7 DK 2> L 925 4
GABA 2 A% i B A rp e 5 22 4 & B IR/
S IG PR XHZ 25 22 A 1) R f) T 00, b FL7e L3
RS 5058

JL3E R TA BIRFSE 2% TA A 00 & H 30 ~
300 mg/kg! >4 T Y I JRUBR 2 7S 110 5 2 5 B
LR A s B TA B DLGA B A ROk M. FATTR Y
TA 5 200 mg/ kg, ZEARGIETEF N . NSNS
FE, TA 006 27 (196 SRR BE 4 10 ~ 15 pg/mlL,
RN TA 22 FE T , % T B A ) 2R,
{iff TA 13 M 253 IR F 125 e/ mL, 75 67 707 71 4 30
2 mg/kg MATH S, 455 16 mg/ (kg - h)™ . 1
CPB AR H KRR 251830 3 2 B A /N A 38000 i
L2 SR, /NG — MR 4 TA T LGHE 6 A i 44

25T RE B A KON BT ARE , A R 2 2 4 A7
B o BT B Lk 38 PUBRAEAR 1A A i
PRIR L 200 me/kg, D80 AR M ACR 23 HAR
LA,

A BRSSOV ML S S M b BT L 2
0 LA SRR TR 24 T 7 )
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