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New Developments in Mass Chromatography-spectrometry Research for Forensic Toxicology

Makiko Hayashida and Youkichi Ohno
Department of Legal Medicine, Graduate School of Medicine, Nippon Medical School

Abstract

Toxicological analysis with mass chromatography-spectrometry has spread widely and
quickly with the progress in ionizing methods.

This review describes new developments in mass chromatography-spectrometry research
for forensic toxicology. Time-of-flight (TOF) mass spectrometry (MS) coupled with liquid
chromatography (LC) has been developed for screening and for determining benzodiazepines
with an exact mass database. All benzodiazepines have similar chemical structures and
molecular weights, and, thus, show similar mass spectra and protonated molecule ions.
Discrimination of mass spectrometry at low resolving power with LC-MS is usually difficult.

Benzodiazepines are widely used in medical practice in Japan, and data acquired from LC/
TOF-MS measurements of 130 drugs, including benzodiazepines, were used to create an exact
mass database. This database comprises molecular formulae, calculated exact masses, retention
times and calibrations. In the analysis of samples from patients who had taken many drugs,
selectivity was improved when the LC/TOF-MS exact mass database was used.

Comprehensive screening with LC/quadrupole TOF is the most effective method in
forensic toxicology for analyzing the samples from cases of multidrug overdose. New
developmental mass chromatography-spectrometry equipment is required because of the more

precise and exact analyses in forensic toxicology.

(HARERFRZR2ESHERE  2011; 7: 8-15)

Key words: forensic toxicology, liquid chromatography/mass spectrometry, screening,
benzodiazepines, serum
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NS OIMHSEY IR EE % SOk & i35 &, BT
HOCWIRIE L 25 5 DRI BV, AHBEORY I T
LV U REYOEASTERIC L 2 EE WA RET
WCHolzZ AR SN EIHBRER % 72
FHHEFNERESNTTFHEOTFIETH 5.

IFVSLEMNITIILBLIURBYD
LC/TOF-MS 5#hr

Etizolam 3 & U" Triazolam @ /KR {LARACH Wy 13 &
BEAEPLL TW 5720, K45REE LC/MS 2 & %%
AIZEEL V. 22T, s OFBREREICE 5%
BUASHRE & 7 2 RATIRE AL =507 5T (LC/TOF-MS)
%\ T, Etizolam, Triazolam 3 & UMU#H O 547
HEMRE L. LC/TOFMSIEF a7 VAT L —F
A ESI A * Vif%%% L7 Agilent 1100TOF. 7
)y BEUT v FRILEWBER L ERA 4 VIRICEA
L. UT7NVo A4 ZERBIEZ T 7.

Etizolam (m/z343.07787) & Triazolam (m/z
343.05117) OREEERFZ 0.027Da, HCHW IOV
THBEEINDL 70 b LT ORS % - 7413 0.028
DaTdHh-o72 (Fig. 2). ThH5E0TFEIHIFELIX
BAOPnE V) ZEERLTWS, ZREFROK

PRI SN, K — 7 OREEE TR O IEE R
ENFEE 2ol HALEWD T T b AMLHT OB
fili 2> 5 O A3 E &8 35 7513 10ppb & & T -3.02~2.12
ppm & RIFCdH -7z, &I window i 0.02Da @
YAZ7UX NI AEHNT, BRI TOMIERA
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;a( (Nitrazepam)

m/z 343PSIMJV AN 5 i A
\ 125
26 \& )
27 30 o
I\ A
[
name RT(min) |ion (m/z) name RT(min) |ion (m/z)
1 |Medazepam 7.88 271 17 |Prazepam 13.03 325
2 [Nordiazepam 9.81 271 18 |Midazoram 7.68 326
3 |Nitrazepam 8.45 282 19 [Oxazolam 7.69 329
4 |Diazepam 11.00 285 20 |Lormetazepam 10.21 335
5 [Oxazepam 8.77 287 21 |Triazolam 9.38 343
6 |Estazolam 8.84 295 22 |Etizolam 9.81 343
7 |Nimetazepam 9.78 296 23 |Flutoprazepam 12.86 343
8 |Flumazenil 7.15 300 24 |Cloxazolam 5.11 349
9 [Clobazam 10.08 303 25 |Ethyl lofrazepate] 11.37 361
10 [Fludiazepam 10.75 303 26 [Mexazolam 5.79 363
11 |Alprazolam 9.22 309 27 |Haloxazolam 5.55 377
12 |Flunitrazepam 9.68 314 28 |Flutazolam 8.25 377
13 |Bromazepam 7.51 316 29 |Quazepam 14.41 387
14 [Clonazepam 9.12 316 30 [Flurazepam 7.70 388
15 [Clotiazepam 11.79 319 31 |Rilmazafone 7.74 475
16 [Lorazepam 9.07 321 IS |d5-Diazepam 12.20 290

Fig. 1 Ny VY7 EE Y REYIIHTLEIRNAF Y E=F —1: (SIM)/F 470
FSHEZF ) YT AL ) ==y 7FE (BZTPM) #HWT, [EMESRL 730 )
LRYIIVTEYE VREWO A EFERFICH 22 DS 0 & o 22 EI B

12 0.19~1.07ppb T & - 7-. Etizolam, Triazolam ®
WHEZIRA L T2 8RR EE R 2 F 72047
Tix, LC/TOF-MS #ff 4 % & & T#EP A L
L., WiEkoow#n <, Bppb LNV TOERDB
JUORBERANRY MVIZ X BHERDTRETH - /2.
Etizolam, Triazolam % HEZMRH L T 5@ A
DO MFREEIZZFNFN, Etizolam 05 mg # RA% 0.9
FERC 83 ng/mL, Triazolam 0.25 mg % R % 0.75~
15 M T 30ng/mL, ThiHM

BREET—4~X—2

HiE TR ~<72 X 9 12 LC/TOF-MS & FHIwvwT, ¥

VIT XY L REYOREAMRS LB O EE
BF— ¥ RX—2 %K L7 (Tablel). SOHET
X, EBLERRTEMD Z ax MEREE 2R
59 7%, PEkDISREE LC/MS TRIEDHEETH -
72 DIZOVTHRHITE L Z EWFER I NS, K
HHRT— I N— AL T LA ENHEALEL T D
DTIE% L, Table ]l OFHHREIZ*ZFL72d DI
ERA S OFEMETH L. I NSITIHIFEAHY L S
{, TRTCOEH#EGE AFTT LI LIIRWEEZD,
DED) BB EREF— I N—2 %2R T B2 1L
T, "ERFIRAME—27 L LTI IR TH 2 DK
RKETHZEDTRETH 5.

LA L7255, CCMC T\ “ZHIPH S b
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105 Triazolam X 105 Etizolam
2 6.6
£ 4.6 343.05037 _— 343.07771 [M+H]*
8 [M+H] 461 Pw=0.058Da 343.07771
% 2.6] Pw=0.057Da 343.05037 R=6000
Z _ 2.6
z R=6019 :
206
=120 200 280 360 440 120 200 280 360 440
<10+ 1-"OH-triazolam s 1-OH etizolam
2 4.6
g 3.0 359.04541 [M+H]* 359.07230
> 359.04541 O [M+H]*
220 Pw=0.058Da ' 22 Pw=0.058Da 359.07230
£ 1.0 R=6143 R=6112
= 1.0
140 220 300 380 140 220 300 380
%105 4-OH-triazolam X105 8-OH etizola
220 4.0
- [M+H]* [M+H]*
£ 12 359.04524 23 350.07233
= 1.6
5 0.4
= 0.4
= 140 220 300 380 140 220 300 380

m/z, amu

Fig. 2 AT R 2B

m/z, amu

5 HiEF (LC/TOF-MS) % M\ 7z Triazolam, Etizolam & X UMY
W o 55Hr . Etizolam (m/z343.07787)

L Triazolam (m/z343.05117) DK%

P 713 0.027Da, £GP OB SNz 7 0 b LT ORI 7213 0.028Da.

2IE, XYV VT EE Y REWPISNOEN L,

h%@m?}%ﬁ;%ﬂ“‘fi%@wa IOVTH RET L
o7z, BRI AT EHE L D
héi%% 7J[IL S HIZER 220 M O KEH E =

T =7 X=X % E L, CCMC INE D% H B 38
FREEBI~NTOF-MS#EW R 7 ) —= v F#s i L7z,
R E L7725, Nvey — VERREEIR - g5 -
WCADAIE, NV IVTEEVRIALE XY
VT XY REWNHY, XUV TEE VR
TREREN SR, WinbARdE, IRt o b= U EILD AR
FH & 3% Selective Serotonin Reuptake Inhibitors
(SSRI), ta k= V7 FLF Y YHIY AH
FH 9= 3% Serotonin & Norepinephrine Reuptake
Inhibitors (SNRI) % & &t 03, buksMm3E, I
NI TT Y VRALEE, PiTADARE, YAk
MR3E, BEE3E, RN - SHEE, BACESRIERSE, &
JESE, EARIBEE, Cafldidk, 7oy < —BE
B, N—=F v UREE, WbbRgE, RERE, O
PEHRREZOMCH Y 2 & C, RERE S BB HE
WL, @itk HILRA, FI, ez
ENTO W THEGT L4 iEaksl o 3Pl % 47 5 72.
WRELEYDI L, BEINDL T T b ALsT
PEMPL-EEHERT D D% Table 2 1IZ/R L 7.
INLOFEERAITIVTND 002Dal T Tho 72
M, LC &M REAT A2 LI Y E— 7 THA DM
I REE o7z, KiLEW D 7T a b AL F oM

25 OB =713 -3.02~212 ppm (10 ng/mL
) L BT, E£8I121X window IE 0.01 Da ® < A
rsu<x NI LW <case 2>TIE, YR MY —
VE e F IV LYRLVIVE VSFy s R",
A L—=R® RXF¥ IV VLIV ERHOE
W T & - 7253, Clonazepam, Alprazolam, Phenobarbital,
Promethazine, Chlorpromazine, Flunitrazepam,
Levomepromazine, Clomipramine, Oranzapine 7Vt
HWah7z. <case 3>Tid, tur T L® F/I2®
NV F YR RADORENTH 5 7275,
Etizolam, Triazolam, Bromazepam, Clonazepam,
Zolpidem, Amoxapine 28l &7z, ZD X9 %k
¥TId, ng/mL & LARNVORY Y ITEY VREY
& ug/mL LRV EIRTIHEY & &R, BT
THIERL, BEEHEANRY MVICX AR - B
PHRETH o7z, WHEERET— I RX—REZ -3
A7) == T, RNV TEE CREY e EL L
FIDE RS " REBI O —F AT R R AT T
HBIEIREINT. BIEOKRNTIX, GC/MS R
SERE LC/MS TlEZ D &9 eattizlicdh s L5
b&B%E A\,

Quetiapine,

LC/Q-TOF QEMEYPR I U—=2T

LC/TOF-MS 13 75 f# R @ &\ W 6 19 72 1 52 2% 7] g
THdIZ L oEEE—RIRT— 7 X— 220
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Table 1 LC/TOF-MS 2 H\W7eR>Y VT T XY Y REYOREARS L HHIOBERRT— & N— 2

exact Rt  mass window LOD Linearity (1 ~
compound formula mass (min) (Da) (ng/mL) 100ng/mL)

2-Amino-5-nitrobenzophenone CI15H10N203 242.0691* - - - -
7-Aminonitrazepam CI5H11N30O 251.1059 273 25210~ 25214 216 0.9998
3-Hydroxy-2-amino-5-nitrobenzophenone C15H10N204 258.0641* - - - -
Nordiazepam C15H11CIN20 2700560 2241 271.05~271.09 018 0.9991
Medazepam C16H15CIN2 2700924 1694 27108 ~271.12 062 0.9992
Nitrazepam C15H11N303 281.0800 1954 28207 ~28211 0.24 0.9995
7-Aminoflunitrazepam C16H14FN30 283.1121%* - - - -
Diazepam C16H13CIN20 284.0716 2571 285.06 ~ 28510  0.19 0.9985
Desmethylchlordiazepoxide C16H14CIN30 285.0669* - - - -
7-Aminoclonazepam C15H12CIN30O 2850669  7.09 286.06 ~286.10 1.91 0.9995
Oxazepam C15H11CIN202 286.0509  19.67 287.04 ~287.08 1.14 0.9999
N-1-Desalkylflurazepam CI15H9CIFN20 287.0387* - - - -
Demoxepam C16H14CIN30O 288.0666 *

7-Acetamidonitrazepam C17H13N302 291.1008 * - - - -
Estazolam C16H11CIN4 294.0672 1989 29506 ~ 29510 0.75 0.9998
Nimetazepam C16H13N303 2950957 2236 296.09 ~296.13 0.16 0.9994
Desmethylflunitrazepam CI5H10FN303 299.0706  19.24 300.06 ~300.10  0.64 0.9997
Chlordiazepoxide C16H14CIN30O 299.0825 1801 300.07 ~300.11 043 0.9999
Clobazam C16H13CIN202 300.0666 2293 301.06 ~301.10 0.33 0.9994
Temazepam C16H13CIN202 300.0666  22.61 301.06 ~301.10 051 0.9995
Fludiazepam C16HI2CIFN20  302.0622 24.78 303.05~303.09 0.32 0.9987
N-1-Desalkyl-3-hydroxylflurazepam C21H23CIFN30 303.0337* - - - -
Flumazenil C15H14FN303 3031019 1358 304.09 ~304.13  0.23 0.9982
Alprazolam C17H13CIN4 308.0829 2049 309.07 ~309.11 0.18 0.9984
4-Hydroxyestazolam C16H11CIN4O 310.0621* - - -
1-Oxoestazolam C16H11CIN4O 310.0621°* - - - -
Flunitrazepam C16H12FN303 313.0863  24.78 314.08 ~ 314.12 0.2 0.9995
Bromazepam C14H10BrN30 3150007 1575 31599~ 31603 204 0.9998
Clonazepam C15H10CIN303 315.0411 2062 316.03 ~ 31607 06 0.9993
Clotiazepam C16HI5CIN20S 3180594 2747 319.05~319.09 02 0.9983
Lorazepam C15H10CI2N202  320.0119 2054 321.00~321.04 101 0.9987
4-Hydroxyalprazolam C17H13CIN40O 3240778 1911 32507 ~32511 0.75 0.9994
o-Hydroxyalprazolam C17H13CIN4O 3240778 1854 32507 ~ 32511 047 0.9999
7-Acetamidoclonazepam C15H10CIN303 325.0618* - - - -
Midazolam C18H13CIFN3 325.0782 1647 32607 ~326.11  0.17 0.9982
7-Acetamido flunitrazepam C18H16FN302 325.1227* - - - -
Oxazolam C18H17CIN202 328.0979 1518 329.09 ~329.19  24.3 0.9988
3-Hydroxyflunitrazepam C16H12FN304 329.0812%* - - - -
3-Hydroxybromazepam C14HI10BrN302 3309956 1510 331.99 ~332.03 5.12 0.9992
N-1-Hydroxyethylflurazepam C17HI4CIFN202 332.0728 20.86 333.06 ~333.10 0.19 0.9987
Lormetazepam CI16H12CI2N202  334.0276 1886 335.02~33506 0.6 0.9994
1,4-Dihydroxyalprazolam C17H13CIN40O2 340.0727* - -
1-Hydroxymidazolam CI8H13CIFN3O  341.0731*

4-Hydroxymidazolam CI8H13CIFN3O  341.0731* - - - -
Triazolam C17H12CI2N4 342.0439  21.02 343.03 ~ 34307 0.22 0.9999
Etizolam C17H15CIN4S 342.0706  22.68 343.06 ~ 34310 0.18 0.9982
Cloxazolam C17HI14CI2N202 3480432 780 349.03~349.06 0.34 0.9994
1,4-Dihydroxymidazolam C18H13CIFN302 357.068* - - - -
1-Hydroxytriazolam C17H12CI2N40 3580388  19.09 359.03 ~359.07 0.71 0.9998
4-Hydroxytriazolam C17H12CI2N40 3580388  19.35 359.03 ~359.07 0.62 0.9992
8-Ethylhydroxyetizolam C17HI5CINASO 3580655 13.96 359.06 ~359.10  0.28 0.9994
1-Methylhydroxyetizolam C17HI5CINASO 3580655 19.32 359.06 ~ 359.10  0.57 0.9982
Ethyl loflazepate CI8HI14CIFN203  360.0677 2691 361.06 ~361.10  0.24 0.9991
1-Hydroxymethyl-4-hydoxytriazolam C17H12CI2N402  374.0337* - - - -
Haloxazolam C17HI14BrFN202 376.0223  9.04 377.01 ~377.05 321 0.9932
Flurazepam C21H23CIFN30O  387.1514 1579 388.14 ~ 38818  0.18 0.9988
Brotizolam CI15HI0BrCIN4S  391.9498 2240 392.94 ~ 39298 112 0.9993
9-Hydroxymethylbrotizolam CI15H10BrCIN4OS 407.9447 1987 40893 ~ 40897 232 0.9962
3-Hydroxybrotizolam CI15H10BrCIN4OS 4079447 1943 40893 ~40897 122 0.9994
Rilmazafone C21H20CI2N603  474.0974 1545 47409 ~47513 321 0.9997
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Table 2 WHHET—FX—ADH 5, BHIhiz7u b A3 T0EB L 2B mBERT DO

m/z 237 Carbamazepine (236.09496), Cyclobarbital (236.11609)

m/z 271 Nordiazepam (270.05599), Medazepam (270.09238)

m/z 278 Maprotyline (277.18305) , Amitriptyline (277.18305)

m/z 287 Desmethylclobazam (286.05091), Demoxepam (286.05091),

m/z 300 Chlordiazepoxide (299.08254), Desmethylflunitrazepam (299.07062)

m/z 301 Clobazam (300.06656), Temazepam (300.06656)

m/z 314 Azelnidipine (313.07324), Amezinium (313.07324), Flunitrazepam (313.08627), Amoxapine (313.09819)

m/z 316 Bromazepam (315.00072), Clonazepam (315.04107)

m/z 319 Clotiazepam (318.05936), Chlorpromazine (318.09575), Fluvoxamine (318.05551)

m/z 325 1-Hydroxyalprazolam (324.07779), 4-Hydroxyalprazolam (324.07779)

m/z 343 Triazolam (342.04390), Etizolam (342.07059)

m/z 359 1-Hydroxytriazolam (358.03882), 4-Hydroxytriazolam (358.03882), 8-Ethylhydroxyetizolam (358.06551),
1-Hydroxyetizolam (358.06551)

m/z 375 Desmethylzopiclone (374.08942), Hydroxyzine (374.17611), Haloperidol (375.14013)

m/z 380 Donepezil (379.21474), Droperidol (379.16961)

m/z 408 9-Hydroxymethylbrotizolam (270.05599), 3-Hydroxybrotizolam (270.05599)

MAL72AZ ) —= v e LTHAMTH . LT
X, LHRIBEREDTRE 2ETLHBEMNLH D,
BRI ZHEROEYPEBE I N T 2 L%
W, INSITHIRT B 720121, KRBT R T —
FR—ZAEPH LU A 7 ) —= ¥ T ORIED
PELEZ 5ND. Z 2T 130 Y ORFERE M —R %
BET—IRN—ZADHEL & H 126643 EY O HY
BTF—RX=2%HWwWTCCMCINED “Z AP E
W FERIANISH L, WIENER R 7)) —= v JEk
DBE EAIT o7z SHITHERTHEE LTQTOF I X
LREEE R MS/MS ARY MDD T4 75 % iid
L, MS/MS AXZ MIZX D54 75 ) METED
REr L7

F 27 VAT L—ESIA F M) Agilent 6520
LC/Q-TOF # i L7z, KBMF—yRXR—=212k 5%
WA Z ) —= v 7I121%, 2R R % Molecular
Feature Extraction (MFE) % T 7 — & L,
Agilent G6855A A Forensic database % H\\ 7= #5582
"mRBRET- 72

KBS HEBEER T — I N—= A2 W28/l 7
V== oWs, MENROIE 5728 —5 v M
MEFRZYMET— 7 S Shbem %Y
CIELGSRYBILESHL. £22Tary ba—)b
JRB L OIS 130 FE3EW 2 100 ng/mL A 24780 L
=ik % LC/Q-TOF THEH, MFE/6643 34 ks %
BRF—INR—ALBAY ) ==V TR fTol. %
DFER, MFEEDI85 *— % ZHRaEL$ 5 2 & T,
YOI TH - 72, “LHIGHHEY P EIE
BIOIMAE, R, HHREWIIOWTHUREHRAZ ) —=
FEFERL. T, BNEWET—I R L Y Ehb

MFE % H T 405 {b& a5t & (Fig. 3-A),
130 SEW PR FFIF I —RE W B 7 — & N — 2 T 24 3EW
IZHRGAAR D TbI (Fig. 3B), X526 WA # 72
M s/ (Fig. 3-C). LC/Q-TOF 3 X ' MFE/
KB RE B ER T — Y N— AP A 7 ) —= v 7
HBEELTHMTHDZ EDMRTE . "SHIGHHE
Vb EBOMEE, SO XD BT D RA
HELEZ BV

EEREMTESERORE

BERHESHOMREE LTEEZORZ, WEHOE
#NIE2ITLELTHLH. EELTHINEEIHF
HAED LRV O PEICN 2 LV 7O 0% W HE 7 B
D% OB E IR L CHIBr§ 5. L72d>T, &
T ORERA5 5 N7 DF Y1 R0 1E 4 % 57l 5
7ol wmtk, WOHBRS, FRBLE, RnE GRS
SN F— g VIZWETH 5.

A AR R KR == 1E 2003 4825 & "l EEH %
BIE L7:. EMBloLEpiconT, Ifiih7rva—i,
GC/MS#MW A7) —= v 7k EEEYOM G & MK
LTCwab, MERRUIHATNR - BI& - O - #HR -
7% EDNEAENIREZ R E S H 2 LI2X D, HHIES
FTh L, EYOBBETIZBIT A IREOMIIIC L FE
LT&7.

HRETHLT MR F IR I U7 a=F VY HOM
ML BEERESNM CIEETH L. bhibhii7a=
FUNOBYROEEY, TaF U EMBRGICX 50
BREEN DB R, LC/MS & H w27 ZFmairi: &
LT, COGfmTIERT a F M U RIER 5
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before after B T o
Bromazepam
Relative mass error :-1.3 ppm
Retention time error : 0.02 min
Y fLL. | el l -

: |
5 10 15 20 25 30 35 min
Spectraion>20000

5 10 15 20 25 30 35
Spectraion<600

Estazolam
Relative mass error :-2.7ppm
Retention time error : 0.00 min

Ewon | foatures:220 /7 groups: 161 LIE IR 4E SY)
- —
N L L b L L)
1 198F  42F N 3-!#02 am gm
51 ll m 3‘2 mn 1m I 31902 e l l l l 006 ad
133 12462 3226668 139 I23 6341 0.3 1 1 11 oow g.-
129 13074 344 TOOE 1 AT 348 PO 030 1 1 OoF L
128 12076 37V 23NN 123 3’7??)?" LLE=3 1 0 o8 o
= 13303 anaiz tom om 2 otea s = = =
53 13 L I e 2 1 oas ESC. Gronge #4 (AT =15 765 - 2 Faptugs
&9 13623 ¥H3 2375 234 39424 & 024 Z 1 1 0072 o
& 137EE M017M Boz 106 01z 3 1 1 1 o g
102 14913 415 2502 204 525?5 0.5 z 1 1 1 0o0r Voo
132 1433 eiers 183z B3 2 1 1 1 oo o
141 14534 437 2630 a7 382703 06 Ed 1 1 1 006E g“
130 14984 ez 177 [RT— 1 oes - .
22 18172 1258 16 26 mn;l [ RES Ed n48 iy 0 0 25
Fil 15185 50 0FS3 AT S0 91 10686 010 3 1 1 1 0102
) 15190 2980733 282 %0 080% ooy 2 1 1 1 oo
137 ;e mamss  iee wsiee oie 2 1 1 1 oom
T8 OISSIT SIS 087 207908 010 1 1 1 1 009s
B oEE mmiow o% Mo 80 1 1 11 eleitlslel
48 15558 262 1673 E8G 2R3 1746 o7 2[ 1l 1 0108 oo
£ S TEF 380003 SO68  NEOOTE 000 2 1 LRF_) Too
a 5768 369982 a6 0 F1 8 005 000 3 1 mIe ; 00
1448 GOS8 B04 1 TS 1T 0N 1472 o114 1 1 o0 £ aoo
15 lena FAiee 2ae1 Seieed  0te 3 ons gg
I o e e T T Lt o0
— B 1 e TorI e
Ewon | Group #4 (RT=15.768) — 2 Features - =t = =
pecis [AY___ s  Frrrr— e il o e 84 (AT =10 760 = I Pestures
Tl TaTe : o 0E 0159 b
2l e 15769 HE00TE IS 0003 0.3 0929 g'lm
3 Marie 1B TEE Mrom 1043 01 30| = 00
4 gm
— ] 15768 sesses  seor o114 00
i [oF 1sTeR  Maooss mesws  rees o012 o
F{Mere1 | im7es  macore 242 0129 H
— TP 5789 00024 a7 noen 1 " o = =
. « N - VI =~ . .
Fig. 3 “Z#I-HEEY 3" EHOEREM A2 1) —=> 2. A : Molecular Feature Extraction (MFE)

PE /27— 7L, B : Forensic database (Agilent G6855AA) %MW T, C:

HIRRD O ¥ —F ShiALEw.

Wi chTHAL v F v FEERMLLEZY. Ta=
FUETF MO RN MR UOMEHV.TAHIENTES
e, IRSEEYORERRG ST B ERANDIE
A ZHHTLZ L b REE oz, F72, WIET
X, BRI EY R JERIT O EERA & LT
TIAF VEANNFEINT LD, F9F
THOMDPBHILL T B 7a=FryR7vAraq
F3 Aconitine, Mesaconitine, Hypaconichine ,
Jesaconitine £ W o 72V F AR AL R b5TI2Ih b
DR O —F5W %3 554G BZTPM & [k
SIMZALTOTFGAEZYY TR Y == T
H(ACTPM) M B R T & 5. BZTPM & ACTPM i
RApbAVy Filz07T, WY LWL %
CF72DIIFURHA 7 ) — =V T OFERNEE L\
DR ORSE - FERIET S E UL, LA
RO G R TH - 72 LC/MS/MS 13§ Tl
I OLERRERDDOOH B, 1T 2007 405
2008 AEIZ AT T, AEEGERME, SERGHE L v

HE HL

. Fff Bt v 7 =% EICEBO M &L X
n, m%\ﬁ%%@ék# HHNIZT LITHEIEL
TWwa. L, BRELEORFFEEFHEIIND
DXL TIE L VODBIRTH 5. ~ﬁ,MﬁE%ﬁ%
PRSI LTSN TBY, 5T 570
o OGO ANFRLEEL 7 555, 1[51470)% 5€J‘
6352 EICIERAYND 5. HHBYWHINMTOEGHEE Z
5&, ity sy =oAL EZ T T%
57WwAS, FEZ, oL xXvomlb, $hbbEz
O TITbN L ER UREIME SN D L 95 %Mt
B % E b T ARG O b EELRFETH D,
NOIXSEHEENI 2 & o TERWBEO LR S N2
ARG DIZENn) T ENER LS.

-
—

#E  LC/TOF-MS, LC/QTOF s LT w72 &
FLATYVLUN T ouY— (R, TFIAF—V 3
Vv s —EAZERICERCZLEY. E2, EROW
P e UCHEREY R S MW EHS L Tnie 2
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W7 B R ARSI 2 L E T AR o —ERI3STER
LA BRI 78 2wl Bh 2 e (C) A5 19590682 &
BN OTEEHWT-R Y YT EE v REY SO
FAGEE (H19-H22) | OBRIZE2HDTH 5.
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Acute Hemolytic Anemia in Very Low Birth Weight Infants: A Series of Cases

Sakae Kumasaka', Yoshio Shima', Mizue Nakajima' and Makoto Migita®
'Department of Neonatology, Japanese Red Cross Katsushika Maternity Hospital, Tokyo
*Department of Pediatrics, Graduate School of Medicine, Nippon Medical School

Abstract

We report on 10 premature infants with acute hemolytic anemia and Heinz bodies treated
from 1999 to 2007 and discuss their clinical characteristics. All patients were very low birth
weight infants (mean gestational age, 27 weeks; range, 24~30 weeks; mean birth weight, 889 g;
range, 598~1,412 g), and hemolytic anemia developed after cardiopulmonary adaptation had
been achieved. Heinz body appeared an average of 20 days after birth (range, 11~25 days),
and hemolysis persisted for an average of 9 days (range, 4~16 days) and spontaneously
resolved. Hemolytic anemia and jaundice developed suddenly, during which time Heinz bodies
were observed on hematologic examination. The affected infants showed refractory apnea just
before the onset of hemolytic anemia.

The exact cause of these hemolytic episodes remains unclear. However, the immature
antioxidant function of the red blood cell membrane against oxygen radicals was a suspected
cause, because most of the infants required ventiratory managements with high concentration

of supplemental oxygen.
(HARERRFEESHEGE  2011; 7: 16-19)
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1 25 F 724 — aminophyline IMV
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4 30 F 1412 — — —
5 29 M 1412 — — —
6 27 F 978 PDA — —
7 29 F 1,248 RDS, PDA aminophyline n-DPAP
8 27 M 860 RDS, PDA aminophyline —
9 25 M 853 RDS doxapram —
10 25 F 652 RDS doxapram n-DPAP

PDA ; patent ductus arteriosus, RDS ; respiratory distress syndrome, IMYV ; intermittent mandatory

ventilation, n-DPAP ; nasal directional positive airway pressure
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Innovation in Medical Education: Team-Based Learning (TBL)
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TBL &3

F — L MR 22 (team-based learning, TBL) I3,
1970 4ERR BB, 7 FARIKRFEE I A RARZ — IV
H® Larry K. Michaelsen #i+:2%40 A2 5 2% 120
MR B BENH SN THA I L 72 38H g,
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The Basic Knowledge for the Analysis of Clinicopathological Features (7)

Ichiro Akagi', Masao Miyashita', Eiji Uchida' and Toshihiro Takizawa®
'Division of Surgery for Organ Function and Biological Regulation, Graduate School of Medicine, Nippon Medical School

*Division of Molecular Medicine and Anatomy, Graduate School of Medicine, Nippon Medical School

Abstract

The basic knowledge of treating clinicopathological features is essential for analysis. In

this note, we describe procedures for the analysis of clinicopathological features, with a focus

on statistics.
(AARERFRFEF MRS 2011; 7: 24-26)

Key words: clinicopathological features, statistics
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Pyogenic Spondylitis

Yoshikazu Gembun, Masabumi Miyamoto, Shunsuke Konno,
Kentaro Sudo, Keiichi Fukuda and Hiromoto Ito

Division for Restorative Medicine of Neuro-muscuroskeletal System, Graduate School of Medicine, Nippon Medical School

Abstract

Pyogenic spondylitis most often presents with fever and low back pain, and delayed
treatment increases the risk of nerve paralysis and vertebral destruction. We report the
conditions and treatment plans of 58 patients with pyogenic spondylitis who were admitted to
and treated in our department from 1989 through 2005. The patients were 42 men and 16
women with a mean age of 57 years. Most patients had been referred by other departments.
The mean time to diagnosis was 48 days, and the mean hospital stay was 106 days. Pyogenic
spondylitis most often involved the lumbar spine (36 of 58 patients, 62%). Motor paralysis was
frequently observed in patients with cervical or thoracic disease (7 patients [70%] and 6
patients [50%], respectively) but rarely in patients with lumbar disease (1 patient, 3%). About
half of the patients underwent surgical procedures, including computed tomography guided
puncture, endoscopic puncture, and anterior spinal fusion. Causative organisms were identified
with blood culture in 53% of cases and with specimen culture in 68% of cases. Thirteen
patients had antecedent infections, and 60% of patients had underlying diseases, such as
diabetes mellitus and cancer. It is important for pyogenic spondylitis to be diagnosed and
treated early. We feel the need to enlighten orthopedic surgeons and all other physicians about
the concept of pyogenic spondylitis.

(HARBEFRFESMERS 2011 7: 27-30)

Key words: compromised host, early diagnosis, magnetic resonance imaging, computed
tomography guided puncture, endoscopic puncture
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fEL7-HEC2EET L L, MERET TIZE L
M3V 45 HTH o 72, e B I R W o°
% ENTHWIHIH 2 HAMRETIZ 25 H (N=4), 28
DERETIZ496 H (N=20) EHiEAHEL, FHZH
DA R S 7z

2 - AEGE

ALBRVEFHE S O BH NI EAT VRO FRE R, LR
REMHE 22 & O TAEIC 2 B &, BY) 2P ERRY &R
FTLE R ORAFRLE TH 5. MR E TR R HE E T
ST L 7236H 2 35 L, A OEILIRHPE R <
7 P VOYUEREH 575, R T H IR IS
CT FERRHEM FEREZITVERE DR EZ 1T X
ETHD. BHIERLEET VL v DK R EOLREH
WROER LT 775 —ThHY), HHEROZWAOH
Bz, HUEARGIE L THRHOREDS L Hhd
WP RGIK r — A2 HIZT 5.

{LBRVEFHER O BHREE WL, FEREMY TR HHT »
7 AMBTRIRFE T ABE LW L% A, MRI
B TIIHEARDBEEEZEAL AW TREMNI LA 5 T dH
5 (R3). WA ET LEBIEIEE TL 2 I3TH
Mry 7 2@ Ccddore s (R4). EELD
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1%, FEER CRPHD LA 7% L IIE % M 5 BH 5 &
HlzFZ, PRAZSGHIZECZILETHS. 4D
FEBI TR BN IR S 2 TR 2 A A%, BRRW
RIS L o THIIMOREN R B 720, BEOK
HOYEbHVERZET 5. FHOMRAED S HAW
L L TR CIRINMRE 21T > T 2 MIZBINIC Wz
5FETIE S OHZE LB EZ Aoz LR
PEFHEZR L V) B2 BABEIL b5 A, FO
PERGIC S EHT B2 K U 7.

xED

1. {LIRPEFHESE 58 BT L 7-.

2. BWIHIFIZFH 47T HTH - 72,

3. MEHGEBOIIIEMEATS 20 o 72 A%, SiME, BoHETIX
FHRRIRIE % R T HHEE AT 2 o 72,

4. DM 7 ERBER BB T LB D60% 12 A 5
N, TR Do 72,

5. gl - FAliZe EOHFHIGALIE % 50% 1ZHEAT L
MAKEE T ORKFFEHIL 68% TH - 7.

6. ST 2 R CI1X CRP ML ToM
- 72

BEOKRA bR REZHSBEEREIC
BALALEZICE, LIRMEEFHRESHICES,
MRI&ZZT 5.

X ®
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2. Wiley AM, Trueta J: The vascular anatomy of the
spine and its relationship to pyogenic vertebral
osteomyelitis. ] Bone Joint Surr 1959; 41-B: 796—809.

3. Carragee EJ: Pyogenic vertebral osteomyelitis. J
Bone Joint Surg 1997; 79-A: 874-880.
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KEBRER (PAD) ([CX ¢ B EEDEIERRKIC
& HIFRENMEFERE

HAR BRI i e 21 B
=25 EE

BUE H ARER KA R w e i AR R R T, H O il
oA (SR RTEHIR) &% A AL oa s
TV RS AR (E 3k H & L TRk
FRF, FAEERARET CHEMMNIC THOE MR T 0 g
EBREDAK) B XU 2008 4N RBIE A — 28— BE AR X I ER
W/ TEHEERBZENE LM > 7 W AzREH]
I X HAI3E | o43rEHF%E & LT [DDS (Drug Delivery
System) SBULEIA/NA K07 IVIC & A ER:] %
BRIBHL, 136w TRetk - ARk xMil LB
0, EAIHEE IR ERER IR L L CTHER®ERTH
5.

NS OFEHDNE, PAD O T3 Fontaine 111, IV JE
OEFEFIT, LADBTONEN - ABHEFED 2 WiE
PEIKPTIESER] (no optional patients) AYEREM:E %o T
W3, 2L, BfEEEO & iH, S OGHEE T
% PAD JEBIOFA-HINHE:, Fontaine 1T EEER T
FIKPUHEM DML TE T2, £/, BRCTEZEOL
MEFEMEZ AT 2ERTIE, 2512k )REEROL L
WIRBEOREN LT h Tz, RELIE, ZhbnEH
WIS 2 572, BUEWRAFECTHHME S LT 2 55 BT
D% 104 1 oK (8009 m]/mm?) OEEN (shock
wave) ZBIMLERICY TS 20 CMERAEZTHEICT S
e x HARRR R A RRRE AL R RO RBEH T
TTIC8FIERINH L, ZaMfB L O B2 TS n
REMERL TS,

BHEP (shock wave) L3 TFHE WA TIRESNDET
WThY, EEREDE— % BARN 2 BRI ST 5
7o, HRHVCHRA S S HBER A ARIICHEM ST L
WX IR - RSO EET A L TH B.
TTICOPETIHERRE M LBREE LT, R
B - B REE R & ORS AR AT 20 4E DL R &0 A
L TWBAS, RETIE, FBR CRLEIE—0% <,
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Medispec L # VASCUSPEC 1l % i 5& A4 #¢ i ¢ 0.09 m]/
mm® O i H 77 5 B % % 1spot 122 & 20058 24 T, &30
spots ftif7 L, 1 HB X218 3 MEITL, 2hz1 27—
Ve B IhE 2 —VERK HiGRTOREL OREZE
B LTWa.

CORAHZALE LT, KIEDEEWEZ 2 72 RIS i
HNERNZE, MERCEZED<A 7 a T VHEELT
BHZS [FxE5r—Tay (&) Bl »EL, 2o
Fr U —¥ g YRIRPMENEANBIS L C—/DT D
e LTE L, NO (Nitric Oxide) OFBIILH#EZE L
T, VEGF (Vascular Endothelial Growth Factor) 3 X O°
ZOZHEARTH S Flt-1 0FHz It s &, S 512 SDF-1
(Stromal cell-Derived Factor 1) O%M|z LT 5720
LEZHLNTWVS.

BEHIE, THOEMHSEMIC X 2 MEFARE] B X
° [DDS (Drug Delivery System) f&B{bEE NS, Fasr
A & B I ERDE] 2BV, GEEOH RN,
THEFHEIIBWWT, RABGHRBHR A — g% 7 v — 7
L OIFMFZEIC X ) [*TC-TF LKy v F 2757 4 —
ZFDH U7z M4 3 A 212 X 2 8 Lo I3 2 58 2 19 SR Al
Bl ZRELTEY (Miyamoto M, et al: Cell Transplant
2004), ESHIZ*TCTF MY ¥ 577 7 4 — & Rk
EoEME (TcP02) M AL HLELH L EEPAD
JEBIOTH T A B L CTWw5AY (Tara S, et al: Ann
Vascula dis. in press), B7E MBI AR EERIC L 59
REHIME AL 12d 2h s *TCTF ik v F 7
T 74— LREBESTEWE (TcPO2) %AW THIME
Bl & FEhE LT\ B (2011 4F H ARG B 27 7 R A8 43 220 4
KITTHRETE).

A RSV IR & %IRRT P AL, bt
ENZ BT b 3 TR R A EE = s 9 e 12 35\ T HE
RIMPECHBICH LT TREER] 0RBEZTTED,
S O IR A RIMIFEW AL, 7T Y AICBWTH AN
SRR 50203 2 RN RS HERE S 1, Tl 4 DR
FIHICHERWEEE o Twd. RREDLD [HERENSE
iE PAD (2539 AR I MAME B 12 & % FRE B I P
AgREE] E, SRR ERIVEBEI BB OH LW IGFEHI
LB RN D B

(%A 2011461 H 5 H)
(%8 : 201141 H 19 H)
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Summary

Journal of Nippon Medical School iZ## L T L 72
Original #iX D3I [Abstract] % HARER KFEES LM
ERIZAIC [Summary| & LTHEZHEHRBICT LD
LDOTY.

Factors Influencing the Accuracy of Digital
Examination for Determining Fetal Head Position
during the First Stage of Labor

(J Nippon Med Sch 2010; 77: 290-295)

PRI K 2 REEE e MO ERM & SMEEICET 5
1RE

NERFAATS  KEEAT KRBT BT
=EHE RN T RAT

A ARBER R R BE LR A JE R L VAR Sl TE S A R 2

B8 : ComfEo BIE, sriss—o WREH R e % Sk
T 572D T N5 NBHT RO IEHEN: & SRR I8 %
EZBHTFEHETAH5ZETHA.

MR EHE MG, IEWEOFEN - BIRERT, i
W ABE L7zl 87 Bl TH 5. NZIX, BN
2 LBIERATV, 2 OBER IR S W E %
JACCIEEH [l e 2 304 L 72, @E R oz, —
ANDBERED T o 7. W T LSNP & B e
2 & 2 WHE M BE O Rl 247V, N R oOME 2 e L
7z. 72, multivariate logistic regression analysis %
W, NZOBEICHELY5Z5RTEHRE L7

R NPT R LB Pk e o BN E D W A3 — 3
LTW=olk, 487 Bl 3561 (403%) I3 o7z,
multivariate logistic regression analysis D&%, PBHT
ROBEPAFRBICH IO, FEH7cm BLEBX (odds
ratio, 3.01:95%CI, 1.03~94), Vot EMAKE 2500 g £
i (odds ratio, 868 ;95%CI, 1.08~86.28), Hii i &¥NML
(odds ratio, 4.73:95%CI, 1.76~1349) ® 3 D>DOHNFT
Hotz.

GRS C ABTIE T, S —BIo N AL R o [l fE
EBWT HBOBMAEEN 40% RETH -2 L AR L
7o FEIOBAKRT7cm &, #EmE2500g L, w5
BENM DS ONETH 356, WE &6 L CRIBEE I
Wiig k& 72 M EOFHII 2 T 5 RETH 5.
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Peptide Alleviates
Cardiovascular and Metabolic Disorders in a Rat
Endotoxemia Model: A Possible Role for Its Anti-
inflammatory Properties

(J Nippon Med Sch 2010; 77: 296-305)

Yy RIORFMREIZETFNICETZ0BOE, KB
BICHT 20BMF U LFIRXTF FORREERD
i

Atrial Natriuretic

SR IS 3 /NFRBEA WAEH
HARBERF R 24 e R S AF ZE R4 ) o R e 2

B LS P Y AFRIRAT S R (ANP) dE4
DOIMEME, BERAF A S — 3 2 L CEE R &S %
HIKVESTHY, MEWRIEHE F M) 7 2FREH
BET D EHITIEE L DRSS, ANP OFLRENREM O
AREERIEL T3, Slilbivbili, €0 ANP Ot
RKIEVEH 24 H L, lipopolysaccharide (LPS) 2 C#E
EN2T7y PO FFEFEITETNVISH L TOLIM
., RIEFICHBIT 5 ANP OS2 W5 aHm L 7.

FHE RV MIVESY = v x ACCORBERT & L7
5y MILPS #H5 LTy FFF LI TEFVEER
L, ANP % 0.15ug/kg/min 2 T 6 B #% 5- L 72. ANP
Pe G RE R & & CFIIME & IRIAE R Fisk L, LPS #%
HET e ANP #5141, 4, 6 BRI ICEIARILIE &7 X 54T %
ffo7z. $720T7NV% 4 5 PCREZHAVT ANP 5.6
BRI DR LEIZBIT 594 b4 v (TNFa, IL-1B),
HARR T4 2= —Th2—BILER —BILKEOHN
KPS B 7 ((NOS, eNOS, HO-1, 2) @ mRNA 53
AR E L7,

BRANPHRSGHICBWTLPSIZTHE SN D
TNFa, IL-1B, iNOS, HO-1 DA LEICB1T 5B 258
PHHI S N7z, E5ITIFLPSIC L A MEMT & ANP 4%
X DR SN, M H AT BT I 2
W, 77 7— MREOLANYEI N

FE5EE C ANP OFifidk 513 v F b ¥ ¥ V2 & 5 0
B, RN U CSOENICER L, AHE RS
ZEAIRIR I NI,
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Summary

Journal of Nippon Medical School IZ## L ¥ L 72
Original #HX DI [Abstract] % HARERKFE-E M
FEICFISC [Summary| & LCHEZBHH MR ICE LD/
DT

Mitochondrial DNA Alternations in Colorectal
Cancer Cell Lines

(J Nippon Med Sch 2011; 78: 13-21)
KiGEMEKICHET3I I FU7 DNAZER

FEBEAN KPR ik BRI A
Alexander M. Wolf'  JiRZE & AR
WHZE=?  KRHEEE

HARBE R R AR R A BE B 2R JE R A
PH AR R R SR S B R A B FE R S A TR I B 4
SHARER RSB L ER 2~ & —

IPIURYTIIMEO S £ SE RESICLELRZ AV
F—% ROS DA, apoptosis DR % 4T 9 T E 2 Ml /)
WHETHY, MEHD DNA Z#>, &E, I P2 FYT
DNA (mtDNA) HifaZRE, SEEEL5 A TOMT
WHEINTETBY, FOBBLHEE, PUEHOKZMC
BOTHEELZEHZRZLTVS. KEFIHRATRD
ZWERNDO 1DTHY, MORERHERE, FH, PuEHo
EEEICOWTOTFRUNT RS L o TR, 22
ThhvbN I KGR ICENEBE, KEHF TO mtDNA
EROBEZW ST 57202 11 E O b HERKE
FEMBRRIZ B 5 mtDNA O &R IERF N 2 47\, the
revised Cambridge Reference Sequence (rCRS) & Mg
L, 2ROFEEZHE L. ZOHE, SFTCCmEoR
WHBLE ADDRETIAI-ERLE6DOANTHT T A
I-ZEREERAL PTLRETITIAIERTH S
MT-CO1 # 15T ® G6709A & MT-CYB i# fn T @ G14804A
BAXKEDOT IV REREZFISEIL, ATuS TR
I — %2 B T & 5MI-RNRI#E £ F o GI576A
(Heteroplasmic) & MT-RNR2 #fxT-® G2975A 133 + 2
YFUTOYKRY -5 RNA OWEERNLEICT L EEZ
b7z REFEICE D, THSHB O mDNA Z RN
WKCBOWTEELREHZ R LTVEZ EARBER.
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Clinical Significance of Synthesized Posterior/
Right-Sided Chest Lead Electrocardiograms in
Patients with Acute Chest Pain

(J Nippon Med Sch 2011; 78: 22-29)

MEEEICH T2 EREM/ EARMRFE CERDERKRL
=¥

T R
M oR%
A ARERR RSB R 20T J R 2 B R RN R B2
PHARER R IR Bk i AR

THAOLE LAt

IEREREERFBENTI S A T TR AR Ay i e

LY s HYUE®R® JHER WP

BEEB X A RO O 2 IERECZEIT 2 72012
&, Pk 12 FHELEROFEROATIIATH5TH 5.
LIE LIEEIFHE (V-Ve) RAHMWEHAELE (Va-Vs) 725
NS QYRR A L OBEERERE 725 F75, B
DEAEMHE CTRHMZELEFCAHEEN T2 25,
HLWEROBE TNV —F VICRFT L2 Li3d v,
Z T CARIIZETIE, FICHRB SN/ RE 12FE0A %Y
HAWTINS ORI 6 FEEBANERT LT AT LD
PR IO RPAG 2 Sk 7o, B2 Wi & BRI E £ %
F L7230 BT, BEHE 123538 A Ve, Ve, Ve, Vo,
Vs, Voibilia ERICFEL, BENCERSNZhE
NOFTTYZVLEREMKEL-EZA, WHEOWHEBIZED
STHEBLTBY, 30 BOMBEAREOTFIE Vi T 097,
Vi T 093, VsxT088, V;T098, VsT092, V,T088
W 2R L7e. SO ZE B A& ¢ ST &
AERTHEOAZERYHE L THEF LTS, Wb R
iz 088 2z THY, STHHOEEOHIHLDL Ebo
TRIFTH oz, BFWTHEIC X D000 6 FHEA R
EBROLERXZ IEREICKIELTEBY, SV 0TI #%
BECHEIREOIREN TRAELRBMCAEMN TH 2 & i
Ihi-.
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BAERKZAFBRRE 50 AFiLS1TE

P22 6 H12H (1) I5W~17H50%5 R w70 I ¥ RV HEOR

B—ab
HAERMAZEFSE20EARH [ RITA4L]

ERE [RPFED up-to-date : I & X35 |

T A ZDOBIL & IR

math F%E
H AR BB A B IR A b

1980 4RI ZIR E L% Bl L 72w MRIEARL YA VA (HIV) 13, RNA & Zh %588 L7 DNA 2#H5% 7
LR MOV YA VATHHLIERHLNERY, WEEFBREMERICY A VAREHDOEK
T 2 EASMEAEMERNZ T2 2 LIk o TEOWMMIFHICHH SN Z 05, T 2 D03EH
ZPH L72 HAART (highly active anti-retrovirus therapy) OFHMEANRRH SNz, Zotk, Z® HAART #k
PR LIRER, FREICERENLETIA NV AR LNTW/ HIV ICER L BEICB T Ao 4 V2
RITMIKELL T & 20, CD4 Btk T Ml & CICREASIRB O YEENTROON L r — AW L, BAET
i FHief BN REETERV] bDLEZONLIZESTWAS.

LA L7%A5, 2O HAART Bikz il L7256, B A OMICKHIBEET THh o 2o 7 14 Vv 2w id
BRI HIZoN, CD4 Btk T MIRBUIEH WA NDOEZ WY, &EMIZIED & OREAIREVHRT 52 &
HH Lz, ZoHFEIE, —im HIV IR LREARASIREBICH - 7281, BAEO HAART Bk Bk 2L L
TH ANV AIIMEE» SZEIHREN L Lid %, EINICEEER S TW2h ONEREOPWIC X » THIET
SUMEMEEZHR R LTBY, ZoEliZziaRER %2 2R ) BIICHERF L 20hE % s %nwZ L2 Wiko
Twhb, F7:f0k, HAART #ikx BIICb 2o TELZEF BV T4 REBEWREEOBENIHAINS X
TR, A AHNECTNT 72 F 72 B2 R L 2R % 0 2 WIRIICE > Tw 5.

ZD XS %, HHESIX HAART #ik 2 520 L HIV 2SEM M2 52T R L2 BE OB E Rz 2
A, FEANICBE T 5 CD4 4T 2 58 L -8R B2 NKT #ifa e & o Bk G2 H ) itz £ v 2k T
PEBEHFELTWLIEEZRWELZ., ZoZ bid, HIVETPRERBE SN TV X ) 2RI 268§ % 5
FREOHPIK 2 S CDA Btk T MIaRE7Z T <, WiBRITICHERLT 2 BRMERMLZ bENE LD TH
D, INSOMIEMNIZHEETE2 A VABHEL R ITIUE R SRV EERLTWS, KfHETIE, 20X %H
MEFIRL, #7z% HIV TIE~DOFRIZE L TE R THZ\W.
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A V7NV FAORIG E F DR

i =
WAL KR ZE R BE R A R FE R AR W 22 50 B 3032

FERZIRYIED &, HBIA VI NVZ UL B FI v 7 3B HEC—ERETETWAS. 1968 EDFEEA
YINEHFOFADRE, A0 FUEHEA VN O FORERR SN o7l FHBA TNV D
FEIGRHEOMEEZEZ 5N TE. 522003 FLAEEMEIER A 7 VT % A (H5N1) OiAT 23 F8l
BMTREZTBY), SOTA VAP TFIv 7 &R FaBtkrsfifin &z, HICZoY A VA )L
TR TR MIHLTORWIREEZ > Twb72012, TOIA VAP FI v 72l LEICiE
KRB EIRI ZWEENH -7, UL, EBEIZ2009FICNYyTFI v 72RBI LD TIA V7 VTV HH
ko A (HIND) THhotz. TOTANVREDED LICRIHFLELZT I A Y T VI VT A4 VAR BET
OEALERT, ADPDOANORBRENEEZEHRLZDDTHLI Wb o TS, 200084 AT A - AF T
I TRGDHER S NI, 2BICHFRFITT A VARERD, HRPTRELFETEZRILTETNS. BHEX
SNTWAIEEICEBIERITE L &, BEESN TV I EOHEGEE TWavy., L L, BUE L BgoiikiZ
— OB THNTEY, K — XV OFHRITIHEEINTVAS.

PEIA 7V IS B IR T EEOBICH RS E CTABIIIKELTETBY, SHOFE A 7V
IV HFAOHIE S RBTREIfTbI, —FT, TNETHESNTELFUA VIV U F IR B0
B olzZl, D7 F VMR ETETHISHIBTELR VIR -2 L, WITOREMZ FIT 52 L2FEFIC
Lo/l R ENOnILVALRMEELFEM IRz 72720, HA® 2009 £ OHAT T FHSENIC TR
THWERIIE DL -7, ZOHEE LT, HETEEEDOT 7AW &, ZFIELMARITE DIRIINA
YRZ TN—=TNDERDB Y olel b EDEZ SNTWEY, ERICIZIL K OBEPBMICKEAD>TID
I BRMIC L -72bDEFEZONE. 5%, RXDLWEESSLHEAL 7V ¥ A (HIN1) OF 2 HEO6H
TTHHEL LD IR BIEEIHERFTE L L W) RIEE R, SHITEESH LVHEAL ¥ 7V Y FoifTInk
WIFREZ 2R H 5. NS OFATISHINT KM 2 LT 27D SHOFHRA » 7 VL VOIS IZH
TOLMALE X LA LT TBLRLERDH L. ZODIIRIEO—Z2T 20 L7, #tH2350TiE%R<,
TATOEMREZ IR L 72 LTk & T A 5 ORGES L TH 5.
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g
BAREBKAZXNZBRSRE 50 AELSHE

HABERL R R B D Ax A

A #
HARER R AR AR R 2 7E R

[HH] HAREFR 2R O 1936 4E 5 HIC, RFEOMEMAER & U CHFZER 2538 S, EA0BLE R A A %
HoZ bllol, bbb, R¥FEHXER WMERICBOT2MHEU EMEICHEL, ZOEFhHr0EETHL
FELDWNICIR L 2 F RIS 2R 2 8 TE 2.

1958 4EEHA S, FNF THEBICHIE L T 720588 2 KRB R 2 2eR & L CHMIK L Twv & v ) BEEAE
Fh, 1960 4E (W3FI1354E) 3 A 21 AT CTHEEOSTE KR A 5 KB O % E ATEN S sz, BRI 30 RIS FAL K
PR TR R RE L7220, REDATIE, ARKKSE, HEZTERAY, KRERIKS, SFERKSE
DEFS RFETH -7z, REEEE T, AHR, RHER, HAKRER, WESRB L OWERO 5 BYCR, 24 58 A
Ehhi, EREIEFTTF1IHRTOOF 244 THY, PUEEIZ 18 A AFEEZF SN, 196045 H 6 HIZH 1 [l
DAFEREZHAT L. COAFERCBCCHEBABEFREEE (FHIE0 13, MhokFirE ) Thh, K%
BV T LS R Z I ICHEL C, BN R KEREE EARI2W EZORBEZBRITVWLS. LrL, — 5T,
BB % BEBOBERMT2SEE L TBY, TOEMBUSOBEETHNT, K¥ERBEINCHZe4 R e % i%
TWbWrmYELEZRBETHI LI MAEAOHBRIIERZ T T ThH-o722%, 1991 FFRFREBAIAYUET S
N, GEROWFIEE 2 REBEICIU) AA TRFBMZEAE L LB SN2 (MLEOFEZEIC AARER S
ORESR 2001 4F, =4 CGER) 2255[HL7%)

2002 4F CFRE 14 4F), FAVIERIRF L L CIWO TREREMMLES 217, MEHEREe IR T L b1
B TLO v o =%, Thbb, REOHFRICH T ST, WR0E2REBIRE, 1R8N oOMIEE
REETHIEERFOHEHELTHBH LD TH S, BT, 6 HEGR, T HE2AL, IhFETIlcEt:
(FE%) o%4i%, W 1,300 4, £ 1920 2407t 3220 #4125 L TETWD

2008 4E1T 1L, Ak e MU S HE U CHRBR R 2 - REREMiZ Hiak L, /— FIEICB I 2078858 e
B E510, RFROKBEFRICE L TIE, 1998 EICNS 727 U —F kv & —BifEs L%l 7o »
74 THEAETE (2003 4EFEM FFEMRGE), 2007 4EFEAL SR ZE M S 3E, 2008 4F MM I BF 8 JE AR R S8 R
¥ QM) hE RALEHRLTETNS, 20004EE L), BRM#EBNORKERZZREL, BERDHMEEROZT
Me L7 FELD, KEBROAZESEREE L, EMOFEEIZ 25 HHERBIREAL 2. FERS, KREFROT
FIvyaryRY)v—0DflEziELw, ¥INAORE, HREHNOEELE EE2 ke LEBL A, K%
beH O F AL, ®mEAL, BB LEM-> TETWw5.
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HARBERRFERFBE L T D AF 2 MRS 5P E I

KB
RN NS -2 8

1960 4 3 H, XA BUGHRE#E) Bwo b L, fEROERGHELRED, HOOMIEDA TR L,
FROFEE L TELHELAREFOAMOBTRE HI L L CHARERRZER SRR SN, O HMIZHEAR
BINCIZZEDL B %L, BHEOAARERKFRFERT FI vy aryRy y—12hiibh, 4HTIZ, MAIR 2%
EZORREMFICNTTRET LI LML ETN TS,

PEAERFZRIC B DENHIREEDLZ 1L, HOPLOHME LTHIB LM SEONS 2 LB R
, ZOMEBRBEIIBIIZRENS, HEVEEMLE»>ER2S, THEAOIZEOREMRLERIEH S Z &8
LI HIEbhs. Wz, RAOHMITFEOLT S, H5VIIIEEE DS OMERED - & 2 B0 12K
Ll ed, MIfFLBYORFRTHRLILD, TOBRELAFTOMBELERLZVIOLLTHETLI LR, 2IHh
SEH L FHFOEAEN THIREZ B LTI 2 EDTENR, PENOEESEON, KELTL—27 2 —
HRENLTF ¥V ANH L. BNEFEORRIE BRICEZIENS . BREFY AL LTELZL2DIC
X, ¥EDLHAIHS, BIFEHEBE A T HA@L, WOLVCAREFEOZ EPEEOLL v 74 Y
TA—=IZE o TRERESL.

ThNEEBRORMOT— 5 R EOFUINBEERICOVWTOHGOE ZIUTER ) — M2, HrnikiETRL
LTELTBLIEDPEETHAH. BELIMEPMAICL>TTL—2ANV—Td T 5L, [HFEdDL X
ZFHABoF] L [AFSRICICEZ] L WHURELZHICTHAIENHS. L L, FERL % UEhdT
LW, EDEHIRIETHH-TH, RICHALDIZOHBOHGTORVIIERL TBErRAE RS2V, ZORKRL
RO RMDT— 5 2 T HI DD, HHFOERND LT, ZLXMAICL) T L= AV —8N/CL
ThH, HODXZRZORRAOPIEERLZ LIRSS,

HBIFA IS LD, HDHVIITREE D S OFRIC L 2 EERD, EARICEMAMNIETH-> T, WL Y [H
AR D & 20T, #EPDBUTRoT0AHIETTHL. ThWwR, HFOMRIZIEFRIMEL TR-oTnhHE
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Esmolol Cardioplegia: the Nippon Medical School
Influence

David J Chambers

Consultant Clinical Scientist/Research Director
Cardiac Surgical Research,

The Rayne Institute (King's College London),
Guy’s and St Thomas NHS Foundation Trust,
St Thomas’ Hospital, London, U.K.

Although potassium-based cardioplegia (that induces a
depolarized arrest) is the standard technique for
myocardial protection of the ischemic myocardium
during cardiac surgery, it has changed little over the
past 35 years. In contrast, the type of patient that is now
offered cardiac surgery tends to be older, sicker and
with more diffuse and severe disease. These patients
have reduced ischemia/reperfusion tolerance and it is
likely that the current potassium-based cardioplegic
solutions are inadequate for optimum protection in these
patients. Alternative solutions have been developed in
the experimental laboratory over the past few years, and
these depend either on inducing a polarized arrest (using
agents such as sodium channel blockers like tetrodotoxin,
lidocaine or procaine) or influencing calcium mechanisms
(such as high magnesium or calcium-channel blockers).
However, some of these agents are either toxic or have
prolonged effects that are unsuitable for the acute
reversible effects required during cardiac surgery. Since
1998, surgeons from the Nippon Medical School have
worked at St Thomas’ Hospital looking at the effect of
esmolol (an ultra-short-acting B-blocker, with a halflife
around 9 minutes) that induces arrest at high (mmolar)
concentrations. We have shown that esmolol provides
equivalent or better protection than the St Thomas’
Hospital cardioplegic solution and can protect for
prolonged periods at normothermic ischemia. Esmolol is
also effective when used as the arresting agent in a
blood-based cardioplegic solution, but did not provide
enhanced protection when combined with the St
Thomas’ solution. It was also effective during
hypothermic ischemia, allowing the interval between
multiple infusions to be extended to around 30 minutes.
Characterisation studies demonstrated that esmolol acted
by inhibiting both the L-type calcium channel and the
fast sodium channel (which should induce a polarized
arrest). For a clinical cardioplegia (with criteria that
include rapid reversibility and non-toxicity at high
concentrations), esmolol plus adenosine cardioplegia was
effective and may have potential in the surgical arena.
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Mechanism of Iron Regulation by Stress Cytokine
GDF15
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ACH OTRIZ BT, AERNNOBII % HIH S 2 5
¥ Hepcidin & Z DY A& % $H 9 ferroportin ® % X Hr
72 ER%Z B 725 L7z, Hepcidin (3P CTHEA SN E X
TF FTHY, BHEMIETintemalization 3 % ferroportin
OFREZ HIHT 2 HTHWINEFEL TV b, BERNTO
BT 72 SO BRI TEEREE & A U lasi g 2 5] & ke
ZF 720, IS L ARWVAZHEERN OSBRI 5 BN H 5.

7% 3 7 RF R EE R 2 & O RSB FAE 12
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7o, ZOE, BEZOEHMEYL O FE L AR FERRT
DOBIETHERET T EITOREPLDLDODEE< AL 7
a7 L—CTHBENICHITT 52 & T, TWSGL (encoding
transforming growth factor 1) & GDF15 (growth
differentiation factor 15) PEFIZH T X I 7 OMAE T
BHearzezsiL7, &IZGDF15 DEPFEWHTS >
722 LT, GDFISIIEH L7225, ZOFMANTHES
JoHE L 72R3EEk D & GDF15 ASi 243 X, g co
ANTY VY OFBEWE L CTHEENTOEHL VD LRI
M54 52 EdRENT.

L2 LEERDE LI 31F % GDF15 OFEHBER IEH 5 20
ERhTwiwv, 2 Tex vivo BERPRIMERIE I E 7L % #
1, GDFI5 OEEE X H = A A& R L72. b FERSIMm
Hisk CD34 Bptiflfia s =) AuRTF L & HITHEL,
FRIMERL % 38 L 72D H Phenylhydrazine (PHZ) %%
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B L7 PHZIIANEZ OV VERBEFDOLBIET
WA IC ROS # #EE L, Caspase-3, P53 ¥ 7%
WAL Lz T B =Y A2 FE L7 /2 PHZIE
GDF15 % 5Bl & ¥, &ML & L7z P53 13 GDF15 @
TaE—F—IIHE L —T, BB OBREAARMEKTIX
PHZ 12 £ %5 ROS I—:’:ﬁi?ﬁ‘&%ﬂﬂﬁ‘ GDF15 O A= 43w i
RSN otz TNOORKENS, EREMIZBIT 5
FBFRED—KNTTH % GDF15 OB EHIE, BHCH
WA ORFERN CTHBNIIEA Sz ROS ISEINT %
TRN=Y AT 7 F VA P53 %4 LT GDF15 D5 % 4
ET27-0LE 2 b7 FRIMEREEIEIZB VT GDF15
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