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## 4275239430 : MAJOR MEDICINE (CARDIOLOGY)

Key Words : THIAMIN/ CONGESTIVE HEART FAILURE/ THAI PATIENT /THIAMIN PYRAPHASPHATE
EFFECT (TPPE) / PREVALENCE
PORNCHAI LEELANIPON : THIAMIN-PYROPHOSPHATE EFFECT (TPPE) IN THAI CONGESTIVE
HEART FAILURE PATIENT. THESIS ADVISOR : WACIN BUDDHAREE, M.D., THESIS
COADVISOR : ASSO. PROF. SUPRANEE CHANGBUMRUNG, Dr. 65 pp. ISBN 974-03-0007-3.

Objective : To determine the prevalence of Thiamin deficiency in Thai congestive heart failure

(CHF) patients.

Methods : Blood sample were taken from patients who were admitted to King Chulalongkorn
Memorial Hospital with the diagnosis of CHF and examined for TPPE (Thiamin-pyrophosphate Effect) and
ETK AC (Activation Coefficient of Erythrocyte Transketolase Activity), to determine the prevalence of
Thiamin deficiency.Patients were interviewed and detailed medical records were collected to identify risk

factors for Thiamin deficiency.

Results : Out of 99 consecutive patients with CHF.15 patients (15.2%) had ETK AC > 1.15.
Among these, 7 patients (7.1%) were classified as having mild Thiamin deficiency (ETK AC 1.15-1.20)
and 8 patients (8.1%) were classified as having marked thiamin deficiency (ETK AC > 1.20). Age,
gender, ejection fraction, etiology of CHF, duration of CHF, history of diuretic use were not found to be
associated with Thiamin deficiency.Alcoholic consumption and low socioeconomic status were found to

be associated with Thiamin deficiency.

Conclusion The prevalence of thiamin deficiency in Thai CHF patients was 15.2%.Alcoholic

consumption and low socioeconomic status were the two risk factors for this condition.

Department . Medicine Student’s signature

Field of study Medicine Advisor’s signatureg

Academic year 2000 Co-advisor’s signature
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aena s A NIADA
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Tl A.A. 1991 Seligmann wazanie™ 1HinnnsAnmtingea (Pilot study) Aeafy
N192N19978 Thiamin way n19du Thiamin: eann eilda1ne Tuiiloe congestive Heart
failure 711450 furosemide Wwaaunw Ineldngunaaesiiiilu chronic congestive heart
failure gufiunng1den furosemide 80-240 mg/day 92a1Z198 3-14 1ABNW ATHIU 23 AU NGN
Aaugal flaifin1ng congestive heart failure wazlallfldenduilaninzla - 41uou 16 Au
Tnangunaass 6 Au gniaaniaagulian Thiamin 2u1m 100 mg/day uaan 7 3u ggnin
ﬂﬁ?ﬁﬂ‘]&ﬂﬂﬂﬂﬂﬁ?ﬂﬂﬁim‘w 92AU Thiamin lpamsaa TPPE (Thiamin Pyrophosphate
Effect) wu31 21 T4 23 AUIBINGUNAADY fin1nzaa Thiamin 200e7 2 T 16 ALIBINGH
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syndrome 88LN8RANNNATANURNIEAU cellular ATP LA An3udaans Adenosine
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crossectional study gty 38 Au AdnsunasineEn s lu Cardiology clinic of a
midwestern tetiary-care medical center 'ﬂ’]ﬂmgﬂ 55 + 14 1 1%ﬂ6j34ﬂﬁﬂ@ul,ﬂu age-
matehed control a1191 9 AL TagldAn ETKA (Erythocyte translectolase activity assay)
Ha1l31n2)91 8 T 38 AUIBINGNNAADY (21%) HN9E Thiamin deficiency a0z 7 lu 8 A
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Tungulsaiala aznuniazaanazdulndipasiu e Feaas 9.1

2. 1 A.A.1975 Vimolkesant S. uazAniz™ wut1amen1Amta dn1nendesines

Au Fasay 22 uay Sauay 25 lua man1Anzduaaniassiiie
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3. 1 AA1983 WTUNS ANAR uazAuy™ wunIsRanIRzane neriuluniiig

waulne 1y 5aeaz 19.6

4. U an. 1991 Taned qiide wazane'® wunnzananesiiu Tuanalnginiwies
A5RINe Faeaz 7.6,

5. 1 Ad. 1990 uwAde fulwans warensy’ wuntnzanalnaziy luanotinu
o o a v
Aaninauaaonil fasas 33
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28ALUUNNGIREY
szannsldlunsinmn

1. dszannadlmang (target population) 1m”Lm'éﬂaamw%mﬁﬁm%ﬁﬂwé’umm
1N New York Heart Association (NYHA) New York Heart Association (NYHA) functional
class Il D19 IV

2. Faaeing (sample) lon éﬂqaﬁﬁ@mmﬁaﬁq el

2.1. gihanazialaduiias m1x New York Heart Association (NYHA)
New York Heart Association (NYHA) functional class |l IV mnmmim °] ﬁLﬁJjﬁmu@u
S lulsaneu1aqinaanTnd 15319 1ABUNEIEW W.A. 2543 D 1ABY FUIIAN W.A. 2543

2.2. guauynandinnginisalunisiufozesiala Aadudn left
ventricular ejection fraction (LVEF) < 40%

2.3, fiheynavldldFunsiunisinedeg Amfuiiviie (nezihy sie
Annfurfindurdunan athatien 3 Feu

1.4. Huhanauady unnga 14 1

YUIRAIDEN

faanns aguanisAnen szt Tedy 95%

1 tﬂl dl o ra %

AraNAaaAReunteNiUlA liiRuFeaay 10

ANENTBINNIZAA Thiamin Tudiseninnaerigladumanlulszimalnalszann

Sasay 9

PN AR RN 7% (0.05) PQIG’

(1.96)° (0.09) (0.91)/(0.1)°

32 91
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AURBUNIFAFIATEAL Thiamin

1’IZLABA L unclotted blood A1101 1 Raaans ldn TusiiAMg1uiumna TPPE
uAaY ETK AC [8ia9ana Lasddmnasivi

AURaUNITULANS

AN TPPE AN uuanIaznasiuiflusied

naglnaziulng TPPE < 15%
Anzana naziLagneeay TPPE 15-20%
nazane inaziuasingtalau TPPE > 20%

wlanasn ETK AC Nl Iesiandeinoisisnail
naglnaziulng FTKAC < 1.15
nzaa lnaziuesineaa ETK AC 1.15-1.20

nazas inartuatinetnlau ETK AC > 1.20
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dupaunisuilans ETK AC Mnlagfiaauazatanstinifan

nsiasnuani
al g 1 aa‘l 1
NTlana HANI89ENLINAN kNaL

N1959USILTRYA

ﬂq?Lﬂum@H@@qﬂm@H@LU@QmumLﬂUVLQ
= 1% @ o 1 e~
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NANTTULANAAN TPPE Nl8
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1. dayailfain nasutanars TPPE azgnilaniAmIWananIdIAxgn (Prevalence) 199

£
o

nMazn1321@ Ineziu (Thiamin Deficiency)siail

ANNTN (prevalence) = fﬁququﬁjﬂwﬁﬁqu Thiamin Deficiency

v

Sruaufaeiannfifininzialadume
2. l4pn Chisquare test NAINIANUUANFINNIENINS TRYATIATUININ UATAT ETK AC
3. lpn Pearson Correltion Coefficient Tun1sniAaddniuiszndng dayaitelsnnn uay
A1 ETK AC
4. nsAnuandld seAUANUGasuR 95 % uay A P < 0.05 lun1zAiuan Chisquare test

LAy Pearson Correlation Coefficient
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1. fuaeazlidudunsala ) annisaiviaendangma szavlneyi

2. fuawlidesdutingeudrldang a9 awnnisdenseanieiesdiminas ivinisa
AmFuneAne

3. gihearwnsadjimsniadaiunisinenls Teeazliinala o senisldinisinunaes
wnnel

4. Tugeinudaiiniznisralnesau @iy nslilnesiumaunusialyl @vansdanang
| 6 1 v 4 ¥ = % A =]
dutlsrlamisiogunn Inasnvesdion Wnadapesdasninvsaunulafiaeg 91a0
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NAN1SARE

AAUN 1 TayaNUFIU 12IUTTINTNINNA

filaefitidnnisd@nen § 101 aw iy wATie 59 AW INAWEN 42 AW Wk 2 A
la@1:8190M999A TPPE WazANETK AC 16 1iasann faastingidanudesia naulssunismaia
% a oA a Yo a aa a aa a dgl
neeelifinag Hfteededin 4 au Tne 1 AU @eTinain nnsadagulslunIzua
= a aa o A =l o U o Y a o
Ran, 2 puadTInann leaalaanaaen 181013 Fladuwacuazinlafuiadaay Anu

o o 4 a aa ¥ zﬂl zi’ ar A o ¥
AR, ALEANIEY @eaanmreizadlanna Fafiaziivinladuian

ANANTIA 1 A1 ETK AC T4 agflutas Aedssan windu 1.04+/-0.18 Aniads
TuwAnce winiu 1.02+/-0.11 uay Aneae luwATie Wwiniy 1.05+/-0.22

a1ggfilee aglitaaraus 20 19 89 1 engiedn 60.4 T ArAdudaRLUNINTgIW

o a A

Wi 15.4 wiegadeny@ny gendnang lantes Ae 63.2 U anueh aadenyededu 57.9 1

o 9l

o

nanurediseiiN AN daqlndiAesiudininsguluaulng Ae Avedeee
ANNEYS WINAL 160.4+/- 9.4 s, WINENAL Wiady 58.3+/-16.9 Nn. AAaiNATIeNIe

(Body Mass Index or BMI) Winfil 22.5+/- 4.8 An./u.”

\NaNaTuIANANAAEN BRsInIswiuialageanguninunAnAeudnauie Ae
93.8+/-20.5 AauNd IneMiel azlenINGININANEas AR T8l WinAu 95.7+/- 20.6 AFIFA
al dl =l al o U o :I/ 1 al 1 dl o a o
W anusviie Jemausuaasiala 92.2+/- 20.8 AsFaUNT ANRATIasANNAUladinsg
11 (systolic blood pressure) AR 125 +/- 27.4 Raawmslsen AnNsulainfaand
(diastolic blood pressure) \i 76.61+- 185 Nadwmsilaan @edndn aglunnsinendng
Unm
2 = e ciny g o o T
filagynaulunisdAnenil Harpandainnsolunnsiusaaasiala Geiniludn left
ventricular ejection fraction (LVEF) #aaind1 38 Wiy feaaz 40 Aunauaitindnanem
A LVEF 2e9nguns J5aus Faaaz 10 - 40 Aledaves LVEF {u fesas 29.1 tnaazd

U < ¥ a %

Agendianies Tungudmeds (5

q o

BEIAY 30.4 +/- 8.2 Tuiuila uay Feaar 282 +/- 7.9 lu

v o’ [

auimng) ANNANIUSITNINg Anlnaziiu uay AN LVEF Tilauduiusiunieads (p =

D

= o

0.709) aailifednAty Auanslugali 1
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o deq o - d X e
WagainsrazoaigilaaBuiainismiles wudiaAliANLAns1eiuaanly
fileusiazan daanswst 1 dlank De 1 hien Aednvednanfenatae 16.1 hiew
wazAdeuuNInggl wiady 22.1 Tnediaadoulugy NeaniswillesluszAuaes NYHA
FC Il Tuansgidnuninesialulssmenuna dsssnns Faaar 50.5 vesfthavianun Nivas
\{lu NYHA FC 11l Fasiaz 33.7 uay NYHA FC IV $asas 15.8
TudrednaniInsaanIeiesliminis wudn sedulatuatinsner vesdilen el
WnosiAeudneLng Ae A1 total cholesteral Winfiu 187.4 +/- 62.0 1N.518 AA. AN triglyceride
Winfiu 145.8 +/- 75.2 4n.6A AA. AT high density lipoprotein WinAu 44.2 +/- 10.1 4N.6A
AR. AT AN low density lipoprotein WiNfiL 114.0 4/ 55.8 1n.6ia AR, HaN19aeL RN
1 X 1 ' ¥ A I = A VN | d”
1TNN19ENN91NAE19871903 L Ao dduteiaen Aranstlsiuluaen aesgilanguil
aglunusiAanUnA (low normal) A8 hematocrit HANRALWINGTL F8218234.3 hemoglobin
Aadewiniy 11.5 un. fe Aa. LAz albumin NARALWNGTL 3.1 1N, fe A4.
filalsainuauannnigAnes wil 39 398 Asflu Saeay 39.4 1awvianun Tag 31
P ~ = ~ o A =
78 lifinnqenisananezdly, 5 98 An1eenisena nezdy sxALeeu Nwae 3 31 N9z
= % =3 tzll %; A .
n31Anerdy sxAuluNAIg D JUIsN (B399 5) Wnaluaenlnizanaung (fasting
plasma glucose) ARt dszannt 1509 un. sia AA. ANDENUUNIATFIMYINTL 82.0
(A19797 4) whatalann andusesnszmindd AsinanalunIzLdlAeatl tASuANINAann
[~3 1) E ?:/ o/ A dl 2 Yo o L2 dl
anmnzandiuthavasilaeluaneiu waz ananszduluaannfilae1azy vinldidningma
1§ gavizasndiagafluasy szduinaaws uaz Adlunga-rglunszuainen aglunaet
1nd TngAueden e 2eanaalbnaeniszanns 135.0 mEg/L, inaellunad@en 4.2 mEgL,
inaeAaelsd 99.2 mEg/L way wnasluATUamwn 22.4 mEg/L wiie Aansaunluwdnisg

nanuaedls wudnien g@elulnsiai(blood urea nitrogen) waz ArAsziefitulunszug

a =

waniinTy npedevedy By lulngan windu 32.6 1n.se A, Way ARALTEIATTLENT
W WL 1.9 Jnsie Aa. TAMNRALNAWAIN e1alina1n n1azansEaaInANALLaY

[ ¥

N A a a dld @ v
10495198 Y30 ANANNRALNRYeIANNaL neuLaa T 15
= 1 N o 7 o o
pNgNIesNIrae eriulunguiihaialadumas auunlaewe  Auanslu
AN 2. WU9 15 378 (Bauay 15.2 189%auNg) n1nvenalnesily Inedumie 12 518
(Foaaz 12.1 2awisunn) Wuugs 3 918 (Gasay 3 1a9ianun) Walde1 ETK AC unnnan
1.15 Wluaedinuiisniaznisanameziu uazwudn 8 918 (Gatay 8.1 189vianum) JAnog
= 1 [ =& dl 1% I [~1 (% ]
N lnazdusiudn (Uunans 19 guuse) Wald ETK AC wnnda 1.20 {luqasinutismes

A19en3aNa ez ludusuda 1oe 6 ¢ Gauay 6.1 wa9iannm) Wuane 2 ¢e Gagay 2



15

o o

waevanan) Wunds aednelsimu A uwansned 19 RTs d ATy nNaliATeudnand fe

o

Aznnsnalnazly (P = 0.198)
Wanasun Tudaasang wudn Hilae 60 918 vise tszun Fasas 60.6 189MIIUNA

Hangunndn vse wihAu 60 T uar Fewar 70.3 aasilienidnnzndaslnesiu (11 99)

]
= A A 1%

Tugilaeninzannezii (5 318) Hadg N1nnan vise Wiy 60 U Maean Saaas 19.7

[ %

(4 3181) Hagpngn 60 T Aauandlu ans19n 3

A1519N 4 AT AN 5 LLmm@”ﬂﬂmxﬁugmmqmﬁﬁﬂéluu\iﬁhﬂ ANNTEAL

a A

= | 4‘ a 1 1 = dl
mazlnazfulusreanng LHRWANTEUIRIE - ALAN Iuﬂqmmﬂwﬂmuﬂﬂm Hangiant

9

dszunne 60.3 T, Tunguanalvesiinaniias Sentieds 57.6 T uaz Tunguiinnalnesiiu

Wudn Hongiaan 64.0 1

o 1% aa o

WA ANy e 19ddad1AynIsaifaesfonlsnianyeednen

o

(anthropoetric parameters) 323 NYN ANNNgNIDINTIIEMOAY (ANGY P =0.368, 1N

WINGa P = 0.422 uay AIFLRNI8T19Ne (Body Mass Index or BMI) P = 0.320)

¥
= a o

annaAneil FandaeBunnidaulun) dwanslunse 4 dnldfiaonuduiug

° o

AUt NN ATUNINADR fusysy ETK AC 99als aindu faudsives 2 6n ARANN

7

o o aa o

duius adeldadAnyneadfAnuaziy ETK AC A8 A1 hematocrit (P =0.031, Pearson

Correlation Coefficient = 0.188) Waz AN hemoglobin (P = 0.028, Pearson Correlation

Coefficient = 0.193)

1
aAa A

duniudnwaiengnatianiudeyaminnnIn 2895ios Aeuandly A1519N 5 Wy
1 = v VN zl/ = o A [
41 58 9181 e Feuay 58.5 wasKieviauNe Hlsaalarnaiaan 18 91e 1w unstable
angina, 27 918 Andsilevialanie 1Ha Q myocardial infarction, 7 318 Andnuiiletiala
A8 1A non-Q myocardial infarction dausewae Wuale Wuwdnenassa (chronic

. = \ < y i f=iey & A X Iy

stable angina) vi7a e nsdunhanee Tungundlsarinlaiaaent 11 9a (Fesas
19.0 aa9nguilsavialaznaidan) infaznsadinaziu las 6 918 (Fetiay 10.3 1a9Ngund
psirlaanAaen) Hn1ozn1nsaalnasiuasiteinian

N ~ PRy \ - \ 2 Aa e P

Hffthaies 2 au a1n 15 AunANNensasIneriuwint NseAuANwmTan Ty
NYHA FC IV uay iagaaai In1311a nasiulusziueen

Tunddgmaznisiiuaesiala  filssdoulug Hdsmazniaduresialaiiuln
(normal sinus rhythm) (82 318 ¥7a Satay 82.8 aavdiloavivunn) way daulun)lézunis

¥
Aadesihlalpanndngisdiiala (69 318 ¥iTe Feuay 69.7 URWNUNA) UBNAINTNWLAN

giloe 41 918 Gausy 41.4) uay 23 98 (atsy 23.2) NilsvdRguyns uaz ANEIN AN
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ae, Hilaeunndness (56 918 vive ewar 56.5) weangusantng NilsedRlaFunndy
tlaanay Tedaulunjiiluan furosemide, 8 318 (Faaay 8.1) NuszdRlfFuen beta blockers,
44 378 (Basay 44.5) NisedRlasusn aspirin . 37 918 (Fagay 37.4) Nuseimladuen ACE
(angiotensin converting enzyme inhibitors), 37 978 (Fesaiaz 37.4) JuUsedRlesuen nitrate,
6 718 (5088 6.1) 23R 15U calcium channel antagonists kA 21 918 (%aeay 21.2)
= el Yo . . | 1 1= 1 1 a o o o aa o a

NilsedRldfuan digitalis daulvn)ldfpnuuansnednaldadAynianneaediauilaids

I d” dl al :J/ o/ a a % 1 i’/ dld 1 1 al o

ANINIATE Dinasiuisainsedy Aifies 2 faudawinti ARANNLANFNeENaHil
PR

Ary Nszdunesiiusng Fe dsedAnishngs (P = 0.001) uaz 1ATEgIUE (P = 0.010)

2

|

[

\HeAMINL A1 odd ratio 2891lsedRin1sANgs szl 4.8 uaz 1.7 ufueeniiAsegiuzain
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Patients' sex Total
Characteristics male female
age 57.9+/-15.3 63.2+/- 16.0 60.4+/-15.4
ETK AC 1.05+/-0.22 1.02+/-0.11 1.04+/-0.18
height 164.8+/-7.5 154.0+/-7.1 160.4+/-9.4
weight 63.5+/-18.6 50.5+/-10.2 58.3+/-16.9
BMI 23.2+/-5.4 21.3+/-3.7 22.5+/-4.8
HR 95.7+/-20.6 92.2+/-20.8 93.8+/-20.5
SBP 124.2+/-25.0 126.5+/-31.5 125+/-27 4
DBP 76.9+/-17 .4 75.5+/-20.0 76.6+/-18.5
LVEF 28.2+/-7.9 30.4+/-8.2 29.1+/-8.0
Duration of dyspnea 16.3+/-18.4 12.5+/-19.4 16.1+/-22.1
TC 185.9+/-56.7 187.46+/-69.1 187.4+/-62.0
TG 129.0+/-67.9 167.7+/-78.6 145.8+/-75.2
HDL 44.0+/-10.3 44.3+/-9.7 44.2+/-10.1
LDL 116,1+/-55.7 110.0+/-55.4 114.0+/-55.8
HCT 36.44/-7.1 31.3+/-5.7 34.3+/-7.0
Hb 125¥12.7 10.5+/-1.9 11.5+/-2.6
albumin 3.2+/-0.52 3.0+/-0.5 3.1+/-0.5
FPG 153.2+/-73.7 147.2+/-92.1 150.9+/-82.1
BUN 30.5+/-25.7 36.2+/-22.0 32.6+/-24.3
creatinine 1.8+/<1.8 1.90+/-1.9 1.9+/-1.6
Na" 135.9+/-4.5 135.2+/-6.9 135+/-5.5
K" 4.2+/-0.7 43+/-1.0 4.2+/-0.8
cr 97.8+/-8.9 100:1+/-7.0 99.2+/-8.2
HCO, 22.3+/-5.7 22.5+/-5.7 22.4+/-5.7
UNIELUG ETKAC = 1 + TPPE (14 TPPE 15% = ETK AC 1.15)

100
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A15199 2 memmﬁ LL@%“’%’]uQu%"ﬂﬂ@z‘ﬂﬂ\?éﬂQﬂ TARILLIN AN LNA LL@Z?%ﬁ‘LIhI@%qu
ETK AC sex Total
male female
<1.5 47 37 84
47.50% 37.40% 84.80%
1.15-1.20 6 1 7
6.10% 1.70% 7.10%
>1.20 6 2 8
6.10% 2% 8.10%
Total 59 40 99
59.60% 40.40% 100%
UNELUB) ETKAC = 1 + TPPE (111 TPPE 15% = ETK AC 1.15)
100
a a o | o =
A1919N 3 LL@MWJWND‘HNQUQE TPEILLNANN LA 21¢ LL@$?$®U1VI@$NM
NUMBER OF PATIENTS
ETK AC male female Total
< 60 years > or = 60 years < 60 years > or = 60 years
<1.15 22 25 13 24 84
1.15-1.20 2 4 0 1 7
>1.20 2 4 0 2 8
TOTAL 26 33 13 27 99
NNEILIR ETKAC = 1 + TPPE (1% TPPE 15% = ETK AC 1.15)

100
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Clinical B, Total P-value
Characteristics <1.15 1.15-1.20 >1.20
age 60.3+/-15.6 57.6+/-17.7 64.0+/-11.4 60.4+/-15.4 0.243
height 160.0+/-9.5 162.8+/-4.6 163.5+/-7.1 160.4+/-9.4 0.368
weight 59.0+/-17.8 60.6+/-9.9 57.8+/-13.0 58.3+/-16.9 0.422
BMI 22.5+/-5.1 23.4+/-2.8 21.4+/-3.7 22.5+/-4.8 0.32
HR 91.9+/-18.7 120.6+/-25.6 90.3+/-19.4 93.8+/-20.5 0.011
SBP 127.0+/-28.0 128.3+/-30.2 108.1+/-20.6 125.6+/-27.4 0.125
DBP 77.1+/-18.1 79.4+/-25.2 68.3+/-16.1 76.6+/-18.5 0.227
LVEF 29.2+/-7.9 28.0+/-10.3 31.4+/-7.2 29.3+/-8.0 0.709
TC 190.5+/-64.3 179.4+/-60.1 161.4+/-32. 187.4+/-62.0 0.096
TG 147.5+/-78.0 138.7+/-76.1 134.0+/-44.0 145.8+/-75.2 0.293
HDL 44.0+/-10.2 48.4+/-7.0 43.0+/-11.3 44 2+/-10.1 0.423
LDL 117.1+/-56.8 103.3+/-70.0 91.6+/-18.0 114.0+/-55.8 0.09
Hct 34.0+/-7.3 36.9+/-5.2 35.2+/-6.1 34.3+/-7.0 0.027
Hb 11.4+/-2.7 12.4+/-1.7 11.9+/-2.0 11.5+/-2.6 0.028
albumin 3.1+/-.05 3.0+/-0.3 3.2+/-0.4 3.1+/-0.5 0.486
FPG 146+/-79.0 171+/-44.9 180.6+/-129.5 150.9+/-82.1 0.099
BUN 34.0+/-25.7 23.4+/412.2 26.9+/-13.7 32.6+/-24.3 0.134
Creatinine 1.92+/-1.72 1.28+/-0.62 1.5+/-0.39 1.9+/-1.6 0.144
Na" 135.7+/-5.6 134.7+/-6.4 186.3+/-3.5 135+/-5.5 0.475
K’ 4.2+/-.09 4.4+/-0.3 4.4+/-0.7 4.2+/-0.8 0.23
Cr 99.2+/-8.6 98.9+/-7.0 99.8+/-4.3 99.2+/-8.2 0.449
HCO, 22.5+/-5.9 21.9+/-5.7 21.1+/-4.1 22.4+/-5.7 0.242

3

* aunnslaeld Person correlation




23

AN9IN 5 LaAsTeyANUFIUEIAUNIN TaelLNaNITAL Ina Ty

a9 q

clinical Number of patients TOTAL P-value*
characteristics <1.15* 1.15-1.20** >1.20***

Underlying heart disease

IHD 47 5 6 58 0.448

Non IHD 37 2 2 41 0.52
NYHA FC

Il 44 2 5 51

I 27 3 3 33 0.449

v e 2 0 15

Cardiac rhythm

sinus 68 6 8 82 0.385
non-sinus 16 1 0 17
CXR
cardiomegaly 58 6 5 69 0.998
non -cardiomegaly. 21 1 3 25
Diabetes 31 5 3 39 0.198
Hypertension 25 = 3 33 0.077
Dyslipoproteinaemia 19 S 0 22 0.134
Smoking 31 4 6 41 0.076
Alcoholic drinking 1I® 2 6 23 0.001

Socioeconomic status

good 73 5 7 85 0.01
poor 11 2 1 14
Drug

diuretics 47 4 5 56 0.817
beta blocker 6 1 1 8 0.415
aspirin 35 5 4 44 0.297
ACE[® 28 4 5 37 0.141
nitrate 31 4 2 37 0.427
ccBs” 6 0 0 6 0.98

® ACEI = Angiotensin Converting Enzyme Inhibitor
* CCBS = Calcium Channel Blocking Acute
Auanslag ldAn chi-square
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Frequency
7
607
50
401
301
20
107
O el e ., o — —mm ETKAC
.63 88 113 138 163 1.88 2.13 2.38
75 1.00 125 150 1.75 2.00 2.25
SD = 0.18
Mean = 1.04
N = 99
gﬂ‘?i 2 WAAINITNIZAERIRINY O 1 (Inazl) ”Lumjuﬁam’wéﬂwﬁﬁqu
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MARNUIN N

AT NUAAITIEAIBAIRITRAYASN ) NlAAINNITNARDS

A191991 6 wassandaesdihauisnnuseiulnesiu uazanusulaingense Ay
AN
szaUlnaziy szAUANAUlAtinga 39U
as hunans FUUTY

Una 67 9 8 84
AAnTiae 5 1 1 7
ANRE9LAUTR 7 1 0 8
EAEY 79 11 9 99
NEILI6)

A Activation Coefficient Erythrocyte Transketolase Activity (ETK AC)

<1.15 PHIID svonaziulng

=K o al 0I 1
1.15-1.20 IGURK, szAvneziiumieen]
>1.20 PNEID svp InaziuatingLmugn

(szAulnuNang 5wzﬁugmm)

AAnuRulalingeutiannu JNC VI fail

pwsulafinguiniios 10, systolic. blood pressure 140-159 wa.lsen vide
diastolic blood pressure 90-99 1a.1san

AINAKIATNZIL1UNAN \iin systolic blood-pressure: ~160-179, wa.san 1i3e
diastolic blood pressure 100-109 Na.1Ugan

ANAUTATAZ LH8 systolic blood pressure =180 wa.1/98% 138 diastolic blood

pressure =110 Na.13an
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519N 7 memmﬁlmmé’ﬂwLL‘Li\‘]mmzﬁu"Lm@zﬁu 0 FEAUFNNT
sz lnaziiy Frequency Percent Valid Percent Cumulative
Percent
n# 84 83.2 84.8 84.8
snantes 7 6.9 7.1 91.9
FaeaLsinda 8 7.9 8.1 100.0
79U 99 98.0 100.0

Fayadlfiulally 2 20

SAUTINNA 101 100.0

\Wam1 Activation Coefficient Erythrocyte Transketolase Activity (ETK AC)

<1.15 PNIEID svuinaziulng
=3 o al OI 1
1.15-1.20 AN izmﬂmmummm
=3 o = 1 1 o
>1.20 PHIEI 22U AN UDE N9LALT
(szAUN1NANY 5\1ﬁ‘xﬁuqmm)
aﬂ dl L 1 % a %3 U o 1%
M15199 8 uwamsAdNDaesELaan N NIzAUnasiiu uevdnsnisE Ui lasyal
AN
szaulnaziiu FLAUDATINITLAUARINA 1A 593
% a (3
Ea) ina 159
Une 1 64 19 84
ANLANLAE 1 6 7
ALALTR 6 2 8
79U 1 71 27 99

fRsN19uLaialaLing 60 D 100 ATIFELN
Bradycardia A8 8R3INNTALI89%R 1A Tieeindn 60 ATIAEWNT

Tachycardia A8 8ATN1AUTE TR N1NNT1 100 AKIFRUNN
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Pearson Correlation

TayatdalTano - Sig.(1-tailed) N
coefficient
TC -0.073 0.235 99
TG 0.014 0.444 99
HDL 0.071 0242 99
LDL -0.116 0.126 99
HR -0.006 0.475 99
HCT 0.188* 0.031 99
Hb 0.193* 0.028 99
Albumin 0.093 0.036 99
Age 0.071 0.243 99
Ht. 0.034 0.368 99
Wt. -0.020 0.422 99
BMI -0.048 0.320 99
LVEF -0.010 0.462 99
FPG -0.049 0.317 99
Bun -0.146 0.075 99
Cretinine -0.017 0.126 99
NO+ 0.035 0.364 99
K+ 0.003 0.488 99
Cl- -0.015 0.443 99
HCO, -0.041 0.342 99

UNELUB) ETKAC = 1 + TPPE (191 TPPE 15% = ETK' AC 1.15)

100
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maei 10 uameAnAad uaznferas sediaeilduadld e dutlaanas
Furosemide
ng ldenduilagnns Cumulative
Frequency Percent Valid Percent
(Furosemide) Percent
Tad 4 45 11.6 44.6 44.6
14 56 56 55.4 100.0
LY 101 100.0 100.0
maeit 11 uaneAnA N uwasAnderas sediaen el dendutlaanaz
Furosemide
gl denduilasnag Cumulative
Frequency Percent Valid Percent
(Furosemide) Percent
20.00 2 2.0 3.6 3.6
40.00 34 33.7 60.7 64.3
80.00 13 12.9 23.2 87.5
125.00 1 1.0 1.8 89.3
160.00 4 4.0 7.1 96.4
250.00 2 2.0 3.6 100.0
CREY 56 554 100.0
Tad e 45 44,6
EREY 101 100.0
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maeit 12 uasAAaduazAnfenAY m@qﬁjﬂfmﬁmumﬁuﬁ@ma: Thiazide
funauazsunnsing y
nslgdenduilaaay Cumulative
Frequency Percent Valid Percent
(Furosemide) Percent
14 25.00 2 2.0 40.0 40.0
50.00 3 3.0 60.0 100.0
EAEY 5 5.0 100.0
Tl 96 95.0
R EY 101 100.0
maeil 13 uassApatadlazAnS ety m@qﬁﬂqaﬁmumﬁuﬁmm: Aldactone

o~ |
NUIUIALAZ TN RN ]

msbenduilaanns Cumulative
Frequency Percent Valid Percent
(Furosemide) Percent
4e11 12.50 5 5.0 50.0 50.0
25.00 4 4.0 40.0 90.0
100.00 1 1.0 10.0 100.0
794 10 9.9 100.0
T4 91 90.1
EREN 101 100.0
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FNe197 14 memm?{mméﬂqaLLﬂQMWmi:ﬁuiwmﬁu WAZITALIANNNITNTRNIAD A
(Hematocrit) Seldan Hematocrit LL‘]_i\‘mzja\l‘ﬁl 30%
szaUlnasiu ANAMNLTNURILABA (Hematocrit) 593
<30% > 30%
Unm 22 62 84
sdnties 7 7
SR 1 2 6 8
RN 24 75 99
AN97 15 memmﬁmmﬁjﬂwLLﬂqmqmzﬁuiwa:ﬁu uazszAvalbumin
lunagtiaiden Waldan albumin klngad 3.0 un sia aa.
szaUlnasiu g2A1 albumin 1UNSEUALADA (NA./AA.) 591
1.0000 < 3.00 2.0000 > or = 3.00
Una 29 55 84
sdnties 2 5 7
SR 1 2 6 8
CREY 33 66 99
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! dl 4 k7 dl .
LRAANATAINHD LLAZANTREAY ‘ﬁ@\‘]%ﬂQEIVWI”IuEIW Nitrate AMNUTHDUEN

N9 lgen Nitrate Frequency Percent Valid Percent Cumulative
(NN, / %) Percent
1411 30.0 21 20.8 55.3 55.3

40.0 6 5.9 15.8 711
60.0 6 ¥ 15.8 86.6
80.0 1 1.0 2.6 89.5
120.0 4 4.0 10.5 100.0
U 38 37.6 100.0

Tad1den 63 62.4
79U 101 100
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a ! a "y v A ) . .
M1519N 17 LAANATAITND LLASANTREIRE T‘ﬂﬂaﬂr)ﬂm'ﬂqu{l’] Angiotensin Converting

Enzyme Inhibitors ANTiatun A8 ULAazLTNNWAS

N9 e ACEI Frequency Percent Valid Percent Cumulative

(NN, / 9%) Percent
Tadlefen 64 63 63.4 63.4
4811 captopril 75 . 4 1.0 64.4
losartan 50* 1 1.0 1.0 65.3
enaril 10 10 1.0 9.9 75.2
enaril 20 8 9.9 7.9 83.2
enaril 30 1 7.9 1.0 84.2
enaril 40 2 1.0 2.0 86.1
enaril 5 i 2.0 6.9 93.1
enaril 10 1 6.9 1.0 94.1
enaril 20 3 1.0 3.0 97.0
enaril 40 1 3.0 1.0 98.0
enaril 5 1 1.0 1.0 99.0
enaril 10 1 1.0 1.0 100.0

LY 101 100.0 100.0

*ilugnlungu Angiotensin Il Receptor Antrgonist eiNnM3ANHIHaAsanTueNNgn ACEI
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LARNANANND UazANTataY 18451198 9Nuen Channel Blockers

N9 lde CCBS* Frequency Percent Valid Percent Cumulative
(NN, / 9%) Percent
Tailden 95 94.1 94.1 94.1
Iffen adalat 30 1 1.0 1.0 95.0
dil 90 3 3.0 3.0 98.0
dil 90 2 2.0 2.0 100.0
993 101 100.0 100.0

* CCBS = Calcium Channel Blockers (dil = diltiazem)

15199 19

WazLINNANG

LARIANAIND LAZANTREAY UBNELIENINUEN Aspirin AMNTEATLNALN

N9 lgen Aspirin Frequency. Percent Valid Percent Cumulative
(graine* / 2u) Percent

Tadlden 56 55.4 55.4 55.4
lden | 7 6.9 6.9 62.4
I 3 3.0 3.0 65.3

I 1 1.0 1.0 66.3

v 34 33.7 33.7 100.0

TN 101 101 100.0

* 1 graine NU3N0ad Ysganie 60.4n.
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]
=

FN9197 20
ﬂﬁ‘:'ﬁmﬁ‘guq‘lﬁ Frequency Percent Valid Percent Cumulative
(424 / M) Percent
U .25 3 3.0 7.3 7.3
.33 2 2.0 4.9 12.2
.50 9 8.9 22.0 34.1
1.00 22 21.8 53.7 87.8
2.00 3 3.0 7.3 95.1
79U 2 2.0 4.9 100.0
Tdgu 41 40.6 100.0
CREY 101 100.0
maeii 21 waseAipsnuazAnfetazaasdiaalsaialalaliut muduududen
fifiaing
NUIULTULADA Frequency Percent Valid Cumulative
ﬁﬁﬂﬂna Percent Percent
Tadiflulsaduannialalalauts 69 68.3 68.3 68.3
dulsmduiaanialalalouns
1 14U 4 4.0 4.0 72.3
214 11 10.9 10.9 83.2
314U 17 16.8 16.8 100.0
CREY 101 100.0 100.0
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a ! dl % °o o o A o
M1519IN 22 LAANATAITHNDLLASANTAEIREUD Iﬁ‘ﬂﬂﬁ‘:“\’]mqwq\iﬂqﬂ]?ﬂﬁ‘?ﬂsﬁ@\jfﬂﬂr)ﬂcﬂu"liﬂ’]

NINNIANEN
Tsadszama Frequency |Percent | Valid Percent | Cumulative Percent
laifilemrlazdnsinn 72 71.3 71.3 71.3
adrenal insufficiency 1 1.0 1.0 72.3
RA 1 1.0 1.0 73.3
Asthma 3 3.0 3.0 76.2
R thallassemia,Hb E 1 1.0 1.0 77.2
CML 1 1.0 . 78.2
SLE 1 1.0 1.0 79.2
COPD/CML 1 1.0 1.0 80.2
COPD/pulm TB 1 1.0 1.0 81.2
CRF 2 2.0 2.0 83.2
CRF/gout 1 1.0 1.0 84.2
Epilepsy 1 1.0 1.0 85.1
Gout 1 1.0 1.0 86.1
alcoholic/obesity 2 2.0 2.0 88.1
Heroine addict 1 1.0 1.0 89.1
Hyperthyroidism 1 1.0 1.0 90.1
Hypothyroidism 1 1.0 1.0 91.1
NHL 1 1.0 1.0 92.1
HNL, pulm TB 1 1.0 1.0 93.1
Old CVA 1 1.0 1.0 94.1
Osteomyelitis 1 1.0 1.0 95.0
Pulm TB 1 1.0 1.0 96.0
IVC thrombus 1 1.0 1.0 97.0
Scleroderma 1 1.0 1.0 99.0
Viral myocarditis 1 1.0 1.0 100.0
EREY 100 100.0 100.0




AasuneAsdaly meed 22

CML = Chronic Myelogenous Leukiema

RA = Rheumatoid Arthritis

COPD = Chronic Obstroctive Pulmonory Disease
IVC = Inferior Vecavana

CVA = Cevebrovascular accident

CRF = Chronic Renalk Frilure

NHL = Non Hodzkins Lymphoma

Plum TB = Plumonary Tuberculosis

AT 23 WARNANARINT UazAnTatas TedHiteiniuenduilaanas furosemide
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NALANTLSE auana balng AuAalale 593
ﬁm‘“ﬂgmﬁﬂmuﬂﬂm 48 (47.5%) 8 (7.9%) 56
lifwingaiviautlen 22(21.8%) 23(22.8) 45
CREY 70(69.3%) 31(30.7) 101
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4 o v o P dl o o
HACANTRERS ‘ll‘ﬂ\‘l"]\?ﬁ')%ﬂ’]ﬁ‘muﬂ‘ﬂﬂﬂ’)slﬂﬂl‘ﬂ\‘lQﬂfJEW]uWN’W]’]

o o o Cumulative
RINITNTLAULRINI LA Frequency Percent Valid Percent
Percent
AF 14 13.9 13.9 13.9
Complete AV block with
1 1.0 1.0 14.9
Junctional escape best
Pacemaker rhythm 2 2.0 2.0 16.8
SINUS 84 83.2 83.2 100.0
EREN 101 100.0 100.0
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a

AT 25 UARNATIANIND uazAnFeEas TaaNtiaialadnueng o) AlaUnG lugilee e

1
a A o

Tpvinlalalsusnamaauiialaiilu T wave inversion

T wave inversion

Nugala ﬁgﬁuﬁﬁﬂﬂna Frequency Percent
Anterior 3 3.0
Inferior 1 1.0
Lateral 1 1.0
Anterolateral S 3.0
anteroseptol 2 2.0

FMORN 10 10

o Y :’/
NN mnmmugﬂqw\mm 101 AU

anterior = BT la AU
interior 2 f9 1A AN 1A
lateral = nilgin lagudng

o o b2 [ 9;/ £ % o
lain ladupleiuiadiala

anterolaterol
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ANTNN 26 UAANAIARIND uavAnFaaar Tedniiaialadusng o) ludthendlulsaala

PRPR PR

Ialsunsniipauiinlalu ST segment depression

ST segment depression

v o ¥  ala a
Nuﬂ“’ﬂaﬁﬂ'—luﬂmﬂﬂﬂm

Frequency Percent
Anterior 2 2.0
Anteroseptal 1 1.0
Inferior z 2.0
Lateral 6 59
CREY 11 10.9

o EYy gJ/
UL mﬂmmu@]ﬂqum 101 AU

anterior = pTaT laduTn
interior = p19Ti 1a A 1A
lateral b BT BAN 1IN

anterolaterol

[ zl/ b4 L%
NI 1A
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AT 27 uAANAIARIND uavAnFaaar Tedniiaialadusng o) ludthendlulsaala

PRPR PR

IaTsunsniipauiinlalu ST segment elevation

ST segment elevation

HilainlasunAndnA Frequency Percent
ant. 3 3.0
anteroseptal 1 1.0
Inf./lat. 1 1.0
inferior 1 1.0

T4 6 59

o L :’/
NN @Wﬂ@ﬁuQuQﬂQﬂW\iﬁﬁJﬂ 101 AU

anterior E N9t lam 1w
interior = ASHNET RIS K
lateral % OSSN BT AL OR
anterolaterol = Lt aviala
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AT 28 UARIAIANIND uazAnFeEar TedNiiarialadusng o ludthendlulsaala

Talsuanamauialaflu Q wave

Q wave myocardial myocardial infarction

Nuaala m”’m‘?'iﬁ alnm Frequency Percent
apex 1 1.0
anterior 7 7.0
anterior/inferior 1 1.0
anterolateral 2 2.0
anteroseptol/interior 2 2.0
anteroseptal 12 11.9
inferoseptal 1 1.0
inferior 10 9.9
inferior/posterior 1 1.0

39U 3% 36.6

° XTI
NNEILNER mﬂmmugjﬂqum 101 AU

anterior = g lad 1w
interior = AOKHIETI RIS RN
lateral = ASE YRS IL AN
anterolaterol = Fkrutiaiala

posterior = SHET RIS

apex 2 eI DTS IR
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FN9197 29 memmaﬁﬁuﬁum@ﬁmaﬁqﬂ?mm asfinpitiuninnsne
TayaLTILEFuIm N | minimum | Maximum | Mean STD.
B1 (Thiomine) 99 .61 2.41 1.0412 1842
B2 (Riboflavin) 99 .90 2.72 1.2045 2724
B6 (Pyridocine) 99 .86 3.04 1.6624 .3484
Hearth rate) HR 101 50.00 162.00 94.2376 20.6534
Systolic blood pressure (SBP) 101 80.00 200.00 | 125.1980 | 27.7492
Diastolic blood pressure (DBP) 101 30.00 126.00 76.3267 18.4191
Hematocrit 101 18.00 48.10 34.2663 7.0176
Hemoglobin 101 4.90 19.20 11.44663 2.5367
Albumin 101 1.80 4.80 3.1099 5072
Prothrombin time (PT) 101 .81 2.20 1.1641 2287
SGOT 101 10.00 401.00 52.9505 70.7462
SGPT 101 6.00 495.00 50.85815 78.5560
Age 101 20.00 89.00 60.0891 15.7563
Height 100 145.00 180.00 160.3440 9.0489
Weight 101 35.50 144.00 58.1099 16.8849
BMI (body mass index) 100 15.63 44 .44 22.4127 4.8312
LVEF 101 10.00 40.00 29.0891 8.0689
FPG (Fasting Plasma Glucose) 101 47.00 486.00 15.06931 81.4862
Bun 101 8.00 180.00 32.8614 24.2940
Cretinine 101 .30 23.00 2.2614 3.3638
Na+ 101 118.00 146.00 135.6139 5.5946
K+ 101 2.30 7.20 4.2406 .8186
Cl- 101 48.00 115.00 99.0990 8.2517
Bicarbonate 101 7.00 36.00 22.3861 5.6639
TC (Total cholesterol) 101 78.00 457.00 | 186.5248 | 61.8256
TG (Triglyceride) 101 4.30 512.00 | 145.0822 | 74.6482
HDL (High Desnity Lipoprotine) 101 21.00 64.00 44,0891 10.0211
LDL (Low Desnity Lipoporotine) 101 12.00 309.00 113.4192 55.3969
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AN919N 30 LARNANAINND wazANFRaAT 2893EAU ezl M low density lipoprotein

(LDL) WaeAupinge

s¢mAU LDL (NN. A NA)
seaulnaziiu 1.0000 | 2.0000 | 3.0000 | 4.0000 | 5.0000 | 100.8000 | Total
<100 | 101-130 | 131-160 | 161-190 | > 190
AU 30 23 14 7 9 1
_ | % Aeansvdulnesiv | 357% | 27.4% | 16.7% 8.3% 10.7% 12% | 100.0%
e % ARAINTLAL LDL 78.9% | 79.3% 100.0% | 100.0% 90.0% 100.0% | 84.0%
% AnaNNTaTAn 30.3% | 23.2% 14.1% 7.1% 9.1% 1.0% | 84.0%
AU 3 3 1
M % AnanszaUlnasdiy | 42.9% | 42.9% 14.3% 100.0%
dnilas | % ARANIZAL LDL 7.9% 10.3% 10.0% 7.0%
% ApANNTTaN 3.0% 23.2% 1.0% 7.0%
AU 5 3
i % Anannszauinesiy | 62.5% | 42.9% 100.0%
TARY | % ARAINTLAL LDL 13.2% 10.3% 8.0%
% AnaNNTanAn 5.1% 3.0% 8.0%
AU 38 29 14 7 10 1
% Ananszaulnaziiy | 38.4% | 29.3% 14.1% 7.1% 10.1% 1.0% | 100.0%
e % ARANIZAL LDL 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
% ﬁmmﬂ%\mm 38.4% 29.3% 14.21% 7.1% 1.0% 1.0% 100.0%
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a ' n:ll % o IS [ % dld %)’ 1
A1919N 31 LRAANATAITND LLZQ?‘Jﬁ']ﬁ“ﬂEI@29]]@\‘]?3@‘].le‘1/]@$Nuﬁ]’]3~m@ﬂ§’]uw&lu7m%\lﬂﬂﬁ

o ndl % =3 Ly
"V]ﬂﬂ’]’)ﬁ‘l)i'ﬂ@’)’]m/lllﬁﬂ’mmﬂL’ﬂﬂGﬁLﬁ‘EI‘]JfrJﬂ

o alay ¥ @
“ﬂﬂﬁquﬂuﬂqqzqurJNﬂ@ ﬂ'ﬂ’mﬂ’]’)z‘lﬁ’fh’ﬂﬂ

594
2 1aid

AU 42 37 79
AnANIzAU Inazlu 53.2% 46.8% 100.0 %
ﬁmmnwﬁngmﬁﬁmuﬂ@m 85.7% 82.2% 84.0%
Apannsavsa 44.7% 39.4% 84.0%
AU 4 3 7
AnANszAUInazil 57.1% 42.9% 100.0%
ﬁmmnuﬁﬂgm{iﬁmuﬂ@m 8.2% 6.7% 7.4%
ApanTaa 4.3% 3.2 7.4%
AU 3 5 8
AnmuszaLInaziiu 37.5% 62.5% 100.0%
ﬁmmnuﬁﬂgm{iﬁmuﬂm 6.1% 1.1% 8.5%
Apanniavia 3.2% 5.3% 8.5%
AU 49 45 94
AnmnuszaLnasiiy 52.1% 47.9% 100.0%
ﬁmmnwﬁngmﬁqmuﬂ@m 100.0% 100.0% 100.0%
ARannTavalA 52.1% 47.9% 100.0%
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szaziaangiheRnivilas Valid Cumulative
(CED) Frequency Percent Percent Percent
17 16.8 16.8 16.8
.25 1 1.0 1.0 17.8
.50 6 5.9 5.9 23.8
.75 1 1.0 1.0 24.8
1.00 10 9.9 9.9 34.7
1.50 2 2.0 2.0 36.6
2.00 9 8.9 8.9 455
3.00 7 6.9 6.9 52.5
4.00 4 4.0 4.0 56.4
4.50 1 1.0 1.0 57.4
5.00 3 3.0 3.0 60.4
6.00 5 5.0 5.0 65.3
7.00 3 3.0 3.0 68.3
9.00 2 2.0 2.0 70.3
10.00 3 3.0 3.0 73.3
11.00 1 1.0 1.0 74.3
12.00 7 6.9 6.9 81.2
16.00 2 2.0 2.0 83.2
17.00 1 1.0 1.0 84.2
18.00 1 1.0 1.0 85.1
20.00 1 1.0 1.0 86.1
24.00 3 3.0 3.0 89.1
26.00 1 1.0 1.0 90.1
36.00 4 4.0 4.0 94.1
48.00 2 2.0 2.0 96.0
60.00 1 1.0 1.0 97.0
72.00 3 3.0 3.0 100.0
P 101 100.0 100.0
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71A28d Coronary Heart Disease
1).Q wave myocardial infarction
2).non Q wave myocardial infarction
3).unstable angina
4).chronic stable angina
5).asymtomatic
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Rhythm of heart beat

Body weight.............. (kg.) Height.....

Neck vein | engorged
[ ] not engorged
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CBC FPG

BUN Creatinine

Sodium Potassium

Chloride Bicarbonate

Albumin

SGOT SGPT

CPK Troponin T

EKG

CXR

Echocardiography IVEFY W e=0 0.0 1.0.

CAG(coronary angiography) (5’13?')

| single vessel disease

"] double vessel diseas

" | triple vessel disease
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MARNUIN 3

ABLNANANNITATIANNUBIUUANITLUNI5UIAY Thiamin

MYRON BRAIN AND OTHERS

2 GLUCOSE THAIAMINE

erythrocote membrane

2 PENTOSE-5-PHOSPHATE

Methylene Blue Thiamine pyrophospahte
\ 4 2 CO2 rans ketolase

2-GLUCOSE-6-PHOSPHATE

HEPTULOSE-7-PHOSPAHTE
/ TRIOSE-3-PHOSPHATE

FRUCTOSE-6-PHOSPHATE

TETROSE-4-PHOSPAHTE




Erythrocytes
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transketolase activity and the activity after stimulation with thiamine

pyrophosphate (TPP) in vitro using the method of Bethke, Changbumrung and Feldheim

(1975).

Equipments : Spectronic 210 UV spectrophotometer Bausch & Lomb

Microhaematocrit centrifuge (Hawksley, England)

Microcentrifuge model 152 (Beckman Instrument, Inc., California, U.S.A.)

Micromixer model 154 B. (Beckman Instrument, Inc., California, U.S.A.)

Shaking water bath

pH meter 5, 10, 20,30,40,50 and 100 LLI micropipettes and 0.4 ml microtubes

(Beckman Instrument, Inc., California, U.S.A. )

Test tubes (interior diameter 7 mm x 75 mm)

Heparinized capillaries (Sherwood, St. Louis, U.S.A.)

Reagents:

A.

Utility buffer, pH 7.4

0.85% NaCl W/V 3.12 mi
1.15% KCI W/ 80.50 ml
3.82% MgS0O4 WV 0.78 ml
phosphate buffer, pH 7.4 15.60 ml

checked for pH 7.4 after mixing.

Phosphate buffer, pH 7.4

K2 HPO4..3H20 22.:95¢g

bi-distilled water 950 mi

Adjust pH.to 7.4 with N HCl.and-adjusted volume to 1000 :ml with

bidistilled water

0.004 M thiamine pyrophosphate -ester-chloride (TPP) in utility buffer
(TPP-buffer)

TPP 19.15 mg

Utility buffer 10 ml
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0.024 M ribose-S-phosphate (R-5-P)

D-ribose-5-phosphate-Ba salt 0.5723 g
Dissolved in small amount of N HC1, then added 25 ml bidistilled water,
adjusted pH to 7.4 with N KOH, then adjusted volume to 50 ml with

bidistilled water

The solution was stored in many small portions at -20°C
15% W/V trichloroacetic acid in bidistilled water

79:21 VIV cone. H2S0O4 and bidistilled water

0.025% W/V saponin in bidistilled water

1.5 umole/ml sedoheptulose standard
sedoheptulose-monohydrate 15.75 mg

0.05 N HC1 1.25 ml

adjusted volume to 50 ml with utility buffer, pH 7.4, the solution could be

stored at 4 °C about 2 weeks.
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Proceduce: The basic activity, the activity after stimulation with TPP in vitro were done in

tripicate, including one blank of each sample. The reaction mixtures were done as

shown in the following order:

black Basic activity Stimulated activity
with TPP

Tube No. 0 1 2 3 4 5 6

Utility buffer, LI 10 10 10 10 - - -
TPF-buffer, LU ~ 5 - - 10 10 10
Haemolysate, LI 40 40 40 40 40 40 40
mixed well, incubated for 15 min at 37 °Cin shaking water bath

15% TCA, 50 5 . - - - -

mixed well, immediately
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blank basic activity stimulated activity
with TPP
Tube No. 0 1 2 3 4 5 6
R-5-P solution, LI 50 50 50 50 50 50 50

Mixed well, incubated for 20 min at 37 °C in shaking water bath,

after incutation placed in ice-water

15% TCA, U - 50 50 50 50 50 50

mixed well immediately, centrifuged for 60 sec at 8,000 g

Colour development : Hundred ul of the supernatant of each microtubes were pipetted
into glass tubes, added 500 ul of sulfuric-water mixture, mixed
well, heated in boiling water bath for 2 %2 minutes and cooled in
ice-water. After cooling to room temperature, the optical density
was measured at 405 and 350 nm against blank.

Calibration curve for determining sedoheptulose-7-phosphate

Contration : The various concentrations of sedoheptulose standard was
determined for calibration curve.  The reacted mixtures were indicated in the following

scheme:
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[Lmole sedoheptulose std/test

blank 0.015 0.030 0.045 0.060
tuber No. 1-3 No. 4-6 No. 7-9 No. 10-12

1.5 Lmole/ml
sedoheptulose 10 20 30 40

std, solution, I

Utility buffer, LI 50 40 30 20 10
R-5-P solution, LI 50 50 50 50 50
15% TCA, ],ll 50 50 50 50 50
mixed well
H2S04-H20
50 50 50 50 50
Mixture, I

Mixed well, heated in boiling water bath for 4 min, cooled in ice-water; after cooling to

room temperature, the optical density was measured at 405 and 350 nm against blank.

The difference of the optical density was calculated. The three values in each

concentration of standard were averaged and calculated the calibration factor (F).

F = umol S-7-p/test
Delta E
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Calculation of transketelase activity and the activity after stimulation with TPP in

vitro: Erythrocytes stimulation transketolase activity (ETK) was expressed as the number

for mole sedoheptulose formed /min/litre of cell suspension at the 40%

Hematocrit

ETK

1/20
1000/0.01
40/54.5

0O.D. sample x F x 1000 x 1 x40 U (1.U.)

0.01 x20 x 54.5

difference in O.D. reading at 405 and 350 nm

umole sedoheptulose standard / test

O.D. standard
factor that convert to 1 minute
factor that convert to 1 litre
factor that convert to 40% haematocrit

(working haematocrit = 54.5)

The activity after stimulation with TPP in vitro was expressed in term of activity

co-efficient ( OCETK).

ETK

or

Normal range

units with TPP — stimulation

units without TPP stimulation

O.D. with TPP — stimulation

O.D. without TPP — stimulation

L ETK < 1.15
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