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Different Level of Plasma Free Hemoglobin between Qi-deficiency
and Fire Heat among Korean Stoke Subjects

Ji Hye Lim, Mi Mi Ko, Jung Sup Lee‘, Myeong Soo Lee, Min Ho Cha *

Brain Disease Research Center, Korea Institute of Oriental Medicine, 1: National Rehabilitation Center

The purpose of this study was to fine proteins, which have significantly different level in plasma between
Qi-deficiency and Fire-heat group of Korean Oriental Stroke pattern identification (Pl) among Korean stroke patients.
Eighteen stroke patients with Qi-deficiency and forty nine patients with Fire-heat, which had critical syndrome of each
Pl, were participated in this study. Plasma protein pattern were analyzed by SELDI-TOF MS using Q10 strong anion
exchange chip and Mass spectral data (m/z) statistically determined. The expression level of proteins, which were
different between Qi-deficiency and Fire-heat in the results by SELDI-TOF MS, were confirmed by western blot. As a
result of analyzing plasma protein by SELDI-TOF MS, six protein peaks were significantly higher in Fire-heat group
than Qi-deficiency group. Two peaks among of them, M15003 and M15745, were respectively identified as hemoglobin
alpha and beta in previous study. Expression level of plasma free hemoglobin of Fire-heat group was also confirmed
higher in Fire-heat group than in Qi-deficiency group. These findings suggest that plasma free hemoglobin is a
candidate for discriminating Qi-deficiency and Fire-heat group according to pattern identification (PI) of stroke.
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Ate] dA(FH)ddle A A& vrFste 4% dud
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ol ARE Fe Hx 9iid e vf¢ v Fddn Fitsim

FAHoE By ollet BFHOE IR 2 (U,

=58, AeHad 5ol AT dZol a5 I 7Sl
AA e} Astel] whgE o] 1o o]Fo] RF e E Aol A
ol Uik 5ol AW wpe] ertAE Fohfle 4L o
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SELDI-TOF MS (Surface-Enhanced Laser Desorption/

Ionization Time-of-Flight Mass Spectrometry)= 2D} 37 $H4}
R ARATF @ild ExAo|E LotRed &8 A5
43 Folgdol w¢ FA AFEY sreA) J2 ol
ol&ste] Hd# Aol Qo] FFE HIZRT Aot r
vetuge o dAREE, 1XEF, 5HAF 59 Hiol 2ntA
2 5100 protein, NSE, Hemoglobin,
Apolipoprotein E (ApoE), Matrix metaloproteinase 9 (MMP-9)
Sol A=} A e]2 A B AFol A= SELDI-TOF MSE
olg&3te 7)815 7 3tEF FAl A RfolE Hole A Tl A
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A Fos i FAERH g9 AP F, 2000 rpm
oA 10%3F 94 EElste] e Esign. #d 3L
AbE HA7EA] -70°C o)sloll A BE#3sl$d Tt SELDI-TOF MS 24

< 93t 10 ul & Aol 15 ul & Denaturation solution (8M
Urea, 1% CHAPS)S F7t8k &, -2ol4 308 F<¢F vh&A17
% 1800 ul ¢ Binding solution (50 mM Tris-Cl, 0.1% Triton
X-100)& F7ksted A A sl
3. SELDI-TOF MS #4]
g4 W) @A) 242 SELDI-TOF MSE Al&3tgen, 4
WHe Azt Wl whel FRsgh heFs] dwsid,
A FZAFE QIO strong anion exchange chip
(Ciphergen Biosystems Frem, USA)dll 23t &, 30Tl 4] 304
7+ AEA171 ¥ Binding solution (50 mM Tris-Cl, 0.1% Triton
X-100)% SHFE AH § 37] FolA ¢As] AxAAS 2
% EAM (Energy Absorbing Molecule) -8(50% acetonitrile,
0.5% trifluoroacetic acid, 5 mg SPA)S Ztz+e] ol HA3Ath.
72 Protein Biology System II (Ciphergen Biosystems Frem,
USA)o.2 4394 gdolA FEx 19022 Z359eH ¢
AEE 72 time-of-flight spectra® AU AAZFZ} internal
controlZ AM§-% Apolipoprotein A1(M 27,894Da)<S 7|FEo2
HEss Fdsen 2% va des AH9EYS) Hue

Biomarker

E
!
|

wizard  Ciphergen

Biosystems Frem, USA)& o] &3l £4]3} 3t}

Biosystems ~ (Ciphergen

4. Western blot ¥4

A4S 4X SDSS} 410] 200 mAE 4-10% NuPAGE gradient
gel& o] &3] 1413 F< A71gFstol Bl wet 28
T, 47 @S 20V, 400A9] 2O 1AL Tt ERA
E2ez Boz &7 T 13 A anti-hemoglobin alpha ¥
anti-hemoglobin beta (Santa Cruz biotech, UK)E 7217} ZA$A]
713 22t FAE FAAH 02 dhgste] Tl o] Wy At M
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2l T3 71E T 879 plasma free hemoglobin 9] HlW

g A HlEo] 878% 2 Aol whel WF Aols Fst
ok xS B AAYS vus) & A, EFA 1<
MR 9 vl o] tha 46}711 =T (p=0.0475). &+ HZ 3

A7Ee] A a5 2AG AR ME 7181F Ao A Fo]

54.65 kg, 3% 8219 66.95 kg o vl FHoz HAES

2‘11 (p=0.0013), 7 W A3ty AFANAM = EF] &5 ¢

2R F27F 1449 g/dL 2 718F &9 1264 g/dL

< S Y At (p=0.0027). ©]£lell RBC, HCTY]
€ EFAA ok FUHE FHd AHE En

mlo 3@ e

Table 1. Clinicopathologic characteristics between Qi Deficiency and
Fire Heat group

Characteristic Q I(Dl\leil%e)ncy Fl(r’\e‘:%e)at P
Anthropometric characteristics
Sex(M/F) 414 43/6 <.0001
Age 70.167+13.035 66.184+10.770 0.2097
Subtype.(ICH/SAH/CI) 1/017 4/0/45 1.000
TOAST classification
(LAA/CE/SVO/SOE/SUE) 3/1/13/0/0 13/3/24/2/2 0.5257
Smoking(Y/N) 315 20/29 0.065
Drinking(Y/N) 414 35/14 0.0003
BM(kg/m?) 22.499+4,031 238873747 02908
Waist(cm) 84.3+9.534 89.939+9.906 0.1065
WHR 0.9351+0.109 0.9573+0.083 0.4885
History
TIA(y) 000) 6(12.24) 0.1806
Hypertention 15(83.33) 28(57.14) 0.0475
Hyperlipidemia 1(5.56) 9(18.37) 0.2666
Diabetic mellitus 5(27.78) 14(28.57) 0.9491
Ischemic heart 2(11.11) 1(2.04) 0.1735
Blood parameter

WBC 7.379+2514 8.234+2.381 0.2041
RBC 4.180+0.625 4.6404+0.539 0.0042
Hg 12.644+2.333 14.492+2.075 0.0027
HCT 36.767+5.765 42.149+5.566 0.0009
Plat 296.72+106.12 259+105.850 0.2009
GOT(U/m) 33.5+39.194 29.096+14.153 0.6468
GPT(U/mI) 38.056+61.795 28.908+17.268 0.5435
T-Chol(mg/dL) 189.5+49.382 182.59+43.317 0.5793
Trig(mg/dL) 164+82.034 169.33+73.471 0.8015
HDL(mg/dL) 47.806+13.004 46.398+15.08 0.7346
LDL_C(mg/dL) 240.52+121.74 276.34+133.75 0.3262
FBS(mg/dL) 115.28+36.972 126.89+64.742 0.3851
BUN 17.806+10.03 14.283+5.505 0.1725
Cr 0.9289+0.718 0.9521+0.286 0.8955

All results except age, subtype of stroke, TOAST classification, smoking, drinking are
expressed as mean+SD for parametric variables or as median (interquartile range) for
non-parametric variables. P-values with statistical significance were presented in bold.

2. SELDI-TOF MS & o] &3 F w2t A3 @A 249 o]

181% 4 895 F430] T3 T3 47 184, 493
& ez 8348 A3 F SELDITOF MS & o] &3] &
T ZHe) A ) gl gl olE BASAT T o Afo] 23
Eolx &3 Ao]lE Hole WAL Fig lad] FAeHOH,
Aol 5 Hole ©Md FHE Table 201 BAISIAT. #HEHE ©
WY FRe BT 3EFAA FosA F71staem, ofd A+
oA Z}7 Hemoglobin alpha$} betaZ #<1® M150037%

M15735] o] gtdF A frolstAl Srtske 2 Fsdtt
(p=0.0104, p=0.0149)(Fig. 1b). =3+ 3} LZANAN FJ5tA F 715
E AR 9% M74749F M7846S Z+zF M150033F M157359]
AYS Ak o] Adde B o
free hemoglobin®] 7130l Bl&l] LTl Fr7lste RS B
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e, i,

double charge

Table 2. Descriptive Statistics for the Peaks Constituting a
Differential Pattern between Qi Deficiency and Fire Heat group
Log normalied Intensity

M/Z value(kDa) Qi Deficiency Fire Heat P
(N=18) (N=49)
M6040_48 1.027 (0.095, 1.862) 1.985(1.399, 3.191) 0.0011
M7474_96 8.716(3.169, 19.270) 19.346(8.960, 34.661) 0.0055
M7846_98 6.495(2.513, 12.024) 10.567(7.300, 22.057) 0.0075
M15003_1 16.359(6.058, 20.965) 27.724(18.279, 49.188)  0.0104
M15208_0 5.004(2.176, 9.315) 7.458(5.370, 13.963) 0.0168
M15745 3 10.362(4.344, 19.166)  17.795(11.081, 32.328)  0.0149

Values means median (interquartle value) and p value were calculated by
Mann-Whitney U test.
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Fig. 1. SELDI-TOF-MS protein spectra of marker of mjz value
around 15.0 KDa, 15.7 KDa. (a) Representative protein spectra ranging from
13.5K to 17.0K of Qi-deficiency and Fire-heat group. The mass is given as m/z
values on the x-axis and the intensity is displayed along the y-axis. The arrow
indicated highly expressed protein peaks in Fire-Heat compared with Qi-deficiency.
(b) Peak intensity of representative candidate proteins in the Qi-deficiency and
Fire-heat. The box-whisker plots indicate the median value (thick line) and the 25th
(lower line of box) and 75th (upper line of box) percentile.

3. 84 Ul free hemoglobin®| 3} &<l
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#49 A] internal controlZ AH&-H Apolipoprotein A19] 735 %%

7 Zpolg HolA ¥+ ¥HA, 3 o free hemoglobin a 9Jr B 7t
718150 vl SN FsA F7tee AE AT
(Fig. 2).
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Fig. 2. Expression of plasma free hemoglobin of each subject

between Qi-deficiency and Fire-heat group. Plasma hemoglobin from

Qi-deficiency (n=14, Q1-Q14), Fire-heat (n=14, F1-F14), Apolipoprotein as internal

control (n=14, Q1-Q7, F1-F7) was determined by Western blot analysis.
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