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ABSTRACT ~ R

" This study mvesugated the eﬁ‘e,;ts Qf vitamin C supplemaman@n ’
smoking and nonsmoking male col]ggc students. Blood samples wese ob i
smoking and from 18 healthy, nopsmpkmg voluntegss before and 4. afier, vitamin. C
supplementation(1000mg/day). Daily nutrient intake was also calculated. Plistg: vitamin G, B,
and A concentrations, sihite blood: cells and subpopulations, lymphocytes and subpopulaﬂons, .
NK cell percentage, p&sma zmwiagloblphn A, G; Mand complement €, éiasma mﬁcﬂetﬁ(m-v

‘ m,ls heam;y,, '

I 2 nconcemr&f
and deczcaScd

tons were slgmﬁcantly mcreased by vn:amm C supplementauon in nof
helper/suppressor T cel! rauo wcre: decreascd in smokers. Plasnm it

not sigmﬁcant Wlnte bload cclls ﬁubpopulauon perceneage and plas
concentration were not affected by snmjung and vitamin C suppleme Th :
suggest that vitamin ¢ supplementdtion may have inmnercgulatory cﬁ'm it smokess as well
as nonsmokers. (Korean J Nutrition 31(8) : 1244~1253, 1998) |
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forming cell ¥He-3} Rxpo} B-go] Huj ot WEE
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oj7H= AL wHiated Tcell anergy® X3k, ¥H
A Zared(lg) 55, Con A 5 mitogen F54 X
7223} natural killer cellNK cell)9] cytotoxicityS
Z2ANDY . AAE nicotine®} PIAY Ao
hypothalamus-pituitary-adrenal-axis® A=53t 7
23 AddAA4-E SR glucocorticoldFE S/
the Aot} nixluto 2 benzola)pyene® 22 ta-
bacco ralated polycyclic aromatic hydrocarbon2 B-
celle}l 2312 JAIA719 lymphokine-activated kill-
er cell®] cytotoxicityS AT,

FaAE vFAART ¥ O WER C w2t R
2= Ho| BHA Bus s Jon, gujdridl At
o] AL 22719 vl C, o-tocopherol, ca-
rotencidE} Eal7h w2A dojdtia PP, g
o2 FARA Aol Al AHE FMIIIAY
HeR C, Wk A%} o-tocopherol} 28 FAksiu]
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° B, 33, Eddoly, FR&AT 2L BAEE 7t
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1. IMEHY, NOITA R HIEDIC B F

B d7E Aol AR §9, vIED 9 A7)
154, % 30%& ddoz dich 9T FO8=
£ 85l 37 18719 (10~2008 3-+-3 1304 53
Aole} 4 7ol AN FAPEE A FIA
(1~979/9), F5FAA00~1949/), AT &2
AQOAT /D2 FEHHE WY £ A T
FEAAC) ok a8ln AR SEY
Aol Qe A% dhoidn, AFREHFo ¥
g, F1A S TPhe F9RFAE st A
29k, viERl C BE7|elE oo JFRIA
AHE sk

o] AR HIEH C BES AFSE] Aol 24M3E
G o]l el WA AF FH FHE
2433, o1& dU%4 AF §4 22T &3 9
%i FAFE AN

HgR Ce A3l A (RRFD) 2 500mgel €
o] A& A& 5ol 28¥ LB BLES 3}
o} 3120 1000med 453t AANAT. AHANEL
170 A kel E AEsi wERl C =
&2 343 sa A gdsiglen, vEd C e
Bte] do] Qe B Wt B fASEE F
4E FUo '

2 9 By _

ZAN 3R] Hed2 vjEl] C B3 AFE, 10~12
AIZE A% T FEAEA T AR AT
Yolo] AR AY Ai2 A FAlel WA E
B323S 2 AAsigen Unia g9 FA
A BEdle 84S A& F Asiskd AgS Pl A
74 - 70T deep freezerc] BB},

3. yaoy 24

1) QY PuBHED 55 ZYS

3 ] vl ¢, vjeldl E(o~tocopherol), HIEF!
Alretinol) ¥5=% HPLC(Shimadzu SCL-10A syst-
em, Japan)E 0188193 ¥4 A& Table 17 2t}

Hjeh Ce ¥4 100pe) %2 10% metaphosp-
horic acid® W3 E¥& ¥, 10,000rpmolA 1027
44 Belgle] FEAE da, ol AFEd oF 20
HE #3051 243199t} a-tocopherol®} retinol &
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A& A8 A5 AAale 4 2000 chloroform/
metanol(2: 1, v/v) £ 12mlE Y2 & E¢a %
1000 rpmellA 10¥7 d4lEelsld 93 %o 4714
W 3 A B 4L ALIIAE o fdl @
78] F& & mobile phase solution 100l tHA] =
o} o]F 2018 FYsh] X8I}

2) HAGHR T

A P& o] 8ol YT &, FuI2n E FrjE=
X9 B L NPT AE-G(lymphocytes, ne-
utrophils, basophil, eosinophil, monocyte)& coul-
ter counter(STKS 660595, USA)2 &4 sl¢it).

3) HON R B8 BF

©Z-E%4 (monoclonoal antibody)E o] &3t &
M E] subsetE s A 100Mel anti-
bodyZE total T cell& CD3, helper T cell& CD4,
suppressor T cell& CD8, B cell2 CD19, natural
killer cell(NK cell) & CD562 2] 20u¥ W3 &%
3led 1083 ¢&olA incubationAl#H AES} anti-
body7} Z¥3EE 31tk 2F lysing solutionS
F7rete] 1583t gaolA] A incubationAl7) 1, €
A B3 AETE AAS T YA TR FR
Phosphate buffer saline2.2 5 ¥ A 43 Fo] MX
10,0007 antibodyst A& AE +Z flow cyto-
meter(FACScan, Becton Dickinson, USA)E <] &
3] SRS F 9EE2 Yehio

4) Mg R X3

3 HYZ2RY A G, M3 Complement Cs=
rate nephelometry®d*of| 28] 24319t}

Table 1. Chromatographic condition for HPLC

5) Interleukin-22t Prostaglandin E, 5%

@3 interleukin-2(IL-2, Endogen)$} prostag-
landin Ex(PGE;, Amersham)t &7] kitE AHg-3ld
enzyme-linked immunoabsorbent assayell 28] &

A3t

4. NZEAN

APA7E SAS(statistical analysis system)E
ol &3t HIElR C B A¥o] Hiy EF o032 7
Ak vlEH C 23 A% e FAZH v FATY 3
A7 Aol student -testE o] 838l 44 A
S, FIAJD &ol7 A FEolgt Brlslc).

i ¥ 0%

1. INTIYRre) 2BHXOl EY

FA2H wFATe ukHQ) S L Table 29 2
o} Yol Hit o 2412 2319 o)zt ggich. BMI
(body mass index)& BlEIA} Fe Aol ot
FHQ Aol= YUK, 20~258 FAPEYE B g»
F T 2T ARFoY vy BAHE s YA
22 Al &3t Aoz AR AL 2
ol A ks A& HuH: gloyd? o o
o] A= 4980l 7] W&o A7 AFoe] B
A7t Fettta G, a8l Y F $U 22
W, FlEASXE B FATH v FATALol 2}
o7} ANE F T EF F 4l o] E A7 F
7kt AAEL Bl 59 JYEA) e AR A
Haa & 4 9ok

2. 9L YHAH
ZAN AL Fgs AT AR g 43

Condition L-Ascorbic acid a-tocopherol Retinol
Column Cap cell pack 18 Cap cell pack 18 Cap cell pack 18
(Shimadzu) (Shimadzu) (Shimadzu)
Mobile phase 0.05MKH,PO,/ Acetonitrile Acetonitrile / Methanol Acetonitrile / Methanol
(60 : 40, v/v) (75 : 25, v/v) (75 : 25, vA)
Detector UV 254nm Spectrofluoromrtric Spectrofluoromrtric
(Em 285nm, Ex325nm) (Em 340nm, Ex460nm)
Flow rate 0.5ml/min 2ml/min 1ml/min
Table 2. General characteristics of subjects
Smoker Non-smoker Normal range”
Agelyear) 22.86+0.94” 22.43+1.04
BMI(kg/m?)" 24.19+1.52 21.37+0.86
Red blood cell(x 10%/mm?’) 5.05+0.11 5.19+0.07 42-6.3
Hemoglobin(g/dl) 15.78+0.34 15.91+0.25 13.0-17.0
Hematocrit(%) 46.73+1.01 47.11+0.70 38-54

1) BMI{Body Mass Index), 2) Mean=SE,

3) Normal range of green cross reference lab for male



Table 3. Daily nutrient intakes and % RDA of subjects

B B S 31(8) © 1244-1253, 1998 /1247

% RDA

Nutrients Intake

uirien Smoker Non-smoker Smoker Non-smoker
Engergy(kcal) 3067.3+394.2" 2706.5+500.1 126.7+15.8 107.8+20.1
Carbohydrate(g) 416.4+56.1 363.6+73.9
Fiber(g) 5207 11.5£6.8
Protein(g) 97.3+£12.0 89.6+224 125.7+15.6 115.3£29.3
Fat(g) 96.5+14.0 73.4+13.9 .
Vitamin A(ugRE) 545.7+138.4 1139.8+514.3 77.9+19.8 162.8+73.5
Vitamin B;(mg) 1.9+0.5 1.6+04 142.6+354 122.24+34.3
Vitamin B,(mg) 1604 24+0.9 102.0£23.1 148.1+£58.0 -
Niacin(mg) 15.7+£25 17.24+-4.1 92.2+14.7 100.74+24.4
Vitamin C(mg) 79.2+20.2 85.1+24.5 144.0+36.7 154.7+44.6
Calcium{mg) 650.0+£196.1 637.2+£179.0 99.2+28.0 88.1+25.8
Phosphate(mg) 1129.4+£165.5 1201.9+316.4 161.3+236 167.31+46.0
Iron(mg) 13.9+14 26.7+13.3 111.5+11.0 2115119
1) Mean+SE

H]-&& Table 33 2t} A njFAFe) dFAHAE
3067.3kcal/day, 2706.5kcal/day® F<l8Ql ol
flovt FAANAN g2 ANt S O
o223 ugole} Aga® d7e FAA} 2463keal/
day, ®I1EF2A7L 2303keal/dayE A3, diyE
gz Agsel 4509 dpoMe FAAL
9264keal/day, M1 FAA7} 2288keal/daye] FTYH
ok Busigoh tE AT Fa4e 49 v
FAe) vls) D sl BAU®, ajo] glAU®,
A0 utg Bago] Hu ot gl FAEe
v FAF vlal gEtE, wd, 24 blelel B
A7 fHL oy B Bgellon ¥E
AT i, HE A ¥IENIB,, Yool vleha
C, 3} AE M3/} e Ago R FATL 489
FAae] 437 B vk vFId e vely 2714
o] A7t g2 A el Aol HFe &9
Ao BAYY, Aoz} At a 3 FAAE b
FdAtel vl wiEl A Z4, BRAHZ] Yrin
Ba®33 glv}, £ d7oiMe 199 HoldHue
2P AL AR ghetl 2APIE Aeh
U S A3 ARE A4S 5 0E Ao AP}
el C A3HFS FI9F 79.2mg/day, 85.1mg/
dayo & §93& ollx|ut vl FA TN F& Ao
Aok $2 vel GA G E e s ojs 52
2 FAT 48.2mg/day, BlEIT 68.4mg/dayst B3
ole} AP e FAT 113.9mg/day, BIEIT 106.
3mg/day®& A stn ivkm HadAr). Zodervan
1 Hig@ds A7olA s BulE 99 Yol
v sl Tde] 4 o] asle vlel Co] A
o] yigton] sl 207hTlo] A B9 A FA
Zhk= HIER] C9) A7) vlEAA) viE 60% FE

Table 4. Antioxidant vitamin concentrations in’ plasma
before and after vitamin C supplementation

(mg/dl)
Vitamin Smoker Non-smoker
Vitamtin C Before  1.45+008™"  1.53+0.15
ftamin After 1.88£0.07 1.85+0.15
Vitamin £ Before 701.99+49.57  795.61+38.84
(o-tocopherol) After  700.77+66.72  767.214-86.59
Viamin A Before 10231+7.76 115174647
(Retinol) After  127.25+16.5  113.66+12.6
1) Mean+SE

2) * : Significantly different between before and after at
p<0.05 by student t-test

ket olH @ AFS QARG FAAM o Fais)
ek v} aen AP i BleS AvEn
FAToNAM = vER] A, Yololdla ZgE, BlFAT
e ZES AYstan e dIrEL 15 AXF
ojdo.z Axdln Iz FA WE Ho)FH o
€ 9

3. UBH oS uEn 5

BAdxel 3 A3k vek vel C, HlEl E(o-
tocopherol) 9} HIEL A(retinol)2] F=& Table 49}
2t}

Hel Col 739 el C& REsp] Ao 942
FuFATE Z47] 1.45mg/dis 1.53mg/dIE vlEAT
o] ¥ 7oAt FFEAY 0.6~2.0mg/d1(34~
110pmole/1) 0] ATk BiEF CE & 93t BE$
Fole F92Y B4 1.88mg/diE 939 e
A, MEALE 1.85me/dIE ZrHak ot feld
Q Zole YehdA] gigict, &, FATe] gl C B
o2 &) ¥ FIF R U vEl] C Fx 7 o
B 9% e Zo® Bel)
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AN ddead Aor 3 HERl C
F5E ¥94 1.13mg/d1(64.3pmole/1), HIEFAA} 1.
41mg/d1(80.1pmole/1) 2 F9A7F 20% A= ¥k
2 9] F= FIA7E 0.79me/dl, HFEATt
0.92mg/dlZ FAA7E 15% H= Yol dalrt §4
o2 Q3 el C ZAart e, 304 A9l AS
= F94 52.8pmole/1, B1FAAL 57.1pmole/12 ¥
Al Al 2 AdAE FFE Bolx Ih*. Faruques
Bo] dFore FAo] BE4E dose-dependent
sA A vlel ¢ 3571 ¥9ken| Lykkesfeldt
59 FAAe F v CE WkAIw wigll ¢
oA Akgl3 el dehydroascorbic acid(DHAA)7} 2t
Ak vlgo] vlFAA ] v)&) kvha st FA
o2 3 ¥4 HigRl C7 3 AL FA o7
7132 A3} stress® FEHANA free radicalol
A= vel C7b 78 dA wozhgo A14E7)
ook, Lykkesfeldt5*& FAA A 2ulE &
Al 3P, FAsEA 9] A7} HojR o 2A Yy ule}
9 C ol 23.5% F718t vk Bkt

H|EAAke] 7-9E 9EQ1 AAtellA wE C A3
of mzh ¥3e] vElR C =7t S718RAI T Al
AMe old TAZE YehRA] Zeul®®, Schectmann®
0o FAzte] P vjepl C7} 2o| ¥ &} T3}
A B FAzel vg) G AL AFHP-FHrrhe F4
ofs] vl Co] ARG ErL F7keb] wWiolgta &
A1, Pelletier™e &l FuiE 207H9]0]1 8 3-¢+=
7ol HEW C tARE F7HEThe §4-80] "o
7] qEolgtnk st

a2j8le Kallner5*®# Hoefl®e F9ak= ¥l
Aol vl 40%01°39 AHA %] sFEtR L,
Schetmanns®2 8h%o] 200mge)d-& A4Fea &
Azre} v FARRE FAW WE C 8% Aozt §l

ojFtkx st} & AP T HEN! CE B3]
el AAAQ HER C dF e EZW vE C &
Tt FATAA R Ao ot 1golEhe U3A
A AAHENE dold B2 YS BEF Joe T T

F 52t 71t AN ol Holg B

QA A& HER CE B3k Aol FHoz Ay 83
HER Cof &4& B & Ao AluHn, HAd

B3 g dsire gdoz gL A7) o) FoAor &
RAo.2 Azt

HElY] E(o-tocopherol)&= HIEMI C B3 Ad &
AT 701.99ug/dl, H]ELATe] 795.61pg/dlel L, ]
Bl C B3 Fd Zb7] 700.77pg/dl, 767.21pg/die1R
th &, Aol HlFAT vla) R Fgol, vl
g2 C B3 ¥ w2/t Ao oy felFexe ¢
stom BF FA4HAA 0.5~1.2mg/dlell £3QTHP.
FAALe] 4§ vEl] E9] Q3o #AIglo]l A v
E}U] E_’] O 7‘:].}\6”,‘:]_-‘— LQ k1 glt‘:_“‘io)‘ﬂﬁz) 1#

AHg119] 73—1- FdAtel €4 =71 0.9~1.0mg/dlol
o FAPEt BESE gAY FAAL] W o
tocopherol@e] Holx|H® quiAlel A$ FAA71
147Tmg/dl, H1EAA7} 2.2Tmg/dIZ® FAANAN &
tha Hudkw vk, x=96A d74 o-tocopherole
FdFT Lo AHAAE Jepdthn FH. a1y
U FAzlA vlER B9 FE7) vlEAAte} o)z}
Uthe JAEE U,

HIEF A(retinol) =& HIEN] C B3 Ad §4
ol ¥ el v C B3 Foe FAT
A FolA I HIFATANA BelAe A JeEA
o} FA HjER] C B3l e Fo2Q) Aol B

oA %t} Retinole] B AU EA7T 45~80pg/
dIZ2? T dFMz FAAe} HFARR ] g
FE Aol7t ik Bt ok,

Table 5. White blood cell and subpopulation percentage before and after vitamin C supplementation

items Treatment Smoker Non-smoker Normal range”
Before 6.08+0.23" 6.04+0.27
WBC(x 10°7/mm’) After 6.3741.56 7.36+0.67 42-110
Before 41.08+2.46 38.801.80
Lymphocyte(%) After 43.00+2.83 36.33+4.86 28-42
. Before 47.58+2.76 49.00+2.33
Neutrophil(%) After 48.80+2.82 50.8345.22 45-60
. Before 3.67+0.91 2.00+0.37
Basophil(%) After 1674067 5.00+1.15 1-5
o Before 0.1740.11 0.40+0.16
Eosinophil(%) After 0.67+0.33 0.80+0.20 0-1
Before 7.7540.64 6.80+0.57
Monocyte(%) After 5.2040.97 7.1740.83 4-8
1) Mean+SE, 2) Normal range of green cross reference lab for male
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Table 6. Percentage of lymphocyte subpopulation and

natural killer cell before and after vitamin C
supplementation

ftems”  Treatment Smoker Non-smoker

D3 Before 66.16+4.01” . 64.40+2.56

%) - After 62.22+3.82  58.46+3.93
Before 28.39+2.65 35.60+2.35%

CDAR)  Ager 31.66+2.53 28114236

Before 36234461 27104213

CD8(R)  Afer 31.85+253  32.93+2.63
Before 0.88+0.16*  1.42+0.17%

CD4/CD8  pger 1.05:£1.42 0.91+0.12

Before 11.89+1.49 13.44+1.15

CD19%)  Aprer 11.30+1.11  10.93+1.31
o Before 901£1.79*  8.67%1.40*

CD36%) ey 23.46+458  2079+2.76

1) CD3 : total T cell, CD4 : helper T cell,
CD8 : suppressor T cell,
CD4/CD8 : helper/suppressor T cell ratio,
CD19 : B cell, CD56 : NK cell

2) Mean+SE

3) * : Significantly different between before and after at
p<0.05 by student r-test

4) # : Significantly different between smoker and non-
smoker at p <0.05 by student s-test

Table 7. Immunoglobulin and complement C; concentration before and after vitamin C supplementation -

%ﬁ@é 2% 5»1 o j-3131::?') 12441353, 199871249

4, YL YD 20|

WY ol MY BPuE FAT g C B
%9 <% Yol VEhIA) SHeH(Table 5).

PYT S $A7 23 AAVRAE X 9o w)
FAA0) W3 FERANN AhSTE 10~40% Bt
F4 %) w2} dose-dependentdtAl S71HH®, A
k] 7%- eosinophil7h M]FAR}e) Bl wrln B
2 PP, BY P = EYELY) =2HYL 0
713k oz 40 98 2EAC) Q8 7K By
239 xEEng WIT G} Tlittn 49
YT e} B AFeNE FOT vlekel C B
HYF o} YT Yo} BRgo] B AY A &
ek,

5. BIGNE 29

©E 23] (monoclonoal antibody)E o]k to-
tal T cell, T cell subpopulation, B cell % NK cell®}
DRSS 23§ A3 Table 69 23813t} Total
T cell(CD3) FATIA ezt & 7ol HlER]
C B30 Q8 49 uFAT EFA Aadshe
738 1A}t 223 helper T cell(CD4)-& vlep
BZ Aol FATNA fejdos vgion BE §
de FIZTH HlFATALle) Holrt glolxlth. e
I helper/suppressor T cell ratio(CD4/CD8)= &
Z Aol FAT0] 0.8801 2 B)FATL 1.428 Fsh
A BFGTAN BA Uetey B3 Poe 3AE
AN Hgo] oA HIFATNA 2A velgon
B Foe FATA vlgol oAz ¥FEAT
Mg Zasle 5§ 2319 Aolt gloiAle 23E B
t}. B cell{CD19)2 F43 vgld] C B3 B2 §
A9l Aol giert NK cell(CD56)2 F93 1)
FAT BT HlE ¢ REoB sl foldQ
371 7Ag.

FAANA total T celle] Hohs=e} MBS help-
er T cell®] Adl47t 7RItk Ru®9¢ ¥iglsiA]
beths Ra7} 9tk Suppressor T cell inter-

(mg/dl)

Items Treatment Smoker Non-smoker Normal range”
oo me mmam mmon
8 G Ao 1400018042 15175016002 #00- 1700
8 M i 172152933 196141 27,24 50-320
Complement C; i?gre : ggggigg; 71.25:+4.23 SO—QO .

1) MeaniSE;

2) Normal range of gréen cross reference lab for male

76.11+6.56

1

L
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ferone—y2 #4]A17]9 pathogendl H§ T8 Wol7]|
AL 7 Qe &3 20705 ]S W& o
B EA} B8] A EF7F FAFTAY Aol 7t glck

® 3 B3tz gtk 2813 Melisks '“% Mattolis®

£ o2 938k helper/suppressor T cell ratio
7} ZAagda e £ d7Ane X3t FAe
Z A% T celld F7ke A= gouk T &
o2 9% TFA AFAHQ] A5 Wi AY T
o3 AUz Eole gl e Edo] FAXNF &
£ 4 7] WEolgtn F®.

323 NK cell & 243} vlojgix g0 A&
Z= immunosuvellianceolX 83 9&& 3=t
FA7H vEFAT BFIA HER C BFe g NK
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Fig. 1. IL-2 concentration in plasma before and after vi-
tamin C supplementation.
* : significantly different between before and after
at p<0.05 by student ¢-test
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Fig. 2. Prostaglandin E, concentration in plasma before
and after vitamin C supplementation.

TE FATANN ¥ A% BAx, e C BEL
Z 8 Ig AE Aty v 2R F BAY 3
7+ F71eke Aol ot frelskAl = ehsttH(Table 7).

Fdoz Qi Aol 8 g A, G, Mo| Z4st
Pon®® el Co B9 HEL w9ldA ¥A Ig
6o C; 552 Z/PZAY A 381", Ziemlanskie"
870l 400mge] HIE! CE 4~12H¥& AFANHAE
o P4 Ig G, M, Cy} 7RGt st

7. Interleukin-22t Prostaglandin E, &

YA interleukin—2(1L-2)9] =& FITH ¥
FAT Hol7} ggier HiER C BEoE HF
A2olA f-9HQl 5718 it Fig. 1).

Cytokine2 ¥#9] polypeptide messenger mol-
ecule2M AR 127H] 0139 cytokineol T
A=d®, IL2& T cellolX 4= glycosylated
S A2 helper T cell®] F43 A& F2A
AAAQ J&L n® [1-2¢9] Bu|7} o =
Z2]0] AT B Ao gl C BRFOZ 4|
FATNA IL-2 =7t S71 AL gl C BFol
A5 =25 & F A Aoz A9

Prostaglandin E.(PGE,) sx& 30| HIFAT
of H]3f, vEl C B3 Ad At ¥ Aol ot
frolAQl Aol Ve 93kt (Fig. 2). PGEx IL-
28] Aihg JASt R, LT FAE AAlsk] Ivt
o8 HY5ydE ArAle EF2 el P &
do] PGE, Akl o9 A A&3he=Adl dsire &4
A LA A govt 29 AFIRA nicotineS
T89S Wl PGE.S] AAte] 7HAaEA] gfe Aoz B
o} nicotineo] 2J&] ¥¥|¥ adrenalin® noradrena-
linZ& cathcholamin®] eicosanoid A4+ A=31H
™ nicotineoll 93 £¥]7} BS54 serotonine°| cy-
clooxygenease 44-& Z7MAzicka 0™, Al Al
HlElR! C, el E, BlE) C+EE FU& o vlghdl
E, E+C#dx= PBMCsolAe] PGE; =7t 44
.ot vl O AHT Pl ol7t 8
22 B AFdME Fd7 v C EE3e IR
PGE; 5%t 93& 4 g 202 Yeiyt

29 9 22

E d7e HER CY BEo] FAAS HFAEA
oA Ao ojuldt FFE FeA|o gotie A
& EHog AEHY. FA7E % dFY%L
9] M7t 2 vhA AT vERlS Fr1Fe A
37} we AYoIw, vk Col AATE FLA
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