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Table 1. Comparison of automatized blood cell count of
umbilical cord blood (UCB) with adult peripheral blood
(PB)

UCB Adult PB

(n=10) (=10) P Vale
V\’(@%aﬁ'r'ia) 2044324 683+176 <0001
Rfi gslr'jms) 440405 4204025 NS
Hemoglobin (g/dl) 15.73+1.30 13012066  <0.001
Hematocrit (%) 47590+4.34 3831+2.36  <0.001
MCV (fl) 110.33+7.42 91.33+386  <0.005
MCH (pg) 35.73£1.94 3123153  <0.005
MCHC (g/d) 3314132 3418069 NS
RDW (%) 16.71+0.61 12.63+0.77  <0.001
Platelet (<x10%mm®)  279.14+166.80  291.67+59.47 NS
Neutrophils (%) 60.8+12.95 50.97+7.45 NS
Lymphocytes (%) 29.15+8.15 30.63+8.21 NS
Monocytes (%) 5.36+2.18 6.11£1.69 NS
Eosinophils (%) 4.06+1.30 2.77+1.82 NS
Basophils (%) 0.38+0.33 0.52+0.25 NS

Values are expressed as mean+SD. p value by Mann-Whitney
U test
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2 CD8" 22| el T i 7k Aol HolA| o
to}, Wl 2o ARE AM-EE CD4/CDS 9 H]
= Aol A AdRlell vlsl foJstAl =3kth2.98+1.01
vs 1.50£0.28, p<0.05). EAA 202 AhPoM = n|Ad%
A T CD3'CD38" (58.98+6.43), HIEL T
Zo] F212191 CD3'CD45RA™ (64.42+6.68) 52 2+
o] ARle] Tz B3| FoJskAl =hTHp<0.001).
HhA 719) A9 CD3'CD45RO" Y] 49+ At E ol A
310 B3| w9 e M2 S UTH3.78+0.51 vs
26.54+6.90, p<0.001). 2k 43l Alzoll EA<1 CD37

CD16'CD56 9] W& & F 7t F-2l3k xlo] S Ho]
2| GESITtH(Table 2).
3 Bz 35 B4
1) 3ACD3 FA9| s e FF

10% FBS-S §7-3F RPMI 1640 B |0 o8] Fe
3CD3 A S A7 Hrlste] 72A17Hs?t wj kst 48
AL T2AZY 2472Ye] SE-5-& BAIstGAT) wi ok At
of FAGe] E5F D3 A9 FEE 100 ng/mlZ 3

7HeE A9-(48A17E 16.71£6.01, 72417 23.83+11.0)9F
CD3 A 100 ng/m+L. yadoriki 10pg/mlS 3718k

Table 2. Comparison of inmunophenotypic features bet-
ween fresh umbilical cord blood (UCB) and adult pe-

rinheral blood (PB) T Ivmphocvtes

ofS %’bpl);rgglr?gg;tes (LrJ\gEO) Ao(lgl; l(:)))B p value
CD45°CD14" 1.29+0.86 1.28+0.78 NS
CcD3' 71.31+£9.69 79.37£5.74 <0.05
CcD4’ 52.87+13.78  48.15+5.89 NS
CD8' 2331728  30.47+3.99 NS
CcD3'CD4’ 5374+1329 4535+4.09  <0.05
CD3'CD8’ 17.07+6.77 28.361£5.74 <0.005
CD4'CD8" ratio 2.98+1.01 1.50+0.28 <0.05
CD3CD16°CD56" 12.11£6.96 9.69+3.31 NS
CD3'CD16°CD56" 0.28+0.50 1.07+0.50 NS
CD3'CD38" 58.98+6.43 9.07+091  <0.001
CD3'CD38 74316.28 66.3+3.71  <0.001
CD3'CD25 9.12+2.60 421£523  <0.001
CD3'CD45RA" 64.42+6.68 37231169  <0.001
CD3'CD45R0O" 3.78+0.51 2654690  <0.001

Data are expressed as mean percentage values=SD. p value
by Mann-Whitney U test
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Fig. 1. Proliferation of umbilical cord blood T lym-

phocytes after 72 hours in culture as determined by the
[*H]-thymidine uptake assay (*p<0.05).
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Fig. 2. Changes in the expanded T lymphocyte num-
bers in cultures as a function of time supplemented
with either anti-CD3 antibody and IL-2 (n=20) or IL-2
alone.

ket 7348417k 20. 62i6.41, 72417k 27.4048.68)
7} D3 &4 1 ng/ml &2 10 ng/ml H7}ske] vjekst
AR gz o] SFo] frolstAl S7FsFATHp <0.05).
L. yadorikiZ Z7Vek 33} H7VeHA] 2 dollXe FA
QSLE %945} 7_‘]'011_ H/\N\E]'(Flg 1)

2) FCD3 A9} IL25 0] &3 ASE

D3 3 SpgmlE AHE 3 STl 10%
FBS} 175 Uml IL25 34| 447F w3t & D3 &
A9 AAY7} 9 ZgAE &4 1IL-2 175 UmlE

78

Xz 9

120~
CD3 Ab+IL-2

—a— [L-2 Only

—e— Anti—
100 4

80

60

Viability (%)

40 -

20 1

Day Day Day Day Day Day Day Day
0 4 6 7 8 9 10 12

Culture day

Fig. 3. Changes in the expanded T lymphocyte viability
in cultures as a function of time supplemented with

either anti-CD3 antibody and IL-2 (n=20) or IL-2 alone.

H7kstod 1097t & 14% St wieloinh =9 T €2
T-o] FZol gt 3CD3 A o] EHE Polr 7] A

W2ToZ AE T FZFE (L2 175 Umlihs &=
S 2 ARgste] wiYkstal A9E BT b2 A
o] Mt 22 27 st M= *‘M%«l T2 A=

Apolg EAh IL-2%HS o] &ate] wjget o= o
FE g ALY o)F AEGAHOE A E? i) s
= o} A3Y o]Fell= AEFTF50% ]*o 0 7]
a1, Al AEEE 90% o]kt WA JCD3 A<}
IL2E o] 83wl M= ALl 8 Atelol] 71 =

< $FS B, 89 0% SF STt st

(Fig. 2). Alaze] AEEL AeL7HA= Hit 90% o)/l
Qo 2 o]Foll= 90% m|TEeE 7HASFATHFig. 3).
4. TE MTo MU M= 74 'XP
ZICD3 A9 IL2E o]-8-3te] wiek 3, Agdel Al
gk AE EAA EAY ARE Pﬁ AN T H=F
M= i FE AE9 95% o)dellA CD3ol &
BRI AZEA T 2Z3S JelE CD3'CDS 9
HEE wjF ARG FoetA 7t t17.0746.77
vs 47.24+13.37, p<0.001). CD4'/CD8" ¢} Hl= wjok &
asta ot wg ARLAME 1Hek= EA FA1H
ATk CD3'CD25 & vl o] F FAAH R fost 7}
2 HJI(9.12£2.60 vs 96.61£12.93, p<0.001), CD3"
CD38' % Wi & AAT 2712 HYUTK58.98+6.43 vs
97.42+1.65, p<0.05). CD3'CD45RA™ ] &L ujok &
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Fig. 4. Comparison of cell surface phenotypes before
and after culture.

FOEHA ZHadt wHH(64.42+6.68 vs 46.77+12.84, p<
0.05), CD3'CD45RO"¢] * oJ3A Z71% ek
(3.78£0.51 vs 54.59+4.79, p<0.001). A} Al A EQ]
CD3'/CDI6'CD36'S] e wjef o]deE 1211+
6.9601 o1}, Hi%F 3 037+0.27= o3 Wws} 7
2313 0Hp <0.001)(Fig. 4).

Hcx= 0
1__—1—-\__

e B AX Ao iﬂré_ﬂ‘ﬂt} 3CD3 A ¢
IL2Z A7bebe] vk Zdo] §0% o4
QAT WA 8LA T AAMS SK-
OV-34129] disfiA= effector/target (E/T) /ﬂLL«] H &S
40 1 12 3 73% 88.8%, 10 1 11AE 20%, 4 : 1ME
187%9] A llsS Btk g K-562 Aol thal
M 40 119 W89 AoME 227%, 10 119 A%
T 29.7%, 4 : 1914= 31.7% 5 L}E}LH it} SK-0V-3 Al
9] 790l BT AAES] HIE-S 40 : 12 8}3S w) )
& Ael| vlal ol A2 Al F77F BEEH AT
(p<0.05). 2L K562 Al Eo] th3h sl 5o wjF A5
of gk zkel7t AATKFig. 5).
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Fig. 5. Cytotoxicity assay of T-lymphocytes before and
after culture.
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CD4'9} CD8™S T YEJE F 7px)9] Fkozg
k= o) o]gHth T ¥ 79 23E CD4', CD8©)
™, oF [/3& CD4, CD8' T YEFolt} CD4' & %29
T 9] A3 EAFZZ 9F 55 kilo-Dalton (kD)J=
o] A|ZHof| Sl Fetolt} o] 52 g A class
11 major histocompatibility complex (MHC)ol| 23l A 3h#l
o} D8 = A=A T 9219 7155 el o]
o] 3}9] 91212 class [ MHCOl| ¢J3) Agtett’ ZZ o]
Ao} AdE T 2z A9-ole CD4'9} CD8*94 ks
& RE7E Aol A ¢} t“EF Aol & HolA = G
U, CD4'/CD8' Y Hl= o3l Aols et
w3 CD4'/CD8’ ¢ Hl&= HH F et ARHe= 7
Astglont | rRto 2 ZHAaskAlE oftth oleldt A%
E Skea S'o] A= CD4'S] AETL vl %7
o] CD§' T BEZTHT} FZo] & Hrha Bk AAd
CD4" T BZF7F o] 9IS S52 3h7] gl 2oz
Agd 4 9tk PG T BZ3E 9v)sle D3’
CD38 = AN EollA Aol Hlal oAl #4374
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Immunological evaluation of ex vivo expanded
umbilical cord blood T lymphocytes

Ji Youn Chung', Young Man Kim?, Joo Hyun Nam?
Department of Obstetrics and Gj/necology’, College of Medicine, Hallym Universily,
Department of Obstetrics and Gyneco/ogﬁ University of Ulsan College of Medicine, Seoul. Korea

Objective : The objectives of this study were, first to characterize the immunological differences of the T lymphocytes of umbilical
cord blood (UCB) compared to those of adult; second to expand the T lymphocytes in ex vivo condition of a short term culture,
and to assess the immunological function of the expanded T lymphocytes.

Methods : The immunophenotypic study of 40 UCB and 10 adult peripheral blood (PB) was performed. The fresh UCB
mononuclear cells (MNCs) were isolated. The nonadherent MNC fractions were then cultured with the anti-CD3 antibody with or
without Loranthus yadoriki (10ug/ml). The MNCs were cultured in the anti-CD3 antibody-coated flasks for 4 days, and then
transferred to the non-coated flasks, which were added IL-2 175 U/ml and cultured for another 10 days. Proliferative ability of
UCB T lymphocytes, cell surface markers, and cytotoxicity assays of the expanded T lymphocytes were performed.

Results : Cell surface markers of the UCB T lymphocytes were different from those of adult T cells. The UCB T lymphocytes
cultured with the anti-CD3 antibody 100 ng/ml showed a significant increase in the proliferative ability (p<<0.05). After culture in
the anti-CD3 antibody coated flask with IL-2, expression of the activated T lymphocytes were increased significantly. The cultured
cells exhibited substantial killing activity on the SK-OV-3 target cells compared to the fresh UCB lymphocytes.

Conclusion : The ex vivo combination of the anti-CD3 antibody and IL-2 significantly enhanced proliferation, activation, and
maturation of the UCB T lymphocytes. Moreover cytotoxic potential of expanded UCB T cells was observed.

Key Words : Umbilical cord blood, T lymphocyte, Ex vivo expansion, Immunological characteristics, Cytotoxicity
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