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Effect of immune cells induced and differentiated by umbilical cord blood mono-
nuclear cells on immune function of patients with small cell lung cancer

ZHAO Ruidong, QIU Ying”, YUN Feiyu, ZHOU Erxia, HAN Xia, LIU Bingchun, YUN Sheng (Stem Cell Research Center, Affiliated
Hospital of Inner Mongolia Medical University, Hohehot 010050, Inner Mongolia, China)

[Abstract] Objective: To evaluate the effect of immune cells induced and differentiated by umbilical cord blood mononuclear cells
(UCMCs) on the immune function of patients with small cell lung cancer (SCLC). Methods: Ninety patients with SCLC, who
were admitted to the Affiliated Hospital of Inner Mongolia Medical University from January 2012 to December 2015, were randomly
divided into control group (45 patients, EP regimen), study group (45 patients, EP regimen+UCMC-induced and differentiated im-
mune cells). The study group of patients received immune cell treatment 3-5 d after chemotherapy ([1-3]x10"cells/treatment), 30 d
for a cycle. The changes in T cell subsets, IFN-vy, IL-2, IL-10 and TGF-f1 in peripheral blood of patients were observed by flow
cytometry at pre-treatment and 12 weeks post-treatment. Life quality and adverse events of patients were evaluated. Results: The
study group, 15 cases achieved CR, 25 cases of PR and 5 cases of SD. The percent of T cell subsets in the study group was signif-
icantly higher than that in the control group (P<0.01), and the time of return to normal level was obviously shorter (P<0.05). The
serum level of inflammatory cytokine IFN-y increased or exceeded the normal range in 80.9% patients, and IL-10 and TGF-1 lev-
els were significantly decreased as compared with pretreatment (P<0.05). The quality of life was obviously better than that of the
control group (P<0.05). Conclusion: Immune cells induced and differentiated by UCMCs can promote the recovery of immune
function of patients with SCLC.
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it e A2 v LS 22 4 S AL B ER A RE DA B
T AL PR g RE BT T SR o TR 2 i e 1 A R [
o MREXT 1970 2 1999 4t 756 Fl A W 5 it 9
(39 23 A, i e, JC 52 /0 20 i il A (small cell
lung cancer, SCLC) [ A& 5 55 IR AR 5 B (I J0 800 AR
SN A) B2 IEAH OC o AR 4t S AE AE T HLAY (Interna-
tional Agency for Research on Cancer, IARC)HI 4t 1144
2012 4F , BRI BT AW 412 182.5 391, ST
1129 159.0 73 5 5 4l o [ i & 3d b g it o
2016 45 i i 7 K99 5112 70.5 J5 51, BET -9 4911 249 50 4
Ji 5 I 1 JE B A i B A e T ) S A R
W 25 T A 3T A R 1 3 — 2 o B S B
AT G DA KR 2 1) e AN R it ) R 5
FEA B —PRAS o SCLC IR IR #2515 it
1) 15% 24", SR/ N i A B, 2 — 284k
P2 AR AR R AR 2B o R R BT U PR R
ZEI A R, PR 2 SR R RE I, 1 Bk T
WS, 4 SCLCRYT I Wt Jig , S iR T &
BT AR TINIT FE X —HE T B, BARGE
BT B B ARG TT J7 AP 22 57 (B A2l i oK
I 52 1t R AL AR B 928 71 08 e fieh 988 240 i AN T 2 BV 97
B, G 5i B 52 8B AL S L, 5038 IR 2E
AT, 400 1 e B 4 L ) G B L A= 2% IR VEAE D 1 0k
TUIMIR G2 RUSE, ORI R VR 97 R e JBF I R
G P28 200 0 S — F e A I B A% 41 Y (umbilical cord
blood mononuclear cell, UCMC) £t % Fh 41 fifd [X -7 Bk &
P A e A, LR I 0A T 40 i R 1 b5 & CD3,
[7] It 2% 38 NK 4 g 3 T A5 25 4% CD16 A CD56. A
B 5 B0 B AP 43 A P 5 ot B A K 2 B g % e A o7 + 4
S e v T BB YT SCLC, B E#R Ft HoR IT X i
T L RGN RE I o

1 #MR57EZ%

1.1 22X HMENE

N Jifi i NCIH-446 40 B W 5 A6 50 0 A0 48 Bl o
TG 375 15 77 3 W [ Corning A &1 , 41 g X 71 B AC-
RO Biosystems 2 ] , ik E 41 A 73 59 8 15 R i T
FEAY A RHS A BR 5T 4E A F], IFN-y ELISPOT il
BT & B AR A AR S Ik T A 2 A ik
# & H 5% H BD /A 7] . FACS Calibur %437 20 48 il
1 EH 22 E BD A A
12 #Rst %

9 5 A N bR 1 - (1) 28 41 495 B 22 112 ) SCLC
£ 35 ; (2)KPS (Karnofsky performance score) 1f- 73 >
60 73 LA b GO T =D 4N, R H
Tl AT IRE 77 R IR YT o R HERR bR AE: (D 2 D) RE
T (BT T fE Child Pugh 2» 2¢ C Z¢ L LI fg
S 5™ E IR R S ) 5 (20 [N 82 Ho At b o 7
RIRTT A s GO AW B 5 s (4) ™ HEE D)
RE s (SOA A E I L (6) A B B L 538 A B
JER DRI e # RR 35 5 (7D R iR R Wi L A 2 2k (8D 3L ko
FERHE, T B (O Tk R R . 5 s i
P50 o LA S R B . AR N 5 Y@
P B 15 BF K 22 40 B 2 O o W A AL e, B ST TR N
20124F 1 H & 201548 12 H , A 86 & 3 2 38 A1G )
B

90 {51975 HE 2= W12 1R /N4 B il e 28 2 e M NI PR
WEFE (R 1), L4 44 151 4 14 0 46 151 55 P, 4F 68 47~75
L (PALAERE 63 5D o R4 JZ BRI 4 4H 1 7%
I3 R H 45 41 (EP 5 Z2) , WF 75 4H. 45 451 (EP J5 &+
UCMC i 3/ L S 40 i)

1 P SCLC BEMIERERIELE (n)
Tab. 1 Comparision of the clinical data between the groups of patients with SCLC (n)

Characteristic Study group Control group P
Number of patients 45 45
Age(t/a) 56.2(35-70) 57.3(32-75) >0.05
Gender
Female 21 22
Male 24 23
Diseases type >0.05
Right lung adenocarcinoma 7 9
Left lung adenocarcinoma 13 12
Right lung squamous cell carcinoma 10 13
Left lung small cell lung carcinoma 15 11
History of previous treatment >0.05
Chemotherapy 8 12
Radiotherapy 7
Radio+chemotherapy 31 26
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1.3 BRH7%E

PR 2H 55 3 35 R EP U7 /AT, KFETAER 100 mg/
m’ 4 25 mg/m*# d1-d3, 3 BN — . i ie
3 A A L L D Re A H I 2 B R R
S /MBS TT RS DA B9zl >R FH =5 4H G-CSF 2 7+ B
g0 FE 20N TL- 11 (B RTRL) 5 T I /N SORE X6 197 AR B
Ry IR AKE o vl gk b7 . AT BRa & g IR
175 312F e BUAS T T 52 1R 25 M S S, G 17 oA HH I e
AN AT 52 B EE P, AT S 4~6 /N . B TR
BERIT R BETEITE WG 3~5 AT 147
FEH UCMC 55 700 1) S 2 4B VR T, B 97 2
0 AL B 4 53 O 4 IR [ A E>(1~3) < 107 #2], % 30
d N 1UANEYT A, B2 R BUSGERTT , B0 5%
B4 AN R IT -

1.4 UCMC % 589 %98 ta fi ) & R 2\ o & A 4 )

B 7 I E N 52 R R K B R B e R fi
FRIEH 2 H IE P20, ¥ AR =1 R KR AR
BIEBMERER, A7 REERGEZE RS H
AALAE . 2R T A B4 B 3R I UCMC BA 1% 107
A/l ()% FEBA T 0 35 B 7 5, 8 FH 2 Fam i
[R 7 T8 8 9% , A48 TFN-y (500 U/ml); CD-3 5 55 [
Pt & COKT3 monoclonal antibody; 30 ng/ml , IL -2
(500 U/mD 240 B I 7, 4 2 d fo FH 37 66 1) 52 A 85 9
By AN, BRI 12 K.

B IR 212 d, @i s gn M AR AT G2 A L Y 2R
AU 5E o B MR 1 mlCZH I E=5%10°4N) ,300%xg
B0 5 min, 3 _E3E, 1 3 ml PBS 2740, B 3 S0
XEWMN1L2.35, 00N m4iRaER. 51
BN 20 pl BT IgG1-FITC [A 85 IR ik, 2 2
YN Bt A CD3-FITC.CD8-PE.CD4-APC.CD45-
PerCP it {4 % 10 ul, % 3 % 1 A\ CD3-FITC. CD19-
APC 1 CD16/56-PE $ii {4 % 10 pl, & % H 15 min
J&i »300xg &0 5 min, 7 13, 20 H 1 ml PBS # %
Y i — %, AR )5 43 A N 500 pl PBS &V 41 i, £F
FACS Calibur i 2UZH A _E A 240 i 2 24, -4
BD CELLQUEST % {34743 #7
1.5 MTT ZA2M %7 20 e b9 2m it 24

UCMC 5 5 3R 15 1) 4. 928 240 B A DR 200 %7 441 i, i
Jit NCTH-446 20 i /E N SR 40 . K 5040 i (1x 1044/
100 pb) 55 25082 41 L (1 10° /100w il 2] 96 FLAR
Hh AR 280 4 LA D B P R . 4t A 37 °C
75% W FE 5% CO M EEH i & 24 h, Bdx A 5E 570
nm G E(DVE . AR % (%) =[1- (DK 41
i+ B 41 ) — DCEL RGN 48 Ff ) ]/ DCHL LB 20 it D)
100%. SLHSEE 3 K.

1.6 iz mPa s k97 77 %

UCMC i 3 9 38 1) S B A 53 9 4 4, 38 252 ]
14 d, $8 SO UAITRE, BN H AT, 3ha AT
Fio BT REAN AL 42 (1~3) x 104, Fe 4] 2 d 5]
WM 2x10°/d, J5 2 dIINE](3~4)x10°/d.  [Fl44H AL
ARG FR AT A0 bR B B SR AR L N EE A, 25
I BE
1.7 7 BT R R 69 R Fe i A

BT B 8452 2 A A LA BYRT JE VRN TT AL
I CT R W R KN o K 235697 5 34 A b
Jobm B AR, L FE S PR VR T S B M D LR
2N (LDHD A R2-f Bk 85 11« >R A RECIST J7 2 v P4
PRAE(RECISTL.1) HI 9T 24, 43 H 56 42 2% f# (complete
response, CR): T A7 $EJ5 k4= B 71 2K ; & 70 22 fi# (par-
tial response, PR): $EJp ki K45 2 F1 5 B 4 R A L
B, 2D PR 30% ;s 95 6 i3 JE (progressive disease,
PD): $p kk fe K AR 2 M5V T7 46 2 5 Frid s 21
T /N PR BEI Lk e KA 2 A ER A8, B0 20% , 513 B
—/NEL Z AN HR AL 507 e 52 (stable disease, SD) : /1
T PR I PD 2 [H] ; Il JK 45 2 % (response rate, RR):
(CR+PR)/ 2151 £ x 100% » < 973 47 fiil] % (disease control
rate, DCR): (CR+PR+SD)/ s I £x100%. Tt AEAT
#(progression-free survival, PFS): M\MALJ7 Hih 25214
SR IR 3 PR PR ]

AN RO 2 R 5 ] ] S50 i B 9T AT 3.0 FE PR
bR xS 25 8 R BT 93 2, B2 1A R TT
Ja B F AR VR B 1, B PE 2 N O~V 2. B A8 3
RIT R A E SR ) B s I Cln sk B B R s B R S Sk
I8 LI 1 1T 28 g L S ARG I < % K O B K
B ThREAN B B S M) o
1.8 R X e KA Mk € 4w B T 2%

SE AT A ARG YT S L 2B 3 A H ISR B
AN A LARE o 48 F EDTA-K2 Hi ik 245 5% 14, #l X
2 mlif ki, B Rl T & ALVA2, AL E DA
CD3-FITC/CD16+56-PE/CD45-PreCP/CD19-APC 3t
20 pl; A2 & il X CD3-FITC/CDS-PE/CD45-PreCP/
CD4-APC 3£ 20 ul, W& H 73 5l F I A2 1M 100 pl, V&
¥, IR O B 15 min, 300xg 250 5 min, 3 i
0, PBS WEI 40 B9 7%, 300x g 250 5 min, 7 IR,
TN 1% 22 5 FEE 0.5 ml, i =020 it A A ) 583 vk 2
Y1 A K, 348 F BD MultiEST 84 3#E4T 20 #7
1.9 ELISPOT #= ELISA ik 4 % 7% m 4 77 3+ % 2%
PBMC ¥ 48 X %.7& B 5 K -F 49 %57

ELISPOT vl 5& 7E i ¥R 97 B A 12 J8 ) Il ==
PBMC I IFN-y 73 Wb o 4% HE )3 R R 3569 45, K% 96 AL
53 Ml (Dakewe) i 470 IFN-y FLAALE 4 °C R T g3k
o o B IR B 20 B AR A CFH 24 T 10340 i) 3%
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) PBMC LA 5x10°/100 pl (¥ % B BRI 7E &6 10% A
AB IfiliE i) RPMI-1640 #5785 b, — A3 7L Al
i) PBMC HI /E X} [l . i F] Bioreader 4000 -PRO-X
(Bio-Sys GmbH) TH 4078 ¥ €4 B i o FH % B r 111
FE & TV 35 6 B B AR b Al 25 1) 3 R A .
FH 1 50 LB 3% B 41 2 Cspot-forming cells, SFC)
it

% ELISA ¥ Aer il e 97 #if J5 IFN-y . IL-2 .LDH. B
2 Bk & B (B2-microglobulin) - TGF-B1.1L-10 f 4%
b o AR HE ELTSA 77 50 10 BH 5 0 b ofE S gk 47 46 R
H 1 i oI0 T T A B AL VS B0 R R SR 3R A F S AR
BHUE B 37 °CIRLE 30 min, ek 5 70, M BEFR 17
50 pl, 25 EFLER AL, B 3R J5 & 37 °Cilt & 30 min,
ek S U BEFLSE N B 7] A 50 ul, FE NN &5
B 50 ul, 35255 % 1R 51,37 °CH#E % & 1 15 min, £ 4L
T2 b 50 pl, 20k OB (R 85 (ST B e ), DL
28 %, 15 min AR 7l & 450 nm AR & LI
D1H.
1.10 itz

N SPSS Gu it S 3 A, v & BTk} DL ks R, 2
] F AR F e 36 s v BB Rt LA 0 R OR , L TE] B
BERH 2. LA P<0.05 8% P<0.01 /R % 74 48t

2 # R

2.1 AR H & UCMC % F 01ty 0% m fie

UCMC 15 3 75 44 1) G 922 40 i 25 1l Bl 73 5K
CD3" 41 fil1>90%; CD3 CD4 4l fitd >20%:; CD3"CD8" 4]
f8>50%;CD3'CD16'CD56 4iififi>60%; CD3'CD45'4H
HI>80%. 4 A i XA I 4 58 UCMC 5 3 1) H0 72 4]
Ji 1 B R A (- 1) 9 CD37(92.4+5.3)% . CD3'CD4"
(26.5+6.1)% « CD3*CD16" CD56" (64.4+5.2)%  CD3*
CD8'(61.3£5.1)%.CD3'CD45'(93.2+5.3)% T 4 ff1 , 4%
FULH, 1] 5% 1) e 4H M S A B R
2.2 %JE e ARt NCIH-446 e io A 8 5% 69 345 /)

MTT ¥ & UCMC 15 3 (1) G 58 24H ok it e 241
NCIH-446 ()15 % N (48.39+5.01) % , Ut B il 45 0 47
P2 A PR 6T SCLC 4 i A B s i) 4% 70
23 RIE MO BTN BT 9T K

K390 1) i A 2 AR I R i b, Horb it o
YT RRAL 45 1, i BE VTSR] 60 /N H L B4 B E TR
B U5 3 18] R 58 RSP A 0 S (1) 92 WU S B4 32 97
HIA ST AO/ERURE T (W L4 R 36 4 N 2R v7, X
Mgy 6 N K5, 00 8.9% fl13.3%) . N T
A UCMC 75 5 1 H 9% 41 B GH 926 993 AR O 1) 52 i, 5
12 Ji 3@ PET-CT VFAS — X B Wi i, 19 41

CR,39 %1 PR, 14 SD, 16 %] PD(K 2) . Giit2= bt
BoR, W74 EI RR A1 DCR 43 5114 75.6% #1195.6% , BH
7 T MR A ) 53.3% F1 64.4%. i B g 40 i VA
J7 % CR, PD FlJpi JE % A5 45 i 35 52 M (P<0.01) , 3 %X
M3 PR(P<0.05) . KPS [ 435 i & i & 2o, i 7L
Has il EE A 34 ) B ME.
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Fig. 1 Phenotypes of UCMSs-derived immune cells detected by

flow cytometry

&2 SCLC BERTITRTM (%))
Tab. 2 Evaluation of treatment efficacy in patients
with SCLC|n (%)]

Curative effect Study group Control group
CR 28.9(13/45)" 13.3(6/45)
PR 46.7(21/45)" 40.0018/45)
SD 20.009/45) 11.1(5/45)
PD 4.4(2/45)" 31.1(14/45)
Died 0" 4.5(2/45)

CR: Complete response; PR: Partial response; SD: Stable dis-

ease; PD: Progressive disease. "P<0.05,"P<0.01 vs Conrol group

24 REmMARET R RFEANE

UCMC 5 570 4 1) G 728 441 e =] i J WL 4% B 2 1)
AN RN I 5 Herh 28 45 3 2 156 (37.5~38.0 °CH AN
JE 12 hy, SR DB IR R R s 9 B B B 92 1 il vp
FE B2, WL 25 mg/d EABAR 22 2 BV 2k 50 3
YT IR R A BE A R R AR LR A 5% BT EL
IV R 8 B HAth 7™ 25 gl A 8 RS 50 5 A0 7
A SR AL, B O BT S ThBE , P BLEE DNA
(ds-DNA) . $i % P11 J& (ANAD 5 A AT $2 B (1) 4% 1 R
(Sm.SS-A/R0.SS-B/La f1 RNP)Fif% .



- 814 -

FR [ MR R IR YT 4K, 2018, 25(8)

2.5 EAATBIN AR min LAY T

9T VAR IR S 2 240 B T ot R S 1
L 4 it IV P 52 RS2, A G B A VAR 9T T DA KR
J7 3 3 JE ki) 6 A e bk A A (R 3D . AE
BEAT VAT H . 9 2E R I bR 20 i SR [ 50 AT X

Z 5 (P>0.05) . FATIHIT 3N AN, W54 CD3" .
CD3"/CD4".CD3"/CD8".CD19".CD16"/CD56 4l it tt
15135 55 3 v 0o HR AL, Treg 500 HEVZH 12 28 920> (35 P<
0.01) ;CD4/CDS8 LB Yk & 1B , i 6 7Ry 97 74
HIETIARBIE IS .

&3 SCLC BEATraEINE MM E LR (%)
Tab. 3 Alteration of lymphoid subsets in peripheral blood lymphocyte subgroup of patients with SCLC
before and after immunotherapy (%)

Lymphocyte subset Study group Control group
Pre Post Pre Post

CD3* 63.2149.81 78.01+8.14" 61.52+10.36 5237+11.14
CD3'CD4* 26.73+6.35 40.62+4.59™ 27.42+5.24 20.59+6.41
CD3'CD8" 31.29+3.49 42.51+5.417 33744427 27.81+3.94
CD16'CD56" 14.53+4.61 25.16+4.58" 15.17+3.62 13.85+4.25
CD19 5.67+1.69 8.09+1.71" 5.49+1.17 4.68+1.42
CD4'/CD8" 0.57+0.14 1.08+0.13" 0.61+0.11 0.52+0.12
Treg 6.57+0.74 4.59+0.67" 6.79+0.46 6.27+0.58

“P<0.01 vs Control group

2.6 FHEtaBa a7 )6 SCLC & 9B b 48 % B F
a9 AL

YA IT B ZH B 5 TFN-y IL-2 . LDH P2 Bk E A
TGF-B1.IL-10 /K P LL#, 2 5 B4 ik = & X (P>
0.05) . VAIT &5 R 5 12 B, WF 50 20 b bR

LDH. B2 M ER & 11 . TGF-B1.IL-10 /K 5967 R F
B, B T X BB ZH Y697 5 /K7, 1 IFN-y IL-2 7K P45
YEIT T TR (B P<0.05) ; X HR 436 97 R 5 45 A R T
TR (R4,

4 EMEETT 3N A SCLC & 5hE I+ 4Hpa E F 7k T

Tab. 4 Serum level of cytokines in patients with SCLC after 3 months of immunotherapy

Study Control
Group Pre Post Pre Post
IFN-y (SFC) 3.13+£2.52 13.74+1.96° 3.34+2.16 2.76£1.67
IL-2 [po/(ug-L")] 12.1942.52 14.2642.35" 13.46+1.93 9.57+1.83

LDH [Z/(U-L")]
B2-microglobulin [pB/(ug-L™")]
TGF-B1 [po/(pg L]

IL-10 [ps/(ng L]

365.87+£76.32

119.49+16.91
108.94+12.71

218.76+54.31"
2635.58+584.42  979.89+313.76
87.55£19.43"
75.79+11.22°

352.86+91.53
1358.92+483.64

88.45£13.78

76.45+10.32

337.28462.72
2185.71+633.96
113.17+21.62

99.58+15.79

"P<0.05 vs Control group

3 1

T % R GUAE G R U 4 i 1) W v 2 Ok E
B, SCLC FHUEH M B Thae 24, M7 L4
5| 7 E (i I T B 40 R G ThREHN ] . SCLC
TCVEARIA B R Rl 2 — & B T il B2 1) e 9% Th e AR
T VRS IE B R N T RE R
HE.CD3 2 i, A G e 3l in 2, Bt L SCLC BB 72K
G S 4 0RO T, 390 T SCLC HI & R AFEFE 1)
AFREM, I IR 22k TV 2 HOR F BRI ok 1 o

SCLC 3 1) Fa g% 77110 AH H 35 A W8 — T4 ik S A2 1)
SEH M

ARSI IR 9% 1 2 B R R Tk 4 e A
PR £ i S92, T T 40 STV B 2 [ ()~ 6 T 4E R 1% o
PR E I TR REE ., WAL R KE, UC-
MC 15 5 1) 5 72 200 Jfd A2 22 P 240 Jf 1 V& 200 i 5 DA
CD3'CD45'.CD3"CD16'CD56"#1 CD3'CD8 4 i) A
B RN . HE S AN B AR CD3"CD45 4 i
5 H90% BA b, iS4 i 5 (1842 T 48,
R FF R, R E MRS AT, 4
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RS2 B0 T ) T B R e A 5 B ) G e SR o A K
WFFEIIZRBE , 1012 T 20 -5 56 P8 200 L 1 2% 988 % A I
FHIG, IX AT RE A& S0 2 40 M LA S R I — A

AT 5 P BRI AR PSR F EP ALY 77 B A
5% LRI S B 40 i S 0% ¥E 97, FE RR AT DCR 5 1B
— EP 07 1) R, A A PR 9 R %) B AR b
JE I B S A A B ISR 5 ) CIK B & BP 5 S (96T 45
FEI. WFRMYEIR,CD3'CD16"CD56" 4 it %5 & (1)
W ohn 2 38 0 7 B o 4 % NKOFINKT 28
(R KRR o % i I A 11 e 200 L 3 S %) 2% 4
CD3* CDI16' CD56" fil CD3* CD8* 4 jits & %Y bt ] ik
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