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D-CIK therapy inhibit circulating tumor cells in advanced breast cancer
Lei Mal, Sipei Wuz, Xubin Dengl, Chuan Jinl, Qin Lul, Xiaoyan Liul, Wensheng Chenl, Qingfeng Zou*
1. Affiliated Cancer Hospital of Guangzhou Medical University, Cancer Center of Guangzhou Medical University (CCGMU) , Guangzhou,

510095, People’s Republic of China.

2. Guangdong Provincial People's Hospital, Institute of Lung Cancer research, Guangzhou, 510095, People’s Republic of China.

Abstract Objective: To investigate the effect of D-CIK treatment on circulating tumor cells(CTCs) in advanced breast cancer
patients. Methods: The study included 32 cases of advanced breast cancer. The number of tumor cells in peripheral blood
circulating was detected in patients before and after D-CIK treatment. Treatment related adverse reactions were also observed
during the treatment. Results: D-CIK treatment can down-regulate tumor cells in peripheral blood circulating in advanced
breast patient. There were no significant severe side effects in these patients during treatment progress. Conclusions:

Treatment with D-CIK could inhibit the CTCs in breast cancer.

Keywords: D-CIK, breast cancer, circulating tumor cells.
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AR 58 BFEHEZD-CIKIRIT G, MG MR g R, AaTarxtt, WEmzERBA SRR X
#(P<0.05). AR R B R g5i0: D-CIKIA YT i] B S BRI E A0 J I v 08 34 i 8 4 B 1 0 H

FHEIE . D-CIK; FLHRE ;83 R 40

FUMR R R A TN A R OB R, AR AEK ARG RBEN RPN — AR H Al ek,
B R RAE B, 08 P H LR R R . IR 5 B B R v, wr LU SR ) A A ot o G 0 2 498 2
TR H A AL R N 41.64/10 75, FETI#49.63/10 JifJ87 41 i (Circulating Tumor Cells, CTCs). 7E% Fhsifk

Ji[1]; 7EEE20134F—366232,340 i Ak FL MR 7 1, Jarh, CTCsw LA Wb fafiy,  FU o A J&, o B
39,6200 SE - Bl [2] . EARBEE BEIT HARM R R, Tt JT A, WA G AR R E O HE B A R B, R MR
2RI U B SRR AR TR T O R, AT o [T e 09 V2 W RIR 97 AR DA R AE B A s 2 B 58 v iR 1
AT AR R RILEAT VE T R 3, (ERX T a2 R A » RRORHESZ BRL AT EAL[4]. ACTCs& W R FF7E
B or B, A AR IR 1S B A S . R — ROHPRT, HEH LR FRET AR AIRE, Bl
BREGRER, RRERERE, FRATFRLAREZH (9 A 7 R 1 3 T S OB e R R H R R R HE
FETI[3]. CTCsIHRYT T B, Wb B W R AN AR th CTCsIN & &

o BH R R IR . A PR I R R, iR
RAIRITROR, SERKEE SR ERE, B A IR R

MBRERZ MRS NP RORERFELE, 6
5 068 4 M B I % . B BRI . HE DRI R GE . AR

%ﬂx y ﬁ y SR 3 it K
BB AT KT IS S L) RO ORI RIBEL ik AR
- > 141 4 \Q» N - 3B [T
M U B L 3 L R A L 30 5 FID-C KL A [ 40 i G #5897 5 % CTCs il F F 47 T
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T PEN R8T (blinatumomab - Wik R A 55 45 )

Blinatumomabia fF E X MIBUEREB-AIAAMIMEHERARBMFERABRENREEMERE: Shd.

BH, ZHIRKHAR

Safety and activity of blinatumomab for adult patients with relapsed or refractory B-precursor acute lymphoblastic

leukaemia: a multicentre, single-arm, phase 2 study

T FR R I BOHE VA 1 B- 1A% 4 A S bk B2 4 R 1
[ 5 4F /B 2 TS 22, Blinatumomab & — i XUR 3 15 1 T
N M A B p A, LT REBR I CDL19PL R 7E B- 41 il & 2 ik
T M e 40 M b AR e R A . AR BEARE R A
blinatumomaby J7 /2 1 bk B 48 Al 1 i 595 1) 22 4= M AT 2
P o

WHEZEAT (Amgen) H#EAEZ L. B4, JF
B PR WE 78 o FRATTN 32 90 3 4% 65 B M 1 48 e il N 2R
B R R R CEIRE MRS 124 H N K
SR, ¥ sz A Fh S ARG LT 4R B B R JS 12 H R BUE
P R VR 9T J5 TE W RS OR AR ) L o R N
BE, fE6JE B E Sl 4/ @ Bk o

H13H Z20134F10H 10H, 189 BE&Z S MEZT
blinatumomabi& 7. WAITHE)G, 8141 (43%,95%CI136

-50)#E # A # T CRECRh, L 163%1(33%)# # CRIfi18
%1 (10%) H # CRh. 32 (40%)iA #ICR/CR¥ £ # b )5
% THSCT. f# W3 8 A R RS2 K # ik
Fp PR 4T AR 9 2> (48151 ,25%) < HF PR 4T A 9 2> (30481
16%) A 3L M. (2741,14%) . =B (2%)% N &4 =g 4 A
TRIWGEE. 2015 (11%) M4 (2%) HeE 73 i & A 5 v 3
FAB R ENE RN = BITE T (% T WA . K B AT B A
AR ) R A A E N S T AR
Hblinatumomabyiy7 7 R R T HX G Z M E K1
BCHE VR 1 B A4 40 A 2 PR IR T 4 B i R N R R R

n/N CR or CRh (95% Cl)

All patients 81/189 —— 43% (36-50)
Sex

Women 32/70 —te—— 46% (34-58)
Men 49/119 —e— 41% (32-51)
Geographical region

Europe 39/95 —e—— 41% (31-52)
USA 42/94 e 45% (34-55)
Age group (years)

18t0 <35 39/90 — 43% (33-54)
35t0 <55 21/46 ————— 46% (31-61)
5510 <65 10/28 36% (19-56)
=65 11/25 2 g 44% (24-65)
Previous salvage therapy

No previous salvage 19/38 —.— 50% (33-67)
1 previous salvage 36/77 —-—.— 47% (35-58)
2 previous salvage 15/42 —.—-— 36% (22-52)
>2 previous salvage 11/32 —0— 34% (19-53)
Disease state

Previous HSCT 29/64 —"._ 45% (33-58)
No previous HSCT 52/125 —e— 42% (33-51)
No previous HSCT, no previous salvage 12/29 = 41% (24-61)
No previous HSCT, 1 previous salvage 27/55 ————— 49% (35-63)
No previous HSCT, =2 previous salvage 13/41 —._'_ 32% (18-48)
Bone-marrow blasts

<50% 43/59 —_—— 73% (60-84)
250% 38/130 — 29% (22-38)

T T T
20 40 60
CRor CRh (95% Cl)

B2 PIASIT RS & B2 4L N (9 B 4K S 82 (CRECRh)

blinatumomab (5 —JiOng/ %, 2 JF 28 g /), B TS5 HE LR AR T 1 B8 A JB % CRECRh LBl . CR=5E &2 2% fif . CRh=CR‘5 AN ML #E3 PKE . HSCT = i+ 4 A A .
OHETR S IISONE V) BORERECS . 4 B xt blinatumomab it 95 i 0 it 2 5k ;
MNIT . EEITRIEFR NPT AR N B R e A 42 ; b g N A _
| ﬁ%ﬂi Eﬁxﬁl?ﬂ%j}mﬂflﬁ&?\] %ﬁﬁ_rﬁﬂ:é ﬁﬁﬁ é\ﬁéﬁ’./ﬁ‘ﬁﬁ/ﬁﬁﬁ(E‘Jﬁﬁﬁ’ﬁﬁ‘f‘ﬁdé‘go 100“\_\\ 100
(CR)HE 5% 4 42 FL 41 & 1L v 50 7% 3 49 3% 1L 3 il 1 52 g w] M _ o
3 ™y =
- N > N E | T 3 |
( CRh ) . KR H R ﬁ = la % *ﬁ o 1% ]Iﬁa % lﬁ % o E ’ 267 patients screened ‘ 5 6o H“H H 0
. . s I o £ 4o e 5 40 ‘
ClinicalTrials.gov .45 5 ANCT01466179., H201241 v »| 78ineligible 5 ¢ Y g ey _
189 patients enrolled and started treatment with € 209 Relapse-free survival 20— overallsurvival S
blinatumomab Censored
189 received cycle one 0 T T T T T T T 0 T T T T 1
98 received cycle two 0 2 4 6 8 12 16 18 0 12 14 16 18 20
+ Numberatrisk 82 62 49 26 18 6 1 0 Numberat risk 189 21 10 6 0
Primary endpoint assessed
189 patients included in activity analysis c
+ 100 7 Censored at the Median overall
43 patients continued treatment beyond cycle two* % \ time of CRor CRh survival (months)
% = > SE" = 43 received cycle three - N — N 189 61
Bl1E B2 F#1E 22013410 A 10H HI £ . J7 3o r i;receivegc)/clle;our £ o 7\;5 , 189 35 K3.75 5 % £ 17 % [ Kaplan-Meier
N\ . —t received cycle fve = ensore
*D ﬁ éf ‘fi ﬁ *ﬁ @A % it /l\ i gﬁ IKJ/[\ Eﬁ EP Fﬁ ﬁ % % T 2 received retreatment with blinatumomab § P N o cor
146 patients received no further treatment with § 40 H‘W \Hm,‘k HEH éj% (A) ’ E“ EE ﬁﬁﬂ (B) ﬂ] EF% Z 5 ER
; A s T —2r Ay 3 blinatumomab 3 H e o o o - N
bllnatumomabigu/ﬁi/uﬁﬁﬁ%ﬁ}\o CR =56 &2 fif 88 had no response to therapy (no CR or CRh) © 20+ L'_‘ﬁj Tﬁ%ﬁﬁﬁ)ﬂﬁﬁ?ﬁ(ifﬂCRﬂCRhﬁ}\E\
N N N 40 had CR or CRh but did not conti )
CRh = CRH&F%E@E%%‘V}{EO * 411&”1‘%%$£UCREE bﬁnatugomabu anorcontinee 0 T T T T T T T T T 1 /_:ETﬁE C CR_’J—_'%Q%@H
9 died before first response assessment o 2 4 6 Time (1m00nth5) 12 14 16 18 20 ES ( )° =JLEZKF o
CRh; Wi W'J /%\ % 5'% Ji EIJ CR Ejz CRh. Hf ﬁ le'\ ?é ¥ éﬂ{ éi %:? ﬁ_ 9 discontinued before first response assessment Number at risk
ot censored at CR 189 139 104 72 44 27 21 10 6 0 NS
v o e CRh = CREL4 4 Il v §U 8 53 R 52
RN EFEW R ERIET Y i = w4558, FEY7 At data cutoff Censored at R or CRh 189 75 29 18 9 4 3 11 0 (K3)
72 were still in the study
RV A8 56 4 T o0 S B S M R R AR A omtolonap
F V2 T blinatumomab i4 FF [ 5 5 117;‘;‘gj;iidStUdYPMiCiPatiO" 5 3CHAL: Topp, M.S., Gokbuget, N., Stein, A.S., Zugmaier, G., O'Brien, S., Bargou, R.C., Dombret, H., Fielding, A.K., Heffner, L., Larson, R.A., et al. (2015).
1withdrew consent Safety and activity of blinatumomab for adult patients with relapsed or refractory B-precursor acute lymphoblastic leukaemia: a multicentre, single-arm, phase 2
1lost to follow-up
3 study. The Lancet Oncology 16, 57-66.
189 patients included in analysis of safety ‘ ( |§] 1 )

DOI: hitp://dx.doi.org/10.1016/S1470-2045(14)71170-2 SCEERAE: http://dx.doi.org/10.1016/S1470-2045(14)71170-2
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SHE2H, RGBT R T CHE ZCE ST A R 40
HHABR A LIS 7 %), 8 B E R E WA R
“TYM S AR 7 R B R AR, s T 40 e 2
fith 55 %% 4k J7 T A BN S AR o

3H30H, HERTDIFER. EREHM RS KA T
CF a0 il R BF 70 B p s GlAT) ), AFFIERE R
CIpa) WE B2 97 ML 2 S )5 AT RNE T J 140 B 96 77 A1 5
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FEAEIZFEI 4R, T A B AT A BE B0 1) 7 48 B b A k1t ) 26
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A4 K@, B IE % LLCFDAL Y 5K #oN
[F] B T I PR R XA “ 77 o Sl RV — SR IR B AT T
HARMEER, K5 @I R R 550 H A %, FASH
CFDAMEAT W PPaiflt. J34h, BRIBZEW, CFDATETAMMLG
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TS BE— O H RN, thnkE. HARTE
A, PG AR I R S B B SRR AT e, IR
AN (SR EE) .
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JESCHE#E . http://news.bioon.com/article/6664410.html

STEM CELLS AND DEVELOPMENT

WAt 4t B R, B fEUC-MSCshi v i A4 J5 3
RRMA T EHA R ¥ EEUC-MSCs 5 1L +
fITNF-afIL-680 A & % F B (P<0.05) , Jf H 4k i
H CD4+CD25+Foxp3+iA T TA ML & & th 7 & & L7t
(P<0.05) . AR#E3e KGR it bt (ACR) , 28
AN B I B R4 (DAS28) I e VR 4l 1] ¥
(HAQ) %L \LRAJ N B & i WM b i, AR IRIGIT J5
RABH M5B B ZME. MR ESIRIT,

(F1) 1728 KRRV REES LRI WL, —4HA
IR (364K , FZMRH BRI 2 ¥ (DMARDS) FIR

HUC-MSCsHE: #3787 ; A ob—4l (1364 E%) IDMARDs

Comparison

KA UC-MSCsIRYT - ILoh, Bifiasr R R i ZEUC-MSCs
J5 B TR PG IS (] S50l =4, 36— 217644 s MR RN =4
58 A5 B MBI XA 5 S8 = A115 4 8 Tl I 5]
AR b, - dre B BE T 24K B EEZ T WK

UC-MSCsifJT 1A R T 5 2:3~6> H, I # Bt 41 A if
o M T A0 M B T A L RS £ T E SRR T AT Y
BRYRIT AR . B, REEAT T 4G T FIDMARDS
I BB R B TS B AN R R, AT A B
28, BEADMARDsHIUC-MSCsih ¥y AT LN IE 3 HERA
BERgte e ARERFSENERSGE, B FReHEE

AV T
(1)

172 Patients enrolled and
allocated into two groups

[ |

136 Patients received
DWARDs+UC-MSCs

36 Patients received
DWARDs+medium

without UC-MSCs administration
(3 months) l
Groupl Group2 Group3

76 patients(3 months) 45 patients(6 months) 15 patients(8 months)

g

DMARDs- DMARDs- DMARDs- DMARDs- DMARDs- DMARDs-
; tolerated 58 untolerated tolerated untolerated tolerated untolerated
patients 18 patients 25 patients 20 patients 8 patients 7 patients

NJGE S R 3 e T amiR ia v i sl P R PR O 19 R e

received twice

SR AT 5 e i
EE } jL 0 and 3 months

Human Umbilical Cord Mesenchymal Stem Cell Therapy for Patients with

Active Rheumatoid Arthritis:Safety and Efficacy

Chocgiid) KRR & (RAD &—FE Wiz
o8 4 A A G SORE . R BLON RT B ARE . B A
MO 58, R SE H AR . BEALR YT, RARIR W HLEE
I AE A B DR 5 P I 0 AR T RS, ST s 3 BB A B N S
RAEANH B G BET 2 BRI o 1 B S B 32 1 B 8 2L
T BRI ISR I B RN, T T R T AR R AE 5 B
AN o O AR AR . TR, 4R v T PR T A R
TIRe T fe & — MR A M E T RAVR T 0% . A SCHERIRIE,
ffe 2 1 20 B B A K TR AE RA TR GRS B & 0GB 2 I 4R
HY, — S A W LA BT B 0 X 28 20 g PR 7 9T 3 0F FR T Il
Rk, S5REML b ERER, JF H %R
G BT 32 AR AE 1. BT RARY A L EE R 52 4
Y, AR X 2459 9F A RE 4B R 051403 1) 5% 5 HL 2 @I AF
BOK, YN P A B R T J7 i .

A TCRGE, B 2 R 4 RE 0 R T8 BT 40 i
(MSCs) ik 7] LI i 5 4 % 40 M A AR LA 9 4
FEINRE, JF AT AL 2 G PR T R, S AN A ek

28

it 5% . WARMFFRE, MSCsAEM™E M B EMILE £
T3 B AN T 1 B 2 e 0 o B0 A A I AT R, O L
AHERIE HMSCsH LU T RA, B0 HLEL & 18 W . SR T
FIFH B 7 (A1 53 T 40l (UC-MSCs) JRIT &t K& Mia
IT IR &1 E R IRART N W AH SC I 78 R WL ARE . Bk,
AT B AEVEN AUC-MSCsia T RAT %2 4 Ve f A 2tk
A T BT R 45 R 25 ) S BRI 17 2 4 7 B0 v KR
KW REH, M sir e, 2 AamicTda
( DMARDS+TC 40 fg 5% 7% & ) M F 4 o v6 57 4
(DMARDs+#& UC-MSCs#i 983> (W E L")
UC-MSCs AR X 4x 107 1 241 g & HEAT 8 Bk vt . 7EVR 7 i
TR, XA R R R ANIE PR R IR AT e id %, e ke
I35 2245 S 7K VP Ak 1 40 IR 7 10 22 4 15 AN o 3 B0
TE B R, L 28 1 4k B/ 48 i 7 19 KT
WENZEE (IL-6) MRS E Fo (TNF-a) , KM
i F b U 8 it T R 3R AT 4 T

(ZEXCHEE) This study was des igned to asses s the safet y and
efficac y of human umbil ical cord mese nchyma | st em cells (UCMSC
s) in the treatme nt of rheum atoid arthr itis (R A). In this ongoing
cohort, 172 pat ients wi th ac tive RA who had inadeq uate respo nses
to tradi tiona | medicati on we re enrolled. Patients were divi ded into
two gro ups for differe nt treatment: dis ease-mod ifying anti -rheumati
¢ drugs (DMARDs) plus medium wi thout UC -MSCs, or DMA RDs
plus UC -MSCs group (4 - 107 cells per time) via intravenous injection.
Adverse events and the clinical information were recorded. Tests for
serological markers to assess safety and disease activity were
conducted. Serum levels of inflammatory chemokines cytokines were
measured, and lymphocyte subsets in peripheral blood were analyzed.
No serious adverse effects were observed during or after infusion. The

serum levels of tumor necrosis factor-alpha and interleukin-6

decreased after the first UC-MSCs treatment (P < 0.05). The percentage
of CD4 " cD25 " Foxp3 * regulatory T cells of peripheral blood was
increased (P < 0.05). The treatment induced a significant remission of
disease according to the American College of Rheumatology
improvement criteria, the 28-joint disease activity score, and the Health
Assessment Questionnaire. The therapeutic effects maintained for 3—-6
months without continuous administration, correlating with the
increased percentage of regulatory T cells of peripheral blood.
Repeated infusion after this period can enhance the therapeutic
efficacy. In comparison, there were no such benefits observed in
control group of DMARDS plus medium without UCMSCs. Thus, our
data indicate that treatment with DMARDs plus UC-MSCs may
provide safe, significant, and persistent clinical benefits for patients

with active RA.

(513 H4b) Liming Wang, Lihua Wang, Xiuli Cong, et al. Human Umbilical Cord Mesenchymal Stem Cell Therapy for Patients with Active Rheumatoid

Arthritis: Safety and Efficacy.[J]. STEM CELLS AND DEVELOPMENT, 2013, 22(24): 3192-3202.

http://lwww.ncbi.nlm.nih.gov/pubmed/?term=Human+Umbilical+Cord+Mesenchymal+Stem+Cell+Therapy+for+Patients+with+Active+Rheumatoid+Arthritis%

3A+Safety+and+Efficacy.
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Cell Adhesion & Migration
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Transplantation of umbilical cord and bone marrow-derived mesenchymal stem cells in a patient with

relapsing-remitting multiple sclerosis

(M HmiF) 2L MBE (Multiple Sclerosis,
MS) B—HMUPRHEAREZARMEHBENEAN
BEEEMER, VARBEIEERENER, B5E
%, WRRATRMNER. K2 BEEE. B8, 15
EARE. EWERSE. RRAT A EEEERBUEE.
EEXER. TRHENARSHRAYSE, BRNEEBEIR
BETM, BEMEILEREERBLE. PHLERHEREL
MEBRPER. EMSEEBEME, RELXE, £4
BT FEARERN, ESBEBERE, HERLT.

FHRBEEN-MFEBT FRERNEAIES
QERINER. THRREERETNNZ AL LNE
B, AEAEEBAELNED, TIHXENESIR
N MERE. CAAXENHRARETFARTED W
ERRTFRIMAERFER, HEBRIHRALERT
PRAEMSIRHYRE, BFHRBERTMSH IR
RIFMNE TR R, RFRNUHITTISRER

ANRET —H25MMSEZESENERAIE
BFEFF A (BM-MSCs) 5 B 5 8 78 B+ 48 /8
(hUC-MSCs) AT Mg, XZEBERE T200659
BRHEBARETAMILFRE, MRIBRERNEE T K
EREFASHBNBL, FERRT. ERRK. MK#E
THHREYERG, 2HIOIHRRERIRBEERE
fR. 2007F3RAMBERIFABIGITEHXER, 2008

2007 2008 2009

Figure 1.Axial (A-E) fluid attenuation inversion recovery (FLAIR) MRI Brain and sagittal T2-weighted MRI of the cervical cord (1-5) demonstrate a

stable distribution of lesions from 2007 (Aand 1) to 2012 (Fand 6).
30

FTREERFAAERMEHEBEABESR, BT
EEERR500K, ERERBEERERNUBLH S %
W, IWRERBRATIM, BT TR

% #EEF20084F 115 200928 FSHHRES T =
WBM-MSCs3aT7, SREBRKEHMAME 1.3x10'), 8
Wii%iG.SX1054\, 2010F4H 88N X5 BM-MSCs
6.3x10°4, AT ERAEARRRE, BEERBENR
% . 200948 A 4T ThUC-MSCSIATY, & BkE 4 4
1.2x10°4, EHREHINEHUBEFLE, REARSE
REREM; 201048 A #FKEIHNUC-MSCs 3x10°4, @
WEEMELNER, ZXEATER, 201154711
H 4> 2 Bk B 55 hUC-MSCs 1.4x10%4#11.54x10%4,

WERBEHLHTTIRTFARAGT, PERESH
BTy, BRERMESFHE, BXRMITEEBBIY500
A, MRIBREMHEMEER, FEALHBELE,; WE
BREREXERUAN, MEANERAPERE, ML
KREERRIES (EDSS) MIATTRIM3. 50/ F2.05. &K
XHRERPATMSCEHRET ZAMBAUERE. AT
MABH, KFEhUC-MSCspymEFAR5IEBERNH
FREN, AEMAET -SRI UFRTHEBBERT
MSHYABARBHIE ZRARIXE, MIEEZHNEEIRRK

se
fm o

XA

2010 2011 2012

Table 1. Summary of MSC treatment, adverse events, and clinical disability score (EDSS)

Date Source MSC Route Dose Adverse events EDSS
Pre-treatment 6/9/2006 — — — — 3.0
1 26/11/2008 BM iv 1.32x 107 Nil 3.5
BM it 6.3x10° Nil
2 19/02/2009 BM iv 6.0 x 107 Nil
BM it 1.4x107 Nil
3 7/05/2009 BM iv 8.9x 107 Nil 2.5
4 4/08/2009 uc iv 12x10° Dizziness,
headache
8/01/2010 BM it 1.47 x 10° Nil 2.5
29/08/2010 ucC iv 3.27 x 108 Rash, Fever
7 22/04/2011 uc iv 1.4x10° Dizziness,
Headache
8 29/12/2011 uc iv 1.54x 108 Headache 2.0
Post-treatment 12/07/12 _ _ _ _ 2.0

(FEXCHEE) There is currently great interest in the use of mesenchymal stem cells as a therapy for multiple sclerosis with
potential to both ameliorate inflammatory processes as well as improve regeneration and repair. Although most clinical studies
have used autologous bone marrow-derived mesenchymal stem cells, other sources such as allogeneic umbilical cord-derived
cells may provide a more accessible and practical supply of cells for transplantation. In this case report we present the
treatment of aggressive multiple sclerosis with multiple allogenic human umbilical cordderived mesenchymal stem cell and
autologous bone marrow-derived mesenchymal stem cells over a 4 y period. The treatments were tolerated well with no
significant adverse events. Clinical and radiological disease appeared to be suppressed following the treatments and support
the expansion of mesenchymal stem cell transplantation into clinical trials as a potential novel therapy for patients with

aggressive multiple sclerosis.

(X HAL) Hou ZL1, Liu Y1, Mao XH1, Wei CY1, Meng MY1, Liu YH1, Zhuyun Yang Z2, Zhu H2, Short M3, Bernard C4, Xiao ZC5. Transplantation of
umbilical cord and bone marrow-derived mesenchymal stem cells in a patient with relapsing-remitting multiple sclerosis. Cell Adh Migr. 2013

Sep-Oct;7(5):404-7.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Transplantation+of+umbilical+cord+and+bone+marrow-derived+mesenchymal+stem+cells+in+a+patient+

with+relapsing-remitting+multiple+sclerosis
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