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Bone marrow mesenchymal stem cells transplantation for the treatment of sclerodermatous

chronic graft-versus-host disease: Immunologic mechanism changes in 4 cases

Zhou Hong', Guo Mei?, Sun Qi-yun?, Huang Shan', Yang Zhuo', Bian Chun-jing', Zeng Yang', Ai Hui-sheng?, Zhao Chun-hua'

Abstract

BACKGROUND: The immunomodulatory ability of bone marrow mesenchymal stem cells (BMSCs) gives it a promising future in
treating graft-versus-host disease (GVHD), especially with previous success in treating patients with acute GVHD. However,
there are fewer reports concerning BMSCs in treating chronic GVHD, particularly for sclerodermatous chronic graft-versus-host
disease (ScGVHD).

OBJECTIVE: To evaluate the efficacy and safety of treatment of BMSCs for ScGVHD, and to primarily explore the immunological
mechanism of clinical efficacy.

METHODS: Four ScGVHD patients at the Affiliated Hospital of Academy of Military Medicine Science, between September 2006
and August 2008, were enrolled for this trial. The median patient age was 41 years, 1 female and 3 male. The patients received
BMSCs infusion at a dose of (1.0-2.0)x10 cells every time by intrabone marrow injection from the anterosuperior iliac spine and
BMSCs from the same donor for the same patient were infused more than once. Concomitant medications for SCGVHD were
individualized for each patient, but all were current standard medicines and the doses were significantly tapered.

RESULTS AND CONCLUTION: After BMSCs infusion, the ratio of Th1 to Th2 was dramatically overturned, with an increase of
Th1 and a decrease of Th2 reaching at a new balance. Correspondingly, symptoms of all the four patients gradually improved.
During the course of BMSCs treatment, the life signs and laboratory results from the recipients remained normal. By the time of
this report, there has been no recurrence of leukemia in the four patients. Although this study alone cannot guarantee the
application of BMSCs in ScGVHD, the results are strongly in favor of the idea that the BMSCs treatment for SCGVHD patients is
therapeutically practical without any detectable side effects, which may provide a new insight into the matter of treating ScCGVHD
clinically, thus will greatly increase the survival rate of leukemia after allogeneic bone marrow transplantation.

Zhou H, Guo M, Sun QY, Huang S, Yang Z, Bian CJ, Zeng Y, Ai HS, Zhao CH.Bone marrow mesenchymal stem cells
transplantation for the treatment of sclerodermatous chronic graft-versus-host disease: Immunologic mechanism changes in 4
cases.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(10): 1885-1891.

[http://www.crter.cn  http://en.zglckf.com]

FiE=S

EHE: SBENFR TN TR SRR A FRr A PUE 1R, R IR SR PLE % ORI
RIS, B FIRTT B R IPUTE T, 5 B R RS MR A9 1 T2 (ScGVHD) B FE Hiii i 1R D

BEY: i E RER R T A0 ATT ScCGVHD AT 2 fose Ak, RIS 4RIs BRAST 3% ) e S AL

ik T 2006-09/2008-08 TEMEIZE 307 = P ML A% A 22 52 1 5] 70 3 T4t A i N v i ScGVHD & 4 151, 53 3 43,
A Bl AL 41 5 . i HEIR T T A0 RS P S AR O VR BUG R AT DB A A, ST IR R T A AT
4 {5 F 2 2R 2 I B A IR (1.0~2.0)x 107 MR, AT IR 2 REh 2. & IFHZIRE %5, (B#857697 ScGVHD K
e85z, HHEI N .

ZRE5E0: S LR BN EE R TG, Th SR EEIRA TSR/, Th fIEE B, Th2 fIELH
AR, MR AR T R0 S22 HRL, B A ARREIR AR IR W i o T ELAE - B R 78 5 T 4 M Y 9T 1) B
Vi, B AR A AR E R SE I8 S AS B HR R38R RIS, R B A IR I R R . TE BB B8 1) 78 58 T 41 i % ScGVHD &
HIRITRRE, AIGARIETT ScCGVHD JFkE T —ANHRIT7 %, MM AE3R i A 05 5 5 B R A O A7 5 3 o (H i T REA S D,
BB R AT IR RBT 78, LA 2B S 22 e PR 30

XHEIR: SRR 2 RS MR R B s L BRI TN TR
doi:10.3969/j.issn.1673-8225.2010.10.038

JAUT, FOMF, PNz, B, M, R, W, SOMEME, BXERAEEREIN F0 0 T B AL R VA T B R A8 A R B
F: 4 BRI ] P E AL TR T SIRRESR, 2010, 14(10):1885-1891.
[http://www.crter.org http://cn.zglckf.com]

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

"Center of Excellence
in Tissue
Engineering, Institute
of Basic Medical
Sciences & School of
Basic Medicine,
Chinese Academy of
Medical Sciences &
Peking Union Medical
College, Beijing
100005, China;
2Department of
Hematology and
Transplantation,
Affiliated 307"
Hospital of Academy
of Military Medicine
Science, Beijing
100039, China

Zhou Hongyr,
Studying for
doctorate, Center of
Excellence in Tissue
Engineering, Institute
of Basic Medical
Sciences & School of
Basic Medicine,
Chinese Academy of
Medical Sciences &
Peking Union Medical
College, Beijing
100005, China
comeoniris@yahoo.
com.cn

Correspondence to:
Zhao Chun-hua,
Doctor, Professor,
Doctoral supervisor,
Center of Excellence
in Tissue
Engineering, Institute
of Basic Medical
Sciences & School of
Basic Medicine,
Chinese Academy of
Medical Sciences &
Peking Union Medical
College, Beijing
100005, China

Correspondence to:
Ai Hui-sheng, Chief
physician,
Department of
Hematology and
Transplantation,
Affiliated 307"
Hospital of Academy
of Military Medicine
Science, Beijing
100039, China

Received: 2009-11-18
Accepted: 2009-12-28

1885



@272 .0 v

ST, S5 BRI AT R 7 BB FE R PRSI T & PIEREDIH)EAE

AR RE ¥
B, R
RARTRAD
L™ 100005 ;
 EHERREY
MERKE 307
B % 1172 75 2 A
M, dtR®
100039

A i, &,
1981 F4£ , 5Adt
BEWLHA X
i’ LB MES
REREL FE
NETHRREHE
%ﬁ%’%%llﬁﬂiﬂ_‘z

comeoniris@
yahoo.com.cn

BUREE  BE
£ @8 #HR

BLESI Jbxm
WHIEZER  PE
EFXRZRAL
IRHL  JEmT
100005

HEBRMEE KX
EM, EEET,
BREEEERS
MZEBEME 307
B= B i R 9 B 48
B, =W
100039

B4y 5:R394.2
SCHRAR RSB
45 :1673-8225
(2010)10-01885-07

% B # :2009-11-18
&E B 2009-12-28
(20091118031/

M-Z)

1886

0 35l

il

& 1 #% M % $i 18 F J#§ (chronic
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Table 1 Baseline characteristics of patients

Bone marrow transplantation

ID Gender Diagnosis

Graft Donor
1 Male AML/M4b Nonmyelo- Sib/sister
ablative HSCT
2 Female AML/M4 Nonmyelo- Sib/brother
ablative HSCT
3 Male MM Nonmyelo- Sib/sister
ablative HSCT
4 Male ALL Nonmyelo- Sib/sister
ablative HSCT
ScGVHD
aGVHD Duration
before
LS Issp. before BUSCs ~ BMSCs
Type transplantation (mg/d) transplantati
on (mon)
1 1T Ext. TDM(150)-PDN(30)- 15.5
TAC(35)
2 0 Ext. CSA(75)-PDN(30) 12
3 I Ext. TDM(200)-PDN(30)- 4.5
TAC(30)
4 I Ext. CSA(75)-TDM(150)- 37.3

PDN(15)-MMF(2000)

BMSCs: bone marrow mesenchymal stem cells; AML: acute
myeloid leukemia; MM: multiple myeloma; ALL: acute lym-
phocytic leukemia; HSCT: hemotopoietic stem cell trans-
plantation; Sib: HLA-identical sibling; Ext.: extensive; Issp.:
immunosuppression; CSA: cyclosporine A; MMF: mycophe-
nolate mofetil; MTX: methotrexate; TAC: tacrolimus; TDM:
thalidomide; PDN: prednisone
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20~30 mL, FkE4uA o ER (% %1.077 g/mL),
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0%t A, 0.125% IR FVH AL 4R, B3N G
TIA R, 2R/ AR . 2440
M B FERECH 5, T A A i I A B R K
YUAE2UK, L, O AR Gy B 4T 3 1 7E 95 % LA
b, REERETAEBKPEH. K EBMSCsH I
EW . B A s AR B KRS, BTN B
UM EE . HIV. ORI, H. R
F ALK

BLHRERBETMMERE: KEIEF AEIMm, H
IR ECLE P B AR B B 0 43 B AN AR AR, PR AR 0 B
H10%IE4- 135 . RPMI 164058 41577 545952 h, It
KRB IMA9GSLAR, FESLIMAO.1 mL50 mg/L
Y I BREEE K (PHA)KIRPMI 1640385573, S T4
1x10°, 23 A34: OFAXTIA: RinT4M, A
PHAR M. @ MN4L: I ANPHARIE I T . @IEH
MSC 4 . fin AN PHAI 3 1) T 48 i F IE & & 8 & 1)
MSC(MSC : T4Hf=1: 10). S 3N F475L. fEMK
B9y 0 N 5% COL M FIE B 2641 T H7 772 dJE, A
37x10°Bq/FL KI°H-TAR(_L 8 B2 28T 98 7). 18 h
JEWER, FHIAKRTHEES 18, 45 3 F counts/min(cpm)
TR

BMSCsHIBEREST: fridiE &2,

#* 2 BMSCs #iyE il
Table 2 Summary of bone marrow mesenchymal stem cells

infusion
) ) Dose Concomitant

ID Frequency Inversion time (d) (cellsi2mL) medications (mg/d)
1 1 0 1.2x10"  PDN(20)-TAC(19)-TD

2 +9 2.0x10"  M(50)

3 +14 1.0x10"

4 +22 2.0x10’

5 +28 2.0x107

6 +35 2.0x10’

7 +49 2.0x107

8 +52 1.5x10"
2 1 0 1.0x10"  PDN(5)

2 +14 2.1x10’

3 +39 1.1x10"

4 +47 1.0x10"
3 1 0 1.8x10"  TAC(19)

2 +8 1.5x10"

3 +15 1.0x10”

4 +22 2.0x10’
4 1 0 2.2x10°  PDN(5)-MMF(0.25)

2 +7 1.7x10"

3 +14 1.4x10"

4 +28 2.1x10’

5 +38 2.0x107

6 +45 1.9x10"

7 +52 1.0x10"

PDN: prednisoner; TAC: tacrolimus; TDM: thalidomide; MMF: myco-
phenolate mofetil

BOAHE AT _EBON 5 SR R 2% A 2R E2 mL
JRITRRRIE, S22 HECE BER 214 mLB =, f15/BMSCs
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B2 mL. 4608 % KA 240 8RR E
(1.0~2.0)x 10" IR 28 24 YR B R 45 L Rl (Ao 16« 5%
B BERRSEE RV, A T4~8IK I, ALK
HUONB.T5IR; G IFFHZIINE 25, {HENYAITScGVHD
Wit g5, B RS I D .

T FR A

SRR FHTHEERNE S RN : REEH
AMELINS mL, 4% PR TR B EAZ AN, FHARR 2
J910% 6 45 L% . RPMI16405% 4 5% 77 3 15 55 T 2411,
WA, LA mL, 21x 10548 ..

S NAM: QA R24: IR T S
ol % B Z, & (PMA) (500 pg/L). Calcium lonophore
(50 g/L)#%10 pL, LLGolgiStop™ 0.67 pL£& 1 il 4 5 57
6 h/E i &Ediffl. @y-THE(IFN-y)4H: 5E40E0 %
2HAMF . @FIA R0 IR T g 2 0
(LPS)(100 mg/L) 10 uL, LiGolgiStop™ 0.67 pLZ 1t
PO, 24 hEEAIH. @ AN RAM: NI
PR EREEEE 22(0.5 g/mL) 60 uL, 3 dF 03 E
T, FI1 mL bk i 55 5 2 i i ] S 24 7Lk, [HIR
NEHANAMBPAZE2 (1 glL). ELAN AN R4
(2 g/L)%10 pL, 2 dJ5 Fhn A SR - 5258k I B &
fig . Calcium lonophore % 10 uL, Lk GolgiStop™
0.67 pLZ LRI, 4 hjE i,

B IR B IR ZH A1 400 r/minES.06 min, 1 mL
40 g/LZ R HFEE T4 CH w10 min, FTHR(50.5%H14F
M35 AR A FIPBS) 1K, TIA1 mL 0.1% 2 R =
B h, B0 3R B R IA2 ub—3i(—PUNPERMC )
INRILN B EEDUA AN 2, y- TR A4
10, AN 54) T4 CHEE30~40 min. & 45
WG, PekdMamix, JHa7FE500 yLriPBSH, BT
VK A A = ARG N

Bz B R AL 2R 150 24 B BIRodnaniE 4 s (RS 1T 14 :
TEVRIT BT SBT G, AR R IR 52 22 ™ B P P 4 U R 1Y)
Rodnan /=l i A s b AT Al . %07 R
B WS BEER. A MR, F RS S RN1T
ANV ERAL, FEAS LA R JHk 52 S 2 FE 4% 0~3 731 F
fli: O%r=1E% FElk; 1r=REME; 2= B %,
ANRetEsh; 3= EAE, AR, Bl N0~51
I3

FENEIEFR: /WM P R Tk EL 4R B A R
FIR, 2R MRodnanifsy, EERE AL, etk
PRt

Wit e, EEE: AAEE . AT IEME
MR

GAtFESHT: M EE RAISPSS 12.08 4 56 ik
Gt abEE, IR HECR AR R 201, P < 0.054
ERA R EE .
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Figure 3 The inhibitory effects of bone marrow derived me-
senchymal stem cells (BMSCs) on T lymphocyte
proliferation in mitogen proliferative assays
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a: The cell morphology b: Von Kossa staining ~ ¢: Oil-red O staining
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Figure 1 Morphology and differentiation of bone marrow
derived mesenchymal stem cells (BMSCs)
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Figure 2 Immunphenotypes of bone marrow derived me-
senchymal stem cells
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a: Patient 1, polygram detected by flow cytometry at days 0, +14,
+28, and +49 of BMSCs infusion
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b: Patient 2, polygram detected by fTé’w cytometry at days 0, +14, +39,
and +47 of BMSCs infusion
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c: Patient 3, polygram detected by flow cytometry at days 0, +8, +15, and
+22 of BMSCs infusion
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d: Patient 4, polygram detected by tlow cytometry at days 0, +7, +14,
+28, and +35 after BMSCs infusion

Figure 4 Percentage of intracellular cytokines producing T
lymphocyte subsets detected by flow cytometry
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Fy—T-H0 2 26 R 4n B i L, 799 b 40 Fr) B 9] BH 2 2K
7, T ELE I A A A 2108 B 40 R4 A K 40
A 2R 2R y—F 38 R PR EEAT U =040 i ARG I &5 SR —
#, $ERScGVHD & 17A P ThOZH i () 43 1k 5, ThO
A 1) T [ Th24H i (1) AL 17480 BMSCs 1 2 IR 4R
J7a, B B 40 3R 10F1 T4 A 2244 R
Fi fF) R R %, T 40 B A Z2 Ry 3 AR A
FiL 6 LA 5 7 38 T, A BB B R A —
LGP

445 F 5 BMSCs iR IT B &6 9T 5 M B Ja — IR
A&E R IAT 2= 0T, Bon o AP i P IR 1 T 40 R i)
HaRB AT ES, WS, $2/R"BMSCsTE &
A A X 3 B T v I T 240 1) 734 R 4 T 38 A iR T AR
H, TR TThOTh2[ 204k, A IEThA 24 et -
W, ETTHEE T Th 48 MR Th2 40 B ) b 7] 2k 4 1 s 2]
TP AT 55

B EAR R, T BT R 2 DU BRI K4 %
PORBRE B RANESN N, B B AT47E;
TR RAT IS 8L Bt A i, TS
g it ag, JRE RS, LT .

35

gsa-

25 |
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220 F
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€15 |

£

310 | a
E
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Untreated Treated

P < 0.05, vs. untreated

Figure 6 Comparison of Rodnan score between
pre-infusion and the last infusion of of bone
marrow derived mesenchymal stem cells

6 DUfslEE7E BMSCs J897 R A iGYT /54T Rodnan
P53 R

60

W Untreated

Cell percent (%)

IL-2 IFN-Y IL-10 -4
*p < 0,05, vs. untrated

Figure 5 Comparison of the four intracellular cytokines pro-
ducing cells percentage between pre-infusion and
the last infusion of bone marrow derived mesen-
chymal stem cells

Kl 5 BMSCs i0J7 Bl Jifi7 a7 4 RN IR 1 (1 T 40
EREiilEa

a: Change process of skin lesion of the right ankle at days 0, +14, and
+123 after BMSCs initial infusion

b: Change process of skin lesion of the right ankle at days 0, +14, and
+123 after BMSCs initial infusion

Figure 7 The change process of skin lesion before and after
of bone marrow derived mesenchymal stem cells
(BMSCs) infusion
7 ScGVHD 3 BMSCs ¥97 il Ji b i A il 7%

23 BERBEER RGBT Dy
1411 (4.6~231 1), 401 FIRSE ) & 2% B
(>75%), W6, AERMALE BTG 7R KNS,
TEBMSCs )5 (RIRT M A, 8 DU B R Jm A2 5, i i sk
B, NIBPAIRIREE, XU BT s, TR
B R AL BRI R AR . R T 2 I T
BMSCsJm 4= & B BRECHT AL, BEJbk B SE e FE, 2 Ak K
B A, B A B S s TERGR AN RIS, Bk
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