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WE: B RF AR AR AR T @i (BM-MSC) »F 5t B & % 1 7RIk X (EAT) #9738 77
VERBEAH , FiE A A¥FTRBIERE S F B KA A & C57BL/6 I &, # & EAT /D A AEA
BM-MSC-F 48 s R fe AL B i B4k s 2 Fl R BM-MSC, 4 X 3x10° 48 1 &,k 4 %, A DRH £
G di)E 28 d e, 5 B TARMAMLR  BEn i HE 3 €5 B ATRE FZ oM o0 B i | 305 J 95 o 47 skt
TR IR E G 4k (TgAb) | AR IRk R 4048 (TmAD) | K i it B4k 4y @ 44k ( TPOAD) . % 3,5,37,5 -
V9 Ak % R A BA (TT4) (% 3,5,3-= s W IR R AER (TT3) . F# % y(IFN-y) =& @k s~% 10(IL-10) &
P HR D L5 EFABAE AR M0 R TgAb, TmAb F» TPOAD 38 2.3 & TT4 7K -F 9 2 A& ( P<
0.05) ,TT3 K-F AR £ F, P RIMLALZHIFA L 7 mE L EAT D REBEA Q) EF 2B FIREA
287 Rk € 0 i3 5 AR 2 R R 4R 22 4 B 49 003 0 9 2 BM-MSC - FR 48 7T JL W R A 28 48 ok E 4 L7
R ER AR AR, @ 5 EF M BAmL KA 0P TgAb, TmAb, TPOAb #= IFN-y /K- 3%
% ,IL-10 7K FBA%( P<0.05) ;BM-MSC F #4054 R i 40 1k | o % & TgAb, TmAb F= TPOAb 7K - 8 2 %
1%, TT4 KFHEH & (P<0.05),TT3 K -F LA 2 £ 5%, IFN-y &k K P BAL, IL-10 KA K F 3 & (P<
0.05), #it BM-MSC *f EAT A — ey 5 ERA, Ehuh A TS AP 8 T @46 (Th)1/ Th2
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ARl g B B e H R AR R (experimen-
tal autoimmune thyroiditis , EAT) /NI 78 H &
S iYL BT B AT MSC i, #R 1+ i i >k I MSC
(bone marrow-derived MSC, BM-MSC ) J2& 7 1] #
AHBITE T 400 1 (T helper cell 1, Th1)/Th2 4
UL 1) P B -7, 5% fit FE IR R 2 2R 1) SR S S
IR BE AIT 1 %L & BM-MSC /S %
ST AR HE SRR

1 HREH%®

1.1 Zh¥Fs4A

36 H i C57BL/6 /N, 8 JH iy, 1A T At
19~21 g, Fdb s 4eil FIAE S50 sh P ol s
AHIE 5 SCXK ( 51) 2012-0001, 25 i 4 #l % &
20~26C, #i %t I JF 45% ~ 65%, M8 W] BB 1% 22 %
12 h/12 h, B AL 43 o0 1F 5 xF B2 A58 AL 4
BM-MSC T T4, 440 12 ., 34 I v £k 35
A BRI, B RARK ) A H R
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1.2 FERKLFNSE

% FUIR IR 3R 25 11 ( porcine thyroglobulin, PTg) |
5e4 30 Ak 7] (complete Freund adjuvant, CFA)
AR 58 4 3 [K 4 7 (incomplete freund ajuvant,
IFA) ¥J0F ¢ 8 Sigma 2~ w5 IR AR ER S APk
(thyroglobulin antibody, TgAb) | H1 IR i fHCk: 74 3t
& (thyroid microsomal autoantibody, TmAb ) Fi1
IRAR IS AL 9 B BT 1K (antithyroid peroxidase anti-
bodies, TPOAD ) 5 s 6 it 1) & 4 Tt st b
T AEY ARSI B 8,5,3", 5 - DU At B R IR R R
(8,5,3",5 -tetraiodothyronine, TT4) fl . 3,5,3"-
=T R R R (3,5, 3 -triiodothyronine, TT3) Ji
S E R G T R LA R 2 A ) TR PR
Nl TR y (interferon-y , IFN-y) Fl 40 g/
10(interleukin-10, IL-10) ELISA 71 & X0 T~ K
KRBT SLWARA A | ARG o-MEM 3%
FEWAN A L5 W T & [E Gibeo 72 Fl ; £1 21 il 24
W T2 E BD Al i aUETOE R (FITC) frid
ftdit/NR Sca-1,CD11b,CD34 Fil CD45 $ifk M
218 ( PE) brid st/ CD105,CD29, CD31
il CD44 Pt t& ¥ 1y F 3¢ [E EBioscience v Hl,
Coulter EPICS XL Ui =4S H 3% = BD A #]
1.3 BM-MSC B &

TC TR HUN BRUBEE IR B 5 5 PR o B e, B
2% R4 1M Y a-MEM - BEAT AL, S H0ng o140
J, ¥ 1x10° L™V % A0 T 25 mL K538, Bi gtk
R 10%IR A T, A2 2 mmoL-L™", 7%
K 1x10° L', 5% £ 0.1 g-L' ) «-MEM, 37C,
5%CO, &M 3% 4 d, HidE SR, ISR 3 d 3
ks I W, 24 85 37 A1 8 2K T 80% il A 1), L
0.25%I1)ge 2k F1 il PBS ¥ ( % A 0.02% EDTA )iH
AR, TESR 4 FCHT ISC S 200 1 ok B A A B v, T
WA A TR N AR 1x10° 4, Pk S PBS E &
2 100 pb, #% BBTAR BT A5 2K, 40 B m A
FITC #xic i % ¥t/ [’ CD11b, CD34, CD45 Al
Sca-1 Hi ik, Lh & PE #5ic 09 4 i/ Bl CD29,
CD31, CD44 fi CD105 i ik, 4C ¥t 5 &
30 min, ifi i F PBS, ¥k 2 ¥k, A ic A4 40 i i =X 41 i
X EAL, I F winmdi29 F2 7 4 A 43 85 K K5 5% 1Y
BM-MSCER i HiL i i 7
1.4 BM-MSC #iiEpiEH

R4 4 /0 BM-MSC 7E T 3 h Riflksk,
JCH PBS ML 2 YR, A 0.25%JRHEfk 3~5 min,
THAL AR TP 7 U T ™ 25 WA A MO 2, > 40
IR D 2% 5 55 IR R R B i Sz B A g

A MM VE BRI Z R . WHARJE B BM-MSC H PBS
VR 2 W, Tl 1 E A M RO, R R A R VR R
6x10° L™ B il Bl L& H
1.5 EAT /MNRZZ R HI &K BM-MSC i&97

IR A . B PTg 5 CFA Z{ABUR A I 780
FLAL, FE S5 O KIS XHAR AL F1 BM-MSC + gl
B HN B IS 2 BRI R Y BT T A PTg
100 g, I T AH [F] E [ A5 R 35457 Xof 1F & X B2 /)N B
TE ST A A A FEER K

TSR ARE O PTg 5 IFA A FUR S 7805
fbJE  TESC S 14 KPR X AL 2 K BM-MSC
TR /)N B I o R ey 6 AT B N TR, B
100 g, 7] Bsf 1E 5 X HE A /)N B G 4t 1) A BLER K
BM-MSC T HiZH7E#: 7. EAT #RIAY R T45 0,7,
14 1 21 K435l 1 B i ik e 25 [l 5/ B BM-MSC
Y, 45 H 3x10° 40fE,
1.6 HE #BXETHERARBARRELT

SIS 28 K ik HR BRI I b 58 T A /N B, B
FURMRALZY, B T 4% RS [ 2, 5 30 A 5 3 )
F, HE e (050455 T W4 FR IR 21 200 BOR S ek Az
FLFRUEAL N | IR | b e R Byt 1] %) bk 1 448 P
=i, 2% Tang % [ RAE S PR e, e85 T U
ZHUIR MRS S AE MR AR 1 . RIEAN
MIAE =2 A HUIR R UE I ] SR A 5 2 90 . S AE 4 M At
ALGE A AHURIEIE IR /N3 9. 10% ~40% 11 H IR
JIRZH 2B S RE AN 4 . >40% [ FR IR 2 41
PRI B IAR . EAT RAEFBARME: <1 HHIE
W, 1~2 YN, 2~3 % Nh)E, 3~ 49N
Ciji-
1.7 St RE AR M iEHE XS

SR S G 2 T A I 1l 3 e TT3,TT4, TgAb,
TPOAD Fil TmAb 7K -, ™ ke F [ 551 65 1o B 5 3
ATHRAE ; ELISA K5 I 1M IFN-y A1 IL-10 B3Rk
IR, e e B G BB P A T A
1.8 Fit=ZEoH

S R R D x+s Fox, ] SPSS18.0 Ll
AR HAT 0T o THEEEE A LA T R
R 22500, T FLECR Lt ARG, P<0.05 2 5%
R0

2 #R

2.1 BM-MSC I BIEFSEE

53 Ey C57BL/6 /NI IR KB B BB AT 43
B e MR AL, T 45 T od et e BT i 7, Ot
R 20 M A G O S % B A T I BB AR, B o3
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B REAN R BRY | BT T ot it am i (1A 78
FEFEEE 3 RIS AT UL 2T et R I B AR K A At i, Ry A~
iR AN (B 1B) | 5 IR 0 40 i 328 7 I 1 e
B AkSd R AIE R 3~4 AL HIIEEZ
B— BEHRIE(E1C) . GRS 4 R4, Aric AT
A, 7 A SR 20 g 2 78, 5 SRR A s
FL T Sca-1 F1 CD105 KAl 585 CD29
F1 CD44 (iR s ARk Il %7 CD11b, CD34
1 CD45 K Bz 4=k CD31 (¥ 2)

A

Fig.1  Morphological observation of separated and
cultured bone marrow mesenchymal stem cells ( BM-

MSCs) of mice. The BM-MSCs of C57BL/6 mice were separated
and digested using clostridiopeptidases, and then cultured in the
complete cell culture. A. the fresh bone marrow cells of C57BL/6
mice, spherical and suspending in the medium; B: BM-MSCs on
the 3rd day,adherent growth like fibroblast; C. the 4th passage of
BM-MSCs, showing a rather homogeneous fusiform form.

2.2 E#BkiiE BM-MSC 3t EAT # &/ R AR
BRAERRIEELHIF

/NEHR IR R L HE e i 5 7627 1
B PSS, IEH X IRAL (& A) /I B HUIR IR 2L
AR IR E I /I — | R A, M S 14 2 Jie
B, S bR 2 BRI R iR HE B
/NI A DS 2R AR VRN AE R DL S AE 41 35

0.7% B 35% 0.9%

100 2.5% 0.0%

3.5% 0.9%

10° 7 ;95.1%' ; 0.5%

10° 10" 102 10° 10* 10° 10" 102 10° 10¢
Propidium iodide

4
10 0.0% 0.2% F 0.2% 0.7%

0.8%

Propidium iodide

39% 1.0%

10° 10¢ 100 10' 10° 10° 10°
FITC

Fig.2 Analysis of phenotype of cultured BM-MSCs by
flow ctometry. A. PE-CD105, positive; B: PE-CD29, positive;
C. PE-CD44, positive; D. PE-CD31, negative; E. FITC-Sca-1,
positive; F. FITC-CD34, negative; G: FITC-CD45, negative; H.
FITC-CD11b, negative.

M, 5 IE R % R AR L, EAT #EU2H (18 3B) HAR
R UE L AR | U FET 2T e i, A R4l
WL K CHT IR AR | R B e S B AR A K, HA A
[ PR EE B A N, S AYZH A6 L, BM-MSC T il
ZH (181 3C) HR R U8 6L K /INAS — AT UL bk 2L 240 i 32
T8, JEE S0 B A ZH D%
2.3 E#BkiE BM-MSC 3t EAT #& &/ I 5
TT3 #1 TT4 7k F 2400

F 1 SRR IEH O IRZ ML FIBM-MSC T
TiZH TT3 /K3l 25 55, B TT4 K-F 5 1E
HXHBRZH AR L 25 % ( P<0.01) ,BM-MSC T Hii2H
TT4 KRB BH i T3 ( P<0.05)

Tab.1 Effect of BM-MSCs on level of 3,5, 3’-triiodo-
thyronine ( TT3 ) and 3,5,3’,5'-tetraiodothyronine
(TT4) in serum of EAT model mice

Group TT3/ug-L™ TT4/ug-L™"
Normal control 1.1+0.1 70.8+3.5
Model 1.0+0.1 50.7+4.9™
BM-MSC 1.1+0.1 65.0+5.4"

See Fig.3 for the mouse treatment. x+s, n=12. *P<0.01,
compared with normal control group; # P<0.05, compared with
model group.
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Fig.3 Effect of BM-MSCs on histopathological chan-
ges of thyroid tissue of EAT model mice (HE x200).
BM-MSCs were injected into the EAT mice, 3x10° per mouse,on
the 0, 7th, 14th and 21st day. Thyroid tissue was collected and
observed on the 28th day. A: normal control group; B: EAT
model group; C.BM-MSC treated group. The arrows show inflam-
matory cells.

2.4 EFBkHE BM-MSC xf EAT # &/ R I 5
TPOAb,TgAb #1 TmAb 7K & 21

M5 2 A WL, #5845 1 7% TPOADb, TgAb Al
TmADb Ht iK1 35 i 2 & T 1E % X B2 ( P<0.01) ;
SRR He A, BM-MSC T Fii 41 1fi i + TPOAb 7K
- 2 R B ( P<0.01) , TgAb FI TmAb 7K 7R B i
TF(P<0.05) ,

Tab.2 Effect of BM-MSCs on level of antithyroid
peroxidase antibody (TPOAb) , thyroglobulin antibody

( TgAb ) and thyroid microsomal autoantibody
(TmAb) in serum of EAT model mice
Group TPOAb/%  TgAb/% TmAb/ %
Normal control 23+3 8+2 10+2
Model 60+4 ™ 60+3™ 642"
BM-MSC 48+8" 50+5* 54+4*

See Fig.3 for the mouse treatment. x+s, n=12. *“P<0.01,
compared with normal control group; *P < 0.05, *#P < 0.01,
compared with model group.

2.5 RE#BkiiE BM-MSC 3t EAT # /MR I iF
IFN-y 1 IL-10 7Kk F4 %

1% 3 AT LI AL 1M 355 IFN-y KP4
AL RIS (P<0.01) , IL-10 /K V-1 B (R ( P<
0.01) ; 5K R4 AH 1L, BM-MSC T4 IFN-y 7K
PRI ( P<0.05) , IL-10 7K 5 341 ( P<0.01)

Tab.3 Effect of BM-MSCs on level of interferon-y
(IFN-y) and interleukin-10 (IL-10) in serum of EAT
model mice

Group IFN-y/ng-L™ IL-10/ng-L™
Normal control 96.2+5.7 102.3+6.9

Model 132.1+8.0" 78.1x4.4™
BM-MSC 112.9+6.1* 90.3+4.1%*

See Fig.3 for the mouse treatment. x+s, n=12. *P<0.05, **P<
0.05, compared with normal control group; #P<0.05, # P<0.01,
compared with model group.

3 g

AIT Z—FhEs B R 51 A B e g, LLH
ARBRLBUA IR K B B TR 7= A Sy 32 BERRAE , 35
1% 5 e A TG A5 55 22 05 1 R R AL 2 5206 1
RAESERED AT BhLEE 24, 400558 KA
WARPERIZ 5 A1 M 90 2 8 B e 3K
FLAYSCHERTAE' . AT /R, 7E EAT 1 IFN-y
G U AR N 23 in = FEOBR R 2H 20 RRE RN, B R
EAT 2—Fh E2 i Th 4000 S 00 A B s vy
L7 INE TSR, FE AIT th Th2 4 %04
A HREES) A LRI G R L T DR R 4T A
AVER T IL-10 AT 3E 0 FasL 78 H R i it b i)
Fik T 1 Fas w42t BRI 40 i & 4505 0 48
A, HTh 5 Th2 4 iy 2 87 AIT (9%
i B R BRI,

MSC J&—#Fh IR 2 ki BA AR L
] AL BE 1) Z2 BE T 40 i, P L EL AT I S D 1 A
FERPETHT R EZLVE T, BT DL H 255 R ARG & 1)
WA, LR IERIT A Y b A 05 O 1 U T AT
FRRAETY . HETE A W £, MSC 1A sk n]
Mt —E A RIPIRER E, K Is|Wel 2, 3- XU il
SELMM DR A B R R FEA ] T B A G g K
Xt SR A AN M R A ER Y L IR R SRR
LR R RS N i 5k MSC 5, Th {2
RAEAMI T IFN-y , TNF-ar, IL-12 F1 IL-2 4
[, Th2 BI4T 5 AE 4 P -4 IL-4,1L-10 F1 TGF-B
B B e R A i Th ) Th2 A=A, B
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FEARRAEIEL MIPURAE IR 2

/N EAT B 5 A2 AIT ELA AH 7] 6 5 B
RiFNIG R RN, IR R 5T AIT 1 &R AL &R 97
TR T SRR BRI, 1 Bh
YIBLTYN H A5 2 A5 R AR, BT, v
TPOAb, TgAb L & TmAb 7K -1 &5  Fok £
HURBRZAZ A SRR, ABISE R E NAMA Y
MR L R R ER A SR s Tg hn i IS
e e /N 7 EAT /NEURBEHY . ASHIF 98 45 S 36
A, B 2] R I 2H 20 ] D A5 A [R) R 32 AR A 4 it i
1, 3 TPOAb, TGAb F11 TmAb /K F-B1 & F &5 , IfiL
W TT4 K R REAL, ¥R EAT BRI 1
i, TERLTh % EAT /N BUBE AL 4 L a1, W
BM-MSC X} EAT /b B #F 17 + T, 45 R R,
BM-MSC il 2H /) B HH PR i 2H 2 9 i v i 7 B A ik
W%, H B4k TPOADb, TgAb 1 TmAb 7k -5 B
TR, TT4 /KT, #2785 BM-MSC Xf EAT #5541
ANREABETHEM, 4546 Tht AR R T
IFN-y 7K B A%, 1 Th2 B4 % K F 1L-10 /K &
FHTEE HEN BM-MSC 1l e — & R FiEa A
Th1/Th2 i AT 2 6T EAT BIGIFVEH, 145
WA AIT BRI AL TSI HE Fp Bk . A5
S50 3 4lIE] TT3 KL B 2457, H T gE S
FERE B] S O, LA AT AE K 8 8 B[] 45 i — 25 5
S e L

Zi b ik, i BM-MSC 3 1 7] % A%
EAT HUIR B 20 23 0% i 8 2 B DL S i i TPOAD,
TgAb 1 TmADb K-, #7~ MSC A~ i3 5 1 H 78
EAT By &b 2 CH S kIR AIT 07 8 4E 175
iy
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Therapeutical effect and mechanism of allo-bone marrow
mesenchymal stem cells in experimental
autoimmune thyroiditis

CHU Ya-nan', XU Fen-fen', JIANG Xiao-yu', NI Yong-ging', WANG Li-hui’,
ZHANG Yi?, ZHENG Rong-xiu'
(1. Department of Pediatrics, General Hospital, Tianjin Medical University, Tianjin 300052, China;
2. Department of Cell Biology, Institute of Basic Medical Sciences, Academy of Military
Medical Sciences, Beijing 100850, China)

Abstract. OBJECTIVE To investigate the curative effect and mechanism of allo-bone marrow mes-
enchymal stem cell (BM-MSC) infusion in the experimental autoimmune thyroiditis (EAT) mouse model.
METHODS An EAT mouse model was established in C57BL/6 mice using porcine thyroglobulin (PTg)
and Freund adjuvant, while BM-MSCs were injected into the EAT mice of BM-MSC treated group, 3x10°
per mouse on the 0, 7th, 14th and 21st day. On the 28th day, all the mice were sacrificed,and thyroid
tissue was isolated, embedded in paraffin and stained with HE staining for histological examination.
Serum was collected to assess the level of thyroglobulin antibodies ( TgAb) , thyroid microsomal
autoantibodies ( TmAb) , antithyroid peroxidase antibodies ( TPOAb) , 3,5, 37, 5 -tetraiodothyronine
(TT4), 3, 5, 3 "triiodothyronine ( TT3 ), interleukin-10 ( IL-10) and interferon-y ( IFN-y ). RESULTS
(@ Thyroid tissue in model group showed inflammatory response and infiltration. The level of TmAb,
TgAb and TPOAb was significantly increased compared with normal control group, but the level of TT4
was decreased while there was no change in the level of TT3, suggesting that an EAT mouse model was
established. (2 The thyroid in model group and BM-MSC treated group showed inflammatory response
and inflammatory cell infiltration, but the response in BM-MSC treated group was weaker than in model
group. (3 Compared with model group, the level of TgAb, TmAb, TPOAb and IFN-y was decreased obvi-
ously ( P<0.05) ,the level of TT4 and IL-10 was increased significantly ( P<0.05) , but the level of TT3
changed little in BM-MSC treated group. CONCLUSION BM-MSCs may partly restore the immunologi-
cal homeostasis state. The mechanism may be related to its modulation of immune balance of Th1/Th2.

Key words. thyroiditis, autoimmune; mesenchymal stem cells; bone marrow; cytokines;
autoantibodies
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