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100050, 2V A= 7Rk AT A 7 TAR I .0, 33 100070)

WE HB:AFRARF AT 486 (UCMSC) #f Wistar X 865 25 SRR, i :SPF 4 Wistar K &, 112 54 4 4184
L% %8S ml/kg) KA FLL(4F A UCMSC 1 x107 A/kg) (& F4(% T A UCMSC 5 x 107 A/kg) Fexf B 4L( 4T X
A UCMSC 1 x107 A/kg) o #2828 RK A, ML 14 R, K AABRESLH,2 A1k, EEH4 R, £ UCMSC EHH#
AT RN BB MY R4S 2% (GVHD) 34, K ki 4 UCMSC & 1.13 B m s 1G IgM 4% ,CD3 7 .CD4” .CD8* T m ek
AN KEAHKREE MR E A AR ERS, SR 4T UCMSC &, &4 KX A% GVHD #5143
H0, RKR%F UCMSC 51 A 4% . FH FauE X R 16 (0.65 +£0.12) . (0.63 0. 14) g/L]#= IgM 48[ (0.06 £0.01) .
(0.06+0.01) g/L1M % & Freit e X & [(0.41 £0.17) g/L.(0.04 +0.01) g/L,P<0.01 & P<0.05]; 5 & @B X
A IgM 4 E[(0.05£0.01) ¢/LIARZH T agE R A[(0.03£0.01) g/L,P<0.01] ;5 Mg ik i K & IgM[ (0. 06
£0.02).(0.05+0.02) g/LI & & FHEBEA(P<0.01 £ P<0.05), KAk%F UCMSC & 13 A, 57 F 4 Bk R
TG gM 5 A £ FH RGTEEL(H P>0.05), KALTF UCMSC 5 1 A, & . &HH SmMpH X R 2% 4
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#[(0.242+0.027) % A 25 -Fu28[(0.202 £0.012) % ,P <0.01] ;- ME a0k Ab ik RALME % $[ 55035 (0.261 +
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ABSTRACT Objective; To investigate the immune toxicity of human umbilical cord mesenchymal stem cells (UCMSC) on Wistar
rats. Methods: One hundred and twelve SPF grade Wistar rats were randomly divided into 4 groups: the solvent group ( a dose of
solvents 5 ml/kg) , the low-dose group (a dose of 1 x 10" human UCMSC/kg) , the high-dose group (a dose of 5 x 10’ human
UCMSC/kg) and the control group (a dose of 1 x 107 rat UCMSC/kg). Fach group comprised 28 rats (14 males and 14 females).
UCMSC once every 2 weeks was given via the caudal vein for 4 doses. The graft versus host diseases (GVHD) scores were evaluated
every week after the UCMSC injection start. The IgG and IgM levels and the numbers of T cell subtypes (CD3*, CD4*, and CD8 )
were measured. The pathological changes in lymphonode, thymus and spleen were observed and organ coeflicients were calculated 1
and 13 weeks after the final dose of UCMSC. Results; The GVHD scores were 0 after injection of UCMSC in all groups. One week
after the final dose of UCMSC, the IgG and IgM levels of female rats in the low-dose group[ (0.65 £0.12) and (0.63 £0.14)g/L,
respectively ] and the high-dose group[ (0.06 £0.01) and (0.06 £0.01) g/L, respectively] increased markedly than those in the
solvent group [ (0.41 +0.17) g/L and (0.04 £0.01) g/L, P <0.05 and P <0.01, respectively]. Thirteen weeks after the final
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dose of UCMSC, the IgM level of the male rats in the high-dose group [ (0.05 £0.01) g/L] increased markedly than that in the
solvent group [ (0.03 £0.01) g/L, P <0.05]. The IgM levels of male and female rats in the control group [ (0.06 £0.02) and
(0.05 £0.02) g/L, respectively ]increased markedly than those in the solvent group [ (0.05 £0.02) g/L, both P <0.05]. There
were no statistically differences in the IgG and IgM levels of male and female rats among groups 13 weeks after the final dose of UCMSC
(all P<0.05). One week after the final dose of UCMSC, the spleen coefficient of female rats in the low-dose group[ (0.274 £0.016) % ]
and the high-dose group [ (0.294 £0.019) % ] increased markedly than that in the solvent group [ (0.232 £0.012)% , P <0.01].
The spleen coefficient of male rats in the high-dose group [ (0.242 +0.027)% ] increased markedly than that in the solvent group
[(0.202+£0.012)% , P <0.01]. The spleen coefficient of male and female rats in the control group [ (0.261 £0.019)% and
(0.236 £0. 014 )% , respectively ] increased markedly than that in the solvent group (P < 0.01). There were no statistically
differences in the spleen and thymus coefficients among groups 13 weeks after the final dose of UCMSC (all P >0.05). The percentage
of CD37, CD4", and CD8" T cells and ratio of CD4*/CD8~ in all groups were within the normal range. The histopathological
examination of thymus, lymphonode and spleen showed no abnormal changes. Conelusion; Human umbilical cord mesenchymal stem

cells can induce elevation of immunoglobulin level and spleen coefficients in Wistar rats, and this effect is transient and reversible.
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UCMSC & T8 B 1E # Wistar X RPN , gh2S Wi
R B Sy 0 B Ay DA R R 25 B B A 4 3
SPEEARSRTEAR KA, LA B UCMSC s KR
A SR BE A T L AT DAy HL e PR L P 22 8 A6
1 #RE7AZ%

1.1 AHH

1.1.1 )4y SPF 2% Wistar K 112 B, B FE,
WEREAS (AT 140 ~ 170 g, 19 H AN RAFICEZE
HEFREBE LI Z P 0, 7 ATHIES : SCXK
(2£)2007-004

1.1.2 ¥ A UCMSC ., Wistar X f{, UCMSC Fli&
(5 S 07 L B TR R IR S A LB &
H) mFEAE YRR R A W 324t A UCMSC 4
FEIE A =90% , 40l CD73 .CDY0 .CDI05 FHIEA =95% ,
CD19.CD34 .CD11b..CD45 . HLA-DR BH:

1.1.3  FZEEH  1gG.IgM W H P AEJLEAE Y FL
TR A 7B PR &) ; FITC-CD3., PE-CD4 ., PerCP-CD8a
FH[E] B X HE FITC-1gG3 | PE-1gG2a ., PerCP-lgG1 fy £
BD 2] o
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VA (ST S mlrkg) o 4940 28 HORRL, ME REE
£ 14 1, KEBRIESZAZY,2 F 1R, L4254 1k,

1.2.2 ZEBEIGEKRBHEYIUE F W (GVHD) P
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YRR R LT 5 AN EE AN ST
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¥R 0,
2.2 REFEGLE
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M IgG. 1gM SHEHAMELEZRARITHFBEL(P <
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KR IgM SERAMEEZERARIT2R (P <
0.01 8% P <0.05) ; 5 KIK4A T UCMSC J5 13 i . &5
B M HEMERR 166 1M SH A M 27 2970
SR (£ 1.2) . 4T UCMSC J5 & i ja] & 4%
R BIIAREI S LA,
2.3 Ty ik
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Tab 1 Effects of UCMSC on IgG and IgM levels in the female rats in all groups(g/L,x +s)
15 13
ZH ]

IeG IgM IeG IsM
by i | 0.41 +0.17 0.04 +0.01 0.75 +0.12 0.05 +0.01
pupiiskiEl 0.45 £0.12 0.06 =0.02* 0.58 £0.24 0.05 £0.01
A 0.65 +0.12* 0.06 £0.01* 0.73 +0.13 0.05 +0.01
=% e 0.63 +0.14% 0.06 +0.01¢ 0.70 +0.07 0.04 +0.01

H: RIKAT UCMSC )5 1.13 RSN 5 0 8 M 6; SiAa ik ,*P <0.01,P <0.05
F2 UCMSC XS ARG IgCIsM & B (g/L,z £s)
Tab 2 Effects of UCMSC on IgG and IgM levels in the male rats in all groups(g/L,x +s)
15 13
ZH ]

IgG IgM IgG IgM
gk | 0.27 £0.08 0.03 £0.01 0.55+0.17 0.04 £0.01
pagice:| 0.32 +£0.15 0.05 £0.02" 0.61 +0.04 0.04 £0.01
A 0.31+0.10 0.04 +0.01 0.62+0.12 0.04 +0.01
R 0.45 +0.18 0.05 £0.01° 0.54 +£0.11 0.04 £0.01

FE: KK T UCMSC J5 1.13 FFA AL 0 8 T 6; 54 e, °P <0.01,P <0.05
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%3 UCMSC X4 4B CD3* .CD4* .CD8* T 4l 4 LbF1 CD4* /CD8 * [LAEIIEMT (% ,% +5)
Tab 3 Effects of UCMSC on percentages of CD3 ™, CD4", CD8" T cell subtypes and ratio of CD4*/CD8*

in the female rats in all groups( % ,x +s)

o LA =L

CD3 * CD4* CD8 * CD4*/CD8* CD3 * D4+ CD8 * CD4*/CD8 *
wEA 57.4x4.1 42.8x3.8 16.3z1.7 2.6=0.3 56.6£4.2 40.3£3.3  16.24.0 2.6 £0.7
Uit 50.2x4.7 36.9x4.1 14.922.0 2.520.4 57.1£3.6 40.7£3.7 16.1x2.0 2.6 0.5
fEREH 53.7+5.0 38.8%5.4 16.1=2.2 2.5+0.6 57.3 6.0 41.8+4.8 15.4+4.1 2.9 +0.8
=% e 52.8+4.1 37.88+4.4 16.2+2.7 2.4 +0.5 56.6+7.4 40.6+5.9 16.0=2.8 2.6+0.5

i KWKEGT UCMSC 5 1.13 B A RREARLT D 8 0 6; S RA LLE, P >0.05

R4 UCMSC % &AM CD3* .CD4™ CD8* T 41 H 4r Lkl CD4 ™ /CD8 ™ HU{H AN (% ,% £35)
Tab 4 Effects of UCMSC on percentages of CD3*, CD4*, CD8" T cell subtypes and ratio of CD4 * /CD8 *

in the male rats in all groups(% ,x +s)

4151 LA 13 A
- cD3* cD4 CcD8 * CD4*/CD8* cD3* cD4* CcD8* CD4*/CD8 *
gk | 52.3£4.9 36.0£5.2 16.2£2.6 2.3+0.6 44.2+3.2 30.7+2.7 13.5zx2.1 2.3+0.5
3t B 50.6+3.4 35.9+3.1 14.5£2.3 2.6+0.6 46.2+3.3  31.9+3.0 14.2+3.0 2.4+0.6
R4 55.6£5.5 39.0+4.7 17.0£2.0 2.3+0.3 49.0+5.4 30.2:3.4 18.6x4.2 1.7+0.4
R 55.7+4.2  40.1£3.9 15.5£2.0 2.6 0.5 48.3 4.4 33.5£5.7 14.7z4.8 2.6=1.4
H#: RIRSGT UCMSC J5 1.13 A& ARSI 50 8 16, 5H 4 ik, P >0.05
=5 UCMSC Xf454H MEER RIS R BN (% % +5)
Tab 5 Effects of UCMSC on organ coefficient in the female rats in all groups( % ,% +s)
1 1
4151 i 3 A
JiL:8ii i) JiL:8ii i)
ks 0.232 £0.012 0.139 +0.024 0.226 +0. 009 0.067 +0.015
pupiiskiEl 0.261 +0.019° 0.131 £0.017 0.216 =0.009 0.074 £0.011
R A 0.274 +0.016* 0.133 £0.016 0.224 £0.013 0.085 0. 033
=% e 0.294 +0.019* 0.135 +0.020 0.223 +0. 008 0.072 +0.010
H: RIKAT UCMSC )5 1.13 RSN 5 0 8 M 6; SiAa ik ,*P <0.01,P <0.05
F 6 UCMSC MWAAEMERXFARREWEM(% 2 +5)
Tab 6 Effects of UCMSC on organ coefficient in the male rats in all groups(% ,x +s)
415 L 13 /8
JiL:8ii i) JiL:8ii i)

gk | 0.202 +0.012 0.097 £0.015 0.166 +0. 008 0.063 £0.010
pupiiskiEl 0.236 +0.014* 0.103 £0.016 0.170 0. 024 0.073 £0.012
A 0.225 +0.019 0.108 +0.024 0.172 +0. 008 0.064 +0.016
R 0.242 +0.027° 0.103 £0.019 0.193 +0. 023 0.063 £0.012

i KWKEGT UCMSC 5 1.13 AR L0 8 #1065 S I4 LhEs,*P <0.01
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BI1 RWE T AR BT T 403 (UCMSC) J5 13 F5 75 10 2 0 155 57) ok 26 O B M IR AR ACE 1 i 2% TR 12 485 £ U Bl 22 4G A
(HE x100) A.®HEAMRAL; B @A EHAMRAR; C. 3 EAMMALR; D: ®iEAMMALE. BHEAR R BEHD
SRR F R B AR T L 45 R

Fig 1 Phathological examination of rat’s thymus, spleen, and mesenteric lymphnode tissues 13 weeks after the final dose of UCMSC

in the solvent and high-dose groups (HE x100) A thymus tissue in the solvent group; B thymus tissue in the high-dose group; C;

spleen tissue in the solvent group; D. spleen tissue in the high-dose group; E. mesenteric lymphnode tissue in the solvent group; F:

mesenteric lymphnode tissue in the high-dose group

3 itig

UCMSC 2 M5 A [) AL 4 e i Bk oA B2 W A
2 F )2 Whartons jelly | i & 52 & Bl 414143 B 75 5]
i MSC) | B 404l 1k 3 T B8 7 9 L S i IR
A% I 55 L T IE A4 3 (] 2 A4 BR W &2 T Tolk 4k
il 25 SE AR , BRI T B A LI PR o R AT e 2 e T
M. fEdEm Tt HIURGBE (.
WA T R I R AR
FEHEZO (H B R E B A RS T BER
g B B R MR R ) BINA YT B IR
FERARE T, UG T NSRRI E5 3, (HA 56 MSC
FYIm R AT 2 2 M IRIER . MSC 2B A s
W2 TR P A A R0 L 6 LA (4 5% i = B R X S RE
ARG W TRTE R BUE RS . ASBFFE LA Rl Rp
KB UCMSC &3 18, 454 4347 T\ UCMSC %
X IEH Wistar KRS mEER

ARG R E R, [P RF UCMSC Hiyd K51
ALK GVHD MK F B, Koc &' B FE bk
B, ¥ R0k MSC AR B BEFRA BRI 64
JE R 1 8 SR AN RAE BB E R R & 4= GVHD, it
B} UCMSC #44 Be 1% F ORI S i 52, 3 2 5 515

e 2,3-33 AL EE (IDO) & s Ml A T B
HIIAZ 10(IL-10) LA K BT B(TGF-g) ' 4%
W5 O AT A Re it — 2005 o

AWFT L W FEFD St UCMSC %K B & I f
CD3* .CD4* .CD8 " T £ M T 1y 4325 T W] (B 5% i,
17 ] P ARk 22 B0F 5 2% B MSC % 438 R B 1
TEF . Dinicola ) fy 9% % BX, MSC REAL I i
TRATIREL A i S5 B2 ( MLR ) sl At 495 45 % (PHA)
BWEIEM T AR5, H-BA B2 WA E Rk
IOF 3 M PRt S 7% 7 AT I T 400 P A 0 B2 Bk
FeAtimt , R A MSC 8B 083% CVHD F Ak
FRRM o ABFSE RS E NG KB A BT 2
SR, —FEEH T BATX MSC B £ R 14k
ARG s 55— 5 T, SCERIRIE IR N B 98 2 )2k MSC
A T s A M R B R R R N S i Al
T EhH 15 5 i S B R AR 7T BE R A2 6 MSC X T 44
BT S0 R A A

AR ERE B, [P UCMSC BRI 5K
RIS IgM A9—s3 PTG, Rkl UCMSC BT 51
KB 1gC . IeM [ — i ¥ 7 &, BRTX T MSC
XIB 20 S RE R B ST AR E B P, Corcione %17
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RIBUASP A MSC 5@ 5 #20e B 20 B FE ) T8 S B Bk
B TgC.IgM Fl TgA (5305 BE WD, Deng 45
% F BALB/C /NG 8 MSC Xt & G 4T BERAE /)
B IRZHEE I B 4RO A A S Re R R F A
AIMHIEH . LiRBFFH MSC XF B 4fiRA %R
REMHIMEA . K BALB/C /B MSC 2 4H 2
[F] 35k A 1 57 5 K] I /N BRI T 5 U 22 B MISC ] {2
PR 220y 355 00 B 2403 B R S s Bk 1 O
W RPN 2 — 8, XIR MSC BAR W
XF B A= A RIVER (B B BAE NSk R, P
FREDRER 2 X RN, Grin-
nemo %" YTFF B & LA MSC ZESR¥ BR K BRLy
WLRT I A, T VR 5 1E 5 R Ble LI AT 5 HE
¥ RO AT E W 20 R A , 2 —2BHIESE T MSC JFHE
A E IR R R, B MSC 76 G it
FafE TR Re s il A REE A, (X SR R 58
BT EWFT 51 R S SR, BRI 7 i PR Y I i
SAEEE ENRERRI . TAPFY, S5
UCMSC B X K B 1gG 20 i 22 5 AT BB 5 W b 22
FHEX,

JRBLABT TSR W AR A UCMSC Bt nf
FIRER FRIENE R B — S VT, 4 & AR &
FERRE AWIFT AR, Y] UCMSC 1E Jy S IR 1) B BE
S BT BE IE K BRI SR BE S o

g5 LRTR AT R UCMSC XFIE# Wistar
KESGERGH —E WA HBHER, FERIAN
RERRE L & B MR B — e, R
YEFILAI R AN ISR, BLE— B IR A BT 5T MSC X I3
BRI S BEAR S PR P Bl 14 S B 1R 1 A AL
i MSC itk AR AR LR IR SHF o
SE MK
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FDA DA J 3 U0 M R 2 L 1 5 AR, U & A I B LA 9 XU AR AR, FDA 4878 83, IR PPLJ5 — HLIN OB R E L
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