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Safty evaluation, migration and distribution of human bone marrow
derived-mesenchymal stem cells in the cns of young macaca fascicularis
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[ Abstract] Objective To evalutate the safty of hBMSCs transpalntation and to observe their migration and
distribution in the brain of young macaca fascicularis. To establish a new technology platform and theoretical basis for the
treatment of central nervous system diseases in children. Methods Labelled hBMSCs were transplanted into the striatum of
young macaca fascicularis. Brain sections were examined to evalutate the inflammatory reaction and immunological rejection
of local injection sites by HE observation and immunohistochemical staining. Migration and distribution of transplanted-
hBMSCs was observed by real-time fluorescence quantitative PCR of male DNA and fluorescence microscope. Results  The
results showed that the direct intracerebral injection of hBMSCs did not cause systemic symptoms in animals. There is no

inflammatory reaction and immunological rejection was detected, and degeneration and necrosis of neural cells and
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proliferation of glial cells were absent in the local injection sites. The transplanted hBMSCs survived, and migrated into the

brain after 4 weeks transplantation. Its migration and distribution have certain regularity and were overlapping between

transplant recipients. In addtion, hBMSCs tended to extend rostrally into the forebrain and showed preference of migrating

toward the blood vessels and below the ependyma. Conculsions

hBMSCs can survive and migrate into the brain.
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Tab.1 Physical characteristic and experimental grouping of macaca fascicularis

B 1 ) ., LEHN,
EIL7) P () AT (kg) Cell ’(;Oi CM-Dil 7t Efd ifi )
Animal Gender Age (months) Weight (kg) : 6 CM-Dil labeled P
( x10%) (weeks)
101 F 3.0 1. 00 AR K N 2
102 F 3.0 0.95 1 N 2
103 F 3.0 1.20 1 N 2
104 F 3.0 1.20 1 N 4
105 F 3.2 1.30 1 N 4
106 F 3.4 1.25 1 Y 2
107 F 2.8 0.90 1 Y 4
108 F 3.2 1.00 1 Y 4
109 F 2.3 0.90 1 Y 2
L10 F 3.5 1.45 HEEERIK N 4
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Fig.1 The schematic diagram of usagae of brain tissue
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% 6 R 45 & 4. FAM-TGCAGTTTGCTTCCGG
CAGATCC-TAMRA

2 H#HR

2.1 BEF-HELNE
AR PP A2, KRR HEHE 3 TE R PR
IBENIEHR . SERO T ERES AT, JCLL I KB R



10 o R PR 4 AR 2016 4R 9 H 45 26 B9 1 Chin J Comp Med, September 2016, Vol. 26. No. 9

hBMSCs B AEATA L, B e 1 JER 2 J&] , 1 i b A
P14 % 43 S A 27 2 A DL B S 5
2.2 RERHIE R B FHER R B

WIS WER HE Y fnxd RN 25 5% I
AT I S22 40 A 3550 107 200 D F A 10 A O 5% sy 3
i S CHER SO, 25 5 B 1 S AR fik 4 442
s AR | /D Y R 40 SR A | R D JHE At % 4 i
2, A LB S K bR 2 e AR PR IRBE (1 2 ), HiAth
PESS AN B A2V F R A ok WL, e 48k
2pgE R OR B AE R N 41 41, CD4 .CD8  CD57 FlI
HLA-DR ¥ & BATE: %35, CD68 Fl CD45 Al WA 51 BH
VAR, ZEFSAT A ZH ] L)
2.3 CM-Dil HHMELER

CM-Dil 267 B 45 5 & B, hBMSCs 7£ i A AE
)1z 3 , B I e R TET A RE W ZE £ CM-Dil AY4L
A ES ., BAE)G 2 JH, hBMSCs 7 i N iE F4E
Rz, B B e tR T $4 RE R 21 CM-Dil B 4T (87
HAG T, AR AR BT 26 M stk 1 (275 1.2 A1 4 ek
R ZENAE T LI B4R, 55 2 A sl fR 1w 1) 2¢
{5 AR IRAE T5 T S 5 A7 AR X 7 7y DX 3k, L A e
RUNE W RE AL B D N TOLE S, BHE 4 ),
hBMSCs 7Efiki N (1 3E 7 T80 13z, R e AR 1 Y fig
WEEE] CM-Dil 2GAF 5, BB T 7 B e IR 1 17
AR B A 2 4.5 F 6 i eb AR T X R LA
L HyREM DO E S, 54 2 AL, 98
AR5 A 50 T R 43 1, i 45 SR 4R 7 B 3 st 1) A9 728
1k, hBMSCs 7l NZ AL T8 (18 3)
2.4 hBMSCs % E1E SRY ERE

M SRY FE K DNA 4370 [E W55, hBMSCs #% 4
S, B ik AR T X RE AN B SRY FEH I AFEAE , AN
[FZ Rz M fEESHS, B2 &, B DNA
FENMEH 2.3 .4 TS Bl Hof i 7
T4 3 A Mwoed 1A (S L T e i e R ), A
AEI8 i . 1T P A P o T A e T, BB AR 4
Jil, Bk DNA FE 045 T 3 4.5.6 17 MGt fR 1,
HAEREEA TH 5 /N, SV DNA 7 i 458 = 1 1
AR R 3 4.5 .6 Mk etk i ([l 4) . MSCs B 4H 4
JAJE AR XL L G 2 SR e )iz, 2
METERIE R a3, kil#] SRY SEHE M6 E 5
BT 5 B B AR FEA R — 8, Bk
A LIS

3 itig

MAERG PR R 2, RZ

Ho
W&
oE
?_‘.;E
Ho

HAASE™E M5, BT 082 AN ae i,
PR 3k 5 5 T 97 RS R BL 5 IR M, 31 H R R b I
R RGF BRI Ik, TAu R R, i 2k
PIRAIRTT A ok T A8, MSCs Be WS 7E K N 128 Fl
Ak, I HAREUR B RSN G2 5 | RE A Bl 151
TIPSR EMAEA, A ETICE 4 RGEPIRIG
YR YERR T4, S MSCs B0 1 BRI 29 2 1 34
IR,

A WFFEUESE /N BUE BE R JR Y BMSCs, [F]F F% AE
J&i , BERSAE B N K WA TG IR 2 i ) Munoz-
Elias $# K Bk W (19 MSCs [ JIR i K BRI ik 28 P4 1
95, &I MSCs 7] LI AE 128 F1 o4k, I RE A 4 B
] A7 Tsakova 25210 W5 1H Y] 4 1Y BMSCs [A] Fil
R B I R PR A, 30 HL v A i Y il PN K 0 7
ik 6 N H  JFRETER N 2 4%, JF H R B 35K
IR HE R 28 41, BT 78 59 3/ i ) & 208115 1Y
MSCs A LIV %% Niemann-Pick C BP9 o (19 25
R RS AR 22 B A ud A A ZE BMSCs 1
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E: (A)hBMSCs A5 2 i ; (B) hBMSCs A5 4 JA.
2 hBMSCs BAHERAINZHET HE Be

Note. (A)2 weeks post-transplantation; (B)4 weeks post-transplantation.

Fig.2 HE staining of injection sites of hBMSCs transplantation

TE: A I B 3513 hBMSCs oA 2 JaI A 4 J4 ; i (0 R ARSR TE SO 8 5 £ (/MR s ARRIT A2 B9 CM-Dil #79C A hBMSCs,
B3 CM-Dil /RERHOEM iR K
Note. A and B showed the distribution of hMSCs after 2 weeks and 4 weeks transplantation respectively;

Blue round spots indicate the injection site; the red round spots represent migrated CM-Dil labeled hMSCs.

Fig.3 Plotting the fluorescent singles in each brain slice

A B 2352 hBMSCs BT 2 JEI A 4 J& s AR A B AR Rl B9 DNA 242t B4R 7 B0 S0 g
4 SRY HED &I fin ik
Note. A and B showed the distribution of hMSCs after 2 weeks and 4 weeks transplantation respectively ;

The different color represents different content of SRY gene;The unit under the colour bar is ng.

Fig.4 Sketch diagram of SRY gene content distribution

JEBIIERSBETTHEAT TR, S ok LA M 2 R BT
I P AR I S S B (1 B A A0

T RGN 440 i A% AR A Ml N RO AR O3 A
0L, AT CM-Dil (RFh7R 3 S R N e 57 SRY
FEDRAGLIN 189 7 12, HU B B 04 s 8 8% A 21 M 9 1Y

hBMSCs, Real-time PCR %% %t 75 hBMSCs A LAFE
WGP 12 B, 3k LB HE T LAAR AN K 1/3
AT 40 i F2 A K F . i real-time PCR %0524
L AR TR P A B, 1 i et bR T A ) 1) ) 5 R
i DV A I A i e fR: T B A 405 1 e bR T B
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Brain slice

TEBAHSS 2 JB, U3 DNA A& R 45 3 AN,
i hBMSCs F4EJ7 4 JH, B 4% DNA & LI {E £ T4 5 i,
E5  hBMSCs ki NASAE/K-F-EA
Note. The peak content of male DNA
located in the third brain section after 2 weeks
transplantation and in the fifth brain section after 4
weeks transplantation.

Fig.5 Evaluation of hBMSC engraftment in the CNS

A AEUFE T R0 )N it mT DR I B I H B R B
A2 B 22 5 o7 7 R B R 5 1) IX 3, /45 hBMSCs
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W, HR SRY R Er e AG 2 JER 4 S
Giit e by 2= 5, 0 R R & B R R A HE RS
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IRIEAYA3 A A 25 5 878 hBMSCs AYER B8 Mk
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HAF S, X $E 7R MSCs 18 7] R 228 ML I 116 24 A
WAGFR AT P )R

FATVEAE hBMSCs FI| )y 4F £ B8 0 ki 19, 25 341
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B JAE S g3 S, FF HL T DUFE i PN R 22 47 1%
FIERL , 3X A hBMSCs Byl R N ¥4 YT JLEE oh X 4
ZRGPIRTT T THISEAL . {2 hBMSCs K IR
()2 4 P 75 E— 20 S IGHIE B, T hBMSCs 1 iE
PLIHIE R AR 2 e, IR T B — D ST I
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