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[ABSTRACT] Objective: To explore the migration,differentiation and the therapeutic effect of intracerebral transplantation of
human mesenchymal stem cells (hMSCs) after hypoxic-ischemic brain damage in rats,and to test whether three anti-hMSCs
monoclonal antibodies prepared by our group can detect hMSCs in rat brains. Methods: hMSCs were isolated and purified by
density gradient centrifugation and adherence to culture flask. Cells of passage 3-5 were prelabeled with bromodeoxyuridine
(BrdU) for 72 h before transplantation. Animal models of hypoxic-ischemic brain damage (HIBD) were built with 1 month old
Wistar rats. Three days after hypoxia-ischemia, HIBD rats in hMSCs-treated group (n=18) received intracerebral
transplantation of 5X10° hMSCs. In control group (n=18) HIBD rats received phosphate buffered saline of the same volume. In
sham-operated group (n=16) and HIBD group (n=6) ,rats did not receive any transplantation. Rats in hMSCs-treated group and

control group were allowed to survive for 0 day,3 days,1 weeks,2 weeks (all n=3) and 4 weeks (n=26,after transplantation).
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Rats in sham-operated group and HIBD group were allowed to survive for 31 days (4 weeks after transplantation). Rats of all
the 4 groups received behavior test (alternative electro-stimulus Y-maze) 4 weeks after transplantation before sacrificed; their
brains were sectioned for H-E staining. The brains from all rats were also prepared for immunohistochemistry analysis to detect
the distribution of hMSCs. Results; Immunohistochemistry results showed that hMSCs migrated mainly along the ventricular
system 1 week later,and a few hMSCs migrated along the corpus callosum to the opposite side. Four weeks after transplantaion,
hMSCs migrated to the parenchyma and distributed throughout the cerebra. Behavior test showed that the total errors (TE) in
hMSCs-treated group (TE= 5. 00 £ 2. 82) were significantly less than those in the control group (TE=12. 67 4+3. 72, P<
0.05). H-E staining showed that the brain damage in the hMSCs-treated group was slighter than that of the control group and
HIBD group. Conclusion; After transplanted in the brain of rats, hMSCs can survive and migrate in the central nervous system

(CNS). hMSCs can promote tissue repair and functional recovery of rat brain, suggesting that hMSCs might be a possible

treatment for hypoxic-ischemic brain damage.
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Bl 1 XM HIBD#RE HERBLEELER
Fig 1 H-E staining of HIBD rat brain slices

A:1 d after HIBD,bulks of neuron necrosis is seen in the cortex; there were Nissl”s body disappearance, karyopycnosis. kytoplasm acidophily,
neuropil raritas and vacuolization. B:1 d after HIBD.much neuron necrosis is seen in the CA1 area of hippocampus. C: The cortex of normal rats.

D:The CAl area of hippocampus of normal rats. Arrows in A and B indicate the necrotic neurons. Original magnification: X400

B2 BERF4EAXRMAAXKIT AR

Fig 2 Brain sheets of rats 4 weeks after transplantation

A:HIBD group,a part of cortex absent in the ligature side; B:Control group,cerebral atrophy in the ligature side; C: hMSCs-treated group, the
injection trace on the hippocampus can be seen,and brain structure is normal; D:Sham-operated group,the brain structure is normal. Arrows in

A and B indicate the areas of cortex absence or atrophy. HIBD: Hypoxic-ischemic brain damage

B3 BERIBARRMERMESEALAHELEBER
Fig 3 H-E staining of rat brain cortex and hippocampus 4 weeks after transplantation
A,B:HIBD group;C,D:Control group; E,F: hMSCs-treated group; G, H: Sham-operated group. A,C,E,G: The cortex of rats; B,D,F, H: The

CA1 area of hippocampus. A-D: A bulk of neuron necrosis is seen; there was Nissl’s body disappearance.karyopycnosis.neuropil raritas and vac-

uolization; E-H: A little neuron necrosis,but the constitution is normal. Original magnification: X 400
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B4 HHE BrdU REHLEE
Fig 4 Immunohistochemical staining of BrdU(DAB)

Arrows indicate positive cells. Original magnification: X400

2.6.2 HEHALAFEE BrdU g LR
hMSCs %5 0 d.BrdU BH ¥ 40 g 4 o 47 T3 56 5
B 5A) s B AE TG 3 d. AT HE 4 B 40 AL T R
BB AHE 2 WK 5B), hMSCs B A 1 R G IF 4 H
e e R A = = [ i N N ¢ £ 9
. hMSCs BHi 2 J& J5, b3 36 A7 B o 40 fu 4 =,
() I B Jit U 5 0RE  J H BLEE P 4 L. hMSCs #
F 4 JJG . BrdU BHPE 20 5k 38 4 A T3S K i B
Jivi = J] LR T i T | SO 2

B 5 ®H#EO0dA).3d(B) BrdU RIEHNKEE
Fig 5 IHC staining of BrdU in formalin-fixed
paraffin-embedded (FFPE) tissue sections,0 day(A) and

3 days(B) after transplantation (DAB)

Arrows indicate positive cells. Original magnification: X 100
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