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Radioautographical observations of development and appearance of glia cells in brain
II. Division and migration of ectodermal glial cell in the brain

Soo-dong Kwak
College of Vetermary Medicine, Gyeorgsang National Untversity
(Received July 7 1992)

Abstract . The division, distribution and migration of the macroglial cells in the juvenile mouse brain
were investigated with the radioautography.

Forty mice (ICR) were randomly subdivided into two groups. The twenty mice from group 1 were
weighing initially 5 to 6g, aged 10 to 12 days and were sacrificied at 2 hrs, 2, 3, 5, 7. 10, 15 and 20 days
after a single intraperitoneal injection of *H-thymichine (4# Ci/g of body weight).

Twenty mice from group 2 were weighing intially 2.5 to 5g, aged 3 to 8 days and were sacrificed at 2
hrs, 2,3, 5. 7, 10, 15 and 20 days after a single(4# Ci/g of body weight) and/or after intraperitoneal re-
peated injections(2#¢ Ci/g of body weight/interval) at 2, 3 and 5 days after the first injection.

The brain preparations were processed for autoradiogrouphy using Kodak NTB-3 emulsion following
development in Kodak D-19, {ixation in Kodak fixer. and then stained with cresyl echt violet or hema-
toxylin counterstain.

The labeling index of the ectodermal glial cells in the subependymal layers of the lateral ventricles
{SLILV), corpus callosum (CC), molecular layer of the neocortex (MILN), inner layer except the molecu-
lar layer in the neocortex (ILN) and medulla of the cerebrum (MC) were invested.

1. Labeling cells appeared from 2 hour and some of them sustained in the 20 day after injection. In the
single injection group. the peak of the labeling index reached a 7.6% at 3 day, 3.6% at 7 day, 3.3% at 2
day, 50% at 3 day and 2.3% at 2 day from the SLLV. CC, MLN, ILLN and MC, respectively. In the re-
peated injecton group, the peak of the labeling index reached a 32.0 at 7 day, 11.0% at 10 day, 89% at 7
day. 160% at 10 day and 10.8% at 15 day from the SLI.V, CC. MLN, ILM and MC, respectively.

2 The ghal cells of the SILILV were recognized as to be migrated into the CC and to be not or less to
be into the MC and ILN but to be not into the MLLN. Glial cell aggregates in the neocotex and MC were

recognized as to be proliferated and then disappeared in -he itself regions.
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Table 1. Experimental autoradiographic designs for intrape-
ritoneal a single injection of *H-thymidine to mice

Tims after 2he 2 3 5 7 10 15 20 Tod
beginng(day) i
R R R
sacnficed

Table 2. Experimental autoradiographic designs for intrape-
ritoneal repeated injections of *H-thymidine one d-
aily for 4 days to mice

Time after 2hes 2 3 5 7 10 15 20 Tod
beginning(day)

Cumulative No. 1 2 3 4 4 4 4 4
of injection

*H-TdR™* dose( Ci) 4 2 2 2

/gm of BW

No. of mice 20 17 14 11

injected

No. of mice 3 3 3 3 2 2 2 2 2
sacrificed

* 3-TdR ; 3H-thymidine

w B

EEAae) ol $d g 2AEY] A3t *H-TdR
2 mouse 27 2o 1B v REFAIEI L ¥ 2200 A
I 399 L& TFE(subependymal layer), B, X
fi% % B (neocortex) & 77 T @ (013t HFIRE 7 T/&),



7.5+
R
5
_é) B3
g
oL
E « /’q\ ~
E \:>;// ™ Inner layer
:u‘ ZV o oo
= BT e, Corpus callosum
~.. R
. e —®~I_g  Molecular layer
R \_/\ Medulla
* Subependymal layer

5 7 16 15 2
Time after injection(days)

Fig 1. Labeling index (%) of the cells in the brain at
various times after a single administration of *H-thymi-
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Fig 2. Labeling index (%) of the cells in the bramn at
various times after repeated administration of *H-thy-
midine to mice.
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Legends for figures

Fig 3. In a mouse of the repeated injection group, labeled cells were seen to be crowded at subependyaml layer on
the collateral trigone of the lateral ventricle in 7 days afte- first injection of *H-thymidine. Hematoxylin coun-

ter stain. X 100.

Fig 4. Higher magnification of fig 3. Numerous silver grains in the crowded cells were seen at subependdymal layer.

Hematoxylin counterstain. X 200.

Fig 5. In a mouse of a single injection group, some labeled cells were seen at the cerebral medulla in 3 days after
injection of “H-thymidine. Hematoxylin counterstain. X 100.

Fig 6. In a mouse of the repeated injection group, several labeled cells were seen at molecular layer (arrows) of
neocortex in 7 days after first injection of *H-thymidine. Cresyl echt violet stain. X 100.

Fig 7. In a mouse of a single injection group, several labeled cells were seen at the corpus callosum in 3 days after
injection of *H-thymidine. Hematoxylin counterstain. X 100.

Fig 8. In a mouse of a single injection group, divided two cells arrow) and a dividing cell (arrow head) were seen
at inner layers of neocortex in 3 days after injection of *H-thymidine. Hematoxylin counterstain. X 200.

2 £ ¥ M

1. Helmboldt CF. Jungherr EH. The neuropathologic
diagnosis of hog cholera. Am J Vet Res 1950 ; 11
41~49,

2. Helmboldt CF, Jungherr EH. Furdther observations
on the neuropathological diagnosis of hog cholera.
Am | Vet Res 1952 1 13 © 309~317.

3. Takeda M, Hirasawa K. Doi K. Lesions in the ner-
vous system of DBA/2 mice infected with D
variant of encephalomyocarditis virus(tEMC-D). J
Vet Med Sct 1991 : 53(6) : 1013~1017.

4. %, 440, s %. A e AkeFe] Listeriatd

o
3

ZQH"——‘C';—, 0] %, Hog Cholera ¥ &9] x| 2 9ju}
W el o 1. Ag 2w ge

o i
e B3 @Al 1982 1 22(1) 31~

6. #4F, ©]24. Hog Cholera M #2] ¥ 2
P B9 wesy @ . Hgsad 08
o, o) gh=0] 53] %] 1982 ; 22(2) : 197~209.

7B, UEE, A4n. AAAHE Kol A dud
¥ JdEde] B A7 NI A gg

28(1) : 125~135.

8 #F%E. 2AENY 99 subependymal layer] &
efoll #Agh wF oo ats|x] 1988 ; 28(2) :
221~226.

9. Eberhart JA, Morrell JI, et al. An autoradiographic
study of projections ascending from the midbrain
central gray, and from the region lateral to i, in the
rat. f Comp Neurol 1985 ; 241 I 285~310.

JA, Leblond CP.

investigation

10. Imamoto K, Paterson Radi-

oautographic of gliogenesis in the
corpus callosum of young rats. J Compy Newr
1978 ; 180 @ 115—~138.

11. Imamoto K, Leblond CP. Radicautographic inves-

—493—



4(‘}4 .



12

13.

14.

16.

17.

18.

19.

20.

21.

tigation of gliogenesis in the corpus callosum of
young rats. II. Orgin of microglial cells. J Comp
Neur 1978 ; 180 © 139~164.

Kaplan MS, Hinds JW. Gliogenesis of astrocytes
and oligodendrocytes in the neocortical gray and
white matter of the adult . electron microscopic
analysis do light radioautographs. | Comp Newr
1980 : 193 . 711~727.

Korr H. Schultze B, Murer W. Autoradiographic in-

vestigations glial proliferation in the brain of adult
mice. |. The DNA synthesis phase of neuroglia

and endothehal cells. J Comp Newr 1973 ; 150 : 169
~176.

Kraus-Ruppert R, Laissue ], Burki H, et al. Prolif-
eration and turnover of glial cells in the forebrain
of young adult mice as studied by repeated injec-
tions of *H-thymidine over a prolonged period of
time. J Comp Neur 1973 : 148 © 211~216,

. Lewis PD. The fate of the subependymal cell in

the adult rat brain with a note on the origin of mic-
roglia. Bram 1968 ; 91  721~736.

Ling EA, Jean A, Paterson A, et al. Investigation
of glial cells in semithin sections. I. Identification
of ghal cells in the brain of young rats. | Comp
Newr 1973 ; 149 . 43~72.

Ling EA, Leblond CP. Investigation of ghal cells
in semithin section. [I. Variation with age in the
number of the various glial cell types in rat cortex
and corpus callosum. | Comp Neur 1973 1 149 © 73~
82.

Mares VL, Bruckner G. Postnatal formation of no-
n-neuronal cells in the rat occipital cerebrum @ An
autoradiographic study of the time and space pat-
tern of cell division. J Comp Newr 1978 : 177 1 519
~528.

Mares VL. Lodin Z. An autoradiographic study of
DNA synthesis in adolescent and adult mouse fore-
brain. Bran Research 1974 | 76  557~561.

Mares VL, Lodin Z, Jilek M. An estimate of the
number of cells arising by division in mouse cere-
bral hemispheres from age one to 12 months . An
autoradiographic study of DNA synthesis. ] Comp
Neur 1975 . 161 © 471~482.

Mccarthy GF. The production and fate of astro-

cytes and oligolendrocytes in the brain of the adult

22.

23.

24,

26.

27.

28.

29.

30.

31

32.

— 495 —

and aged mouse as shown by radiography of the
corpus callosum following pulse injection and con-
timuous “H-thymidine infusion. Mecgill University
in Canada. 1985. DAI 46/11B p 3671.

Mestres P, Breipohl W. Morphology and distribu-
tion of supraependymal cells in the third ventricle
of the albino rat. Cell Tiss Res 1976 . 168 : 303~
314.

Privat A, Leblond CP. The subependymal layer
and neighboring region in the brain of the young
rat. | Comp Neur 1972 ; 146 : 277~302.

Reznikov KY, Verbitskaya LB, Kesarev VS, et al.
Postnatal histogenesis and proliferation of cells of
the parietal neocortex in normal mice and after
brain trauma. Bull Exp Biol Med 1978 ; 85 : 242~
244.

. Skoff RP, Vaughn JE. An autoradiographic study

of cellular proliferation in degenerating rat optic
nerve. | Comp Neur 1971 + 141 © 133~ 156.

Skoff RP, Price DL, Stocks A. Electron microsco-
pic autoradiographic studies of gliogenesis in rat
optic nerve. [. Cell proliferation. | Comp Neur
1976 169 © 291~312,

Skoff RP, Price DL, Stocks A. Electron microsco-
pic autoradiographic studies of gliogenesis in rat
optic nerve. [. Time of origin. | Comp New
1976 ; 169 @ 313~334.

Sturrock RR. Histogenesis of the anterior limb of
the anterior commissure of the mouse brain. [I. A
quantitative study of pre- and postnatal mitosis. /
Anat 1974 1 1(117) © 27~35.

Sturrock RR. Light microscopic identificaton of im-
mature glial cells in semithin sections of the de-
veloping mouse corpus callosum. | Anat 1976 ; 122
. 521~5637.

Zagon 1S, McLaughlin P]. Identification of opioid
peptides regulating proliferation of neurons and glia
in the developing nervous system. Brain Research
1991 : 542 318~323.

Uddin M, Altmann GG, Leblond CP. Radioautog-
raphic visualization of differences in the pattern of
[*H] uridine and [PH] orotic acid incorporation
into the RNA of migrating columnar cells in the rat
small intestine. J Cell Biol 1984 : 98 : 1619-~1629.
Menard D, Arsenault P. Cell proliferation in de-



veloping human stomach. Anatomy and Embryology
1990 ; 182 . 509~516.

33. Cammermeyer ]. Morphologic distinctions betwen
oligodendrocytes and microglia cells in the rabbit
cerebral cortex. Am | Anai 1966 ; 118  227~248.

34. Dellmann and Brown. Nervous system. Textbook of

Veterinary histology 3rd ed. Lea and Febiger. Phi-
ladelphia. 1987 : 116~144.
35. Goodlad RA, Madgwick A], et al. Effects of mis-

oprostol on cell migration and transit in the dog st-
omach. Gastroenterology 1990 ; 98(1) : 90~95.




