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Toshimitsu SUZUKI

Second Depariment of Pathology, Fukushima Medical College

Nerve growth factor (NGF), of which activity had been found 40 years ago, is a
typical and classical growth factor, and has been extensively studied by Rita Levi-
Montalcini and her co-workers. In this symposium, we reviewed briefly tissue
distribution and physioclogical action of NGF, and NGF-sensitive cell populations.

We also described the experiments with use of PC12h, a rat pheochromocytoma
cell line which responds to not only NGF but also dbcAMP. Comparative study
revealed that both agents induced morphological differentiation of PC12h by different
ways which included rapid (dbcAMP) and delayed (NGF) induction of neurite outgrowth,
and difference in frequency of differentiated cells induced. Moreover, NGF did

dramatically increase in the immunoreactivity of insulin-like growth factor (IGF)-II in
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PC12h, whereas dbcAMP did not.

This result indicated that NGF might

induce

morphological differentiation of PC12h through the IGF-II produced by PC12h under
NGF-stimulation, since the IGF-II but not the NGF has been reported to augment the

level of tubulin mRNAs in a human neuroblastoma cell line prior to occurrence of

neurite outgrowth.
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Table 1 Frequency of Immunoreactive Cells
in PC12hs%

Treated with
none dbcAMPE NGF

Tyrosine hydroxylase 7.73 0 22.04 7.80
Met.-enkephalin 2.78 1 25.06 | 19.18
Chromogranin A 7.73 9.14 7.81
Serotonin 0.86 0 6.37
Neuropeptide Y 0.22 1.04 3.21
Calcitonin

gene related peptide 0.26 0 3.90
Insulin-like

growth factor-1l 0 0 58.31
Vasoa?uve intestinal 0 0 1.75

peptide
Peptide histidine 0 0 1.29

isoleucine

*kThe {requency was expressed as the positive
cell number per 10" cells.

sine hydroxylase, methionine-enkephalin, chromo-
granin A 7t FOBEMMEAR 2 5. 25, IGF-T %
i3 & A F R E o, PCI2h 1, 20 X5,
hF 2T 3 VOEEEROL TR, 3T B
B F OFEENBED LR TV AEE® DR LA LS
THEATHEI R & - T4, e NGF 5 IGF-1I
DEEERTES 5 2 22 BBRE. IGF-Th e b
BEEMAEKO tubulin mRNA OB 4 EH, R
ElRAMET LD ENTTEREIR TV A, NGF
DL oid, L L, 68KDa OFEMMEHENOS
BRI TS A5 25, tubulin mRNA A& € 2 7%
VW0 LT, NGF Tikic{, NGF ik - T
EBxhb IGF-T/AMBREERROTEAHETLLDOL
HEHl =B, NGF {3 dbcAMP mhe-, ZEOME
LB LAY, ChREFECLERRD IGHF-
DERCTFHE B EE L MUK > (. 7., NGF
it priming effect &SRB S HL BN D),
€3 NGF CHLE X hi- PC12 BT NGF
way ot s, MEA BT, TAOMCHILEERTS.
ORI A priming S, Zhd, priming 1L -
T IGE-T RO 2 LR TV D T, EEehT
DB > b DERT L L EMTEL,

NGE # 5\t dbcANP 12 J - T 38 S h gy
WSl BRI S S ETeHEET A oF

c—fos
control

E.

+NGF 30min

£

bug Sug

+NGF 2hr.

) j;kqi:al crude RNA

A —actin
control

+NGF 30min

+NGF 2hr.

B 3 c—fos RNA |3 NGF fLIE305 T
MRS LA, 2BMENCIL o s
BA (B, TEIX RNA BoH% &
LTRLTSHL -T2 F RNA.

Table 2 Effect of dbcAMP or NGF on PCI12 Cells

o dbcAMP | NGF
Responsiveness rapid delayed
Reversibility yes yes
Priming no yes
Ingﬁﬁgu&tm increased | stationary
IGgr;éuction no ves
Reduction of ‘ :

EGF-receptor unknown ves
c-fos mRNA increased | increased

N, BESLEERT D E TCIEE - T s,

NGF ofEsRessh i PCl2h CL#R IR 5.
NGF ZEhn L iz RBmE s & o d n
b6, BT B B TH80% DA R, B,
NGF, MmiF& & &4 i, B OERELS
Wi T Elu

NGF {1, #BETF o-fos &M 08 X1 559,
dbcAMP W FEHEEDOTER D B 05, Z o0& TlEmi#E
#Lfsv, NGF-PCI1Zh R TL COBENRL LG,
NGF ZLBEE3047 T c-fos mRNA MBIE3 2545, 2K
Mgz sor il s (| 3). fos EAIL myc
EE LR CRET S, UL, filiiicorsic
— BT B Ods, F Ao, FOAEREREEL b
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FOBHEME E oW TRAEOE £ ThH B,

PC12 #ifit NGF U &7 2—ofhic FEEERT
(EGF) @V &7 2 —%K#icdh - T 5. NGF 48
LoDy 72 —-0RGEECHE T2, 41
Lood A M o2 (EGF) w2 RSk %
Lol R ABTDOE HI A I Tl foy i S HERN X
RTWw5. dbcAMP & 2D & 5 fEEN S A hED
EE RS TV,

IhETHNT &R NGF & dbeAMP @ PCl2h
T AERAA R LT 2 Wprd. WECE,ALD
DERDD Y, TOMERBT ORI D Z ENAETH S

F H Y (I

NGF (& Z ofic %< OfFA4 RIET 2 (CLEk 2, 11,
12458, AT o — o YOSl b FOETE

Differentiation

Trophic effect

B 4 Biological Effect of NGF on PC12h Cell

ML s ooEEict L i s L TE D ([ 4).

NGF Ay LA T  (neurotrophic fac-
tors) OWIEE AT 500LL_ EOBENH BEBATH D
BT O D2~ 3R OB, HieeMEE, Bk
NGF oBibhicount, PR ox B 2 ) F—2
Jza—avZEARLIELRTET LA,

FEp L4, Fh LA WED NGF & L9 %<
FRHURRE I BT, ACEOEEDE T e DIRATCHE Lihy
I a & LTwA. detective story 2380, L WHIEE
DIRELFDFE LI L5 ThSB.

(BI%E - PC12h Ml @a 5 oii & F LicKR
KEFBRAERE AP ER T, SEHNE > HES
Ui & F LA RATEIB RN AT, iRK
R IR AR AR, RS 1 B
R s L. g/, ofos mRNA
DOEHRAROESFTTF 0T LA B AR S
KL TIE B E o 8 Cele L L
g

g, APEO—IEEAE S ARG L -
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2) TGF

HREARFHEREYR = H R OE

Transforming Growth Facfor (TGF)

Hiromi MITSUI

Department of Biology, Faculty of Science Niigata University

Transforming growth factors (TGFs) were identified when transformed cell lines

were shown to have reduced growth factor requirment and reduced number of binding

site for EGF. TGF was shown to induce the reversible transformed phenotype in

normal rodent cells grown in soft agar.
£ and 7 were described.

Growth regnlatony factors other than TGF were produced

many transformed cell lines.

Some properties of three types of TGFs «,

simultaniously from

An immunosuppressive factor (ISF) was identified as a protein having a molecular

weight about 40 KDa, in a TGF fraction obtain from BMA-1 tumor cell extract.

ISF

inhibits the progression of cell proliferation at Go-G, phase transition.

Key words: transforming growth factor, immunosuppressive factor, cell cycle.
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