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Purification and structural analysis of injurin, a mediator of tissue injury
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Hepatocyte growth factor (HGF) is kringle-containing polypeptide growth factor, originally
identified and purified as a potent mitogen for mature hepatocytes. Although HGF was initially
implicated as hepatotropic factor for liver regeneration, it is now considered to be “organotropic
factor” which stimulates regeneration of organs, including kidney and lung as well as the liver.
We have recently reported the evidence for the presence of a humoral factor "injurin”, which
induces expression of the HGF gene in MRC-5 human lung fibroblasts. We have now purified a
factor from porcine liver which stimulates HGF production but differs from previously charac-
terized injurin. When injurin activity was measured as stimulatory effect on HGF production by
MRC-5 cells, injurin activity was found in various acid exiracts from porcine tissues. The factor
with injurin activity was 4286-fold purified from the porcine lvir through two successive
anion-exchange chromatography. The purified factor stimulated the amount of HGF pulse.
labeled with [**S} methionine, whereas it had no significant effect on HGF mRNA level. Therefore,
this factor seem to stimulate HGF synthesis affecting post-transcriptional step and is distinct from
previously characterized injurin which stimulates HGF gene expression. Chemical treatments of
this injurin-like factor indicated that this factor is related to heparin. Indeed, we found that
heparin stimulates HGF preduction in a post-transcriptional mechanism. In addition to these
factors, we found that interteukin-1 (IL-1), tumor nec¢rosis factor-a (TNF-a), and prostaglandin (PG)-
E, and PG-I; are potent inducer for HGF gene expression, whereas transforming growth factor-§1
and glucocorticoids are negative regulators for HGF expression. On the basis of these findings,
we contclude that inducers of HGF (injurin, IL-1, TNF-a, PG, and heparin) are important mediator
of tissue regeneration through inducing expression of HGF, and that these inducers, as well as
HGF, have therapeutic potential for treatments of patients with various organ diseases.
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Fig. 1. Possible mechanism of liver regenera-
tion by HGF.

WETEE, FOSL—2MEEMITHED,
TGFBL L7 anFad FEZNIET %,
EhTIRADPICEA YY) P Hl DL
3 ICHEE L~ LTl & HGFmRNA REHEns &
BHME, ~Y kS HGF SEOFER L
SN 2 FEEATEAES B

PllofEgRis i LTS AREHSC
- T HGF HEFAHEH L CHREBHEOHLED
AlEIEREAIE C 2T TREEMIc LTERNT
AL Fig l OLAEAFTRAITETENBTES,
BE Y, HGF HERETFHAEP I ELE -
Ayl E PAFERSEREEERIMIATL & i flifs S Bk
IEEIEISIC/EA L, HGF O #{Ed, HGF i&
NSy VS I s Ko BRI L
TIFFE 2R 5, B% 5 AT RO
B TBEAE - ML b HGF ik » THfizh
BEEZ LS,

FERFLY X b

Y

2)

3)

4

6)

—405—

Matusmoto, K. and Nakamura, T. (1992): Hep-
atocyte growth factor; molecular structure,
roles in liver regeneration, and other biologi-
cal functions. Crit. Rev. Oncogenesis, 3, 27-54.
Matusmoto, K. and Nakamura, T. (1993} Roles
of HGF as a pleiotropec factor in organ regen-
eration. In “Hepatocyte Growth Factor-
Scatter Factor (HGF-SF) and the ¢-Met Recep-
tor" {ed. by L D. Goldberg and E.M. Rosen),
Birkhauser Verlag Basel, Switzerland.
Matsumoto, K. Tajima, H, Hamanoue, M.,
Kohno, S, Kinoshita, T. amd Nakarnura, T.
{1992). Identification and characterization of
“injurin”, an inducer of the gene expression of
hepatocyte growth factor. Proc. Natl. Acad.
Sci. U.8.A., 89, 3800-3804.

Matsumoto, K., Okazaki, H, Tajima, H. and
Nakamura, T. {1993): Hiparin as an inducer of
hepatocyte growth factor. J Biochem., 114,
820-826.

Okazaki, H., Matsumoto, K. and Nakamura, T.
{1993): Partial purification and characteriza-
tion of injurin-like factor from porcine liver.
Biochim. Biophys. Acta, in press.

Matsumoto, K., Okazaki, H. and Nakamura, T.
{1992): Up-regulation of hepatocyte growth
factor gene expression by interleukin-1 in
human skin fibroblasts. Biochem. Biophys.
Res, Commun, 188, 235-243.

Matsumoto, K., Tajima, H, Okazaki, H. and
Nakamura, T. (1992): Negative regulation of
hepatocyte growth factor gene expression in
human lung fibroblasts and leukemic cells by
transforming growth factor-81 and glucocor-
ticoids. J. Biol. Chem., 267, 2491724920,



