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(7) ABSTRACT

The present invention is to provide an agent for preventing
and/or treating multiple organ failure comprising Tumor
cytotoxic factor-II (TCF-II) or Hepatocyte growth factor
(HGF) as an effective ingredient.

The agent of the present invention will be useful for pre-
venting and/or treating the development from burn, dissemi-
nated intravascular coagulation (DIC), circulatory failure,
hemorrhagic shock, infectious disease, acute pancreatitis,
ischemic disorder, hepatorenal syndrome, gastrointestinal
hemorrhage, nutritional metabolic failure, terminal cancer,
acquired immunodeficiency syndrome (AIDS), deterioration
of systemic conditions due to radiation affection and
cachexia etc. to multiple organ failure.
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AGENT FOR PREVENTING AND/OR TREATING
MULTTPLE ORGAN FAILURE

TECHNICAL FIELD

[0001] The present invention relates to a novel agent for
preventing and/or treating multiple organ failure.

[0002] Development from burn, disseminated intravascu-
lar coagulation (DIC), circulatory failure, hemorrhagic
shock, infectious disease, acute pancreatitis, ischemic dis-
order, hepatorenal syndrome, gastrointestial hemorrhage,
nutritional metabolic failure, terminal cancer, acquired
immunodeficiency syndrome (AIDS), deterioration of sys-
temic conditions due to radiation affection and cachexia etc.
to multiple organ failure can be prevented or treated by the
present invention.

BACKGROUND TECHNOLOGY

[0003] Onset or exacerbation of multiple organ failure can
be classified into the following 3 categories with respect to
mechanism: (1) Parallel induction of several organ disorders
due to the same factor; (2) Induction of a specific organ
dysfunction due to disorder of an organ; and (3) Participa-
tion of an iatrogenic factor. Excessive insults due to severe
trauma or major surgeries, infectious diseases, shock etc.
directly or through various kinds of mediator participate in
the onset or deterioration of multiple organ failure by
mechanism (1). In the case of multiple organ failure accom-
panied with organ disorder due to trauma or primary hepatic
insufficiency, participation of mechanism (2) through organ
correlation mechanism will largely contribute to the onset or
deterioration thereof. By mechanism (3), medical care car-
ried out during intensive care or care to correspond with an
organ disorder may result in the other organ disorder. In
patients, these 3 mechanisms participate to the development
or deterioration of disorder in a complexed manner. The
prognosis of patients of multiple organ failure is generally
very poor and, in fact, the survival rate is low as 20-30% in
spite of a wide variety of corresponding treatment.

DISCLOSURE OF THE PRESENT INVENTION

[0004] Considering the above situations, the present
inventors eagerly investigated to look for an agent for
preventing and/or treating multiple organ failure and found
that multiple organ failure caused by burn, disseminated
intravascular coagulation (DIC), circulatory failure, hemor-
rhagic shock, infectious disease, acute pancreatitis, ischemic
disorder, hepatorenal syndrome, gastrointestinal hemor-
rhage, nutritional metabolic failure, terminal cancer,
acquired immunodeficiency syndrome (AIDS), deterioration
of systemic conditions due to radiation affection and
cachexia etc. can be prevented or treated with tumor cyto-
toxic factor-I (TCF-II) which is a glycoprotein derived from
human fibroblastor hepatocyte growth factor (HGF) which is
a proteineous substance derived from blood of a patient with
fulminating hepatitis. Accordingly, an object of the present
invention is to provide an agent for preventing and/or
treating multiple organ failure comprising TCF-II or HGF as
an effective ingredient.

[0005] The present invention relates to an agent for pre-
venting and/or treating multiple organ failure comprising
TCF-II or HGF as an effective ingredient.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 shows the protective effect of TCF-II on
endotoxin-induced multiple organ failure in example 4.

[0007] FIG. 2 shows the protective effect of HGF on
endotoxin-induced multiple organ failure in example 5.

[0008] FIG. 3 shows the protective effect of TCF-II on
dimethylnitrosamine-induced multiple organ failure in
example 7.

[0009] FIG. 4 shows the protective effect of TCF-II on
thioacetamide intoxication-induced multiple organ failure in
example 8.

[0010] FIG. 5 shows the protective effect of TCF-II on
acetaminophen intoxication-induced multiple organ failure
in example 8.

[0011] FIG. 6 shows the protective effect of TCF-II on
multiple organ failure caused by mercuric chloride-induced
renal insufficiency in example 9.

[0012] FIG. 7 shows the protective effect of TCF-II on
tripsin-induced multiple organ failure in example 10.

[0013] FIG. 8 shows the protective effect of TCF-II on
burn-induced multiple organ failure in example 11.

[0014] FIG. 9 shows the protective effect of TCF-II on
burn-induced multiple organ failure in example 12.

[0015] FIG. 10 shows the protective effect of HGF on
burn-induced multiple organ failure in example 13.

[0016] In FIG. 1-10, O represents the TCF-II or HGF
treatment group and @ represents the vehicle treatment

group.

BEST MODE OF EMBODIMENT FOR THE
PRACTICE OF THE PRESENT INVENTION

[0017] The agent of the present invention for preventing
and/or treating multiple organ failure can be useful for
preventing and/or treating the development from burn, dis-
seminated intravascular coagulation (DIC), circulatory fail-
ure, hemorrhagic shock, infectious disease, acute pancreati-
tis, ischemic disorder, hepatorenal syndrome,
gastrointestinal hemorrhage, nutritional metabolic failure,
terminal cancer, acquired immunodeficiency syndrome
(AIDS), deterioration of systemic conditions due to radia-
tion affection and cachexia etc. These kinds of multiple
organ failure will develop by accompanying with burn,
surgical operation, administration of chemical substances
(including medicine), radiation or other disorder.

[0018] TCF-II which is an effective ingredient of the
present invention was found by the present inventors and a
known glycoprotein derived from human fibroblast having
the following characteristics:

[0019] 1) Molecular weight(by SDS electrophoresis)
[0020] wunder non-reducing conditions:
[0021] 78,000+2,000 or 74,0002,000
[0022] wunder reducing conditions:
[0023] 52,000+2,000 (common b and A)
[0024] 30,000+2,000 (b and B)
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[0025] 26,000+2,000 (b and C)
[0026] 2) Isoelectric point: 7.4-8.6

[0027] The above TCF-II can be obtained by adsorbing
culture medium of human fibroblast on an ion exchange
column then purifying the elute by affinity chromatography
(WO 90/10651) or by genetic engineering manipulation
(WO 92/01053). TCF-II which is an effective ingredient of
the present invention can be derived from fibroblast or
produced by genetic engineering manipulation using micro-
bial or other cell as based on the genetic sequence described
in patent application WO 90/10651. Further, TCF-II
obtained by genetic engineering manipulation described in
WO 92/01053 can be also used. TCF-II with different
carbohydrate chain or without carbohydrate chain due to
difference of host cell or microbial organism can be also
used. However, since carbohydrate chain correlate to meta-
bolic rate in a biological body, one with carbohydrate chain
can be preferably used. TCF-II obtained by these methods
can be concentrated and purified by usual isolation and
purification method. For example, precipitation with organic
solvent, salting-out, gel permeation, affinity chromatogra-
phy using monoclonal antibody, electrophoresis can be
exemplified. Purification by affinity chromatography using
monoclonal antibody can be carried out using monoclonal
antibody described in a Japanese unexamined laid open
patent application N0.97(1993). The obtained TCF-II can be
lyophilized or kept frozen.

[0028] Substance having the same activity as TCF-II can
be used as the agent of the present invention. For example,
hepatocyte growth factor (HGF; Japanese unexamined laid-
open patent application No.22526 (1988)) which is formed
by insertion of 5 amino acids into TCF-II protein or purified
Scattered Factor (SF; Gherardi and Stocker, Nature, 346,
228 (1990)) can be exemplified.

[0029] HGF which is an effective ingredient has an activ-
ity proliferating hepatic sell, was isolated from the blood of
a patient with fulminating hepatitis and is unknown protein
with the following characteristics (Japanese patent
No.2564486):

[0030] 1) Molecular weight (SDS-PAGE); under
non-reducing conditions; 76,000-92,000;

[0031] 2) The activity described above was not deac-
tivated by heating at 56° C. for 15 minutes, but it was
deactivated by heating at 80° C. for 10 minutes;

[0032] 3) Digestion with tripsin or chymotripsin
deactivated the above activity; and

[0033] 4) It show affinity with heparin.

[0034] HGF can be obtained by heating plasma at 56° C.
for about 15 minutes, taking precipitated fraction at the
ammonium sulfate concentration of 1.1-1.2 M, followed by
purification using gel permeation and ion exchange chro-
matography such as DEAE anion exchange chromatogra-
phy. Alternatively, HGF can be obtained by genetic engi-
neering manipulation using HGF ¢cDNA (BRRC 163, 967-
973, 1989, or Japanese unexamined laid open patent
application No.97(1993)).

[0035] The agent of the present invention for preventing
and/or treating multiple organ failure can be administered
intravenously, intramuscularly or subcutaneously. These
pharmaceutical preparation can be prepared according to a
known pharmaceutical preparation method and, if necessary,
pH conditioner, buffer and/or stabilizer can be added thereto.

Dec. 13, 2001

Dose of the present agent can be different depending on the
severness of symptom, health conditions, age, body weight
of a patient. Though the dose will not be restricted, phar-
maceutical preparation comprising 0.6mg-600mg-TCF-II/
day, preferably 6 mg-60 mg-TCF-Il/day, for one adult per-
son can be administered at once or more. The dose of HGF
can be nearly the same as that of TCF-II.

[0036] Administration as described above can prevent
multiple organ failure caused by various kinds of mecha-
nism described before or alleviate symptom thereof.

EXAMPLE

[0037] The present invention will be described below in
detail by exemplifying examples. However, these are only
examples and the present invention will not limited thereby.

[Example 1]

Purification of TCF-II

[0038] According to a method described in WO 90/10651
and a method of Higashio et al (Higashio, K. et. al, B. B. R.
C., vol.170, pp397-404 (1990)), cell was cultured and puri-
fied TCF-II was obtained. That is, 3x10° human fibroblast
IMR-90 (ATCC CCL 186) cells were placed in a roller bottle
containing 100 ml DMEM medium including 5% calf fetal
serum and cultured by rotating it at the rate of 0.5-2 rpm for
7 days. When the total number of cell reached 1x107 cells
were deprived from the wall by tripsin digestion and col-
lected at the bottom of bottle. And 100 g of ceramic with the
size of 5-9 mesh (Toshiba Ceramic) was sterilized and put
therein, which was cultured for 24 hours. After then, 500 ml
of the above culture medium was added thereto and the
culture was continued. The total volume of culture medium
was recovered every 7-10 days and fresh medium was
supplemented. Production was kept for 2 months like this
and 4 liters of culture medium was recovered per a roller
bottle. Specific activity of TCF-II in culture medium
obtained as above was 32 pg/ml. Culture medium (750 L)
was concentrated by ultrafiltration using membrane filter
(MW 6,000 cut; Amicon) and purified by 5-steps chroma-
tography, that is, CM-Sephadex C-50 (Pharmacia), Con-A
Sepharose(Pharmacia), Mono S column (Pharmacia), Hep-
arin-Sepharose (Pharmacia) to yield purified TCE-II. This
TCF-II had the same molecular weight and isoelectric point
as described before.

[Example 2]

Production of Recombinant TCF-II

[0039] According to the method described in WO
92/01053, cell transformed with TCF-II gene was cultured
and purified TCF-II was obtained. That is, transformed
Namalwa cell was cultured and 20 1 of culture medium was
obtained. This culture medium was treated by CM-Sephadex
C-50 chromatography, Con-A Sepharose CL-6B chromatog-
raphy and finally HPLC equipped with a Mono S column to
yield about 11 mg of recombinant TCF-II. This TCF-II had
also the same molecular weight and isoelectric point as
described before.

[Example 3]

Production of Recombinant HGF

[0040] Expression vector of HGFcDNA was constructed
by inserting 2.4 kb fragment of transcription unit of mouse
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dihydrofolate reduce 7 tase (DHFR) into Nhel site of plas-
mid pcDNAL1 and ,frther, inserting 2.3 kb of HGFcDNA
cloned by Miyazawa (BBRC 163, 967-973, 1989) into the
downstream of Cytomegalovirus (CMV) promoter. The con-
structed HGFcDNA expression vector (ug and pSV2 neo 1
ug were cotransfected into Namalwa cell by liposome inter-
vened transfection method using lipofectin. After trans-
formed cells were screened by G418 resistency, gene ampli-
fication was carried out using methotrexate (MTX). HGF
highly producing cell line was cultured in 2 L roller bottle
containing 1 L DMEM medium including 5% bovine serum
for 7 days. Culture was carried out using 20 roller bottles (2
rpm)and 21 L of culture medium was obtained. The culture
medium obtained like this contained 4 mg/I. HGF. Accord-
ing to a modified method of Higashio (Higashio et. al., vol.
170, 397-404, 1990), 20 L of culturemedium containing
HGF was purified by 3 steps chromatography, that is,
CM-Sephadex C-50 (Pharmacia), MonoS column (Pharma-
cia) and Heparin 5-PW (Toso) and purified HGF with
homogeneous mobility of SDS-electrophoresis was obtained
in about 60% yield. [Example 4]

Protective Effect on Endotoxin-Induced Multiple
Organ Failure

[0041] TCF-El (100 ugtmouse) obtained in example 2 was
administered intravenously to 7 weeks old male ICR mice
(25 mice/1 group) twice daily for 5 days (only at the final
day, once a day). The control group was treated with the
vehicle (citric acid buffer solution with pH 6.03, hereinafter
the same solution was used as control group). At 6 hours
after the final administration, lethal dose of endotoxin (LPS-
E. coli; 20 mg/kg, Difco laboratories) was administered
intravenously. The survival rates thereof was shown in FIG.
1. The survival rates on day 4 or later were 12% (3/25 mice)
in the vehicle group, and those in the TCF-II group were
56% (14/525 mice).

[0042] From the results, TCF-II was confirmed to show an
excellent protective effect on endotoxin-induced multiple
organ failure.

[Example 5]

Protective Effect on Endotoxin-Induced Multiple
Organ Failure

[0043] HGF (100 ug/mouse) obtained in example 3 was
administered intravenously to 7 weeks old male ICR mice
(15 mice/l group) twice daily for 5 days (only at the final
day, once a day). The control group was treated with the
vehicle (citric acid buffer solution with pH 6.03). At 6 hours
after the final administration, lethal dose of endotoxin (LPS-
E-coli; 20 mg/kg, Difco laboratories) was administered
intravenously. The survival rates thereof was shown in FIG.
2. The survival rates on day 4 or later were 13% (2/15 mice)
in the vehicle group, and those in the Img/kg of HGF treated
group was 33% (5/15 mice). From the results, HGF was
confirmed to show an excellent protective effect on endot-
oxin-induced multiple organ failure.

[Example 6]

Protective Effect on Endotoxin-Induced Multiple
Organ Failure

[0044] Animal model of multiple organ failure was made
by continuously injecting endotoxin (LPS-F-coli; 10 mg.kg/
day, Difco laboratories) to 6 weeks old male Wister rats
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using osmotic pump (Model 7 12001, Alzet). After then,
animals were divided into groups (9 rats/ 1 group) and
vehicle or TCF-II (1 mg/kg) was administered intravenously
once a day for 7 days. The results of clinical examination at
the day after the final administration were shown in table 1.
In the vehicle group, the serum levels of total protein,
albumin, total cholesterol and the plasma levels of plasmi-
nogen were decreased at the day after the final administra-
tion, indicating that these rats were cachexia, but those in
TCF-II treated group were significantly improved (Table 1).
From the results, TCF-II was confirmed to show an excellent
protective effect on multiple organ failure caused by endot-
oxin-induced cachexia.

TABLE 1
LPS-induced model
Assay Normal vehicle TCF
Total protein (g/dl) 5.4 +01 45+01 55 =0.1%**
Albumin (g/dl) 25+01 1.8+01 2.4 =£0.0%*
Plasminogen (%) 1055 = 7.1 744 3.6 96.6 2.7
Total cholesterol (mg/dl) 732 +23 59.0 £ 3.6 88.6 £2.9%*

(**:significant difference (p < 0.01) from vehicle administered group)

[Example 7]

Protective Effect on Dimethylnitrosamine-Induced
Multiple Organ Failure

[0045] TCEF-II (100 ug/mouse) was administered intrave-
nously to 7 weeks old male ICR mice (25 mice/1 group)
twice daily for 5 days (only at the final day, once a day). The
control group was treated with the vehicle. At 6 hours after
the final administration, lethal dose of 0.15% dimethyni-
trosoamine (DMN) (vehicle:physiological saline solution,
0.1 ml/10 g body weight, Tokyo-kasei-kogyo) was admin-
istered intravenously. The results of clinical examination of
mice at 24 hours after the onset was shown in table 2 and the
the survival rates thereof was shown in FIG. 3. In the
vehicle group, the plasma levels of GOT and GPT at 24 hr
after DMN administration were remarkably increased and
the plasma clotting time was prolonged, but those of TCF-II
treated group were significantly suppressed (Table 2). Fur-
ther, in the vehicle group, all the mice died after 4 days, all
the mice in the TCF-II group survived (FIG. 3). From the
results, TCF-II was confirmed to show an excellent protec-
tive effect on dimethylnitrosamine-induced multiple organ
failure.

TABLE 2
DMN-induced model
Assay Normal vehicle TCF-II
GOT (U/L) 422 810 + 252 51 « 8**
GPT (U/L) 28+ 3 1580 = 506 97 = 21%*
Plasma clotting time (sec) 17 £ 0.0 22 %22 17 = 0.1%*

(**:significant difference (p < 0.01) from vehicle group)

[Example 8]

Protective Effect on Drug Intoxication-Induced
Multiple Organ Failure

[0046] TCEF-II (100 ug/mouse) was administered intrave-
nously to 7 weeks old male ICR mice (25 mice/1 group)
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twice daily for 5 days (only at the final day, once a day). The
control group was treated with the vehicle. At 6 hours after
the final administration, lethal dose of thioacetamide (600
mg/kg, Wako-junyaku) or acetaminophen (800 mg/kg,
Sigma) was administered. The survival rates thereof was
shown in FIG. 4 and FIG. 5. In thioacetamide examination,
survival rates after day 4 or later of vehicle administered
group was 12% (3/25 mice), that of TCF-II administered
group was 93% (23/25 mice). In acetaminophen experiment,
though 68% (17/25 mice) of vehicle administered group
died at the day after acetaminophen treatment, the whole
mice of TCF-II administered group survived. From the
results, TCF-II was confirmed to show an excellent protec-
tive effect on drug intoxication-induced multiple organ
failure.

[Example 9]

Protective Effect on Multiple Organ Failure Caused
by Mercuric Chloride-Induced Renal Insufficiency

[0047] TCEF-II (100 uglmouse) was administered intrave-
nously to 7 weeks old male ICR mice (25 mice/1 group)
twice daily for 5 days (only at the final day, once a day). The
control group was treated with the vehicle. At 6 hours after
the final administration, lethal dose of mercuric chloride
(Wako-junyaku) was administered intravenously. The sur-
vival rates thereof was shown in FIG. 6. Though the survival
rates after 4 days of vehicle administered group was 8%
(2/25 mice), the whole mice of TCF-II administered group
survived.

[0048] From the results, TCF-II was confirmed to show an
excellent protective effect on multiple organ failure caused
by mercuric chloride-induced.

[Example 10]

Protective Effect on Tripsin-Induced Multiple
Organ Failure

[0049] Vehicle (55 rats/1 group) or 1 mg/kg TCF-II (35
rats/1 group) was administered intravenously to 8 weeks old
male Wister rats twice daily for 5 days (10 times). At the day
after the final administration, 0.16 ml of mixed solution of
lethal dose of tripsin (Sigma; 50000 U/ml) and taurocolic
acid (Sanko-junyaku; 100 mg/ml) was injected into pancreas
through the common bile duct. The survival rates thereof
was shown in FIG. 7. Though the survival rates after 6 days
of vehicle administered group was 5% (3/55 rats), that of
TCF-II administered group was 29% (10/35 rats) (FIG. 7).
From the results, TCF-II was confirmed to show an excellent
protective effect on tripsin-induced multiple organ failure.

[Example 11]

Protective Effect on Burn-Induced Multiple Organ
Failure

[0050] Vehicle or 1 mg/kg TCF-II was administered intra-
venously to 7 weeks old male Wister rats (50 rats/1 group)
twice daily for 6 days (only once a day on the final day). At
6 hours after the final administration, 25% burn (250° C., 30
sec.) was made on shaved back with a heating plate (twaki-
glass). The survival rates thereof was shown in FIG. 8. And
the results of clinical examination at 4 hours after burn
treatment was shown in table 3. Decrease of circulating

Dec. 13, 2001

volume of Plasma (increase in Ht value, decrease in total
protein, decrease in albumin) and hepatic derangement were
observed and onset of multiple organ failure caused by burn
shock was confirmed (Table 3). In addition, though the
survival rates after 6 days of vehicle administered group was
12% (6/50 rats), that of TCF-II administered group was 40%
(20/55 rats) (FIG. 8). From the results, TCF-II was con-
firmed to show an excellent protective effect on burn-
induced multiple organ failure.

TABLE 3

4 hours after

Before burn treatment burn treatment

Hematocrit value (%) 448 + 1.8 539 =36
Total protein (g/dl) 72+05 5807
Albumin (g/dl) 31+02 2.4 +0.3
GPT (U/L) 20.5 £ 5.8 150.0 = 30.4
Urea nitrogen (mg/dl) 21.5+19 43573

[Example 12]

Protective Effect on Burn-Induced Multiple Organ
Failure

[0051] In 9 weeks old male Wister rats, 40% burn was
made using 85° C. hot water. After burn, rats were divided
into 2 groups consisting of 27 rats each. Vehicle or 1 mg/kg
TCF-II was administered intravenously 3 times/daily for 3
days (9 times). The survival rates thereof was shown in FIG.
9. Though the survival rates after 8 days of vehicle admin-
istered group was 37% (10/27 rats), that of TCF-II admin-
istered group was 67% (18/27 rats). From the results, TCF-II
was confirmed to show an excellent protective effect on
burn-induced multiple organ failure.

[Example 13]

Protective Effect on Burn-Induced Multiple Organ
Failure

[0052] In 9 weeks old male Wister rats, 40% burn was
made using 85° C. hot water. After burn, rats were divided
into 2 groups consisting of 10 rats each. Vehicle or 1 mg/kg
HGF was administered intravenously 3 times/daily for 3
days (9 times). The survival rates thereof was shown in FIG.
10. Though the survival rates after 11 days of vehicle
administered group was 20% (2/10 rats), that of HGF
administered group was 40% (4/10 rats). From the results,
HGF was confirmed to show an excellent protective effect
on burn-induced multiple organ failure.

[Example 14]

Manufacturing of Pharmaceutical Preparation of
TCF-II

[0053] An example of manufacturing injections of recom-
binant TCF-II obtained example 2 was shown.

(1) TCF-II 20 ug
human serum albumin 100 mg
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[0054] The above composition was dissolved in citric acid
buffer solution with pH 6.03 (consisting of 10 mM sodium
citrate, 0.3 M sodium chloride, 0.03% polysolbate) so that
the total volume would be 20 ml. Then it was divided into
vials containing 2 ml each after sterilization and sealed after
lyophilization.

(2) TCF-II 40 ug
Tween 80 1 mg
human serum albumin 100 mg

[0055] The above composition was dissolved in physi-
ological saline solution for injections so that the total
volume would be 20 ml. Then it was divided into vials
containing 2 ml each after sterilization and sealed after
lyophilization.

(3) TCF-II 20 ug
Tween 80 2 mg
Sorbitol 4g

[0056] The above composition was dissolved in citric acid
buffer solution with pH 6.03 so that the total volume would
be 20 ml. Then it was divided into vials containing 2 ml each
after sterilization and sealed after lyophilization.

4)  TCF-II 40 ug
Tween 80 1 mg
Glycine 2g

[0057] The above composition was dissolved in physi-
ological saline solution for injections so that the total
volume would be 20 ml. Then it was divided into vials
containing 2 ml each after sterilization and sealed after
lyophilization. 7

(5) TCF-II 40 ug
Tween 80 1 mg
Sorbitol 2g
Glycine 1lg

[0058] The above composition was dissolved in physi-
ological saline solution for injections so that the total
volume would be 20 ml. Then it was divided into vials
containing 2 ml each after sterilization and sealed after
lyophilization.

©) TCF-IL 20 ug
Sorbitol 4g
human serum albumin

[0059] The above composition was dissolved in citric acid
buffer solution with pH 6.03 so that the total volume would
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be 20 ml. Then it was divided into vials containing 2 ml each
after sterilization and sealed after lyophilization.

@) TCF-II 40 ug
Glycine 2g
human serum albumin

[0060] The above composition was dissolved in physi-
ological saline solution for injections so that the total
volume would be 20 ml. Then it was divided into vials
containing 2 ml each after sterilization and sealed after
lyophilization.

®) TCF-II 40 pug
human serum albumin 50 mg

[0061] The above composition was dissolved in citric acid
buffer solution with pH 6.03 so that the total volume would
be 20 ml. Then it was divided into vials containing 2 ml each
after sterilization and sealed after lyophilization.

[Example 15]

Manufacturing of Pharmaceutical Preparation of
HGF

[0062] An example of manufacturing injections of recom-
binant HGF obtained in example 3 was shown.

[€))] HGF 40 ug
human serum albumin 100 mg

[0063] The above composition was dissolved in citric acid
buffer solution with pH 6.03 so that the total volume would
be 20ml. Then it was divided into vials containing 2 ml each
after sterilization and sealed after lyophilization.

2 HGF 20 pg
Tween 80 1 mg
human serum albumin 100 mg

[0064] The above composition was dissolved in physi-
ological saline solution for injections so that the total
volume would be 20 ml. Then it was divided into vials
containing 2 ml each after sterilization and sealed after
lyophilization.

3 HGF 30 ug
Sorbitol 4g
human serum albumin 50 mg

[0065] The above composition was dissolved in 0.01 M
phosphate buffer solution with pH 7.0 so that the total
volume would be 20 ml. Then it was divided into vials
containing 2 ml each after sterilization and sealed after
lyophilization.
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Industrial Applicability

[0066] An agent for preventing and/or treating multiple
organ failure comprising TCF-II or HGF as an effective
ingredient will be provided by the present invention.

[0067] The agent for preventing and/or treating multiple
organ failure of the present invention will be useful for
preventing and/or treating the development from burn, dis-
seminated intravascular coagulation (DIC), circulatory fail-
ure, hemorrhagic shock infectious disease, acute pancreati-
tis, ischemic disorder, hepatorenal syndrome,
gastrointestinal hemorrhage, nutritional metabolic failure,
terminal cancer, acquired immunodeficiency syndrome
(AIDS), deterioration of systemic conditions due to radia-
tion affection and cachexia etc. to multiple organ failure.

1. An agent for preventing and/or treating multiple organ
failure comprising Tumor cytotoxic factor-II (TCF-II) or
Hepatocyte growth factor (HGF) as an effective ingredient.
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2. The agent according to claim 1 wherein said multiple
organ failure is one induced by administration of chemical
substances.

3. The agent according to claim 2 wherein said chemical
substance is endotoxin.

4. The agent according to claim 2 wherein said chemical
substance is dimethylnitrosamine.

5. The agent according to claim 2 wherein said chemical
substance is tripsin.

6. The agent according to claim 1 wherein said multiple
organ failure is one with a primary cause of drug intoxica-
tion.

7. The agent according to claim 6 wherein said drug is
thioacetamide or acetaminophen.

8. The agent according to claim 1 wherein said multiple
organ failure is one with a primary cause of renal insuffi-
ciency induced by mercuric chloride.

9. The agent according to claim 1 wherein said multiple
organ failure is one induced by burn.
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