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I want to thank you for inviting me to address
the Congress of the Japan Society of Chemotherapy.
It is a special honor to speak in Japan on the
subjects of antibiotics and immunity to infection
because your scientists have made many brilliant
discoveries in both fields. They have been espe-
cially productive in their research on antibiotics
that treat infections by gram negative bacteria, my
subject today.

In the last 20 years gram negative bacteria have
become the major cause of fatal bacterial infections.
This preeminence of gram negative bacteria in fatal
infections can be explained by three factors : 1) their
versatility in achieving antibiotic resistance not
encountered with the pathogenic gram positive orga-
nisms. 2) the toxic lipopolysaccharides or endotoxins
which are unique to gram negative bacteria and
3) the loss of immunity of many patients to the gram
negative baeteria that are normally present in the
bowel. The result has been a high incidence of
bacteremia due to antibiotic-resistant gram negative
organisms and a mortality rate in these infections
of 35 to 60%.

Slide 1
The first slide shows the etiology_of bacteremia

in our patients during the past few years. E.coli
is the most common cause of bacteremia. Pseudo-
monas is second and Klebsiella third. The mortality
rate depends on the organism. For E.coli the mor-
tality rate from gram negative bacteremia is 22%,
for Pseudomonas 41% and for Klebsiella 37%. The
highest mortality rate has been 56% for Serratia
marcescens. The mortality rate remains high even
with the best antibiotic therapy.
Slide 2

The next slide shows the results of treating gram
negative bacteremia in immunosuppressed or gra-
nulocytopenic patients in different parts of the
United States.
used in combination with carbenicillin or cephalothin

When amikacin or gentamicin is

nearly 2/3 of patients recover. In addition to anti-
biotics many of these patients require treatment of
shock which is a common feature of gram negative
bacteremia.
Slide 3

In the next slide I have summarized the drugs
that are used in the treatment of shock and gram
negative bacteremia. After antibiotics, the first
step in the management of gram negative shock is
the administration of 0.9% NaCl solution intra-
venously. Patents with gram negative bacteremia
and endotoxemia are thrown into shock by the loss
of fluids and electrolytes that would not cause
shock in normal or uninfected subjects. It is im-
portant, therefore, to measure the central venous
pressure or the wedge pressure and to give enough
intravenous saline to restore the central venous
pressure to 12cm of water. In many cases the
replacement of salt and water may be the only
treatment necessary for the correction of shock. If
the patent remains in shock after the central venous
pressure is restored, dopamine should be admini-

stered. This drug is valuable because it increases
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cardiac output, blood pressure and renal blood flow.
If it is administered early, it is an extremely
valuable agent for the correction of shock and
restoring urinary flow. Because disseminated intra-
vascular coagulation is frequent in gram negative
bacteremia. heparin has been used to treat this
problem. With the possible exception of septic
abortion, however, the drug has not been of value.
Adrenal steroids, on the other hand, have given
promising results in gram negative bacteremia
with shock when they are used in very large doses,
equivalent at least to 1g of hydrocortisone intra-
venously per day. Since these drugs would be
needed for only 2 or 3 days in these shock cases,
the large doses administered are usually harmless.

When the best treatment for shock is combined
with the best antibiotic therapy, the mortality rate
still remains forbiddingly high. Because of the
failure of drug therapy to save the lives of many
patients, and because of the toxic properties of gram
negative bacteria, we raised the question of anti-
serum, or antitoxin as an approach to treatment.
At first this idea seemed impractical because of the
many different antigens possessed by the multiple
species and serotypes of pathogenic gram negative
bacteria. Fortunately, however, a series of obser-
vations on rough mutants of gram negative bacilli
offered a solution to this problem of antigenic
differences.

In order to understand the proposed solution, it
is necessary first to review the structure of gram
negative bacteria and their lipopolysaccharides.
Slide 4

The next slide shows a diagram of the cell wall
of gram negative bacteria. This cell wall consists
of two principle portions, the inner membrane and
the outer membrane. The inner membrane is the
same as the cytoplasmic membrane and is separated
from the outer membrane by the rigid peptidog-
lycan. The outer membrane is composed of phos-
pholipids and protein, and in its outer surface are
embedded the molecules of the lipopolysaccharide
endotoxin. This diagram is typical of the cell wall
of smooth bacteria in which the O antigenic side
chains of the lipopolysaccharide are prominent.

Slide 5

The next slide shows the difference in appearance
of rough and smooth cultures of E,coli. Note that
the smooth culture forms a smooth suspension in
the liquid medium, whereas the rough culture has
a rough appearance and that the organisms tend to
form clumps and settle to the bottom. An important
difference in the rough and smooth forms of E. coli
is found by gas liquid chromatography of their
lipopolysaccharides.

Slide 6

The next slide shows the gas liquid chromato-
grams of the LPS from these two organisms and it
can be seen that the main difference between the
two is the absence or galactose from the rough
lipopolysaccharide. An analysis of the structure of
the lipopolysaccharide will help understand the
importance of galactose.

Slide 7

The next slide is a diagram of a smooth lipopoly-
saccharide. Notice that there are two main portions.
One is the common basal core. The other part is
composed of the somatic “O” polysaccarides, or side
chains carrying the determinants of the O antigens.
The somatic “0” polysaccharides differ widely
among gram negative bacilli and account for the
antigenic differences in strains, serotypes and
species. The common basal core on the other hand
is very similar in all species and contains only
heptose, phosphate, ketodeoxyoctonate (KDO), hexo-
samine, and glucose. This uniform structure in
the core of virtually all pathogenic gram negative
bacteria provided a plausible basis for developing
one antiserum that might be active against all gram
negative bacteria responsible for bacteremia.

The importance of galactose is that it is the key
sugar joining the somatic O polysaccharides to the
common basal core. Rough mutants that are unable
to incorporate galactose into the LPS are therefore
unable to attach the O side chains so that the com-
mon basal core is exposed and can then serve as an
antigen for preparing one antiserum against all
gram negative bacteria. For this purpose we used
a rough mutant of E.coli 0111 B4, known as J5,
which is deficient in the enzyme UDP galactose
epimerase and cannot therefore incorporate galactose

or the O side chains. With its core expored it is
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now suitable for purposes of immunization. Vacci-
nation with the J5 mutant produced high titers of
antibody against core glycolipid and gave remar-
kable protection against various toxic manifestations
of lipopolysaccharide from different species of bac-
teria. We postulated that vaccination of healthy
men with the J5 mutant would produce antiserum
capable of protecting against the endotoxins in
batceria that cause septicemia in patients. Since
these endotoxins are also surface antigens of bac-
teria we anticipated that J5 antiserum would be
opsonic for macrophages and neutrophils.

Today I would like to review with you the ex-
perimental basis for the use of an antiserum to
endotoxin in patients, and to describe our results
so far in patients with bacteremia. In our first
experiments we set out to learn if antiserum to
endotoxin could prevent death from endotoxin in
experimental animals.

Slide 8

The next slide shows the results of experiments
in which mice were given different endotoxins
intravenously in graded doses so that the dose
which kills 50% dose, or LD 50, could bedetermined.
Shortly before the intravenous injections of endotoxin
they also received intraperitoneal injections of rabbit
antiserum against each endotoxin and the mortality
rate was compared with mice given nonimmune
rabbit antiserum. The experiments show that each
antiserum gave excellent protection against the
corresponding endotoxin as measured by the greater
amount of endotoxin necessary to reach a 50% lethal
dose. In each case it took approximately 4 times as
much endotoxin to kill mice in the presence of an-
tiserum. The significance of these data is brought
out by the fact that in each instance the 95% con-
fidence limits fell below 1.0. Even more important
was the fact that equal protection was obtained
with antiserum prepared against the J5 mutant.
This J5 antiserum had a high titer of antibody
against the core antigen of the rough lipopolysa-
ccharide.

After testing the ability of the rough antiserum
to protect mice against death from endotoxin, we
tried to learn if antiserum would also prevent other

toxic manifestations of endotoxin. First, we exa-

mined the ability of antiserum to prevent the local
SHWARTZMAN reaction. The local SHWARTZMAN
reaction is important in clinical medicine because it
is the experimental equivalent of meningococcal
purpura.
Slide 9

The next slide is a photograph comparing side
by side the lesion in fatal meningococcal purpura
with the local SHWARTZMAN reaction and it can be
seen that the two lesions are identical in appearance
and characterized by hemorrhagic necrosis. The
experimental reaction is produced by first injecting
endotoxin intradermally and 18 hours later intra-
venously. Shortly after the intravenous injection
hemorrhagic necrosis develops at the site of skin
inoculation.
Slide 10

As shown in the next slide, when antiserum to
endotoxin is given two hours before the second dose
of endotoxin, the incidence of SHWARTZMAN reactions
is dramatically reduced. This protection with anti-
serum prepared against the smooth endotoxin is also
obtained when animals are protected with the J5
antiserum.
Slide 11

The next slide shows that J5 antiserum lowered
the incidence of positive SHWARTZMAN reactions
with E.coli 0111 endotoxin from 100% in those
given nonimmune serum to only 8% in those pro-
tected with J5 antiserum. Even more significant
was the fact that J5 antiserum sharply lowered the
incidence of local SHWARTZMAN reactions produced
by the heterologous endotoxin from Salmonella
typhimurium. Since the antiserum against E.coli
0111 endotoxin did not provide protection against
Salmonella typhimurium in these experiments, it is
clear that the somatic “0” antigenic side chains on
the parent smooth lipopolysaccharide covered over
the core antigen so that it could not produce anti-
bodies that would protect against the core antigen
in the heterologous endotoxin. In other words, loss
of the “O” side chains in the J5 mutant uncovered
the core so that it could produce protective antibody
against heterologous endotoxins.

After demonstrating that J5 antiserum could
prevent the local SHWARTZMAN reaction, we tested
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its ability to prevent disseminated intravascular
coagulation.
Slide 12

The next slide shows one of the important clinical
manifestations of disseminated intravascular coa-
gulation. This is a woman with bilateral facial
hemorrhages occurring during E.coli septicemia of
pregnancy. She represents one of the most lethal
complications of septic abortion or infection during
pregnancy. This reaction can be produced in rabbits
by giving both doses of endotoxin intravenously at
18 hr intervals. The hallmark of the reaction is
bilateral renal cortical necrosis secondary to the
occlusion of glomerular capillaries by fibrin.
Slide 13

The next slide shows the dramatic protection by
antiserum to endotoxin against the generalized
SHWARTZMAN reaction due to E.coli 0111 and Sal-
monella typhimurium lipopolysaccharides.
Slide 14

The next slide shows that the protective factor
in antiserum is in the gamma globulin fraction and
that treatment of gamma globulin with 2 mercap-
toethanol (2 ME) did not interfere with the protec-
tion. Resistance to 2 mercaptoethanol showed that
the protective factor is in the immunoglobulin G
fraction and is independent of complement, because
mercaptoethanol inactivates both IgM and comple-
ment. Antiserum also prevented consumption of
the clotting factors.
Slide 15

In the next slide, for example, note that antiserum
also prevented the consumption of fibrinogen that
was noted in the animals given nonimmune serum.
Antiserum similarly prevented the consumption of
platelets and the production of fibrin split products.
From these results it is clear that J5 antiserum
prevents all of the toxic manifestations of gram
negative bacteremia that are attributed to endotoxin.

Antiserum against the J5 mutant was also highly
successful in the treatment of overwhelming bac-
teremias produced by gram negative bacteria in
experimental animals. The therapeutic trials of
antisera were carried out in a unique experimental
model devised in this laboratory for reproducing

closely the syndrome of lethal gram negative bac-

teremia in the patient. It is based on our observa-
tion that rabbits normally lack coliform bacteria in
their bowel. The bowel of rabbits can therefore be
colonized with any of the gram negative bacteria
responsible for human septicemic shock and the
animals develop fatal bacteremia if their resistace
is lowered by nitrogen mustard. This is an excel-
lent model for therapeutic studies with antiserum
because the experimental bacteremia resembles
lethal bacteremia in humans with respect to the
endogenous source of the bacteremia, the immune
disturbance, namely, neutropenia, and the promi-
nence of shock.
Slide 16

As the next slide shows when bacteremia was
produced with either E. coli 04, E. coli 017 (resistant
to multiple antibiotics) or Klebsiella pneumoniae,
the survival rate was only 3.1% to 5.1% in rabbits
treated with nonimmune serum. In contrast, sur-
vival rates in rabbits treated with one injection of
J5 antiserum after the onset of bacteremia rose to
33.3% from E.coli 04, 40% from K.pneumoniae,
and 69.2% from the multiple-antibiotic resistant
E.coli 017. The overall survival rose from 4% in
the nonimmune group to 42% in those given J5
antiserum at the onset of bacteremia (P=<.005).
An impressive demonstration of the therapeutic
power of the J5 antiserum is its ability in a single
dose, given at the onset of bacteremia, to increase
survival beyond that of multiple injections of gen-
tamicin (8 mg/kg/day), the only antibiotic to whic
E.coli 017 was sensitive. Encouraged by these
reults with enteric bacilli, we turned to Pseudo-
monas aevuginosa which possesses a similar endo-
toxin core, despite many biologic differences from
the enterics. Pseudomonas bacteremia was produced
by gently instilling 107 P. gaeruginosa into the con-
junctival sac of nitrogen mustard treated rabbits.
Slide 17

Within 48 hours after inoculation, as the next
slide shows, the animals develop conjunctivitis,
facial edema, infarction of the eyelid, and over-
whelming Pseudomonas bacteremia leading to death
in over 90% of the animals. The eyelid lesion
looked just like ecthyma gangrenosum, the classic

human skin lesion of Pseudomonas bacteremia.
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When rabbits were actively immunized with J5
vaccine against Pseudomonas bacteremia, we found
almost complete protection.

Slide 18

The next slide shows that 92% of rabbits were
protected from lethal Pseudomonas bacteremia by
active vaccination with J5 vaccine. This protection
was just as good as that obtained by vaccination with
the type-specific Pseudomonas vaccine. It is im-
portant to notice however again, that the parent
E.coli 0111, from which the J5 mutant is derived,
gave no significant protection. This illustrates
further that the O side chain on the parent lipo-
polysaccharide interfered with the broad spectrum
of protection that could be stimulated by vaccina-
tion with the core glycolipid. In other words, it
was necessary to unmask the core by genetic mani-
pulation in order to demonstrate its protective pro-
perties. In addition to active immunization, we found
that J5 antiserum prepared in both humans and
rabbits lowered the death rate of Pseudomonas
bacteremia in agranulocytic rabbits.

Slide 19

The next slide shows that in a typical experi-
ment, only 4 of 26 (15%) control rabbits survived
after treatment with 10 ml of nonimmune serum
whereas rabbit J5 antiserum increased the number
of survivors to 16 of 27 (59%)(P<0.002).

Slide 20

The next slide shows that the protective factor is
in the gamma globulin fraction.

It should be kept in mind that all of the experi-
ments showing excellent protection with J5 ant-
iserum against experimental bacteremia were
carried out without the use of antibiotics. We felt,
therefore, that even better results would be obtained
in patients if they were treated with a combination
of antibiotic therapy plus J5 antiserum. First we
prepared an effective antiserum to the J5 mutant
by vaccinating human subjects. Healthy young men,
age 18-30, have been immunized with a J5 vaccine
composed of 5x10° killed cells. Subjects receiving
single or multiple subcutaneous injections of the
vaccine were carefully observed for untoward effects
for over 3 years and nothing more than temporary

local reactions occurred at the site of injection.

The human antiserum was checked for potency by
determining its ability to treat bacteremic rabbits,
Slide 21

The excellent protection observed with J5 rabbit
serum was reproduced with human serum as shown
in the next slide. One intravenous injection of
human J5 antiserum into rabbits dying of severe
Pseudomonas bacteremia improved survival from
10% to 42%. These results extend the therapeutic
range of human J5 antiserum to encompass essen-
tially all gram negative bacteria that cause septi-
cemia or shock in patients, including the Pseudo
monas bacteremia of burns and neutropenic radiation
injuries. We have also demonstrated recentlythat
J5 antiserum protects against lethal Haemophilus
influenzae bacteremia in experimental animals.

On the basis of the therapeutic effectiveness of J5
antiserum in experimental studies, we set out to
conduct a double-blind clinical trial with antiserum
obtained from healthy men who were immunized
with the J5 vaccine. Patients with a diagnosis of
gram negative bacteremia are treated with J§
human antiserum or control immune serum. In
addition to the serum all patients receive conven-
tional treatment with antibiotics, dopamine, and
the standard measures for controlling bacteremia
and shock. The double blind code has been broken
once, after 136 patients had received serum. We
found that when 200 ml of human J 5 antiserum was
administered to gravely ill bacteremic patients the
death rate from bacteremia was cut virtually in
half as compared to controls. The death rate was
lowered from 26% in controls to 14% in patients
treated with J5 antiserum. Among patients in
profound gram negative shock, the rate of recovery
rose from 29% in controls to 82% in those treated
with J5 antiserum (P=.02).
tremely encouraging results we have continued the

In view of these ex-

clinical trial in order to consolidate the significance
of these findings by increasing the study population.
We have now given J5 antiserum of control serum
to 250 patients with a diagnosis of gram negative
bacteremia. After 325 patients have received serum
the code will be broken a second time and a final
analysis of the results will be made.

In addition to the therapeutic trial which aimed
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to treat existing bacteremia with J5 antiserum,
prophylactic studies were initiated for the preven-
tion of gram negative infection and bacteremia.
These studies were set up in burn patients and
neutropenic patients with leukemia or lymphoma,
and the first phase of the study in neutropenic
patients has been completed with very favorable
results. The study was conducted by randomizing
patients so that they received either J5 antiserum
or preimmune control serum on entering the trial.
Each patient received one unit (3 ml/kg) of serum
intravenously every 21 days during neutropenia
(<500 PMN/mm3). Observations were made on the
frequency of febrile attacks and bacteremia. The
J5 antiserum sharply reduced the occurrence of
fever so that the incidence of febrile days (over
38.0°C) fell from 70/180 (44%) in controls to 35/194
(18%) in those given antiserum (P<.005). The

lower rate of fever after J5 antiserum is attributed
to the prevention of occult gram negative bacterial
infections and endotoxinemia in these neutropenic
patients. We conclude that prophylactic J5 antisera
reduces the fever and morbidity from gram negative
infection and may decrease bacteremia in neutro-
penic patients.

In summary, our studies show that antiserum
against the J5 mutant of E.coli 0111 can prevent
all the toxic manifestations of endotoxemia, and
can lower the mortality rate from gram negative
bacteremia when used for prophylaxis of treatment
in experimental animals. Our clinical studies sug-
gest that similar results may by possible in patients
whe are treated with human J5 antiserum along
with antibiotics and conventional drugs for bactere-

mic shock.

Slide 1 Etiology of 219 episodes of bacteremia

Number of patients

Escherichia coli
Pseudomonas aeruginosa
Klebsiella pneumoniae
Enterobacter aervogenes
Serratia marcescens
Bacteroides fragilis
Proteus sp.

N. meningitidis
Haemophilus influenzae
Salmonella sp.
Citrobacter freundii
Pseudomonas sp.
Pasteurella multocida

66
50
39
18
15
11

=N W WA O

Slide 2 Treatment of gram negative bacteremia in immunosuppressed

or granulocytopenic patients

Study center Antimicrobial drugs Recovery rate

L 15 o

UCLA Amikacin + Carben. ) (65%)
. 10 0

UCLA Gentamicin + Carben. 7 (59%)
Balt. Cancer - 11 o

Res. Center Amikacin + Ceph. 7 (65%)
Houston 12 )

Cancer Group Carben. + Ceph. 37 (35%)

Houston Carben. + Cefaz. % (51%)
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Slide 3 Treatment of shock in gram negative bacteremia

Treatment Indication Dosage
0.9% NaCl CVP<10 Enough to restore CVP
Solution IV Wedge pressure<5 to 12cm H,0
. Begin with 2 to 5ug/kg/mi
Dopamine HC Oliguria Increase to 20-50 #g/kg/mi,
(40mg/5 ml ampul) if necessary
Heparin ?Septic abortion 30,0001 U 1V/24 hrs.
Hydrocortisone Shock 1.0g IV q 4Hx48
Slide 4 Slide 6
SMOOTH ROUGH
=
S?dfncli‘:‘:’ % GALACTOSE
EDTA 5 GLUCOSE
e = | |l cLucose
Phospholipid m:}:me g —
Trypsm\o_ Sha it 2
/P:pli.d»gly:.m a " L
Lysozyme— Perilemic 05 10 20 05 10
Triton _( Lo RELATIVE RETENTION TIME
i 7 /A\ spholipi Inger
X-100°\O OO \);:lf:"’d }mbme Analysis of sugars in rough and smooth E. coli

0:113 endotoxin by gas chromatography. Note the
absence of galactose in rough endotoxin.

Slide 7

O specific side chains

=R polysaccharide I

Common basal core

Somatic O polysaccharide

Slide 8 Prevention of death from endotoxin with antiserum

Endotoxin Antiserum LDs, 95% Confidence limits
S. marcescens { NRS 0.30 } 26-.73
' S. mare. 1.22 e
NRS 0.24
SAE . 18-.
{ SAE 1.10 } 18-85
NRS 0.27
E. coli 0:113 .19-.
cort { 0:113 1.09 } 19-.52

S. marcescens=_Serratia marcescens
SAE=Salmonella abortus equi
NRS=Nonimmune rabbit serum
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Slide 10 Prevention of local SHWARTZMAN reaction due to
E.coli 0:111 endotoxin

E. coli 0:111 antiserum 7/73 (9.6%)
Nonimmune serum 66/67 (98%)

Slide 11 Prevention of local SHWARTZMAN reaction with J5

antiserum
) No. of positive SHWARTZMAN reactions
Endotoxin
J5 antiserum Nonimmune serum
E.coli 0:111 2/24 ( 8%) 17/17 (100%)
S. typhimurium 4/21 (19%) 19/21 ( 90%)

P=<0.01 for both endotoxins

Slide 13 Arrest of intravascular coagulation with antiserum
given 22 hours after Ist dose of endotoxin

Incidence of renal cortical necrosis
Endotoxin
Antiserum Nonimmune serum
E.coli 0:111 5/26 (19%) 23/24 (96%)*
S. typhimurium 3/17 (17.6%) 13/16 (81.2%)*
* P=<0.001

Slide 14 Prevention of generalized SHWARTZMAN reaction by IV
injection of 1.0ml gamma globulin

. Incidence of renal
Gamma globulin 2-mercapto-ethanol cortical necrosis*
Nonimmune 0 18/20 (90)*
Immune 0 1/23 (4)
Nonimmune + 11/15 (76)
Immune + 1/15 (6.8)

Note. For all data. P<.001

* Each rabbit received a preparative dose of 0.2mg and a provocative dose of
0.06 mg E.coli : 0°111 endotoxin.

t Number of rabbits with positive reactions/total number of rabbits (percen-
tage of positive reactions).

Slide 15

+35
+30| PREVENTION OF FIBRINOGEN DEPLETIOX WITH

ANTISERUM TO ENDOTOXIX; ANTISERUN GIVEN
-+ 25| 22 HOURS AFTER PREPARATIVE DOSE

+20

=+ 15| | PROVOCATIVE DOSE
+10 [
+ 5 e

=5
—10
—15
—=20
— 25| === ECOLI 0 : 111 ANTISERUM
— 30| T NON INMUNE SERUM

~ 35 H0URS T 2 3 1
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Slide 16 Survival rates from bacteremia in agranulocytic rabbits treated
with antiserum to the J5 mutant of E.coli 0111
Expt. No. Organism Serum (15 ml) Survivors/Total
1 E. coli J5 antiserum 10/30 (33.3%)
Nonimmune 1/32 ( 3.1%)
(p<0.01)

2 K. pneumoriae J5 antiserum 14/35 (40.0%)
Nonimmune 2/35 ( 5.7%)

(p<0.001)
3 E.coli® 017* J5 antiserum 9/13 (69.2%)
Nonimmune 1/31 ( 3.2%)

(p<0.001)
Total J5 antiserum 33/78 (42.3%)
Nonimmune 4/97 ( 4.1%)

(p<0.0005)

a2 Multiple antibiotic resistance.

Slide 18 Active immunization against Pseudomonas bacteremia

Survivors/Total
Vaccine
Expt.I Expt. II Total
Nonimmunized 1/15 3/15 4/30 (13%)
E.coli 0:111 —_— 4/15 4/15 (27%)
J5 9/11 15/15 24/26 (92%)
P. aeruginosa # 3 13/14 — 13/14 (93%)

J5 vs nonimmunized P <0. 0005
J5 vs E.coli 0:111 P<0.0005
E.coli 0:111 vs nonimmunized P>0.1

Slide 19 Protection against lethal Pseudomonas bacteremia with antiserum

Serum (10 ml)

Survivors/Total

Nonimmune serum

J5 antiserum

Pseudomonas #3 antiserum

4/26 (15%)
16/27 (59%)
19/24 (79%)

}P>0. 002

}P>0.1

P>0. 0005

Slide 20 Protection against lethal Pseudomonas
bacteremia with gamma globulin

Slide 21 Prevention of lethal Pseudomonas
bacteremia with human J5 antiserum

Rabbit 7-globulin Survivors/Total Human serum (10 ml) Survivors/Total
Nonimmune 0/26 ( 0%) Nonimmune serum 7/67 (10%)

12/28 (43%)
(P<0.0005)

J5 antiserum

J5 antiserum 31/73 (42%)

(P <0. 0005)

<Slide 5, 9, 12, 17 are omitted. >
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HEZDBRHZERENE ALY DTSR TELN, S0
REDEETHY, PeBMEXYRIETS HEARY b
7 2 EBKR) REKESRBLEINIDT, ZOHEAR
I o Fe B BIR DO RYIE L LEREDOBR & Fhic k51
AR 5ZDY Yy BPAVERLCEE, B2
Zto UTbhbhDOE L FEMEKRL ok LdwB~
BB, BRrELbhiclWwd kb, £ MERECK
STLESREDLVHD D, LL, ZOYVESY A
FELT HEANZ 7 2RERNEENLSEDL
EREFE, BELRERLOTHAS C L2FRHT
BT ENTE,

HEEHOHRIT in vitro OEhD, EDX5KE
BiEFRERTHhE W EENLBOEND &, B
HBOBCEDEEDRE CRE, HEDHREZHLLT
MEWSEBMAMORE LT TERTAHZ ENT
b, BEODERNHE, HEARIZ I ATHBEH,
in vivo DEERZIE LRI B ed, EEAIEENK
SR BHMRTF LD, TORIL, FKH - AERORKRSR
R~ OEFBTHED X 5 BT, ME - £%RoD
RRYEEETT < WRID L 5 RO E L E 2 il
SRVWEATFL BB, DI, EAMNILME - FHM T
BREOEARZIUSMOEHDOBHRIKE ., TOX
SIHMBE AR b T AMLEFRZS X ARES S
ST ENERINL I,

HEARY b7 AR, BIRE VD ERMNELE
bR T3, TOEEXEELEMCHRSE, FIfio PC
XL, FO®%BEEINE TC,CP OHfEAR7 b 5 &
MNIDIEKERiciod, BEBEWI EENFbhB X5
ZEsteDTHD, HHLERTLL, ULAERE
LB oBERTERA IR TELRT Ei\, BRI
R, TR bEIRN, B, ThbbIEBIRMEE
BUIEAREY 2T WAL EETHLEND B,

HEARZ b 7 ALLARCHERHOFE LTI DWW
T, ZEEOL D DI LRPELXFOLCER H IR
2%, FERACIRRENIRE S h, EFRZENHBEL
TwhiE, TOERIETIGERNITE 1% RT3 H 2 E
Ba3hs v FAICERII A oTco TDOEDOHEA
R7 b7 AINERIERTH BB ER, RYSED
Wwhr, 2R, W, TR, ABORESERETFO
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EThEngificry, BEHMTABAEANI P F &
FLOEHARFERATH LRSS, Lrl, BERDER
FTHEAR? + 7 208, [FIRO B&% HETH
X, TOBME R ABERDHROHTCLSIHLIDHD
LV EAMAMBEC Ih0IEbRER bV L iR
Eghf:o

SREC LD BARPCETIHEARI 7 A0E
BROWTIE, REEDIEMSY, BELTIEEOR
EEXESTHEMRIILEY, LEHEEOHEEENE, &
EEREOEERMENBEEL, SHRORTOLE
AR I i

HHEARZ 7 ADBEANLORIEA & L TRIRRE
Fle st 5 HEERC hc AMERORR LEIR S S
BZRANED BTSN, & OFE T ERMBUREAH
BFTHAHZ LIXBERNVCEBMEINTNTY, EBX
RIREFA R FRARE B2 2 WBEN DIV, £
ERENBPEDLE M, RBREFERFTH o1t
¥, BREBFEATIIELTRE DI &5 BRI X
bhich o oo
SEHMEINAMEEACHTHHEARZ P T A0
L OBEERRECHE I N, = DA TIITEEEHN
Exbhico Thbd, 103#H=XLVF—IHRE
CIEWBIRBAE AR + 7 ACThH D, fudEsd TR
HWEO BRIETC Bl BRBAEAXZ 52T H
Bo BRTIRABZEZMNA, BEITHBEOAEMEM
BHBEDTIIENIES S b SH, HRIMROETh B
BARZ } 7 AMIEBECHL TTH b, ks, HEAR
7 b5 AEMEERT BB, WAL, BEER
By, BROLBIHYEZ2EFHX R IhBLEND
55,

D BWEERRPIEL ) vV ~FH

X B R E
B X/ R #

BHEEERE 1 RKRBEY R e, SMREBEEL
TV Y FHIENEHBFRAERCTIDELTALAT
B, ThODORECILIT VA X, REHEREDB
EREZHRTV 5,

VU FER O, ABERLBIMMEERE X b
BIAHZEVNELMACIRTEY, chizdTaH4Y
BERERIZITHEIL T B TOIWEMIIDOBEERK
PRI L, BRETFYELCHT LB,

SHPERCIBERVRZHEHOTRTONEY
BRAVWLRDH, HEE 4 OEACREH L2 FOBEK
AWML TE DY, TOMRREBEHMMBELEL L%,

FES w7 4 F5FCAREETE TS, 1,004
DRBACINT, WCHEDBERESEZT > o)
KRR L X L T HENBER SO LEMRY BHL
o

EM, PCG, PEPC, BC-V,, PPPC, ABPC, JM % 3,
5 7 BEBEL R & BT H -0k PCG T,
PPPC, ABPC, ]M 31, & TH »7co

BEBBIOWTH B E, 7 HEORETS FLERK
R BEE R EhsARbY, P L 8ALUED
ERBENRDLEEEL b,

BEEANDEZEINRCARBER O T-24 735
HEhtch, T-12 233 %<, T-6, T,, TiMHZhikk
Wi, —fie T-12 1 3RFAMEEL LR TEY, T,
4,5 19 ARV Y ~FHHMEE 2 LhTW5DTE
BRENRELES RHIhico &eic s,

7238 TC, CP, EM, LCM et U Cik ABBEED
BIMERORN B hoTWBZ eRMBb A TS
723, PCG i L CBHME K IX AFBTEIRRIhT
KoY, BEERPCANTHIPHREDERELLTE
1EIRIRBDIX PCG EEX T Xy, LiciiaTY
v < FEOYIAERC S PCG ixfio PCH%8A
UEHETBZ ENDEFE L,

DERV VY RFRIFEYRILLTWEETHSE
LHHHRTEY, BRERIT 60% Tk XI5, BENE
B DBABENELL TP, ZOFERIIAK
BEEOBRY L YR 50T, BEFHERLLTR
#&n PC OFHARSTHhh %,

ZDiEH\, PCG, BC-V, PPPC, PEPC 7ERX
h, TH 20~50 FEfI¥#ERMNRIES, ABPC 20
fLDRBAN 7 b 7 2k FoRAeHEIRPCEEZh
L7 7 AEHEYMZ 5 EXRBEYREILY S
TedEELL IRV

BRETFHPEL Y v~ FHEL LD Y v < F 335
&, DRBDSTHFABEL DO i hotcd Ok
18RET, APENDS L DITRE 30 # ¥ T, TXh
4, ¥OBEFEHALMNERRESE, TEI—E
RIBX#HET Bz EHNMVEL Ih 3,

COBRTHEY BEL TS, B BRY T
L, REEXZECI®RWIET TR, MIEFHAETE
TIXED 70% FTHLHETELMHEL, TECHETS
EBRHMBRTV S, BETFHELERAOHERELRR 2
% LUTFTH5b,

ZDXIRBERTFHERRMKL T T, BC-V,
PCG, PPPC ig K3 BETIX ARG EEL OBIZE
LA EREZHN I i, BRERBESR S ORIERIR
2 Rohicv, LichisTY v =FBoiERICRWT
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3, BRETHERTAZENREDOFEREELATAEVL
%o

BEEID Y ShHETHY, FEOREREET
15~25% 8 X 50 THHE B ORI B EERKYVE
ELTRFT AN ORISR R AEDEEL &
SHUEBETT Y v =783, SUABRETLLE
DEEZXTFHTHZ LN TE D, TOERTHAATIR
VPRI ZEWT v F70, BEERCIBIDOTHBE
EEEICRIL, BYURABETS & AR EERR
BREDTFHDOICHDULETHHLELBND,

2 B m fE
BE B R
FORE R H B R At

RABEBVIEANZ b 7 ARCHBEHLFERT 5D
BEFEREORATH B2, HEANZ 7 anbRik
IEH| DFR L BEIRZ R ORI Lo OERNANMEL T
Who

SBET 4+ A7 THD LU LOHBE HERL e EEHTHE
L F-BUMIE 166 PIOBRHRIXE8% TH b, BFH(+)
UTFOEHINZE IR T eREDELERIL 43% T
BHotleo TEHEENVLEIFIEARZ I 2RSS &
EZxbhBEFZHEHEL TH 58% LA THRWER
ik, EFEEEO~ 4 F ARFIEDH L&, <
A FARF L U MmAERELL AT 2 B BT 5 Hi4
WEESOWNE, EUHEE #BE EEEMENETDS
B LRBECHELI2L 8D TH B,

PEABEREDEOEE S 2 b b TR MmEHNE
WL 24 % HB L, 205 16§l F THERELE
BROKRMAETH H, NAEMBDOBEES L ERLE
B T < bo

BE OB B MEDREAE & 7n o T BILABE D
HENLE LR BD, ThANEDEBED BT X T
FRECEE, HAVXEEEDOARZ b7 ADIENZ
FE—EL T35, EEALIEEERD bRIMECER L
%= 54 (AlD M FEERE 92 R TW:  E. coli 29, Klebsiella
18, B. fragilis 14, Enterococcus 6, Enterobacter 5,
Proteus spp.3, Ps.aeruginosa 3, D 14 T, HHK
B 24 B Y, B.fragilis DSEEE DB DO
Biro, BEALIREETENBERNT » — 7 ORARK
RTHBHOT, WMFEY R - HIXEREKRMIENRE L,
B. fragilis % E.coli, Klebsiella D5 BEEEENE
DYURTH B H, MEH»HOFTHENEDOREDS LD
REOME® KL T\ 5 2 2R &7 %, Biliary
sepsis CRREF A% 5 v, MIKSHES & BRIt

BTE 13605, MEhsOELBHFDOEN—
HLIeDIX3BITH D, HED 10 GI-CIZEHFOFED
—BL2rMmBELVBEEINAE o7 “hi biliary
sepsis IR S TERALIZRSERE Y, TENES
REOLBELSKMEY S LcBai3tioBns
EEXONhD, BARPFECRT 2 M BE D ecology
EOWTRARLENREL, EOMENELRATE DM
EHREENERDBIILE L OBATHETH D, BE
R LBUMIED & 5 REEIRBEY O Xk Lokl
TT, BERRHEEL ChsliEY 2 MEET 55
STHRREIBEER . Lichl o TIHE R EERN
DOALIBE b ORI N L Tit, MK S EE T %
NELRTR, BE7r—3, LRI 5 ARKEE
B. fragilisk 7N —3B5AR7 + I ANNEL B,

BEADIBERB LR T, REEYLT B fra-
gilis 7BI5T %50 BEARBELIIIRBE « &%
MREBCR LI TE Y, Et¥REBOETRICL -
T B.fragilis OB TB RPN I Tz b5 Beh
RREIEDTEN TH b, FI-BED Bacteroides
bacteremia DO TREEMFK DS DL, EEbtER L BEE
LB REZEBEL, —BY D Bacteroides bacte-
remia B Z Lic 1 FIAH 573 CTh B, Urosepsis 0
MEFHEERZ E A EBFEED 7, 7 saEE T, &
KHEBUIEX B TA IR Ve Lieh T RERS 2
urosepsis X3 BFEKNL B. fragilis ¥ THE A<
b7 ARIEAKTALER N EEX DN D, B. fragilis
BBE7 v — T ORKOERRSTH B, EF:
NEMEHBETHL 7 v — 5 OEBHRL T, &40
TFRBBEBEEEBE R,

SEF, 70, ik, E.coli ® urosepsis ¢ CEZ
—BERL e, RERENBRERLATHS, CEZ
1.0g 1B 2@ BREL ASEXEFRENL,
CMZ 1.0g 1B 2EIOBRECEZIATH %, = DA
FFFESERE I VWARMEEOTR2ORET, B%R
FEDIHE X IV By, By, CERBLU 7V 2 — REWIT
SEDOKESHIE > TWIREETH 1o Cefazolin #
L% BiAL TS 7e\ 8D prothrombin KRfi: % A 4E
EL15. 78 TH -7, CMZ ##5 iz prothrombin
BRI ERLZ T T 22 BEREL DT X3 v
K%# 5L, prothrombin BRIIFHICII EFECEL
tro BOMKEZ IV EERTREE, BE7r—7200R
HEERBDHAENE DD ERAL L TR € £
IVEKRREELEFATH D, T5\385: CMZ 1w
BHTE 2R, H3HRDE7 » v ARY VHITHER
BT TH AR LT B, FIEHNOHERERE AR
7 b3 ADIKEAHETARRLEEL DN D,
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DEDEEI VRO EXERELTEY NS, B
MER 1 D OERERETH BT, ThicAVvai4k
WERMIED{LIBE ORI X W Rin o TL %, HE
PALIR B &2 A U e BB I BE 7 » — 7 R AL
HRX—=FBARY + 5 AMNNETHY, urosepsis iIZiX
B. fragilis 3 ¥ TEZICHETCH DD, ZhETA
<7+ 7 ARIBATALERRL, BHOREARZ b
7837 v — I FREL TASICTFIREAR S B E
Rl REEREZOFETHHMLC LY, BEAEL
RABHEARZ + 7 AR—EDENEDY, ThRIETK
HEARZ S ANREINBONEEL L, RERY
A, BERLALEBRINONEDELSEOFREED 1
DTH5bo

3 FrYUENBEES S AEURE
YT

AN NS
B oA B #

FIBE %% Pseudomonas & B 5 \~ 1% Acineto-
bacter o ¥ 07 ¥ v HEEMEEY" 7 AEMEREA oppor-
tunistic pathogen X L THEBEINB L5 - Thb
HEFEBLIo 25 LIHFBEFRCT 204K,
BHD in vitro R ZHENCBT2HE S HR
THBIhD X5t otco L LIFBBRERYIERC ST
LHAERIBEEOBRMRHIRSCRS ibhTnb e
BEVEVCORBERTH D, BEIAERC X 5B iE
B E LT B RYUEC R T 5 A KIRE OB KOBRE T
et

*$ GEEF

FRFD 47 45 & BEFN 53 VT s BIGHBEIC B\ TR
ThicfmiE 26 4 &, PEFN 63 FIIEMEFE,V BEE R
£ DO EEI Wi 3R ST 5 — A RRGAE
ThHbo WIMEDCFEHRE N X 5AbITE, A.calcoa-
ceticus 8, P.cepacia 6, P, maltophilia 4 i,
P. stutzeri 1%, F.meningosepticum 14, ¥ X R
BERGBI6 BITH Do —MREYIETIT, REETIX 10°/ml
B EHIE AR S h iz flie oW TR N 120
A. calcoaceticus 10 f5l, P. maltophilia 8 {5, P.putida
86, THoBH, ZhLEENRARCEEIhEAR
HEAS & 1AL L TREL 7o BF BRI A. cal-
coaceticus 6§, P.maltophilia 14|, P.putida 2
BITHbo BBH X b OBRHGIE A. calcoaceticus 1 f
Thbo K BRRERPIEIRFAREH LBRAL 10

®m R

1. B fE

260 DIIMIEDFRA L2 OIEBEBEEL, EXEE
9B, HERS B, mMEKEE 46, ARNES (BERE
BEEER)3H, ZofsHIT, £D5 D 8 HAMNETH,
18FARBRBTH oo HTEHDOEBEBETRNL T4
BLENEE B4R nREE ARHREDO 4BkeR
Hoh, WTFhIE2HATORTHEREDI, Zhb2s
Bla HTAEFIBRE OED DRETL foo BREED 1 BE disc
REMBENHD) ~UD DTN EE I hTWieBs
T E, BE5EHE BEHRCBRR S EERLEHN
BEFE Lo L Lcs X (DU EOHAEF R E R
hTW Ty, ZOHAERBESPICKMIEDREY i85
BRI HERAFIFEREF L L o

ZORERY REL TaB L, BEREFREG I 26
Bl A.calcoaceticus 16, BARKRLB 3 GO EN
AP T ET, BB 22 fllie CHENAEFTEREFC
Boto FHRERTHRD LBEEFTEH 4 iz LH
BROITH -7z0 FEREBI 22 BIFFELHE 8 FIZ D 1=
2%, 14 BUXBRBIT, in vitro DREFHRE LBEKRY
R AVHEBDONEBETH olco FRBEHLEH
BERATHB A.calcoaceticus JIMIERIL, 59 ¥ EH
BT, RERATRICTHIEL , RIERMTERT, 2K, BRE
T shock FER¥E L, BFEHI, Hydrocortisone 43
BEINHEBLEREYEL s bbb, ABPC
8g % 1 ARG I NI KT TRHIRL Tovico BAHBIE
HAEFREF 3 ik oSh b BARRRGT, S4EahE
BHIRC & B L 7= P. putida, K. pneumoniae B fEf),
FERCADL Iz P. maltophilia, P. stutzeri B ER),
FTRUEDIBRAEMBRICRKIEL %= P.vesicularis, P.mal-
tophilia BIMFEFTH - tco P.putida, K.pneumoniae
BOFEAIREEDO WShi i GM & (#) ¢, DKB
400mg, SBPC 32g, CEZ 8g Dfffic X h BHL TW»
Too FEREGITIE CBPC 8g B 5 rhic RiEwR L, BHE
2 CBPC & (W) B X' (H) TH 5723, NA L.5g D
EMBEEC XY BHRL Tioo NA e T 25 HBEORK
ZEUN TR TH otz En b, NA OFRLD
MNENFEFOBRBBETH » 7o BRMENMBEAZEMESA
TEHAS B ERREEY AT ABPC 400mg & DKB
16 mg FHHC X h BRL T i,

BEFAEFITER G HIF BT A. calcoaceticus 4
B, P.cepacia 2%, P.maltophilia 2 BICHh oizo B
EFARFER G GIOR A RGO 3 BITVSh b BRH
TH otro 47 FHMICREL 7= A. calcoaceticus, E.
cloacae BUMFEGNIREERM X » NA 1.5g 2453 h,
BEEH, RERYEET S Ll (BRL TV,
BRERA Y EWEEL TS5 —BEENIEE b Exbh
too RERMH W S8 LI P. cepacia, P.aeruginoa
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BeiEFITik DKB 200mg & SBPC 20g, +icdb P.
aeruginosa X3 AHARIRELT T, FMEEC
&8 T A. calcoaceticus, B-Y5 M BHHFRERIMIETH
CET 4g, Tibb B-HImEHEREC 5t 3 2 HEFIE
ERGTERL T,

2. —RRRRYME

(1) RERRYE

R HIEBEFEN 10°/ml LI ERE I h, LhrdE
#, AMNKRELLEDOREERYEL TWicdDix 26
Bl 6 Plie T ETAEOBRE N IO RBERIEEL S
S TVWCDONENREHDELBBETH otco Lo b IER
BEN B TR X hifIh 25 Ax S5H T, BE
REBEOTERBIIAGE, MARHE SIVCBRET
Doto BHEABH 7 —F LRBEHAMN 26 FiF 16 FIT
Botro BOMEEF XD 26 Fd 24 §IT, =h
b 24 GIOHAERRE LEE T — TV & ORERERE
Lo BE» 7 - TABREFARRERORE, &5
Wb OTETREED TR, BEHT —F
NERBAIGEEAEREDL D6 FALEFATH %o L
L EDEREHAEH L REEORENEFRZHREY
BRALTRBE, WIORIBENERZREALIZE V8
, HAKIVAEEI T —TLOBENEDOERCE
B EXTWBHETH -0

(2) B-5umEsel

TBESOBREBASF TE D 5B 1L A calcoa-
ceticus B X' P. maltophilia EEBHFIT, EH 4
Figr 3 v A. calcoaceticus, 1Y P.putida #H F)
THolchl, WIRLFEEL DY S AEHREL O
BABRHATENELZDLWLHDLRAETH -1
HEE» S A. calcoaceticus H:MbD 7" 5 A[HBE & &
BB IR 1L, FORERENGTINTED
TREITHATD o0 Ll 31 F LD SLE iwAfz
NEBELYREL, BE 7 VY UYERELE, A. calcoaceticus
RRCRE ShcflTik CEX 2.0g T7habbEET
FYRBECH T 2 MAFBRE LT TERL T ¥
47 FOSHBHMEEIREE © 6L - IFIABIRE
Tik P.putida HMiD 7 7 AEHERE & & RBEHI
h, TOB 240 mg, CET 8g, SBPC 32g, LCM 1.2g,
ST 5% AT RNEHRE S h T i’ BRERIZFER O
TREMLLICEDLI, TEFIOHRLID, FRO
REBCEE IR T o

(3) MHBHF

EBIL 68 ¥t T, Mgl X OMREAEYARRE
&L, PTC Fur—o%flifT I h T\ icdd, BBFI534F
5H 13 B 37.9°C o3&, 13,800/mm? D EMERMES %
#% ABPC 4g/A#% 4 AR S S h, M#s LU0 AMEK

KOE#{®EDI, 58138, 15H, 16 H, 17HD
BEH A i3 A. calcoaceticus F:1+h i & h ABPC i
KT BREZMEL (H)~) TH 7o ABPC BEIHL
TekdE2bh5h, BREBOMELELTETER
FEGITH 1o IeBAGNLZ D E.cloacae, Pr.mor-
ganii, GERE EWETRER DN, EEROEE
6 A 30 HiBEBZL T\ izo
ERELORHKEE
FIBELL O 7V BRI R, T OPERIRRS
RE—VYNERD YT AEHBRE LR D, Aminogly-
coside Ryi4Hl, B-lactam JPEFICHEL R TS D
ML, in vitro DRZWRES X MNC, ST &7
TSN IR DR T\ 5, 4 ENIRmEES F.OC FEREE
BHRYEOHAFREXBKEY GBEFL Thich, &
PhefiEFE2BE LT hEITERBDTRR EEbh
BBIMEC RS\ T 2 BARBROIEF R & HR DI, ¥
FRBRBECR VTS, &5\ 5 BRI EE TR
HMXh3Z E3BHTERT, 05 AU EEDH D
WIBEREL L L ORABHEANEE L, TOHEEKRDS,
BEFERLVBBEI T —TAORECEEYFT, ¥
FERERCZ LW ONREh ot E-TESERISL
TR E R X35 ST &%), MNC B5\ ik in
vitro THEADENRIH L\ P A OEEIRAVFEE 5
Fro TIMRERMDOHEBTIRBRNERZ R I 5,
F ez h bR ERVERERE X Th LEne -
lactam %» %\ ¥ Aminoglycoside B AFNITIEE X
RTWALEDNEL, T35 LikVWhPBRE spectrum
AR O PRI BB RERRYEOE I —&XE L T
B ELEEVDORMDIENEZATHY, SEROIER
DRERECEWT, HEARI 5 2R2ERTHENRE
LTCECERATHANENHEECEHN TNETHDEE
kbh‘f:o
x
1) YABUUCHI, E.: N.MIYAJIMA, H.HOTTA, A.
OHYAMA & T.TANAKA : Pseudomonas cep-
acia from blood of a burnt patient. Med. J.
Osaka Univ. 21:1~6, 1970

2) BE —, JKFRER, AEE BFEEET: 7F
vEIEREENE 7 7 AR HEEONEAIRZ . &
FES 32 1454~1459, 1977

3) NEET: RBELSNO SV UHEFEES T AR
HREORHK & BRRZ . RFEF 32 : 2056
~2068, 1977
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4 R E R R IE

HE B Eh
HREEAERBRESE _AH

BRI RRPE L B — D 7 AEHEEIC X - TH
ET B2 ENEVN, BEERBRIEOSETITEK
BV R, RaRIBEREE Bbhb & 5 I iES
LEREIND, LALER, RBRBECISAVLR
TELALEREALS 5 ABREREOS QTHE AN
FABRELTWALDIE, Tt X BERPEMNTS T
L, WThOHELERELLL TL ¥\, ThoBEREED
T - REAATO®RE Gt BRYBEECTIZ &k
@bfﬁ%fﬁ -7

B, TELTRBECHEAR tAreETEE7
> v ARY v#H|D Cefsulodin MEAFRXh, FEKEHRMN
Thhsics X0, A#% AV CRIBEMERERRGEY
BETHE, EROMEREFZFERALICE ZITL BN
TWhbWHEEREADOHBREEDOE = L2ERIh
oo

U EDEEZEMTHIbIE, 77 AEHRERESE
G 1EEOEE CTRENRILTABEEDIRIC, HEHE
FEORED BUITIEIT X - THRRBRILO ATEEMH B
B ERTFBRTEEDOTHAH(EAFEH) . ZhbDA%
REATHEMNT, SEbIOIVIRERYED > biRE
ErTREEE L L CERERE AR RIC, Cefsulodin
FRWTOIFRENBCSTAREEROEH R RE
THELII, in vitro BIV in vivo ERE Hi¥
TV, ThODEFER S L IRBEEEYRIED RIE - #EBZ
FIETEREOERC OVWTETOEZEERRA LI,

I KRR

Cefsulodin {31 AR R P PR BR REYMAE 13 17 (1844 st
%90, BUHETEL4LTD D5b, XFFATTTIof
BEEOBELK 45 & Cefsulodin EH I DB
BZRY ERLcEBbh5 2 D5 6 Bl @it L
L, ThoEADHEEMEREZES L LT, FEER
BB THRFABROETHZBREL oo

fEGI3 A6 13 ¥ THMMEEEEER, EF7 X0
8 bW ABZRIENTH B0 WThIEBEELE
L., ¥7CEMIR IV 13 #BREMDO4AFETES T —
FMERBITH »Tco MERBEIESD 5 BEEM 9 LISt
i3 Cefsulodin D #MIZ X b EBETHEEL VG LIRKD
L=t R0 WfERF 3 Tik Citrobacter freundii, fEF|
1B TR ARBENAREES LIt otco —7, ERATHX
U8 ClriaiRkic Klebsiella pneumoniae 2 % \~ i
Streptococcus faecalis pEEIHBEL o

LED X 5 e BEARATFI L &2 E - T 2 RIBE
MRBRYSETIE, HREEOREEENREY, Th
LEEEOKENERORIE - ERT & - THFI &l
D1Dieh 5 BATHEMDH B & EARE I hic,

I RRORF

1 AREAER

bhbhizsf 11 ARBEFEZCE T, FEEK
DERBE ORI UL FIERSMABEOFE
TCORSFBIEEENTHOOEBEODHEEYR
EL A, SERHEYRTRERTEGNBAFTET,
Ui BROBORERIBE & KGEY RV, OfE
HEE, OKBEEH OREBE+XIBE OREBHE+
KBBHE +Cefsulodin (RIBEE 4 150 MIC BERM),
OBIEE + KB E +Cefotiam (KBERK 450 MIC &
ERmM 05 HC oW TRABRENEMERI AR L
KR, WHEE (EER 10°9/ml) &b MR, BEakg
#%, Cefsulodin %\ ¥ Cefotiam ¥sfnBsEtsfic L ¢
AR OBERERCENED bRt sl BEILE
ExDEBRBCOVTEMREFTH BN, BHEDS
WL EEFOHEEIER ORI, ik OBMN
IEL T3 X3 icBbhs,

2 BER (EBRHBRER

RBREPEREH» S OTHRIBE L KBEHEORARK
(&% 104/ml) 0.5ml #35 o b (10 &) REREPICEEA
LTEBL e LTHBRBELETAVEAWT, REER
HOBBHR I b O ERAEEREZAMTEREL o

R P B R OEE T, KBEIRRBREL bR
TERDOEACAVCEECEBROBL N AbhT, B
REBROER R »5 L, REERETHE TIXLfiiy
THRIBE, KBRELL 10Yg LU ENBRRERL b,
7 BB KBEIBEALBREZR, 10Y/g Lot
— A —TRRBELTVHREL TV ARBE L, o1

ROCHA LIT#FIBHE & AGHEEXEEBRCERL T,
BRENCBC EETHDIR Ebbh—F O BEFTH
h, COERKRETHERSTHHOENERTH LD
Dz Ehh, BARMIIBH TR OELR
BOWThACAEEE LTEREL TV ATEEDHST
LERBL, b b THBEEMENREERIED & 5 1t
L, BAREO TSN K&V LR IERLTY
ZJO

LAk, Cefsulodin PREKGIDMRITIEE & MIEE DHELF
AEhATHETOERIBRESL|MEL 125, L
LER BRI L5, HEEEEIERLORE - RIT
BERRFIILD ETHROE, 75 MNEHEERRE
T ABRTOAFRECOVWCLEEOENHHHD
EEX Do
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5 MEEETEH

5 F B E
BARKREERZTHE I

Penicillin DR RLK, BEE T, BRI CHEDE
BEIZBOBCREDDLEbhS, chbD5HE
h DEREREE - TFIBL THB L, PCG, SM, CP,
CTC, EM, LM, KM, MDIPC, MPIPC, CER, CET £}
»h, UHAR Cephalosporin Ry E s L O Ami-
noglycoside RITEME D EEN KA E e ->T ET»
5o COM, ME7ERE 277 AEUEERREDHE
m, LU CHERERRLE, BRYSEOLEEND - T, BE
Serrvatia, 7V v¥EIEREHEY T AEHEREK X OHK
MHERYIEL EAMBILIRARE ST D, 2D X5
BT, FEDEOHEARY bV EX S & 5B
BT, ABMREENREELbRS, HHEHA
B WTEEREDORBIKELFEL A, —F

FHFER, TEECOES, EEE, EREBEN
Lot oY, BOTEWRETOFERML S
$, MERPECHHELEMEL L DL - TETW 5B,
Bx DB TOFMIEIE, —BBLBEAT, &40
8% LHTEYH, & D5 bHEKIBLOMOEME
TR THD, 1977 F£ 1 B2 1979 42 4 f ¥ TOHEHR
YN D OBHEICOWTHR D &, BH 511,082 #
PHRELTED, 205D, WhWYhIFKHES 5 ek
RED 48.9%, R\\T7 7 ABGHRREN 25.1%, Fic
HEHED 15.1% A-THY, ThHLORHEEOHE
BRBEARTH Do BHH I 438 HIEHL, &M
77 AEHREMNEF T £ L T7.6%, 77 ABHERRE
X 11.6%, HEHEIL 7.1% LioTwb, HEDL
DTHRHEEREIH 50 BEAC S X580, BETFHehic
ST, ThOOEBERERL CEADERCH O
Thilfebicve, LL, EROMEBERTEEET S A
NI M AEBETAHEMERIFELIR, 5T, Zh
LED5Y, RLBRHFEDOE WS ORHE LIESLER
Nbhb, BEbEHEEDE DS DIX, E.coli T16.4%,
KT P.aeruginosa 10.9%, Bacteroides sp. 9.0
%, K. pneumoniae 8.3%, Staph. coagulase (—)
6.7%, S.faecalis 5.6%, E.cloaca 4.6%, Staph.
coagulase (+) 3.8% &iich, ThbhFTEEMIE
TREARPC SV THEWHEETHRL TV 5, EixE
EFfcxiL <, ABPC, CBPC, CER, CEZ, KM %X
U GM 2ot D, FEIKRE DRy T D paper disc i
CIBHEMDORERY ¥ LD THD L, Penicillin R,

Cephalosporin %% X' Aminoglycoside RO\ 3h

DHAEWETH LRFEBOBTINL T, BRRHER
NI FAEBFLTWAHLDIEE L, LAL, ZhbD
HAEDENORNTED S DR FIRTZHESEND Do
Z CRMERBRETFH A bR B HENB DK EOR)
REBH LU TR LEEY DD, BETORETHCES
FAFEMEOERCHTAERERLELT, B -T2
EBEBR ICBARETOMBEFMEMCTL, #ihi
BEbie—y, AEHEXFER LW DL, fiFiEE
Pz ABPC 1g 1EFH L% D& TD double blind
test OFERTIY, BTETIX 65 fEFATF 15 7 (22.7%)
ARG REL, —7F, BETIE, 66 EFIFLE
Bl (6.1%) REELTHD, AEHC KRS FEOEN
RDHLR T D, Zhik, HREEFHACORBH
EWMER, FAFEC I-TL, SR ERLERLE
b, HREFREELESLERRL T B, HEANZ b
7 & EERIRBENLTL S —F L 7\ case K OWTE,
BARRIC BT 2 L OB OH4EJLFORER S K\ it 8
LTWwbhoLEbhb, fiisiic Neomycin, Sulfa F D
RE% 3 BT » efERIeDWT D, THBER IO
FETOMBEEDOEC OV THREL ER T, E coli
oW TiE, control TiE 107%/ml @ 3 @ A% 103/ml
IR Eibh, ZHRERERERADOANRZ P 7 8E—
35728, Bacteroides sp. “T% control 10°'/ml &
FHLT 108/ml YUFEird, ChIZFELTHE—FHD
E.coli BE¥UE T Bacteroides DEEFIE TICRKWIZ
FEY Iz TWBIOCBhhb, ¥RAERTEE
BREOMERKIFL T Clostridium sp. % Candida
DEMEANIED b Do LEDZ ENLREREDE
EFDOBRTOECH LT, LFLIHENEZAL Twin
WEFITH-ThH, BERAOCIXEDTH -2, BB
REZRBSYRELLI LT, FATERVWFROREE
NhBHLEDEBbhB, TOM, FIEARI + T ALE
KFROTR—EE ThEFL LT, MIC JEEMN

FOEE in viv0o TOEEE—HLTWRWEELHY
550D ETHAS, BHIcEMLHKIEBE NI
VEVHEETRHEIRBZ LD, Thb OREIHER
BThBIESTH T, MIC IHRHIEHETTREL
T Ztco Penicillin 5%, Cephalosporin 5%, Zoffi TC,
LCM, CLDM 7 ¥ieownwTid, FREEKAEELET T
MIC 3hFH KEVEZFEDL LI o7, Amino-
glucoside % (KM, GM, TOB, DKB, AMK) T, S.
aureus, E.coli, K.pneumoniae, P. aeruginosa, 3}
YO E.cloaca ir ¥, WShOHEBCRHL T, FEH
LT X VBEHEETEE VT, 2~ 3 RENEEE
DETHEDb R, SHIDX ST, invivo L in
vitro BT HEUHEDERCOVWTLREY HDHNE
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BHBHDELEES, SHORMNITBREOEEBMK L
LT, 7V YREEREN S 7 AEEREc X OFEBER
P THRBSEETHY, TRARRBREOEL
HELTRHIhDIEEDS b7 ABEKEL KR L
LT%L, 7ETH coagulase [GHROXAENENE
CxT B AR, XV S. faecalis DRHERDHE
ks X O ERC OV TAEETALEND B,

FELRSTIALT
Netilmicin
T T ®»

£ H ES
RRREEKERKE

Netilmicin (ZXkEY = Vv 7" THRE L 73 /B
B R4 #IT, Sisomicin D 1ZD7 3 JFEEX=F1
ELCBOhD AR MWE T, BE—RI1bich,
ROTBBEEROD S 7 ¢ 7 EBEGRAEFIC L
T, HEFRCET M5 — v OBRRERS IVESE
M, BEBEBEOIRVARECHERED > T %,

MEFRE, FEECHEANY bLxEL, £
75 AEHERE R XU Staphylococcus aureus L
THWBREFRYE T 5. BRSEEKRCK T REHS
itk Gentamicin L IZISRABETH B, E.coli, Kle-
bsiella pneumoniae i3 Gentamicin X ) 3 R2H B
Sipi#i{, Pseudomonas aeruginosa, Serratia mar-
cescens \TIIRRFTFTWMREN AL WD, NELEEHEE
b &Zic Gentamicin [HEEC ST AHENL, 27 LD
JKEEE D adenylylation 3 X3 (2D 7 3 7 ED acety-
1ation D—E X B REEH L TEAY T ACRR
BB, BKIZILZ D% 47D Gentamicin fEE L
{, HMAETH Gentamicin ff#ET Netilmicin RRZH:
DEHERRE IR TV 5,

AFDEABERL, D7 I ) EEERIAR &I
RA%ETH T, HEH 30 HivL 1RHTREmFE
ErfBohd, dRTRRELZITT, BrEdbtEg
BTHY, BE5%6EHLIACH 60~80% HIRHicE
B, BEBRAK 75mg, H5\ % 100mg ¥ 1 [E
BEL, SR DPRE, REBEXAELCERT
%, dose response HFEDHh, AK|D 75mg + Gen-
tamicin @© 60 mg TIXRIFRLMFBREIBLI D,

K| OBHI M OTRIBEER OB B 7 § » ISR
HEHERBETH M, TOREXSEHYRAR THE
L 7B T, RGBT 1 X 5 MR AR R00R
WEEE RS B0, F#EX Gentamicin X h {278 D

B, ELBERBEHIEV, RRTIEREEDO T
7 I VEBGRIERD1IDEVZ X S,

AENL 7 5 AR I X O Staphylococcus aureus
2k A EBEREFECH LT, BERATIZ1 B 150mg~
225 mg AHETHEA IR %,

AFNT DT 1978 £ 4 AL HELSRERKL, &
ED 69 fizk (EBE4, K 65) TR\ TEBHLLY
W RANC R 21T » 7o

ZIRBROBEIX, hbOWEMRTT -
RECOWTE 26 BEHALEREFLRAAITGS
DYV RSV ATHRELREOHETDH 5, HES,
BT - 575 « R - BEilt s X OCHRHRIROBEIREUR, 4t
Bl WREE - ERAR - F B - B B BIROBKR
&, EIfFA, SowEHEREN - BEERSmowToR
Th%bo

E-S -3

1. BROER

JI B # f&
=y 7 ARAKRESH

Netilmicin IZKE Y = Vv 7#H P BHEE L 73 7E
BARAFTC, Sisomicin D107 I 7 EFX=F1
L TBLRBEERMTH Do KEY = Vv SHOE
BB B AFIORBBIIKRDER Y THD, CBRHEM
o\t Foreign preclinical study in U.S.A. %
Bo) MBI oW TiL, Ps.aeruginosa, Serratia T
LU Tk GM IZEERTRR5\ 3, E. coli, Klebsiella,
Citrobacter, S. aureus XL Tt GM LIIZRIZDH
BhwRT, FMEER DT, E. coli, Klebsiella,
Enterobacter, S.aureus © GM fitE#kiziy, *0H
80% LA EMREZMRRL, Ps. aeruginosa Tit GM
LR MR RTH, GM i TAFICRZEEZRTHE
KIRHIRTWD, BEMHCOWTUL, Ty b, 43
e EDEMRABRI S GM O 12T EE 2 bh, FE#H
BT OWTIE, EAE, M TORBRMS GM 0 1/4
T, AMK iRTHEHEINTWB, ¥RETERKR
RBFHB LI kEY = )V v 7 TEBE IR TV
%9 800 B DEE IR TR LM O\ T ORIEI A LD
BT\ iz,

LAENSAKFIDOF RS, E.coli, Klebsiella 7x D
GNBIz X BR%uE, &< GM EDZh b DHER &
DRPEC BT DRRGRMIIETE B & Lo SN
THZENTFHEENBECGMEMED Ps. aeruginosa O 5
LTEFNCRERRML R THENFET A &, 73 V7EHE
BRUAHE L TRBEBH EBEREEN DV L, O3



