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The effects of nitric oxide synthase (NOS) inhibitors were investigated on the hemodynamics, nitric oxide
(NO) production, coagulofibrinolytic system and histopathological changes to prove their therapeutic efficacy in
septic shock. Their hypertensive effects were compared with those of dobutamine (DOB). Rats under pentobar-
bital anesthesia were treated with endotoxin (5 mg/kgiv.) to produce endotoxin shock. The NOS inhibitors used
were: N>-monomethyl-L-arginine (L-NMMA, a non-selective NOS inhibitor), S-methylisothiourea (SMT, a rela-
tively selective inducible NOS inhibitor or iNOS), and ONO-1714 (a more selective iNOS inhibitor) . Following an
early quiescent state, NO production began gradually 1 to 2 hr after endotoxin administration and peaked in 4 to
6 hr resulting in hypotensive shock. Administering NOS inhibitors or DOB during the shock stage produced a
marked amelioration of hypotension with SMT or ONO-1714, a slight improvement with L-NMMA, and no signifi-
cant change with DOB. After endotoxin administration, the kidney, lung, liver, and small intestine, examined for
histopathological changes, showed hemorrhage, edema, necrosis, and intravascular microthrombosis. The NOS
inhibitors failed to correct these conditions, even exacerbating in some (a mechanism for the actions involved was
discussed). The tissue damage and its treatment should be investigated further when NOS inhibitors are used to
treat septic shock.
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Introduction

In septic shock, a large quantity of nitric oxide
(NO) is produced by the action of inducible NO syn-
thase (iNOS), which in turn is induced by endotoxin
and pro-inflammatory cytokines; NO then acts on
the blood vessels to cause a marked hypotension
and damages the myocardium and other tissues’ ™.
NOS inhibitors have been investigated as therapeu-

tic agents for such conditions® . Administration of

non-selective NOS inhibitors, because of their inhibi-
tion of constitutive NOS (cNOS), provokes tissue
damage or organ failure through a marked hypo-
perfusion of tissues and organs” ™. Inhibition of
iINOS suppresses excessive production of NO by
iNOS that is induced by bacterial invasion, and re-
duces hypotension and tissue damage?™*. In ani-
mal experiments, it has been reported that these
iNOS inhibitors reduce mortality’”™. Thus, their
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clinical application may be expected.

For septic shock, the therapeutic value of various
adrenergic agents is limited; so dopamine or dobu-
tamine (DOB) has been used for treatment™’. It has
been reported that DOB is effective in inhibiting
the release of NO".

In the present study, the therapeutic effects of
NOS inhibitors on the hemodynamics and histopa-
thological changes in cases of endotoxin shock were
investigated. These effects were also compared
with the hemodynamic effects of DOB.

Methods

The handling and treatment of the experimental
animals for this study were approved by the Insti-
tutional Committee of Tokyo Women's Medical Uni-
versity.

Male Sprague-Dawley rats weighing 350 to 450 g
were used under pentobarbital anesthesia (50 mg/
kg ip). The carotid and femoral arteries, which had
been catheterized by a polyethylene tube (PE50),
were used to obtain blood samples and monitor ar-
terial pressure. The rats underwent a laparotomy
after catheterization. An NO-selective thin elec-
trode (200 um, Intermedical Co., Nagoya, J apan) was
inserted orthoptically into the subcapsular kidney
tissue and retained there. NO production was re-
corded in real time via the NO electrode, which was
connected to an NO meter (Model 501, Intermedical
Co.)'”. About 30 min later—after the NO electrode
had been inserted and the blood pressure and NO
level had stabilized—endotoxin (5 mg/kg iv, LPS
from E. colii DIFCO Laboratories, Detroit, MI,
USA) was administered intravenously to induce a
septic shock™.

The blood pressure began to decline slowly 60 to
90 min following endotoxin administration, resulting
in extreme hypotension within 3 to 4 hr (Fig. 1).
The NOS inhibitors and DOB (5 mg/kg) were given
2 to 3 hr after endotoxin administration and the
subsequent changes were observed. Then ahout 2
hr later a blood sample was obtained and tissue
specimens were collected for a histopathological ex-
amination. The NOS inhibitors used were a nonse-
lective NOS inhibitor (having an almost equal affin-
ity for cNOS and iNOS) N%monomethyl-L-arginine
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(L-NMMA 50 mg/kg, Calbiochem-Novabiochem
Co., USA), a relatively selective iNOS inhibitor,
S-methylisothiourea (SMT 5 mg/kg, Aldrich Chemi-
cal Co., USA), and a more selective iNOS inhibitor
(1S, 5S, 6R, 7R) -7-chloro-3-imino-5-methyl-2-azabicy-
clo- [4,1,0] heptane hydrochloride (ONO-1714 0.1
mg/kg, ONO Pharmaceutical Co., Osaka, Japan) .

After endotoxin administration, L-NMMA, SMT,
ONO-1714 or saline (control) was given (each group,
n=6) and their effects on NO production, blood
pressure, contents of coagulofibrinolytic factors and
histopathological changes were observed. For the
investigation of coagulofibrinolytic factors, blood
samples were drawn to determine the following:
platelet count (via an electrical resistance method),
serum fibrin and fibrinogen degradation products
(FDP) analysis using FDP-E (MBL Co., Nagoya,
Japan), plasma fibrinogen analysis (cyan-methemo-
globin method), and antithrombin III (AT-IIT) de-
termination using AT-III spectrophotometry with a
coupler, SMT III (Daiichi Kagaku-Yakuhin Co., To-
kyo, Japan).

After the experiment, the kidney, lung, liver and
intestine were excised, fixed in a 10% formalin solu-
tion and preserved for later investigation. 4 to 6 um-
thick tissue sections , after staining with
hematoxylin-eosin (HE) and phosphotungustic acid-
hematoxylin (PTAH) for fibrin, were examined for
possible histopathological changes.

Statistical analysis was performed as follows. The
results were indicated as mean = SEM (standard er-
ror of the mean). Student’s paired and unpaired
t-tests were used to compare the means within and
between groups, respectively, the level of signifi-
cance being set at p <0.05.

Results

1. NO production in tissue and blood pressure

Changes in NO production in the tissue following
endotoxin administration were recorded in real
time with an NO-selective electrode set in the kid-
ney tissue. Following endotoxin administration, NO
production was almost undetectable during the
early stage. However, the NO level began to in-
crease slowly after 60 to 90 min, and rapidly after 4
hr, peaking 6 hr after administration. With the pro-
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Fig. 1 Changes of NO production and blood pressure
following endotoxin administration
NO: nitric oxide
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Fig. 2 Changes of NO production and blood pressure
at the time of L-NMMA application following endo-
toxin administration
NO: nitric oxid, L-NMMA: N°monomethyl-L-arginine.
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Fig. 3 Changes of NO production and blood pressure
at the time of SMT application following endotoxin ad-
ministration

" NO: nitric oxide, SMT: S-methylisothiourea.

gress in NO production, blood pressure decreased
gradually and reached the 20 to 30 mmHg level 4 to
6 hr after endotoxin administration (Fig.1).

When NO production increased considerably
about 3 hr after endotoxin administration, the appli-
cation of LNMMA (50 mg/kg iv) inhibited the re-
action slightly, with an associated transient rise in
blood pressure (Fig. 2). The hypotensive state was
normalized markedly by the application of SMT (5
mg/kg iv, Fig. 3). The effect of ONO-1714 was in-
vestigated at 3 different dosage levels: 0.01, 0.05 and
0.1 mg/kg iv. With the first two dosages, inhibition
of NO production and recovery from hypotension
were only slight, but at 0.1 mg/kg, NO production
was clearly inhibited, and the hypotensive state
was normalized more markedly than at SMT ad-
ministration (Fig. 4). The effect of NOS inhibitors on
the blood pressure following endotoxin administra-
tion is shown in Table 1. Neither the application of
DOB (5mg/kgiv) 3 hr after endotoxin administra-
tion (Fig.5) nor the saline application (a control) in-
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Fig.4 Changes of NO production and blood pressure at the time of ONO-1714 application

following endotoxin administration
NO: nitric oxide.

Table 1 Effect of NOS inhibitors on the blood pressure following endotoxin administration

Rate of amelioration (%)

10 min after treatment

60 min after treatment

Systolic pressure

Diastolic pressure

Systolic pressure  Diastolic pressure

Endotoxin 36.2 + 6.87 W
n=9 %
Endotoxin + L-NMMA 548 * 6,02 )
=7 ok
Endotoxin + SMT 832 + 138 J
h=9 ok
Endotoxin + DOB 120 = 432
n=7

240 = 489 | 34 % 517, 94 % 4981

Kk ns ns

606 = 7.09 1 108 + 9937 186 + 709
)k *%

810 = 418 1050 + 1675 1604 + 680
* ns ns
60 = 693 162 + 1345 150 = 1882

Values are expressed as the mean * SEM. n: number of experimental animals, ns: not significant, *: p < 0.05,
< 0.01, LNMMA: Né-monomethyl-L-arginine, SMT: S-methylisothiourea, DOB: dobutamine.

duced significant changes in NO production or
blood pressure.

2. Coagulofibrinolytic system and histopa-
thological changes

The effects of treatment with NOS inhibitors on
changes in the platelet count and the content of co-
agulofibrinolytic factors following endotoxin admini-
stration are shown in Table 2. The decrease in
platelet count caused by endotoxin administration

was normalized significantly by the SMT treatment

(p <0.05), but the corrective effect of L-NMMA
was not significant. The FDP level increased with
endotoxin administration, and decreased signifi-
cantly with SMT treatment (p<0.01) and with
L-NMMA (p <0.05). The soluble fibrin (Fibr) level
that had been reduced by endotoxin administration
increased significantly by the treatment with SMT,
but did not change significantly with L-NMMA.
The AT-III level that had been reduced by endo-
toxin administration did not change significantly by
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the treatment with SMT or L-NMMA.

The histopathological findings for the endotoxin
shock are shown in Fig. 6. The presence of thrombi,
focal necrosis, and hemorrhage were noted in the
kidney and lung. Hemorrhage combined with local
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Fig. 5 Changes of NO production and blood pressure
at the time of dobutamine application following endo-
toxin administration
NO: nitric oxide.

necrosis were noted in the liver, and subserosal and
submucosal hemorrhages were noted in the intes-
tine. These findings did not ameliorate significantly
despite treatment with NOS inhibitors: instead they
appeared to be slightly aggravated. The histopa-
thological findings were almost uniform after being
treated with L-NMMA, SMT and ONO-1714 (Fig.
7). DOB did not induce a significant change in histo-
pathological findings following endotoxin admini-
stration.
Discussion

Hypotension and depression of myocardial con-
tractility, which may be attributable to NO action,
are the characteristic features of septic shock”®. In
treating septic shock, the therapeutic value of vari-
ous adrenergic agents is limited, and so therapy
with drugs such as dopamine and DOB is recom-

® DOB has been reported to augment myo-

mended
cardial contractility without noticeably affecting the
heart rate or peripheral resistance in clinical pa-
tients®. It has also been reported that this agent
has an inhibitory effect on NO release’®. These
mechanisms of action were the reason that DOB
was included in the present study. However, DOB
failed to affect NO production, which was caused by
endotoxin administration, and it did not affect the
blood pressure to any significant extent. DOB had
been reported to improve myocardial contraction,
blood flow, and in particular, the O, supply to the

Table 2 Effect NOS inhibitors on the platelet and coagulofibrinolytic system

following endotoxin administartion

Coagulofibrinolytic system

Plt Fibr AT-TI

(x 103/ul) (pg/ml) (mg/dl) (mg/dD)
Control 10243 = 6,07 13357 = 779 10828 + 198
=7
Endotoxin 1232 * 121 >40 | 2000 ) 5900 = 258
(n=4 * ok ok ns
Endotoxin + SMT 6060 + 477 <5 1| 75+ 3.94J] 4200 = 711
(n=4 ns ns ns

*
Endotoxin + L-NMMA 2325 * 4.29 J 10 << 40J

(n=4

2000 | 6300 = 11.00/

Values are expressed as the mean * SEM. n: number of experimental animals, ns: not
significant, *: p < 0.05, **: p < 0.01, Plt: platlet, FDP: fibrin degradation products, Fibr:
soluble fibrin, AT-II: antithrombin, SMT: S-methylisothiourea, L-NMMA: Né-monomethyl-

L-arginine.
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Fig. 6 Histopathological changes produced by endotoxin administration
The presence of thrombi, focal necrosis and hemorrhage in the kidney and lung, and hem-
orrhage combined with local necrosis in the liver were noted.

Kidney HE X 40 Liver HE x40

.

Lung HE X 40 Small bowel HE X 40

Fig. 7 Histopathological changes produced by ONO-1714, an NOS inhibitor, application
following endotoxine administration
The findings did not ameliorate significantly with NOS inhibitors, and they appeared to
be slightly aggravated. The histopatholgical findings were almost uniform after treat-
ment with LNMMA, SMT, and ONO-1714.

tissues during shock®; the results given here failed fissue facter are released from macrophages, endo-
to attest to these effects. thelial cells, and neutrophils, the condition results in
In septic shock, proinflammatory cytokines and a marked increase in thrombin and fibrin produc-
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Fig. 8 High magnification of photomicrographs of liver and kidney tissue and PTAH

staining of kidney fissue

A moderate neutrophil infiltration and microthrombosis could be seen.

tion, ultimately culminating in the syndrome of dis-
seminated intravascular coagulation (DIC)?~* We
have previously confirmed the development of DIC
with endotoxin administration in rats that were
placed under conditions identical to those set forth
in this experiment™.

In the current experiment with endotoxin shock,
iNOS inhibitors inhibited NO production; conse-
quently hypotension ameliorated markedly, while
histopathological changes remained unaffected or
even exacerbated to some degree. Thus, to explain
these findings, the following was suggested; al-
though iNOS inhibitors mitigate hypotension, histo-
pathological changes produced as the inflammatory
response of tissue provoked by END? is not inhib-
ited by these inhibitor. As NO has cytoprotective
roles, such as inactivation of oxygen free radicals,
prevention of cardiovascular thrombosis, inhibition
of platelet aggregation and leukocyte adhesion® ~*.
The loss of NO caused by NOS inhibitors results in
promoting thrombosis formation, platelet aggrega-
tion and tissue damage. Although a reduction in hy-
potension alleviates DIC of the endotoxic effect, a

loss of NO aggravates tissue damage, as noted

above. Thus, the histopathological changes ob-
served in the present study, indicates an integra-
tive inflammatory effects of END.

Jourdain et alreported that, after having con-
firmed the development of DIC when pigs were
subjected to septic shock (induced by endotoxin),
the administration of N®-nitro-L-arginine methyl es-
ter (L-NAME), an NOS inhibitor, caused aggra-
vated changes related to DIC in a histopathological
presentation and in the coagulation system. Be-
cause L-NAME is a non-selective NOS inhibitor, it
cannot be denied that severe vasoconstriction of the
blood vessels supplying the organs was caused by
¢NOS inhibition, which is responsible for these
histopathological changes. They did state in their
discussion that with the presence of more advanced
microthrombosis, histologic changes in the kidney
and lung were worse in L-NAME-treated animals.
Radomsky™ also suggested that NOS inhibitors
may lead to an increase in thrombogenicity of the
endothelium and the platelet thrombin content in
the vasculature®™. Thus, he proposed that there was
a microthrombus-promoting effect -of NOS inhibi-
tors in addition to severe vasoconstriction of blood
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vessels supplying various organs. With regard to
the use of NOS inhibitors as therapeutic agents for
septic shock, the selectivity of the INOS inhibitor
has been the focal point up to now. However, be-
cause the development of DIC in severe disorders
like septic shock has been cited frequently, the
mechanism by which tissue damage is provoked
with the use of these inhibitors, as well as the rem-
edy for such damage, should also be investigated
further.
Conclusions

The therapeutic effects of NOS inhibitors for en-
dotoxin shock in relation to hemodynamics and
histopathological changes were investigated in rats.
Although iNOS inhibitors showed a remarkably
ameliorative effect on hypotension, their effects on
histopathological changes were practically non-
existent (or even aggravating in some instances).
Thus, the application of NOS inhibitors for endo-
toxin shock should be investigated further, vis-a-vis
tissue damage and its possible countermeasures, in
addition to the selectivity of iNOS inhibitors.

References

1) Parrat JR: Nitric oxide in sepsis and endotoxae-
mia. J Antimicrob Chemother 41 (Suppl A): 31-39,
1998

2) Lefer AM: Endotoxin, cytokine and nitric oxide in
shock: an editorial comment. Shock 1: 79-80, 1994

3) Evans T, Carpenter A, Kinderman H et al: Evi-
dence of increased nitric oxide production in pa-
tients with sepsis syndrome. Circ Shock 41: 77-81,
1993

4) Vincent JL: Cardiovascular alterations in septic
shock. J Antimicrob Chemother 41 (Suppl A): 9-15,
1998

5) Abel FL: Myocardial function in sepsis and endo-
toxin shock. Am J Physiol 257: R1265-R1281, 1989

6) Ketteler M, Cetto C, Kirdorf M et al: Nitric oxide
in septic-syndrome: Potential treatment of septis
shock by nitric oxide synthase antagonists. Kid Int
53 (Suppl 64): S27-S30, 1998

7) Tunctun B, Uludag O, Altug S et al: Effects of ni-
tric oxide synthase inhibition in lipopolysaccharide-
induced sepsis in mice. Pharmacol Res 38: 405—411,
1998

8) Klemm P, Thiemermann C, Winklmaier G et al:
Effects of nitric oxide synthase inhibition combined
with nitric oxide inhalation in a porcine model of
endotoxin shock. Br J Pharmacol 114: 363-368, 1995

9) Minnard EA, Shou J, Noama H et al: Inhibition of
nitrogen oxide synthase is detrimental during en-
dotoxaemia. Arch Surg 129: 142-148, 1994

—167—

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

17

Liaudet L, Rosselet A, Scaller MD et al: Nonselec-
tive versus selective inhibition of inducible nitric
oxide synthase in experimental endotoxic shock. J
Infect Dis 177: 127-132, 1998

Wright CE, Rees DD, Moncada S: Protective and
pathological roles of nitric oxide in endotoxin shock.
Cardiovasc Res 26: 48-75, 1992

Szabo C, Sauthan GJ, Thiemerman C: Beneficial
effect and improved survival in rodent model of
septic shock with S-methylisothiourea sulfate, a po-
tent selective inhibitor of inducible nitric oxide syn-
thase. Proc Natl Acad Sci USA 91: 12472-12476,

1994

Southan GJ, Szabo C, Thiemermann C: Iso-
thiourea: potent inhibitors of nitric oxide synthases
with variable isoform selectivity. Br J Pharmacol
114: 510-516, 1995

Liaudet L, Fail F, Rosselet A et al: Beneficial ef-
fects of L-canavenine, a selective inhibitor of induc-
ible nitric oxide synthase, during rodent endotoxe-
mia. Clin Sci 90: 369377, 1996

Chernow B, Roth BL: Pharmacologic manipulation
of the peripheral vasculature in shock: clinical and
experimental approaches. Circ Shock 18: 141-155,
1986

Lobo SM, De Backer D, Preiser JC: Dobutamine
regulates serum and luminal gut nitric oxide dur-
ing LPS-induced septic shock in rabbit. The 8th
World Congress of Intensive and Critical Care
Medicine, Abstract Book: 47, 2001

Ichimori K, Ishida H, Fukahori M et al: Practical
nitric oxide measurement employing a nitric oxide-
sensitive electorode. Rev Sci Instrum 65: 2714-2718,
1994

Schoendort TH, Rosenberg M, Beller FK:
Endotoxin-induced disseminated intravascular co-
agulation in nonpregnant rat; A new experimental
model. Am J Pathol 65; 51-58, 1971

Naka M, Nanbu T, Kobayashi K et al: A potent in-
hibitor of inducible nitric oxide synthase, ONO-
1714, a cyclic amidine derivative. Biochem Biophys
Res Commun 270: 663-669, 2000

Ruffolo RR: Review: the pharmacology of dobu-
tamine. Am ] Med Sci 294: 244-248, 1985

Bakker J, Vincent JL: Effect of norepinephrine
and dobutamine on oxygen transport and con-
sumption in a dog model of endotoxic shock. Crit
Care Med 21: 425-432, 1993

Levi M, Cate H, von der Poll T et al: Pathogenesis
of disseminated intravasucular coagulation in sep-
sis. JAMA 270: 975-979, 1993

Bick RL: Disseminated intravascular coagulation:
pathophysiological mechanisms and manifestations.
Semin Thromb Hemost 24: 3-18, 1998

Ten Cate H, Brandjes DPM, Wolters H] et al:
Disseminated intravascular coagulation: patho-
physiology, diagnosis, and treatment. New Horiz 1:
312-323, 1993

Thijs LG, de Baer JP, de Groot MCM et al: Co-
agulation disorders in septic shock. Intensive Care
Med 19: S6-S15, 1993



18

26) Suga H, Nakagawa T, Miyoshi N et al: Compari- tion of nitric oxide synthesis during endotoxemia
son of nitric oxide production in the tissue following promotes intrahepatic thrombosis and an oxygen
hemorrhagic invasion and endotoxn administration radical-mediated hepatic injury. J Leukoc Biol 52:
in rats in relation to the pathogenesis of traumatic 390-394, 1992
DIC. J Tokyo Wom Med Univ 70: 38—49, 2000 31) Jourdain M, Tournoys A, Leroy X et al: Effects of

27) Thorn J: The inflammatory response in humans af- Ne-nitro-L-arginine methyl ester on the endotoxin-
ter inhalation of bacterial endotoxin: a review. In- induced disseminated intravascular coagulation in
flamm Res 50: 254-261, 2001 porcine septic shock. Crit Care Med 25: 452—459,

28) Johnson ML, Billiar TR: Roles of nitric oxide in 1997
surgical infection and sepsis. World J Surg 2: 184~ 32) Radomsky MW: The role of nitric oxide in vascular
196, 1998 haemostasis and implications for septicemia and

29) Kubes P, Suzuki M, Granger DN: Nitric oxide: an cell damage. In Shock, Sepsis and Organ Failure—
endogenous modulator of leukocyte adhesion. Proc Niric Oxide. 4th Wiggers Bernar Conference
Natl Acad Sci USA 88: 4651-4655, 1991 (Schleg G, Redl H eds), ppl80-196, Springer-

30) Harbrecht BG, Billiar TR, Stadler J et al: Inhibi- Verlag, New York (1994)

BUIMEMS 3 v 7 IS8T 28BO—BRILERESHEBREEF OREDR
—MiTEIRE & L HEBRIEENELICH T 28—

HRRFERAS WIES R RBERH
HOEEH REES
A BERE R

/X 7;{: eo YA +h AT yh F VAR ¥ en Z.ZJ‘/‘:/ FAY.Z ; 7o~ 7"\7‘2‘/
JHE uhEE - I BEHE - B 5l - B B - W B
7T E?fi 7\/1\ * 77"/* 4T hT 3"/;1** ’7*}‘)1/**

BT %6 - 8k B0 AN FET - fEEH 0 B

MMIELE Y g v 7107 5 —BALERGHEEE (NOS) MEROWERFE, MATEE, MB8T5t
ZF (NO) BE, BEHRERB X Uﬁ%ﬁﬁ%mﬁ’ft T AEBEBILOWTHRE L, VR MY YV a Yy
W09 % NOSTHERORAFEREIZ N T 3~ (DOB) DRAFERI R L BEMET Lz, XY MV E S — VEREES v
PR, TV FFEY Y Gmg/kgiv)BEIZEY Y ay 7 B23E XS NOSHER & LCid, JERIRK NOS
FH] N°monomethyl-L-arginine (L-NMMA) , I HFFER NOS ((NOS) FHE#| S-methylisothiourea (SMT)
BIINOS IZHAMED X ) EV ONO-1714 Z Wz, 2 N M F U v OFIRWNEFIC X D, F1811213 NO A1

RBOLNT, 1~ 2HFMELIELICNO BEXALNSL L HICRD, 4~6RHBICE—2 L%, MFEET 3y
JIREE o7 TORRNOSHERH 2 \WIZDOB 257 5 &, SMT B & U8 ONO-1714 Tl B 2 RILE DL
FOA L NIZAY, LNMMA OERIZEETH Y, DOB TIIAELRMENELIZASN o/, TV FFFY
CHEAICE Y, MBRREEENE/E LTE, i, BFBIXONBICOWTHRET L7:72% Mikomim, 3E, s
X OIS BN AR SRR S, T 51X NOS FHERDREGIZL Y, HEIETAS h@:, Ho T—EHMREOIHEE
BEROLNT, T RIS v ay 78O NO OBINC X 2KIME X NOSHERIZE 2 NO BRIz hiE
SNBED, REROYA M A VL 2 MBRETOESES L 0H ﬁﬂfﬁ@(ﬁl‘&ﬂi%il\“i‘éfﬂﬁc EE13, NOS-
NO % & BfR7% <, NOSHEAOFEZZITT, HoTNO DBEI ifE%lﬂ?%ON’F)ﬁ WL T, #Jiﬁ%ﬂ%@“
HHEPAON-LEZ L. BILEEY 3 v 71255 5 NOS FHEHNC X 2EBICBE LT, Z0MBEEE~OR
MO BLETCHLEEZL.

—168—



