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THE EFFECT OF THE EXPERIMENTAL AND CLINICAL INVE-
STIGATION OF NETILMICIN NASAL NEBULIZING TREATMENT
ON CHRONIC SINUSITIS

Yoshio Nishizawa
The Department of Allegology, Shinseikai Hospital

The Department of Anesthesiology, Shiga University of Medical Science

SUMMARY 3) Serum NTL concentration did not
In this investigation was done netilm- detectable in patients addministrated
icin nasal nebulizing therapy in the exp- this therapy.
erimental animal with chronic sinusitis 4 ) Patient who had given with NTL
induced with S. aureus from clinical sa- (100mg/day for 3 -5 days) in other
mple and patients with chronic sinusitis. clinic, urinaly y- GTP activity was el-
1) In experimental animal model, bac- evated. After NTL nasal nebulizing
terial eradicated ratio was not so far therapy, this y-GTP elevation gradua-
difference between nasal nebulizing th- lly decreased and 3 days after its le-
erapy, intra muscle injection and int- vel reached to normal range in all
ra venous driping injection. Howev- cases.
er, serum netilmicin (NTL) concentra- 5) Severe side effects and change of
tion increased two latter method, but clinical data did not detected during
not the first method. Urinary y- GTP NTL nasal nebulizing therapy.
activity showed the exactry same ch- These data suggested that NTL was
anged. These data suggested that NT useful antibiotics for chronic sinusitis
L shuld be given by nasal apply for treatment restricted nasal nebulizing th-
satisfactry. erapy. However, intra muscle injective
2) In clinical investigation in patients and intra venous injective administrat-
with chranic sinusitis, NTL nasal ne- ion may induce renal severe toxic effe-
bulizing therapy were useful tool for cts.

eradicating infectious bacterias.
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iz Bi%E & #1172 aminoglycosides ZHT 44
B (LT AGs rm&¥) Th 5% Netilmicin

(LI NTL & W64 ) oot Bl e 4612 14 2

nasal nebulizing therapy »*%i£3k? Gentam-

icin (LI GM & r&47) & Ik L BRI,
MHEAIR, WIEROS2r LIV ERTH S
B E e 5 By © @C57 black mice F%E
Wl staphylococcus — aureus (S. aureus) %
HHELBRHAE 2B EICHRAEL 72 NTL,
GM #lk, A, B2 774 —#ikich
T ARIHREORE, MABENE, AGsit
FIALRAER T E&ICEE 2 LT 720 A
Gs CTRIFMEER & V) 8T % 7 - glutamyltr-
anspeptidase (LI 7- GTP &84, E.C.
2. 3. 2. 2.) oRpEENEA, @RISR
Jre 55 BE 3T 5N T L BIR AL D FRRED
R, WHNTL BEMNESL DR L2MZE
FoMRZ 22D TINERET S,

R EFE
1) BER

#h4 : C57 black 56 B i#% mice (##
gh4) % —FE100L & F v TRRES L 72,

QW D iE
MR R 28 H304 L 0 272 S aur-
eus W& o8k, HE, RELEENA L

BLIznb, T bz F10%E/ml %
<~ 2 EFRIICEAEL, MR RN
RESE B mice 2 /EELL 72,

@NTL, gentamicin (GM) »fFiEk, M
WEEE C NTL, GM =2 h Tomg/kg,
40mg/kg 1 H 2[H, 1:EMHAES, Z
723 BEEHE L 72,

@NTL, GM o RIE A =7 2= 2
7 %L 2 N % 8 W nebulizer |2
7¢ £0.4mg/0.1ml/kg » rinderon|z 60 mg/kg
DGM#ENNZ EFHAFEAEAKZMZ 1
HAH=E5ml/kge L 18 2 H®ZSG-L 4
R EE 2 Bl L 72, NTL TIl3100

mg/ kg & LA BRIRABLZZL 72,
®ENTL receptor 48 : Wister #ft %
5 } & 0 Nishizawa & 00757 i 5 BERS
#1_ thin layer chromatography T4
HEL 72,
2) MBUMEIRMERICHT ANT L RIRAFE
16~447%N10% (B 4 =15 5 FXHEw
27.6m%) DMEVEREIREREE CHET3 ~5
H (*F¥34.7H) N T L100mg,/ H o A E4
ZOFTEBY, EEOT LV ILX—NRAEEE
LCELBEENEE LT,
3) NTL &A% & 5 NTL oK
S
B FEIRR AR BefE R, MsaypriR, =
S b ¢ Scoreft AR HINEEC
BIL CRa 27, (HE LI ATREH)
4) m$eNTL, GM EjE
2 NTL, GM o Jfisk% & L1211 /4
v» ¢ radioimmunoassay % F57 | C mice
E il L A
5) R y- GTP Bl lE
2ARFFEI R M2 2 K EBRL, &
CEMB—EIRZ &) v- GTPEE 2 FiES
DN TR LU/ day TEHLL L % 5, mi-
ce TIXAFA S —2 N T mice 2H L 245
FR % 2 72,
6) NTL BEABEIC & 5 EEFREENLE
1t
FREMAONT Lui#s &, HEERE, mA
ZEICL D EREEBIZREL2HONTLER
AHMEA100 & L#H5-#T %E% Z 1Ux§
%% of control TL &L, &IEGIDFHE
+IBERETCLD L, i, EHrz0REFT
BHEDELHFRD b iz A3 HMEIC TR L
72, ##&mEH X RBC, Hb, Hct, WBC, pl-
atelet, GOT, GPT, LDH, LAP, Alp, y-
GTP, Total-billirubin Direct billirubin,
BUN, creatinine, K+ Uric acid # &3 L 72,
7) NTL BRASEZEIC L % 8IfEEORE
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ZREICFHEML MBI L) NT L SIREAE
iz %to<ﬂ¢m%<i cCHEEHL,
8) NTLERAFEIC & 1R BE R~
DR DA HIE

AR DERRAIR, B L, BRRREBD
24, BIVER @ 2 SRR RIE RIS 5

NTL RBRAFEDBEEREZHEL 2,
9)N T L o2 MEI B e e~ o> Bl ASE ik
50mg/ D NTL#0.4mg/0.1ml 7 rinderon
& iﬁ*ﬂ@ﬁﬂ”ﬁiif_ﬂiﬁiﬁm%ﬁqw 1 mERAEL
5mbe LT 1T 2 |5 L 4 BEMEHRES
Bz,
= 2

1) =7 AT 5 EBIE MR R E RIS

LNTL, GM o &5 ki & 5 B IgRE,

Mg, RP Y- GTP ozt

3ol tEMRI B R & D 272 S. aureus %
i, BEELEE LREALEEL 272D
D% EAL108E/me & L C57 black mice |
BRI EAE L 1SRRI B RS RE € 7L mice
VS 727 GM. 40mg/kg 3 L < 13 NTL75
mg/keg% 1 H 2 EERIRN~SIEL 728, FE=
NHDGMHLIENTL% 1 H 2 WHAESL
7B, 1mg/kgdGM Y L < 131.785mg/kg D
NTL#%&WAIE7 6 BRI BV CaiEE
HE, BiAER T 28 %0 BIRASRE TIE 4
WL OB %kE, NTL, GM o) i f iz, bR
7-GTP {EWICBIL CRES L7z, silEEs
TIIHEIEEFIZIGMT78.6+12.1, NTLT
68.9+11.4Th - 72, —F, EHEHEKERS
X R CIZ B E13211.4+£58.3% T - 72,1
GM, NTL BRI 5 A ES % T304, &
WR¥%5-Bafk 6001%, peak (23 L 45ic 6 EERY
BICHEEGRIOL ~VCE L2, —F,
L CHW A EEKESHE ClzmHGM,
NTL 3w % b 728 L3 uhr -7z,
FAES 2BV CHEIERFRIIGM T 71.3 +
13.51,, NTL ©60.8+10.9% T& - 72, xJI
DE AR KIE SR TI3198.8 + 42.6 % DHE

FEAF7E

2% 5% £15

BOBIMENRD L, H, GM, NT
LR I3 S % 1 R $21C peak (L 6 B
M THRGETV A~V E L 72, —FHAEEAERK
BHHECIESs0MmMP GM, NTLRENE
fblda o bnr -7, BRAREETIE

GMT89.9+4.6%, NTL T79.246.9%7
BIHRREZRDz, —F, EHEEIE KR AR
TI13191.2450. 1% DHEED I % 672,

— R ASEE TP GM, NTLgEL
xR oD A R A oK & AR & AP iR L5
FREDL N H -7z, (Table 1)—7%, R
Y- GTP {13 sisfEE, HRNES TG

MTizdic#5#% 3 BB L) EAZLHL 7
HEICIEMSHEE L T wiigdon 3£

IEINLIIBGRTRI4ABEE THRED L
ALoL7z, NTLTHGM & AL,

B EST TlX RBROMEE %05 L 72 28 Bk ASR
ETIENTL, G MItizx R kKR
L BEORY v-GTPO LA Z L& %

roiz, (Fig. 1)
Therapeutic method NTL(X) GM(X) Physiological saline(X)
Nasal nebulizing 79.2+ 6.9 (89.9% 4.6 191.2£50.1
therapy
Intravenous drop 68.9%11.4 | 78.6%12.1 211.4+58.3
injective therapy
Intramuscular 60.8+10.9 | 71.3%£13.5 198.8+ 42.8
injective therapy
Table 1

Bacterial eradicated ratio after NTL or

GM nasal nebulizing therapy in exp-

erimental model mice infected 10%/m{

S. aureus from patient with chronic

sinusitis

G M : 40mg/kgXx2 times/dayXx7days in-
tramuscular administration the
same dose X7days intravenous
dropping administration or 60
mg/kg+0.4mg/0.1ml/kg rinderon
dissolved 5 ml/kg of stealized
distilled water : the same dose
X 2 times/week for 4 weeks

N TL : 75mg/kgX 2 times/day X7 days

Intramuscular administration,
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the same dose X7 days intra-
venous dripping administration
or 100mg/kg+0.4mg/0.1mé/kg ri-
nderon dissolved 5ml/kg of st-
ealized distilled water : the sa-
me dose X2 times/week for 4
weeks.
Control 5mé of physiological saline
The special mask conjunct with ult-
rasonic nebulizer were used for these
AGs inhalation.
The data were showed the mean va-
lue +S.D. also showed the eradicated
ratio compared with pre-treatment in
10 mice

50 —
40—
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20—
10—

Serum concentration kg/mi)

Time ( hr )
400 —

300

200—

IOO—J

Urinary ¥ GTP ac tivity (% of control)

7
Time after NTL admmnistration{day)

Fig. 1

The serum concentration of NTL and
GM, and urinary y-GTP activity. The
serum concentration of NTL and GM
was measured using with*25 [ coupling
NTL or GM&?. Urinary y- GTP was
measused by Nishizawa’ s method?.
The detailed method was deiscribed el-
sewhere. Urinary 7- GTP activity was

RERE F£5% £l —139—

2)

expressed by U/day, The data show-

ed the mean value only.

Upper figure : Serum concentration of

NTL. Middle figure: Serum concentra-

tion of GM. Lower figure : Urinary -

GTP activity

—— ! intra muscular administration

------ . intra venous dropping administ-
ration

—-— . Nasal nebulizing administration

The data was showed by the mean

value.

The detailed method was described in

the text

Bz 81T 5 NTL receptor OFFAE
NTL #%#%&%&9 5% thin layer chromato-

graphy (2T mice B2 HL» 5h

t

& mice |2 F5f L T 72 32 P- orthopho-

sphate L ) 32P #% autoradiography -THiH

L

72 %% phosphatidylinositol diphosphate

(TPI) 1258\ #5a24 51, HiEE amm-
onia DEEENA TCHEEWEETH 722 & &

Y

2213 NTL o receptor »"GELET 5 &%

zbnrz, (Fig. 2) (Hfadfit)
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Phosphatidyl
- e € nositol p‘vos};hare

Phosﬂuaﬁ’%
inositol diphosphate
. > A

ig. 2

The thin layer chromatography of re-
nal lipids separated on immobilized
NTL

A total lipid extract from a guinea
pig kidney previously labeled with 32p
was applied to a chromatographic co-
lumn containing immobillzed NTL

A . Aliquots of the extract
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B — C : Aliquots of the column fraction
A : The aliquots of the column extract
B : The extracts was applied to the
column
C : The elution with 150 mM ammon-
ium acetate in chloroform-metanol-
w?ter:?) :6:1 (vol/vol)
D : The elution with solvent contain-
ing 600 mM ammonium acetate
E : The elution with chloroform-met-
hanol - 15 NH4sOH =3:6: 1 (vol/vol)
The detailed method was described in
the separated paper
3) MMMERIRMEREZ ST ANTLEBA
MBE I T ERD S %12 TN T L 100mg/day
3~5 (P¥4.78) BHHEHEGZH 1T Tz
10 DB Ficx L 0.4mg/0 . 1mé rinderon, 50
mg/mé NTL%4AEBEHEKEHC 1 AFEHE
% 5ml & L ##H ¥ nebulizer T 2 [al/i8 T4 38
Gt 8 E¥G L7z, ZARDHES & THEIERK
AUEREZ BT 5 L B UEL L3 61 (
30.0%) , RUEEU ESH (50.0%) ,
FRiC B2 361 (30.0%) , 5% (50.0%) ,
#Hheim 3Bl (30.0%) , 4% (40.0%) , A
#E64) (60.0%) , 6% (60.0%) TH -7z,
BT R S (3 R ARIC R B AE AR 3 #1 (30
0%) , 5% (50.0%) , *EEZEHR 361 (30
0%) , 6% (60.0%) , whE&IES W 34
(30.0%), 61l (60.0%) #h&gEATR 24 (
20.0%) , 4l (40.0%) ThHh-72, F7z,
Bl RRE R SR (2 I 2 ) (20.0%)
WA f (40.0%) RetkE 34 (30.0%),
1B (10.0%) , BALOBI (0%) TH
- 72, MERE R SEEERIT I U 2 61 (20
0%) , EE 3B (30.0%) , XdEE 34
3% (30.0%) , A% 261 (20.0%) , &t
0%l (0%) TH -7z, (Table 2)
Table 2

The clinical effectiveniss of NTL na-
sal nebulizing therapy or subjective

KELH

B5% HlY

and objective symptoms

a ) The effective ratio of each subje-
ctive symptom

b) The effective ratio of each obje-
ctive symptom

¢ ) The effective ratio of total subje-
ctive symptom

d ) The effective ratio of total obje-
ctive symptom

(judgement of clinical evaluation of

the improvement of subjective and ob-

jective symptoms by Niki et al® The

detailed manual was described in the

previous paper?)

Individual subjective symptom (mproving ratio

Individual
subjective | Nasal Nasal Post nasal | Dull feeling
symptom | obstraction | discharge | drip in the head
Improving
ratio
Z lmprovement 30% 30% 30% 60%
ZSlightly 50% 50% 40% 60%
improvement

Total 1mproving ratio on subjective symptom

Remarkable
improvement

Improvement Slightly

improvement

No changed | Take a bad turn

20% 10% 30% 10% 0%

Individual objective symptom improving raflo

Individual
objective | Mucosal Mucosal Secretion Findng by
symptom swe)ling reddend tn middle posterior
Improving weatus rhinoscopy
ratio
Z Improvement 30% 30% 30% 20%
&Slightly 50% 60% 60% 40%
improvement

Total improving ratio on objective symptom

Remarkable Take a bad turn

improvement

Slightly
improvement

Improvement No change

20% 30% 30% 20% 0%

ERE & LN T L BB AFERTCIE S, au-
reus 7% H. influenzae 3 %\ S. epidermi-
dis 2% E. aerogenes 1 175588 5 725N
TLERAKT BT S. aureus 13 704 6
% (85.7%) H. influenzae 3B 2 H1(66.7
%) S. epidermidis 2% 1] (50.0%)
P. aeruginosa 11 1 %1(100%), &tke L
T76.9%DHE 5k % 8 72h%, Moraxella sp
1% P. aeruginosa 2%, P. morganii 2
Bl B &Rz, (FEREE)

NT LB AFER, NTLERES#T
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% NTLIEEI$612.3144.3ng/md TH -
72N T L B AR 3 HIFICI398.7+21
.8ng/ml X IEFEFHNIC A D BIRAKT hia
MLAEBEDERAEZ LD E 72, (EHE
12508 DA LB EH S v AGs 5 & A
59T nwB I 4r=25:25 17~623%,
SEYHE#R36.81 L D 2 72,)  —T7, R -
GTPEHIINTLHAENKRTHENTLE
W AR ERTIC1348.7+10.2U/day  THh -
72N T L 8RS 3 Hi%IC1325.247.9
U/day & IEH &IPSR T L IR A s
TECEFHBRANICE Y E -7, (LFER
ANTORF v - GTPIEH1{#i1326.9£7.3U/day
Th-iz,) (Fig. 3)

1000 —

500 —

Serum NTL concentration (ng/ml)

60—

Urinary r-GTP activity (U/day )

Dafvs(Weeks)
Fig. 3
Human Serum NTL concentration and

urinary y - GTP activity after NTL na-

sal nebulizing therapy

Patients with chronic sinusitis who had
intramuscular injection 100mg/day (for
3~5days mean 4.7 days) at other cli-
nics were recived 50mg of NTL and
0.4mg of rinderon dissolved in 5ml

WRasiE H£5% H15
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of distilled water using with ultrasonic
nebulizer (2 times/week for 4 weeks)
The measurent of serum NTL and
urinary y- GTP activity was the exa-
ctly same as described in Fig 1 Upper
figure: Serum NTL concentration
Lower figure: Urinary y- GTP activity
The doted line showed the within no-
rmal range

The data was showed by the mean
value + S.D.

The detailed method was described

in the text.

N T L 8 AFERIC BT 5 R EE %
100 & 4 3 & RBC, Hb, Hct, WBC, Platelet,
GOT, GPT, LDH, LAP, Alp, y- GTP,
total billirubin, direct—billirubin, BUN,
creatinine, K*, Uric acid(3 NTL £} A%
#%, Bl FEHE HIERFEE TR S BRED
AL % Bduh - 729%, 1HTNTLHRAE
5125 N T L 8 ASE S 1Y D2 BUNA42
mg/dl (IFE{E22mg/deL) ) Creatinine 2.0
mg/d¢ (IE#{HE1.2mg/dLLLT ) A EE L L 72,

(FERGRE)

N T L 8l AFEEIC L 28I1EH & L TELL
16, &ERRAIR26), SRERERLF, Bk
B 1 B % 587205, EHREWERBIL S B
724 105EBIH 241 (20.0%) ICEIER % 32
D7D, WTNLBEMTNT LERAFES
hikd 2 F T3S Lh 72, (RERERE)

D to gaiek, MEfEROYEEE, BIR
HAEMENZEAL, BEAS%EELNTLER
ANBEOHEREZ2 L LD LD TERM 25
(20.0%), A#h261(20.0%), =A%) 45
(40.0%), %5 2 $1(20.0%), FEALOHI(O
%) T, Azl E4%1(40.0%), R BRILL
1 8H51(80.0%) Th -7z, (F5FREHE)

% =

4ml, FCBEREI N AGs RIEWED

—##C#% 5 NTLx GM # fjv» C57Blak mice
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IR MR B R EHR D S. aureus 108 1 18 /ml
% ESRICHAE L N T L Aisss, s
Sik, BURA B & EEARAE AT B IR L 72,
BHIEERIINTL, GME HBIRAE S
BEHD WS ETH 57225, (Table1)
NTL, GM3&icusfilfEss L5 L 72 ol ff
U BB A CIENT L, G Mo il
D EFIZRED b h -7z, (Fig. 1) NTL,
G M= Sei s L 72 < B sk <
NTL, GM#i LT3 AGs 12H MR
o7 B AR - B AR % BEE S 3 013 & <
LnrgETh), Wiz b5 7 - GTPOR
BB LRy - GTPI o 1Rk

2. #%EB - NTL receptor & | CTP
I 5%+ 52 UNTLABHEE 2 AT 2
= ammt £ Mondrof b it R AL
NTL#% 3 HEHGRNESNT2E v-GTPE
IR T RO B AR T BRI & 3, al-
anine aminopeptidase »ShRH A~ L R H
FEATS ~ A AT A D L FREL TV
ZE, ZTOLEEHPGMRAMK LIZITFERET
HHZEERRELTEY, Z0MEPLLNT
LABHIEL AT S 2 L AEOREEY 5 bR
M b, EEE NTLOBIRNESC & 1)
B bR 7 - GTPREME A3 BIRAR
BRI BRI b L - 72, (Fig 1) B
DEEE L) N T L oW SR 412 55
2 B 12 BB ASR R R, BRI )
B bEZ bz,

PR MEE £ 2610 X 2 BRBRIG A 13 B 3E
KA, MR S E 2 LT AR DD
FAEIREED 5 L & s> D FIEHE L 72 G
M SR AR = 6 X A N3 e o 72 (Ta-
ble 2) 72, fkET3 ~ 5 H100mg/day NTL
AR % 5 1 2 AmhN T Ll b
ArEH b, R 7-G TPty B L
Tw72, (Fig.2) NTL&WRAFELEHZI NS
HIERALL 72 2 & 3 HTEBE L 72 G Mo
BB K1z CHRAT L 74 L L T o 1o

HAH RBEMERHEME B2 23 HB6% £175

e, GMosiEsEs, HRESES Tl
M GMEE, Ry y- GTPiEE LA
Livzhs, BIRAELRS - GTP {EHEIFIE
wAL, o, MHP~DGMOBATL 4 L2
Db R £ —B b, 572,
1flTldd 525 HHEBHAES o 16T BU
N, creatinine 7*FHL CWwW/2Z 3 NTL
DEG e HIREAE, AR SRR 5 X
EZELEREL TS, /2, NTLIZWHRE
), ARSI EHEEEEEAG s
N e S R AT T U R
L72E9IENTLIZMUDAG s EEBEONE
HEMIBICS 20 FAEwFNEILERT 2
Ll bk, BRI L CNTL
% HHT 5 %6 mp AT (Fig. 1.3)
RBAFEILEE L W EEZ L5,

512, BRREIRD S0 5 LR TS L
WL LAEENE N & (REE) B
S UEER EEERE L BRRAE E T
& (Table 1) & 0 &k, EHERIBRERICHT
5 NTLOME I BB AE R ESE LY
FENTWbENnZ D,

NTLTIEZWATRLELAG s D—FETH 5
Tobramycin % i gijE&yeF 12 F v» haloth-
an JBREC TR R L7z 1ElicBvwT TOBT
BHEALRAE 2 BEE L 9 17, Z Z(C haloth-
an DR TH HF- EEER L 2R,
BRI AL 7 - GTP »3%k 7% b i glut-
ahionecycle 25T, I glutathione MHET
b BB L) ZREA BT L
R R EE L. AG s n—HThHB
NTLiIZBWTLRBDTEEELH ), Fili
ES AL H 5 EMERIRRER TIIHAE
FHEBSTRBBAFRICE EDHEREDLD
tEZ N5,
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