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Table 1. Characteristics of isolated Pseudomonas aeruginosa

Tests Reactions Tests Reactions
Nitrate reaction + Glucose assimilation(GLU) +
Indole production{TRP) -= Arabinose(ARA) -
Glucose acidification(GLU) - Mannose(MAN) -
Arginine dehydrolase(ADH) - N-acetyl-glucosamine (NAG) +
Urease(URE) - Maltose(MAL) -~
Esculin hydrolysis(ESC) - Gluconate(GNT) +
Gelatin hydrolysis(GEL) + Caprate(CAP) +
B galactocidase (PNPG) - Adipate(ADD) +
Oxidase(OXID) + Malate(MLT) +
Motility - Citrate(CIT) +

Phenyl-acetate(PAC) -
+ . Positive reaction within 24 hours, — @ Negative or Transparent (api 20NE)
| infection } infection
Group A : ! L Group C: L t 1
-1 1 I 1day -1 ' 1day
IgG  CPFX IgG
| infection | infection
Group B: ! 1 i Group D: 1 1 L
-1 T . 1 day -1 {1 day
IgG+CPFX CPFX

Fig. 1. Experimental schedules of in vivo test.

group A
group B!
group C
group D!

treatment with IgG at 18hrs before injection and CPFX immediately after infection
treatment with IgG combined with CPFX immediately after infection

treatment with IgG only

treatment with CPFX only
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Fig. 2. Effect of human immunoglobulin G and ciprofloxacin against Ps. aeruginosa . Intraperitoneal injection

induced by Ps. aeruginosa in mice.
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Ps. aeruginosa BSR4 IgG AT (AT)d)
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95 FATA CEANE T HE 5Y97HAE 30
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2. o 3 OZEW 47 o

Ps. aeruginosa 7Y vF2oA IgG 95 F
AwoA def 2 gy AEsE B2 A
He ¥.29 ),

Table 2. Viable bacterial cell count in infected mouse (CFU./ml)

Time after IgG group® Control group®
infection
blood liver blood liver
30 min, 9.0X10* 1.0X10° 2.0X10° 8.0X10°
5 hrs. 1.5X10° 2.0X 10 3.0X10° 8.9X 10"
24 hrs. ND® 9.9X 10" ND 8.9X10%

a . therapeutic administration of 2mg/ mouse IgG immediately after infection
b . adminstration of 0.1ml PBS immediately after infection

¢ - Not determined

PBS% A% ® o) vlsly [oGc @E &
g ToXg Y 5 F7HE 9.0X 10t
CFU/mllA 1.5X10°CFU/ml2 ¥2AHQ F7}
F4E el gme #59 Frhe
H2Ee 548 49 73S Uehlo
AFFE 5/ 0o TFE 8.9X10°CFU/mist 24
Al Zbo) = 8,.9X10%CFU/mlo)9ith. IgG ©& &
ATAME HEF 541 2 4N FRE
2.0X10°CFU/ml®} 9.9X10“°CFU/mIZA] Wz

ol wial AT AolE e AT,
3. PMNLE| 0]

Ps. aeruginosa JET 1gG9 A A (A
) BE F Ig6e &= AL (BE), CPFX
B4 AYF(CE) 2 CPFX ©% A Z(DE)
oA PMNLS-9 Z7tE 2@ Hdoms
CPFX @5 5o#<d DTE AT g6 T4
T2 79 F 8AI el PMNLY 7t E71E Y

Table 3. Number of PMNL of mice after infection with Ps. aeruginosa (x10°//mm?)

Group
Time after
infection A B C D

30 min. 6.1+0.35 4.5+ 1.30 5.7+ 1.30 9.2+0.70

5 hrs. 6.4+ 1.20 5.8+0.25 3.1+£0.15 5.5+ 0.70

8 hrs. 10.2+ 0.37 14.4+ 2.20 7.7t 0.65 5.1+0.70

- 18 hrs. 5.1+ 1.15 8.1+ 0.45 6.0+ 0.57 4.6+ 1.60
24 hrs. 5.2+ 0.80 4.3+ 1.40 5.610.27 5.0+ 0.80

Group A © CPFX administration after IgG pretreatment, B . IgG and CPFX combined administra-
tion, C:IgG alone administration, D ! CPFX alone administration
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o0, IgG R CPFX*8-§& F9T Y CT, g6 A
A2 AT R Ig6 @5 F9TU BTy €
o2 7t e JEIIRHE.3). & 7Y F
183t ol Fole 49 & & F3] PMNLe] #
aFo] AR I\ He Rez AFHU

4, ANEHLY 1gG ¥ CPFXYE &t

ANE& Wl M9 1gG R IgGe CPFX & &
AT FEEE FFY 4L H. 49 .

CPFX9] MICE 250ug/ml, MBCE 500ug”
migldl H8 IgG7}t dmg/ml AVME & (I E)
9l A= MBC7} 250ug/ ml°l 2™, IgG 2mg/
ml A7 2 (IF)AAME MIC ¥ MBCE
CPFX @52(lIE)¢ MIC ¥ MBCS £49 3
Aot £ 16 ©E FAZ(VE)ME g6
8mg/miol} e} TEAME F& Jgo] BaAH
B2 AgE oA IgGel A4 HQ &F &
e ARHA gt

Table 4. In vitro activity of ciprofloxacin combined with immunoglobulin G

Group* I m I\'f
MICCug/ ml) 250 250 8
MBC(ug/ ml) 250 500 ND*

# lgroup I IgG 4m9/ ml, group II :IgG 2mg,”/ml, group Il : CPFX only, group NV ! IgG

only (0.015—8mg,/ ml, two fold dilution), a: mg ml, b: Not determined

AEBY 1gG Y CPFX2| ZAIH &

a1t

Al d ol M9 [gGY CPFXY &% & ¥4
BT e diage FAE #E AL
.59 #rh.

IgGS+ CPFX ¥4 FoF& % CPFX ©% %
AZdME =& AANAE HE TF a5
Boy ZAHA A Ve F7ERE &
28 F dNed, g6 ©F FYTe YT E
g #2¢ F QA

Table 5. In vitro activity of immunoglobuin G on the susceptibility to Ps. aeruginosa (CFU/ml

Time after exposure (hours)

Group
1.5 6 10
IgG+ CPFX 1.6X10* 4.6X10° 8.0X 10 TMTC
IgG TMTC TMTC TMTC TMTC
CPFX 2.1X10* 1.3X 10 5.5X10 TMTC

Inoculum : 1.5X10°CFU/ML, a: Too many to count
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IgG8l YR YFaRE AY & QA
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FFEH7} QA EL CPFX B Bej 3 Hopx
FFEIE A2 Ao BAYY.
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HETY whga B AY Fo) npox
AELN AR GTAAE g6 BE T2, IgG
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5T HE we2A g6 BF Fd T
Aol B f AU AFSE tzel) v
I F49 F7ke gorstgont, 73y e
Tre ¥ BT F3% 3718 Yy

PMNL%*9] Z0]i= CPFX ©E EdF& A
¢ 16 F9T L 29 F 847k PMNLS7H
7t e, F 4% A GEYY g2 3
IgGF4o] 4% Ad= KAQA o7t YN
t}.

CPFX® Ps. aeruginosa®) T A @@ HA4
5 A FEE g6 HE 5o 4@l
250pg/ /mie] & WAL Jehific.
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— Abstract—

Antibacterial Effects of Immunoglobulin alone and in Combination
with Ciprofloxacin against Pseudomonas aeruginosa

Yeul Oh Sung, Hee Sun Kim, Tai Il Jeon, and Sung Kwang Kim

Department of Microbiology
College of Medicine, Yeungnam University

Taegu, Korea

Experiments were performed in mice(Balb/C) to support the basic efficacy of the human immunoglobulin
(IgG) preparation. The antibacterial activity of IgG purified from human sera was examined with or without
the quinolone agent, ciprofloxacin(CPFX), against Pseudomonas aeruginose isolated from clinical spéc}mens.
Results were as follows :

Antibacterial activities(in terms of the percentage of survivors, after administation of Ps. aeruginosa into
mouse intraperitoneal cavity were in the following order, single IgG group, CPFX administration after IgG
pretreatment group, IgG and CPFX combined administration group and CPFX alone group.

The number of living bacteria was monitored in blood and liver tissue of mice infected with Ps. aeruginosa
and treated by IgG administration. The increase of living bacteria in liver was more drastic than that in
blood.

Leukocytosis was observed in mice injected with IgG, excluding those only with ciprofloxacin, after 8
hours of adminstration to see a decrease to normal number of bacteria after 18 hours. No significant difference
was noticed between pretreatment group and post treatment group.

In vitro susceptibility test of IgG against Ps. aeruginosa, minimal inhinbitory concentration(MIC) was
250pg/ ml, resistant to IgG, regardless of a combined administration with CPFX.

In vitro test revealed that the IgG itself did not have anti- Ps. aeruginosa activity.



