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A STUDY OF POLYMORPHONUCLEAR LEUKOCYTE
CHEMOTAXIS IN PYELONEPHRITIS
AND BLADDER TUMOR

Yasuji Kuroba
. From the Department of Urology, Kobe University School of Medicine.
( Director : Prof. Joji Ishigami, M.D.)

Tt is becoming increasingly apparent that many microorganisms that are not ordinarily considered
pathogenic or virulent may, under certain circumstances, become so when the immunologic capacity
of the host is impaired. These infections are referred to as opportunistic infections (e.g., Pseudomonas
aeruginosa or Serratia marcescens) and are assuming increasing clinical importance in the urological
field as the number of patients with compromised defense mechanisms.

Host defenses against bacterial infections are at once local and systemic, non-specific and spe-
cific, however non-specific defense mechanism firstly react to bacterial infection. After bacterial
infection occur, microorganisms may be engulfed by wandering tissue macrophages and polymor-
phonuclear (PNM) leukocytes or monocytes emigrated from capillary vessels at the site of inflammatory
change. These cellular elements, especially PMN leukocytes, are phagocytes of invaded micro-
organisms. Accumulation of PMN leukocytes in local tissue sites infected with microorganisms is
an important event in the host defense from the point of view above these facts. PMN leukocyte
chemotaxis is an important stage for the first step of PMN leukocyte function as phagocytosis. 1
studied PMN leukocyte chemotaxis with 20 patients having pyelonephritis or bladder tumor using
an agarose plate technique, and furthermore studied the effect of five different antibiotics on chemotaxis
of PMN leukocytes with the patients of pyelonephritis.

Quantitation of chemotaxis was done by measuring in centimeters the linear distance the cells
have migrated from the margin of the well toward the bacterial chemotatic factor. Random mobility
was represented by the distance the cells have migrated from the well margin toward the control medium.
Linear distances of PMN leukocyte migration was done under microscopic measurement (X 40).

The results were summarized in the followings.

[A] Group of pyelonephritis.

1) Leukocytes from 20 patients and 30 healthy subjects (control) were examined. In all
patients, the value of PMN leukocyte chemotaxis was higher than in the controls. The mean value
of PMN leukocyte chemotaxis in patients was 5.240.2 cm, and the mean value in the controls was
3.3+0.1 cm; this difference was statistically significant (p<0.001). The mean value of random
mobility in 20 patients was 3.14+0.2 c¢m, and the meanvalue in the controls was 1.540.1 cm.

Random mobility also was enhanced in 20 patients compared with normal subjects; this difference
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was found to be statistically significant (p<<0.001). This results demonstrated an enhancement in

the chemotactic response of leukocytes derived from patients. It has been shown experimentally
that increases in the intra-leukocytic level of cyclic GMP enhance chemotaxis, while increases in the
level of cyclic AMP inhibit chemotaxis. It seems logical to assume that a decreased cyclic AMP/
cyclic GMP ratio, similar to the imbalance between these 2 cyclic nucleotides found in the patients,
might also be present in leukocytes derived from patients with pyelonephritis.

2) The results of the effect of five different antibiotics on PMN leukocyte chemotaxis with the
patients of pyelonephritis were summarized in the followings; (a) There was no effect of beta-lactam
antibiotics (CBPC, CER) on the chemotaxis,

(3.12 pg/ml) appeared to inhibit PMN leukocyte chemotaxis, and the peak of inhibition showed at

(b) Tetracycline of the therapeutic blood level

the concentration of 100 #g/ml. Although, there was a tendency to fail to suppress PMN leukocyte
chemotaxis in the concentration of 500 gg/ml. The low levels of tetracycline may effect the micro-
filaments of leukocytes, whereas the increased production of lactic acid by leukocytes in the presence
(c) Chloram-
phenicol in concentrations of 25 ug/ml, 100 pg/ml and 500 pg/ml inhibited the PMN leukocyte

of 500 pg/ml of tetracycline may be a manifestation of metabolic effect of the drug.
chemotaxis, and the peak of inhibition was shown at the concentration of 500 yg/ml. In the presence
of chloramphenicol, the increased production of intracellular cyclic AMP in leukocytes restrict an
intact system of cytoplasmic microtubules.

[B] Group of bladder tumors.

1) Twenty patients with transitional cell carcinoma of the bladder were studied. In all patients,
the mean value of PMN leukocyte chemotaxis was 3.14+0.3 cm. This value was almost the same in
the controls, and there was no statistical difference, However, the mean value of PMN leukocyte
chemotaxis was 3.0:0.2 cm in the 14 patients without infection, and the mean value in the controls

a

Th demonstraied

was 3.3:1:0.1 cm; this difference was statistically significant (p<<0.05). The results
a depression in the chemotactic response of PMN leukocytes derived from patients with bladder tumor.
The mechanism for depression of in vitro chemotactic responsiveness of PMN leukocytes from tumor-
bearing individuals is not known. It is postulated by experiments in vitro that the chemotactic in-
hibitors by tumor cells is effectual at retarding the migration of polymorphonuclear leukocytes.
'2) The mean value of PMN leukocyte chemotaxis in 7 patients under chemotherapy was almost
the same value in 13 patients under no-chemotherapy. However, many chemotherapeutic agents
produce neutropenia and impairement of the ability to stimulate hexose-monophosphate shunt activity
in PMN leukocytes which is an established alteration of host defense which prediposes patients to
infections. It is postulated that patients who are treated with various chemotherapeutic agents either
singly or in combination may be at an increased risk of infection due to functional impairement of
their PMN leukocytes even when their peripheral blood and bone marrow cells exhibit normal

morphology.
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(engulfinent), (5) B8 (killing), (6) M4t (digestion)
ZBETHH (D~ TTREEENRRSIHTN
30, ZEHMROBY~OEE, T2bbEKEM
BR#EERE (LT PMN chemotaxis &9 %) IXHIERR
T UBHIOBHRIG2HET 5 DL UTEETH
5.

ELIBITIER ¢ MB35 PMN chemotaxis 35
S R EHARID PMN chemotaxis [TRITTEEIC
DNTEE LW, 7 CTHIRBFHER T % opportu-
nistic infection OWIHSHE & 72> T ATRP BFH
F W RSB N TEE RO S OB E]
&A% PMN chemotaxis d3t vz 3REED 2 H 5
CEMEBEEELT, NRIBEEREBE B X BNk
FEE ¢, i3 & [@ U agarose plate H:1C T PMN
chemotaxis 2R, ILIKBEEBEREED PMN
chemotaxis (359 % ZEHERID BE % I HE b
BZHIR%EICOTHRET 5.
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Clinical summary in 20 patients with pyelonephritis.

c Underlying condition
Nase Age Sex————————— Pyuria
0. Hydronephrosis

Causative
bacteria

ESR. Immunoglobulin
Fever (mm) CRP. ————r—"
(1hr) IgA 1gM 1gG

r-ureter stone

1 46 M o + Ecoi>i0me + 37 2+ 352 200 1400
2 78 M —DEESC 4 seeemis>0W + 30 T+ 330 170 1250
3 5| g Dergecflweterstre 4 p oo >10°me 4+ 45 24 400 170 1640
4 g m Temeredsne W 4+ 27 14 295 88 1100
§ 26 M Towodwmesve 4 gi>10me + 41 14 280 140 1300
6 80 M l“i“i"gf—”fﬁe—“ H Smacescens>1Pm2 + 38 14 216 116 1400
7 74 M LEGEEIS 4 Ecoaca>ime 4 40 14 320 180 1200
g 75 m Twoeodlemelsoe 4 amenze>A + 38 T+ 610 92 1250
9 55 F LTeeiimmmse 4 goai>teme + 26 1+ 410 126 1220
10 67 M —Tusestee 1°me + 44 24 390 138 1450
11 42 v Heromecfieersnr g caca>10°me 4+ 33 24 336 152 1370
12 72 M U bRl b Smescns>Wm + 51 3+ 230 124 1510
13 47 M SIS 4 poi>i0tme + 40 2+ 350 152 1250
14 38 F emeslirso L umee>ta 4+ 35 24 332 160 1300
15 53 M Hemedemese g coi>igtme + 30 3+ 370 136 1160
16 49 g Seomoliemlame s>l + 32 34 420 112 1300
17 31 F —TISELEE b Ecoi>10me 4+ 41 24 370 132 1250
18 32 p Memmdmesor 4 geseowat + 22 14 352 140 1220
19 g8 M Newogenc Medder  youmoee>wtat + 21 14+ 334 128 1520
20 45 p g sene +  Paenginosa>W®mt + 23 24 304 130 1510
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1 BEBERLERE

FROEBRR, BERSE ORENEREE DS
WERBRBET, ZORERIE Table 1| RRTCE
{ERI15: 5, VHER 53.58 (26:~805%) Th
212 WRESFHEERBONRTFITERL 6 I, RE
FELB, MREERDN GIMRERRESHD 3461
TERPNTKBERED 2. FHOBMIG & 72 - I ARE
B I7BIHI0B (58.5%) TdH-To. 2BUCHEAHM
PRECIEE 15 ELLE (x400) OBBRE, 33, Mmito
JiE (1 EFEME 20 mm PLE) 35X ° CRP OBt
BO. RO YDREINICEREIT E. coli TH,
Serratia marcescens 5 ¥k, Klebsiella pneumoniae A ¥,
Enterobacter cloaca 2 #§, Pseudomonas aenginosa 1 #k,
Staphylococcus epidermidis 1 #: T3 § BIPRERLEER]
THhH, ZN5OMEIZ =10¢ml Th-iz. FEMm
1D immunoglobulin (DT Ig &#3) ik Table 1
BIO Fig. 1 WWRTCEL 1HIICDHA IgA 610 mg/
dl EEEZ RURZ DA IgA, 1gM, 1gG wREE%
RUIEFIERED eho 12, AEFIREIicc b B
HORMEIRIL 2R U 2 DS MR 2 EE L L
1z. )

(2) BERERE

26, BT LEEEE T2 OBRIE Table 2 1IGR
FTELE 156, &5 BT THIE 3680 5 805
THEERES.5 Th o T2, FEhe 2 UTCRERIIL 6 4,
CRP [GEEFESNZ 7 BICHER 8 25k < 19 FlicMLIiHE
ZREDI.. ERHETHICRIEZEL TNz 6 5

WIRACE 265
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TEMID 1 F 2R 5 FICRIRHIMINREES 28D
72, ERYSESAIODPIFIS RS EYYE 3 B, WL
151, BRiuge 16 36 & OF RE i S high o 7z
AHE1GITHY, Bedisg 1 Bio Mk b Pseudomonas
aeruginosa PNAFE I NIz, FIHIBHIBES 2RI 105
B 7BITH b 2D RFUE adriamycin (ADM) 150
mg BiE#E 34 (1#0ik endoxan (EDX) 500 mg
£ 5¥5BtF), mitomycin-C (MMC) 6mg: 5-flu-
orouracil (5-FU) 10 mg O£ & HHHRS1Hl, MMC
8 mg: 5-FU 10 mg: cytocin arabinoside 80 mg (D%
SBERE 16 35 X I° bleomycin (BLM) 30mg @
BRBEREARS 2B TH -T2, ThHERESEE
ORMEEIRIL % FRELL Z O FREA MR % ez fEL
.

2. ¥ H

(1) BERUIZHiEHR

@ M OMIZEE peptidoglycan A AR EEHA]

carbenicillin sodium (CBPC) 35X ¢F cephaloridine
sodium (CER).

® EHERHEA

gentamicin sulfate (GM),
(TQ) %s X ¢ chloramphenicol succinate (CP),

L85 #H( % 0.39, 3.12, 25, 100 33 X TF 500 pg/ml
ORE M URRITHELT.

(2) BB MREPEEDIER

10~15ml O~ Y UIEIRALZERELL, 37°C A&
LA BT R BER, DBELTC leukocyte-rich
plasma % Ficoll-sodium metrizoate (Pharmacia Fine
Chemicals, Uppsala, Sweden) 4 ml BT #HICE
BL 500 G, 300 E@Ek UVBICHEATIZ B MRk L

tetracycline chloride

immunoglobulin A, M, and Gin 20 patients with pyelonephritis.

610

T

(mg/dg) (mg/dg)
500 5001
400+ 400+

e 350

3001 H 300
200 216 ¢ d 200
100 100+

200 M

% 139
L
B8 *

(mg/dg)
2000 1

1640
1500+ ° }

oot w1330
e
oo *

1000 4

500+

IgA
(90~450mg/dg)

Fig.

IgM
(60~280mg/dg)
1

IgG
(800~1800mg/d2)
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Table 2

Clinical summary in 20 patients with bladder tumor.

Case N * Random
No Age Sex Histopathology Fever CR.P.ESR. >l&'eri.W.B.C. Chemotherapy Chemotaxis mobility Infection
1 60  M***Trans. ca. G2 - - 32 7400 - 3.0 1.5 -
2 64 M Trans.ca. G3 — + 28 6200 - 3.1 1.4 -
3 69 M Trans. ca G2 + + 57 9600 - 4.3 1.8 ¥FYTL
4 61 M Trans.ca. G3 - - 35 5100 - 2.8 1.3 -
5 4 F  Trans.ca G} - - 21 6300 - 3.2 1.6 -
6 59 F  Trans.ca. G2 - - 32 5400 = 34 1.7 i
7 73 M Trans.ca. G3 + - 68 12500 - 4.6 2.6 ¥FKFIR T,
8 72 M Trans. ca. G - -— 16 5600 - 3.3 1.4 -
9 79 M Trans.ca. G2 - - 26 7100 - 2.8 1.3 d
10 67 M Trans. ca. G3 + 3+ 53 9800 ADM 150 mg 3.9 1.4 unknown
n 66 F Trans.ca. G3 + 2+ 79 11200 EDX 500 mg 3.7 1.7 U.T.L
ADM 150 mg
12 64 F  Trans.ca. G2 - - 24 5900 BLM 30 nmg 3.3 1.6 -
13 80 M Trans. ca. G3 - - 36 6400 BLM 30 mg 2.7 1.3 -
14 63 M Trans. ca. G3 + 2+ 45 9200 ADM 150 mg 4.6 1.9 UT.L
15 36 F  Trans. ca. G3 - - 27 7300 MMC 8 mg 3.1 1.4 -
5-FU 10 mg
Cytocine
arabinoside
80 mg
16 77 M Trans.ca.G3 - - 36 5100 - 2.6 1.4 -
17 63 M Trans. ca. Gi - — 21 6100 - 3.1 1.5 -
18 68 M Trans. ca. G2 - - 25 7500 - 3.2 1.5 -
19 69 M Trans. ca. G3 + 6+ 75 3200 MMC 6 mg 2.3 1.2 Sepsis
5-FU 10 mg
20 77 M  Trans. ca. G2 - + 26 5700 - 2.9 1.3 -
*E S R. : Erythrocyte sedimentation rate.
*xperiW.B.C. . Peripheral white blood cell's count. (cells/mm®)
* % *Trans. ca. G- ; Transitional cell carcinoma Grade-.
s % x*U.T.L 1 Urinary tract infection.
* % % #*R.T.l. 1 Respiratory tract infection.
ARIMRDER Y ZEHH L, 0.87% NHCl THILS ¥ £ B 5 %
p;

Hanks 7% (Grand Island Biological Company, Grand
Island; New York) "¢ 2 [EIZG# U124 Hanks I T
5x 105 cells/10 pl DZREHIMIRFELERICHH LI,

(3) agarose plate /R

0.24 g agarose (Sigma Chemical Co., St. Louis,
Missouri) CHBEZEE/K 10ml 2281570 EBIE
o128 47°C BN THBR LIz, 2.0 ml 01043
Hanks J%i2 2.0 ml ® v FANEGIE, 0.6 ml (1 mol)
¢ HEPES buffer (Sigma Chemical Co., St. Louis,
Missouri) & 5.4ml BHEEEK® 47°C BENTL
REFMUTT#~< My (EHE 60x15mm, Falcon,
Oxnard, California) i€ 5ml 320531 U 5°C IKTH
FLUIZ. BPUTHEL U7z agarose plate [CHEZ 3
mm DR F LA FT 3mm FiE, BERELI3
DD well % HEHIRIT 6 fHFF{E b b T EEEL
plug 2FRELICE OREBRITHLLT,

(4) MEYEEEERT OrEH

E. coli NTHJ-JC 1 %D 1 & H % TCM-199 (Flow
Laboratories, Walkersville, Maryland) 100 ml Zig
U 37°C 4 5 ABRICTESE, %04 10,000 rpm 3057
Mg U L2~ 1 20 Ry 74 W4 —TABLEE
RELI

BRERBE VT HET 2841 Fig. 2 TR
T ELEHE T3 oD well 2HEIRIZ 6 HFE-
72 agarose plate DZNZNFRD well THREE
S OB U A MBRIZHER 9 & bdo
£EE B 7= CBPC, CER, GM, TC 31 f CP
OEFER % 1yl $§ovrruxy FRAVESL
TS & i & U CHUERIEIEA S8 o M BRI
101 ZEALT.

BEEREERE IOV TN RES X bR LA L
NEEMRTEER 10 pl DA ZHAR well KEAL
7.

b @ plate DA well I B EERT 2,
Pl well iTi 2> b~ & LT Hanks %2
Fn 10 oA L. DXIT 37°C A5 AR
2RFRIBRB UM X & /) — s B0RD, wuw
Y UERE (150H) U, HEREEL agar 25kEL plate
REELU T A EBAMRE S 1 MNREBLIZ. 2BE
IMERASHEE SRR Fic i #EE T 554 % chemo-
taxis, Hanks kD% 1% random mobility & 140
EEBETCTZNZTNOEREPHE UMM 2 cm T
FRLI
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Six series of three wells, 3mm in diameter and spaced

3 mm apart are cut in each plate using the punch.

Alternative patterns for arrangement of triplicate well series.

A. bacterial chemotactic factor

B. PMN suspension((a)PMN, suspension, (b)CB-PC,(c)CER, (d)GM,

C. control medium (Hanks)

(e)TC, (HCP)

Fig. 2

I A

1. BEBRES

BISRIOT TH#E LTI IER A D PMN chemotaxis 35
& O random mobility OREE & SEO NREEFETD
B & 23t L Table 3, 4 L ¢f Fig. 3, 4 WRL
tz. 733 Table T (a) RIEEAEE (0=30), (b)
BEREREER (n=20) OF#E%ERL, Fig. TO
P, @ T, 5, t X2 11F N CBPC, CER, GM, TC, CP
HARD BRE% R UTz. $ 1o statistical method (X
Student t-test % f T2,

HFAEREIE AR T chemotaxis {Ei3 Table 3 i
I ELEFAT33£0.1lcm Tho TS H0E
TEBREE T2 52+02cm CEFRACKLUESIC
enhancement U Tz (p<0.001), %72 random
mobility {4 Table 4 RIRY T & NREE T
3.1+£0.2cm EEEAD 1.5+0.1 cm T L enhance-
ment LTz (p<0.001),

¥z 0.39, 3.12, 25, 100 ¥ X TF 500 pg/ml D&
BT U T BRI AR TS 1) A2 MR EED PMN
chemotaxis 35 & OF random mobility DEGE 2R,
CNPC AR TOEIZ Fig. 3, 4 DplTRTTE

Table 3

Chemotactic activity of human polymorphonuclear leukocytes

with different concentrations of antimicrobial agents and without

antimicrobial agent in comparison with normal subjects and pyelonephritis.

Cephaloridine  Gentamicin

Carbenicillin Tetracycline  Chioramphenicol Control
(a) 3.3+0.2  3.3%0.1 3.3%0.1 3.0+0.1 3.2+0.2
0.39 ug/ml
{b) 5.1%£0.3  5.1%0.1 5.1+0.2  4.8%0.2 5.0%0.1
(&} 3.3+0.2  3.2%0.1 3.1+0.1 2.1+0.3 3.1+0.2 (@) 3.3%01
3.12 pg/ml
(b) 5.1%0.1 5.040.2  4.840.2 4.0%0.2 4.8+0.1
(@ 3.1%0.2 3.2+0.1 3.0+0.2 1.8+0.1 2.9%0.2
25.0 pg/ml
(b) 5.0%0.1 4.9%0.2 4.71+0.1 3.0+0.3 4.0£0.3
(@) 3.1+0.2 3.1+0.2  2.8+0.2 1.9%0.2 2.8%+0.2
100 ug/ml
(b) 4.8£0.3  4.7%0.1 4.0%0.1 2.740.2 4.0%0.1 b) 5.2+0.2
i (a) 2.9+0.2  3.0%0.2 2.5+0.2  2.4%0.3 2.5+0.2
500 ug/mi
(b} 4.5+0.2 4.610.2  3.8+0.1 4.1+0.1 3.8+0.2

Linear distances of PMN leukocyte migration under microscopic measurement (x 40) + SEM (cm).

{aJ; normal subjects :

(b): pyelonephritis.
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Table 4

Random mobility of human polymorphonuclear leukocytes with different
concentrations of antimicrobial agents and without antimicrobial agent
in comparison with normal subjects and pyelonephritis.

Carbenicillin  Cephaloridine Gentamicin Tetracycline  Chioramphenicol Control
tal 1.7£0.1 1.6%0.1 1.5%0.1 1.6%0.1 1.4%0.1
0.39 pg/m :
{b) 3.1%0.1 3.1X04 3.1%0.2  3.0%0.1 3.0%0.1
(a} 1.740.1 1.5+0.1 1.540.1 1.4%0.1 1.4%0.1 fa} 1.5%0.1
3.12 pg/m
(b 3.1+0.1 2.8%+0.2  3.00.1 2.2%0.1 2.8+0.1
(a) 1.5%0.1 1.5+0.1 1.5%0.1 1.2+0.1 1.4%0.1
25.0 wug/ml
{b) 3.0+00 2.8+0.1 3.0%0.1 2.0+0.1 2.6x0.2
(a) 1.4£0.1 1.7+0.1 1.440.1 1.3%+0.1 1.4%0.1
100 ug/me
(b} 2.8+0.2  2.81+0.1 2.5£0.2 1.8%0.3 2.240.2 b1 3.1%0.2
(a) 1.4%0.1 1.5%0.1 1.3%0.1 1.6+0.1 1.4%0.1
500 wg/mé
ib) 2.7%0.1 2.8%0.1 2.2+0.2 2.0%0.4 2.0+0.3

Linear distances of PMN leukocyte migration under microscopic measurement (x 40) + SEM (cm).
(@) : normal sujects : (b): pyelonephritis.

Chemotactic activity of human polymorphonuclear leukocytes
with different concentrations of antimicrobial agents and without
antimicrobial agent in comparison with normal subjects and pyelonephritis.

(A
em (em)y
51 — 51
4 4
3 31
2 2
11 1
0.39 3.12 25 100 500 Control 0.39 3.12 25 100 500 Control
(1g/me) (wg/mg) (ug/md)
ey (4 (en
51 [ . pyelonephritis
4 A > normal subjects
31 (m) CB-PC
21 (¢) CER
(2) GM
17 (¢) TC
(¢) cP

0.39 3.12 25 100 500 Contro 0.39 3.12 25 100 500 Controf
(ug/m) (ug/md)

Fig. 3

12T chemotaxis #BRLIC. GM EABTOREIL Fig. 3,4 0ric

4.8+0.3, 4.5+0.2 cm . EFAEFPREARE 5.220.2
cm CH UEBE M 23, F72 random mobility
T4 500 pg/ml DEEICT 2.740.1 cm & HARE
HEARE 8.1£0.2cm ITH U b9 22 fidl 228D 12,

CER HFARCORREL Fig. 3, 4 D qitRTTEX
chemotaxis fg}3 CBPC &E U, 1003#X7° 500
pgfml DR T BEO IH % DT,
mobility f&iz CBPC & 572D 3.12 31 ° 25~500
pg/ml OEEBICT 2.8+0.2, 2.8+0.1 cm EEE O

random

RTC & L chemotaxis fHiZ 3.12 pg/ml OEEICT
48x0.2cm OIMEHAIHEL, BRERZEKD
T i mE b 500 pg/ml OEET 3.8+0.1cm
EPUEREE AR B U2 s 230 12, ran-
dom mobility {fix 100 pg/ml OEE T 2.5+02cm
Liflxh, 500 pg/ml OEET 2.2+0.2cm EHAE
A ARECE UIHRERTh - 1. TC EAR
TOREMEIX Fig. 3, 4 Osit”d T &L chemotaxis
iz 0.39 pg/ml DEEITTTTIT 4.8+02¢cm &3
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Random mobility of human polymorphonuclear leukocytes with different

concentrations of antimicrobial agents and without antimicrobial agent

in comparison with normal subjects and pyelonephritis.

{9) {cm {2}

(‘;"’1 (A} (tzn J
| [

1

1-5

0.39 3.12 25.0 100 500 Control
(rg/m@)
em (s) (cmj

0.39 3.12 25.0 100 500 Contro!

(4)

T~

0.39 3.2 25.0100 500 Contro

(pg/m2) (/o)

=3 : pyelonephritis
™ L i ]

" normal subjects

(=) CB-PC

(¢) CER

0.39 3.12 25.0 100 500 Control
(1e/mo)

0.39 3.12 25,0100 500 Control

(2) GM
(¢) TC
(¢) cP

(1e/ m8)

Fig. 4

EFEEAREI LU ItEa 2 RU BBRIT/ES
2 o BRI /s b 100 pg/ml QBT
2.74+02cm EHIFEID ©—2 2R UTZH, 500 pg/ml
OEETE 4.1+0.1cm CHHEIORER 3.12 pyg/ml
DOREET40+02cm OEEZIFRAIUEETH- 1.
random mobility {&iZ 3.12 pg/ml OEE T 2.2+0.1
cm & HUERYRIE ARHEI LU 2R L 100 pg/ml
DOBRET 1.8+03cm Lo v~s 2RI, CGP
BEABORSIL Fig. 3,4 O tITZRT T & { chemotaxis
&1 3.12 pg/ml DEE T 4.840.1 cm EFAEFET
AREIILL GM tAEECHFIZRL, BEEI
72 B NN B & s b 500 pgfml DEEITE
Wik 3.8+02cm OETHUEED GM LIiZH
UBRETH -7, UL random mobility {Eix 0.39
pg/ml OEEC 3.0£0.1 cm CTHAFRE AR EITH
Uh it 2R Ic 3 OOHBEILE-T 20
BRAETH 1. LEHERTEARITI T 5 5HEH
EEBID PMN chemotaxis 33 & IF random mobility
DL Fig. 3, 4 WRTTELERARLLES
BE T chemotaxis 333 ¢ random mobility (D3
BEEDE N & OOEHKIC L 2 MEMERICOWTIER A
ENREE L OBIERERRD b, TIE
MEFOEREREE O PMN chemotaxis ~OHIE]
DOEER fiERITs 5 EEAD B AU T TC
DL, 2T CP, GM, CBPC #X I CER
DETH -1z,

2. BRESERE -
STREZE 20 ZiTi31F A PMN chemotaxis 353 OF
random mobility DfE%» FREABSI P BEEBRE
EOREEXHL 2 D% Fig. 5 R Ui,
motaxis EIIHROBEMERRE T 3.120.8cm 27
UBHEBREE TORE 5.2+0.1cm & hEFETL
NUIERATCORSE 3.3:0.1 cm SI3FECEE T
HEELEBALOBCIEREZRBD 270, &
72 random mobility AT 3 WREEF 1.6+04cm ¢
EHEAD 1.5+0.1 cm LIZZABEORECEEE S
BOgp -7z, SEHAEUVICHREE L EEBREE
EDRICIZERZRBDIZLOD, WHREFELITEA
L OHITIRIRIERIN BT EREE 2B D12, &I
SIREE TR EHFEUIENE (o=6) EBFLZ
Do TZERE (n=14) KX U PMN chemotaxis O
DTEZRUICD Fig. 6 THAH., BRYEPHRUIE
BB TOD chemotaxis fHiZ 4.0:0.5cm THRKLUIH
S TZEFIEED 3.04£0.2 cm OEGEILL BEI (p<
0.05) enhancement LTz, 753 RREYHFFGESIRE
M3 % Fig. 6 T x TER LTz 18] (Table 2, fEH]
19) IIE 2R L TOIZOIIT b b & TR A
REG@A (3,200/mms) #ARL, %@ PMN chemo-
taxis fHix 2.3cm TIEEA BL U BRLERHIELSH
- T BB s & ORI UK & D ICEE 2R
Ul Btk d B IEPITH -7z, GRS O FEIC
PMN chemotaxis [EDITTE 2R L1208 Fig. 7 Cdh
3. FUBAERG 2R IENE (n=7) LRI H-

che-



TR (n=13) OEIEFBDOEIH3 00D
PMN chemotaxis DEIEIE3ZT 72 FEPIFET 3.2+0.6
cm, Il EEHIEEC 3.2+£04cm TohHHHEE
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Distribution of chemotaxis and random mobility of leukocytes from the healthy
suject and the patient with pyelonephritis or bladder tumor as expressed by mean

of agarose plate method.

(cm) (cm)
6 1 N 6
H
mean '=
4 =% 3
51 % T4 5
4 : . 4 v
- . s
mean M
+ F mean o8 mean
* s +. 1
3 S. E. s’ LT 3 s E THT
2 1 2 4 s
mean Y mean
+ %£ *
s E. 5 | S E
11 14 H
pyelo- normal bladder pyelo- normal bladder
-nephritis  subjects  tumor -nephritis  subjects  tumor

(chemotaxis)

(random mobility)

(normal subjects; n=30, pyelonephritis; n=20, bladder tumor; n=20)

FcEBEEZRED -1,

Distribution of PMN leukocyte chemotaxis values
about the patient of bladder tumor, with infection

and without infection.

(cm)
5
mean *
4 4 + ¥
SE. .
mean .; S T
31 + normal
SE. 2
21 .x
1 -
without with
infection infection
(h=14) (n=6)

Fig. 6

Fig. 5

no-chemotherapy.

Distribution of PMN leukocyte chemotaxis values about
the patient of bladder tumor, under chemotherapy and

(anti-cancer agents)

(cm)
5 -
44 .
mean . mean .
.. +* g
31 s.i-r-:. il s
2
"
under under
no-chemotherapy chemotherapy
(n=13) (n=7)
Fig. 7
% =

REMEY & EFEOMABRICE W TRREMEDH
ERITU B 5D 5 B8 RBEN R LTz &N
512, N EOREL, BENDBAL,
s, BB I CEENOBRYE, N, ARIRET
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EHET A, ZUTREMEDICE 2B RE
PELALZNCT AELADORIG S Wi, L
5. FTROLRIENE L 5 L RN TOMMERTR
is\T B RFERREES STt UBMMEIEAMLL, M
BRI e X % I U RPEOMER L Y TS
BHTTEIREICL Y RERT~OEERRORE, £
BP2ETUID, COBRRO X/EPERITTOR BEM
[EDIshT 3 ZEAMIRTH b, SHMEERT ORI
BEgECE»o T T —RIC WS L ADEL
e HT5., BEOBRITN S SREEMBREEEE
%, MEZEDEYOFELET IR TELEINS A
#ZEH (lymphokines, cristal-induced chemotactic
factor), MR FF R, 7iv (ex& ) %,
HIEEXED fur7—¥ L Wy 8L EF T v
TY) UMFEINTDL 545 protein fragments or
complexes (Csa, Cser, IgG fragmént) ESAQIN -+
(plasmin kallikrein) Dk 5 Jsi#sE R T2 5 —
EDHHES F3 5 EHTH 5 random mobility
KDWTIRARIIAALEERNE { 2 O ERIK
DNTREBROWRITE Y 2.

—7, ZEAMNROESBECEETIRTLELT
RIBRTN 9 5 G, MEEOKEEE, BECHRAT
AAMEEDSr OB UL TWEREDOER, =ars
—BEEAEADIEM R X (VEEIO T IR E L B 1 FR
DA EYH B EREINTHED, &lgeh
5O TEBDIZD DHIORETH 5 G THE
MRS s~v4ruy 15X MROFP 2 bt
I vk 5 &5 Clarke?®, Stossel?, Manherz?26
5 OWSEIC L > Tl LTI NIz, iR, £t
BORYAEAMYE TH 5 cyclic adenocine monophos-
phate?” (LI'F cAMP :E%3) B XF 3,5 cyclic
guanosine monophosphate?®® (L[ ¢cGMP &f&3)
PEEHMROEEICHE R RIS L ORENL LN
A2~ Hills,9, Estensen’®, Sandler 5%3%4%
MEBRBRENO cAMP BED EFT X bEiarN O
NEBRELVIA 5 WBEERELIET L, #iT cGMP
BEH LRSI/ MERED B U s T T 5
LRNTNE, TNHOERR b L CBERERBET
DFHE CDNT RET 3. FLEBIEEARDO PMN
chemotaxis 33 & {F random mobility {3 & 3 IKIEEA
IHUREZ (p<0.001) %3 > TIL#RRLILL &
1T Hill¥», Wahba3® 5 0#i4 R U Th-7z. Hill
Bz T “active bacterial infection” DEEICEH
{75 PMN chemotaxis %3 ‘‘hyperactivity” /giREE%
MU EABN, FI2Z O “hyperactivity” |ZE AN
PRACEEDTBLORHELDE BEL TS,

X 5T Wahba 5 3/@ %2 PMN chemotaxis 7S
“hyperactivity” SREBERU TV A DI BBOT &
{BHHMRMIBR D cCGMP BEEMS LR UIZIZDIC
IABEBEREL TS, 6D LHNEEL D
BUFER S BB G PMN chemotaxis 33 IF random
mobility DITER A L FIEL D2 8 HIMRA
D cGMP BEENEELU D L#ERINS.
DER S HORBHEREARITE I 2NREEE
REBOBRE L ZN o X EHEROMHABREDO Y — 2
el TEED 2L, 5-5 2 % 2 BHEYET
b4 CBPC X8 CER ZEARTIE 500 pg/ml OF
G PMN chemotaxis 33 % F random mobility %
DI cEE L. —% CBPC 10g, CER 8g @k
BEAEBERONAEED Y — 2 HMZEHNFN 400~
500 33 X OF 250~350 pg/ml® ChH3 &k HIEEA

 DEE LR U BRIICEE 3 h 2 REEMHEN TR

s -7 & & 2 BEFAEYED PMN chemotaxis %5
& O random mobility KT T HBIZNIDEE
AZbNiz, GM BAKTIX EEAT 25pg/ml X b
PMN chemotaxis #5 & ¢ random mobility O#I&]%
OIS WHRBEH T 3.12 pg/ml ORE L H 3 TR
B OMEIERI A 5Nz, EENIC GM 80mg &
HROMAEED ©— 2 5 10 pg/ml' THiH L &
& Y REWER T AR 2 B E T 2554, EEORYLGH
BREOBHONGE LT enhancement 37z PMN
chemotaxis ~DFEPRBINT. FEBARH
U random mobility 28&IIhizDiz GM BHED
chemoattractant {Z Xk % § D>, GM ¢k hZRHiM
RIIEAND cAMP RENERUNIERE SHEL
PHERIS N A, TC BEAKTO PMN chemotaxis #3
& ' random mobility IZTEEREE AU KEE X
hEHIZHE SN, TC PEEHMREECRITT
FECOWTOME & UTSRAMBRAD 7 Vg —~ 2
WYABEERIMEIT A ORI D~vA 0T 4 T2
VIEBF BT P IAVONDEENELONS.

3 5iZ TC 500 mg #ERD MAEED ©— »Hds
4~5pgiml THAHT LI HEBATOBREE BT
{AFIH AR SR TRYERED PMN chemo-
taxis 2[EET 5 &% RNBTARETHS. CP i
ABTIE GM EEUL 25pgml Plo GBRET
PMN chemotaxis 2#ifil] U 7245 random mobility %
BREICE>TH ZOHEBAETH-12. Malawista
peo CP ZREMREREA O fivVEBge~o ez
PEEREIIHDOEEATH 3 EHEL T30, BED
SEBREICT CP 2 PMN chemotaxis ZHI& L7
3 DM random mobility 2HHEI LIz ozl & X b
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Hill 5 05 ZRHMIREDO cAMP BES LRI
DTk AU INERBRE~DEE L EAL S NI, GM,
TC kXU CP L EFERARMAERIAYE I3RS
BRI B A BRI OE BRI 5 D OREEIEHE
2R oTERYS B EHESNIL. N OFEEL
LEEBERBEICH UARERD B VI EHORARRS
2125 i, &3 & UTHEEOSEAMIREE
BETARRENDS L EE2TRTEHDOTSEEE
FREZE EEIL LN

DY CHEWEEREICOVWTE LD 5, Bl
1T 5 BN RE R OEYRIEEITONTE L D
MEBIZINTV D EODARBEREANELEINT Y
3. HEBEAD BT 5 HHE#O 1 oy ot
B, SHAMRSLT~vr 07> - Eick 5
ENVEGENREZ N TNBD, Uich-> TBEET
D~v w7 y—o, KRB OHESRG X FE-AE MR
DD BRI BED FRD 500 &5 L T BREUHE
DFBRICODNT SO BERZS L EZLLNS.
Boetcher %5 L T8 Leonard &4 344F DR FE 28 IE B
FICDOWTHIROEREFEZHAELIZE LS, ERAK
WU 24Bl (54.59%) KBEREEREDIET 2BRIED
12 &3R4 L, %72 Hausman 549 3 2481 DR g HVEE
BHEE DS H30%B I EEREEEDRIGET 2B &
BT A, X 51T Faifeman 54935 EE
1780 1181 (64.7%) 1< PMN chemotaxis {EH3IE
BACKLUOGIINTOWIZEBEL TS, 20X
CEEREE THIR Y U S HMIROEERED
MFIaNBERFE UT Cohent®, Pickering 54PiT L
TUSEHEEMIE L D Csa, Cser lipopolysaccaride 73
E #EFERT 2 RELT 2 EERTFAB I HSEE
INBLDTHB EBNTLS. Normans®, Steven-
son®, Snyderman®®, Pike5? 33J 8 Melzer 5523,
D DEERSEZEMN T 2ER T v 22 HVICE
VMEBREBEPREL TS, oW EREESBHEL
12 U A TOHEBRBED b BERTAELIESEE
3h, 2Rt h=rn v, —v, BERBIUFEEH
Mmk’s & OMBOEESME I NI LHEL T 3.
EHO FETIE NREREERE &L FREALO Ho
PMN chemotaxis {HICEBD EHRED 3 -7205,
TS REE BRI 203 LTz 6 RIS
FNTOWIND T, BEERDFEL TOEh o I14E
FUCNTIE U TR TGk PMN chemotaxis {#id
EBAORBICHUEEXER b » TEERRLI. C
TUTHERORLE L —HIT BRETH 5.

—fc g (REBARD 22U T 2EEESS
BT3RS & EITHEDSEE U RV R IBIT /2 b

I ENDNTI A58, L OEE & U CHERRE
T 5 12D IAG ORI 5 R ET U
TWB L, BLUTHEAILHENE AR RS
AN UMiZRE E UTIEA T4 C LR EDE
AbN5. FEOREICTHE Ul {EBEmE T5Es
7P EDE TR BIMLEBELZT T BERE
RITTWISWER & OMic PMN chemotaxis {HDHE
BEZRDISh-12, Ud U Pickerings o Feld 559
DOEEIC L IUIFITH B, FRERE~ORZE DI
REEHMRRBRORRE v o BER~OEENSH
AUDERHMMREER22 5 ToTER EZ> T3
EBRTNB L& & hERICHERS A8, [ M 3R 8
BEICOWT RT3 BEBHS & Bbhi3. HBikic
Fig. 6 I x OEBICTR UTER 19 (Table 2) 2o
WUEBHT 5. MEFIEEERE LIELIEREL
BEIIE % 2 U T2ES] CRUNLEE % 36589 5 aicElE R
WE 23Tz, BUIMETGER CRP 64, Ififh 75
mm EFUE L TOTIZ S 2db © 3 ki B e B0
ZEL, FNEORBAMBRZ 5 1 MRBLEET 2
ERIT0% DER A MRCIEHASHAMERTIRS 5 h
BROBERUIZFCEE O AL (Dohle body) 2789
72. Wintrobe 55T kiU EEOEHIIBEFLUE
B MERMER < VIRT BEO KB cok
SR AGE 0 ZRHAMBRE DIz & B, 35
IT Gordin 557 #f AL R & D ZRAMBRZ “toxic
neutrophil” LFFU TV A, McCall 53813 “‘toxic
neutrophil” OIEEFRITONWT B L2 & T AIEEA
DOERAIMBRICILL 2 DIEERIZ2BIIET LT
LN, 351 TDE 575 “toxic neutrophil” (D]
BU BIERED PRIE ARTH S & BELTH
. LB ONEEEL LOEAITOEAGLR
SEREMEROEEMED 2.3cm EFPICEE 2R L
72 & & b toxic neutrophil &2z 577, KISALE
Bliz B BYUER X 2OER % & - 1.

UL, in vitro [T 2 BEBEREED PMN che-
motaxis 33k FREHLAEFID PMN chemotaxis 1T
TS, SOIENEREBE TS PMN chemo-
taxis 2Tz, COEER SFHBREE TO PMN
chemotaxis |JIEFR AT LU H&IT enhancement %
RUT.. UbLUBEERBEFICHURE D L REHE
RO EN TR 2 W IZKRBIRILERFRE T3 C
Lt &5 UTHEIOHMMRESEERE? X123
CEBEBALNADTHETNETHS. TR
BEZ TO PMN chemotaxis (ZIEE A H UIH
NAFEARR LI E L D, HBIEE TORBBRE
Rft AR I 2 PUAERHE 51 B8 N ER Hse
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RIS BV B-5 7 & & BEWBELEE L
nEELLRI
& B

BEBREE BL U BRESRE TO SKAMmMR
HERE (PMN chemotaxis) % agarose plate #:%fj
WL, T BREREE I oW Tk CBPC,
CER, GM, TC & X ¢ CP 5 BEEOHERID PMN
chemotaxis TR T EEITOUNTHNTL.

) BEBRES

QD BEBREZTO PMN chemotaxis ffid 5.2
+0.2cm TEEAD 3.3+£0.1lecm KELUEER p<
0.001) enhancement U Tt 7z, F 72 random mobility
{5 BEES EET 3.1+402em TERAD 15+
0.1 cm icHilL enhancement L Tu7z (p<<0.001),

@ 5BEEOPERO PMN chemotaxis {TRITT
By, ZORENL- & IHHOM TC T, 2
¢ CP, GM, CBPC 5Lk 7* CER DIETH 7z,

® %&b i< PMN chemotaxis % ffifi] U7z
TC 3D 4 EH &3 8 b 0.39 zg/ml ORFITT
WEER 2R, 100 pg/ml OWEWET 2.7+0.2cm &
WEDOE—» 2R U, TC OEFRANONIRE
BEANTOMABEED C— 7 {E) 4~5pg/ml TH
27 & X b AFHERECIZ PMN chemotaxis ~ Dl
HE2RETIDEND 5.

@ CP 3 TC FE&ERTIRINDY, 25 pg/ml
BEET 4.0+£03cm & PMN chemotaxis Ofl%
RL, TIZERKBOLNIBEETO MABED
10~13 pg/ml TH 5 &k DERKRERETCIE PMN
chemotaxis DINFIDEE 2ZET 5 REBD 5.

® GM X 100 pg/ml OFERE T PMN chemotaxis
2S5 § ODBKICAN b s 58 Tld PMN
chemotaxis ~DEEITEMTH -7z,

® GCBPC, CER XD -7 7 ¥ »ABEFfiEwE IR
500 pg/ml DEEEICTS PMN chemotaxis ~DH]
FIVEMCH-Te &k b, BRMCHER SN HRE
BT PMN chemotaxis "DEBIZS N DEEZL
b,

2) BhEZEE

@ Y% BERLTWIS o T2 14 EEFITO PMN
chemotaxis {§i3 3.0+0.2cm TIEEAD 3.3+£0.1cm
IHUEBITEE?R L. (p<0.05). UbUEgupt
FAEH 6 Bl % InA #E LIz & €5 PMN chemotaxis
fEid 3.103cm TIEEALDHICERELE2EBD L
o,

® HEREE 22T IERIEE (TR TO PMN

8% 19804

chemotaxis {giZ 3.2+0.6cm G, =T o1z
FEBIBETIX 32404 cm Th VBRI EREELR
Digipo T,

RMERZBCHI0, RIEERELCCHEMEEDY
2 U B EMEREBRICEEL 2R OBERLE T, &
TAPRICEUEA OHEE, RIS UHS
DOFBRAREEE, AEEIAPNTREEGELICRER
EEHEEE R ARRL R BE R R LICRE N LY. kA
X OES RN H A EFREEAREB LUE TEEX
BRAEESBAC B TRER L.

X [

1) Klainer, A. S. and Beisel, W. R.: Oppotunistic
infection. A review. Am. J. Med. Sci., 258 :
431~456, 1969.

2) Smith, H.: Oppotunistic infection. Br. Med.
J., 2: 107~110, 1973.

3) Goodley, E. L.: Diagnosis and management of
oppotunistic infections. Part I. Pathogenesis.
Compr. Ther., 3: 33, 1977.

4) Feigin, R. D.: Oppotunistic infection in children
I. In the compromised host. J. Pediatr., 87:
507~514, 1975.

5) I/ & - FHEHBE  Oppotunistic infectien; 45
£5 —REOBYE— BEFO0H0H, 11I:
976 ~981, 1979.

6) AR ¢ IRERERGUE. W LI5H, 65: 81~
83, 1977.

7) Drutz, J.D. and Mills, J.: Immunity and
infection. = Basic and Clinical Immunology

edited by Fudenberg., p. 217~228, 1978.

8) #ilFER ;. BEPED voiding defense mechanism
HEHFTCOWT, “BYSAEEE2D T
vyRe Y akY, HRE 60: 563, 1975

9) |l % REPDWE IgA OBFL. BUWREE
70: 1129~1141, 1979.

10) Baehner, L. R. and Boxer, A. L.: Morphological
and biochemical alterations of polymorphonu-
clear neutrophil (PMN) leukocytes from patients
with inborn errors of phagocytic function:
A~ comprehensive review: Inborn Errors -of
Immunity and Phagocytosis., p. 201 ~218, 1978.

11) BEEZ - FREX - fEEE - AMER | 25
HIMBREREREC AT BH5E, B 1 REEsEAl
DOt bEHAMBREERICRITTHE. WREE,
25: 883~890, 1979.



B[ : PMN #ERE - BRE L L BEE

12) Bellanti, A. J.: Protective mechanisms involved
in the immune response to infectious agents
edited by J. Bellanti., 355~369, 1978.

H.P.

responses directed against infectious and para-

13) Lagrange, and Capron, A.: Immune
sitic agents. Immunology edited by J. Francois.,
p- 410~444, 1978.

14) $k BB RE—Z OFELEHICOWT— H
WAL, 56: 37~41, 1967.

15) SRBE— « | RIE ARG, ABERERAL
Ese, 12%, 1976.

16) Lepow, 1. H. and Ward, P. A, (Eds.) : Inflam-
mation—Mechanism and Control—, Academic
Press, New York. London., 1972.

17) Jungi, W. T. and McGregor, D. D.: Dissocia-
tion of macrophage accumulation and local

chemotactic activity in delayed inflammatory

sites.  Cellular Immunology., 47: 274~284,
1979.
18) Schiffman, E., Schowell, H.V., Corcoran,

B. A, Smith, E. and Becker, E. L.: The isolation
and partial characterization of neutrophil
chemotactic factors from Escherichia coli. J.
Immunol., 114: 1831~1837, 1979.

Ward, P. A, and Newman, L. J.: A neutrohil
chemotactic factor from C’5°. J. Immunol.,
102: 93~99, 1969.

Lachman, P.J., Kay, A.B. and Thompson,

R. A.: The chemotactic activity for neutrophil

19)

20)

and eosinophil leukocytes of the trimolecular
complex of the fifth, sixth, and seventh compo-
nents of compliment (C567) prepared in free
the lysis
Immunology., 19: 895~899, 1970.
Kaplan, A. P., Kay, A. B. and Austen, K, F.:

A prealbumin activator of prekallikrein; III.

solution by reactive procedure,

21)

Appearance of chemotactic activity for human
neutrophil by the conversion of human pre-
kallikrein to kallikrein. J. Exp. Med., 135:
81~97, 1972.
22) Valone, H. F.: Modulation of neutrophil and
eosinophil polymorphonuclear leukocyte chemo-
taxis: An Analyvtical Review. Clinical Immu-
nology and Immunopathology, 15: 52~635, 1980.
23) Senda, N., Tamura, H., Schibata, N., Yoshitake,
J., Kondo, K. and Tanaka.: The mechanism

24)

25

26

27

28

29

30

31

32

33

34

Natd

)

~

)

)

=

)

~

)

)

931

of the movement of leukocytes. Exp. Cell Res.,
91: 393~399, 1975.

Clarke, M., and Spudich, A.]J.: Non-muscle
contractile proteins; The role of action and
myocin in cell motility and shape determination.
Ann. Rev. Biochemistry, 46: 797~822, 1977.
Stossel, P.T.: Contractile proteins in cell
structure and function. Ann. Rev. Med., 29:
427~457, 1978.

Mannherz, G. H. and Goody, S. R.: Proteins
of contractile systems. Ann. Rev. Biochemistry,
45: 427~465, 1976,

Sutherland, E. W. and Rall, T. W.: Fractiona-
tion and characterization of a cyclic adenine
ribonucleotide formed by tissue particles. J.
Biol. Chem., 232: 1077~1083, 1958.
Ashman, D. F., Lipton, R., Melicow, M. M.
and Prace, T. D.: Fractionation and charac-
terization of a cyclic 3+ 5- guanocine nucleotide.
Bioch. Biophys. Res. Commun., 11: 330~336,
1963.

Rivkin, I. and Becker, E. L.: Possible implica-
tion of cyclic 3-5--adenocine monophosphate in
the chemotaxis of a rabbit peritoneal poly-
morphonuclear leukocytes. Fed. Proc., 31:
657 ~660, 1972.

Goldberg, N. D.: Cyclic nucleotides and cell
function. In: Cell Membranes, Biochemistry,
Cell Biology and Pathology, edited by Weissman,
G. and Claiborne, R., 185, H. P. Publishing
Co., New York, 1975.

Tse, R. L., Phelps, P. and Urban, D.: P-ly-
morphonuclear leukocyte motility in vitro:
V1. Effect of purine and pyrimidine analogues:
Possible role of cyclic AMP. J. Lab. Cli. Med.,
80: 264~274, 1972.

Estensen, R. D.: Cyclic GMP and cell movement
(Biological Sciences). Nature, 245: 458~460,
1973. ‘

Goetzl, E.J., Wasserman, S.I., Gilgi, I. and
Austen, K. F.: Enhancement of random migra-
tion and chemotactic response of human leuko-
cytes by ascorbic acid. J. Cl. Invest., 53:
813~818, 1974.

Hill, H.R., Estensen, R.D., Quie, P.G,,

Hogan, N. A. and Goldberg, N. D.: Modulation



932

35)

36)

37)

38)

39)

40)

41)

42)

43)

44

=

45)

WRACE 26% 85 19804

of human neutrophil chemotactic responses by
cyclic 3-5--guanocine monophosphate and cyclic
3.5--adenocine monophosphate. Metabolism, 24:
447 ~456, 1975.

Sandler, J. A., Gallin, J. I. and Vagham, M.:
Effects of serotonin, carbamicholin, and ascorbic
acid on leukocyte cyclic GMP and chemotaxis.
J. Cell Biology, 67: 480~484, 1975.

Hill, H. R.: Cyclic nucleotides as modulations
of leukocyte chemotaxis. In : Leukocyte Chemo-
taxis : Method, Physiclogy, and Clinical Im-
plications edited by Gallin, J. I. and Quie, P.
G. pp.179~192. Raven Press, New York, 1978.
Hill, H. R., Gerrard, J. M., Hogan, N. A, and
Quie, P. G.: Hyperactivity of neutrophil leuko-
tactic responses during acute bacterial infection.
J. Clin. Invest., 53: 996~1002, 1974.

Hill, H. R., Warwick, W.J., Dettlof, J. and
Quie, P. G.: Neutrophil granulocyte function
in patients with pulmonary infection. J. Pediatr.,
84: 55~58, 1974.

Wahba, A., Cohen, H. A., Bar-En, M. and
Gallily, R.: Enhanced chemotactic and phago-
cytic activities of leukocytes in psoriasis vulgaris.
J. Invest. Dermatol., 71: 186~188, 1978.
Martin, R.R., Warr, G.A., Gouch, R.B,,
Yeager and Knight, V.: Effccts of tetracvciine
of human leukocytes. J. Inf. Dis., 129: 110~
116, 1974.

Malawista, S. E., Oliver, J. M. and Rudolph,

S. A.: Microtubulus and cyclic AMP in human -

leukocytes. J. Cell Bilo., 77: 881~886, 1978.
H.S. and Landy, M. (Eds.):

of cellular immunity. Academic

Lawrence,
Mediators
Press, New York, 1969.

Boetcher, D. A. and Leonard, E. J.: Abnormal
monocyte chemotactic

response in cancer

patients. J. Nat. Cancer Inst., 52: 1091 ~1099,
1974.

Hausman, M. S., Brosman, S., Snyderman, R.,
Mickey, M. R, and Fahey, J.: Defective mono-
cyte function in patients with genitourinary
carcnoma. J. Nat. Cancer Inst., 55: 1047~
1054, 1975.

Faiferman, I., Gleicher, N., Cohen, C.J. and

Koffler, D.: Leukocyte migration in aovrian

46)

47)

48)

49)

50)

51

)

52)

53)

54)

55)

56)

carcinoma: Comparison of inhibitory activity
of tumor extracts. J. Nat. Cancer Inst., 59:
1593~1597, 1977.

Cohen, M. C., Bronza, J. P. and Ward, P. A.:
In vitro production of chemotactic inhibitors
by tumor cells. Am. J. Pathology, 94: 603~
614, 1979.

Pickering, L. K., Anderson, D. C., Choi, S.
and Feigin, R.D.: Leukocyte function in
children with malignances. Cancer, 35: 1365~
1371, 1975.

Norman, S. J. and Sorkin, E.: Cell-specific de-
fect in monocyte function during tumor growth.
J. Nat. Inst., 57: 135~140, 1976.
Stevenson, M. M. and Meltzer, M. S.: Depres-
sed chemotactic responses in vitro of peritoneal
macrophages from tumor-bearing mice. J. Nat.
Cancer Inst., 57: 847~852, 1976.
Snyderman, R., Pike, M. C., Blaylock, B. L.
and Weinstein,. P.: Effects of neoplasmas on
inflammation: Depression of macrophage ac-
cumulation after tumor implantation. J.
Immunol., 116: 585~589, 1976.

Pike, M. C. and Snyderman, R.: Depression
of macrophage function by a factor produced
by neoplasma: A mechanism abrogation of
immune survillance. J. Immunol., 117: 1243~
1249, 1976.

M. S. M. M.:

Macrophage function in tumor-bearing mice :

Meltzer, and  Stevenson,
Dissociation of phagocytic and chemotactic
responsiveness. Cellular Immunology, 35: 99~
111, 1979.

Feld, R. G. P.: Infections in

patients with malignant lymphoma treated with

and Bodney,

combination chemotherapay. Cncer, 39: 1018~
1025, 1977.

Hoecker, J. L., Pickering, L. K., Groschel. D.,
Kohl, S. and Eys, J. V.: Cwrrent concepts of
bacteremia in children with malignances.
Cancer, 44: 1939~1944, 1979.

Pickering, L. K., Ericsson, C. D. and Kahl, S.:
Effects of chemotherapeutic agents on metabolic
and bactericidal activity of polymorphonuclear
leukocytes. Cancer, 42: 1741~1746, 1978.
Wintrobe, M. M.: The leukocytes, pp.224~



Bm .

294, In Clinical Hematology, 6th ed., Lea and
Febiger Philadelphia, 1967.
57) Gordin, R.: Toxic granulation in leukocytes.
Acta. Med. Scand., Suppl. 270 : 1, 1952.
58) McCall, C.E., Caves, J., Cooper, R. and

B

2% L

[ = iy

933

DeChatelet, L.: Functional characterization of
human toxic neutrophils, J. Inf. Dis., 124:
68~75, 1971.

(19804F 4 A 14 B REBESZA)



