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Phagocytosis of BCG by Peripheral Blood Leucocytes of Tuberculous
Patients Complicated with Diabetes Mellitus

Toshihiko HARA*, Kaname IWASAWA, Akihiko SHINKAI
and Kaoru MIURA

(Received for publication September 20, 1979)

The leucocyte phagocytosis of SH-BCG was determined iz vitro using peripheral blood taken from
patients of pulmonary tuberculosis both with and without complication of diabetes mellitus, and the
results were analyzed in relation to humoral factors. The following results were obtained: 1) Hyper-
glycemia (glucose>250 mg/dl) did not affect the phagocytic activity, but stimulated exocytosis of
bacteria which took place immediately after the phagocytosis. 2) High serum concentration of free
fatty acids (>0.25 mM) reduced the phagocytic activity. 3) Anti-mycobacterial antibody, essential
for opsonization of BCG bacilli, was found sufficiently in all diabetic patients.

In addition to the above clinical study, diabetic humoral abnormalities were reconstituted using
1) High
glucose concentration (500 mg/dl) stimulated exocytosis of bacilli, which was accompanied with leu-
cocyte damage. 2) Saturated fatty acids (ImM) inhibited phagocytosis. 3) Ketone bodies and

acidosis did not influence the phagocytic function. 4) Insulin had no direct effect on the phagocytosis.

normal blood, and a similar experiment was carried out. This gave the following findings:

The above observations seem to indicate that the humoral immunity is intact in diabetics but the
serum abnormalities inherent to diabetes such as high blood glucose and high free fatty acids may
interfere with the normal function of phagocytes which appears to be important in the effective

defense against tuberculosis.
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HIRCEIERECOEENDET, wboisvay
VERRIC X 5 BE I DEE R 2 Lic, Tk bR
FBERMRAFROLEF TEEIXEETS &, o
b IEE SRR MER D BB 12 B IRR B % 7k
7 ORERINER SR CET T2 222 b R L,
BRI D7 137 PO BB Z AV ER T, AEBOSE
TEALBERFEECETLTEY, ERF=zv  te—1
X hEE LI EHE LT3,

BERRCHR AR EE LT~ r 7 >~ T
BV, O ZHIMEEREDOREOHFTEL LR S =
ER—IRITH D2, FE L IEREE Bk B
THRBERENT T e —F 2R, FOPRDOHE— &
LT, BRFEAOEESEOFRBEMmMED BCG iz
ST A REE OB RN, Th L& 4 ORERRMEAER
F L OBIHE BRI Lico THET 5,

vl ®

SH-BCG mF#l : 3Ry iz Kunze 58 B
V>, Dubos-Tween « 7 07" 3 v e {kEEH 60 ml i 3%53% |
7z BCG Bz 3H-7 5> (New England Nuclear)
3mCi, 0.12¢ = A%¥INL, Fiz7 BREEEELC
B% H CE Ulc, Ba st CHITEOR &0 %
FCEOIGBA LR D E L, HhbHhE 30 mpCi/105 {HEE
ELLiborfvie, By, EEemyE (EDTA+
ZbF + ) v aRINZL C0SHBRE Lich D) HEAL
TeD LB EHER L, MR E & A CEE cAamEk
L onbRole, HEERIL 0.05% Tween+0.25%
v FE 7 L7 3 v (HSA; Worthington Biochemicals)
CIFE L, HEEEERAE L, (ERORERO X b Eik
AR,

B EERIGDREITE © ~-2) v InFMI 0.5ml %
7 ¥ v B (100 mg/dl) AT AR (4C) T2 EPkE L
TefiER &, miE GmEE B, B7 4 7Y v L)
0.5ml iz LI-E#K (20~30 47, 4°C T opsonize L
72) REAL, 37° WinRERE T2 2 L2 X ) AEKG
BITISb¥ I, KIGEIRL, 4C D5 % o717
3V +0.8% BHE+0.1% 2k bV v 4 (1L.2ml) 12T
JEHE 0. bml (BAW E2TiE 0.2ml) FEATDHE &
X2 TfTleotc. % L CRIGEIEE DOR¥ % 1, 000 rpm
x 343l Lic Bl 1 ml o fddaens & Mifast s ik
HRWD, RUSBHIARTO - Off (&) & Ol EER
& Lie, BRI Ry v Frvavavay vy 2 —
TITIR D70, IR FERCEEN CAEBIGY WET S &
2L, MR 0.5ml ¥ b oFMmERkic > & FmERE &8
KDL 10 B IO 11275 X 5l E Nz, 10, 20 %
L OB DERERATIE Lz, T ioliBka iS5
ELT, 12HCHE, o1 2 cmiE%5%
HSA jin Hanks - C5 f5HH L7224 D, % 0.5ml %

i OFE S5 % g B
Wite L7232 T 1 ADEBE T OWT, (1) Bk
B OAN0T100% MFCiFES et o, (1) AmER
EEDILAI0T20%IMEIZ 5 257 b o,  (II) Bk
EHE DA 1 T100% MET 5 v xfdh o, V) Hit
HEBEDIAY 1 THIMET 5 N7 b D, D4>D4
SE e THELR T oich T Th 5, FHIME MERE
1X9NT 5,000/mm? L {RFE L7z, 7s¥ Hanks i (pH
7.4) WL 7 FokE 100mg/dl & E T B,

Wit - ERPERBE A h DR SRR T LB S
PERE BT X ofe, FERACT L Qi3 ek
(%3 RFP+INH %&7c) 2 1Tcbh TR D, Wik
F TOLEEEMGIRIL 8 » AR ch o, BRK
wE O LICIifs B A o8y, Bk il ko
LA BREN PR SR TR 0 (1 5 AR, 2o RmEc
K UTIL v A Y VESFHEEDRIETInbh T I EE
Bl Tz, SEENIEERIR DIFFERIMOE I L Th
Z LRG0~ DIEGICIR D, HERFRA R L OgE
BHCERE LOWHOSANTE B F—FK%T+5 X 5
TRIRE BFREDIEMI A A 78, BHIRIMER VX 43T 10. 30~
11.00 DEFEATZER: (814 7.00) 1277827,

M7 F o B, IR OWE « 7 PR s
= A AT E =R X WE U, RIS ERL,
SR OW TR LoDy, 0% 2-(2-57 VU v
T)p-r vV = v (B #itEE LTREER LK,
BOERBULNEHEE DRI & BT —ETH DT,

I PR PUA DI « Middlebrook-Dubos @ v &
CRMEREEE I L ORI 1 X ot, b v ORimER
PRI TR Y <L 7 ) v (Lot No.14) % Fu 7z,
TREN DG D% R R ME A TR % 2T
YUkl 2 2R Urc, SBumiB sl (1 » ALR)
BARERAF L,

S S OWERFIEME R T ORFEE & Bk 2w RS
CRIT TR BRI\ TR 2 2 s o D&
BOSH HMEEREE M ER B SO RuE 3 B O TR L
Wz X 5B, TXT2 AD Y M i B 3% OmE
(e 5 Middlebrook-Dubos ZIGIT B X 5 35 & O°
X5, BIMix5 BXO X10 THDOr) THID,

BB 2 B MO 0 0.5 ml (g 3k O Mk
R, TR 7N REA N CHELES 100, 300, 500
mg/dl & L7zii 0.5 m/ i ¥ L C105[8 37° TiEE:
L, RWNTZRAEKE Lic, —J SH-BCG % -5
BEoMiE 0.5ml 12iFEL, MELRES L CAmAEg
IR,

BT 5 BB R IREE O % 1 0.5 ml g
HROMmER % PE vy, ch% 0.5ml o ATHE (5%
HSA-Hanks ¥ : i =4:1, iz 2 cfgilEE%d 1 mM
i L5 Hm LA b o) iFEEL, 1055 37° T
BLIDOBEE, Zh& H-BCG % iHilE L ATIfiE
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0.5ml #EH L TAEY BtA S v, BB EE»T
1DV BEDOT L2 — A AT DT, WRIZLFRED
T = AEINRT,

LR T AEEE, b VIROEE | HEILEEED
BOBELE L, SR D pHIL7. 4 1CabEi,

BB 5T Y F— v AR « v KIGHERE M
¢ opsonize LI Pk LicEH A AL, Hx D pH
B7° BT 3) D5 % HSA-Hanks g DR CTAEZTT7L
eI,

BECHTAI VAV Y RZOFE  FEM T
DeMeyts 5100 FHEIHEL, T OHETmMER»HA ¥
2 VERBE U, Z2ERICEIR Lcmg 0.5ml ot
BRATE, Shi 7 FoinsiiaEn (7 F v 100
mg/dl, 0.15M 7 =vE-y vE-7 + ) v 2, pH6.5)
50 mliz R L, 37°3054EH L To Bl X )l
FRABIR L, ZOMBELRS 5 —ERIZL, 20D
M%7 N ¥ (100mg/dd) fn0.01M J vEET + ) ¥
g, pH7.4 T2 EPE, TEIZ 5 95 HSA-Hanks
T L, DeMeyts B100 kI X b 151~
4 v AV VERBWTHE DI EZH, DEOAET LY
AT EMERC A5E LT d v A Y Y0955 3
SR LHES NI, A YAV YORZ LR TOARE
1%, =5 LCIEBL L cBRkiFiEgEZ opsonize L 7z SH-
BCG %47 5% HSA-Hanks 3 0.5ml ZEAT 2 2
Lt Yo T T 0. T OREXTHA VAV VRN

DB B BB, VE2T—A VAV Y (/&)
AR EE 400 pU/ml i27e % X 5 RIS na e, &
DOEEMEREILA ¥ A Y YERINEL105TE 37° TR LT
LB RS LD T, MBERD A A VRO
Fz AU IRBIFE INZ 7o,

EMERD bV v T~ : AT S S L
FRERIME A AR D5k CfF D, HmBRE : Bf=1:1
DT BCG %%, 305 HIANE L7cn b RIGHK &K
Lize 2D 53%mb 0.1mlx kb, 4CTOpuD2%
bRy T KR EBAY LD 5 SlEE, b
WTohE 2ml OAEFAKKTHER L TIERICEA,
gaig L, HYLABEMBREREE L, MRAKE ST
WHMAE D 1 FHRHRCRER SIS AR B o7
it T ote, & OJFEC XAUSRMmERkE L OHEEE
mEREgeE 53, EDTA % fnx T4 M= REL
MO BAMBE TN TH ok, HH LA
R A A EmER OB Tirk i THE L TRD,

¥ 0.5ml iz
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A
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Fig. 1. Time Course of BCG phagocytosis by
leucocytes from normal blood in various leucocy-
tes-to-bacteria ratios.

* The measured radioactivity of the 100% value was
4285( @), 43697 (O) and 432, 246 (x) per 10 min,
respectively.

Table 1. Microscopic Observation of the Phagocytic

Ability of Polymorphnuclear (PMN) and
Mononuclear Phagocytes from Normal
Blood, after 10 min Incubation with an
Equal Number of BCG to the Total
Number of Leucocytes.

Number of BCG-containing | BCG-containing
phagocytosed monocyte
BCG per PMN % total
phagocyte (% total PMNs) monocytes
0 68.0 84.0
1~2 15.5 0
3~5 10.0 6.0
6 ~10 4.0 6.0
11~15 2.0 4.0
16~20 0.5 0
Average number ‘
of BCG per 1.30 1.24
phagocyte
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Table 2. Phagocytic Activity in Tuberculous Patients with Reference to Other Clinical Data
Phagocytosis | ]
Case Glu FFA — — | HA HL I P00 9
I T [ m v |
1 84 .18 41.0 16. 1 30. 2 15.6 x5 X 320 .87
28.6 17.2 11.8 13.4 |
24.9 15.6 16.6 11.5
2 8¢ | .51 36.7 21.1 40.9 20. 4 X 20 X 40 .73
| 17.7 14.0 17.9 13.6
13.0 10.6 14.8 11.7
3 9% .08 11.5 8. 15.8 12.2 X 10 X160 .96
? 10.5 10.7 13.6 1.9 1
9.5 11. 11.5 13.2 |
|
4 9% .06 21.5 17.5 17.9 126 | X 20 x80 .47
23.0 12.8 13.6 | 14.5 f
10.9 14.6 1.7 | 148 1
|
5 96 .07 22.6 13.6 19.3 10.7 X 40 x40 | 1.30
1 10.0 14.1 10.8 | 149 ‘
| 13.0 11.6 1.8 112
6 100 .07 21.7 13.5 25.6 | 16.2 X 20 X 40 71
| 22.4 15.9 21.3 | 112
15.9 12.1 18.7 | 127
|
7 108 .08 26. 1 10.6 14.1 10.5 X 20 X 320 .88
14.8 9.6 12.3 | 9.9
13.0 9.1 14.6 11.0
8 110 | .07 13.1 10.9 18.7 11.2 X 10 X 640 .86
1 13.5 8.5 1.4 11.3
11.6 10.2 10.9 10.5
9 112 .06 11.6 9.6 8.9 7.1 X 40 X 20 1.02
9.7 10.0 10.8 7.9
9.9 12.1 14.3 9.4
10 114 .07 10.0 10.7 11.6 10.1 x 10 % 80 .98
9.7 10.7 14.0 11.2 |
9.5 10.2 11.4 11.9
11 133 .00 12.1 8.7 12.7 12.6 X 80 X 640 .92
13.7 10.1 145 | 12.8
12.6 9.6 13.7 | 13.2
\
12 168 .08 20. 3 23.3 229 | 28.2 % 20 < x5 .96
20. 4 14.8 16.1 44 !
19.6 15.7 179 | 145 ‘
13 215 .08 17.1 13.4 31.4 | 11.4 X 40 X320 .72
(117) 19.2 16.7 13.8 | 12,9 ‘
13.9 15.2 14.0  12.9
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Table. 2 (cont’d)

| Phagocytosis ;
Case Glu FFA B 7 HA : HL T30’/ L0’
! I | I | I Vo ;
| | | | | ; |
14 276 | .08 23.1 | 154 | 225 | 23.7 x5 x40 1.27
(279) | 122 9.9 106 128
| | 155 122 . 123 133 |
‘ i | ‘ i
! ! | . |
15 280 .25 29.9 210 13.8 128 x40 X160 1.03
o @3 206 | 145 126 136
} 2.2 | 175 | 145 125 |
| 3 | j ;
16 288 .18 20.8 | 195 256 | 183 x20 %80 L1
- @3 213 . 19.8 | 206 = 20.7
| 237 270 222 246
17 | 323 .25 3.8 1.4 195 121 | x5 | <10 .35
(292) 153 86 129 | 137 | |
84 105  16.8 13.9 |
; ! : .
18 332 .21 9.5 | 25 12.2 8.8 | x20 X 10 1.00
- (232) Co1L9 47 109 1.9 !
i |
| l 1.9 48 124 14.9 i
19 | 340 .06 1.4 101 9.8 10.3 x20 | x20 L1
| @0 13.2 | 109 | 1L2 1.5 |
| 14.7 | 134 13.1 11.7
20 344 .09 22,6 | 19.6 23.8 21.6 %20 %20 1.09
(290) 21.1 20.6 26.0 20.4
23.0 23.8 24.2 23.8
E
21 360 .16 15.6 9.8 15.2 15.1 %20 X 160 1.15
@9 S 1L6 150 17.3 15.4 ,
13.3 | 187 | 29.5 15.7 1
i i i
22 368 .2 3.1 0 132 39.2 23.7 < x5 %20 1.06
| (299) 16.4 12.1 13.1 12.1
| [ 17.4 15.8 14.3 18.8
28 392 .84 2.6 172 | 30.3 21.5 %40 x20 | .89
- (833) 174 9.9 18.4 10. 4 |
; 154 10.3 17.5 1.0
24 416 13 1L7 11.0 10.1 9.0 X 10 % 20 1.03
(282 12,2 12.4 11.3 11.6
| 12.6 12,9 15.1 1.3
|
25 | a8 .09 14.8 10.7 14.3 9.8 X 20 X 320 1.31
(88 13.7 | 148 | 147 | 119 |
! i 17.9 12.1 15.7 12.6 1

Glu, serum glucose (mg/dl), the values in parentheses indicate fasting serum glucose; FFA, serum free fatty acids (mM);
HA and HL, Middlebrook-Dubos hemagglutination and hemolysis tests, respectively.

Phagocytosis denotes, from the top to downward in each column, the rates of non-ingested extracellular bacteria (%) at
10, 20 and 30 minutes of incubation. I and II, leucocytes : bacteria=1:0.1; III and IV, leucocytes : bacteria=1:1; I and III,
with 100% serum; II and IV, with 20% diluted serum. Iso'/Iz0", ratio of extracellular bacteria at 30 min/extracellular bacteria
at 20 min determined by the experimental condition I. The radioactivity of the 100% value was around 4.5x10® (I and II)
and 4.5x10* (III and IV) counts per 10 min, respectively.
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HEIEA, ¥ X O R T B E & i B EEiR IR
(FFA), % L T Middlebrook-Dubos iz X2 Tl
TV YA, ISR M E D K DIER b
Bz 2 TR Lic, # v = RNOIMBEET R 2GRy i
ETH D, AEOPESMS L, 1L, 111, IV X [HE] 2
BRI X S IER R XU MERROBE T L2 4 FEOMHE
HAEDEERL TS, BERIEOEFNEMBILIEEY
RN ICEORERC T AR REE, %) ¥EKL,
BB D105, 2053, 30 METH Do Iao'/la’ XIAES
i LIz sl 2 BRERDO305E L 205 ED . TH %,
ARERGCRIETEROBE B AnRInc L
T 1/10(1) X8 1) & Lick X OBEE DR
LirER—ERZR T LRSI,
BRERIGCRE T BAMERROPE L2 0 L 1II
OV 7 ALMERED 100% THh 523, 1L IV i1l
EENWBCFERIL TS, ZOMBERROBRITK
EDt, 1ZEAETNTOER T, IL IV OFRMmE
BB BI105MED S I, IIT o 100% miEFC BT
BRI HEL Ieo T @FERIMFFRTCOHRER
PUEADT) . iz IL IV Tif, —lcARE SHI-EMN
BUAMmMR» bk Sh 288 (@EERE) OB

9% Glucose=250 (e)
° o Glucose<250(o)
40
o
L]
[ ]

:g 30 »
=
® ° °
8
3
o o b °
g P
o 20F °
8
2
2 © .
Z o
;% o Oo ) [ ]

10 ° R

0

100 200 300 400 500
Serum glucose (mg/d?)

Fig. 2. Relation between Iy’ (initial velocity of
phagocytosis expressed by non-ingested extracellu-
lar bacteria at 10 min under Condition I) and
serum glucose.

W OESE E2F

Rons6lb%hot,

R IAE & RERIG @ 4tk Tie X2 CRIE L EREER D
10518 (1) & IMBEMEE DEIRER 2R Lic, BIHs
CHERR OB AN S = LD TE % MEE(E 250 mg/dl
P EofEfI: (@) T, ThRHEDESL (O) TERLK
CUTo#RETH, MEEC L>TRRCRLY GBS
L7c), MUBEE & REEE & O MBS bhvich
D72,

TR IR R R L ARG ¢ I e It IR
BpeL Iy L DBARER S IR Lz, £&fkE LTME/M
ARSI ey ote s, WEHERRIFAIEEE 2 0. 25 mM %%
2 BPEBITE, BF Ly 28 E 2 e (RENEND
7)o

SEREUAMM & BE G I & Middlebrook-Dubos 7.
JIT & B BUAR & OBIfRY, ARIMBRGELESIE & ¥ MR IG
AT CRRLE (M4 A, B), WTFhoRIRTsS T
L4efkE UCTABERE & OBl

EIRE L REBOWEERE : AERIGE 2 DD TA
T, WHRE (105H) LERBOEERLEmTST 5
TENTED, RIRRLIEE S CEED S WEEITIR
RICBE0F B EHERE AR DR DD TH B2, B
MBI T BT, 20~305 DI mic o
BHRBND, BIRAIT Y KIGHERREE 14 A TORERS

9% Glucose=250(e)
40F o Glucose< 250 (o)
o
®
®
30 L)
° [ ]
E =
- &
20F ©
(<]
[ ]
[ ]
o
8) L ]
10t o o

0102 04 06 08 10
Serum FFA (mM)

Fig. 3. Relation between Iy’ and serum free fatty

acids.
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b © Glucose <250 (o)
(o]
[ ]
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30k e o
° [ ]
:—12 ° [ ] [e]
8
20+ °
[e]
[ ]
[
o
8 o °
10¢ o Y

5X 10X 20X 40X 80X 160X
Serum titer
Fig. 4A. Relation between Iy’ and Middlebrook-
Dubos hemagglutination reaction.

1z, By SR E RO & 212X 104E 23.245.9
(S.D.)%, 205+fE 20.2+3.4%, 305{H 21.9+3.1% T
50, BEPEIBRED1/10TH % & X2z, ThTh
24.0+6.4, 22.3+2.4, 23.3+£2.3% TH2ok, D
Enh, BRI I CSE OEE R ERIL20~
305 DHEIDZE(LTHR D DPEY TR EEL, Zh
2 L OG&METHEE Ll (In'/ln) TEL, ZhémbE
fE & DBIRZ #HEf Lic (K5), MiEfE 250 mg/dl D E
DD T[Ty (EISME 1.05) (LIUBEENZ IR DR
D I/l (P 0.85) b b FECREL (HRE,
p<0.05), BEMBEAIKE DI, Lo LEGFED
K&\ iow, MEENHETI o T I/l L5
512 E D BERT Teavote (HEBIRE=0.41),
= I & I OFFEARE LT REOMEREE ., flx
12, Tthh I chhBRHEROBNICE DIZ A=
7 — 0.5, FADITNL DL A= T — 0 BT BT
%L, MOFEE 250 DL EORMEER Tla A = 7 — DR
9.5/12, “ENRBDOEETIL 4/13 THDOT, WMEHEIZHE
BEOENS O (HBE, p<0.01),
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% o
40+
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Glucose=250 (o)

Glucose <250 (0)

0 12‘80 X

5'>< 20X 8'0>< 320
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Fig.. 4B. Relation between I}y’ and Middlebrook-
Dubos hemolysis reaction.
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In vitro THERRJFIEESE 2 (400 L i dnc i 5
BEERRERARE : chE TORBILTCEEMEK
DI & BRI/ 27D TH B0, ERFEEE
T B A MRS DR % in vitro TABINZAT L
PR IS TS MBI O\ CRBEDBZE A T
2o

PSR o MOFEE & S BIEA - MEfE% 100, 300
% L0 500 mg/dl & LichEo AEO FfExE3 TR L
Too BRI AEEE LY L —H L Er 5
ZTRhote Ay, MBEEAY 500 mg/dl /e % L WA O
AN B & D7z,

FEREBRIMYE D W NGRS & SEEIEA « i i iF e
B R NRER D EFS 4 FEC oW TR F DR E A
RickhH (F4), TraFaliegE (V7 — 1B, A v A
VER) IXREHCMLOEE RS2 o0, fIRIENE
(A IFVEE ATT Y VER) IZOAEREAET
XD T Ehbhor,
FRRMEDr A AEER cPH7.4 T3 7+
FEEEE, B-e FrFUERER, TP VOWTRDY bV
L AEREERCEELE 2 oo (ES),
FgpmE O pH & AEIFA - W AREE X pHT. 2,



38 e OB S5E E2F

920k Table 4. Effect of Free Fatty Acids on the
: Phagocytic Activity in Reconstituted
Glucose=250 (e) Blood
Glucose< 250 (o) | Non-ingested
FFA (ImM) Leuco: bact| _ Pacteria (%)*
o= LW 20 30
288 15} ‘ ,
S None 1:0.1 ' 20.1 189 19.5
=8 1:1 | 232 219 211
£ ° . ® Linoleic acid 1:0.1 | 23.7 21.7 24.2
>
& & 1:1 18.8 21.7 21.6
= ® ; i
g 2 e 9 R Oleic acid 1:0.1 24.2 17.9 18.7
=) ) e o hd 1:1 18.6 20.7 24.8
-— 1.0 °
<) o o .. .
g = o N Palmitic acid 1:0.1 20.3 22.4 22.0
Z 2 °8 1:1 | 3L4 3.6 22.8
%'é o, o Stearic acid 1:0.1 | 33.2 24.6 22.9
=2 1:1 | 35.1 32.8 28.0
»—43’ = e * The measured count of the 100% value was around 6.0x10*
0.5 o (1:0.1) or 6.0x10* (1:1).
Table 5. Effect of Ketone Bodies on the Phagocytic
Activity in Reconstituted Blood
Non-ingested
ia (0 )k
Ketone body (1mM)| Leuco: bact bacteria (%)
0 . . L L ’ ’ /
100 200 300 400 500 100 20 %0
Serum glucose (mg/d) None 1:0.1  20.2 247 29.0
Fig. 5. Relation between I’/ (bacterial discharge 1:1 24.4 82.9 33.4
following phagocytosis) and serum glucose. Acetoacetate 1:0.1 21.6 27.5 928.9
1:1 24.5 31.8 34.5
Table 3. Effect of Glucose Concentration on the B-Hydroxybutyrate 1:0.1 297 97.4 29.9
Phagocytic Activity in Reconstituted ’ | 1:1 27.1 30.8 35.5
Blood ) | o ‘ :
- _ Acetone 1:0.1 | 22.7 23.3 26.4
, Non-ingested 1:1 | 222 27.3 33.4
< . bacteria (% )* !
Glucose (mg/dl) |Leuco: bact * The measured count of the 100% value was around 6.0x10°
10’ 20’ 30’ (1:0.1 or 6.0x10* (1:1).
100 1:0.1 20.8 18.4 21.7 Table 6. Effect of pH on the Phagocytic Activity
1:1 18.8 24.5 23.2 in Reconstituted Blood
300 1:0.1 18.6 19.4 21.1 ‘ Non-ingested
1:1 19.0 25.2 24.3 pH Leuco: bact|  Pacteria (%)*
500 1:0.1 24.4 20.5 26.5 100 200 30
1:1 21.8 26.0 29.3
pe 1 P—— 1 Te.0710 6.8 1:0.1 15.3 14.5 19.1
* The measured count of the 100% value was around 6.0x10* X
(1:0.1) or 6.0x10* (1: D). 1:1 22.0 24.3 33.5
7.0 1:0.1 16.2 14.4 21.4
7.4 TEEACEDDLT, PHT.0, 6.8 THLAFE 1:1 19.0 25.6 25.4
Dz, %7 PH OBERIND R D ZEOF I LT 7.2 1:0.1 | 2.8 149 214
: 3 24, .
PR LI b St (326), . Lo | e 2
RIS 54 ¥ 7 ) ¥ A+ R & ‘ 1 2 w02 34
NN N g~ o D v : . -. .
Ol bA v AY YERIRELLRE ZREA YA Y 7.6 1:0.1 | 18.8 151 251
1:1

Z VRN Lfi%fﬁ%%fb’\f L, 4V AV vORhEIL 1 21.5 27.4 37.4

Hbhiehote (7)o * The measured count of the 100% value was around 9.0x10°
FHRIK R 2 B RO AT X 2 BiliERO R (1:0.1) or 9.0x10° (1: 1.
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Effect of Removal and Addition of
Insulin on the Phagocytic Activity in
Reconstituted Blood

Table 7.

| Non-ingested

Insulin Leuco: bact‘ bacteria (90)*
10 200 30
Removed 1:0.1 | 17.8 17.3 21.8
1:1 | 78.7 78.4 83.1
Added 1:0.1 | 18.0 18.3 20.2
#0Tml) [ 11 | 79.0 75.8 814

* The measured count of the 100% value was around 6.0x10°
(1:0.1) or 6.0x10* (1: 1.

Table 8. Effect of Glucose Concentration on the
Counts of Damaged Leucocytes after
30 min Incubation of Reconstituted
Blood without and with Addition of
BCG (Leuco: bact=1:1)

i Trypan-blue stained (damaged), %

Glucose (mg d/)

Control -LBCG
100 | 4.0+£1.8°  12.9x4.8
300 L7612 15.64.5
500 i 29.7+7.4

14.6+5.0

* Mean=S.D.n=4)
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1= BCG TN LD EEL bR, FoESITRLITH
YRV T G ERER D, COEBERHIIE
MEROWEEIZRAT S, HAWIIFEEL TS LD LHE
REhs, FzanEdsmnfEh e e Tkd &, o
DHFAE WA T S Z L AR ERDTH D5, D
= EIEE R A Bl O IRRE D B A AT D S B
B35 b Tels, e, FEAZFEEN —TC AR
ST LR BT, TREOmEL - B - 22RO EEEE
B AADEIE TS V1P, FERFENh b—EDIFE
ORI LTV ENFL I VFEDHR T 22
WHTH B, + LT ohicinz T Mowat & Baum!®
MNEH U ERBERZC BT 5 AMik chemotaxis DI
TF, L0 Mahmoud 5 p3ERFENMY CTHIA LA
FIEVRALS SO, FERIFIC X 25 ERE DA
ERIEAERT 5 5 L TEECRD LB, Itk
N oA B L Qs R 52 I ote D X
B, IR SRR DB B\ DR Tl T
B AVE <, ¥ g mges LT AR (Bt
JEWsEE T 7oL 3 FVEE, AT T ) VERIEL 3V =
NEECEEEERET S8, ZOREOREIIER
WO N Ty K=Y ACBTT O HECELCERT S
WEETH DT, =V b — AR OB CILRE
D EELBRD, 7 bV ETO L DRI EY
B2RITES, FTV F—vATHDZ EEHMAEL, AW
SR TE 21E, MoOEEL b g2k, 7
b7 F— v ADRBETIRMEE I X OERENRRTER b 2425
B THHND, 7 b=y AREOTERE TR
PR T35 L5 B4, Bkl X OEEREiRLs
B BRAETAZENTESL LS ICBbh %,
BERBEOHE—RERILI v A) VORZTHY, L
SHER, BIkE QI Th b OMIEEREIC T Y A ) VA
A FEO T B B0, ERFEZT BT 5 MigF 1
VA ) VARRSEMmMERDEWR AT O D8 5 2
HIEREZSDHLETHD, L LibhbhDERT
BEERIGZET 21 v 20 v OEEFERG

LD



40
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