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BIRODEERNTOERIC I EWITEEME
DERER, MEWRECHT 2BEER,
oEREH L TR % Mg RicBAT
LR, fiRL CoEKEERTFEEER, E
CIIEEREREER L E Mo, TOER
PERTT b HICEEKII AR, {TERE EiM,
Cs ®°Fc &84k, BOAARB LU STWEE 4
V- LEEER, REBL ML EEET
5. ZONMELS N7 BIRBEEREEIC IS che-
motaxis, phagocytosis, microbial killing
test % & A'H BV T b NREHIT BIROEHE
PRTGHEIN T WRETIE, RKSEH TR
O T BIKBREREIE? KBV THABEH
MifEH®H 5, - CHIEIL T RRNBERE
M2 CTHETIRH29F L WHEkeAwTH#
BROEEB L ORELSFHMICHEINODH B
BETHS.

TREFayIc BERIZ AR XL BREOKE R
L, BICHEIRENT 4 VYV —LBEN*ET
L5DERHETH. RYARBROMINLES
BICIIERNT A VY — LBEFEELEE S
Y., RO DPDT [V — LBEEORE
BEROBEXMNETRZECH LT
T EY, MIRPTEERIEMERIE I IR B
PEE T VWEAY» LTFICT b TIvk
ol REMGEERL L (BRERICL RE
FHEERBNDRAY L S NHEHTSD, ki
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IZEER G BEETZIC BT 5 FE 2 DREHERRL L R,
EERRICBIT 2 L RISENEBREELRET L S
EXHIRERB EEZ LN D,

WERPIREE L2 DEERIEHERET0 2R T
TEFHmLN, ZORFIERROBELIS
BENRE: FELTEEIH L L ENB WY, 2
NELERYL LI, e 77— DR
BIKTH b KEMBEKD T [V — LBERIEN
Il LERIC B L, BiCHEEMtERY
RV THERRIRIRIE & DBIEMIC D ERET 2 R AT,

HRECHZE

FL1E X%

B-galactosidase (5-GAL) EMRIEICIL, &
BERL & @R BE235] L vERmEE40) %
Hv 72, Non specific esterase (NSE) &4 )
FENS 3T ERBEITHIC X U HERAER4LG] 2 7
(F1). B OBICIZ BRI BRI
T 2 RN S 2 BtE, 1B RYE BB E
BEAT 2L 0REGEIN T LW,

E2fH Hik

F1H BREHE

BS54V —o8BFiT p-GAL 5 L NSE
LRI REL 2, T4 bb 8-GAL §
BITER S NEHE%E AV, heparin H#EHK M
(10U/ml) #* & Ficoll-sodium metrizoate
(Pharmacia, Upsala, Sweden,. Nyegaard and
Co) Iz THMLEk% 8L 721%, Medium 199
(FER MEWRA) I THkEL, Lab Tek
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#1 Age and sex of normal and diabetic subjects

BBETHM CHEL 8 0Bk

8 -Galactosidase
N Age M/F N

Non specific esterase

ICF U USRI M EERAEN S & L2,

Normal

controls 23 40+20 12/11 37

Diabetics 49 43120 21/28 41

FBS 155452 mg/dl | FBS

chamber (Lab Tek Co) #Hw175%CO:TF,
37°C, 3 EeMsEEL 72, #k# 1% chamber @) 7
7 A E L - BikEk %2 25% glutalaldehyde
TEEL 72, 5-bromo-4-chloro-3-indolyl-g-
D-galactopyranoside (Sigma, St. Louis, Mo.)
2REICHWT pH 541 TI18KMI3TC it L
72 Bz B 5E % haematoxyline BiftfE % 77 \»
Biolite THEL 72, /-GAL [T BERIENE &
U—ERY) > sBRICEFRRBENER & L THRE S,
BRoOFEIIZREIC L 2FRNTTBELZSE
iz L7z,

NSE iz Kaplow & o) 77 892 8 I K 1 &5k
EA % 5°C T formalin acetate i- TEER,
alpha-naphthyl acetate % #&|\c fast-blue B.
Bi#a#mz T PHT7.6 TIO7RHIBEREEL /2.
Giemsa @@ %Iz Lotk EBKICEEL
72. NSE |z ¥skiaENiIcBanER: L T
Bansd,

{2 ) HIREIERHE I3 1,000/5 K50 T B-GAL i3
BER200ME # % 2, X NSE |3 8EKk1001E % % 2
Ttk » 7z,

F£ o KmERENSEE

heparin MEIRM &) #HkiEAR % 1ER L May-
Giemsa e % %8 F T B MLER30018E % 5 R E E
LEROESELEHRL, TnEBRELD MK

Age M/F % 30H HERABE ORI
41420 12/25 mxE
Zoig B A3 AR AR IO % AV C
5614 18/23 glucose oxidase iz & 5 glu-
185 +108 mg/dl cose autoanalyzer (Beckman)
T -1,
R %

Wi LB RRaIC L 5 BRKELNT A Y
V— ABFRIEROHEIZFR2 D L EHEEEY
- T(—) 26 (m) TR GEEZIT-
2. Thic ko THEL BERE % 100 & L
TEERFIcEFETERDbL,
$1H STERECERBECNT 2 BHRIEE

G-GAL BV BER RIS 2RI ow
TH5 ERBERIIBRIT40.3220.2%TH
N, VERFEEIT42.6£20. 1% CTHRBETERY
Dot REEEBREINORETLHAMER
EixREH o (&),

NSE G2 s Tid T B 894.0+6.3%
2t U CHERISEED5.916.9% T ) MEENRIC
REEELTOHLV, L ZAHDKIEEERMEAICHK
HY 2 LFEENEN(+) & (+) TRHEFTHER
(P<0.01, P<0.05) icHERmELIC ML &
n, HICEENEC(#)IZEE (P <0.001)iC
BTARHLNL (Fa4—1), BETHIIER
RECIBEEEIAICBEEN RV B, %
{, FEEOEL DR L LEmI DD,
F2H FERROBERKRC & B %KE

VERBEO 2> b o— LRI 22 M e i bE & 5
Zr LT8R 40mg/gl LTz art
o —/LRIF, 140—200mg/dl % R R, 200

£2 MBNBREEHEEE

GO
%

(+)

£ F =+ +

' — BERBERICRARE FECENLVLD

FREEHRENL/ALUTOEREEL O/ ERT LN
BREEHITRNL/ -1/ 20 BREBLDOFHERTLO
BREEXREAL2-1/10EEIEL DS H 27T L0
FREE S HAN/ 1 ENERELOFHERT LN
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#*3 (-galactosidase activity of monocytes in normal controls
and diabetics.

N B -galactosidase activity
- + ++ +++
Controls 23 59.7+£20.0  36.3t£18.0 3.5£3.6 0.4£1.5
Diabetics 49 57.2+20.0  38.0%16.3 4.0+5.1 0.2+0.7

#4 —1 Non specific esterase activity of monocytes in normal

controls and diabetics.

N Non specific esterase activity
- + ++ +++ ++++
Controls 37 6.1+6.4 11.3£11.5 15.1+ 8.6 47.4+17.9 19.9+13.8

Diabetics 41

4.1+£7.0 22.5+16.9"

22.1+14.8** 28.7+14.1** 22.6+19.9

* P<0.01 ** P<0.05 *** P<0.001

#4 — 2 Non specific esterase activity of diabetics (diabetic control

status and enzyme activity)

265

N - + ++ +++ ++++
Good 19 4.1 +£8.2 22.6+16.3 21.2+11.3 28.8+12.7 23.4+19.3
Fair 15 3.9 £6.2 22.1+19.8 16.7+11.2 31.6+16.6  25.8+21.4
Poor 7 4.2 £3.2 23.4+14.0 36.0+£22.0 22.1+11.4 13.9£18.2

#4 —3 Non specific esterase activity of diabetics (diabetic
treatments and enzyme activity)

N - + ++ +++ ++++
Insulin 10 2.2+3.7 13.6+10.9 24.9+20.3 36.7+17.0 22.8+14.4
Oral A. 15 5.1£8.4 26.3+ 7.6 20.5+12.4  27.3%13.3 20.9+19.0
Diet 16 4.4£7.3 24.6+18.3 21.8+13.5 25.1+11.5 24.2+24.2

mg/dl L E# TR & L7, F-GALEHEIZIEA
BEBED L DR A TRIEE (BBEER) &
LTEbLIRFL, ZORRERKN >+
v—LBTEICLEZEENERED LN LD 51
(%£5).

#7 NSE i& i3 854 Cid S-GAL FAHER
RRKERTICL2ERBASHLNL Y, L LEI
Rz & EEBEAEENE, Tabb(+),
(4)EEFET 2 L0nEME L) iEES
BT2000mAREMERFI L F o —RE

CHBL TRLNBERNERTH >z (K4
—2). % Thar o — L TRETIH(H#)E
M7 2 AR 0 IC ) IZIRA T BEESE Lo 12,
3 WERBOERERNIC L B RE
BEMSE Y ERICED MR THEE 4>
2 kD 3B T BEREE R AT L 2,
B-GAL TII3BUCII & FEEZ RO LU o 12,
Bl ZNEFNOEIIRITE 3> P o—LRKT
REFLTCLEBENEIIIRD L b »72(FK6 ),
—# NSE EE Tl A > 2 ) FERHICHW
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% 5 Diabetic control and g-galactosidase
total activity. Diabetics were separat-
ed into three groups according to their
fasting blood sugar; good is less than
140 mg/d], fair is between 140 and 200
mg/dl and poor is over 200 mg/dl.

( ) is sample number.

B -Galactosidase activity
Controls 23 40.3+20.2
Diabetics 49 42.6+£20.1 n.s.
Good (26) | 41.0x21.6 s,
Fair (15) | 46.1+20.6 ns.
Poor (8] 41.1+14.4 ns.

o+ )omsERFEeEE L THBELD
ErERL T2, ERMOLETIZIA X R)
B () 2 BV EM B L U+ ) DR IR A
Ront:,
FAH SEETRICLBIRE

NSE iz L Kaplow & DY Fkic L (BER
EHOEHLE2 T 7. Thbb" BREEE
BXEREE ORI L V2 AE0—4005 05
HOHRBREELRIAL 2, P2 ITHL MR
DERBEREEY, (—)6%, (+)11%, (+)
15%, (+)48%, (#W)20% CThHLTBBETEIT
6 X0+11X1+15X2+48X3+20X4 &%

# 6 Diabetic treatment, control status and @ -galactosidase activity.

B -Galactosidase activity

Diabetics 49 42.6+20.2
(N) Good Fair Poor
Insulin 19 47.24+24.9 | (8) 45.8+28.0 (6) 55.7+26.9 (5) 39.2+17.8
Oral A. 9  45.0%+12.5 |(3) 47.7£11.9 (4) 34.0+22.1 (2) 48.0%7.1
Diet 21 37 4£17.2 | (15) 37.1+19.6 (5) 38.2+11.8 (1) 37.0

# 7 Diabetic status, Treatments, Scores of NSE, Absolute monocyte counts and
Total monocyte NSE activity.
Scores were calculated by the method of Kaplow. Monocyte counts were
calculated from leukocytes counts and monocytes perecentage in leukocyte
population. Total monocyte activity was enzyme score multiplied by counts.

Score(NSE) N Monocyte counts/ml Total monocyte NSE activity
Controls (37) 263.9+51.0 | (23) 257.9+129.9 7296.2+4211.2
Diabetics (41) 238.9+70.6 | (25) 213.4+137.8 ns. 4781.5+3298.2 *
Good (19) 245.0+65.6 | (11) 203.0+147.2 4612.5+3109.3
Fair (15) 241.1+84.0| ( 8) 178.8+116.1 4157.8+3645.3
Poor (7)217.3+£56.0| ( 6) 278.5+147.5 5999.7+3110.9
Insulin (10) 264.7+37.9| ( 5) 183.2%160.1 4997.8+3728.7
Oral A. (15) 232.5+70.9 | ( 9) 234.3+109.3 5490.7+3229.3
Diet (16) 228.7+84.0 | (11) 209.9%157.8 4144 .74+3196.1

TEEEERENRIS LT VERIZH Y, B
SEEEIC L (#)bEIL 72, &0 L¥EETA
FREETIX(+)n%m, (#)DET, EEHEE
Ty FRENEEFBLN(FRL4—3). T4
HHERARTCIIZONE, AFRERCID
(+), (#)nmeE (#)DET, 42 8

* p<0.05

0,258 kb, #o TTNTHOEERA (11)
EEZTREITI0X 4 =400 &% 3, T kL
AR L) BEREER S L BB L Ex NS
EEBICLBERELIICLALLNTHE, £
DFER(F 7 score), NREIVERFRECRIFE
#iI% L, 2>y be—nRiRic L 2RE TR
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BB PHME CIRMEMEm % & 72, ARSI RE
Tid A > R CREREINR LILIZRETH 2
PEFEBMICAEEIIE,
$5 8 R BRI B S
BRIEMRIEREICE L < KAG M E sk 2 BlE
L7 ons s B e L GRURSE L &2
(3% 7 monocyte counts), FHy 8Bk ST
23 DIREE L 2P NPERREE L DRICIIFE
ZiRBDO Lo, ERFEHENENCRET
23V PO NRRTRREEL ) VEE
HTHRENBNMETER % R0 ERBEAE
ZIEBH LV, U2 DR RIZ T BBk &
NSE gD S T 724 N % K43k NSE iE
e L TRH2T -7, Z0#E (£ 7total
monocyte NSE activity), VEFR B REIE Xt R EEIC
KLEE (P<0.05) IKEfE%2R L7, BERN
BORITIIREFHRL VTR, X&DO
MERETRIELN A > R ) B, BICIRAESE
BTEHED & VR CER D D 2 A B BRI
SR BRI b o7,

% m®

PERBIZA > 2 ) > oERTRICERT 51
HHEELEIOLNTB ) EBrOBEREEOENL
PRETIOENTWSE, L LA AN TR
LEBZRFEOBMOFEMLBFEITHTHS, E
ICHERRICNT 2 BEREMERE LR, S0HE
T LOBELTABHI N T v, BT
VERBMEE # AT 5 BE& ClimiE NAGA
EEAEBEICHEMLTEN, LUERFESEIC
BRILEZ LWV, ZORIEBHEREERE
Ty R0 MiEERELs R o NP nEAHE
KHEIBLEEZONBRIC L T2,

EEICHEN T4V —LERERTET S
ZriREoBIENOKEEF ML RVIEFIC L D
tanZzwl, FBICEOLENREICERSH
ENBRWMESIZZFNHER R IIFENL
METLH 5, ERANKROBREEICOVT
RBERBETORELRLNS, Lo LEKROE
KiEHICOWTIIBMEF £, FEECETTS
ZEABEIN TV EAIVERRFICNT 5 &E
I3y BREN 2 ARCERNICRETT 3B
i3 peroxidase, acid phosphatase, NSE, g-

GAL % & HHV LN TV 2, ZDIEEDERST
FIZ DWW T3 Bk 3-GAL I I TIE TS,
HFag F—2 2A9THMT 22 L HLN,
MBS RIBRENIEIEIC L 2 LRI N T 5,
L2 LBERTA YV —LBRIZII S nEEY
ENZOBRRITRTCRLLEZYAL, Hx
DEERDIGHENEICIRELENFIZ 2L
W) ZLIRBBRICE LY, o TTXTHEE
FHRBRENIEIEIC L B X BBEMKR LV, =
MR — BN BEEBELREICL IR TIRE
NENOBREBEELAHOEHICE B b8
R HRENDEY L LEBEKRS, SEA
R2EHNBRLEBETCRLAEZ (& RY
riEESmERLL, THhbb SFGAL TIIE
EHHEFIIEL 2 OBEEHEROELFEITED
THEWDIZH L, NSE (313 & A & OBBRICHE
THY, EEEREIIC L ZhEPRETELSEH
DTERECBE T ENTLOBRBELE RS
I ER L EE S — 2 FRL T 22 LEN
v, - THENEREVERRBIKETRS &
A-GAL iFHIZ & BB L F LENETH 1) Rl
BihERRLN LSS, ZHIZNL NSE T
I3 BRI PE SIRET CIIBERR T B IEEM
Far A WEmB RSNz, £HBEREICIIEER
FRENT R Z AN EC BT A0 TR
T tEZLNDE, IORRIIEBRFERE
HNET & 44 THEKRE, Lo LB BT
LEREENOERMTIZEEL . 2% 1) R
LRAEENTEERIAREL L, XAETH
2 TNIXEEIIEBEREELARNZRBLZLD
B, NIEREED 2 IZIHEBORE 2 K
L7y s A TH 3. Kaplow® (3 NSE &
I3ELEBTEND N ZH 12 EBNTSE, L
%9 HITERBRECIRRE CERO LS B
BLAHIH & ORI A I3RS ) BEK po-
pulation ¥ KBic L - T3 LEZ LB,
FE D T3 BRiC § 2 ~ 3 780 subpopu-
lation A ) FOBEICLEL VIEVWAR LN
518 LTS HEICHEME FHLSERE» D
Eriah bEnv, L LRI IERRDE
turn over ¥ &z % &, mEHHEKOEENIE
WETB LY, HEEOERBFENRTD
BERIEME 2 EHENIHBCHHRIL Twd v
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ZENEZ LRI LN T,

—RRIC SRAE I 5 BRI B 2 (8 R A A 1K
SRS EHEMLINIET2EEPN TS,
BRI SLE MR E i3 % RS nE VD> LENEE
BRZLD, BHTOEEPRESNHERE
L TR M EBRAE AN T 5 1D BN D
FOREKIZ, TOWEEXRKICKSHELL T W
», BEBEYD, ¥ AEIWEREOYLY
TEROMMAM SN T35, KM EERAEN
REEEACRWTHHIEIRE ( Bl lbigkn
B THEBEZRET2ZLEIBEE T, BR
RS T BERMEITBUC IR - 228 b B Wit
WP RLN L1z,

AR & v J [RVILEH S BIROB X £+
25 E, Hr DB BIIHERTRNE
#EThHDH, DFVERERALOMBHIEEESD -
T, NERBIEEME»DED - T L EERHIC
RSB TRRER T L, &
PERIGHERIT 2 BEEC I RONBHR L
133 SRR B EE S £ TR 2 DR RIE &
LCEYMT 52 0b b, /o TRz
(SoIEHE ) DIBRFIC (318 2 o BLERREE & £ % 51
T 3753 TERBTTEAWEEZILNS,
SEORHF CIEIFEELREEZNREL T2
Thed, BicEz #Ed S ME» DRIEIC
*F L € RS I R BER O #ERE S & Uk 1
MLz EENT b LBERTHELERT S
ZELKRYTHDB, TOBLEZI» LERDK
Bigkik & U 2 DEERIE M % BERAE S & B

DI BHEK NS E BREELEAL TRETL 2.

ZORRIIERFECIIHRERNSE EiER
RN ERA RS H 7z,

X

o
5

4

I L DFERDAD L ERFRE Tl Bk
BEART L T2 L3S ERL WY, EaD
MsEEIC B b2 ) rME SN AHERAICH
WTSRERICEE L HE 2 FOHIRL AN TR
VARSI E N, F1WMICBIT B £ 0EM
DJRT & LR REZERLTW2LD
EtBbhs,

S
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PERAIRABICINT 2 R M BEROEEE 2 M 5
BRI THERT 4 VvV — L BERIEE 2 Mlalb¥En
RERILLRETLA. 208K,

1) B-GALIEHEIIVERFE W BEOMICESL
Boldr o7z,

2) NSEBhc oW CIdEEZB MR
FEENBETEZEDT VWY, BEE2ETS
BIRO BRI 22 5 LHERBHTIE
BIEHEEN L%, SEEERENL DL
Sl @R R LN,

3) ¥EFRR > b v — W HERIRRE T2 NSE
Ry Po— LV ARBTEEEREN2 LD
DIETIEMA SR RS i,

4 ) FRIEMmEIRAENEUIVEIRFE L N RETI
Z%BH % v, NSE &2 Ex DR TEE
LU BEBREUC R U 724883k NSE & I3 HE R 3
IEWERmS R b7z,

E | &
e#pichriz), MEEEEN% S 2 Bk
FARRREIR % & VI R FRAMIC R 27T,
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Studies on peripheral monocytes in diabetes mellitus.
Part II. Lysosomal enzyme activity of monocyte in
diabetes mellitus.
Kiyoshi MIYAHARA
The second department of internal medicine Okayama University
Medical School, Okayama 700 Japan

(Director: Prof. 1. Kimura)

Lysosomal enzyme activities of diabetic monocytes were studied using cytochemical
staining of beta-galactosidase and non-specific esterase. The enzyme activity of each
monocyte was graded from (—) to (++++) depending on the staining strength. The
results were as follows:

1) The beta-galactosidase(8-GAL) activity of monocytes from 23 normal controls
was 40.3 = 20.2% and that of 49 diabetics was 42.6 £+ 20.1%, with no difference between
diabetics and normal controls in graded 8-GAL activity.

2) The degree of diabetic control and the way of therapy did not affect the 2-GAL
activities.

3) Non-specific esterase(NSE) activities of 37 normal controls and 41 diabetics were
94.0 + 6.3% and 95.9 + 6.9%, respectively. The enzyme activities of each grade were
different between the two groups, that is, (+++) NSE activity was significantly lower
in diabetics than in normal controls (28.7 +14.1% vs 47.4 £17.9%, P<T0.001). On the
contrary, (+) and (++) NSE activities of diabetics were significantly higher than those
of normal controls.

4) There was no difference in NSE activities depending on the way of therapy.
Poorly controlled diabetics had significantly lower (+++) and (++++) NSE activities
than others.

5) Further evaluation of NSE activity using the scoring method by Kaplow revealed
no difference between diabetics and normal controls.

6) The total monocyte NSE activity, which was calculated from the NSE score
multiplied by the absolute monocyte count was lower in diabetics than in normal
controls, although there was no difference in the absolute peripheral monocyte count
between the two groups.

Key words: lysosomal enzyme, monocyte, diabetes mellitus



