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Table ., Relation of serum lysozyme level to
remission in AMMol and AMOL

Group(LZpg/ml) No.of patients No.of remission
Normal(3~12) 5 3
High(>12) 10 1
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= Abstract=

A Study on the Serum Lysozyme Value in Patients with Leukemia

Hyon-Suk Kim, M.D., Kyung Soon Song, M.D., Samuel Y. Lee, M.D. and Yun Woong Ko, M.D.*

Depariments of Clinical Pathology and Internal Medicine*, Yonsed University College of Medicine,
Seoul, Korea

Since the Fleming's observation of bactericlytic element in nasal mucus in 1922, lysozyme
has been found to be present in various biclogic fluids such as serum, urine, tear, colostrum
ete, It is known to be a hydrolytic enzyme acting specifically on the structural unit of cell
wall of various bacteria.

In the formed elements of blood, lysozyme activity has been identified in monocytes,
monoblasts and mature neutrophils and their precursors as far back as progranulocytes.

Inereased concentrations of lysozyme were reported in the serum and wrine of patients
suffering from monocytic and myelomonooytic leukemias. The activities of lysozyme
are normal or decreased in lymphocytic leukemia, Attempts have been made to correlate the
serum lysozyme value with diagnostic and prognostic indices of acute leukemia. However,
there has been no report on the serum lysozyme study in korea,

The author megsured serum lysozyme level by means of turbidimetric asszavy on 48
specimens from 42 patients with leukemia and 30 from normal subjects,

The following results were obtained.

1} In normal subjects, the mean value of lysozyme was 7,46 pg/ml and the range was
3.25~11,25 pg/ml

2) The highest mean serum lysozyme level was found in AMMoL patients(22 17 pg/ml).
Increaed level was also observed in AMol group(16.31 pg/ml).

1) There was some correlation between serum lysozyme level and leukocyte count but it
was not significant statistically(r=0. 24).

4) The mean of the ratio of serum lysozyme/WBC count per plx10"* was above 4 in
AMoL. The mean of the ratic in other types of leukemia was significantly different(p<
. 005).

) When lymphadenopathy sccompanied by gum hypertrophy was present in AMMoL and
AMol, an increased serum lysozyvme value was also observed,

) When initial serum lysozyme level was high, the remission rate was low in AMMoL
and AMol.,

From the above results, it is concluded that the measurement of serum lysozyme value is

an additional guide for the diagnosis and prognosiz of acute leukemia.
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o] S22 ZEd, Hedy s FgeEE d8 £y
§ udd g Aate) Ak TR o8 g At o
7l el Efe] flubdt A} AR G LEE 9
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Lysozyme(muramidase, <3} LZ % <cks]3}).e
EHEEY 99 243 84, », 7Y, g, 2§
=4 Qs el EaFle sl Eibe QFeclw,

He Tl A & g (monoeyte), ©hyobs] Z (mono-
blast) 2} <4 4 ZF (myelocytic series)o] a3}
i, F9-ob4d Z(myeloblast), T4 (eosinophil)g} &
g T (basophil) el &= E42}=] fe] dedx gl

19661 Osserman 3} Lawlor®7} e 34 91 “cha
Tl Wy vEals d3a w3 LZo EAHE
4 #h2] = ghebg (agar-plate method) 22 4§ &led
nik ole], 2 4 FhalH] ol ab o b AlEs gl

et Td W a7 WHYd e ¥4, 2E nF
# LZ 2|7} g2k, Y74 d¥gdd g Ao
v ZhtEete A4 E R dFAEE g v gl
L

=3 A Bals] LEZalst «lFsls) 34, IdAHe
{remission induction) 4] LZ 2] 2] W&, = a LZ(zerum
lysozyme, ¢ S}SLZe = of= §})#] 2] af ¢ F=(count
per plx10-%)e] o} 3t «| (ratio), =5 LZ 2] 2] SLZ 3

Table 1. Types of leukemia, sex and age of the patients

Sex

ol @3k ulF st A(index)z Weiwe] ==
o) ol galmat st =He] HFEn gk,

LZ 2] 2342 Micrococeus lysodeikticus § o] 4
i EEE &3 A4y (turbidimetric assay)sl 1l
% 3ty (agar-plate technige)o] glzdl, o 5 whilej
fat At el o] = AdabatA 2F o] Bas gep®,

2] et 4 & SLZ 2] F3+ Aat 4 F v E o}
A zel & o flon] =feba Wy e sla)sb 9
82l ok get |

eld] Aabi= A lysozyme 3 418 4 2k 9
& Tt o] dFE AHetdct. F, Gy
#21g9 SLZAE £9%E &3 A4Qyor S2asz
ol A& fatbda Fogal u gefgy 254 T
2 ol fidE AEgch

HE S ghy

A) WY

1980 34 e 1981 38 Aels] oalg Bade] o
WA Ay Pap 4298 dabes Fedd o B4
3 484 AAF A SLZA % Sys4. g2a)
t Wb 1795l g3 259 eglm, W EEE 74 4y
Gl4 7t=] e]givl, W8y F=lg2 FHI 4l
3= Table 13} 7c},

T4 A - gdd gy ~20°Cdl JF 2l
el P ApEbg et

AANET e 2= 41842 of Abalsl o 4w g] ) 3
H FelA At s 204 ~6048 $=} 13
Wb oAk 179 & A Ehglet, ol 54 WE T+ 5000
~12, 000/ mm?e] gl =},

Type of No, of Age range No. of specimens
leukemia® patients (¥r) tested
M F

AML 22 il 16 19~55 22
AMMoL £ 1 5 14~61 9
AMoL 4 3 1 27~52 6

CML 5 3 2 J1—=50 6

ALL 5 4 | T30 &

Total 42 17 25 7~61 48

* AML: acute myeloblastic leukemia, AMMoL: acute myelomonoeytic leukemia,
AMoL: acute monoeytic lekuemia, CML: chronic myelogenous leukemia,

ALL: acute lymphoblastic leukemia
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SLZ 2= E9E 534 A ez 329t A
o2 Bacto-Lysozyme Substrate, Bacto-Lysozyme
Buffer, 72] % Bacto-Lysozyme(Difeo Laboratories,
Detroit, Michigan)& }-g#}g] cj1e

A4 L s 2

(1) Bacto-Lysozyme Buffer o] 558 7}l =
|3 ¢|3l¢| Lysozyme Substrate 3 SH4l5c}h. &
I3k 5 ] (Spectrophotometer, Spectronie 20, Bausch
& Lomb)8] s}a s40nmel4 FF< blank § B3
345 100%o] wé3 Lysozyme Substrate 2L-f.of .t
109%5] FFxde] T E g-Fq

(2) A4 A= Lysozyme Substrate f-f-¢ &
Y el Fue) 2087 A A EE Lslas
Alell 4 F-Hxg(%)E S5l

(3) SLZ A& FF 44 ETTAE o)t pgs
ml 2] =3 = ¢ 5 =,

ETLa4E A5 A8 4L ohgs ekl

a, Bacto-Lysozvme(crystallized egg white lyso-
zyme) 10 mg-§ Bacto-Lysozyme Buffer 100 ml e
<o 1:10,0008] 2425 & sLE4 ).

b. o] 2 4&of & cfa] 10w 2484 1:100,000, =
Hat fla ZAHA 20ul—e40ubs HHYE ok E
ol ot

c. 7 #]4-4H<] Sk Lysozyme Substrate ¥4
i g EAF FEE 204 424 wE Fo E
B g &3 ¢lel semilog paper«| Z&F4E& 34y
o},

A 2 93 mlg Gy lysozyme B4 T (pg)
Az ekl 2Rz Fsle LEFE-F 15 pg/ml
€ W3 =% 4eded )AL LZA7 Eefa
W BFagn] wigiele] Ale]d] alzlaid|z) Fa gz
W] ol o,

Wl & T~ Coulter Counter Model S automatic cell
Counter(Coulter Electronics LTD, Herpenden, Her-
tfordshire, England) 2 &3 slolx w47 wigo
Wright #] 4% H =® 84 Falgdeh, £ 2
= Era}2] e 4 urea nitrogen(BUN)= creatinine
A& F4¢% SLZ & o] A7 F FA2 dg A
U= & el sty =

SLZ = 2} 4 4 T2 v &,

SLE 2] (pg/ml)
T8 = /mmix 107 ) e

g =

Iysoryme uﬁ/ﬁi )

E at

A) B4 =2 SLZ R

A4 A E2F 304 8] SLZ 2| &= 3 F 7. 4672, 01(mean
+5.D)pe/ml ] gl 2 P 3.25~11. 25 pg/ml ¢
gt 2 F d=bs] e 77842 23(mean+S.D.),
W= 3,85~11.25 pg/ml o] gl 7 e =pe] B e 799
+1, 86 (mean 15,0, H4H &= 3. 40~10.60 pg/m]l = o
=8 HFA) b o 2liep oot o Abrb Bl dal e
2 8 g9 (p<0. 6, t-test).

B) wigiHe| {8l SLZ x| 212] oA

Z ey Wi SLZAE 2 Al 52 A&
wgl 3l AMMoL #l=1= 65, 00 pg/ml (4 8 T 55,
800/mm?)e] gl =, 7}aF v A F 24 AL ALL =)
2 1.00 pg/ml (4 % T 16, 000/mm?*)¢] ¢l =t (Fig. 1).

AML g=}-8] SLZ 28] =73 0.59 pg/ml 2 3 4}
He el Fegled & 2241 HaH Hel 22
AE 24 A2 Tdlelgdeh, AMMol 2k=}2] =Fal e
22,17 pg/ml 2 713 Fokes, A A8 =2 AL
& 0T Tollo]l g}, AMoL el ol 4 = T3] 7} 16. 31
pg/ml el F7HE B4l A2 3deglc}, ALL gh=}

m-
£ | *
£ & .
v - ¢« | = *
- -
IE L ] —il— L 2
L
5 i
M N
[ ]
. Tp3e L
Control AML AMMolL AMoL CML ALL

Fig. 1. Serum lysozyme levels in various types of
leukemia. Points represent serum lysozyme
values of iIndividual patients; horizontal
bars, mean values for each group; and
shaded area, the range in normal controls.
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Tabie 2, Serum lysozyme activities in patients with various types of leukemia and in normal subjects

h——

No.of tests No.of tests Leulm.cyta eount

Test SLZ(pg/ml) € increased ¢ decreased (% 10%/p) |
subect Mean13.E. Range (o0 Z) (<pympy TEANESEY
Control 30 7. 46220, 37 3.25~11,25 — — —
Leukemia
AML 22 959167 2,80~ 3.50 7 1 21.7x 6.2
AMMoL 9 22, 1745, 92 5. 00~ 65, 00 7 0 34, 818, 6
AMoL 6 16, 314,03 6. 50~33. 70 3 0 T.4+— 2.7
ALL 5 3.20+0. 65 1.00~ 4.75 0 2 40.1+19. 9
CML 9,9943, 17 3.70~22.5 2 0 87, 7+37.4
Total 48 12,1741, 66 1. 00~65. 00 19 3 82.54+ 7.2
. || : Ay, AT SLZ2| el W Abelst Sl gEzFa
EF“:: ] e AML, CML #}¢], AMMoL s} AMoL 4}¢] s &= ¢ 2]
P E%'}_ : : ) a g sl (p<.2, p<0.2, p<0,6, ¢ test).
5 eml | .
o o ne ] C) wyy extel SLZxIY wyT forel my
g8 P e AN AU R A ssdA e LZAE 121
T s o o E:"I' | l.66(mean+5.E.) pg/mle|gn, ¥#Fik 39 509
5 1 o& * . . 1747225, 95 (mean+ 5.E.) o] 4 e},
5@5 e SLZ A3} Mg T4 Abolel = vzl 2 s4bsie] A ek
re0.24 & Hejm glgdad r=0.242 BAm gL o o e
oz (Fig. 2). @4, 4 494 d89e99) SLZ 1|3}y
a o 20 . - ";g' ‘_ ATTake Aol geifE, AML A Argisla s

Serum vseryme | g smil

Fig. 2, Correlation between leukocyte count and

serum lyvsozyme in patients with leukemia,

Gell 2] M F3] = 3.20 pg/ml 2 A g e A 4bag
W2 A Fel Figm, Y4l FolE Ly A
= % dE gldoy, 24+ A L4ueE G FE B
4l et

CML b=} 648 sFa+ A4S ol Sehgc
(Table 2),

Z 8 Y] ofe} SLZ 27 B4 | 2F M
F B aad ¢ Aeldle FAtE AR fedE
Atel 7t gl ¢l = (p<{0. 025, x*z4).

=, 3 f¥y Y@yl 2T FFE A, o
ZFa AMMoL, AMoL, ALL #le]e] 4 2]2]eli= 2
ol § & 4 94 (p<0.001, p<0.001, p<0.001, t-
test). AML 3 AMMoL, AMoL & =432 kX &
g gl &= Atelst gl4dek(p<o, 01, p<0.001, t test), =

7

92 Febd r=0.44¢]5 2=, AMMoL o] re
0.282]%l =z, AMoL «4|3= r=0,0322 < aiala) s} |
& alsle

D) SLZ %2} wg 7229 b

SLZ A% i F<el wlqh vl =2 = AMoL of
A el e e Ak Aast ol 88 Jelgg
= (Table 3).

AML s AMMoL e 4= ¢ w7} I~44lcjel] &
3 =}

SLZ =)&) o] F<of] wg} u]e Heuie] Salg] a
b o7} glglon o] BAlalos 285 gee
(p<J0. 005, x*33),

elsl w2 2 frHd deies] ve wFa 4
slefl 4, HEZFH «18} AMMoL, AMoL, ALL, CML
o w8 HFA Abeldly Fogt Ape] F B = glelct
(p<0.01, p<0.01, P<C0.001, p<{0.001, t-test). =,
AML 5 AMoL, ALL &) w2] 53] el = -fol g
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Table 3, Ratio of serum lysozyme to leukocyte count*®

Type of No. of Ratio No. of tests with ratio
leukemia tests Mean+S.E, Range <1 1~4 >4
AML 22 1.13=0. 20 0.08~3, 62 13 9 0
AMMoL 9 2,371, 02 0.13~9.75 4 3 2
AMoL 6 6. 18:-4. 00 1. 11~25.92 0 4 2
ALL 5 0. 150,05 0.04~0,33 5 0 0
CML 6 0.22+0.09 0. 04~0.61 6 0 0
Control 30 0. 9710, 22 0.55~1.40 11 13 0
. Serum lysozyme(gzg/ml)
*Ratio=BE count per mm’x 10-*
Table 4. Relation of serum lysozyme to organomegaly in acute myeloid leukemia
AML{n=22) AMMoL(n=8) AMoL(n=4)
SLZ{pg/ml) SLZ(pg/ml) ~ SLZ{pg/ml)
Organomegaly <3 3~12 12 <3 3I~12 =12 <3 3~12 =12
Lymphadenopathy (<) 0* 1 1 0 0 1 0 0 1
(=} 1 13 B 0 1 4 0 1 2
Gum hypertrophy(+) 1 2 i ] 1 2 0 1 1
(=) 0 12 3 0 0 3 0 0 2

* No, of patients

apo] 7b gl ol oH(p<0, 02, P<D0.05, t-test). Laju}, =
272 AML 4}eo], AMMoL 3t AMoL 4A}e)d] 4 = 2
27k g et (p<oo 6, p<lD. 4, t-test).

E) eigise S8ig SLZ X2 fikarnio] A

AMMoL = AMoL o] 4 & w] Fd (splenomegaly) =
+ o glia, ¥e+4dF 9 (lymphadenopathy)st 3l &
20 o] 4 = 25 224 F(gum hypertrophy)r} 38l4
o, = 24] 25 H4ancl 48 & SLZAE 8
gl ok,

AML & ez dsbdd Fuist 2l 2464 2F
Al Frt el m, el 16l SLE A7) A 4bd $e)
gog v A 1l = 3500 pe/ml B SolEo il
(Table 4). |« = 34 W« =g 5LZ 5]9
Eatn glatd Fol 9 a8 F2] FF oAbe|e = Fa
Aoz e 2relsh gl eh(p<0. 0005, x32A).

8

4347 F& SLZA§ 2ol 19499 g 4babn) Faps
7% Table 54 4] 514 4.

775 AMoL g2} 5 1«7+ ALT 561U/ml 2
Pzt Btk A& Asstne 25 Haeloded, 4
7 FE 25 A AHe o] g

F) SLZ z 2t gai&ate] A

AMMoL = AMoL o] 4 SLZ 2] 733} 3l {5
(remission induction)2}2]| FA]= Table ap FFghcl,
=, SLZA|o] =ftel gh=x}§ A 4HH ol 2 (low), o]
(normal) 5 e¢])4t(high)2] 4 FLz ob-ryd-Se I
ol 2ol 43 ol A4APHHNS Ak 5017 34,
A4y e]4be] Ak 105 1elelsicl, 5, SLZ 3
7 AR Ale] wakd Aol & FA FA gakel(pd

0,06, x*H3A).
Mute «1# SLZ 4§ EeEel A5rk 58 3l
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