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A Study on the Hematologic Changes of
Workers Exposed to Mixed Organic Solvents

Choong Ryeol Lee, Cheol In Ryu

Department of Occupational Medicine, Hospital of Ulsan University

The purpose of this study is to evaluate the hematological changes of workers exposed
to mixed organic solvents and to search the organic solvent that bring out these changes.
The study participanis were 1,605 workers, consisting 1, 088 workers(male 989, female 99)
exposed to mixed organic solvents and 517 non-exposed workers(male 431, female 86), The
authors analyzed the results of complete bleod count and differential count of leukocytes
of all the workers and examined all of the material safety data sheets of substances with
which they dealt and the results of their working environmental surveys during the last
3 years,

The results were as follows:

1, The mean values of complete blood count in workers exposed to mixed organic sol-
venis were lower than that of non-exposed workers in WBC , RBC, hemoglobin and
hematocrit in cases of male and RBC, hemoglobin and hematocrit in cases of female, but
the mean value of platelet count In male exposed workers and WBC count in female
exposed workers were higher than those of non-exposed workers.

2. The distribution of differential count of leukoecytes showed no difference between
exposed workers and non-exposed workers.

3. The correlation coefficients between age and duration of employment and WBC
showed statistically a positive value and that between age and duration of employment
and RBC, hemoglobin, hematocrit showed a statistically negative value in cases of male
exposed to mixed organic solvents . But in cases of female there was no statistical corre-
lation between them.

4. In cases of male the proportions of workers with subnormal levels of WBC, RBC,
hemoglobin, hematocrit and platelet according to the standard of classification were high-
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or than those of non-exposed workers. The proportions of exposed workers were 3.6 %,
18.6 %, 5.3 %, 32.7 % and 1.4 % respectively and those of non-exposed workers were 2.8
/ 10.7 %, 2.1 %, 13.9 % and (.2 % respectively.

. In cases of female the proporiion of workers with subnormal levels of RBC, hemoglobin
and hematocrit according to the standard of classification were higher than those of non-
exposed workers. The proportion of exposed workers were 42,4 %, 55.6 % and 41.4 %
respectively and those of non-exposed workers were 10.5 %, 11.6 % and 8.1 % respectively.

6. The number of substances with which workers exposed to mixed organic solvents
dealt were about 500, and 22 organic solvents such as xylene, toluene, isopropyl alcohol,
2-ethoxyethanot and 2-ethoxy ethyl acetate were main components of substances according
to the material safety data sheet and working environmental surveys during the last 3
vears. The authors suspect 2-ethoxyethanol and 2-ethoxy ethyl acetate of the organic sol-
vents, which bring out the hematological changes of workers exposed to mixed organic
solvents.

As a result of this study, the authors confirmed the hematological changes of workers
exposed to mixed organic solvents and recommend ! strict management of working envi-
ronment, working time and the protective equipments of workers exposed to mixed organ-
ic solvents.

Key Words ¢ Mixed organic solvent, Hematological change, 2-ethoxyethanol, 2-ethoxy
ethyl acetate
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3 HRAL 9 ajEEEe] AE frlEAel FEt
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NS B ¥ g Bk oxte] Ax {7184
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7,174/, BEIFE #7184 ZRF 461%x10°/
pl, B EET 480%10%/m, AL {14 &
B2E 14.1 g/dl, ¥IERT 14,7 g/dl, 87844
= #7184 E2F 41.3 vol%, WEET 42.6

SEEC

vol%, &S {7184 HEF 255x10°/u, W)
X2 249x10°/m 2 FAFHLZ §9% Abolzb
UARAHAE T B YWS; p0.05, A¥TE,
darey, AFEFA; pd0.01). WAL
At Ak RV HEREE oEEFAAT 54.6
%, AT 36.0 %, DEFT 49 %, TFVIT 0.8
%, ME2Fe 2z 56.0 % , 33.9 %, 6.3 %,
0.7 %2 ¥4 FAXeR §25 xol7) gidch
ogze] A4 WEdPRe §78A R2T 6,064/,
v Z2 5 5,870/#1, APFFe {7184 22T
410x10%/, VZE2T 428%10°/m, BT
FHEA ERTE 12,0 g/dl, MERT 12.7 g/d,
LA A 47184 E2F 35.7 vol%, BER
i 37.3 vol%E 9Al $AMoR Fog AolE K
Ack(AB P pd0.05, AYF, WA, ¥F

A5 pA0.01). WATWEEZARE Wabe} vhz
A2 BEA Aol7} RSITH(Table 2.

Wt AR e s WA wile
LA FRFo M WEFTErE 2000 6,598/,
309 6,878/, 409} T,030/4d, 50N 7,074/ M2
Ao 3’—7}"?}01] met 25 FrhEE vnE 1R
oh, ¥ P 2000 478 x10%/4, 300 467x10°
/e, 40t 459%10%/ 4, 500 447x10°/ 2 AH
o] ZFrigrel wel Fadtvh YMAhFES 200
14.6 g/di, 30} 14.2 g/di, 409 14.1 g/dl, 50
o 13,8 g/dlE o] ZEr3to ulel ztAstedch
Y82 A = 2000 42.4 vol%, 3000 41.5 vol%,
400 41.2 vol%, 50tH 40.6 vol% i Al do)
71l ot AAsigch dans o] &g
of e} 2FH Frishe A%E 2o} o W
= ‘:t'?}\o]-Z] oFerT) lE e g o oqalo] i}
HEr gl R EELE dEFs, AEFr B
Hoygatel WP AEEAL B @Ble] 3}o]
w7t A skR] @3kcH(Table 3).
ofzleljal AE o] whE YegAHdAe) Wizl
FEA RN W™ 309 6,500/ 4,
400 6, 142/, 50t 5,909/ 2 Aol Eel 9
o] Svigel uley W #dss WIE Yo
o HAYpen el w2 30 391 x10°/a,
40t 409%10%/wd, 50t 411X10°/m 2 d¥o] &
7yl whel Fobelait. N4, deRx, o
A% Aol Aold] wE Az} ok Wy

of w& Fzte]

— 552 —



T 3§73 Aol

gtk WERTE

o} WMPH LA BRolA die Aold ME o, 10~148%

Fabe] st

WAl 2RAFTR 0

Table 1. General chracteristics of study participants

M5 el Aojo] wE Wie gl

HYFE, AYEE 5 FAYA

S folEAZERRdNE WHTo e e
6,328/u, 1~41F 6,911/, 5~9dd 6,656/
7,028/4, 15%0}dT 7,089/ u 2
2RAFT} Wold4 s AE 7lHe WBE By

ot AP 1dvRES 478X10%/ M, 1~4d7

a1t} (Table 4).

e N EE

male/female

Exposed group Non-exposed Group

Varnables No. % No. %
Age(year)
20~-29 96/0 9.7/0 45/0 10.4/0
30~39 265/2 26.8/2.0 121/0 28.1/0
40~49 486/53 49.1/53.5 203/44 47.1/51.2
50~ 142/44 14.4/44. 4 62/42 14.4/48.8
Duration of Employment{year)
~ 1 58/0 5.9/0 2640 6.0/0
1~ 4 88/0 8.9/0 38/0 8.8/0
5~ 9 105/13 10.6/13.1 42/10 9.7/11.6
10~14 475/51 48.0/51.5 206/47 47.8/54.7
15~ 263/35 26.6/35.4 119/29 27.6/33.7
Total 989/99 100/100 431/86 100/100

Table 2, Resu

Its of complete blood count and differential count of study participants
mean:tstandard deviation

Exposed Group Non-exposed Group Total

Variables

male female male female male fernale
No. 989 99 431 86 1,420 185
Agelyr) 41.6£7.7 48.5+4.7 41.4+8.9 49.0+4.6 41,5+8.7 48,7+4.7
D.E. {y») 12,.6£5.4 13.9%2.8 12.7+4.5 14.0%£3.1 12,6+5.3 13.9+3.0
WBC (/) 6,953*+£1,674 6,046%x£1,278 7,174%x1,932 5 870:+1,012 7,041%1,846 5,0964:+1,136
RBC{10* /1) 461*"+37 410**+32 480+ 34 428433 46738 418+33
Hbg (g/dl) 14.1*"%1.0 12.0°*%1.0 14,7+1,0 12.7£0.9 14.3+1.0 12.3:+1.0
Het (vol2s) 41.3""%2.9 35,725 42,625 37.3x2.3 41.7£3.0 36.442.5
PO/ d) 255 £53 264152 249+51 26248 253452 263:+52
polyn (%) 54.6%9.1 55.1£8.0 56.0-19.4 b5.5+6.8 55.0+9.2 55.1£7.8
lymph (%) 36.0%8.1 37.2+7.8 33.9+8.4 35,762 35.4x8.4 36.5+£7.6
mono{%) 4,9+2.3 4.441.8 6.3:42.2 6.2+1.5 5.3£2.2 5.2%1.7
eosin (%) 3.7+£2.9 2.6:£2.2 3.8+2.6 2.5%2.2 3.56+2.9 2.6+2.2
base (%) 0.8+0.4 0.7+0.4 0.7+0.3 0.7+0.3 0.8:£0.4 0.7+0.4
D.E. : duration of employment, Hbg ' hemoglobin, Hct : hematocrit, Plt : platelet, polyn ' polynuclear

neurcphil, lymph ! lymphocyte, mono

monocyte, eosin :

Student t-test 1 * 5 p (0.05 ** ; p {0.01 (Complete blood count)
x* test : male ¥* =0, 157 p>0.05 ; female ¥ =0.614 p>0.05 (Differential count)
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464 x10%/d, 5~9FT 460x10%/ M, 10~14%
462%10*/ 1, 150 g 456X 10°/ HE
7} AojzsE AE sl daigke |
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5,880/d 2 HEAoe el 2R7A5F HolASS
AE Aase HEE Een AYFrx 5~0d
¥ 417x10%/ 4, 10~14d 413%10%/ 1, 15d0]
AT 402x10%/ME SFAF AFE A gL
 dzkE Bk L%, 99gAA], davsy
op MEPN &S S B F33e] st
dakA] sirh N FRLS N¥TS, HETTE
AR Abel MY FUEREAAL Lol 251 &
olo] w2 H7e] Wzlrh YA Lkeh(Table 6).
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okt Table 5).
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Table 3. Results of complete blood count and differential count of study participants by age(male)

mean-standard deviation

Exposed Group

Non-exposed Group

Variables Total
20~29  30~39 40~49 50~  subtotal 20~29 30~3% 40~49 50~  subtotal
No. 96 265 486 142 989 45 121 203 62 431 1,420
WBC{/ ) 6,598 6,878 7,073 7074 6,953 6,618 6,991 7,863 7,404 7,174 7,041
+1,343 1,645 ®1,711 #1779 +1,674 =1,702 +1,726 2,154 +2,104 1,032 +1,864
RBC(0*/ ) 478 467 459 447 461 490 480 473 475 480 467
+34 +35 37 +37 +37 +31 +35 +34 +34 +34 38
Hbg{g/d!) 14.6 14.2 4.1 13.8 14.1 14.9 14.6 4.7 14.6 4.7 14.3
#1.0 L0  +1L0 £L1  #10  £0.8 £1.2 07 0.8 X100  *1.0
Het (vol%) 42.4 41.5 41.2 40.6 41.3 43.0 42.4 42,5 42.3 42.6 41.7
+2.8 +28 +28 432 429 £23 429  £22  *24  +£25  £3.0
PIL(10°/dl) 245 253 256 259 258 243 252 246 267 249 253
+43 +51 +56 51 +53 +46 +49 +56 +57 +5) £52
polyn (%) 54,6 54.4 54.8 54.5 54,6 56.6 55.7 56.1 54.5 56.0 55.0
+9.6  £9.4  £9.0 *88 +91 +89  +92 +10.2 +93  *94 0.2
lymph (%) 36.2 36.4 35.7 35.9 36.0 33.4 34.8 32.9 35.7 33.9 35.4
+82 X84 %80 #80 #81 +76 +84  +89  +£87 #84  £84
mono{%) 5.0 4.8 4.9 5.0 4.9 6.8 6.0 6.2 6.0 6.3 5.3
+2.7 422 %23 422 23  +17  *19  *28  #14 #22 %22
eosin{%) 3.4 3.6 3.8 3.8 3.7 2.5 2.9 3.6 3.0 3.8 3.5
+2.8 26 431 £3.2  +29  +19  x28 27 24 426 429
baso (%) 0.8 0.8 0.8 0.8 0.8 0.6 0.7 0.7 0.7 0.7 0.8
+0.5  +0.4  +04 +04  +0.4  £0.3 05 =05 05  +0.4 0.4

Ibg : hemoglobin, Hct @ hematoerit,
monocyte, eosin ©

mono -

plt @ platet, polyn :
eosinophil, baso : basophil

ANOVA (Exposed Group); RBC F=17.886 p<0.01 , Hbg F=12.738 p¢0.01, Hct =8, 338 p<0.01
ANOVA (Non-exposed Group); WBC F=6.058 p0.01 , RBC F=2.078 p<0.05
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A5y, DEAFG WEHFre g2 ASAS 0.075 0 EE AR &
(p<0.05), 0.082(p<0.01) & ko] JuaAlrz A, 7|84 F2d 3,
frdyel AdT7y, Yaagk yEAAes A% 10,000 /uolitE
A7t Zhzb -0.246 % -0112, 2 -0.095,
-0.169 % -0.063 (&5 pd0. 01) SHER S °1
A7 ek MERLS ARt WYy
2dAIAE 0.120(pC0. 05) = e} AaTAIZE "““’3’"} Al
AaTe Ayt -0.124(p0.05) & Fof 4P Hes
A7 ke (Table 7). A=
dxte] A f71EA ERT NERP 2 AYen
Ao, 2ol Gty A Etel FAA da
o2 fejg 4ade Tk (Table 8). Al 5—4]310 =
ZAPRAATRAIES] U AHAEE S oady AlAiﬁ{-(Table 9)
g, ATy, a2 Fpgax g dasrs aate] Age
AR R oFoAR e o met R B 7184 F2E

23 Wy

T

%, P&

F 4,500 /uvizte] &

FEar 9.8 /6, H—‘?‘é'!zf
2t 4.9 %, 11.6 %8 FAH
o7 Fejgk Ao] (= 21.6, p 0.01)7), AY3s

0}311_ 430 x10°/ v ek 242} 18,6 %, 10.7 %3 )

Ztzh Ao g Feolfk Aeol(x’= 13,9, pl 0.01) 7}, Hala
3%, 2.1 %2 B
Fopg abot(x*= 7.3, pl 0.01} 7}, H7-43

13.0 g/dmlgte] 742} 5

0.0 vol%uivtel z2k 32.7 % 13.9 %&E ¥
2ol g Abol (= 53,5, pd 0.0D) 7k s

0”}/#1‘“]“*0] 22 1.4 %, 0.2 %R
2]zl afol {x"= 4.0, p< 0.05) 7}

g} ul

GO

Ve

HETS 400 x10%/4n]ghe &
Vb 42,4 %, 1005

Table 4, Results of complete blood count and differential count of study participants by age{female)
meanzstandard deviation

Exposed Group

Non-exposed Group

Variables Total
30~39 4049 50~ subtotal 40-~49 50~ subtotal
No. 2 53 44 99 44 62 86 185
WBC{/ ) 6,500 6,142 5, 909 6,046 5,927 5,810 5,870 5,964
424 1,208 +1, 383 +1,278 +1,110 +1,060 +1,012 +1,136
RBCQO*/#) 3N 409 411 410 428 428 428 418
+( £35 30 +32 +43 +21 433 +33
Hbg (g/dl) 11.5 2.0 12.0 12.0 12.9 12.5 12.7 12,3
w07 +1.1 +0.8 +1.0 *1.1 +0.7 0,9 +1.0
Het{vol%) 4.7 357 35.8 35.7 37.2 37.4 37.3 36.4
+2.3 +2.8 +2.3 +2.5 *2.7 #2.2 +2.3 +2.5
PIL(10"/d1) 231 273 255 264 264 260 262 203
*52 +55 +48 +52 +53 +41 +48 +52
polyn (%) 58.0 55,0 55.1 55.1 57.0 52.9 55.0 55.1
+2.5 +8.4 +7.8 +8.0 +5,.9 +7.8 +6.8 +7.8
1ymph (%) 3.0 36.2 38.1 37.2 33.8 37.7 35.7 36.5
+2.5 +7.9 7.8 +7.8 +5.1 +7.8 6.2 +7.6
mono{%) 4,5 5.0 3.8 4.4 6.2 6.2 6.2 5.2
+2.1 +2.0 +1.1 1.8 +1. 4 +1.9 *1.5 =17
eosin (%) 5.8 2.7 2.4 2.6 2.2 2.8 2.5 2.6
46,4 +2.3 +1.9 +2.2 +2.1 +2.4 +2.2 2.2
baso (%) 0.9 0.7 0.7 0.7 0.8 0.6 0.7 0.7
+0.6 +0.4 +0. 4 +0.4 +0.4 0.4 +0.3 0.4
Hbg @ hemoglobin, Het @ hematocrit, pit : platelet, polyn © polynuclear neurophil, lymph @ lymphocyte,

mono : monocyte, eosin :

eosinophil, baso :

basophil

ANOVA was done, but statistically not significant
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Table 5, Results of complete blood count and differential count of study participants by duration of

employment {male} mean+standard deviation
Exposed Group Non-exposed Group
Variables Total
~1 -4 58  10~14 15~  subtotal ~] 1~4 5~ 10~ 15~ subotal
No. 58 88 105 475 263 580 26 38 42 206 19 431 1,430
WBC(/4) 6328 6911 6656 7028 7,080 6,953 6,146 6,412 1,126 £.962 £,026 T4 04
+1,47 1,561 £1,500 £1,765 L6087 1674 #2170 £1,607  X£1,689 41,702 2,067  £1,932 £1,8%

RBC{O0YA) 478 464 460 462 456 461
34 #£37 £ £ +39 +37
Hbgle/d) 45 142 M40 I41 MO 141
0.9 #L0 #L1 0 #1L0 *L1 +1.0
Hetfvol®) 424 415 408 413 411 413
26 #2929 #28 431 #29
PILOG ) M5 253 259 255 254 255
5 x4 #53 #5145 +53
polyn (%) 5.5 B2 54 52 B3 BA.6
80 99 489  #82  #89 81
Iymph (%) %6 /5 BE 0 B5 34 3.0
#11 #85 #7565 #81  #83  +81
mono(%) 44 55 4.9 4.8 4.9 49
17 #28 422 #23 #22  #23
eosin (%) 2.9 39 42 37 3.6 3.7
24 #2909 #31 #2931 #£29
baso(%) 0.8 0.9 0.9 0.8 0.7 0.8

506 49 482 489 455 480 467
+]2 2% +36 +36 +33 34 %38
15.4 149 4.7 15.0 14.0 14.7 14.3
EG5 +0.8 +0.9 *1.0 L0 L0 L0
4.6 43.1 42.3 .1 41.2 426  4LT7
f1.5 2.2 2.5 2.2 21 25 130
249 24 A4 6 240 249 253
+26 49 49 43 +85 51 52
54.6 58.9 5.2 5.7 58.2 5.0 850
1.2 £B2 +9.2 8.4 0.0 84 192
3.7 323 3.8 H.8 321 39 Bd
1161 *7.0 81 #.7 9.0 84 34
1.0 £.8 6.4 6.4 5.8 6.3 53
=14 £L5 21 2] 2.4 22 422
21 2.2 29 35 55 38 3.5
*0.7 *L6 21 3.5 25 2.6 129
0.6 0.6 0.7 0.7 0.8 0.7 8
0.5 *0.3 *0.3 +0.6 4 #3204

4 2G5 04 04 £04 .4
Iibg : hemoglobin, Het @ hematocrit, pit :
mono © monocyte, eosin © eosinophil, baso @ basophil

ANOVA (Exposed Group):

p<0. 05

%2 FARSR {8 Ao] (¢*= 23.5, p< 0.01)7}
ek 12 .0 g/div|wrel 2z} 55.6 %, 11.6
%2 BAHoR 7l Aol (¢*= 39,0, p< 0.01)7F
g R A= 35.0 vol%rldte]l 242t 41.4 %, 7
%53 EARCR {olt Aol ("= 26.5, p{ 0.01)7}

»l)\l"']'(,[‘able 10).

3. AE £30l SR MBI N

.ﬂ.y] FL;Q] ﬁ_a_:,l__] cgu} @g}}gg,{}g} uua»;—muw 4]
o] ¥glg Zdele §718A8 FHskast f7]-84)
ER ol AMEslE RE 249 B¢ isE
AEHNL A {784 FEZ2EL F 500 HF2 =
&, A, Az, AEA 5 BR80T R
A& AFEtn ddent olFeA xyleneolvt

platelet, polyn :

WBC F=3.571 p<0.01, RBC I=4.589 p{0.01,

polynuclear neurophil, lymph @ lymphocyte,

Hbg F=3.477 p<0.01, Hct ¥=3.036

isopropyl alcohol 5 }?—wl F718-A g et 2l
e 8, A 2ot AEEw o B 9 HZe
AEW HoHER 27 }7} e BEE Aeg
201% #HFEHe %‘?‘9 *‘—01 s f7) 89

SHE AR AR F

toluene, isopropyl alcohol,

3 #7184 xylene,
butyl alcohol,
methyl ethyl ketone, methyl isobuty! ketone,
2-ethoxyethanol, 2-ethoxyethyl acetate, ethyl
benzene , trimethyl benzene, 1-methoxy-2-

propanol, 2-methoxy-1-propanol, acetone,
butyl acetate, cyclohexane §°]3¢}.

T 1993 sty FAAARIEAEP 1 F 1996
W RirizkAle] AR SRR 6U 19959

1195 448 S4AATS 2YNAATY 53
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Table 6, Results of complete blood count and differential count of study participants by duration of

employment {female) meanztstandard deviation
Exposed Group Non-exposed Group
Variables Total
5~9 10~14 15~  subtotal 5~9 10~14 15~  subtotal
No. 13 51 35 99 10 47 29 86 185
WRC (/) 6, 100 6, 145 5,880 6,046 5,754 6,001 5,698 5,870 5,964
+1,425 £1,257 £1,273 £1,278 £901 #1,301 £757  £1,012 £1,136
RBCQ0"/ 1) 417 413 402 410 425 443 405 428 418
+27 +31 +35 +32 +20 +38 +45 *33 +33
Hbglg/dal) 12.1 12.2 11.7 12.0 12.6 13.2 11.9 12.7 12.3
+0.7 £0.9 +1.1 +1.0 0.7 +0.8 +1.2 +0.9 =1.0
Het (vol%) 35.9 36.1 35.1 35.7 36.9 38.2 36.0 37.3 36.4
+2.1 +2.4 +2.8 +2.5 +1.9 £2.4 3.1 +2.3 +2.5
PIL(10*/dD) 256 267 262 264 262 264 259 262 263
+54 +53 +52 +52 +49 +57 +36 +48 £52
polyn{%) 55.5 55.2 54,6 55.1 53.8 57.5 51.4 55.0 55.1
+9.3 *8.3 +7.3 8.0 +7.5 +4.8 +8.0 +6.8 +7.8
lymph (%) 34.5 36.9 38.5 37.2 36.7 33.9 38.3 35.7 36.5
+7.4 +8.2 +7.4 +7.8 +7.0 5.7 £5.0 46,2 +7.6
mono (%) 5.6 4.3 4.2 4.4 6.2 6.1 6.4 6.2 52
+3.0 +1.5 +1.4 +1.8 +1.3 +1.6 1.4 *+1.5 +1.7
eosin (%) 3.6 2.8 1.9 2.6 2.8 1.6 3.9 2.5 2.6
*3.5 +2.4 +0.8 2.2 +2.8 +0.8 +3.3 +2.2 2.2
baso(%) 0.7 0.8 0.7 0.7 0.5 0.8 0.6 0.7 0.7
+0.5 +0.3 +0.4 +0.4 +0.2 +0.5 +0,2 +0.3 +0.4

Hbg : hemoglobin, Hct @ hematocrit, plt @ platelet, polyn @ polynuclear neurophil, lymph @ lymphocyte,
mono ! monoecyte, eosin : eosinophil, baso ! basophil
ANOVA was done, but statistically not significant

Table 7, Correlation coefficients between results of complete blood count and age and duralion of

employment{male)
WBC REBC Hbg Het Plit
Exposed. Age 0.075° -0, 246** -0.205** -0, 169** 0. 040
Group D.E, 0.082*" -0,112** -0.095** -0, 063* 0.030
Non-exposed Age 0.120° -0.124" 0.092 0.074 0.068
Group D.E. 0.089 -0.074 0,086 0.076 0, 065

D.E. : duration of employment, Hbg : hemoglobin, Hect © hematocrit, Plt : platelet
*p <005 p 00l

ARE FES 2 Ay dx] AR Al 3 acetate, ethy! benzene, n-hexane, methyl
Al AERE H718AE xylene, toluene, iso-  ethyl ketone, methyl isobutyl ketone & 22%
propyl alcohol, butyl alcohol, cyclohexane, olle™ o F 730 A3 AAAHEZHARS &
ethanol, 2-ethoxyethanol, 2-ethoxyethy! ¢ |718x=Z HL75& 134 238l AY B3t
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Table 8, Correlation coefficients between results

of complete blood count and age and duration of

employment (female)
WEBC RBC Hbg Het Plt
Exposed. Age -0. 047 0. 067 0.003 0.021 -0.071
Group D.E. -0, 031 ~-{). 08O -0. 107 -0.075 -0. 107
Non-exposed Age -0. 027 0.041 0.034 0.040 -0.039
Group D.E -0. 026 -0.030 (. 041 0.044 0.041

D.E. : duration of employment, Hbg : hemoglobin, HHct @ hematocrit, Plt © platelet

Table 9. Proportion of participants according to
the standard of classification{male}

Table 10, Proportion of partlicipants according to
the standard of classification{female)

( )% ( } %
Exposed Non-exposed Exposed  Non-exposed
Group Group group Group

wBC* under 4,500  36(3.6) 12(2.8) WRBC under 4,500 12{12.1) 4(4.7
(/) 4,500~9,859  905(91. 5) 369(85.6) (/) 4,500~9,999 87(87.9) 82(95.3)

above 10,000 48(4.9) 50(11.6) above 10,000  0(0) 0(0)
RBC™ under 430 184{18.6) 46(10.M RBC* ander 400 4242, 4 9(10.5)
(10%/ ) above 430 805{81.4) 385(89.3) {10%/ ) above 400 57(57.6) 77(89.5)
Hemeglobin®™  under 13.0 52(5.3) 9(2.1) Hemoglobin** under 12.0  55(55.6) 10{11.6)
{g/dl) above 13.0 937(94.7) 422(97.9} {g/dn above 12.0 44{44.4) T6(88, 4)
Hematoerit®™ under 40,0  323{32.7) 60(13.9) Hematocrit™™  under 35.0  41(41.4) 7{8.1)
{vol) above 40,0  666(67.3) 371(86.1) {vol%) above 35.0  G8(58.6) 79(9:1.9)
Platelet* under 140 14(1. 4 1H0.2) Platelet under 140 00 0(0)
(10" /ut) ahove 140 975(98. 6) 430(99,8) (10°/an) above 140 89{100} 86(100)

Total 989 (100} 431(100) Total 99(100) 86(100)
> p <0057 p{0.01 *ipc0.01

WBC »” = 21,6, RBC x* = 13.9,
Hemoglobin ¥* = 7.3
Hematocrit ¥° = 53.5 , Platelet ¥* = 4.0

F71 829 F2 A Al 3 3/8 8 o]
0.5°17¢ 1ol AEHE H7184 = xylene,
isopropyl alcohol, 2-ethoxyethanol, 2-
ethoxyethyl acetate, ethyl benzene % 8%9
714 o1}t (Table 11).

N, 1

‘m}'l_n

R7]-gAle] ol =Hr|The] Fsle wlale] 2%

RBC x* = 23.5 , Hemoglobin #" = 39.0
Hematocrit x* = 26.5

WA, Wy,

ol Mg,

ethylene glycol et-herol] 28 #1¥

ethylene dichlorideg] &4 &

A 284 Ao} mFEAdddSn , weks
nitro #§HECY} aminodFshEe] 2%k methemo-
globin®%F Fol & 4elA Ak (Maxcy 5, 1992).
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Table 11, Organic solvents detected on working
environmental surveys which were
executed during the last 3 years

unit | ppm

Kinds of organic solvents TWA Remarks
acetone 750

butanol ¢50 0
cyclohexanone 300

diethyl ether 400

ethanol 1,000
2-ethoxyethanol 5 O
2-ethoxyethyl acetate 5 0
ethyl benzene 100 O
n-hexane 50

isobutyl alcohol 50 O
isopropyl alcohol 400 0O
methanol 200

methyl ethyl ketone 200

methyl isobutyl ketone 50

nonane 200
perchloroethylene 50

styrene 50

toluene 100

1. 1. 1-trichloroethylene 50
trichloroethane 3a0

trimethyl benzene 25 0]
xylene 100 9]

# O prganic solvents of which concentration
were over TWA in single state or the ratio
of measurement/TWA were over 0.5 in
mixed state on working environmental
surveys during the last 3 years

3 =2 =
2 7FE 42
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of upE Fket ATt @ wisle] B Wl
27 98 F7ka dprt 4. FHew AsH
th ozl {7184 FRILL dAehe €el “‘\’»101
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(1991) ¢} £7182 HRT @yt 2FoM
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o] u}g ¥Wale flUch
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F2 40c1§°1-?‘«§ 9%‘5101*} Jui
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= e R S |
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FE #7EA
Az AP
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¢l xylene, ethylbenzene, trimethyl benzene,
22452 isopropyl alcohol, butyl alcohol, #
79 methyl ethyl ketone, methyl isobutyl
etherf ¢t 2-

2-ethoxy ethyl acetate,

ketone, ethylene glycol
ethoxyethanol,
propylene glycol monomethyl ether Fol A|d
Be RlEg ghgso] ik EF 19939 sk
o] F 1996 N 7A] 73]l HA o] Feoi] &g
BAEFAARYE FHEHs f718A= xylene,
toluene, 2-ethoxyethanol, methyl isobutyl
ketone 5 229 71827} HEEden] WA

o 1E e FAFE Aol ik o1 F 9 {784
2 xFN (199D 9] FHEVIEE 181 st
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HEH B¥ fr18Ae] ERate] 7eA 18
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ethoxyethanol, 2-ethoxy ethyl acetate, ethyl

xylene,
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