uigtakqlelgz] A 10 A A 2 & (19984 54)
Korcan J Occup Med, 1998;10(2):180-188

S Es I} g o g

o|5d - FE¢el

— Abstract —

Type of Anemia Due to Organic Solvents

Choong Ryeol Lee, Cheol In Ryu

Department of Occupational Medicine, College of Medicine, Ulsan University

The purpose of this study is whether we can presuppose the correlation between some
type of anemia and exposure to organic solvents using some hematologic index such as
MCV, RDW and MCHC. The authors conducted the hematological examination of 160
male workers who were exposed organic solvents and those of 167 control workers. The

type of anemia was slightly macrocytic anemia, and the RDW was genenally homogenous

in workers exposed to organic solvents whereas those of control were normocytic and

homogenous.
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Vg4 4
alcohol,

7492l f7144lE xylene, isopropyl
2-ethoxy-ethanol, 2-
ethoxy ethyl acetate, ethyl benzene, isobutyl

butyl alcohol,

Table 1, Organic solvents detected on working
environmental surveys which were exe-
cuted between 1993 and 1996

unit : ppm
Kinds of organic solvents TWA Remarks
acetone 750
butanol 50 0
cyclohexanone 300
diethyl ether 400
ethanol 1,000
2~ethoxyethanol 5 (@]
2-ethoxyethyl acetate 5 O
ethyl benzene 100 ¢}
n-hexane 50
isobuty! alcohol 50 O
isopropyl alcohol 400 ]
methanol 200
methyl ethyl ketone 200
methy! isobutyl ketone 50
nonane 200
perchloroethylene 50
styrene 50
toluene 100
1. 1. I-trichloroethylene 50
trichloroethane 350
trimethyl benzene 25 0
xylene 100 0
# O ! organic 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 between 1993 and 1996

Table 2, Distribution of age of study participants

()%
Agel(yr)
20~29  30~33  40~49 50~  total
Exposed 91104 3300.6) 63(39.4) 33(20.6) 160(100
Workers
Control  30(18,0) 32(19.9) 69(4L.3) 36(21.6) 167(100)
Total 610187 65(19.9) 132040.4) 69(211) 327(100)

alcohol, trimethyl benzene 8&o]1t}(Table 1).

2) QU 54

#7184 Z2 224 L 9B 224 F 18a
Ag Hole 2EAe A AAEA 8Y
P& BAG ¥ 42 47184 FIud 0¥
A% 9 Aw 223 3 NEAAAE BRI

3) AUHA

AAAZEE HAAE 5mE A3 sle] YPFEF,
A7, a2, 784K, da¥g, MCV,
MCH, MCHC % RDWE ZHAFEYFA7)
(Sysmex NE 8000, Toa Medical Electronics
Co, Kobe, Japan)Z ol&3le &33slc)

4) EAHXz|uiy
SPSS/PC™E ©]43l student t-test, FAHE
A, test, FABARA F& A M)At

oI Z 1}
1 ZAICHARRS] et 53

F71-84 F24 F 98 L210& Hole 22xke
160ol1ley 3y E¥e 2000 319, 3049 33
W, 40t 639, 5001 33%olxich dwk Z2A F
WE AAL Hol: ZEAE 1679elglen 20w
30, 30th 32, 40 699, 50t 369olUuc}
{Table 2).

2. HoHZALH

#7184 HE2A F UE S 1B

Hi 93 4124 % %l‘“:‘ix} Z Wg
HQl ZEA A% 40. 1419 v %3 AP FAE 1Y
o WEFFE F7EA ERISRAE 6,651/4,
gut Z2AE 6,528/WE BAAR Aoz gldeut
AYGFE 742 408%x10% 4, 424x10°/UE N2
EAACR o3t AolE BUH(p0.01). A
7842 B agee Tt xolrt ﬂ?i\:}
a3y MCV 2 MCHs: 784 E2Fo] &4zt

9L5 fI, 313 pgelAeyt ¥wt 2EAFL 2zt
87.2 fI, 30.0 pgl2A Nz BAHoE fo%
Aol g HTH(pd0.01), MCHC® RDWE $Z3
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Table 3. Results of hematological findings of study participants mean=standard deviation

No. Age WBC RBC Hbg
(yrs) Yy  Q0Ya)  (g/d)

Het Pt MCV MCH MCHC RDW
(vol%) (10%d)  (f1) g (@/d) (%)

Exposed 160 41.2 6,651 408** 12,7
Workers +9.7 £1,517 +24 +0.8
167 40.1 6,528 424 12,7

+10.4 *1,623 +30 +1.0

Control

37.3 256 91.5™ 313" 34.2 126
+1.9 +54 +42 *x1.6 £1.0 09
31.0 256 87.2 30.0 344 128
12,5 +59 +46 +20 *L1 =*1.1

327 41.0 6,588 416 12.7

Total £10.1 +1,571 +28 0.9

37.1 256 89.3 30.6 343 127
+2.3 +56 +4.9 20 *1.1 1.0

Student t-test was done , ** : p<0.01

Hct : Hematocrit

Plt : Platelet count

MCV : mean corpuscular volume

MCH : mean corpuscular hemoglobin

MCHC : mean corpuscular hemoglobin concentration
RDW : red cell volume distribution width

o ztel7t glich(Table 3).

ZARAAALY] HAAARE AHER TR
B Ay 4784 E2I2AE AP TS, ALY
2 LA 7 Ao F71E] wt AE 743}
E Aol QY. @Hd) diwg, MCV 2
MCHe ¢d#o] 371l we A& Friste A%
o] guth AWt Z2Ae AP W AL A
Ho] W3yl AR 4B E ggtoy HPpS,
i, g7 EARe 3007 = 7187t 40
ol&d] asle A%E daudFe Ao F7t
3ol wa} 212 ol Aol UATH Table 4).

3, 3o 7Y

MCVe} MCHCE 0|83l plgie| RYER

F7184 E2d2Ae Gt 2249 MCVe &
2+ 91.5 fi, 87.2 flolait MCHCE 44 34.2 g/
dl, 34.4 g/diZ 7184 ZERT2X7L AW 28
Aol vl AN E (macrocytic anemia)?l 4
FL BT AaAe P 2F ALY
(normochromic anemia)?] HHE ME Zo|7}t
9t} (Table 3).

2)MCVe}l RDWE 0|88t ulge| RYER

7184 22249 RDWE 12.6 %, MCV
£ 91.5 fl 2A Ot 22xle] 12.8 %, 87.2 fi
¥ vlms) & o JEFEHEEEL QA2 T2

£ FASH oY A ssive] 37 2FH A
e %A (macrocytic change)©lith,

RDWE x%o2 MCVE y%o= 3le =
(scatter plot) 24 £ #7184l Z2IZ2Ae} Ynt
TEAY Y1ge] e Aol olHd AL Bt |
g3 BAFed § #7184 T2 222 9
T2Ae vws] 2 @ RDWE A2 & Aojg B2
o]zl o1} MCVEe &S RAE}H(Fig. 1,2).

o &

F1EA F HEE 4 F e AR 9y
A Rezy Erfe} Rhoads(1939), Goldwater
(1941), Moeschlin® Speck (1967), Aksoy %
(1972) , Midzenski %(1992) % Froom %
(1994) o] Eng WA, 74s F(1996), °olFdx}
F3(1997), Nagano 5(1984), Welchs}
Cuilen(1988), Cullen %(1983; 1992)¢] X3t
ethylene glycol ether® 7184 2 Y3 ¥
(1996) o} ®.31%} 2-bromopropane 5°] Utk

FHe ARNAES i f718Ad FEHe
2248 gaes dsed olxdal {21997
of ZAINAY ZEALE] 43 Ak {7 8A F2
ZEAE Yges § AT 3 ol F Rl¥
2748 F& 2-ethoxyethanol® 2-ethoxyethyl
acetateol] 2J3lA HAY AR FFHE v Y3 o]
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Table 4, Results of hematological findings of study participants by age
meantstandard deviation

Age No. WBC RBC Hgb Het pit MCV  MCH MCHC RDW

(year) Vuy A0/} (g/dl)  (vol%) (10°/d1) (1) pg) (g/d) (%)
20~29 31 6,877 435 13.3 38.5 235 88.5 30.5 34.5 12,6
Exposed +1,608 +28 +0.7 +1.7 +42 +3.3 +1.0 +0.6 0.6

30~39 33 6,591 410 12.8 37.3 263 91.1 31.2 34.3 12,5

+1,140 +15 +0.8 +1.7 %40 50 2.0 =x1.3 =11

Workers 40~49 63 6,398 399 12.6 36.9 254 92.6 31.7 34.2 12,6
+1,361 *18 +0.8 +2.0  =£63 +3.5 =*1.6 0.9 =£0.9

50~ 33 6,979 398 12.5 36.9 271 92.5 3L.3 33.8 129

+1,959 +13 +0.7 1.7 +54 +3.8 *1.6 0.9 =*1.2

subtotal 160 6,651 408 12.7 37.3 256 91.5 31.3 34.2 126
+1,517 +24 +0.8 *+1.9  £54 +4,2 *16 £1.0 0.9

20~29 30 6,766 428 12.9 37.2 239 87.1 30.3 34.7 125

+1,558 +32 +0.9 +2.5  £47 +3.4 +15 £0.8 0.7

30~39 32 6,492 444 13.4 38.9 247 87.8 30.2 34.3 12.8

Control ‘ +1,787 *25 | 2.4 52 5.5 +24 £1.4 =x1.2
40~49 69 6,757 420 12.6 36.6 258 87.5 30.1 34.4 12,8

+1,709 +30 +1.1 +2.6  +66 4.9 22 +£1.1 =11

50~ 36 5,921 414 12.2 35.6 277 86.3 29.5 34.2  13.0

*1,201 +23 +0.7 tlLe  +£51 4.0 +£1.9 %09 =*1.4

subtotal 167 6,528 424 12.7 37.0 256 87.2 30.0 34.4 12.8
+1,623 +30 +1.0 2.5  +£59 +4.6 *20 1.1 =*1.1

Total 327 6,588 416 12.7 37.1 256 89.3 30.6 34.3 12,7
+1,571 +28 +0.9 +2.3 +56 +4.9 +20 =11 =10

ANOVA was done, but statistically not significant
Het : Hematocrit

Plt : Platelet count

MCV ! mean corpuscular volume

MCH : mean corpuscular hemoglobin

MCHC ' mean corpuscular hemoglobin concentration
RDW : red cell volume distribution width

To] RS RIEUE AR Aol o 9] FHEFEQ MCHCE AHE3sie WldE E73
g Zlo®m 3ol U g}, st MCV7E %7delet Q1
g WEe BRI diEide oA gl B AR A7, Aol AEE diTAol
of we} A W9g, 449 FEr MCHCZ B4l A4 ALY, 3
g, §9499d, TdAg o3 U FoB R AR A$e FAA)E FHEI RE MCV %2
e W e 2 AMgEte BRWWe] AY¥Fs, MCHCE 2AR sl o8 FHe Wde 274
g, FApEAAE ol&std] AMdE g A HAaAAgNY, FFA AL WY, g7y 0d
A5 AbEE] BERERoldrt. & HEF g A 2 FEIAGG(IAEH o1FE, 1993). 2
g w43 Yl MCV, 8T @ 7ol £ Bessman(1981; 1983)0] AxE #HAEH7|Ql
3 "AaAdge] A MCH 2 Ag5W 844 Couter Counter Model S-PlusE o)&-8fe] T3t
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