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Abstract Diazinon (DZN), a representative organophosphorus pesticide, is produced more than 500 tons per
year in Korea and induces neurotoxicity by inhibition of acetylcholine esterase. However, information of
hematotoxicity is limited. To investigate the effect of single exposure of DZN on blood cells and composition, a
single oral dose with DZN 15 and 150 mg/kg bw was treated to 8 weeks old SD male rats, and then whole
blood and urine were collected at 1, 4, 8 and 24 hours after administration. For collected blood samples at
each time, red blood cell counts, white blood cell counts, hematocrit and hemoglobin were tested and
microscopic examination of stained blood cells was performed. And for collected urine at each time, the
occult blood, white blood cells and etc. were screened. As a result, red blood cell counts and hemoglobin
increased slightly at 4 hours by both doses of DZN, and hematocrit was significantly increased at 4 hours by
DZN 150 mg/kg bw. Total leukocyte counts were not significantly changed However, neutrophils were
decreased at 1 hour by DZN 15 mg/kg bw, also at 1 and 8 hours decreased after administration of DZN 150
mg/kg bw. Lymphocytes were significantly increased at 8 hours by DZN 150 mgkg bw. MCV were
significantly increased at 1 hour by DZN both doses and then recovered. MCH were slightly but significantly
increased by DZN 150 mg/kg bw at 1 hour. Microscopic examination showed that DZN induced abnormal
white blood cells and leukocyte positive reaction was observed in urine from 1hour to 24 hours. In
conclusion, DZN induces hematological toxicity such as neutropenia, abnormal leukocyte appearance and
detection of leukocytes in urine by single oral exposure in rats, which indicates immunity weakness and
consequantly vulnerability to infection.
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M= FFA e FElEA 2 ARl SISkl ATHRyu
and Oh, 2002; Wang et al., 2002).

DZN& o} € Z & of| 28| 2}A| (Acetylcholinesterase, AChE)
£ YAlste] 27 Ag2 7450 ofAEEd (Acetylcholine,
AChe] FA=] A73E5wS ddth(Agency for Toxic
Substances and Disease Registry, 2008). European Commission
M= DZNO| 1A LU F5]8-F(Acceptable Daily Intake,
ADD)Z F2ARE=E5]-2- 3 (Acceptable  Operator  Exposure
Level, AOEL)YS A7gstsi=tl, el digh 90d & 11d ut
EE=XA YoM 2] ChE JAIE <72 NOAEL 0.02 mg/kg
bw/days A48t 0H, o}7]e SF (Safety Factor) 1002
Zg-3l) ADIZ 0.0002 mg/kg bw/day= A3}, H=
4 AAEAANFNA G AT oEF A 2E A o
A2 272 &9 NOAEL 2.5 mg/kg bw/day$t SF 100
g3t FAS5A L] (Acute Reference Dose, AR{D)
£ 0.025 mgkg bwo 2 X3 THEuropean Commission.,
2009).

FH2olE AChE JAIE Fosle A5A7E 54 2=+
A ady, S 3 T Fad aEEe] de) ol gl
o, ol CIAFFUAMEEKS62 AE)NA 0.1 upM F71¢]
A tpolobAlel] thal ps3k PTEN 5S¢ AF2AH]
s gsl ol 71918k= Ao& B vl 9JtH(Choi et
al., 2016).

3k DZNS o/8€®E E79 AT 6 == 30 mg/Le]
Lo 1097 59 30, 1,3,7, 15 2 21940 9
AHste] AR Az A8, 9 TR, S LI REH
oA sl on, SYZHE 9 vlola 2 thld
& SR, elM 2RlEA o, A ST 3
cytochrome P-4500] 25 73481900 M, AChEEAS ==
2 g Az A YA R, A AR Al EellA =
H2p S7keke FdE Bole AR BT Yehia et
al., 2007).

Tek 71 SD #=of 857F DZN 10, 15, 30 mg/kg bw/
dayS AT FoAN AEEGo] friEo] g eada gl d
% AFotEde]l ¥43] F7kehH, ole A% IFEER
s g FFREER gAAE 2dehe ditsl G40 €4
Asl & AFEH 2EH A9 B0l B2 JloR By
v} 91t} (Muhammad and Mohammad, 2010).
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TRARIE 7L 7FsAel wou sidle ob A9
Aol gk T4 =] 8-l ek H7t o] FolA|A] &AL
AoH, AARME 9 #A7EE WeelA] e A4
T, 1= Sl skl dig $4xE &, 93 ke
24417 o] mZol] ofal] HAME FE) e X
273501, Blop 5ol 9 A=A

=

r oy

}2}]', O X o %O] -P’_?:—}EE]
T A= Aoz HaEo] dtk(Solecki et al., 2005). ©]2 3

Sz AT FAEUNEFEFS dstr] et w4
BN WIF Al FAEANS EFste] Hrlsla 9lomn, o

18t 507 2Ast] F =20l et 21F A
o] QIARKAZIES R FAEAFIA S} FAYAMAT]E
o2 FA YA =E3]EH(Acute Acceptable Operator
Exposure Level, aAOEL)S 743t st Utk
(European Commission., 2017).

B AFeM e S o AREEE tiEAR] 171904 F
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DZN £0{ & AE xHZ
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A BAME flsted AFAST A AA= ADVIA 21201
(Siemens, Germany)E -85} complete blood count (CBC)
320 224 RBC count, WBC count and differential count,

hematocrit (Hct), mean cell volume (MCV), mean cell

hemoglobin (MCH), mean cell hemoglobin concentration
(MCHC), RBC distribution width (RDW) % hemoglobin
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Table 1. Changes of hematological values induce by single exposure to DZN in male SD rat

DZN 15 mg/kg bw

DZN 150 mg/kg bw

Item Control
1hr 4 hr 8 hr 24 hr 1 hr 4 hr 8 hr 24 hr
?X?g%) 7494024 7434034 8.03+0.13 7.59+036 7.32+0.53  7.59+027 827+0.64 7324023 7444046
Hb(g/dL)  14.87£0.40 14.87+0.61 15.68+0.74 14.93+0.34 1423+0.61 1520+0.62 15.83£0.86 14.70£0.17 14.30+0.53
Het (%) 45.03+1.59 48.08+0.80 49.27+2.68 45.63+1.13 44.97+1.78 48.40+0.89 51.53+0.91"" 45.10£0.56 44.53+2.07
MCV (fL)  60.10+0.44 63.23+1.06™ 58.60£0.60 58.67+0.32 61.90+2.14" 62.23+127" 59.23+1.27  59.93+0.96 59.00£0.69
MCH (pg)  19.07+0.51 19.57+0.32 19.47+0.67 19.30£0.26 19.43+0.35 20.03+0.38" 19.07+0.32  20.00+0.56 19.23+0.46
](\;[/SLE)C 31.80+0.95 30.93+0.15 33.07+1.33 32.87+0.40 31.83+0.32 31.37+0.67 32.13+0.45 32.40+0.75 32.17+0.75
RDW (%)  1127+0.25 11.17£021 10.83£0.12 11.60+0.87 11.57+0.57 11.33+0.32 11.07£0.59  11.30£0.30 11.53+0.40
?Zﬁ)gm) 5444060 5.01+0.81 4.91+0.71 5.60+1.40 4.56£0.61 4.51+0.57 4394046  5.46+2.12° 4.34+0.88
(ny{gE/li) 4254062 3.98+£097 428+0.87 5.63+0.80 3.72+047 3.81£0.56 3.66+0.80  6.20+0.68" 3.58+0.59
?iel‘(l)t(f/"Lp)hﬂ 0974030 0.59+£0.15 0.52+£021" 0.46+0.14 0.58+0.15 0.51£0.05° 0.55+0.33 0.4140.10°  0.56+0.22

* ) REHEE: significant changes compared to control at p<0.05, p<0.01 and p<0.001, respectively.
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Fig. 1. Changes of RBC counts, hemoglobin and HCT by single exposure to DZN in male SD Rat.

Lines presented on graph are historical range of each parameters.

**%*: significant changes compared to control at p<0.001.
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(C) MCHC

[ DZN 15 mg/kg bw
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Al7IH, §4& fFEdttal Basky SItk(Fulton and Key,
2001). & AollA F A9 $2= DZN 15, 150 mg/

kg bwoll 23l frej@ntet Mishyh Ilovh 4X A Rk

71k A8S BAY HbrXE 15mgkg bw Fo F

Z7] WZkIA AV E F7kske s Ve,

DZN 150 mg/kg bw @3] Fof $ XA FTtste
H S tH(Table 1, Fig. 1).

Hcte] 79+ 150 mgkg bwe] DZN Az A] ofE5o
T WA KA = F7Feke e B 22y
A7 o]Foll= FEHE AE AT F UATKTable 1,
Fig. 1). ©]A9 Het'h YAIF 02 A58k o] F-Z= DZNe]
o3k Ag7e] Mgy REH A SIHE st Ak gibs
go| HAstal, o] HAda7] flate] A&+ 843 Hb
7} AEe R F71e Aew F2HT MCVE 15, 150
mg/kg bwell &J3l] Fof & A7 Fels S7ketl o,
o]% 3E 39 on, MCHE 150 mgkg bw Fol - 147+
A vl kst folskAl F71eFth(Table 1, Fig. 2).
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Fig. 2. Changes of MCV, MCH, MCHC and RDW by single exposure to DZN in male SD Rat.
Lines presented on graph are historical range of each parameters.
* *%*: significant changes compared to control at p<0.05 and p<0.01, respectively.
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Fig. 3. Changes of WBC parameters by single exposure to DZN in male SD Rat.

Lines presented on graph are historical range of each parameters.

*: significant changes compared to control at p<0.05.
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VEREA] dgtom, Wi Bl Wl Jlojie S5
o} FZ T 9ollE 2] 7}t YIATHTable 1, Fig. 3). T57-F
£ DZN 15mgkg bwe Az S wl, A7H 51%7HA]
oAl At on, 24A]7F Fom 38% HE hAeh
AelE FA5TE DZN 150 mgkg bwe A8 L A¢
= DZNAE] 117} o] T FAGMA| 74se] 244|710
 Foll iv:rL-’Fﬂ e S EATH(Table 1, Fig.

3). EXT5E DZN 150 mgkg bw Fololl 4] gA1 79
FrolstAl Z7kek A Qlole 2 Wyt I TH(Table 1, Fig.
3). A= Al &) FEarh AR WEF F oF 80%
A BLAL, T2 Bl OF 10% B=0]7] witol (Bailly
and Duprat, 1990) 57| 7Ha7F HAA WP 522}
o X Y2 At olg e o]fr= DZNe| oJa Fud
T A 9IS 2R g AoE BT

ﬁg

IFTE YHEE 2 dRvEE
ST TALTOIG F =
H 7 QITH(Theml et al., 2004). =3}, Alghe] 739 Zwig L
Z 357 ol oF 50% o AR S, TF T4t
0.5~1.0 x 10°/L u]u}ol _?_ uLoEd,O_ Eﬁ]-z“;_} 71013_?4@/\-101
AL, 0.5 x 101 PRk 79 Azhst 7494 o] Ay
& 7FsAo] =kl BaE 3 dk(Park, 2010).

B A= DZN 15, 150 mgkg bw Foldl] oJ&) &5
TFF7F F 50% AL 7Asion, o] 24 e FHekst
A 2 F= ok AlsdETh v 2 Al ARSE
DZN 15, 150 mg/kg bw7} 2A QA =29 71
W& uh, DZNO| AAPYsol| A o] QA=Eo] Ffel #SH
AF7F F7HOE o] Fojd Lot Al
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Fig. 4. Atypical WBC found by single treatment of 15 and 150 mg/kg bw in blood of male SD rats.

Blood smear was performed with EDTA-treated blood samples.

After Wright staining, smear was observed by microscope (x800).
(A), (B), (C) and (D): 1 hr, 4 hr, 8 hr and 24 hr after 15 mg/kg bw DZN administration, respectively.
(E), (F), (G) and (H): 1 hr, 4 hr, 8 hr and 24 hr after 150 mg/kg bw DZN administration, respectively.

AR AAE AAE AT} DZNe oJal] Fo] £ A7k
H &FeEA o By S3o] 7] FRlEg
th(Fig. 4). 5, DNZo| =242 45 A S35 74t
S o] FE WE S flshe A0R ERIEUT

it 5 (Hypersegmented neutrophils)y=  H]EFY
B2yt il ok A EA RIFA] &8] e,
A= 9 diiAbEE AXA = YERdTH(Singh et al,
2017). EF7E "5 WIS 7Y AEZHUA
G228 osf 7S WAIFTE DZNS A 7S 0ol A
Z71dle SF5T5 S7AIIV viE ZaeAFle] Bard bt
S tH(Tayfun and Mevlut, 2018).

ol& F3lY DZINS s514E 14 & B o 55
7o FEE wistsle] QA W MY AE-E AAHOE oF
s 7 e Ao R AdE

2 A3z st

Aol A] o= Wsgoll A A F 3 2o s @ A5
AAFE 4788t A3} nitrite, urobilinogen, protein, pH,
blood, S.G, keton body, bilirubin & glucose= tHZwo] H]
stod om|Sle Wsh=s AZEA] gty 2 WidT =
el Hste] Folwt REFX F7FsIIET (Table 2),
578 5 5 nitrate®] o] WP} giglonE Wyl
Azol Alsttdel o viste opdA o R =]} &,
ol2]gt k= DZNe| o3l &S T3 Wi wjEo] &
7Fhs ASE, = AvA A7 2 A8xF] AXE B3l @
278 Whgoll tigk F7H4Q A7 B asitt

2 dAte AReE AA B EYgA T Ao
o3l DZNe| IAAO R =ZHe Ag Fdd nAe g
S golslazat AlAE AT DZNS 75 mgkg bwe] &3
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Table 2. Results of urine screening tests after single exposure by DZN in male SD rat

Item Control

DZN 15 mg/kg bw

DZN 150 mg/kg bw

4 hr 8 hr 24 hr 4 hr 8 hr 24 hr
Leukocyte” 0.6+0.8 2.8+0.4™ 3.0+0.0"" 2.6+0.5™ 2.840.0"" 2.44+0.4™ 2.440.5"
Nitrite” 0 0.2+0.5 0.2+0.4 0 0 0 0.4+0.4
Urobilinogen® 0 0 0 0 0 0 0
Protein® 1.2+1.2 2.2+1.0 1+1.3 0.2+0.4 1.8+0.7 0.2+0.4 1.2+0.7
pH 7.3+0.7 7.5+0.6 6.3+£0.6 7.7+0.6 7.8+0.2 6.9+0.7 7.8+0.6
Blood” 1.8+1.2 1.0+1.3 2.6x0.5 1.4+1.2 0.6+£0.8 0 0
S.G 1.033+£0.035 1.012+£0.002 1.008+0.004  1.014+0.005 1.009+0.007 1.01+£0.008 1.013+0.004
Keton body” 0.4+0.5 0 0 0.4+0.5 0.2+0.4 0.6+0.8 0
Bilirubin® 0 0.4+0.5 0.2+0.4 0 0.4+0.5 0.2+0.4 0.8+0.7
Glucose? 0 0 0 0 0 0 0

 In the display item, the stage of the test strip change positively was set to 3 stages, and scores were taken for each stage, and the average

value was taken.
**%*: significant changes compared to control at p<0.001.

OF 28YU7F albino wistar =0 AFFAN EF X
Tjr B AEXHE X)7F S7F8h RBC, Hb, Het7h 726}
W] §EE So] Falko] SaEThy B

QAEW(Alahyary et al, 2008), 54 =& w2 A
Jeke Wy v gich

& A7olME DZNO @3] AT =3 S5 AT 5

7} Zhasi g Wd T e gRlEiien, of
i”ﬂ DZNel| theh AAA =E = Qlaf | ofs} 3l o]
ke wlof 22k Aol =29 Tl dee &
ATt

£ A7 54 U rJrzk%J_ BYAeL AT
=13
=
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of t}o|ofx|=(Diazinon, DZN) tEAQ] F71Q1A ASAR, FlolA] A7F 5008 o) Aike]w 41754
5o ks 202 dEfA oy s tist e T8 Aot 2 AFoA= DZN ©3=Ze] &
WA E 2 2] mRE TS GolR A}t 8575 SDAEO 15, 150 mgkg bwe] 702 W3] 7| HyFe] &
1M7L, 4X17E, 8AIZE B 2407F Sl E9) Bl g A Fste] o F AP, WAL, SnEAYESA], SRS
20 9 WY s) Gatel oA xef| g dAn) AARE AAISAL, ol tiste] FE, WE g Fof| gl 23z
YL ANEIY 2 A3 FA R o] P vlske] DZN 15, 150 mg/kg bwell 28] A8 49} d|mF=2Hlo] 44
7ol ks F7teke Aol e, slnkEAR| ESXE DZN 150 mgkg bwoll <Js) 4x 7440l 2514 S71st
Atk FWNE 4= DZN 15 9 150 mg/kg bw FoA] Fo] & sh= §Iloy, 27471 DZN 15 mg/kg bw £
F A FolsHAl 24k om, DZN 150 mgkg bw Fod § 1A1ZF B 8AIZE o]l frofshAl ZhAasisict. |
T DZN 150 mg/kg bw FJA] 8AIZHA el frolaiAl F71akitt. MCVE 15, 150 mg/kg bwell 23] Fof £ 14]7+
A frelsA S7ret. o ol sl8ah= 7 eIth MCHE 150 mg/kg bw o] 3 1AM v]efsht f-2)5HA)
S7kstaint. oA 2o e ArA A AL A3} Dol DZN 15, 150 mgkg bw T - 1AIZHE 247 7H)7}
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o @3] AR FTo st oY 3 ¥ kF WL ASEE 5o A5l i, o]24
DZN 5/3%=2A] 197]%50] okska = Slar, el FoksAl Hof 2 AWl =22 + S Ao A=
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