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Exposed to ICR Mouse
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ABSTRACT. In order to monitor the histological and general profiles of lung after direct expose of
p,p-DDE, 1; 5 and 10 mg/ml of p,p-DDE were sprayed to male ICR mouse, and seven days after
exposure, changes of body weight, lung weight, clinical signs, histological profiles of lung and total
WBC in blood were investigated with changes of total cell:'number and their differential count in bron-
choalveolar lavage fluid (BALF). In the present study, a significant and dosage-dependent decrease of
body weight was detected in p,p-DDE exposed groups and body weight gains during observational
periods (7 days) were also significantly and dosage-dependently decreased in p,p-DDE exposed
groups compared to that of vehicle control group. In addition general depression signs were detected
in all p,p-DDE exposed groups with dosage-dependent manners, and lung weights were also
increased in p,p-DDE exposed groups. Congestion, hemorrhage and severe exudate were observed
in the lung of p,p-DDE exposed groups with sarcomatous changes and these signs were also showed
by dosage-dependent manners. In addition, foreign body pneumonia signs were observed in the lung
of p,p-DDE exposed groups in histological levels. The percentage of ALSA (Area of luminal surface of
alveoli) was also significantly and dosage-dependently decreased in p,p-DDE exposed groups and
total blood WBC and BALF cell numbers were significantly and dosage-dependently increased in p,p-
DDE exposed groups compared to that of vehicle control group and increase percentage of neutro-
phil, eosinophil, and lymphocyte in BALF were monitored in p,p-DDE exposed groups compared to
that of vehicle control group. In conclusion, severe allergic response and/or foreign body pneumonitic
changes were induced by direct exposure of p,p-DDE containing beverage. So it is considered that
strong and powerful regulation was need to control production of residence of environmental pollutant
especially to p,p-DDE.

Keywords: p,p-DDE, Lung toxicity, Histology, BALF, Differential count.
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Table 1. Experimental grouping used in this study

Group ID* No. of animals Treated materials Treated time by nebulizer"
Control 5 Distilled water

DDE-10 5 1 mg/ml of p,p-DDE in Distilled water L

DDE-50 5 5 mg/ml of p,p-DDE in Distilled water 2 hrs/3 time in One day
DDE-100 5 10 mg/ml of p,p-DDE in Distilled water

* Group ID : Control, distilled water only-treated control group; DDE-10, 1 mg/ml of p,p-DDE exposed group; DDE-50, 5 mg/ml of
p.p-DDE exposed group; DDE-100, 10 mg/ml of p,p-DDE exposed group.
"Test materials were exposed using nebulizer (ICN Pharmaceutical, CA, USA) as a flow speed 10 ml/min.

2 7Reld A9g dasislen, 288 SHE Table
10 715355}

p,p-DDEQ] =&
2,2-Bis(4-chlorophenyl)-1,1-dichloroethylene(p,p-

DDE, Aldrich Chemical Co., Milwaukee, USA}E Ha

ZHF m F 2z 1, 52 10 mg¥ &3A1A nebulizer

(ICN pharmaceutical, CA, USA}E o]&3ld, 10 ml/
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of A& 2417t =EAIZ § A7 F2718 AA 338 &
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Table 3. Clinical signs of ICR mice after exposure of p,p-

=@ek & Giemsa A8 AAElaL, AEFE AT =
BEE | o] EASHs & AE 52 Adsg. & DD (@roup summany)
- 1
5 1002 AT 2= 2A5A WYT AsA W7, 9 Group" Control DDE-10 DDE-50 DDE-100
S B s AT} AAshe wWEEe A - 7)1Ss) No.of observation S > > >
Ak Normal 4 1 0 0
' %> 80 20 0 0
_ _ Ataxia 1 4 5 5
SAIXzE % 20 80 100 100
RE $AE B 2 RFAAE J1SslgeH, dzed Severity” 1+ 2+ 3 4+
mmall fe4e AdsEnh. fo4 A2 Mann- Dehydration 0 4 5 5
. : - % 0 80 100 100
1 A LAl =S
Whitney Wilcoxon's Rank Sum(M-W) test= AAIEHA Severity 0+ 3+ 3+ 4+
on], 443, e U 27 B 24T PHel T oo 1 P — :
& not detected, slight, moderate, severe 3 very % 20 80 100 100
severe?] 571K g0 8 Rl AAsYT. RE F Severity 1+ 2+ 4+ 4+
22 EARZE= SPSS for Windows(Release 6.1.2 1) Group ID was listed in Table 1; 2) Percentage vs total ani-
- _ B mal number of observation; 3) Degrees of severity, O+ : Not
SPSS Inc., USAFE o833t detected, 1+ : Slight degrees, 2+ : Moderate degrees, 3+ :
Severe degrees, 4+ : Very severe degrees.
2 I
EEL A4A &8 Yepigiey, DDE-10 2elMe
Hze| Hat AA54E YeERIA] e 82 19 =, 20%%F Q18
DDE-10 #ollMe dizZdd visl] 24 U=(p<0.01) A3, 2EE(2+ degree) = A3H3+ degree) AE2
o]

AFS] G2t =5 F 6UVE

A¥HYLer, DDELO  FHxE, 5 H A5WAE vUeplis dde2e] A7
5! DDE-100 ZollXe zHzt tizzol His)

|
o4 = 80%= F2=9th. 3 DDE-S0 ¥ DDE-100 o4&
_|_

(p<0.06 =& p<0.01) AT 747 =5 & 1¢47H 74zt 3+ EE 4+ 9 eAx, g 2 48R &
A=A HTable 2). o] 100%2 A8FEolA A-FHUHTable 3).
Ex|2ke| Hst Hlo| |otx W
DDE-10, DDE-50 2 DDE-100 &M & zFzt tizd p.p-DDE x=&3 #HH #H9 &2t4 Wy 28, &
o vlal 24 UE(p<0.01) FAF] vt =5 F 1 g MNEE 2 8F3] Sadoz AWkl HHe A
dHE A=A Table 2). o] QJIAHANTable 4). 2L A-FolXe ZArgH1+
degree) 83 &3t Aol 18 JAHIS ¥ 80%
Qat=4t o] AYFEES AAAHA 27AE UeRltHTable 4).
p.p-DDE =23 #AH 54 &84z, g4 % @, DDE-10 2eAE &1 e YeilA] &=
2 &R0 4oz AukAQl depress 7o JIFEHA FES 18 =, 20%Y AFHAL, 1+l 3+ HAEY
tHTable 3). h22] Z$-olM= ZnsH1+ degree) & =4, 29, 4&EE 9 438 248 Ushle 85
Az g A8Rzle] 18 HEAEHIS ¥ 80%2] HEF o] zZtz} 80, 40, 80 ¥ 60%=E HFHHtHTable 4). 3

Table 2. Changes of body weight and gains after expose to p,p-DDE (mean+S. D,, g)

Group ID" Control DDE-10 DDE-50 DDE-100
Day -1 36.26+2.55 35.66 £ 3.07 36.98 £ 2.37 3540+2.93
Day 0? 33.54 £ 2.72 33.16 £ 3.50 33.62 + 2.86 31.84 +3.29
Day 1 31.08+£1.00 28.74+518 28.76 £ 2.01** 26.74 + 3.46*
Day 6 3742+3.29 29.20 + 4.45* 26.50 +2.37 23.12+2.03
Day 7% 34.92 + 3.53 26.76 £3.79* 24 .98 + 2.46* 21.90 £ 1.85*
Gains? 1.38+1.26 -6.40 £ 5.30* -8.64 +1.78* -9.94 + 1.94*

Day, days after expose of test materials; 1) Group ID was listed in Table 2; 2) Day at expose of test materials after fasting; 3) At
sacrifice after fasting; 4) Body weight gains during Day 0 to Day 7; * p<0.01 compared to that of control by M-W test, ** p<0.05
compared to that of control by M-W test.
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Table 4. Gross findings of lung of ICR mice after exposure
of p,p-DDE (group summary)

Table 6. Histological findings of lung of ICR mice after
exposure of p,p-DDE (group summary)

Group” Control DDE-10 DDE-50 DDE-100 Group" Control DDE-10 DDE-50 DDE-100
No. of observation 5 5 5 5 No. of observation 5 5 5 5
Normal 4 1 0 0 Normal 4 1 0 0
%2 80 20 0 0 %2 80 20 0 0
Congestion 1 4 5 5 Infiltration 1.C.¥ 1 3 5 5
% 20 80 100 100 % 20 60 100 100
Severity” 1+ 2+ 2+ 4+ Severity? 1+ 2+ 3+ 4+
Hemorrhage 0 2 4 5 Hemorrhage 1 2 4 5
% 0 40 80 100 % 20 40 80 100
Severity 0+ 2+ 3+ 4+ Severity 1+ 1+ 4+ 4+
Exudate 0 4 5 5 Exudate in L.S.¥ 0 3 5 5
% 0 80 100 100 % 0 60 100 100
Severity 0+ 3+ 3+ 4+ Severity 0+ 2+ 2+ 4+
Sarcomatous changes 1 3 4 5 Thicknening of AW® 0 3 3 5
% 20 60 80 100 % 0 60 60 100
Severity 1+ 1+ 2+ 4+ Severity o+ 3+ 3+ 4+

1) Group ID was listed in Table 1; 2) Percentage vs total ani-
mal number of observation; 3) Degrees of severity, 0+ : Not
detected, 1+ : Slight degrees, 2+ . Moderate degrees, 3+ :
Severe degrees, 4+ : Very severe degrees.

Table 5. Changes of lung weight of ICR mice after exposure
of p,p-DDE (Mean £ S.D., g or %)

Group" Absolute weight (g) Relative weight (%)?
Control 0.202 £ 0.017 0.597 £0.107
DDE-10 0.272 £ 0.027* 1.016 £ 1.027*
DDE-50 Q.296 +0.019 1.189 £ 0.102*
DDE-100 0.313 £ 0.011 1.437 £0.135*

1) Group ID was listed in Table 1; 2) Relative lung weight
(%) = (Absolute organ weight/body weight at sacrifice)’2100; *
p<0.01 compared to that of control by M-W test.

A DDE-50 ¥ DDE-100 oM< 24zt 24+~ 4+ A=
«] %8, £8, 4EE 9 S48 440 80% E= ©]
100%2] dA-FEA 4= tHTable 4).

o S&ke| vt

DDE-10 ZollXE vzl vl 94 3=(p<0.01)
H A FEX 7P - =UL, DDE-BO 3 DDE-
100 M= tizate] vls] FodU=(p<0.01) # &
o) Sx9] S AR HANTable 5). Hgh H2] A
Zex o] A9, DDE-10, DDE-50 ¥ DDE-100 il
M ZhzE gzl vlE] 948 U=(p<0.01) 3 A 5
FA9] Z77F A=A HTable 5).

1) Group |ID was listed in Table 1; 2) Percentage vs total ani-
mal number of observation, 3) I.C., inflammatory cells; 4)
Degrees of severity, 0+ : Not detected, 1+ : Slight degrees,
2+ : Moderate degrees, 3+ : Severe degrees, 4+ : Very
severe degrees; 4) L.S., luminal surface; 5) AW, alveolus
wall.

O
ERAATH Table 6; Flg 1 4) rﬂ&%ﬂ Ag-olM= 7
$H1+ degree) FEMEY a7 84| ztzt 13
HAZAE S ¥ 80% AFFEES HHHA &4
el itk Table 6; Fig. 1). 221}, DDE-10
Awzlsky WS JepliA & %%—3— 18 &, 20%
AMHNL, 1+~3+ A= A5HEY A&, £8, 5
7 AEEY EA4 2 HXE 9o vF A4S el
= A¥EEo] 717t 40 BE 60%E FEHATHTable
6; Fig. 2). I3+ DDE-B0 oM 24+ ~4+ AHxe
Axe] A&, £8, dAxiW 4EEe EA 4 Hx ¥
H]Z A7) zkzF 100, 80, 100 2 60%2] A& EFEoA
14 =) 3 (Table 6; Fig. 3), DDE-100 ;Lowb— 4+ A
o ASAEe HE, Y, AT Y AEE &4 ¥
Hix e vF o] 7k7k 100%2] A¥ ogoﬂﬁ 2178
= QtHTable 6; Fig. 4).

ALSAZ2| Bisgt
p,p-DDEY]} =ZA)7] & AT
oA A=(p<0.01) ALSAY —7}7}

ol A thaatel BE)
17 HATHFig. 5).

HE W7 &0 HE}
1 mg/mi®] p,p-DDE x=&A]Z] DDE-10 welAe
zwol Bl el E(p<0.01) 85 WE3 59

o
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Fig. 1. Histological profiles of lung of control group. A, low magnification (x28); B, high magnification of alveolus regions
(x140); C, high magnification of bronchus (x140).

R

Fig. 2. Histological profiles of lung of DDE-10 group. A, low magnification (x28); B, high magnification of bronchus (x140); C,
high magnification of alveolus regions (x140).

Fig. 3. Histological profiles of lung of DDE-50 group. A, low magnification (x28); B, high magpnification of alveolus regions
(x140); C, high magnification of bronchus (x140).

7I7F 4452, 5 % 10 mg/mie] p,p-DDECY =24 o Hlal §-J4UE(p<0.01) BALF & M E &4 =7}
7! DDE-50 @ DDE-100 #oM %= zHz} u)z:te] H]s) 7+ Qg =len, 5 ® 10 mg/mi®] p,p-DDE =ZA1Z)
ol de(p<0.01) 5 BT 59 TP ARH DDE-50 % DDE-100 @A %= 7zt izl ]3] #-<]

Atk Table 7). A A=(p<0.01) A E F542] 771 QA=A HTable 7).

BALF & MZ $=o| ®3} BALF & 24 AlitX[e] s}
1 mg/mi2] p,p-DDECY 24171 DDE-10 wollA &+ p.p-DDEC] =247 BE A¥ oM e izl Hls|
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Fig. 4. Histological profiles of lung of DDE-100 group. A, low magnification (x28); B, high magnification of alveolus regions

(x140); C, high magnification of bronchus (x140).

80
60 | *
40 -
20 | .
0 L. : S S

Control DDE-10 DDE-50 DDE-100

Fig. 5. Changes of ALSA(area percentage of luminal surface
of alveoli) of lung after exposure to p,p-DDE (mean + S.D.,
%). * p<0.01 compared to that of control by M-W test.

FAYVE(p<001 T p<0.05) FH5A WL, 3%
4 ET Y s Zbt QgEgion, felysle
(p<0.01) 43 AT W &) Bt LUK Table 7)

Fd
[

A ow S5 5 o8l Wz 09 A, o

AANES B e SN FUL T2 240 5
= SeEr)y Age] SuE o)F LA HBA
AANE £, 38 L AxNe wFe 2L Quee
24 olelo] Azl WE W FAe) Ty} Badn

{Carlton and McGavin, 1995). =3+ Lee er a/(2002)&
polymeric hexamethylene diisocyanate aerosoldl] =
EAZ vhe-2oM = S 2 BALF W protein 33 =
7PF BEETE Bsiglon, 84 rtad =2 A%
de F454 HETY S5 8 BEHog & HY
2ol AT I#A ArHAntonini et &/, 1996).
ol hair spraydll x&H ratllAE 587]9] o)Ak
o] Zej=m, BALF W9 ME Z717} Zedvia geiA
A3L(Pages er a/, 1986), fluorocarbone-lipid aerosol
o =3¢ A9ole AAS HE ke 7hart ZeE o]
HeEoA Ay 4] BEEE RAew duA
= &(Fagan et al, 1977), slsg-2d A3 T 714

o7 =3 e dAS sy HHe) fage
Zow oA UtHFagan er al/, 1977; Pages et al,
1986; Carlton and McGavin, 1995; Antonini et al,
1996; Lee et al, 2002). ¥ <A< AFNME p,p-
DDEd =Zd upgzo] HoMds AR 24, 28 @

Table 7. Changes of blood WBC and BALF cells in the ICR mice after exposure of p,p-DDE (Mean + S.D.)

Group” Control DDE-10 DDE-50 DDE-100
Total WBC celis? 840+1.14 16.60 + 2.70* 20.80 + 1.92* 23.80 + 3.63*
Total BALF cells® 8.20+1.30 16.40 + 1.34* 21.00 1.58* 24.80 + 2.39*
Differential counts among 100 BALF cells (%)
Neutrophil 2.60+1.82 11.60 £ 2.41* 16.60 + 3.21* 19.40 + 3.44*
Eosinophil 0.80 +0.84 320+ 1.10 7.80 + 1.30* 9.40 + 1.14*
Lymphocyte 8.80+£2.28 14.40 + 2.19** 14.00 + 1.58* 14.60 + 2.88**
Epitheloid 87.80+3.56 70.80 £ 3.63* 61.60 £ 4.67* 56.60 + 3.78*

1) Group ID was listed in Table 1; 2) Values are x10%mm?®; 3) Values are /1 mm? * p<0.01 compared to that of control by M-W

test; ** p<0.05 compared to that of control by M-W test.
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