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Effect of DEHP Administration on Reproductive Characteristic and
Blood Metabolite in Mice

Dong-Heon Park, Hyun-Yong Jang, Choon-Keun Park, Hee-Tae Cheong,
Choung-Ik Kim and Boo-Keun YangJr

Division of Animal Resource Science, College of Animal Resource Science,

Kangwon National University, Chuncheon-si 200-701, Korea

ABSTRACT :

The purpose of this experiment was to determine the effects of di(2-ethylhexyl) phthalate(DEHP) on reproductive

characteristic, blood hematological and chemical values in mice. The male mice were intraperitoneally injected DEHP in negative
control(no treatment), positive control(corn oil, 3ml/kg B.W), 0.5, 1.0 and 10.0mg DEHP/kg B.W and the female mice were injected
DEHP in control(corn oil, 3mlkg B.W), 0.5, 1.0 and 10.0mg DEHP/kg B.W with 5 times for 15 days on 3 days interval. The
administration of DEHP in male mice were not affect on body weight, epididymis, vesicular gland and coagulating gland weight. The
testis weight were slightly higher in DEHP treatment groups than in control. The semen characteristics(sperm concentration, viability,
motility and abnormality) of male mice were not difference in all experimental groups. The RBC, Hb, HT, MCV, MCH, MCHC, PLT,
albumin, BUN and total protein of blood hematological and chemical values were not affect the administration of DEHP in mice. The
WBC values in 10.0mg DEHP group was slightly lower than those of any other groups. In female mice, the effects of DEHP on the
body and ovary weight were not affect in all experimental groups. The uterus weight in 10.0mg DEHP group was slightly higher than
those of any other groups, but not significantly difference in all experimental groups(P>0.05). The histological evaluation of testis, ovary
and uterus were not change in all experimental groups. These results indicates that administration of low concentration of DEHP was
not affect the reproductive characteristic, blood hematological and chemical values.
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Table 2. Effects of DEHP administration on the semen charac-
teristics in male mice

DEHP  Sperm con.”  Viability ~ Motility  Abnormality
(mgke BW)  (x10)) (%) (%) (%)
Control 1" 38.08+4.14 40.84:524 30.74+7.31  16.5421.05
Control 2% 39.562533 40.66+5.74 31.46+6.69  16.34+4.78
0.5 3742+583 40.82+6.89 28.50+365  18.60+4.13
1.0 38281691 38.60£5.75 28.46+6.57  19.20+3.91
10.0 3812528 39.88+7.66 30.40+5.08  19.06+4.08

1) No treatment, 2) Corn oil (3m¢/kg B.W), 3) Sperm concentration.

d9om, Azle 7188 747t 16.54%, 16.34%, 18.60%,
19.20% 2 19.06%Z A £ 17} ) 2ol vla] tha w2 7
¥&& et

DEHP Fai7} 34 A3 9] def ol 3
Abat A3}, WBCE 10.0mg o 77} 8.90x107mm’ 224 o
EFFH(EA B, 9.85 ; TR, 9.88 ; 0.5mg £, 991 ¥
1.0mg FoE, 9.76x10°mm )Rt tha B FE e
A TAH Fexe dAem(P-0.05), RBC, HB, HT,
MCV, MCH, MCHC % PLT £ 7t §253l xjoj&= <l
A=A ek ATHP>0.05).

3H, ¥ albuming] @22 zhz) 1.68, 148, 1.74, 1.68 &
L62g/dIZ A 7} o p7ke] Apol7h §1leH, EF BUNS

AE JBE 2
[¢]

Table 1. Effects of DEHP on body weight and reproductive organ weight in male mice

DEHP (mgkg B.W)
Parameter (g) Control 1" Control 27
0.5 1.0 10.0

Body Initial 3370 £3.93 33.60 +5.01 33.70 +3.76 3348 +3.79 3350 +3.23
weight Final 3473 1266 33.76 +3.08 3331 2402 3443 +3.73 3398 +3.09

Right 0.105 10.015 0.103 £0.013 0.110 £0.016 0.114 +0.015 0.114 +0.015
Testis

Left 0.101 +0.012 0.098 +0.011 0.103 x0014 0.109 +0.014 0.110 £0.014

Right 0.036 £0.005 0.037 +0.003 0.039 £0.005 0.040 +0.004 0.039 +0.004
Epididymis

Left 0.036 +0.004 0.037 +0.005 0.037 +0.005 0.041 £0.004 0.038 +0.005
Vesicular Right 0.075 £0.027 0.072 £0.022 0.069 +0.030 0.072 +0.014 0.071 +0.029
gland Left 0.083 £0.023 0.070 +0.026 0.068 +0.030 0.079 +0.021 0.068 +0.026
Congulating R 0.0046:0.0011 0.0044:0,0010 0.0051:0.0012 0.0052£0.0011 0.0050:0.0008
gland Left 0.0043+0.0012 0.0045+0.0005 0.0051+0.0016 0.0050+0.0012 0.0047+0.0010

Y No treatment,

? Com oil (3m’kg B.W).
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Table 3. Effects of DEHP administration on blood hematological and chemical values in male mice

DEHP (mgkg B.W)

Parameter Control 1" Control 27 -
0.5 1.0 10.0

WBC (10/mm’) 05t 158 9.88+ 1.69 991+ 168 9.76+ 191 8900248
RBC (10%mm’) 1038+ 149 10.04+ 0.71 1011+ 1.17 1032+ 0.80 1047+ 127
HB (g/d}) 1658+ 1.58 1644+ 203 1695+ 2.32 17.32¢ 1.17 1701+ 216
HT (%) 4724 503 46.89x  5.06 4782+ 6.00 4821z 341 4898+ 477
MCV (um’) 4708+ 1.50 4761+ 2.16 4762+ 2.50 46.64+ 0.85 4667+ 186
MCH g 1650+ 0.54 1673+ 084 1671 120 1682+ 066 1624+ 0.75
MCHC (g/dl) 3516+ 071 3524+ 1.34 3518+ 118 36.07+ 1.30 3526+ 131
PLT (10"/mm’) 938 +1324 996.0 +156.9 932.3+154.3 1,0185 +94.7 954.0 +137.8
Albumin (g/dI) 168+ 0.13 148+ 0.17 174+ 0.19 1.68+ 0.19 162+ 023
BUN (mg/dl) 13.02¢ 140 11.08+ 226 1138z 2.32 1222+ 1.62 11.96+ 229
TP (gdl) 318+ 030 284+ 040 326+ 032 3.08+ 044 310+ 035

1) No treatment, 2) Corn oil (3mé/kg B.W)

WBC : White blood cell, RBC : Red blood cell, HB : Hemoglobin, HT : Hematocrit, MCV : Mean corpuscular volume, MCH : Mean corpuscular
hemoglobin, MCHC : Mean corpuscular hemoglobin concentration, PLT : Platelets, BUN : Blood Urea Nitrogen, TP : Total protein

share zhzh 13.02, 11.08, 1138, 1222 2 11.96mg/dI2 A =}
o] 7} 91T, ¥ Z total protein®) ek 7}7} 3,18, 2.84, 3.26,
3.08 2 3.10gdlZ A 7+ B F7he] Kpolzh YITHP>0.05).
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nX = AFE Table 43} 50 L&ttt

AZE kg hEF, 0.5, 1.0 2 10.0mg DEHPS] §-of oj A
AN A5 AYFEA AFES 24 FAFTA A
Aol HATHP>0.05).

A9 BAE 100mg £ 77} 0.1267g0. 2 SEH =
T, 0.1116 ; 0.5mg F<F 0.1065 2 1.0mg FoI 7, 0.1121g)
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HT, MCV, MCH ¥ MCHCE %ol 7kl 2ozt Qiglem,
PLTE 100mg Fol77} 771.6x10°mm’ 0.2 et (27,
8412, 0.5mg T, 845.1 2 1.0mg %o 7, 837.0x10% mm’)
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)
3 7t
Aol
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Fig. 1. Light micrograph of testis administrated to the DEHP for
2 weeks in mouse. H&E stain(x200).
1-1. Negative control as no administration of DEHP, 1-2.
Positive control as corn oil administration, 1-3. 0.5mg/kg B.W
DEHP administration, 1-4. 1.0mg/kg B.W DEHP administration,
1-5. 10.0mg/kg B.W DEHP administration.
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Table 4. Effects of DEHP administration on body and reproductive organ weight in female mice

DEHP Body weight(g) Uterus
(mg/kg B.W) Initial Final 4] Right Left
N Control 30.59£4.10 31.20+3.89 0.111620.036 0.0086:0.0016 0.0082+0.0015
0.5 30.55£3.24 31354322 0.1065+0.028 0.0077+0.0015 0.0079+0.0016
1.0 30.02+2.62 30.55£2.99 0.1121£0.042 0.0079+0.0022 0.0081+0.0021
10.0 30.15£2.76 30.54£3.39 0.1267:0.048 0.0089+0.0022 0.008110.0016
Table 5. Effects of DEHP administration on blood hematological and chemical values in female mice
DEHP (mg/kg B.W)
Parameter
0 0.5 1.0 10.0
WBC (10"/mm’) 802+ 1.66 838+ 208 801 = 1.29 895+ 1.60
RBC (10%mm’) 1098 + 0.74 1050 = 0.56 11.02 + 046 10.88 + 0.49
HB (g/dl) 17.70 = 1.18 1711+ 0.83 17.81 + 0.86 17.16 + 1.05
HT (%) 4831+ 234 4723+ 222 48.53 + 1.54 4734 £ 2.55
MCV (um’) 4444 + 143 4418+ 146 43.82 + 0.9 4363+ 1.09
MCH (pg) 16.11 £ 0.72 1591+ 083 15.89 £ 0.55 1575+ 043
MCHC (g/dl) 3646+ 0.72 3640 £ 0.63 3649 + 0.6! 36.11 + 0.49
PLT (10/mm’) 8412 1643 845.1 1019 837.0 =978 771.6 +26.64
Albumin (g/di) 1.70 £ 0.10 1.74 = 0.05 1.76 + 0.08 1.72 £ 0.16
BUN (mg/dl) 10.52°+ 1.13 13.84°+  1.28 1236™+ 2.00 11.42°+ 0.71
TP (g/dl) 332+ 023 324+ 0.08 3.18 = 0.16 312+ 023

*® Values with different superscripts within same rows are significantly differ, P<0.05.

WBC : White blood cell, RBC : Red blood cell, HB : Hemoglobin, HT : Hematocrit, MCV : Mean corpuscular volume, MCH : Mean corpuscular
hemoglobin, MCHC : Mean corpuscular hemoglobin concentration, PLT : Platelets, BUN : Blood Urea Nitrogen, TP : Total protein.

(P>0.05).
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Fig. 2. Light micrograph of ovary administrated to the DEHP for
2 weeks in mouse. H&E stain(x100).
2-1. Control as com oil administration, 2-2. 0.5mg/kg B.W
DEHP administration, 2-3. 1.0mg/kg B.W DEHP administration,
2-4. 10.0mg’kg B.W DEHP administration.

Fig. 3. Light micrograph of uterus administrated to the DEHP for
2 weeks in mouse. H&E stain(x100).
3-1. Control as corn oil administration, 3-2. 0.5mg/kg B.W
DEHP administration, 3-3. 1.0mg/kg B.W DEHP administration,
34. 10.0mg/kg B.W DEHP administration.
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