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Abstract:

[ Objective ] To observe the effects of chronic exposure to low-dose di(2-ethylhexyl) phthalate (DEHP) on glucose metabolism in
female rats.

[ Methods ] Twenty-four female SPF SD rats were randomly divided into four groups [0, 3, 30, and 300 mg/kg (in terms of body
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weight) DEHP groups, respectively], with six rats in each group, and exposed to DEHP by gavage for continuocus 46 weeks. Fasting
blood glucoese of rats and body weight change were measured regularly. Twenty-four hours after the last exposure, rats’ body weight
was measured, and oral glucose tolerance test (OGTT) was conducted to estimate area under curve (AUC) of blood glucose over time.
Insulin tolerance test (ITT) was also carried out. Then the rats were given chloral hydrate anesthesia and sacrificed to collect samples
of heart apex, weigh liver, pancreas, gastrocnemius muscle, and white fat around genital organs, and to observe histopathological

changes of the tissues after fixed in 10% neutral formalin (except muscle sample).

[ Results ] During the DEHP exposure, no obvious toxic effect was observed in any groups. Compared with the O mg/kg group, there
was no significant difference in the body weight of the experimental groups (P>0.05). The liver organ coefficients of the 300 mg/kg
group was elevated (P<0.05) and the other experimental groups showed no differences (P> 0.05) compared with the O mg/kg group.
There were no significant differences in the organ coefficients of pancreas, white fat around genital, and gastrocnemius muscle
among the experimental groups (P> 0.05). Compared with the O mg/kg group, elevated fasting blood glucose was observed in the
300 mg/kg group treated with DEHP for 18 weeks (P<0.05), while there was no significant difference in the fasting blood glucose at
different exposure time (P>0.05). The homeostasis model assessment of insulin resistance (HOMA-IR), insulin sensitivity index (ISI),
and serum insulin levels showed no differences among all groups (P> 0.05). The OGTT results showed that, for the 300 mg/kg group,
blood glucose reached peak value at 15 min after administration with glucose (P=0.004) then was significantly decreased at 60 min
and 120 min after the administration (P=0.038, P=0.039), and the value at 120 min was lower than the fasting level; in addition, the
bloed glucose AUC was decreased (P=0.040). The ITT results showed that the blood glucose of the 30 mg/kg group at 15 min was
significantly lower than that of the O mg/kg group (P=0.029); the blood glucose of the 300 mg/kg group was decreased more obviously
with a reduction more than 50% at 60 min and 120 min (P=0.017, P=0.038), and returned to the fasting blood glucese value slowly;
the blood glucose AUC of the 300 mg/kg group was also decreased (P=0.028). The liver cells of each DEHP exposure group showed
edema, interstitial loose, and varied degrees of bile duct inflammation. Shrinkages in area of pancrealic islets and count of islet
cells were observed in each DEHP group. The changes of white fat around genitalia of each DEHP group included shrunk cell

morphology, different cell sizes, and irregular cell arrangement.
[ Conclusion ] Chronic exposure to low-dose DEHP can lead to insulin resistance in female rats.
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Table 1 Effects of chronic low-dose DEHP exposure on organ
coefficients of female rats

A5 (mgkg)  FERE PR ISR HEB AL
Group Liver Pancreas  Fat around genitals Gastrocnemius 1

0 249+028 0.20+0.04 130+ 0.89 0.47 £0.08

3 222+017 0.18+0.07 127+0.93 0.49 +0.16

30 239+£023 021005 187+1.83 0.57 £0.02

300 344+023° 0.23+0.05 1.52 £ 0.60 0.61 +0.06

P 0.000 0.654 0.836 0.112

[ ]*: 5 Omg/kg 4l k%, P<0.05,
[ Note ]*; Compared with the 0Omg/kg group, P<0.05.
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Table 2 Effects of chronic low-dose DEHP exposure on fasting blood glucose, insulin, HOMA-IR, and ISI
at different growth stages of female rats

23 [ iU ( Fasting blood glucose, mmol/L )

451 ( Group, mg/kg) -

- B33 (Insulin, pg/L) R R Bﬁ&#ﬁ@?&ﬁ

8% (8 weeks) 18/ (18 weeks) 36 (36 weeks) 468 (46 weeks) HOMA-IR
0 523+0.44 5.03+0.34 470+ 0.64 4.72 + 0.58 2.65+045 2547 +724 0.159 + 0.008
3 537 +0.62 5.62 +0.33 450+0.25 476 + 0.60 2.12+0.59 21.18£6.35 0.163 £0.007
30 5.03+048 5.25+0.89 460 £0.19 442 +0.18 2.87+0.19 30.58 £ 7.60 0.168 + 0.004
300 5.85+£0.75 5.80 +0.37" 4.85+0.46 5.06 £0.78 2.81+£0.24 29.66 £5.13 0.167 £ 0.004
P 0.130 0.045 0.606 0412 0.136 0.259 0.482
[ ]*: 5 Omghkg £ %, P<0.05,
[ Note ]*; Compared with the 0Omg/kg group, P<0.05.
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Figure 2 Effects on OGTT(A) and OGTT AUC(B) after chronic low-dose DEHP exposure of female rats
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Figure 3 Effects on ITT(A) and ITT AUC(B) after chronic low-dose DEHP exposure of female rats
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Figure 4 Effects of chronic low-dose DEHP exposure on tissue morphology in female rats ( hematoxylin staining )
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