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Abstract: To examine the histological changes of diabetic rats’ skin and the effects on the percutaneous
absorption of hydrocortisone (HC, a glucocorticoid), male Wistar rats were randomly divided into five groups:
control group, diabetes one-week group (W1), two-week group (W2), three-week group (W3), and four-week
group (W4), while each group contained 6 rats. Diabetes mellitus (DM) rat model was prepared with the
method of streptozocin (STZ, 40 mg-kg ') intraperitoneal injection. Abdominal skin was cut to carry out an
in-vitro penetration experiment on an improved Franz diffusion cells, and phosphate buffer (PBS, pH 7.4) was
used as receptor solution. The solution was analyzed with HPLC, and then the penetrating rate can be calculated.
Meanwhile, rats’ abdominal skins of different DM periods were HE stained and made into tissue slices to find if
any histological changes occured. The penetrating rate of control, W1, W2, W3, and W4 groups were 2.39 +
1.25,3.22 £ 1.72, 3.02 + 1.89, 3.63 + 2.02 and 5.00 + 3.36 pg-h ":cm >, respectively. There was significant
difference between the control and the W4 group (P < 0.05), but no significant differences were found between
any other two groups (P > 0.05). The tissue slices showed that compared to the normal rats’ skin, little change
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was observed in one-week DM rats’ skin, but the skin of one-month DM rats’ skin was observed thinner, and it

became much thinner than that of rats with two-month diabetes, especially the epidermis. After making a rat

into diabetic, the rats’ skin goes through a pathological change, and this change is closely interrelated with the

increase of the permeation of HC. Therefore, it is necessary to adjust the dose while some drug was applied on

the skin in case of diabetes mellitus.
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Figure 2 The blood glucose concentration (BGC)-time curve of
rats
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Table 1 Precision and recovery of hydrocortisone (HC)
RSD /% (n = 5)

Concentration RE/% (n = 3)

/ngmL”! Intra-day Inter-day
200 0.59 1.11 96.17+0.13
25 0.39 1.71 94.72 £ 0.41
0.78 1.66 1.93 90.45 £ 1.85
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Figure 3 HPLC Chromatograms of HC. A: Blank PBS; B: Receptor liquid of blank cream; C: Reference substance; D: Sample

(receptor liquid of HC cream)
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Figure 4 The HC permeated amount (Q)-time curve chart
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Table 2 Penetrating rate of HC through the rats’ skin

Group PR /pg-h-em™ n
Control group 2.39+1.25 24
1-Week DM group 322+1.72 21
2-Week DM group 3.02+1.89 19
3-Week DM group 3.63 £2.02 20
4-Week DM group 5.00 +3.36" 21

*P < 0.05 vs control group
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Figure 5 Observation of tissue slices of rats’ abdominal skin (x200). A: Nomal rat; B: 1-Week DM rat; C: 1-Month DM rat; D:

2-Month DM rat
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