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Abstract: [ Objective] To explore the expression of COX-2/PGE2/EPs in the kidney tissues of STZ-induced type 1 diabetes.
[Methods] Multiple low-dose STZ intraperitoneal injections were used to induce type 1 diabetes. Mice were divided into two groups:
normal control (NC) and diabetes mellitus (DM). Urine and serum PGE2 concentrations were determined by the enzyme-linked
immunoassay (ELISA). Real-time PCR was performed to assess the mRNA expression levels of cyclooxygenase-2 (COX-2),
microsomal PGE synthase-1 (mPGES-1) and EP receptors (EP1, EP2, EP3, and EP4).Western blot was used to measure the protein
expression levels. [ Results] Associated with the increase of weeks, DM mice appeared polydipsia, polyuria, weight loss and the other
diabetic symptoms. Fasting blood glucose level and 24h-urinary protein output were significantly elevated in DM mice comparing with
the control groups (P < 0.05). Comparing to the NC group, the mRNA and protein expression levels of COX-2 and EP4 in the kidney
tissues of DM mice were significantly up regulated, while the mRNA expression of mPGES - 1, EP1, EP2, EP3 were not significantly

altered between the two groups. Diabetes induced a significant rise in the excretion of PGE2 in the urine comparing with the control
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mice.[ Conclusion] In the early diabetes, renal COX-2 and EP4 expressions were up regulated, and the 24 h urine

excretion rate of PGE2 was obviously increased, suggesting that the activation of COX-2/PGE2/EP4 pathway may

play an important role in the occurrence and development of diabetic nephropathy.
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Table 1 Sequence of Primers

Gene ID  Primer name
5912281 COX-2-F TGAGCAACTATTCCAAACCAGC
COX-2-R GCACGTAGTCTTCGATCACTATC
64292 mPGES-1-F  GGATGCGCTGAAACGTGGA
mPGES-1-R CAGGAATGAGTACACGAAGCC
19216 EP1-F GGGCTTAACCTGAGCCTAGC

Sequence(5'-3")

EPI-R GTGATGTGCCATTATCGCCTG
19217 EP2-F CGTTATCCTCAACCTCATTCGC
EP2-R TCCGTCTCCTCTGCCATCG
19218 EP3-F CCGGAGCACTCTGCTGAAG
EP3-R CCCCACTAAGTCGGTGAGC
19219 EP4-F ACCATTCCTAGATCGAACCGT
EP4-R CACCACCCCGAAGATGAACAT

11461 ACTB-F
ACTB-R

TGTTACCAACTGGGACGACATG
CTGGATGGCTACGTACATGGCT
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Table 2 Characteristics of animals on body weight and fasting blood glucose

Time Body weight(g) FBG (mmol/L)
(week) NC DM NC DM P
0 24.00 + 0.46 24.68 + 1.04 0.216 8.74 £ 1.48 8.54 + 0.73 0.793
1 25.46 + 0.80 22.54 + 1.15 0.002%
2 27.46 +0.18 22.16 + 0.88 0.000® 9.38 + 1.64 17.10 + 5.69 0.019"
3 28.40 + 0.58 21.02 +0.73 0.000® 21.08 +3.49
4 28.64 + 0.32 21.96 + 1.06 0.000» 7.00 = 1.04 24.14 + 3.34 0.000®

Values are means = S.E. forn =5 per group. 1)P < 0.05,2)P<0.01,3)P < 0.001 compared with non—diabetic control at the same time point,

repeated measures data of ANOVA. FBG, fasting blood glucose.
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Fig.1 Characteristics of STZ-induced type 1 diabetes on body weight and fasting blood glucose
Values are means = S.E. for N = 5 per group.1)P < 0.05,2)P < 0.01,3)P < 0.001 compared with non—diabetic control at the
same time point, repeated measures data of ANOVA. FBG, fasting blood glucose.

24 h—Urine volume 24 h-Urine protein

3)
207 : : 200 7 L 1} 1
L L)
iﬁ | 1801 —_—
n 1604
14 % 140 -
124 e 1204
aEE R
10T ey

urine volume (mL/24 h)
T

urine protein (mgf24 h)
H

0.4 -
0.2 -
e A B
0.0 - .
DM
Kidney index,KI1
k) Serum Cr
L d
0.020 5 T 1
] 20
B, ~
0.015 - e g s
oGS e 3
:-:-:-:g::-:-:-:-:-u-:: g . 7
= = o =]
2 0.0104 % g 10- i =
= . '.m = t ?
o L} ':. ) i " -:
) o 2 o=
0.005 - ey E 54 i =
e e ey
e v =
= C - = )
0.000 - g 0
DM NC DM

B2 STZ %S4 AR, ERFENREEIRER S EER
Fig.2 4 weeks after the last STZ injection, the changes of renal function in the diabetic mice over the control ones
A-B: Diabetic induced a significantly rise in the 24 h—urine volume and the excretion rate of protein in the urine over control mice. C:The ratio
of kidney to body weight was increased in diabetic mice comparing with the controls. D:Serum Cr values were not significantly changed between two
groups. Values are mean + S.E. for N = 5 per group. 1)P < 0.05,2)P < 0.01,3)P < 0.001 compared with non—diabetic control, ¢ test. KW, kidney
weight; BW, body weight.
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3 BHEALFEKRT(HE )
Fig.3 The pathology of kidney tissue (HE staining)

Diabetes increased glomerular expansion and tubular damage. A-C: Control non—diabetic kidney showed normal structure. B-D; Diabetic kidney

showed glomerular expansion and tubular atrophy. For each kidney,

digital images were taken using a color camera mounted on a light microscope

(ZEISS, German ).A-B ;20X objectives ; C=D ;40X objectives. N = 4-5 for each group.
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Fig.4 Quantification of expression of COX-2 and mPGES-1 in the kidney by RT-qPCR and Western blot analysis, and
the level of PGE2 by ELISA

A-C: Diabetes significantly increased COX-2 mRNA and protein expression in the diabetic kidney comparing with the non—diabetic control,

while the mPGES—1 expression was not altered.

D-E:24 h urinary PGE2 excretion rate was increased in the diabetic mice, while the serum level of PGE2 was comparable between the two

groups. Values are mean + S.E. for N = 5 per group.1)P < 0.05,2)P < 0.01,3)P < 0.001 compared with non-diabetic control, # test.
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