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[ Abstract]  Objective To investigate the effect of resveratrol (RSV) on the lymphotoxin analog ( LIGHT)/
herpesvirus entry mediator (HVEM) pathway in rats with preeclampsia (PE) and its protective effect on kidney injury.
Methods Fifty pregnant Sprague-Dawley rats were randomly divided into 5 groups of 10 rats each: the normal group, PE
model group, RSV low dose group (50 mg/kg), RSV high dose group (200 mg/kg) , and LIGHT/HVEM pathway blocker
group (lymphotoxin beta receptor-immunoglobulin fusion protein [ LTBR-Ig], 1600 wg/kg). All rats except those in the
normal group were intraperitoneally injected with nitroso-L-arginine methyl ester (300 mg/kg, once daily for 5 days) to
establish a rat model of PE. After successful establishment of the model, RSV solution was given by gavage to the rats in the
RSV low and high dose groups, LTBR-Ig solution was injected via the tail vein to the rats in the LIGHT/HVEM pathway
blocker group, and the same amount of normal saline was given by gavage and tail vein injection to the rats in the Normal
and PE groups. Each group was treated once a day for 5 consecutive days. After the last administration, 24-hour urine was
collected and blood samples were obtained, and the serum creatinine ( Scr), blood urea nitrogen ( BUN), and 24-hour
urinary protein were measured as renal function indices using enzyme-linked immunosorbent assay. Hematoxylin-eosin
staining was used to detect the pathological changes of renal tissue. Real-time fluorescent quantitative polymerase chain
reaction was used to detect the relative levels of LIGHT and HVEM mRNA in renal tissue. Western blot was used to detect
the relative expression levels of LIGHT, HVEM, nuclear factor kappa B (NF-kB) , interleukin-6 (IL-6) in renal tissue.
Results Compared with the rats in the Normal group, those in the PE group exhibited pathological damage such as diffuse
proliferation of glomerular endothelial cells and higher levels of Scr, BUN, 24-hour urine protein, renal tissue LIGHT
mRNA and protein, HVEM mRNA and protein, and NF-kB and TL-6 protein expressions (P < 0.05). Compared with the
PE group, the pathological damage of renal tissue was alleviated in the RSV low dose group, RSV high dose group, and
LIGHT/HVEM pathway blocker group; additionally, the Scr, BUN, 24-hour urine protein, renal tissue LIGHT mRNA and
protein, HVEM mRNA and protein, and NF-kB and IL-6 protein expressions were lower (P < 0.05). The changes in
these indicators in the RSV high dose group were better than those in the RSV low dose group. No significant difference was
observed between the LIGHT/HVEM pathway blocker group and RSV high dose group (P > 0.05). Conclusions RSV
can inhibit the protein expression of the LIGHT/HVEM pathway in renal tissue of rats with PE and improve PE-induced
renal injury.
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Table 1 qRT-PCR primer sequences

FEH 4 JF51(5°-3") PR
Gene name Sequence Product length

F:AACGCCAGCTTGATAGGTATTG

LIGHT 216 bp
R:GGATGTGCGCTTGTATAGTCCA
F:GGAGCTGACGGGCACACAGT
HVEM 283 bp
R:CCTCGACTGCCGTGTGTGTCA
F:AACCCTAAGGCCAACCGTGAAAAG
B-actin 132 bp

R:GCTCGAAGTCTAGGGCAACAACATA

F2 AHKRBUMIE Ser BUN KIRTH 24 h
REAZLE(x £5,n=10)
Table 2 Comparison of serum Scr, BUN and 24 h

urine protein in rats of each group

SR 24 h
25 Ser BUN R ( mg)
Groups (pwmol/L) (pwmol/L) 24 h urinary
protein in urine
14
Normal &1 3.09+0. 11 10.86£1.29  16.03%2. 01
Normal group
PE 41 , ‘ ‘
5.98+0. 14*  39.61+2.12° 120.21+3.24°
PE group
RSV {514 4
fieml it 4.89+0. 13> 30.32+1.82% 99.16+3.03*
RSV low dose group
RSV &7 &40 abe abe abe
RSV high dose group 4.410.12 26.67+1.36%° 63.19+2.52
LTRR-Ig 4
BR-lg 41 4.4620. 11 27.78+1.39% 64. 14x2. 28

LTBR-Ig group
VE: 5 Normal 414 L, * P<0. 0555 PE 414 L, P<0. 05; 5 RSV Ik
ML, P<0. 05,
Note. Compared with Normal group,®P < 0.05. Compared with PE
group,”P < 0.05. Compared with RSV low dose group,“P < 0.05.
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RSV J& 3R E AL 45 v 25 ek v i) 32 2236 4 14,
AR ZY PR 5 R I, 112 B mT 0 i) B RE S I
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P I AL B B ( AMPK ) /340 5% 250 A8 T e i s
TR TRTE IR E AL (NOX) /3% PEAE#E (ROS) i %
REAR SR IO S0, ik /0 5 27 4k 4k 5 Shao 251 % 31

Aw'_\B

| c ¥

A Normal 41;B: PE 4; C. RSV k7| & 41; D: RSV = 7l &
41;E.LTBR-Ig 41, Fl,

1 FHKREFHL HE Je@ls]
Note. A, Normal group. B, PE group. C, RSV low dose group. D,
RSV high dose group. E, LTBR-Ig group.The same as below.

Figure 1 HE staining of renal tissue in each group
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NF-«B IL-6 & |1 3k f 5 FI3 ]
Figure 3 Western blot of LIGHT, HVEM, NF-kB and

IL-6 protein expression in renal tissue of rats in each group
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&
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U : 5 Normal Z1AH IX,*P<0.05; 5 PE 414 [k, P<0.05; 5 RSV
R BAIAMIEE,P<0.05, TR,
2 FAKEFE 414! LIGHT mRNA \HVEM mRNA
AXF KL (% =5 ,n=10)
Note. Compared with Normal group,*P < 0.05. Compared with PE
group,”P < 0.05. Compared with RSV low dose group,“P < 0. 05.
The same as below.

Figure 2 Comparison of the relative levels of LIGHT mRNA and

HVEM mRNA in kidney tissue of rats in each group
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Figure 4 Comparison of relative levels of LIGHT, HVEM,
NF-kB and IL-6 protein in kidney tissues of rats in each group
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