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Effect of the interaction between parathyroid hormone and salt on
renal structure and function®
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Abstract: Objective To investigate the effects of the interaction between parathyroid hormone (PTH) and
salt on renal structure and function. Methods Thirty 8-week-old male SD rats were selected and randomly divided

into sham group, PTH group, low-salt group (0.6%), high-salt group (8%), PTH + low-salt group, and PTH + high-
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salt group. Rats were given recombinant PTH (1-34) [2 pmol/(kgeh) ] via capsule osmotic pump for 2 weeks
according to the grouping situation. In addition, rats in each group were given different concentrations of saline by
gavage for 2 weeks, except for the PTH group and the sham group, which were given sterile injection water only by
gavage. The body weight and blood pressure of each group of rats were measured before and after intervention. The
24-hour urine and serum samples were collected to detect indicators such as urine total protein, urine potassium,
urine sodium, urine creatinine, blood potassium, blood sodium, and serum creatinine, and to calculate the glomerular
filtration rate. The concentrations of serum PTH, angiotensin II (Ang II), and aldosterone were detected by enzyme-
linked immunosorbent assay. The renal morphology was observed by hematoxylin-eosin (HE) staining, and the
expressions of tumor necrosis factor-a (TNF-a), interleukin-1f (IL-1p), and CD68 in renal tissues were detected by
immunohistochemistry. Results The systolic pressure and MAP in the PTH + high-salt group were higher than
those in the sham group (P < 0.05), and the systolic pressure after intervention was higher than that before
intervention in the PTH + high-salt group (P < 0.05). There was no difference in the diastolic pressure among the
groups (P > 0.05). The serum Na'/K' ratio was not different among the groups (P > 0.05). The 24-hour UK'/Cre and
UTP / Cre ratios were not different among the groups (P > 0.05). The levels of PTH, Ang Il and ALD in the high-salt
group and the PTH + high-salt group were higher than those in the sham group (P <0.05), and those in the high-salt
group, PTH group, PTH + low-salt group, and PTH + high-salt group were higher compared to those in the low-salt
group (P <0.05).The 24-hour UNa'/Cre and UNa'/K" ratios were higher and the glomerular filtration rate was lower
in the PTH + high-salt group than in the sham group (P < 0.05). The 24-hour UNa'/Cre and UNa"/K" ratios were
higher and the glomerular filtration rate was lower in the PTH + high-salt group than in the low-salt group (P <
0.05). Increased glomerular volume, renal tubule dilation, protein casts and mild inflammatory cell infiltration in the
renal interstitium were observed in rats of the high-salt group, the PTH group, the PTH + low-salt group, and the
PTH + high-salt group. For rats in the PTH + high-salt group, there were increases in the glomerular volume,
glomerular mesangial cell and stromal hyperplasia, renal tubule dilation, protein casts and inflammatory cell
infiltration in the renal interstitium. The CD68-, TNF-a-, and IL-1B-positive areas were different among the groups
(P <0.05). Conclusion High salt and PTH promote renal inflammation by activating the renin-angiotensin system,
and they synergistically aggravate the inflammatory injury of renal tissues and lead to renal dysfunction.

Keywords: renal inflammatory injury; parathyroid hormone; high salt; renin-angiotensin system
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2 g8 Wedi e (MAP oA, 22 5 3 G it 22 3 X (P <0.05) ,

PTH + 5 #h 41 K B4 O MAP 38 8F R 40 7 &

21 BHAKXRTFHBIEWSEE.EFKEMMAP LLE (P <0.05) . F.PTH + 55 £h 41 K BLF Fi S Ik 45 R 5

AR BT BRI e &7 5K A MAP LUAE . AT T35 (P <0.05) o 4521 K BUT B 47 3K IR He A,
RV THRITFEEL(P>0.05), FHAKRRTHE  ZRELHRIFFEEL(P>0.05). LRI,

F1 SHEHARFTHEIEWREE SFKEFMMAPLEE (n=5, mmHg, x+5)

- Wi Figi AN MAP

TR T TR T TR T
RFARA 102.15+1.78 102.96 £2.21 86.68 +3.71 90.54 +2.40 91.84 £2.90 94.68 +2.25
PTH 41 97.47 + 4.06 101.91 £ 12.00 77.00 +9.89 78.58 £5.02 83.83+7.93 86.35+7.11
ficdhal 101.36 = 11.26 103.86 + 4.57 85.55+8.49 81.54 +2.24 90.82 +9.41 88.98 +2.97
bl 108.23 + 13.44 112.60 + 10.70 89.14 + 15.68 85.63 +3.22 95.50 + 14.81 94.62 +4.41
PTH + {ikh 20 105.36 +7.83 108.02 £7.91 90.33 + 8.74 88.07 + 13.85 95.34 +8.28 9472 + 11.83
PTH + b4 112.04 + 4.66 126.90 = 7.26 98.18 + 4.58 105.17 = 7.81 102.80 = 4.54 112.41 £6.91
FAE 1.922 7.011 2.605 5.732 2.436 6.922
P 0.140 0.001 0.061 0.061 0.075 0.001
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2151 Na'/K* PTH/(pg/mL) Ang II/(pg/mL) ALD/(pg/mL)
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b2 343+19 114.0 £ 81.6 112793 83.1+54.3
Ehan 341+1.7 2082+225 178.8 +29.7 144.1 £24.7
PTH 4] 359+2.5 205.6 + 48.5 173.3£20.5 1482+ 18.7
PTH + {641 327+1.9 189.8 +23.4 199.5 + 13.5 148.8 + 16.93
PTH + mihe 33.8+2.8 254.1 68 231.4+435 172.1 £33.4
FH 1.091 4.442 7.356 3213
P{H 0.401 0.009 0.001 0.030
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*3 HHAKR24 hg UK /Cre . UNa’/Cre UNa*/K* \UTP/Cre. B/NKkIET RELE (n=5,x+s)

T FARA 13.9+47 102+5.0
R 150+4.6 8.7 +4.0
ikl 153+1.5 9.8+3.6
PTH4] 17744 10.0+32
PTH + f#54H1 14.7+4.4 129+58
PTH + 341 152+4.8 240+ 10.8
FIE 0.277 3.806
P 0.919 0.017

0.70 £ 0.20 86.4+23.8 0.293 = 0.09
0.57+£0.15 97.0+11.0 0.237 £ 0.02
0.50 £ 0.10 121.4+£15.8 0.140 £ 0.03
0.53+0.05 119.6 + 19.8 0.130 £ 0.04
0.83+0.29 107.0 + 40.0 0.135+£0.01
1.65 +0.60 143.6 + 68.0 0.083 +0.04
7.325 1.071 11.761
0.001 0.410 0.000

2 R BE STHG AE B INVE TR AT LA A A )
A e AR . WLIE 1,
25 HBEARGAFHELCD68. TNF-«a.IL-16 P
FRiIFERLER

KR CD68 \TNF-a IL~10 PHE 5 1 AL L

PTH 41

*4 BEAKRSHPEHAL CD68. TNF-o.IL—1p AR IAER LLEL

PTH + fikiha

L ERA G E L (P<0.05), FpEd gk
Pt 55 HIR 25 U1 I 20 TNF-a  TL-18 . CD68 [
PHME SR GK 200 T B /N X B, PTH + & b 41
CD68 , TNF-au, IL~1 [ 3 3K 38 v F B /N BR 1) BR 4
Lo WEAFIE 2 ~ 4,

PTH + &bl
E1 SHAKRREHAARSENZE (HEH x 400)

(n=5, %,)_cts)

TBFARA 186+5.8
e 135+1.6
fpae! 24108
PTH 41 252+19
PTH + fKEE4H 259+2.8
PTH + i#hdl 28.6 +3.4
FE 9.345

P1E 0.000

13.9+1.9 185+1.3
134+14 19.1£0.7
20.1+0.4 21.4+1.2
21.7+1.2 22.1+1.7
21.1+1.6 209+0.9
24.6+0.8 228+19
55.534 9.850
0.000 0.000
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ATIR FTAT2R F5 505 5 0T LAREAR B AT 4% 4 240 i 32 )
FREED o) B A AN B P9 i i A R R - (1-7)
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TNF-a  IL-10 [ 2 5 B M T i F+ i, H 24 hJR
UNa/Cre F1 UNa+/K+7KFFt 5 o 1fii 24 h UNa"/K* 7] )
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