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E, MR (Nrf2) /ML 41 R A B (HO-1) /Nod BE Z 14K 13 (NLRP3) 5 Sl i A 1EH . A3k se Az 2R
U e FBEAL > N IE 4 (n=12) . BERIZH (n=12) . PFEMEXT BB (n=10) . 3% 2 MR 20 (n=11) AT B 2005 v ) 2 44
(n=11), B IEIRGIFH OB, BHMXT IEALZ T H ke mg/kgfiE 1l , . R4l 45 T 1 36 2 201140 mg/kg
W, 1R/d, HESW. PREEERMKE, BLISAKINAE R - i e =M IR IR &R (FT,) . UiF s HOIRAR 2 (FT,) . 2
HUR BRI R (TSH) & i, HEY AT RUEF 42, 4 A shAE Ak B SO A7 Bl i v 7R 25 A0 (BUN) FIALIEF (Cr) 7
ELISAKGIAT- R B 2H 21 A S Ab 957 AL it (SOD) 16 M K T I8 (MDA) . FI4IAEA K (IL)-1B+ IL-18% %, Western blotting
K AF U 414U Nef2 . HO-1FINLRP3EE FIAHXT ik, &R HEROLR DR, BELF RS /NSRS /Nekas i
AL, BRI R, KA, N R AR B B G PR BRA L i 2 A R R v R e LA BB
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HRIR, BRI EHLPNf2 . HO- 1A R TIEH 4, NLRP3ZFEIAT S TIER 4, B PEXT IR . M b§ Lm0
A B LUPNe2 . HO- 1A B TAEIZ] , NLPR3IFIA BN TR, 2R MA5IT#E X (P<0.05). it
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[Abstract] Objective To investigate the effect of rehmannia polysaccharide on the renal injury in offspring of pregnant
mice with hyperthyroidism, and on regulating the signaling pathway of nuclear factor E,-related factor (Nrf2)/heme oxygenase
(HO-1)/Nod-like receptor protein 3 (NLRP3). Methods Fifty-six female kunming mice pregnant successfully were randomly
divided into normal group (n=12), model group (n=12), positive control group (n=10), rehmannia polysaccharide low-dose group
(n=11) and rehmannia polysaccharide high-dose group (n=11) to establish pregnancy with hyperthyroidism model. The positive
control group was given methimazole S mg/kg intragastric administration, and the low and high dose groups were given rehmannia

polysaccharide 20 and 40 mg/kg intragastric administration respectively, once a day, until delivery. The body weight of female
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mice was measured, and the contents of free triiodothyronine (FT,), free thyroxine (FT,) and thyroid stimulating hormone (TSH)
in the serum were detected by ELISA. Kidney tissue of young mice was observed by HE staining. The contents of urea nitrogen
(BUN) and creatinine (Cr) in the serum of the young mice were detected by automatic biochemical analyzer. Superoxide dismutase
(SOD) activity, malondialdehyde (MDA) content, interleukin (IL)-1P and IL-18 content were detected by ELISA, and the relative
expression levels of Nrf2, HO-1 and NLRP3 proteins were detected by Western blotting. Results HE staining showed that the
renal tubules and glomerulus in model group were disorganized, the basement membrane thickened significantly, large number of
red blood cells infiltrated, and endothelial cells were edema. Compared with model group, the kidney tissue lesion reduced obviously
in positive control group and rehmannia polysaccharide low and high dose group. The body weight of mice was significantly lower in
model group than that in normal group, while was significantly higher in positive control group and rehmannia polysaccharide low-
dose and high-dose groups than that in model group with statistical significance (P<0.05). ELISA results showed that the contents
of FT, and FT, were significantly higher in model group than that in normal group, while the TSH content was significantly lower in
model group than that in normal group (P<0.05). The contents of FT; and FT, were lower, while TSH content was higher in positive
control group and rehmannia polysaccharide low-dose and high-dose groups than those in model group with statistical significance
(P<0.05). The contents of BUN and Cr were higher in offspring of model group than those in normal group, while were lower in
positive control group and rehmannia polysaccharide low-dose and high-dose groups than those in model group with statistical
significance (P<0.05). ELISA results showed that the contents of MDA, IL-1{ and IL-18 were higher, while SOD activity was lower
in offspring of model group than that in normal group. The contents of MDA, IL-1{3 and IL-18 were lower, while SOD activity was
higher in positive control group, low-dose and high-dose rehmannia polysaccharide groups than those in model group with statistical
significance (P<0.05). Western blotting showed that the expression levels of Nrf2 and HO-1 were lower and NLRP3 was higher in
model group than those in normal group. The expression levels of Nrf2 and HO-1 were higher, while NLPR3 was lower in positive
control group and rehmannia polysaccharide low-dose and high-dose groups than those in model group with statistical significance
(P<0.05). Conclusion Rehmannia polysaccharide can improve the thyroid function of pregnant mice with hyperthyroidism and
protect their offspring from kidney damage, and Nrf2/HO-1/NLRP3 pathway may play such a role.
[Key words] pregnancy; hyperthyroidism; kidney injury; rehmannia polysaccharide; Nrf2/HO-1/NLRP3 pathways
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5 T20F140 mg/kghh B ZMEHE T, 1E 5 4RI Y
ZH e RR AL AR R AE BER K TE T, 1k /d.
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FEEE AT 00 E SOD G PE MIMDA % i, “RHHELISA
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120 VAL VK2 h, 0.3 AlR%%2h, TBSTEEME3K, FiR
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B —P0(1:1000) 4 CHEFF IR, TBSTUEREIIK,
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P, Image] MM 8 I K EE(E . H R
FIAR X ik it = H W8 40 K B {8/ N 2 GAPDH
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1.9 SiitepabE SRASPSS 21.08 k41481 o
Mro iHETRE Ursson, 241 ik AR H
B 2250, HE— WM B RHLSD-tK % .
P<0.05 W ZEFA G L.

2 & R

2.1 HFHPRKEIE SIEWHHALE,
P55 Y 21 /N FROPR EE B B R AIK [ (30.47 £ 1.05) g vs.
(36.64 £ 1.02) g, P<0.05]; SHIAIA HAr, PHYEXT
HEZH | b 22 AR ) 0 1 91 4 /DN R R [ 9 )
$9(34.86 = 1.00) g. (31.96 +1.02) g, (33.57 +1.03)g]
MR, 225 ¥A ST X (P<0.05) .

2.2 BHZPFMIHFT,. FT,MTSHE & I
ELISARGIZE R oR, HIEH AL e, BRI i
FT,MFT, W55, TSHUBREL(P<0.05); S
RUZH g, PHPEXT BT . Mo 22 WG R) = R v 51
B PT, MET,H B, TSHIHE TR (P<0.05);
M AL e, 2N =R A ET R
FT, U8 TH, TSHULE AR (P<0.05); S5 ZH%
A A, b o 2 W R i 4 F T I T, B d
ik, TSHHH R F+5 (P<0.05)(£1).

2.3 HUAHEY@ER  IEH 4T RIFH L8580 5
OB NE RS NERHESEE ST, N AR TE AR
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2.4 HAMFRBEEEML R LR SEWYA
Fbds, BEAIZHBUNAICrIH i T+ (P<0.05) 5 S
RUZH g, PHPEXTBRAL . Mo 22 BEAIG50) = R v 51
HZHBUNMICr] B AT (P<0.05); 5 B XS B4
P, Hbds 2K, mfl s 4 BUNMCe ] B I
(P<0.05); M ZHEAGRI LA LLER, M ZhE e
7 2 BUN AN e I8 P KK (P<0.05) (2) o

2.5 HAFRUEHL HSODIEEXMDA, IL-18 .
IL-18 T &I HIEFA i, BRI H 44!
MDA, IL-1BFIIL-18% & BT, SODIE I 2
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Tab.1 Comparison of FT;, FT, and TSH contents in each group of pregnant mice (x*s

1% group ol preg
2153 FT,(pmol/L) FT,(pmol/L) TSH(pwU/ml)
IEH 4l (n=12) 3.12+£0.57 4122+ 4.16 1.86 +£0.23
B4 (n=12) 6.85 + 0.62" 65.78 + 4.43" 0.52 +0.24"
FEPA T BB 4 (n=10) 3.74 + 0.460% 46.50 + 4.350@ 1.54 0320
Hby B 22 BEAIRR S 2 (n=11) 6.02 +0.55M®® 60.47 + 6.20% 0.83 +0.36>®

i HE L R R4 (n=11) 479 + 0.470PO®

53.64 + 517V 1.16 £ 0.29WPO®

F 94.721
P <0.001

48.194
<0.001

40.042
<0.001

FT, WFES =ML RS AR ; FT,. s HURARE ; TSHAEHVIRIREE ; SIEHALE, (1)P<0.05; SRR LE, (2)P<0.05; 5

FHMEXT R LA, (3)P<0.055

= SWE e

R N “ v-k

E1

St SR AL L ES, (4)P<0.05,

¢

EYL (0,25 5 (1 x 400)

Fig.1 Kidney tissue of offspring mice in each group (HE x 400)
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Tab.2 Comparison of BUN and Cr contents in serum of

offspring mice in each group (¥+s, n=10)

215 BUN (mmol/L) Cr (mmol/L)

IEH A 424 +0.27 32.84 + 4.07

T2 8.60 +0.33" 47.54 +3.38"

F A X6 HE 2 4.85 +0.240® 36.75 = 42207

W ZHHRA A 7.36 2019000 43.06 + 4.520@0

M Z BRI 5.9420260P00 3994 4 3,670@OW

F 467.695 20.083

P <0.001 <0.001

BUN. IMlJRZRA; Cr. JLEF; SIEWALLE, (1)P<0.05; 5

ORI s, (2)P<0.05; S PHMEXTIRZH HLEE, (3)P<0.05; il

I 2 LA, (4)P<0.05,

FEAK (P<0.05); SHEAIA] bd, PHPEXTREZ] . HbiE
Z2 WA AN ) R 4L B 4 4UMDA . IL-1BFIIL-18
U WA, SODIHEM B IR (P<0.05); 5
PHAPEXT B4 e, b il IR a4l

MDA, IL-1BFIIL-18% & B TH&, SODIGMEM &
FEAIK(P<0.05); SHbas I S dl b, w2
W R 4 B 4 4UMDA | IL-1BFIIL-18 3 5B i %
&, SODIETEM i T} i5 (P<0.05)(3).

2.6 HAFEUEHLIPNf2, HO-1HINLRP3ZE [
FIRKE LB Western blotting*ﬁ?}ﬂﬂ?ﬁ%ﬁﬂ?, 5
IER AR, BRI HLIN2FIHO- 188 H # ik
W3 P ARG, NLRP3HE [ #3501 8 7t & (P<0.05); 5
PRI oA, PHMEXS RAZ | o 22 B i A s )
B LN FIHO- 146 (1 ik W . T+, NLRP3
Tk B B R (P<0.05) 5 55 BHPEXT B2 L85
Mk 2L . BRI E A ZIN2 FTHO- 18 (H 3%
KRG, NLRP3ZE [ 31k B i 7 (P<0.05) 5
5 b v AR 2 b, M 2 T AL A
ZINf2 FTHO- 18 [ R IA M W 7HRE, NLRP3# 3Rk
HH i FAIK (P<0.08) (K12 . #4).

F3 AT AHLUPSODIEYE MDA IL-1B ., IL-187 i [LAL (%ts, n=10)
Tab.3 Comparison of SOD activity, MDA, IL-1PB and IL-18 contents in kidney tissue of offspring mice in each group (¥+s, n=10)

215 SOD(U/L) MDA (nmol/L) IL-1B(mg/L) IL-18(mg/L)
WA 204.75 £ 11.14 40.53 + 4.73 95.64 + 11.43 54.37 £ 6.14
A2 121.46 +9.57% 96.84 + 6.01" 315.76 + 18.86" 115.75 + 8.39"

B 6T R 4 195.62 = 9.79M® 46.64 + 6.43% 127.46 £ 16.73@ 68.31 = 8.20"
HbFE AR A 169.89 + 11.66"@® 72.50 = 428 244.05 + 1747000 92.40 =+ 6.520P®
Hh B 22 Wl e R 4 184.35 + 10.74@O 57.09 + 5,310 174.38 + 15.830O® 76.99 +7.370PO®
F 95.279 174.449 300.537 102.064

P <0.001 <0.001 <0.001 <0.001

SOD. WA LY L ; MDA. N J#%; IL-1B. AN Z-18; IL-18. (A £-18; SFIEWAIILE, (1)P<0.05; SHIALILE, (2)
P<0.05; SPHPERTHRALLEL, (3)P<0.05; HHbTE L HHIGHIR A ik, (4)P<0.05.
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Tab.4 Comparison of Nrf2, HO-1 and NLRP3 protein expression in kidney tissue of offspring mice in each group (x+s, n=10)

20 5] Nrf2 HO-1 NLRP3
IEHA 1.01 +0.05 1.05 + 0.06 0.32 +0.05

LA 2 0.43 +0.06" 0.45 + 0.06" 0.87 +0.06"

F P X6} B 2 0.96 + 0.04? 0.97 +0.05V® 0.44 = 0.06"?

Hb B 22 AR 1 4 0.62 +0.07® 0.65 +0.070) 0.73 +0.07*
Hb B 22 M v R kA 0.86 +0.06 V@ 0.89 +0.06 V@ 0.58 +0.07NPO®
F 184.970 167.912 124.026

P <0.001 <0.001 <0.001

Nrf2. B FEM K T2; HO-1. ML E A S HI1; NLRP3. NodFEZ AR 13; SIEWA LA, (1)P<0.05; SHEMMAE, (2)
P<0.05; SFHMEXIEALILER, (3)P<0.05; 5jHuEE AR AL LA, (4)P<0.05,
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