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[ ZE] BHA WEHTER I (AST) X FAR AR T REISGR MEME R R F 5 SN R B A2, ik 3 60 LR 4 A,
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LR (CAT) T P AT — S AL A (NO) & & 15 A 4L S Ak Wy B AL T (SOD) 4% Bk H Ak act 480 Ak W 18 ( GSH-Px ) ¥ P, T3 — 1%
(MDA) FLERG U (LDH) 2, 4555 ( Ca™ ) VR EE M REBERR 1L & ) (HEP ) /K5 B 450 -3 LIS 4 5K ) (CT) (IR
(CF) FTEEsI 1 (UM) , R SPSS 17. 0 et At 8diE s b, 2118 Lo BRIy 22 0387, 4 IR LU R Y SNK 46138
5 AST ZRRUIYE MPO JEHEFT NO 5 SFEAK, CAT T ETHR (P<0. 05) ;s T E 2H41Uh = BRI TT | —BERR IR AT | — BRI IR TT
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Effects of astragaloside IV on oxidative stress of uterus in female rats with
hypothyroidism

YANG Wei-Wei, LI Yan-Fei, QIAN Su-Min"

(Second Department of Gynecology, Cangzhou Central Hospital, Cangzhou 061001, Hebei Province, China)

[ Abstract] Objective To observe the effect of astragaloside IV ( AST) on oxidative stress of uterus in female rats with hypothyroidism.
Methods A total of 60 female rats [ 4 weeks old, weighing (110+10) g] were randomly divided into control group, model group,
AST treatment groups (20, 40 and 80 mg/kg) and positive drug group (levothyroxine sodium, 9% 107 mg/kg). The rat model of
thyroid dysfunction was induced with intragastric infusion of 0. 1% propylthiouracil at a dose of 10 ml/kg. Then the serum contents of
related indicators were detected with corresponding test kits, including myeloperoxidase (MPO), catalase ( CAT) and nitric oxide
(NO). The activities of superoxide dismutase (SOD) , glutathione peroxidase ( GSH-Px), the contents of malondialdehyde (MDA) ,
lactate dehydrogenase (LDH) and Ca®* in the uterine tissues were measured with corresponding test kits, and the level of high energy
phosphates (HEP) was detected with high performance liquid chromatography. The contraction tension ( CT) and contraction frequency
(CF) of the smooth muscle samples derived from isolated uterine were measured, and uterine motility (UM) was calculated. Statistical
analysis were performed by SPSS statistics 17. 0. ANOVA was used for comparison among groups, and adjusted SNK test was used for
comparison between two groups. Results MPO activity and NO level were decreased significantly, and CAT activity was enhanced
obviously in AST treatment groups than the model group (P<0.05). The activities of 3'-adenylate triphosphate ( ATP), adenosine
diphosphate (ADP), adenosine monophosphate (AMP) , total adenine nucleotides (TAN) , SOD and GSH-Px were also increased, and
the contents of LDH and MDA were reduced significantly (P<0.05). AST treatment also resulted in significant elevations in CT, CF
and UM of the isolated uterine smooth muscle and the concentration of Ca®*when compared with the model group ( P<0.05) , especially
when the dose of AST was 80 mg/kg. Conclusion AST inhibits the effects on oxidative stress injury of uterus in female rats induced
by hypothyroidism, which may be related to its enhancing the activity of antioxidant enzymes, opening Ca>* channel and promoting
energy metabolism.
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FRAR B 2 B AR E 2 LA P A I R
UEAEAR  HUR BRI 1 A A2 R R B A @ %, HL R
SR I TS N, A Lo R W R, B R
FOBih 10 (4 ~5)10, HUIR IR 2 BE U8R % 59 3L |+
B R AET A AR # EEH H (astragalo-
side IV, AST) e A& 58 b 24 it b 2 )CAY 2 247 3%
oy 2z —  BAYURA S w3 e S HLAR RS A
D IRUNCR IR A LB e STV AN N 1 e h ]
L ST FFUIR AR S BE IR B S B AR WLEE AST X
KT H LV BN 52, 2R3 AST 73
FHR IR 2 RE SR e % 5 AR AL, Ay i PR B 3
SRR

1 #EETE

1.1 K5Ezh¥

4 i SPF 2% Wistar M1 B[ AU 50 D AR A2
PrEARA BRA A, A5t 25 sh W AR 7 VF T IR 5
SCXK(5)2016-0002 ] , #{if 3R J5LI, 5256 i 7 o
FEOMRAESI YR A 25 T S GBS, RELH
ORI ] LLBUREGRDRE, 12 h S 06 3R, R R TR
(22+2)°C MR BE(50+5) %,
1.2 {43

Waters 600 = 250 AH (2 1% 4% ( Waters 23 A, 3
[€) ; LabTech 4 H 3l 584 ] WL 606 1 (b 513k
ABPHMUERA R E]JE5T) s FT-1000 495K 71 1%
JEAR A BLA20ON A=) B A5 5 R 4 R 48 (UAR %2 B R
AR A, AR ; Spectra MaxM4 4= % K il AR (X
(HE > FAF,SEE) ;Sigma 3K15 B HA VR B
DL sigma 28 7], 2 ) , Milli-Q Academic #8 4} 7K
#% (millipore A, 55 |
1.3 &F

AST (452 >98% ; Aladdin 24 F, 121 ) 5 PO
S MEIE ( propylthiouracil, PTU ; I 1 5] 1% 250\l A BR A
H, i L E 05 H31021082) 5 A2 R IR R 4l A
(BRICLw], P8 [ HEHE DS H20140052 ) 5 = AR IR
1 (adenosine triphosphate , ATP) |\ & I 1 ( adeno-
sine diphosphate, ADP ) A — % f2 i 1 ( adenosine
monophosphate, AMP ) ( Amresco 72y A, 3¢ [H ) ; %8
LA L W) ( myeloperoxidase, MPO ) | i %8 1k & il
( catalase ,CAT) . — % L & ( nitric oxide, NO) | ##H &
AW 57 A T ( superoxide dismutase, SOD) 75 Bt H K
1 E AL W) B ( glutathione peroxidase , GSH-Px) | N —
I ( malondialdehyde, MDA ) | FL g il & i (lactate
dehydrogenase , LDH ) ¢ %5 5 53 i i) & (LA 3%
S A TR, )

1.4 Ak

141 LB KaEfigh 2y B4 JHi% SPF
Wistar BEPE R ERL 60 H KRBT HE (110£10) g, 3 0 PE 4R
Fe 1A Fe AR T S 49 A D0 R o AT 3R 1k il B
10 HUK AR R % BEAL, B X B4 41, HoAy K R
10 ml/kg BFUEG T 0. 1% 1) PTU ¥ HE H 1B, Xt
MRS TR A RKHE S |1 /d, 15 d Je il i ks
T 00975 = A8 PR i R W AR e i R i
AR IR AR S AR i g HR IR R A R R R K
SPRERARL S A ) R R K BB R S 41
FERIL AST 20,40, 80 mg/kg 2H K 76 FOIR R K 40
9x107° mg/kg 2. 16d &, BRXT RSN, Hp 45 414
B 1d 4% 10 ml/kg 25F 0. 1% 19 PTU #IRHE H |, XF
HREHS T R B A R OKE B . AST £ 57 2 4 #%
10 ml/kg FHN 259 (4% A9 H B0 H 3 2 5 7R & m
Pro) Bl E | ZEHOR IR R 1 9% 107 mg/kg 4 3%
10 ml/kg 22 HUIR B 2R R0 15, %o R 2 R A 750 2] 4 {4
FUHRIKES 1 I/ d, #8L4525 30d.,

1.4.2 FRACRESKM KRG 24h JFEMH E
Bl K438 I3 ) Ak 200AE Jd 1 9 AR P8 K R, TR
HUFION 7 5 4 29, S LIl 35 A 22l 5 41 21 8 T
-80 C VKAH R, A M+ B 4l 2 8 T AR QI
RigRmrp & .

1.4.3  KEIME MPO, CAT % J1 fil NO & &
e I A 8 P A I 38, A7) 5 108 B 43 3
FE KUY 1 CAT f93E J3 Fl NO /& &, JF FH K
o JZE W BRHE ARSI MPO 7K -

1.4.4 BETEFHEIERCETENS ] Wi
LRGN RS E LS, B T E R
VRS P, AR R 1) 25 0 O ) BLA2ON A 9 Hi
SRERGICE 10 min BB AT 5 - 0 LI 4 5K
71 (contraction tension, CT) . Y 4F #  ( contraction
frequency, CF) , 1R EATE 1531 17 (uterine motility
UM) ', UM=CTxCF,

1.4.5 KRE T E4HZS0D Ml GSH-Px i 1, MDA
A LDH &8 DL Ca™ WREEAGM 76 B R 5 i
LT R S 45 TR, Se B i 45 F G 22007 5 41 4L
AT, AR B 156 B 43 501 0 e A R 4 Y
t SOD ,GSH-Px {14, MDA \LDH & & fll Ca™ R JE .
1.4.6 FEAL P EREBRI SR BN
TE LRI A3 R F HPLC I ATP  ADP  AMP
i, I TH R SR SRS A 4 R (total adenine
nucleotides, TAN ) & & ( TAN = ATP + ADP + AMP ) ,
R S S AE 215 mmol/L KH, PO, 5 3. 5% 2.
WS40, = 208 pH HZE 6.1, 0. 5 ml/min, ¥
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K 210 nm , IR 30 °C, #ERER 20 7,
1.5 SitFERIE

K H SPSS 17. 0 it 3k A T 80l e by, 1 i
OB IEA 00 LA B bR i 22 (x£5) oK, Z 4]
PeAe R FH B R R 5 25 404, P LU 38R L SNK A
55, P<0.05 NZERAGIFEXL,

2 & R

2.1 HAKXKRIMFEH MPO,CAT iFHFI NO £ 2
2,

EXT RRZEA L, A 4 K B H MPO T 7 4
Tt (CAT 36 J1 1 L BEAIR  NO 7 2 B W 38 im | 22
SAGIE X (P<0.05) ; SHERILIA E, AST 40,
80 mg/ kg ZH A1 HUIR B R 44 9% 107 mg/kg 240 MPO
T PERA W R CAT 1 PETH i  NO & &8 B & &K
(P<0.05) ; 52 AR N R AN AH L, AST 80 mg/kg
ZH MPO . CAT 1EPERI NO S E S A ST ¥E
X (P<0.05;% 1),

2.2 BRAKRFEHLH SOD F1 GSH-Px iF %,
MDA #1 LDH & £t

55X B AR b, B ALK B 5 14U SOD |
GSH-Px {1k . 2 [ A%, MDA | LDH & & .3 7 7,
ZRH G FE L (P<0.05) ; SHAIH A, AST
40, 80 mg/kg A HARIEZR B4 9x107 mg/kg K
5. SOD .GSH-Px ¥ ¥ 2 2% Ft =, MDA |\ LDH % & i
EREIL(P<0.05) ; 522 R IR R A4 AH L, AST
80 mg/kg #1 SOD ,GSH-Px 41 MDA |LDH % & 2=
SR E X (P<0.05;3K 2) .
2.3 BAKXKBRFEHLE HEP KTLLR

5x; A AH AL HY 2 ATP ADP . AMP  TAN
KRG, Z R H G243 X (P<0.05) ; AST 40,
80 mg/ kg ZH A1 72 ORI Z 4 9% 107 mg/kg 4T
2 ATP  ADP  AMP FI TAN $ B & Jt & (P<
0.05) ; 5 72 HUR R B AN 4L AH L, AST 80 mg/kg 41
ATP _ADP  AMP Fl TAN 2% H G il2# 8 X (P<
0.05;%3),

*1 HAKXRIME MPO.CAT iFEF NO S ELLE

Table 1 Comparison of serum MPO, CAT and NO among rats of all groups (n=10,xs)
Group MPO(U/L) CAT(U/ml) NO( pmol/L)

Control 39. 814, 66 27.42+2.91 15. 14+1. 43
Model 59.24+8.58" 16.33+4.84" 51.64+5.34"
AST

20 mg/kg 56. 15+14. 04 17.55+3.39 47.11+4.40

40 mg/kg 49.22+10. 70" 21.68+3. 04" 30.28=4. 18*

80 mg/kg 45.98+6. 544 26.23+2. 744 19.59+3. 82%4
Levothyroxine sodium 9x107* mg/kg 50.21+8. 85" 21.87+3.61% 33.26+3.25%

MPO: myeloperoxidase; CAT: catalase; NO: nitric oxide; AST: astragaloside IV. Compared with control group, *P<0. 05; compared with model

group, *P<0.05; compared with levothyroxine sodium 9x10™*mg/kg group, 4 P<0.05.

®2 SHEKXBFEEHLR SOD fl GSH-Px i&F{E, MDA 71 LDH & 2LL#K
Table 2 Comparison of uterine tissues SOD, GSH-Px, MDA and LDH among rats of all groups

(n=10,x%s)

Group SOD( U/ mgprot) GSH-Px( U/mgprot) MDA ( nmol/ mgprot ) LDH( U/ gprot)
Control 157.18+2.35 59.1222.99 1.7120. 48 109.34£17.22
Model 113.80+2.99 44.67+3.35" 3.74x0.59 * 171.92+21.38 "
AST

20 mg/kg 116.90+4. 14 47.97+7.38 3.22+0. 54 167. 1422, 38

40 mg/kg 124.67+7.27" 52.13+2.76" 2.78+0. 44" 150. 86+12. 03"

80 mg/kg 136. 10+1. 55%4 57.56=2. 64*4 2.3320.31%4 128.07+11.13%4
Levothyroxine sodium 9x107 mg/kg 128. 43+4. 12* 50. 62+2. 14* 2.68+0.37" 153.83+11. 36"

SOD; superoxide dismutase; GSH-Px: glutathione peroxidase; MDA ; malondialdehyde; LDH: lactate dehydrogenase; AST: astragaloside IV. Compared

with control group, * P<0.05; compared with model group, *P<0.05; compared with levothyroxine sodium 9x107> mg/kg group, * P<0. 05.
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®3 BEAKXKRFEHL ATP ADP AMP 71 TAN & ELLE
Table 3 Comparison of ATP, ADP, AMP and TAN in uterine tissues among rats of all groups

(n=10,mg/g,x+s)

Group ATP ADP AMP TAN
Control 0.24920. 014 0. 174£0. 022 0.210+0. 025 0. 6340. 043
Model 0.113+0.023 " 0.073+0. 021" 0. 086+0. 027 * 0.272+0. 062
AST
20 mg/kg 0.131+0.018 0. 087+0. 022 0. 1060. 036 0.324+0. 050
40 mg/kg 0.161+0.011* 0.105+0. 010% 0. 131x0. 023* 0.397+0.031%
80 mg/kg 0.200+0. 042*4 0.129+0. 012%4 0.164+0.017%4 0.492+0. 034*4

Levothyroxine sodium 9x107° mg/kg 0.152+0. 023"

0.098+0. 013* 0. 128+0. 038" 0.378+0.051*

ATP: adenosine triphosphate; ADP: adenosine diphosphate; AMP : adenosine monophosphate; TAN: total adenine nucleotides; AST; astragaloside IV.

Compared with control group, * P<0.05; compared with model group, *P<0.05; compared with levothyroxine sodium 9x10™* mg/kg group, * P<0. 05.

2.4 BAXRBEFEALR Ca¥iRELE

5% RRZEAR L SRS A B AR5 P L CT L CF
UM, Ca™ W BE R AK, 2R A St 8 X (P<
0.05) ; SHEAILAH L, AST 40,80 mg/kg £H Fi 2 H
RAEZEH 9%x107° mg/kg 241 CT . CF Al UM I Ca™ ¥
JEXI R T (P<0.05) ; 542 R IR Z A L,
AST 80 mg/kg 41 CT ,CF A1 UM Il Ca™ ¥R 22 5% F
it E i X (P<0.05;% 4)

3 i

FHPR R 0y R DR AR i 2 22 D PR 5 |2 Py R B 9i
ENe 0 e/ N TS 2 | R NG L7 L AN ST B
WS, H Aotk B3 T8 2, I8 AR A AR 5 D) BE A9
A BE T B A - R — 1 Bl ok & 4 R AL
il PR R DD RE IR 7T 5 R 1R A s
WA A=A 2 A AT RE S PR
fRTIte 2% I, S BUA I BR A ER 2 00 B AR B R
SLRiE T BEVGE , 4 MPO . CAT \NO MDA , SOD I
GSH-Px 21107 BTN 0 B} B AR ) 58 7y 8 1
FRSE B FE AR R H P R, A R e A% 3 v 2 it ol
AST R M FEABN G Z—, BAbUAE $t
R PUH B PR UK G 015 2R 2 B AR TR

ATFSE KB5S A 25 9 2 HOIR B 22 A L, AST
80 mg/ kg B REHE R ML BT S AL 76 M, (TR 4
2105027 1 IR i E AR IR Wl A L e B A R
PR S b A R AR 5 B

FOR AR D RE RO , 51k BE AR e A ) | BE Wi
i AT 28 1 A R S T 32 B A W 1) T S A ok
PRHE ATP X RS AL A ATP BEAR 20, B ACRARAR,
FLER ST WE AR 28 7= ), AR Y LDH 36 11 & Fh i, i
— IG5 R A MAC ZERLFI S BE S5 . HH T ATP
IKEBEARAS BESR L AL ST 75 B 2 s, MUK A vk [
fift ADP AMP R | U5 IS DL 4R 1 21 20 BT 5 g
i, T A ATP ADP  AMP 2 TAN 7K FE-F#
U AR e R RS AS R s BRI 2L,
LAl LA IR R D Be S5 . PRI, 0 R UE &
REBERR 1L 5 A 1 A2 2] 1 HFUIR AR D REAR R 5
E AR ARG, 4EF5 4 SV B IR W I BE A AT 4R
AWFSE W75, AST 80 mg/kg ZH B 1K 185 -5 WL
ATP (AMP _ADP F1 TAN 455455 76 21 1 A2 HOR B 25
ENAL A 45 = L LDH 3% 1 B AIG, #2278 AST 80 mg/kg
WA HUR IR R LA T i b e o 41 SURE AR 1
SR ZVAERE | DT 0 AN 21 0F R IR Sh AR T 51
5 e AR RS

x4 BAXARFEHLA Ca™RE.CT.CF 1 UM Lb%

Table 4 Comparison of Ca**, CT, CF and UM concentration in uterine tissues among rats of all groups (n=10,%+s)

Group Ca”* ( mmol/ gprot ) CT(g) CF( beats/min) UM (beats * g)/min |
Control 1.81£0.26 4.88+0.70 14.53+1.07 70.75+11.05
Model 1.07+£0.27" 3.12+0.83 " 9.27+1.66" 28.89+9. 66"
AST

20 mg/kg 1.11x0.28 3.65+0.91 9.65+1.75 34.62+9.00

40 mg/kg 1.4520. 34" 4.1920.97* 11.17+1. 44" 46. 67+12. 08"

80 mg/kg 1.75+0.21%4 4.60+0. 554 13.59+1.51%4 62.62+10. 42%4
Levothyroxine sodium 9x107* mg/kg 1.42+0. 28" 3.970.77" 10. 85+ 1. 46" 43.06=10. 32"

CT: contraction tension; CF: contraction frequency; UM: uterine motility; AST: astragaloside IV. Compared with control group, “ P<0.05; compared

with model group, *P<0.05; compared with levothyroxine sodium 9x107> mg/kg group, * P<0. 05.
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U fEiERE R G,

[ &% k]

[1] Bagheripuor F, Ghanbari M, Piryaei A, et al. Effects of fetal
hypothyroidism on uterine smooth muscle contraction and structure
of offspring rats[ J]. Exp Physiol, 2018,103(5) :683-692. DOI;
10. 1113/EP086564.

[2] Bates JN, Kohn TP, Pastuszak AW. Effect of thyroid hormone
derangements on sexual function in men and women[ J]. Sex Med
Rev,2020, 8 (2): 217 - 230. DOI: 10. 1016/j. sxmr. 2018.
09. 005.

(3] BRIZEE , XUBPEE K EE. FHOBR B X A6 5 B A5 i 2 [ ]
hE B EE 2 44 A5, 2020, 30 (16) : 55-58. DOT: 10. 3969/ j.
issn. 1005-8982. 2020. 16. 010.

Chen DD, Liu KY, Zheng XQ. The influence of thyroid diseases
on reproductive disorders[ J]. China ] Mode Med, 2020,30(16) :
55-58. DOI: 10.3969/]. issn. 1005-8982. 2020. 16. 010.

[4] Hao M, Liu Y, Chen P, et al. Astragaloside IV protects RGC-5
cells against oxidative stress[ J]. Neural Regen Res,2018,13(6):
1081-1086. DOI; 10.4103/1673-5374.233452.

[5] BEHLEL MRk, MO, 55, 1 3 5 A7 1 S O 3 BRI R

REHRIE K P RALUB SRS [ T]. Jba h E R
2741 ,2020,43(5) :393-401. DOI; 10. 3969/j. issn. 1006-2157.
2020. 05. 008.
Lyu YM, Xiu LL,Liu HY, et al. Effect of Haizao Yuhu Decoction
and its recipe removing antagonistic medicinal combination on the
thyroid hormone level and tissue morphology in rats with goiter[ J ].
J Beijing Univ Tradit Chin Med,2020,43(5) :393-401. DOI. 10.
3969/j. issn. 1006-2157. 2020. 05. 008.

(6] HRLLREE, TUF, M. £ Bk B SR GH ke i P08 O B e 44 1
BRI T EE S IR (], S S IR, 2019,
22(5) :456-460. DOI: 10. 14053/j. cnki. pper. 201905003.

Cai HX, Ding Y, Xing Y. Effects of Yimucao injection on energy
metabolism and activity of uterus in isolated uterus of rats after

ischemia-reperfusion[ J . Pract Pharm Clin Rem, 2019, 22(5)

[10]

[11]

[12]

[13]

[14]

456-460. DOI: 10. 14053/j. cnki. pper. 201905003.

SRI RS R SORE. SR AT 2R TRAL B B L Bk 1 £ 9
FEWGER )], P ESH, 2017, 32(11):2140-2143.
DOI: 10. 16368/j. issn. 1674-8999.2017. 11. 559.

Zhang L., Cheng LX, Chen WC. Effect of proanthocyanidins on
myocardial ischemia/reperfusion injury in rats[ J]. China J Chin
Med, 2017, 32 (11): 2140-2143. DOI: 10. 16368/j. issn.
1674-8999.2017. 11. 559.

SR MR I DET , AF . SR ARIYI I I PR R R 2 RE DR AE
IR B AN 8 B 0 A6 K 7 SCLT ] AR P 4 I AR
#,2017,11(6) :476-479. DOI; 10. 3760/cma. j. issn. 1674-
6090. 2017. 06. 009.

Cai AL, Chen HH, Ye XJ, et al. Detection and significance of
blood lipid and oxidative stress in subclinical hypothyroidism during
pregnancy[ J]. J Endocr Surg, 2017, 11(6):476-479. DOI.
10. 3760/ cma. j. issn. 1674-6090. 2017. 06. 009.

il SO B, 45, Nif2/HO- 1 55 18 B 7618 S
ZHET WAL RIC PR )] EEY L 55 T4
274, 2019, 35(7) :794-802. DOI; 10. 13865/j. cnki. cjbmb.
2019.07. 14.

Li MX, Zhang FH, Han GL, et al. The role of the Nrf2 /HO-1
signal pathway in oxidative stress of human induced pluripotent
stem cells[ J]. Chin J Biochem Mol Biol, 2019, 35(7) :794—
802. DOI: 10. 13865/j. cnki. cjbmb. 2019. 07. 14.

TR ZE 2 A T, S DGR R SE IR T PR 2 SUE 8
TN RE KA A BT BRI B2 [ I ] I PR -5 9 B 2
i, 2020, 40(2) :398-402. DOI: 10. 3978/j. issn. 2095-6959.
2020. 02. 023.

Zhang BK, Li Y, Yang XM, et al. Effect of modified electro-
convulsive therapy on the cognitive function and oxygen free radicals
in schizophrenic patients [ J ]. Int J Pathol Clin Med, 2020,
40(2): 398 -402. DOI: 10. 3978/j. issn. 2095 — 6959. 2020.
02. 023.

R ZEREHT IRAE, 5. RRAE 28 JU I 52 490 X 0 JEUA 40K B
T LR 20 2 AP AR T [ 0], P2 25 B 506 K, 2019,
35(3):77-82. DOL: 10. 13412/]. cnki. zyyl. 2019. 03. 017.

Wu XJ, Li GX, Xu Y , et al. Protective effect of ethanol extracts
from Gentiana macrophylla macrophylla on lung and brain tissues
of hypoxic rats at high altitude[ J]. Pharmacol Clin Chin Mater
Med, 2019, 35(3) :77-82. DOI: 10. 13412/j. cnki. zyyl. 2019.
03.017.

Lohiya A, Kuma V, Punia JS. Effect of imidacloprid on antioxidant
status and histopathological changes in ovary and uterus of adult
female Wistar rats[ J]. Indian J Anim Res, 2019,53(8): 1014—
1019. DOI; 10. 18805/1jar. B-3613.

Arici M, Oztas E, Yanar F, et al. Association between genetic
polymorphism and levothyroxine bioavailability in hypothyroid
patients[ J|. Endocr J, 2018, 65(3) : 317-323. DOI; 10. 1507/
endocrj. EJ17-0162.

SRLLER  BRLLAE  ARSR A5 A BB TR SO R BT B e L
HETEAR R PR AE T (T ]. A I v B2 2, 2019,28(3) 1410
413,417. DOL: 10.3969/j. issn. 1004-745X. 2019. 03. 009.

Cai HX, Yin HY, Zhu Y], et al. Protective effects of motherwort
on uterine ischemia-reperfusion injury in rats[ J]. J Emerg Tradit
Chin Med, 2019, 28(3) :410-413,417. DOI. 10. 3969/]. issn.
1004-745X. 2019. 03. 009.

(%4 i)



