104

SE6 A 5 LR PE 2 Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2020.02.003

A~ B350 = I $H RE B iE S5 ST K BR
(&FE RS GREL RS2 - Xitl

FHERY R 23, RA05528 5 SE23
(1. L+ EHKFHERLLER, i 200032;
2. bl E K FWEERE R4, ik 200062
SEMEMAKRF LiL Ryl RF R4, Lif 200062)

[(BE] BB K& AIEFZ)M46(CP) LA E 4 & S ALF7 345 197 £ 5 % (POF) K R AR 49 7
. FiE BRA8 AUEMAA T Wistar K A4h 648, A48 R, A NE A EEIES RE
7 & CP, *tFBA(A 40) AL E, CP A N F (1.5 mg/kg)iE4+ 148(B £8). /)N £(2.0 mg/lkg) iz
M 248(C2R)A= ) F & (2.5 mg/kg)iZ 4 340(D 41), )40 1K, #£45d; CPHEEEH KFH &
140(E4R), 4mglkg, I8 fa— &R E4 4 mglkg; CP LA A4 K& 2 48(F41), 4 mg/kg, I
e —FliE4T 6 mg/kg, 5 K RALST 5 POFAER ., MR K R —&EL. SHhERAH, #nlk
Ji & B Aot i o K R EAMH) KR, BRI L REFREFEBINHE. R 5
A, ZAHAXAAHFRHNEEIL, KEEWR TR, @oif AMH KP4 8 25K
(P<0.05), £F ELTHRRANE,; S4A AKX R I LERIP0HHH L5V (P<0.05),

Apr. 2020, 40(2)

¥ EA. FAZRIPEILTARY LAY E(P<0.01). it

X RS ES 4 mg/kg CP, 8] g —

JA B ROES, E-FARIT 45 POF 898 AL 0R B4, 4557 &% MR,
[SR5IA) 4a; PEARALST; 9P £F-; WE B KEBE,; SR

[FESES] Q95-33 [XHFRERL] A [XE4S] 1674-5817(2020)02-0104-06

G LI IE(POR) 2 th 2 PR 3% T 8 ol S ) g1l
T RE 1K) — ol WL AR A 23 e, — B SCA
LCMEAE 40 % LR IR O SO AEIR S I I AN
2, MR I DA M IR T i S I
Hi(cisplatin, CP)ZNEIALIT K% H 2%, CP ]

[Y#5 B #7] 2019-07-29

[(BEEWB] Ly ik 2 A4 % )5 H (18411970500);
[RETIT AN S 28 5 AR f R B = 4EAT B 1R
(GWIV-26); i e 2 K24 s b s e |
HEAA F42(2016317A); iy P P2 24 K2 ) g
R E Bt B R R R B H (2016108A)

[fEZ BN #7708 (1994-), L, WA,
E-mail: 2403425354@qg.com

[B{S1EE] 1 CUE(1967-), L, -1, wl ATEEI, HF9¢ 7
) P LA R
E-mail: farewelltoyou@126.com

753 Ol L0 O T 5 DR S UATE, T 5 2l 52 1)
RESL L@, ST CP s it 437 POF K Bl AR AR,
T SCHRE H 22 SR FH /N 0 02 S B 7] e )
I o ARSI B TR SN RN 5L AN [ R R
CPJE AN, DASKRE A A1 1) POF K RS,
DAL S B0 B T AL

1 MR57IE

1.1 Kz

T Vs AR AS M TE Wistar KB 50 L, 8 &g,
AR (220 = 10) g, W B BT 50 SEEG 54
A PR 3TAT A 7 [SCXK (97)2017-0005], Fil 3% F-_E iy
Hh R 24 KA I 3 B B Bt 84 B [SY XK (U7)2013-
0055]. TAfriE IRkl fREFE AT 22~25 C,
FHX I B 7E 35%~55% , AU 1E & B4 A BT



Apr. 2020, 40(2)

LB LR Laboratory Animal and Comparative Medicine 105

B, T 12 hotl, Aokt t. Fras
SIS T T A b v BE X L R B S B )
WREZE S Rt I de T s (/e Bt
PTEC-B-2017-9-3) .
12 FERFFNEE

TSN CP(RT 1Y) ) B o [ 55 - 1 2545 BR 2
T AR, VRS AT 37 C AR ER KB K 1 mg/mL (1)
B KRBT ) FC SR (anti-M Ullerian
hormone, AMH) ELISA iX#]# (EK-R30586) 11
Abcam A vl A=, bR A R Wk gy
%%, Thermo Varioskan LUX % Zh gl hr e 53
Thermo Fisher Scientific 2 7]; Leica EG1150 11,
HEHL. Leica RM2235 Y] #L. Leica HI1210 #
A HL. LeicaHI1220 4t /- #L. Leica CV5030 4 H
B8 LA Leica ST5010 4 FE G (ML I B
1% L el ca Biosystems Nussloch GmbH 23 7i);  BX43
B H A Olympus 23 7 o
13 KRITHEUER

MR JT, AE EAF LEOE ¢ % 20 K B TR RS AR
AL I OL. BEIEEE. AN I e N A
RSN .

14 KEMAKREET I

BB Lk, 4 H o K B iR AT FR
Hadsrk, LR A4 K BRI A5 o B I 44 o = A
115 L .

15 XENEEEANE

50 JUMEPE Wistar oK BU7E IS MY P FR 1 )5,
£ 8 1 00— 9 : 00 BHIEYR ik M4 45 2H K LT
BN, REs 4 .

KR TERE ) B =200 R B i .
G Bt S A S . BT K
BUAL TN R & B S Him . oYk & oA
AL WA ). 59 S A A T8
B B BIE R R WK & A A b &
A M. K EROIE R ) A 4~5 d, 3
5 B AR ) KT 5 d s/ T 4 d, A
B A IE 5
16 YA, REEIREY

50 LUlfEPE Wistar X EUHERR TG B 2 80y 175 F4 A 2
M, Jeih 48 MUK RHENSESS . SR BE LA 7%
FR KRR 64, H4H8I(EKL.

x 1 MNEARBHFR

a5l BT R (G
ACHTR) T A
B/l 141) 1.5mg/kg % H 11k, iE4:5d
CU/IMFIE: 241) 2.0mg/kg [ 1K, #4:5d
D/l 3 41) 25mglkg & H 1K, iE4E:5d
ECKFE 141) 4.0mg/kg, BERES 1K, 22K
FONFIE 241) 4.0 mg/kg i 5 LR, K JH 17 6.0 mg/kg

RSN 1K, 3K 2K

1.7 B K BEFRA

AR T AL S 24 hFRE, NG
0.6 mL % L L ZARHEAT BRIE, I 3 2)) Bk E 1l 4
Boo MEET 15 mL B045H, =il P e
2 hJi, 3000 r/min &L 15 min. 233, 4
500 uL —4, —80 CUKFEHAT . NE Bk
Jei s BOK SRR BN 5L, oK J8 FELIG D 4 23 3 T
e, — oY EE TR T, BT -80 CUKME TR
1o oG 5L T 72340 4% (1) 2 23R B v
il 42/ 24 hJA, VRS, MU ZREN K,
T HEGEY 15 min, AMAEEY A, %
T B 5 U RR S LK, TRACRE ) LE e
, BTN, 1THE $ (0. b2 BRE
LS AN R 2H 550 O SR 2 (1) B 2 X, A O
VPN R B R R . XU R, BENLIEE 5
ANATFE LS, VR BN R .
1.8 Ii&EAMH REMNE

Fo AR T U PR .
19 FitFEAHE

Geit2E Ml ] SPSS 21.0 #c4F, Ll x+s
FToRGHTRmETR, ZREARELECR H R %
TN e &R G A IEA T, M
IEAI A, Y5 P LR R 5 M
Wz )7 Z=55m, WA LSD ki M7 EA
FFEF, KA Games-Howell #5436 . 24 P<0.05 7=
S HA SRR

2 #R

21 —fR1ER

G A o6F L, Sk B2 K R TS W 2 R I,
R RIF, SRl Bk, 1A, BT
Jeto T CP GRS MR, bl 4 2 i)



106 SIS LU S Laboratory Animal and Comparative Medicine

Apr. 2020, 40(2)

WHERS, 0K BE R IR, AR BT,
SONREE, RANFRNIREL, BERER, BRE
Fao RETEERNT, 6 HRBIYARHIAT.
22 HEFERAATRELR

WE PR, SRR T R A R
AR, WA AT f A R A, TS SRR
W AU Z (B 1A, s R Rond Wk L
Mt LR AnML, TSGR (1 1B); Bl n
FLARME . AR A Al b B2 40 B AT % B 40 22

3]

23 KREBTHIER

LW, BRI T X
IR41(P<0.05). H/hlEL2541(B. C. D 4)
P LbE:, KEMAREZETEFHIER Y, 5K
FIRLHMA(E. FA)ILRKR, ZREGHIT¥EX
(#4 P<0.05)(% 2).
24 A[EFIECPRERESH X KR IMMEAMH 1EHR

REA

5 AL, ERESAFFE CP &4
KR ) AMH & 3 AN FFR & PR, Ha
HAMH SR 2 B3, WG KTh, E
HANF M AMH T I 2 (3 3).

v, Ng
E3

AL, HATHARX R %, 15 SR (B 1C); 3)
ey, WA LLE i 3, ARARUN,
WA D> B A% B R An f A B Rz f, i 4m
PR (B D)o Sl B TC Al 155 S 3T 1K K B
2 0 Ur s AR CP ISV S i sl s 4 A,
J— B 4~5d. 2, A 4K
TR AR, 105 CP P S 45 4K B 2 15 34
BIHMIETL, MK s 8~11 d, HELHE
)15 4 .

e i _;:.... '.. : \D
1 KENBERARGR(ERERE, X 40)

%2 SHARAERELTRIER (@
4131 n s 1 S i MR i
A4l 8 209.75 + 4.46 242.25 + 459
B4l 8 208.25 + 5.70 175.50 + 8.05"
c4l 8 211.00 + 4.78 175.25 + 453"
D4l 8 21050 + 3.96 177.00 + 555"
E4l 8 210.00 + 4.41 204.25 + 5,90
F4l 8 210.25 + 3.28 208.25 + 13.37#
Pfi >0.05 <0.05

w5 A AL, "P<0.05, P<0.01; 5 B 4L,
#P<0.05, #P<0.01; T A



Apr. 2020, 40(2)

S0 )5 LS A Laboratory Animal and Comparative Medicine 107

£ 3 BAAXRMBEAMHTHFER  (ugl)

415 AMH 7 5

A4l 1.63 + 0.06

B4l 1.31 + 0.08"
c4l 121 + 0.19"
D4 1.17 + 0.20"
E4l 0.77 £ 0.16"
F4l 0.83 +£ 0.11*

25 BPEFRBFUTRERINBE
251 ZEKFIPEIXARABRI A4 KHONH
JEAER, ONE R T Wse il tgs, Rt

W, W SR AR A5 CP IS sy S 4 T L O 5L
AR 45N, R AL, I SO AR IR,
FMRIRE o #25 K BR 0N S mT WA KA (LIRSl
252 AAKRAIN LML RIEEAE BN
AQKBIVED . SUE R BRI LSRG, T
WIS EEEN . HIZ NI . RGO . B A
FHO LA RACR IER, A F 5 (B 2A),
%5 CP I 25 K ROV E D) e I HLE
4, TGN A W Rk, b A K IR
RN ER TR, HaEnk, AR
b %5 (K 2B~F) .

2 ZHAKRIPEBALFIB T (HE, ELfFIR 100 pm)

253 ALK AN LEAAIeITE 5 AAMLL,
YRR N T SN TN S o SR N S
(P<0.05), {HEsEN CP/NFIREA S A 4141 LL,
JEUUR BN R PR A AN W I s 3 i CP i il & 4
JRERONIEEL: 5 A dAHLE, B 4H 5P %L P<0.05,
H A P<0.01, HEZITEEN; HCPIERAE
SIS A DAL, SRR I PR KA W
CPIEMEN mAl R, Kot 5 A 4HMH
b, 220K RO 54 K o 5008 B 3% T B%,
P<0.01, H4il2m L. H CPIEREN /M &
5 A ML, JRIEINHBRAK A W CP g I
WO AR, O 5 A AL, B

HATCH, P<0.05, Hp P<0.01, A4
M CPIERsEN /NMEAS A dAHLE, B
G PR AR K AN L CP I s v O v 701 B 4L (3% 4) o

POF fE I K LA Z R EUR P 3, e 2N
KMFEA: 2R BRFTAR BT W
RTINS LN IS N R e I FIE !
S e tE om0, BRYRE R 3 B IR )T
JBOY BT AR B B4R 4518 AT 4540 e B A
GBI RE IR ) B2 g . CP ARy iRk H 1



108 SN L L P2 Laboratory Animal and Comparative Medicine Apr. 2020, 40(2)
% 4 SHEXRIVENZHRIR AL

415 JEUER ORI A KB JR TN PN TR
A% 36.88 + 2.42 27.50 + 2.07 1475+ 1.75 79.13 + 3.00
B4l 3413+ 1.46 24.38 + 2.00 13.13 + 1.73% 71.63 + 3.25"
c4l 29.38 &+ 2.97" 21.38 + 2.62" 11.25 + 1.83% 62.00 & 3.63"
D4l 25.75 + 2.77" 19.00 + 2.20™ 9.50 + 0.92" 54.38 + 3.46™
E4 19.25 + 2.25~ 15.88 + 1.36™ 6.00 + 1.20" 41.13 + 1.89"
F4l 20.50 + 2.39" 15.50 & 2.07" 5.88 + 1.64" 41.88 + 2.70"

Wy 2i, o Z N TS MR T . B
FEEFRW, CPTLZ MusiEiRIT Id AR h R L AL
LTI E, H CP JRa) 0 5 52 7= AE 5455 4
M, #EiE & POF.

5T POF (s Al,  H i bs b i i
WbndE, ZHE AL, HBEEL. CP A&
YE POF fA410), i) & 5 A AW, Bk
ISR A R . ASEH B AR
FF ) CPAT M G AN RIS i) £, DA N7 3
KK ALY T S POF #58, AMH S84k
KT B (TGF-B) MR A Z—, H18¥ S
G /)N S O YR T UK A0 L 23 0 A2 . AMH 7K
AN R Fe i - A - BN SR, B R R
W PN R B AR e PR, IR AR KRR A
P b S W 5 54 25 T REMG 4R 45

ZE LRTIA, POF #3973 PH 25 202 Ji 4 O ¥l fits 4%
SO RPN NCR S % A N E I NS W X S
CP ARV IR0 | AN [i] 751) 58 ) s 3 i i R B ) — i
TEOL AR A B S B2 L N R
KMARNBEEEAKEERN, AT #07 POF
AL T A K MBS . ARSI 45
ALLE W, CPIERENARMFAES, F4HK
AR R R BE, RN FR B s 46 A
o). B R R, SRR TR EE S, EACRE
W Ak, BlE R R s KRB &
Ly M35 AMH FEbR 23 PR, SO BT
Feo Mo, CPERIEZLEN /M & 34H(B. C.
D 2H), b} K BT R A LE AMH A R 55 11
S AN U CP I s S5 R0 20 R 1 s CP IR
W AHIR 2 AP EH, BIRRE 1) 2k CP
4 mg/kg I8 G T 5, FOR R AR i &
A, MLTE AMH. SEEURRIY) L K& O R
BRI R, IO A N, R

FHAR,  OW HLAL L0 B A AR W PRI BELBE D —
., AN BEIGCE ) POF MG T 7

Sk

[1] Alvaro Mercadal B, Imbert R, Demeestere|, et a. AMH
mutations with reduced in vitro bioactivity are related to
premature ovarian insufficiency[J]. Hum Reprod, 2015,
30(5):1196-1202.

[2] THE, 5K, BRAR, S RAETT 3000 S S R TSl
JiE[J]. FeatPs 2 5K, 2018, 38(6):845-848.

[3] YehJ KimB,LiangYJ, eta. Millerianinhibiting substance
as anovel biomarker of cisplatin-induced ovarian damage
[J].Biochem Biophys Res Commun, 2006, 348(2):337-
344.

[4] BR¥A. BRsmGZn W E ] M T L s DU RFERAR A
#1:, 1998:164-165.

[5] MR ACEE SR s M]. Jb st NRZEBS R
11, 1999:17-58.

[6] AikawaNE, Sallum AM, Pereira RM, et al. Subclinical
impairment of ovarian reserve in juvenile systemic lupus
erythematosus after cyclophosphamide therapy[J]. Clin
Exp Rheumatol, 2012, 30:445-449.

[7] Ostensen M, Brucato A, Carp H, et a. Pregnancy and
reproduction in autoimmune rheumeatic diseases]J). Rheu-
matology (Oxford), 2011, 50(4):657-664.

[8] JEAELY, A5 ias. BN HLEL IR R Ja T bR [J). B RDE
2, 2018, 47(13):1777-1780.

[9] &, /A gtnd, BEmENy, S5 AR S0 RN S0 e s T
B BB UENLHIWETT). Jbatdh B2 2 K224, 2006, 29
(6):401-403.

[10] XUz AR PURH 2Py o0 555 /N BRUBE AL (A4 4 K% LA
[A]. FPE GRS G 0P Rk 2 i 4r, 2016,

[11] LaMarca A, Stabile G, Artenisio AC, et al. Serum anti-
M illerian hormone throughout the human menstrual cycle
[J]. Hum Reprod, 2006, 21(12):3103-3107.

[12] #RSCH, ks, 458, . RS 2 e JExd o1 54 28 K R
PR K VEGF. bFGF mRNA ik (32, &
[RPE2E, 2017, 46(6):738-741.



Apr. 2020, 40(2) S E) 55 LA S Laboratory Animal and Comparative Medicine 109

Intraperitoneal Injection in Different Dosages of Cisplatin
to Establish a Rat Model of Premature Ovarian
Failure Induced by Chemother apy

Dong Ruoxi?, Zhu Xiaodan?3, Fan Bozhen?3, Xu Wenjuan?3
(1. Longhua Hospital, Shanghai University of Traditional Chinese Medicine,
Shanghai 200032, China; 2. Department of Gynecology, Putuo Hospital, Shanghai
University of Traditional Chinese Medicine, Shanghai 200062, China;
3. Putuo Central Medical College, Anhui Medical University, Shanghai 200062, China)

[Abstract] Objective To investigate a method for establishing a rat model of chemotherapy-
induced premature ovarian failure (POF) in rats by intraperitoneal injection with different dosages of
cisplatin. Method  Fourty-eight unfertiled female Wistar rats were randomly divided into 6 groups,
with 8 rats in each group. Different doses of cisplatin was injected intraperitoneally at different time
pointsincluing: (M control group (group A) without treatment, @) cisplatin intraperitoneal small dose
injection group 1 (group B) (1.5 mg/kg once daily for 5 days), @ cisplatin intraperitoneal small dose
injection group 2 (group C) (2.0 mg/kg once daily for 5 days), @ cisplatin intraperitoneal small dose
injection group 3 (group D) (2.5 mg/kg once daily for 5 days), © cisplatin intraperitoneal high dose
injection group 1 (group E) (4 mg/kg once in a week, after a week, re-injection, on total for twice)
and (®) cisplatin intraperitoneal high dose injection group 2 (group F) (4 mg/kg once in a week,
after aweek, re-injection for 6 mg/kg, on total for twice), to establish arat model of chemotherapy-
induced injury POF. The general condition, estrous cycle, body weight changes, serum anti-Millerian
hormone (AMH) levels, ovarian pathological changes, and number of follicles at various levels were
observed. Result Compared with the control group (group A): the estrous cycle of the ratsin each
group was significantly disordered, the body weight and serum AMH levels were significantly
decreased (P<0.05), in which, the group E was decreased most obviously. The number of follicles
in the ovary of each group was also significantly decreased (P<0.05), but the number of folliclesin the
groups E and F was more significantly decreased. Conclusion Rats can be injected intraperi-
toneally with 4 mg/kg cisplatin once a week, at intervals of one week, for two weeks. This model
method of chemotherapy-induced POF is more effective, and the method of modeling is simple.
[Key words] Cisplatin; Intraperitoneal chemotherapy; Premature ovarian failure;
Anti-Mulerian hormone; Animal model
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