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Nordihydroguaiaretic acid causes the ovarian functional disorders in rats
WU Xiao-hua, WANG Lin, SHI Chang-xu ( Department of Gynecology and Obstetrics, Southwest Hospital, Third Military Medical Universi-
ty, Chongging 400038, China)

Abstract: Objective To investigate the effects of nordihydroguaiaretic acid (NDGA) on the ovary in rats.
Methods  Forty female SD rats in normal estrous cycles were randomly divided into PBS group and NDGA group,
subcutaneously injected of PBS solution and 3% NDGA at the dose of 30 mg/kg respectively every other day for 16 d.
The serum concentrations of follicle stimulating hormone (FSH), luteinizing hormone (LH), estrogen (FE,) and pro-
gesterone (P) were measured by chemiluminoimmunoassay before and after administration and the mating was con-
firmed by the oceurrence of vaginal plugs and the morphological changes of uterus and ovaries were examined by im-
munohistochemistry after administration. Results  None of the NDGA-treated rats were able to successfully mate as
the absence of vaginal plugs were detected. The endometrium could maturate in all of the NDGA-treated rats, but
there had a decrease not only in the number of endometrial glands, but also the proliferation rate of the glandular epi-
thelial cells, the endometrial stroma cells, the vessels and the microvacular density ( P < 0.01) . The number and ar-
ea ratio of both mature corpus luteums and follicles were lower than those of control group, but the number of the
atretic follicles had increased (P < 0.01). The serum concentration of E, had decreased significantly ( P < 0.01)
and P had increased in estrus and decreased in metaestrus and FSH had increased in estrus and metaestrus ( P <
0.05), but that of LH had no statistical difference. Conclusion The long-term treatment of NDGA may make the
ovarian functional disturbance in the rats.

Key words: angiogenesis inhibitor; NDGA; ovarian function

NDGA it —Fi M L. ridentata A PHEIAE R AL BRI ISP, BLE IEWLH AT ZRE DR
AT SR B FCA A0 A5 1A B 00 8 B0 A4 )
FERMAT SURAE (1973 - ) 4 BTN BERESE kB0, BBk K i 4 AR L (angiogenesis ) (84 FHY 78 2o 4R B

PAEIIIEE . R ARG LA A P T P R A HE O B A
E L e I LB R B RS IR A TRITE R T

WCRA B3P - 2005-01-20,; {6 (8] F M8 : 2005-04-09



i 10 4

S, S 25 U O ARG K LB L) E (1 5 i 1001

B EL 1 T 25 2 00 22 1R ME 2% K OF e I, )
NDGA {2 I8 A R0 it 7510 6k A B 3l 475 0 J0 e 22 i K
HAERIPLE]

1 ME5%E*%

1.1 25 B K )

NDGA (4L > 97% , Fluka 4> @] ) fi] PBS 28 nf ik i il 1 3%
OB, AR 2 U G 4 CCARAT | 18 B 200 LA 1L J5E (PONA ) B 0
REDTAA A SS N B T A1 SE B R (F VI RAg) 22 o [ 470 4 48 3k 11
Zymed 24 7], S-P S 2 46 R S DAB €55 W B Pl A 4
Al
1.2 R¥shheyoum

T TS B SD P A B (5 = 7 5 R K s o S 48 3y op
R (RS 200 ~ 250 g, 3 R PREEGRI AR 1 I AR I o 4
Hiadds i KA ik 10 d, SEFRAT BRI (4.5 ~ 5 ) FE A SRR,
PR YK 9 K 40 FUK UFH B BB & BLPL 43 b sh
O ON, ) St 38 ON ) L sl 1 38T ONG ) s Tl BT N )4 44k g
41, 741 6 Ry, 54150 B 4 SR et i
1.3 ##ffrikg

ENZATHT NDGA A8 Bl A 0 E %8 0 3R 1l 2 ml (1 000 /min &5
L 10 min, BCETFH, — 20 CHAFAE R E 3% D L 4% 30 mg/kg
FIEER H % FTESS 3% NDGA, A B AL VE 0 S5 ALY PBS ik, T
5516 K (L4 4 1 F 1A ) I 8 b 9 366 43 92 36 U L
B HL, 5 E T 10 % PE R RER . NDGA 4145 B UCR SR L3 .

A BB K L ()R A L 2 8 A, U S S A Al A
B B T 3 e, K U BH 0 R D AE O | A
4 U MERES F . ik G ISP (PR 2 1 G PP A mORS 1 4) 19 1
B, W PR 3 AE IS A0 5 27 K, BIOE R OK RUAT IR K (21 ~
23 d)E 4 do
1.4 s$edaE

FRALAE RO I 45 245700 5 3 B, JPLFSH AN LH {#,

1.5 HBEFWE

T AL G AR A B A A B R HE B (R
5 um). BAETE PCNA I FVIRAg Ui e 4 Ak U (a0 1, —
BT 12100, 158 FHPE S P 0 B (3 60500 i 10 0 B
)0 B BRI BB (AT 0.8 ~ 1 mm #5911 3 9K,

1.5.1  PCNA PRPEA i %4 {1 Nakopoulou 1, 457K 1) 1
TR PCNA PH V40 0 S %5 S Ak, 76 B9 A5 5% T ( x 400) W% 10 4~
LR , 0 100 A~ 0 P PRV A N, 9F 4T PONA. 9714 2
APEAr 1 40:0% 32 4 : < 10% 33 43 :10% ~ 50% ;4 51 : > 0% o
1.5.2 MVD 4% Weidne'® 25 8%, 559K 81 B FEARAS4E
(% 200) HH44 3 ~ 5 AP0 el e R 3T €00 04 P B2 240 B Pz 440
M AKE, 5 1K ELAG B U2 s e v 8 A LA L 20 400 14 i
EARTETTBCZ A, B 5 1 e 62 A0 A 4N

A i 2 AR [l BLEF 4 9 AT, HAT 2 AERIA
A B LA R PR A A T
1.5.3 GRELERBOE BRI REN TR fEARAEEL TR
(% 200) 14085 FLFL A AU B 5L HE B2 04 1 op i A i i b
LR O R N R NN 2
1.6 %itFam

L & + 5 365, R SPSS 10.0 46 AR PE1 T80 % 7 2
AT

2 #R

2.1 %HWEMEKRTEAR

#61: NDGA 15 FH UG, MES 3 (E, ) A6 25 R i 3 PR AR (P <
0.01) ; i ( P) 7E 20475 W1 0 30 155 () 391 v, i & 475 I 9 12 1y o
{65, FSH 7E N5 25 064G Fh i, LA 3l 307 A0 20 15 Ja 09 L e i =%
(P <0.05), LH 76 IR AT BEAR, A% 1 1 Th e (R S5 FH 2Y
Al AR B B 2R (P> 0.05), 034 1,

F 1 NDGA MW MFEAFHRM(x +5)
Tab 1 Effect of NDGA on the hormones (x + s)

Treatment  Group  FSH(miU/ml) LH(mlU/ml) Fp ( pgy/ml) P(ng/ml)

NDGA N 0.15+0.09 0.28£0.04 RBRHO”  20.57+6.9
N 0.9+0.3* 031013 267+ 1.9 16.3+30.98"
N 0.35+0.2"  0.29:0.00 46.50+11.25" 2.7+ 4.8
Ny 0.2040.39 0.26£0.03  9.0+16.18" 204.67+%8.39

Control N 0.11+0.18 0.26£0.06 10.8+18.8  2.84+8.45
N2 0.20+0.11 0.50+0.19 166.00+3.2  26.39+8.19
Ny 0.04-+0.04 0.24+:0.06 19.50+4.06 16B3.02+4597
Ny 0.8 +0.04 0.24+0.08 125.33+18.8  146.37+50.02
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Tab 2 Effect of NDGA on the development of endometrium( ¥ + s )

Group Gland Epithelia ~ Stroma cell Vessel of endometrium ~— MVD

NDGA 6.9+ 1.08% 4,92+ 1,77° 2.8+4.9° 1. 0:0.8° 1.17:0.8°

PBS 9.%:1.24 931+0.9 6.88+7.36 4.9+0.77 3.19+0.8

e P<0.01, »s PBS
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Tab 3 Effect of the NDGA on the luteums and follicles (¥ + 5)

Gri Number of Area of mature Number of

P mature luteum luteum( mn? ) atresic follicle
NDGA 1.875£0.679% 0.010 7+0.018% 2,708 + 1. 122°
PBS 3.375 £ 0.806 0.017 2+0.004 1.438 + 0.814

A P<0.01, s PBS
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