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Abstract: Objective To investigate the effects of neptinib on testicular morphosis and epididymal sperm quality of male rats.
Methods A total of 30 male SD rats were assigned to blank control group (0 mg/kg), low dose group (0.75 mg/kg), and high dose
group (3 mg/kg) in a random manner. The test substance was administered by gavage, and the administration volume was 10 mL/kg.
The frequency of administration was once daily. All rats was made general clinical observation once daily, and weighed once a week.
All rats were sacrificed on the next day after 35 d and 70 d of dosing, and all organs were examined macroscopically for any
structural abnormalities with the naked eyes. Both testes were weighed and calculated relative weights. Transverse diameter of both
testes was measured. Sperm numbers and motility were assessed in the cauda epididymis. The testes were fixed for histopathological
examination. Results From the 14th d of administration, the rats in the high dose group of neptinib had diarrhea, hair removal, and
red secretions in the mouth and nose, and the symptoms increased with the increase of the number of dosing days. In the 70 d of
dosing group, one animal began to appear hematuria at 60 d. Body weight of the high-dose rats in the 35 d group starting from the
21st d of administration, and in the 70 d group starting from the 14st d were both significantly lower than that of control group (P <

0.01). Compared with the blank control group, there were no dose- or duration-related obvious changes in the absolute weight and
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visceral index of tests, the transverse diameter of testes, the number and motility of sperm, and testicular histopathology in treatment

groups. Conclusion Neptinib has no obvious toxic effects on testicular morphosis and sperm quality in male rats.

Key word: Neptinib; rats; testis; sperm; reproduction toxicity
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Table 1 Effects of Neptinib on reproductive organs of male rats (x Xs, n=15)
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EHR 0.75 2.97+0.25 0.78+0.10 1.20+0.04 1.22+0.05
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Studies on embryos-fetus developmental toxicity of Tyrophentide

WEN He, LIU Yan, GAO Xucong, SHEN Xiuping, HUANG Zhengming, LIANG Guangyi
Tianjin Institute of Pharmaceutical Research New Drug Evaluation Co. Ltd, Tianjin 300193, China

Abstract: Objective To evaluate the effects on the pregnant female, and development of the embryo and fetus consequent to
expose Tyrophentide to the female from implantation to closure of the hard palate. Methods Three dose of Tyrophentide (50, 175,
or 620 mg/kg) were administered by ig method to mated SD female rats over days 6 — 15 of gestation. Control animals received 0.5%
CMC-Na solution by gavage. Body weight and food consumption data in dams were collected during the study. On day 21 of
gestation, the dams were euthanized and examined grossly. The uterus was removed and weighed. The numbers of corpora lutea,
implantations, absorbed fetuses, dead fetuses, and live fetuses were counted. After the fetuses subsequently weighed, sexed,
measured crown-rump length, and examined for external, approximately one half of the fetuses respectively in each litter were
examined visceral and skeletal abnormalities. Results During the administration period, compared with dissolvent control group,
there were significant decreased in maternal food consumption, mean body weight, and body weight gain in the 175 and 620 mg/kg
groups (P < 0.05 and 0.01). There was no reproductive toxicity noted in dams in all groups. Compared with dissolvent control group,
at the 620 mg/kg dose, there were significant changes seen including a decreased fetal body weight and an increased incidence of
wavy ribs. Conclusion Under the experimental conditions, by gavaging to Tyrophentide, the nontoxic reaction dose was 50
mg/kg(30 times the dose for clinical use) in dams based on a general toxicity at 175 and 620 mg/kg dose. The Nontoxic reaction dose
for embryo-fetal development was 175 mg/kg based on teratogenicity and embryofeto-toxicity at 620 mg/kg dose.

Key words: tyrophentide; embryo-fetal developmental toxicity; rat
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ANEIAECR AL ¢ 58 ¢ KBTS vh o bTs A
B OF) E5. W RBER 53 HCR I 2 #it
TGk RERATT U5) ERF. RIHH
BERG A2 %R ) Kruskal-Wallis ¥ 563517 G810 47
SN G A= W

Frg = (I YREIE AL R SO

TR K =R TR (UEGR 0~21 ) — T iR
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JiE Whitney #:36 (PI4L])) BEATSE 00T
NG ERFE= CPHEMAE—TEANED 1 TH% 3 FR

¥ 3.1 WERAIEM

AR ERFE= CPEYBAB—FIGED AFEHAL

A ERGTHRRATIE IR R TR RSP0
IV RAMB A SRt rEml Le sl RRAMER. Fir 5L
PEEL 5 CHED EEL AP AR AR A )
W T SR S AT R AR 2R A B A Mo, TR A
B SECFHIR IS KRR, RirHerRm4gl
8] ¢ 5 ¢ Kade HEAT STt o s AR L B kA
SN PO FTEAE i S AT 55 R AR SR o Rt
frgcih ot EEs. a5 (D B8 &
BIANILL IR il S I AT R A R Mann-

3.0 XAERAATTEE SR B A LU,
BI528 175 mg/kg 4145 25 3 TR AN Bl R E A T
W MR, A2 IA T E R K B8 (P<<0.01),
15 25 Ja PR R Kb, BIAE 4R 21 d I 445 R
B K O AL W B 22 0 B 25 2R 620 mg/kg
7] 2 2 Ry 2 Y0 5 R AR T o 3 K B AT
WU AL (P<<0.01), 1552 J5 M i s 4 Kom b,
(ENEE R iR =t R S U A I S s s PR (SR TN
Jit i 5O A B R AIC (P<<0.05). 45 %
W 1.

F1 BIRMIZRCREBAMERIERKBZM (X £
Table 1 Effect of Tyrophentide on body weight and weight gain of pregnant rats ( x Ls)

5 Fig 4 Wit /g
(mgkg") M WEEOd R 3d RS d R 6d UHE 7d R 8 d R 9d
VI — 20 254.8+13.74 276.0+13.61 2883x16.12 2929+17.86  296.0+17.57 299.6+19.72 305.1£19.39
fEgi= 50 24 25501219 27411431 28531475 2882+14.75 289.1+17.67 292.8+1843 297.9+18.75
175 22 253.0+12.13 272.5£12.77 285.1+12.10 288.6£12.76  289.1+12.82 289.6£14.13 294.9+12.01
620 25 255.0£11.15 2753x11.82 286.4x12.90 291.8+13.18  281.1+14.02" 282.0+13.50™ 286.5+15.81"
5 FlE 2 Wii/g
(mgke™") B WEGR10d MR 11d WEGR12d R 13d R 14d U154 R 16d
W — 20 311142043 31642132 3232+1991 3294421.05 335242172 340.7£2147 351.0+23.20
(=N 50 24 304.1+18.14 311.0£19.67 316.3£19.80 322542044  327.3+20.61 334312144 343.9+22.49
175 22 299.9+13.61° 305.7+13.95 312.9+1420 317.6+15.63" 322.8+15.76" 329.4+17.01 338.6£16.87
620 25 291.2+1529" 295.4+14.85" 298.7+15.17" 305.0+15.86" 309.6+16.73" 315.0£16.24" 324.4+16.86"
5 Fis 24 ABUR/g TR /g TG K g
(mgkg ™) M #EgR21d  WEURO0~6d HENR 6~16d HEUE 16~21d HEE0~21d YR 0~21d
W — 20 428.0+32.41 382+11.50  58.1£9.78  77.0£16.85 173242497 76.8+23.65
By 50 24 423343581 3324677 5581281  79.4+18.60  168.3%31.52 69.7+16.75
175 22 422.6+2691 3564675  50.049.32"  84.0£1820  169.6+22.87 71.2+17.37
620 25 407.6+26.19° 36.8+723  32.6+11.097 832+1279  152.6+21.10" 57.0£13.20"

VAR IR L. TP<<0.05 T'P<0.01

"P<0.05 P<0.01 vs solvent control group

3.1.2 XA ERENEN SN, BIER
175 mg/kg FIEA 42 AL 2500 I ER B B Rt
W2 W 25 kb (P<<0.01); 620 mg/kg 741242 fl 4
IR B BTG AL (P<<0.01), Z553
WK 2,

3.3 XZARAFERIIMEN  FFR 50, 175 F
620 mg/kg 3 MEAL A RS2 5, PR
PRI FATTRRZE, NG ERE, T
R A7 Wi 55 HORE i H 5 s Ot AL T At 3
TG =R SR IE 3,
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x2 BERMZR 24hiBRENENE (x 19
Table 2 Effect of Tyrophentide on food consumption of pregnant rats ( x %)

5 MR . m—E L .
(mgkg ) TR 0~1d WR 7~8d U4R 14~15d IR 20~21d
X IR 20 22.2+2.85 24.2+3.02 26.5+4.35 27.4+4.28
B 50 24 21.5+2.80 23.7+3.17 26.0+3.42 28.3+4.90
175 22 20.6+3.87 21.0+2.85" 25.143.27 29.144.33
620 25 21.943.00 19.0+4.20" 23.4+330" 29.043.35
SR TRAL L T P<<0.01
P <0.01 vs solvent control group
=3 BERMNEBEREGEANEI
Table 3 Effect of Tyrophentide on fertility of pregnant rats
13 Pl VA - SR ] ) whE O BERR Wlkdile AR MATTE MG
(mgkg ) SN H/%  wAEL RAKK £ BB (%) B (%) KR % EREMY%
RG] R 0 21/20* 84 15.6+2.24 1424281 132373 0 20 (7.1) 12 (60.0) 9.0 7.1
e 50 24 96 173+4.09 1434244 13.6£321 0 17 (49) 10 (41.7) 17.1 49
175 22 88 15.8£2.09 14.3+1.75 135213 0 17 (54) 9 (40.9) 9.5 5.4
620 25 100 16.8+220 143+2.66 13.582.65 0 20 (5.6) 14 (56.0) 14.8 5.6

Y (%) N R AR

@ ¢ (%) ” is the rate of occurrence

3.2 FRR{FRIEZM

321 MBFAEKKE RN FF2E 620 mgkg
)5 2 2 SR B B B A o A S AR A0 R 4
A (P<0.01), JHAhFEF: (RUIRFFIIREK . R Rk
BIELBD 5 et AL LB e ge 2 2 5 o WK 4.

A, BI5ZE 50, 175 F1 620 mg/kg 3 NI
VT TR R AT S UL R L S e

323 XAFAIERE M BWE A, B
Z& 175, 620 mg/kg FEAIT I IR &
ok, (A4 S5 BON RATAT L I IE B W 2200

322 WHRF RSN AEXTIRAFAMR AR IR 5.

R4 BEIRMPBFERKEZEHEME (X 9
Table 4 Effect of Tyrophentide on growth and development of fetal ( x L)

415 Fa(mgkg ) VFRIMEEC WERRIFE L IR g AP TIUE K em  RAF R K /om  ME/MERE I LE
o LK) e 0 263 20 5.52+0.335 4.11+0.096 1.50+0.039 111/152
Bz 50 327 24 5.46+0.510 4.13+0.164 1.52+0.055 154/173
175 297 22 5.44+0.361 4.11£0.111 1.51+0.047 135/162
620 338 25 5.23+0.371" 4.06+0.091 1.48+0.055 156/180
Lo AL TP<0.01
P <0.01 vs solvent control group
F5 BERMBFAREZERFIE
Table 5 Effect of Tyrophentide on visceral development of fetal
a1 Mmeke) WO OERRE T aj“%ﬁ 0
VIR 0 131 20 3(23) 3 (15.0)
AT 50 163 24 0 (0 0 (0
175 151 22 1 (0.7 1 (4.5)
620 172 25 2 (1.2) 2 (8.0)
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324 MIGHFEBEKTHRN FESFR 175.620  BHBES W HER (P<0.05). {45204 5
mg/kg FEZL A BT IR BLEOR I, H 620 mg/kg X IRALIBATHORHERI BT BN R & W B2, 4
F 2 H BRI I IRAT B e B S gl bt SRR 6.

x6 BIRMMIBVREAENZMN
Table 6 Effect of Tyrophentide on skeletal development of fetal

gy AL TS DS A 1 2

T 7Hl = A o o . o

M gk frms T e oy P g oy I 0y PR e 0
(%) (%) (%) (%)

VR UL} T — 132 20 1(0.8) 1(5.0) 7(5.3) 6(30.0) 0(0.0) 0(0.0) 3(2.3) 3(15.0)

v 50 164 24 1(0.6) 1(4.2) 1(0.6) 142)  0(0.0) 00.0)  2(12)  2(83)
175 146 22 000.0)  000.0)  11(7.5) 4(182) 32.1) 29.1)  6(4.1)  4(18.2)

620 166 25 0(0.0) 0(0.0) 12(7.2)  7(28.0) 1(0.6)  1(4.0) 53.0)  4(16.0)
FHEERMAS TS WEERAS BARE Wy — /%
P L e A«a@c;&ﬁ . A«aﬁ; ; A«aﬁi&ﬁ )
- -k B ¥ WY " Y % " 2 % " WY % ; % %
(mgkg HIRFFEL 17554 (%) S (%) (o) B (%) %) S (%) (%) S (%)
WA — 132 20 0(0.0) 0(0.0)  82(62.1) 20(100.0) 1(0.8)  1(5.0) 0(0.0) 0(0.0)
(e 50 164 24 0(0.0) 0(0.0)  95(57.9) 22(91.7) 1(0.6)  1(4.2) 1(0.6) 1(4.2)
175 146 22 1(0.7) 1(4.5)  92(63.0) 22(100.0) 1(0.7)  1(4.5) 0(0.0) 0(0.0)
620 166 25 0(0.0) 0(0.0) 127(76.5) 25(100.0) 4(2.4) 3(12.0) 0(0.0) 0(0.0)
RN Z AR
H £ AR
P T Tl - FA T
- ke YIGAT-¥ 23 145 A7 15 A F 5[ K yEL
(mgkg HIRfFE Feidl nfrs S8 (%) KRR S8 (%) EEERA SH (%) Ji A5 S8 (%)
(%) (%) (%) (%)
W — 132 20 6(4.5)  5(25.0)  0(0.0) 0(0.0) 7(5.3)  3(15.0)  1(0.8) 1(5.0)
By 50 164 24 3(1.8)  3(12.5) 424) 3(12.5) 16(9.8) 12(50.0)  0(0.0) 0(0.0)
175 146 22 1(0.7) 1(4.5) 42.77) 3(13.6) 10(6.8)  7(31.8)  0(0.0) 0(0.0)
620 166 25 3(1.8)  3(12.0)  2(1.2) 2(8.0) 12(7.2)  10(40.0)  2(1.2) 2(8.0)
N NES Jal L /t \é Lo i&\l“[ b ElL 3
VRV R Awfﬁ‘% A’Zﬂ;&m r 2L e
(mgkg WRFFE 17854 L('u/) S (%) ”W) W %) A & A
WA — 132 20 0(0.0) 0(0.0) 0(0.0) 0(0.0) 4.0+0.03 4.0+0.03 2.5£1.09 2.7+0.96
BorR 50 164 24 0(0.0) 0(0.0) 0(0.0) 0(0.0)  4.0£0.00 4.0+0.00 2.7+0.95 2.9+0.92
175 146 22 1(0.7) 1(4.5) 0(0.0) 0(0.0) 4.0£0.00 4.0+0.03 2.9+0.87 3.1£0.85
620 166 25 6(3.6)°  5(20.0)°  1(0.6) 1(4.0)  4.0£0.00 4.0£0.00 2.6+1.19 2.8+1.10
L M Y PELR PTE e B H 30 v kB A 32 v S
o (mgkg VAP 175580 Z2m) Fi ) Zefil Fiin Zefil Fi ) Zefll i
W — 132 20 3.7+1.43 3.9+1.22 4.8+021 4.8£0.23 0.7+0.97 0.6£0.84 0.7+0.97 0.6+0.84

B 50 164 24 4.1£0.99 4.4+0.85 4.8+0.31 4.7£0.31 0.8+1.20 0.9£0.15 0.8+1.20 0.9+0.15
175 146 22 4.0£1.11 4.1+1.04 4.8+0.31 4.7+£0.33 0.7£0.82 0.6+0.78 0.7+0.82 0.6+0.78
620 166 25 4.3+0.81 4.6+0.65 4.7£0.34 4.6+0.36 0.7£1.00 0.7+0.89 0.7£1.00 0.7+0.89

4 g L2 AR R IR B A% (1 2™ HiT ik

BERCHT BB NEARZ, ORISR R EZE LUR G T FORING 7 o T, BEER
AL AR E DNA, SRR M 2E, W 7 IRk 2s LAl 2 A0, Hon 25 ik
I K2 ia BT e ™ A LR 7R AR K, il % ISR MII U A 22 40k
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IR 36T S 254 /b 2 3, w7 R0
b HEERIE RN S8 29 R 1697 S i )
BYIFEK, RS RNIE A, Bk, By
ZHE R PLCOIIEE, BN G O AT T AT
PUR BRI, UESE % 25T LUREF A
YERRSE, A5 AR IEIR ORI A SS, AT KRR
G2 Hak, By AR EH, s
IR BN, HX CClys a-Z5 570 FURER T SUH 4
PTEE A RTAIOET S Ak (oS I = 3 o I BTl BURL IR X 7l
ey, ik B B RTERR, B S 241,
AT Sh e e, FRU B H I S it 4
PRI 25 ORI 25 R AN R N 2D I T L,
R BIE R AR RO, 1k s B A

i SCHRFRIE 90%o 1Y 2 U Ui 393 11 25 il FH 22 /b —
Bhghit, 25 b 2 b e el s ey,
R MR O R R, RGP YR 2y,
AL R IE LR AR NIRRT 2y (R k2
L) 2x0HBa L KRR A 12 m 7, R ig v
2 b 24 1) AR B B R R IR 2 4 VR 38 B 5l T
P, AR A TR VE PR W] LA B S AR I R 2 ORI 24
R R S5 2R B A 2 v B, B AT AR B
PEPE ST -

AWFCEEVEN ig 4 T B 55 2R R EE L R
b IFRE IR, HREGRER, ig 457 175
620 mg/kg FIF M54, WEURK R HIL—E 1)
RAaieitk, FERIOVFE R PRI A5
KN ig 45T 620 mg/kg M52, XA
MING R B A RENE, F 2RI a4 5 PRI,
BRI A A MR B S 380, 43 IR DR AT g el T B
BUAPTRRAC, $REDFBWIGF2. 28 BT,
50 mg/kg 75 A UE YRR BRI T BE I S N A, 1T
A TR AR (50~100 mg/ N/R, &4k
JiE 60 kg THED 1930 £ KRG KB Lk
N FEH 175 mg/kg, %A YT AR 7

105 fi%.

AERK LR R, ig h T8 EE, 50, 175
1620 mg/kg FIEALK L 24 )5 )L I e B
%, AR SIRELS 250 S g 2 . W Fr
Wik E, 50 mg/kg AIRANPIIT42)5 10
min WAEIRIY %5 175 A1 620 mg/kg 7841 K50 3)
Y2525 )5 30 min PNV 2K o 2GR AR n e H
TR AR L WA R R AR T B A B A AR
00 5 | AL 1) S S P e 2 v B I, A 25 ek Y
U LR T S I R A Y 0 DA D 25 T A &R
PN

S 3k
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