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Reproductive toxicity study on water extract of flower of Dendrobium Devonianum
Paxt. 's flower in SD rats
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HONG Xinyu', SHEN Dingcai’
(1. Shanghai Municipal Center for Disease Control & Prevention, Shanghai 200336, China;
2. Longling Institute of Dendrobium, Yunnan Baoshan 678300, China)

Abstract: Objective To evaluate the reproductive toxicity of water extract of flower of Dendrobium devonianum Paxt.
Methods According to the reproductive toxicity evaluation from National Standard of the People’s Republic of China
‘Reproductive Toxicity Study’ (GB 15193. 15—2015) , 240 nine-week-old SD rats (120 male and 120 female) were
randomly grouped by body weight at a dose of 0.0, 2.5, 5.0 and 15. 0 g/kg*BW, respectively. SD rats were administrated
by gavage. The detection included the body weight and and ingestion variations from 1% to10" week, reproductive organ
weights and coefficients of FO rats; the sperm parameters of FO male rats, and estrous cycles, fertility index (conception
and pregnancy rate) , teratogenicity index (uterus weight, implantation number, corpus luteum number, living embryo
number, resorption embryo number/rate and dead embryo number/rate) of FO female rats; the survival rate and body
weight variation during lactation period, anogenital distance, average litter size, sex ratio of F1 rats; the puberty onset
(testis descending, foreskin separation, vaginal opening) , body weight variation, reproductive organ weights and
coefficients, and sperm parameters of F1 rats; the pathological examination on harvested organs of FO and F1 rats
including testis, epididymis, uterus and ovaries. Results Compared with control group, no significant difference in
reproductive toxicity to FO and F1 rats was observed in three dose groups (P>0.05). And no significant change was

observed via histopathological examination. Conclusion In this reproductive test, the no observed adverse effect level
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(NOAEL) of water extract of the flower of Dendrobium devonianum Paxt. is 15. 0 g/lkg-BW.

Key words: Flower of Dendrobium devonianum Paxt. ; SD rats; reproductive toxicity
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Figure 1  The scheme of one—generation reproductive toxicity study
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Figure 2 The body weight variation of FO rats from 1" to 10"
week of study (n=30)
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Table 1 Food consumption, weight gain and food utilization of

FO rats after 10 weeks exposure (n=30)

S =Rl i/ AR g JERENG iy Hﬁ‘%
(g/kg"BW) BN/ I 5/ %

0.0 1998+135 257.6+£72.6 12.8+3.5

. 2.5 1982+99 256.4+43.4 12.9+2.1
e 5.0 1971+129 255.9+44 .4 13.0£2.0
15.0 1952+161 242.0+56.8 12.352.5

0.0 1 398+77 110.6+27.8 7.9+1.8

. 2.5 1345+79 95.8+20.7 7.1+£1.2
H 5.0 1391+85 107.3x19.4 7.7+1.4
15.0 1379299 120.6+31.5 8.7+1.8
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Table 2 The reproductive organ weights and coefficients of FO rats (n=30)

o i/ [ HER /g By 52 /g I/ % R 52 /14 / %
PE5 ( BIEE V85 o - — —
g/kg"BW) W pht /g T /e L T /1R % o /1 /%
0.0 30 566+64 3.41+0.45 1.69+0.33 0.61+0.08 0.30+0.06
e 2.5 30 554+56 3.52+0.33 1.77+0.42 0.64+0.07 0.32+0.06
) 5.0 30 567+60 3.34+0.55 1.83+0.42 0.59+0.09 0.32+0.06
15.0 30 566+63 3.44+0.35 1.60+0.24 0.61+0.08 0.28+0.05
0.0 22 321428 0.82+0.26 0.24+0.07 0.26+0.08 0.07+0.02
e 2.5 21 311+17 0.85+0.21 0.27+0.06 0.28+0.07 0.09+0.02
A 5.0 20 327+28 0.85+0.18 0.25+0.06 0.26+0.06 0.08+0.01
15.0 22 321+32 0.80+0.23 0.26+0.07 0.25+0.08 0.08+0.02
T« P SRR R TR T AR I R 1 3l %
2.2 A FOME R 5E B VE RS 2R T S SR E A ORS T E RHUR T 2 R
SXIRAMILE 15,0 g/keg BW HBERMA AT St L(P>0.05,% 3).
3 FOMERMKE TS 806 5 51t (n=30)
Table 3 The effect of exposure on the sperm parameters of FO male rats (n=30)
)i/ Hi T T gk 7 v 22 /o T/
(o/keBY) R IE ik KHAER  BWIEE /% i i o (1074 /gl )
0.0 0 155 121 9.20 72.1x12.1 3.57+1.46
15.0 5 175 147 10.90 71.1£16.0 3.65+1.21
2.3 XF RO ME FRUAE BE 752 9 5 F4 RO ME RSN R S 2R L
162 F S EA I N, &SRR E 2 Table 4 The effect of exposure on estrous cycles of FO female rats
. - % " )i/ Y g RamE g
; AN S gl oy SRS 5 R 2 ;
P AR R R S e e T I a s s
WENEZE S (P>0.05,38 4) . B ARTAAMRTE 00 30 22 8
, . I . 25 30 23 7
MOBLALEE R B AR FO MR R R R 0 ) !
BEFT SR, e B4 ) o 4 BEAR A B X IR AL AR L 15.0 30 22 8

ZFRGATFREX(P>0.05,58 5). ZBMERL K o IR B/ R U R/ SRS bR S 0 TR A TR
B4 I 00 T B M B i SR R B SR R MR (P>0.05,% 6).
#5 FOMERZAEMRG T

Table 5 The exposure effect on fertility index of FO female rats

Al ar SRE v ¥ 7,
NP T R T T s (S LT TR S VRN S B S
0.0 30 17 8 0 5 83.3 100.0
2.5 30 13 8 0 9 70.0 100.0
5.0 30 14 8 0 8 73.3 100.0
15.0 30 13 8 0 9 70.0 100.0
TP BRSO R T R A W I G 3 B
#o6 MBRFTESEIR (n=8)
Table 6 The embryo toxicity index of FO female rats (n=8)
1| N . § y ¥
ijg/gi;'BW) FEEREE/ g BB/ B IRE/ A R/ A W IEE/ A WIRRR/ % FERE/ A SEIRECR /%
0.0 71.90+19.54 19.25+5.65 14.50+2.51 12.88+3.27 13 11.2 0 0.0
2.5 79.93+7.35 16.50+2.20 15.00+2.20 14.25+£1.58 6 5.0 0 0.0
5.0 75.38+22.49 19.13+2.80 15.25+3.96 14.38+4.44 7 5.7 0 0.0
15.0 79.35+25.83 18.38+2.77 15.75+4.80 14.88+5.28 7 5.6 0 0.0
2.4 % F1 R BN FL AT PN AR R RITAE 5 28 14 5 ) A VLR i O OE F& L, HON PND 7 R4, 5 it i g

BHAF A S wAr Rt ir g, g 7, 1 EME2ZR(P>0.05) ,HILIN AL 2Z R LG i E
MFLI (PND 0~21) N, 54 BEZH AR I ,5. 0 g/kg  BW Mo HeSRadfrREme S5 BA gL i
ZHAE PND 4 B} 55 i i A o & 1k 25 5% (P<0.05) ,1H 2T (P>0.05), PND 4 B4R & 41 M 4T B
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Table 7 The litter weight variation and anogenital distance of F'1 rats during lactation period

?:/Ekg-law) 558 PND 4/g PND 7/g PND 14/¢ PND 21/¢ wPND L /mm m

0.0 8 8729 141215 304234 512247 6.6920.59 4.010.36
2.5 8 8217 13612 291221 478129 6.53£0.45 3.95:0.29
5.0 8 9924 15836 328451 549+83 6.87£0.51 4.11:0.44
15.0 8 89+23 138+34 287+64 480+84 6.75+0.45 4.07+0.42

S XHIE A U E, P<0.05
RUALFEIE , 5% B AH 1L JE e % 25 3 (P>0.05) . RMFER, HE ¥ KK ES LHE I %8 X (P>
HXTHBARE, SR EH F SWAEERLH &R 0.05,% 8).

F£8 FLKRMZLIN NG M

Table 8 The exposure effect on the survival rate of F'1 rats during lactation period

i =/ g PND 0 PND 0 PND 4 PND 4 # % 5 PND 21 A A i AL
(g/kg BW) BAFEU/R WAEE/E WU WU R FAFEU/R WER/% TEE/ % R/ %
0.0 8 123 123 120 64 64 100.0 97.6 100.0

2.5 8 128 127 125 64 64 99.2 98.4 100.0
5.0 8 114 113 112 64 64 99.1 99.1 100.0
15.0 8 106 105 103 64 64 99.1 98.1 100.0
2.5 XFF1ARBR(PND 4) 8 547 BOE 855015 1 2.7 NF1REBEWFLE LK Em

SEA WE 3,FIA 4 5.0 g/kg-BW 41 R 7E 4 &

3 9, F1 KELE PND 4 B, & & 4 & =47

" - e 600
Bl - 45 505 o IR T A, T 3 R 22 & (P>0..05) 5
25 30 it A A B ) L S 0 R L A, TR A R
. v N 450
KRG 2R LG5 X (P>0.05),
o0
#9 AT RS T RS L 1
300 -
Table 9  The exposure effect on average litter size and sex E
. . N —5—0.0 gkg BW —0— 2.5 g/kg: BW
ratio of F1 rats o 5.0 §/k§-sw$ 15 gg/kgg-BW
o I, . o g 150 F1B4L
Lt/ gy VI RE/ 7 B — 0.0 kg BW —>—2.5 g/kg BW
(g/kg"BW) (R/E) /0 /R M/ /R —0— 5.0 gkg BW —0— 15 glkg BW
0.0 8 15.0+1.7 65 55 1.18 120 0 ‘ ‘ ‘ ‘ ‘
2.5 8 15.6+1.5 66 59 112 125 2 4 6 .. 85 10 12
5.0 8 14.0£1.2 55 57 096 112 %ﬁﬁ;fa/ﬁ]
15.0 8 12.9+2.9 53 50 1.06 103
2.6 X F1KRETF WA 31 300
W 10, 5% B X IR e, SEIU TR LR
g3 T F B A8 JF 0 T 3 R 25 R (P>0.05) 5 0 HL
- \ o e 200
FIA 5 F1B (9 [ 57 48 20 2 [] bb 45 Wt 3 1k 22 v =
=
(P>0.05)- E
® —0— 0.0 gkg BW —0—2.5 g/kg BW
F10 FLREGEDEHEM (n=16) 100 —2— 5.0 glkg' BW —— 15 g/kg BW
& 4
Table 10 The exposure effect on the puberty onset of F'1 rats —40.0 gﬂ(g,;\i/Bizj kg BW
(n=16) ——5.0 g/lkg'BW —0— 15 g/kg:BW
n=
. i hE/ ES NN £ K 43 I [ 38 ¥ ik 0 ; ‘ ‘
T ! 2 4 6 8 10 12
(g/kg*BW) (PND) (PND) (PND) TR
0.0 23.4£1.0 30.6+1.3 31.9+1.5 B
F1A 25 23.650.7 30.2+1.6 31.9+1.3 VE R4 B LA LRI FIB ALATA T4 1 0 DL 5 b 2 5
5.0 23.1+0.8 30.4+1.3 31.8+1.9 (P<0.05)
15.0 23.5+1.1 30.3+1.5 31.1+1.3 \ ‘ :
- 2.5 23.340.6 30.0£1.5 31.6+1.4 A2k (n=16)
5.0 23.2+0.9 30.4+1.5 31.7+0.9 Figure 3 The body weight variation of F1 of male (A) and

15.0 23.3+0.8 30.6x1.5 31.6=1.6 female (B) rats between 3 and 12 weeks old (n=16)
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5 X HR 2 (P<0. 05) , {H 3 T8 7l it S 0 06 &R 5 o
£ 41 Bl W AE 25 A B TA) 00 R 5T o 5 ok B A AR
TG @ 3 P25 7 (P>0.05) 5 [\ M 51 H A 50 5 4
FIA 5 F1B KEAH L K i 22 5 TRt &

L(P>0.05).

F1 R EUE 12 i i b BE fig 390, 45 5] (4 A8 5 1 2%
B RAHES£AXBLE, TR EMEES (P>
0.05) ; [FI¥E 5] H [ 58 & ) F1A 45 F1B 4 K BUAH
o B, R T S R Bl e B3 22 5 (P>0.05)
(F£11),

FA11 FURBATHALS H (n=16)

Table 11 The reproductive organ weights and coefficients of F1 rats (n=16)

T PR/ /e BY) e I PR eIk
TE/g IR/ g TFE/ /% Ul 55 /1K /%

0.0 3.58+0.29 1.48+0.18 0.69+0.06 0.28+0.03

F1A i 2.5 3.60+0.23 1.48+0.26 0.72+0.07 0.30+0.06
5.0 3.50+0.32 1.50+0.18 0.67+0.08 0.29+0.04

15.0 3.33+0.50 1.34+0.22 0.66+0.10 0.27+0.04

0.0 3.32+0.70 1.56+0.15 0.64+0.14 0.30+0.04

FIB i 2.5 3.61+0.33 1.68+0.34 0.72+0.07 0.34+0.07
5.0 3.58+0.30 1.57+0.35 0.70+0.08 0.31+0.08

15.0 3.38+0.38 1.48+0.20 0.64+0.07 0.28+0.03

0.0 0.68+0.15 0.25+0.10 0.23+0.07 0.08+0.03

F1A e 2.5 0.69+0.20 0.23+0.05 0.24+0.08 0.08+0.02
5.0 0.77+0.25 0.25+0.09 0.25+0.08 0.08+0.03

15.0 0.66+0.14 0.25+0.06 0.22+0.05 0.08+0.02

0.0 0.70+0.17 0.21+0.07 0.25+0.07 0.07+0.02

FIB e 2.5 0.73+0.24 0.23+0.05 0.25+0.10 0.08+0.02
5.0 0.63+0.14 0.23+0.07 0.21+0.05 0.08+0.02

15.0 0.76+0.21 0.23+0.07 0.26+0.08 0.08+0.02

2.8 X F1HERKE S8 m
Wk 12, F1A 5 FIB 19 15.0 g/kg-BW 4/t il
B A5 R0 T IR TR 8 BRI SR RS 1 R N TR

5 AX B L, 2Z R LG IT#E L (P>0.05);
FFNER FIA S FIB A AR, 2R BT
it E X (P>0.05),

F 12 FLHERWKEFSERENS 51T (n=16)

Table 12 The effect of exposure on the sperm parameters of F1 male rats (n=16)

1w

i H i/

T (/ke-BW) XU R SmAEd | BEEA % WFWmA/% T EL/ 07 /g W)
FlA 0.0 2 155 108 16.56 68.8+17.7 3.23+0.75

15.0 4 165 114 17.69 70.0£17.8 3.45+1.29
FIB 0.0 1 153 100 15.88 72.7£19.1 3.01+1.59

15.0 2 172 114 18.00 62.5+20.5 3.60+1.40

2.9 ALK A
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