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Establishment of basic data of Bama minipigs for embryo-fetal
development toxicity study

ZHANG Yuanhui, HAO Xinyan, GAO Hong "
(Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences; Comparative Medical Center,

Peking Union Medical College, Beijing 100021, China)

[ Abstract] Objective To obtain the basic data of Bama minipigs and provide basic reference for embryo-fetal
developmental toxicity study. Methods Pregnant minipigs were sacrificed at different days during the gestation period
respectively. The examinations included necropsy, count of corporea lutea, live and dead implantations, fetal body weight,
and external, visceral, and skeletal examination of fetuses. Results The basic data of Bama minipigs, such as body
weight, fetal development, and fetal malformation/variation were obtained. Conclusions  We obtained the basic
reproductive parameters of pregnant Bama minipigs and the indexes of fetal development, which can provide valuable
reference data for embryo-fetal developmental toxicity tests of Bama minipigs.
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Tab.1 Reproductive parameters of the pregnant

Bama minipigs

iRl =E AN 53R 95% wJ {5 X [f]
Indexes Results 95% confidence interval
PEN LN
160 -
Total number of corpora lutea
Ty e K
BTN . 13.33 £4. 83 10. 26 ~16. 40
No. of corpora lutea per litter
R s )
Total number of implantation
T "
&}$ /]%H@& . 10.42 £3.92 7.93 ~12.91
No. of implantation per litter
éﬁx‘%( %) 7813 ~
Implantation rate
WAL 5 ) ~
Resorbed embryos litter count
W R %L 3 _
Absorbed embryos
W SR R (% ) 5 40 ~
Absorbed embryo rate ’
S oM
' i ER 0 122 _
Live fetus counts
B ST A I il R
BPIREC g 75050 7.89 ~12. 45
No. of live fetuses per litter
VE G (9
(% ) 97. 60 -
Live fetus rate
FE e B 0 _
Dead fetus litter count
SERREL 0 ~
Number of dead fetuses
SN (%) . )

Dead fetus rate

P b (/1)

Sex ratio( female/male)

1:0.95 -
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Tab.2 Indexes of embryonic development of the Bama minipigs
E‘E(g) %Jﬁ(mm) %Jﬁ(mm) Emﬁﬁé(mm)
Body weight Body length Tail length Brain diameter
TN (d) 95% Tl 95% 1] {5 95% Al {5 95% Al
Embryonic B + [X 1] ¥IfE + IX. i) ¥IE + X[ ¥IE + X Ji]
age i 2 (95% i (95% i (95% PR (95%
(x+s) Confidence (xxs) Confidence (x£s) Confidence (x£s) Confidence
interval ) interval ) interval ) interval )
30(n=11) 0.94 +£0.04 0.91 ~0.97 19.88 +0.58 19.49 ~20.27 3.82 £0.60 3.41 ~4.23 4.80 +0.32 4.58 ~5.02
40(n=19) 14.63 £7.06 11.23 ~18.03 57.38 +12.56  51.33 ~63.43 11. 67 £2.00 10.70 ~12.63 1311 £2.79  11.77 ~14.46
50(n =18) 21.95 +3.32 20.30 ~23.60 73.57 +4.23 71.46 ~75.67 13.65 +0.73 13.28 ~14.01 16.51 +0.68  16.18 ~16.85
60(n=19) 58.49 +9.70 53.81 ~63.16 99.04 +6.27 96.02 ~102.07  19.32 +1.81 18.44 ~20.19 21.64 +1.70  20.83 ~22.46
70(n=12) 92.14 +8.83 86.53~97.75 120.26 £3.38  118. 11 ~122.41 23.93 +2.19 22.54 ~25.32 25.84 +2.16  24.46 ~27.21
80(n=13) 149.60 £12.84 141.85~157.36 134.24+9.14  128.71 ~139.76 28.24 +1.74 27.18 ~29.29 28.19+1.97  27.00~29.38
90(n=7) 282.34 £20.83  263.07 ~301.60 184.29 £5.85 178.87 ~189.70  41.88 +1.97 40.06 ~43.71 38.12+£0.63  37.54 ~38.70
100(n=7) 428.76 £61.20 372.15 ~485.36 203.86 +9.67 194.92 ~212.80 44.52 +3.45 41.33 ~47.71 41.69 £1.82  40.01 ~43.38
112(n=16) 430.98 £94.00 380.89 ~481.07 231.69 £24.46 218.66 ~244.72  56.68 +6.89 53.00 ~60.35 56.86 +3.76  54.86 ~58.87
" T———— B =

(f) A 80-day-old embryo. (g) A 90-day-old embryo. (h) A 100-day-old embryo.

E

T2 (a)30 d JEFF5 (0)40 d JiiHF3 ()50 d JFF; ()60 d B 5 ()70 d JiifF (D80 d JifF; (2)90 d M5 (h) 100 d it

B1 EO/NERRITIME
Note. (a) A 30-day-old embryo. (b) A 40-day-old embryo. (c¢) A 50-day-old embryo. (d) A 60-day-old embryo. (e) A 70-day-old embryo.

Fig.1 External appearance of Bama minipig embryos
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Tab.3 External features of the Bama minipig embryos 2.2 RfFSMIEE

AR (d)
Embryonic ages

INEARE 4R 30 d /NG RGATE S TS 2y 9, I 4% 40 d
Exteral features NEATHM R BN TT 43 Bk ) AMOIEZS A 1 i, A

AP A B (5 2

I A5 £ T
30 Auris externa formed, obvious retinal pigment X)L‘&Egm%ﬁn%% 3 F)TZR °
20 1 CBE) ST BRI, T 2.3 ERfFNAERE
Digits separated , catar;zfsm,j@dlsnngulshahle gender ﬁfﬁh:{ 30 d E@Hﬁ{?%mﬂ&%ﬁ%ﬂ%ﬂ ﬂ}]ﬁﬂ , {B‘;Eﬁ
1% 3§ . . S
50 Jrt Hi5ehe HEIR 40 d T 74 O IERSF O % 75 0, T
6 B Y 444 VE A= 51 B PG B ML XS B, 1€ 5 IR AP IE 25
Hoof and nail formed ﬁnrgl 2 }5)?5_\‘ , W%*ﬁﬁéﬁ%ﬂn% 4 FiEr .
SRR (4 1 o
0 The skin of head and buttock blackened 2.4 feffa %&Lﬁ
“ B 8 UEYR 30 d BRI AR R e 4, ORI X
Eyebrow formed AR kAT WAL, S fr Bk a s ol
e I” —
% A 73,35 B,
Teeth formed
100 SN IE S 77 B 2.5 BREFRARR
External features well developed *Ejj%z’_(‘{j’\iﬁ%\fgf ?IJ E]’»J %&T}E‘ éé‘:% , }I%‘ E g /J\ ﬂ z%
SRS I AP LR AR — > p o
12 o DRI R 5 B RFIE S 25 10188 6 R
Consistence with the appearance of adult minipigs
F4 CH/NER IR T RIE
Tab.4 Embryonic visceral developmental characteristics of the Bama minipigs
TS (d) P4 B R
Embryonic ages Visceral developmental characteristics
30 PR 48 B 900 20 B R 2 23 O o 38 T3 20 B
Viscera formed initially, hepatic lobules begin to form, the heart atrium and ventricle can not be distinguished
0 JHEE 5 JHFAE 6 i, mT 230 0 3
Pulmonary lobules and hepatic lobules formed, heart atrium and ventricle distinguishable
50 ~ 100 L8 B 321 % B 2 The internal viscera gradually completed
112 WIS E % B 564 Visceral system well developed
&5 WH/NUEIGAFE S R E RO ()
Tab.5 Indexes of embryonic skeletal development of the Bama minipigs ( Block )
. IR ( d) Embryonic age
S ] 5
Skeleton 40 d 50 d 60 d 70 d 80 d 90 d 00d %f EIRAE
ewborn minipig
Wi (Z2/47)
Ribs( Left/Right) 13 ~14/13 ~ 14 14/14 14/14 14/14 14/14 14/14 14/14 14/14
Efﬁ 4~5 7~9 13 ~16 16 ~19 18 ~20 21 ~22 22 ~23 21 ~24
Tailbone
g
s 0 0 1~2 2-3 3 -4 56 56 56
Sternum
A
BiA 0 0 0 0 0 12 ~14 14 ~16 16
Carpus
Al L
n 4-8 8 8 8 8 8 8 8
Metacarpus
e
4~12 12 ~20 20 ~24 24 24 24 24 24
Phalanges
iRy 0 0-~2 ) 2 2 6~10 14 14
Tarsus
A
b 4-38 8 8 8 8 8 8 8
Metatarsus
A
BER 4-~8 8 ~20 24 24 24 24 24 24

Phalanxes
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T (a)30 d Jiff 5 (b)40 d 5 (¢)50 d Jiaff; (d)60 d Jiiffs ()70 d AT 5 ()80 d Jiff; (£)90 d it (h)100 d Jiiff.
2 Bouin’ s & [E % 5 1 EL B/ N IR AT
Note. (a) A 30-day-old embryo. (b) A 40-day-old embryo. (¢) A 50-day-old embryo. (d) A 60-day-old embryo. (e) A 70-day-old embryo. () A
80-day-old embryo. (g) A 90-day-old embryo. (h) A 100-day-old embryo.
Fig.2 Bouin’s fluid-fixed Bama minipig embryos
Fo6 WU/ NUEIGF K ERHIE

Tab.6 Developmental characteristics of the Bama minipig embryos

S (d) KB FHIE
Embryonic ages Developmental characteristics
30 PIIEZS BRI 8 (HR R & 524, BB LA 4 Basic organs formed initially, but not developed well

PRSI B2 B USSR, A PR B TR T BB, SRR A OB A T AT P IR LR

Gender distinguishable, the structure of basic organs were gradually completed
50 AR E & H 54 Metacarpus and metatarsus well formed

B Y, 8 Y U R A I TR B A P Y

40

60 Hoof and nail formed, organs developed well, phalanx formed

20 I g 0 43 B S/ N R R B AR B R A e 4
Bone ossification is completed, except for carpus and tarsus

80 JFEMER B T MNSE4S Tailbone developed well

90 15 % B EANSE4S: Sternum developed well

100 i B AR Carpus and tarsus formed

112 PR B R GU K B 964 Visceral and skeletal system developed well
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i (a)40 d IffF; ()50 d i ()60 d JiffF; (d)70 d iGEF; ()80 d JiFtF; ()90 d Jififf; () 100 d JiffF,
3 BEHRQLE ) R B/ NS IR
Note. (a) A 40-day-old embryo. (b) A 50-day-old embryo. (c¢) A 60-day-old embryo. (d) A 70-day-old embryo. () A 80-day-old embryo.

(f) A 90-day-old embryo. (g) A 100-day-old embryo.

Fig.3 The skeleton of Bama minipig embryos after potassium hydroxide-alizarin red staining
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