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Morphological Study of Porcine Embryos at 7. 0-18. 5 Days Postcoitum
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Abstract: Through investigating morphological changes and organ primordia formation of the por-
cine embryos,we want to lay the foundation for organgenesis study in pig,and for utilization of
pigs as the model of human disease. Porcine embryos from day 7. 0 to 18. 5 post-insemination were
collected to observe appearance of embryos by stereomicroscopy. Organ primordial of 14. 0-18.5 d
embryos were inquired using paraffin section and HE staining. The results showed that blasto-
cysts had hatched from zona pellicuda at 7. 0-7. 5 d. The majority of conceptuses were filamen-
tous,and the primitive streak emerged at 12. 0-12. 5 d. And embryos were in somite stage at 14. 0-
14.5 d. The data of tracking organ primordial were shown as follows. For renal formation, the
pronephros appeared at 15. 0-15.5 d,and the mesonephros emerged at 16. 0-16. 5 d and remained
at 18.0-18.5 d. For brain development, the prosencephalon and the mesencephalon were clearly visible at
15. 0-15. 5 d. Four brain vesicles and telencephalon were observed at 18. 0-18. 5 d. For eyes formation, op-
tic vesicle appeared at 15. 0-15. 5 d,and optic cup was showed at 18. 0-18. 5 d. For stomach and liver, the
buds emerged at 16. 0-16. 5 d,and liver bud transformed into hepatic cord at 18. 0-18. 5 d. For heart gen-
eration,atrium and ventricle as well as valves were formed at 18. 0-18. 5 d. The results showed that bron-

chial tree was observed at 18. 0-18. 5 d. These results indicate that heart, liver, kidney, brain,lung, stom-
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ach,limb buds,etc. are beginning to form during 15. 0-18. 5 d.

Key words: morphology;organ primordial;pig
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A.7.0-7.5 d hatched blastocyst;B. 8. 0-8.5 d blastocyst;C. 9. 0-9. 5 d blastocyst; D. 10. 0-10. 5 d blastocyst; Arrow-
head and arrow indicate Rauber’s layer and embryo proper,respectively; E,F. Tubular conceptus at 11. 0-11. 5 d;G.
Embryo proper of filamentous conceptus at 11.0-11. 5 d; H. 12-12. 5 d conceptus; H’. Embryo proper was enlarged
for H;1.13.0-13. 5 d embryo proper

1 7.0~13.5d fERRATERZE

Fig. 1 Morphology change on 7. 0-13.5 d hatched embryos
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Table 1 Length of cephalocaudal axis in porcine embryos from 15, 0-18. 5 d at somite stage

JiE ¥ /d Embryo age

15.0~15.5 16.0~16.5 17.0~17.5 18.0~18.5

i H Item

W BE %0 () Embryos number 10 9 10 11
K /mm Length 5.1340.79 3.93+1.21 3.50+1.27 5.7340.52
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A. 3 pairs somites at 14. 0-14.5 d embryos;B. 8 pairs somites at 14. 0-14. 5 d embryos;C. “C” embryo at 15. 0-15. 5
d;D. Embryo at 17. 0-17. 5 d; E. Embryo at 18. 0-18. 5 d; Asterisk indicated region of brain; S. Somite; Ng. Neural
groove; Am. Amnion; Np. Neural plate; Ov. Optic vesicle; mEn. Mesencephali; rEn. Rhombencephalon; Al. Allantois;

H. Heart
B2 14.0~18.5diENERERAEIRPRESES

Fig. 2 Morphology change upon development in vivo porcine embryos from 14.0-18.5 d
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A. Stereomicroscopical result of embryos at 4-5 pairs somites stage. a,-a;. Serially sections of embryos in A. A-P. An-
terior-posterior axis. S, Somite; Ng. Neural groove; Np. Neural plate; Am. Amnion; pAm. Posterior amnion; Nf. Neural
fold; Ne. Neural ectoderm;{G. Fore-gut; mG. Mid-gut;1Me. Lateral mesoderm;pMe. Paraxial mesoderm;vMe. Visceral
mesoderm;sMe. Somite mesoderm;Ch. Chord; En. Endoderm; Ec. Ectoderm; Ac. Amnion cavity
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Fig.3 14.0-14.5 d embryos at 4-5 pairs somite stage
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a,-a,. Serially sections for D15 embryos. S. Somites; Om. Oropharyngeal membrane; Am. Amnion; Nt. Neural tube;

{G. Fore-gut; Ta. truncus arteriosus; V. Ventricle; Al . Allantois; Pt. Pronephros tuble; Isthmus. Isthmus; A. Atrium;

BV. Brain vesicle; Ov. Optic vesicle; YS. Yolk sac
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Fig. 4 15.0-15.5 d embryos at 15 pairs somite stage
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a,-as. The results of serially sections . S. Somite; Am. Amnion; Mn. Mesonephros; Liver bud. Liver bud;Da. Dorsal a-

orta; Extratissue. Extratissue; V. Ventricle; A. Atrium; pEn. Prosencephalon; mEn. Mesencephalon; Arch artery. Arch

artery; Neural. Neural; Re. Renal corpuscle; Ta. Truncus aortae; Fp. Frontonasal prominence; mG. Mid-gut; St. Stomach

B 5 16.0~16.5d RRRARTMAEESE
Fig.5 16.0-16.5 d embryos
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a,-as. Serially sections for 17. 0-17. 5 d embryos. S. Somite; Br. Bulbar ridge; Mn. Mesonephros; Ta. Truncus aortae;
Neural. Neural; Liver bud. Liver bud;Fb. Fore-limb bud; Hb. Hind-limb bud
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Fig.6 17.0-17.5 d embryos
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Nt. #iZ4 ; Fb. §ii B 2 ; Fp. B8 AL s Ta. EIKT 5 AL 0Bk V. 0% s valve, I Bt 2 85 Liver bud. T 2
a;-a; and by ,b,. They are serially sections for 18. 0-18. 5 d embryos by sagittal and coronal position, respectively. Te.
Telencephalon; Oc. Optic cup; Om. Oropharyngeal membrane; Br. Bulbar ridge; Re. Renal corpuscle; Nt. Neural tube;
Neural. Neural; Fb. Fore-limb bud; Fp. Frontonasal prominence; Ta. Truncus aortae; A. Atrium; V. Ventricle; valve.
Valve; Bt. Bronchial tree;Liver bud. Liver bud.
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Fig.7 Histological results of somite stage embryos at 18. 0-18. 5 d,24-25 pairs
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Table 2 Feature of organ primordium in pig 15. 0-18.5 d embryos

JIE# /d Embryo age 135 % ) Somite (Pairs)

FHEILE # B E Major morphological features

15.0~15.5 14~15 [:1i}
16.0~16.5 n. a

17.0~17.5 n. a

18.0~18.5 24~25

HA

B 2R UL B, 0 3 RS L L 2F L IR, R

s

WA o 25 B S 9 5 R 0 S0 o BRRT DL R L IR R A

O MR A R U R Hi S B

i g 0 B AR AT DL B S AR L 3 0 R T LR AT R TE

n. a. A8 5 H R A

n. a. Not analysed in this study

34t i

ABFFEX 7.0~18.5 d WG & & #E1T T E
A B RN R R IR R R A R T A B Y
5 DR LS IR TE S & 8 BHA B M AR 2
P s D] — B A [] — i [) 3R B R i FLAR I 25
WA R RN, 76 A B 5 04 B [ 3 [P A ) 1)
RGN ST T — R Ak F - Bk B[R]
AR s X 5 A DR SR B g — 8T,
G35k, 5 M. Vejlsted 552 G He A — 550, 1 ik i 78
12.0~12.5 d B U 45 8 IR K & &1 i & 48
1000 AR 0T, BEEE SR 2RI b AR 2 BB
s H =02 TF 46 1) AS [ 5 1) 43 4k B 2% B 1 iR
Seo FEULIE R, SR RE A DL R 2 P I 1A T
B AT AT . ANERZE 8 d T AT . AR R
55 4 PRI R R ARG R R AR
Sy IAE 20 A 15~16 d7 . ASHIE 5T A0 45 SR R 5 IR
JEAE 14.0~14.5 d H B 3~8 XA, i JE 1 i
Ji 2 BEERE o JV A T L TR BT 094 Aok 28 960 5 R 0% B i)
55 HA T 5% #5 4 R 0 AR — 3 B R AR AR 14~
15 d, AR AR ECR oy K B . 14.0~14.5 d %
G AL F R. Hassoun %15 SCMHS 8 B B, th 4%
A A. W. Marrable""™) KL i i ] I 4 28 04 iR i
JEAS. 15.0~15.5 d, ARBFIE 45 R B on E w41
TERAA S IR A R 1A TF G 41 0 % i C B 454, 5 4%
U 2 i 3 I B 3 Sk R R 0 A R A T
B X il 2 R — 3

R T k2B R HE AR BRI R A RS
AL AHIE ST IR 14, 0~18.5 d JR IR FE AT A1 1
YK HE Ye s, 7E 14. 0~14.5 d,4~5 X &5 if
BTG S RS0 A1 R J2 0 R v R 23 1 5 00 97 B 0%
FRE RS o B 2R R A 5 P IR )2 5 I o R )22 1) A 465 1 T g

JE . LR LT RS = iR 2 i g R iR 2
H 2R o o ] 000 %o R A R B 55 v IR
(] A F JU 22 AR e R 2l 5 o IR )2 A3 AR TR AT
S 5y R M. T IE R & AL B 15, 0~
15.5 d BAT 14~ 15 XA #9100 ik & A 254 2
b B BLF 2E 20 d 0 E & A 45 AR 4T,
18.0~18.5 d, W JiE B A 24 ~25 XHAR 0 F 30
GyBE AT LG D BRI . O T R AR
ZER R 15.0~15.5 d BAF 14~15 X (5% ik
JETE LR 516, 0~16.5 d Bl F 1 :18.0~18.5 d
BRI Z TR R B, RTRMKE . E
15.0~15.5 d A 14~15 MRS B8 IR G A BF
G045 A SR OBV B L 22 IR 518, 0~18. 5
d P IRRRRT L 4 A G 76, B ot i . 26 TR 9 & 2
5 P. A. McAnulty™ " $ & /)N B 5% 300 1% 60 B T
FHIF] . 7E 15.0~15.5 d K EARMK ARG BT
PRI ) 18.0~18.5 d Bf, ML 40 b s BAAR . &
THEE R A A ST R R Rk B IR G 16, 0~16.5 d
HILE ZE M 2F.18.0~18. 5 d IFHFTE MUH &R, X
TR kA 5 P AL McAnulty! 3 3R /NS 2
tF BRI (R S A AR [ L 76 17, 0~17. 5 d i G v 30
. BRILZA AR R BRTE 18.0~18.5 d /]
WL B S AER

R R WIRE I K B AE 14. 0~14.5 d B
CIE AT .15, 0~18. 5 d B LB i il B
MG SRR E I G LA . AR RKA®K KA
W RS E R M T TR R FE T
WG 2 28 B DL 2 A 5, Ry itk — 25 R L T
R E KA R R S SR T B S,

5% 3Lk
[1] PATTEN B M. Embryology of the pig [M]. 3th Ed.
Philadelphia: The Blakiston Company,1948:1-352.



30

womo®

1 45 %

[4]

[5]

[8]

VEJLSTED M,DU Y.VAJTA G.,et al. Post-hatching
development of the porcine and bovine embryo-defi-
ning criteria for expected development in vivo and in
vitro [J]. Theriogenology,2006,65(1):153-165.
VEJLSTED M,OFFENBERG H,THORUP F,et al.
Confinement and clearance of OCT4 in the porcine
embryo at stereomicroscopically defined stages around
gastrulation [J]. Mol Reprod Dev,2006,73(6);:709-
718.

VAN STRAATEN H W, PEETERS M C, HEK-
KING J W,et al. Neurulation in the pig embryo [J].
Anat Embryol ,2000,202(2) :75-84.

SOEDE N M, NIEUWENHUIS C C, VAN DER
LENDE T. Paired somite counts to assess the within-
litter diversity in embryonic development at day 17,19
and 21 of pregnancy in Meishan and Yorkshire x
Landrace Crossbred Gilts [J]. Reprod Dom Anim,
1992,27(2) :112-118.

JB Ay B G /N B UG 2 g LML 1 R K
DL WAL AR AL . 2010 117-168.

ZMEH. WL S ia s (ML RR. b5t B2 iR
#1,2001.335-336.

ANDERSON L L. Growth, protein content and distri-

[9]

(10]

[11]

[12]

[13]

[14]

[15]

bution of early pig embryos [J]. Anat Rec,1978,190
(1):143-153.
THEILER K. The house mouse: Atlas of embryonic
development [ M ]. 3th Ed. New York, Springer-Ver-
lag,1993.34.
GHEIA A ESEMEIML 3 M. b AR TR
AR AL 2003 :307-308.
MCANULTY P A. Teratology studies in the Minipig
[J]. Methods Mol Biol , 2013,947:157-167.
HASSOUN R,SCHWARTZ P,RATH D,et al. Germ
layer differentiation during early hindgut and cloaca
formation in rabbit and pig embryos [J]. J Ana.,
2010,217(6) :665-678.
MARRABLE A W. The embryonic pig a chronologi-
cal account [ M. 1th Ed. London, England: Sir Isaac
Pitman and Sons,LLTD,1971.7-24.
SELLECK M A,STERN C D. Fate mapping and cell
lineage analysis of Hensen’s node in the chick embryo
[J]. Develo pment ,1991,112(2) :615-626.
BRI F 5k . RO I R A R TR A
52 L] PRI AR AP B R 2 2 4 CH AR B2 D » 2001,
29(1):11-14.

€ 1

et





