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Morphological studies on the development of the prenatal and
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1. Light and scanning electron microscopical observations
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Abstract : The present study was designed to investigate the morphological developments of
the stomach in the prenatal and postnatal rats. The gastric fundus of 16- to 22-day-old fetuses,
neonates, 7-day-old, 14-day-old, 21-day-old, and adult rats were observed by light and scanning
electron microscopy.

Light microscopic studies.

1. In the 16-day-old fetuses, the walls of the gastric fundus were differentiated into epithelium,
lamina propria, muscle layer, and serosa. The lamina propria was composed of mesenchymal
connective tissue cells with sparse nucleus and their fibers.

2. In the 17-day-old fetuses, the muscular layer were differentiated into the circular and
longitudinal muscle layers.

3. The epithelium on the fundus of stomach was stratified columnar cells at 16-, 17- and 18-
day-old fetuses, but partly converted into simple columnar epithelium at 19-day-old fetuses.

4. The mucous cells were positive by PAS reaction at the 19-day-old fetuses and then these
developed rapidly within 1 or 2 days before birth.

5. In the 20-day-old fetuses, the parictal cells were distinguished from other type cells and
these cells were chiefly crowded in the middle parts of the gastric glands after 7-day-old.
Scanning electron microscopic studies.

6. The surface of gastric mucosa was covered with forms of the various protrusions by
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forming villi at the last few days before birth and these protrusion forms were fused and folded

each other.

7. The mucosal surface was closely packed by polygonal mucous cells. The openings of

gastric glands were seen as slit-like round invagination and were more numerous and increased

gradually in depth after the postnatal life.

The above findings indicate that prominent changes occurred in the pattern of cellular

proliferation in the stomach fundus at the end of gestation. The gastric epithelium had well-

defined glands composed of parietal, chief and mucous cells just before the birth. The stomach

fundus, therefore, were developed morphologically as those of normal adult at fourteen days after

birth.
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Wistar]] 2 = 2 4 SPF(specific pathogen free) barrier sys-

temol] A SmmApe] %%, # % 50~70%, &% 22~25C 9]
8o A 2.5M Rad “Co WA S ZALSH pellet A8 (3]
dANS BEFTE AFRo] TFFUA A
.

AU  AYFEL JALHA w2 16, 17, 18,
19, 20, 21, 2297 ®lo} H AMAo}l, 2AF 7, 14, 214 ¥
o ofd g=g o] T R2ATLE o] AT
Blote] AL 4 ASAAEE 4F 4 155 FA
AA thgd 8~920 AP HAbgo R HA7t B
T AAE g A0YE Yok

HEso|Z FEHE - YA 16~229F Bfot F AN
of, 24 7,14,219% A= ojuj 9] HE HZE F Y
JNARES o] 10% neutral formalin 9 TE&
bouin's §-odo]] 1At paraffin FAL AH Spm 57

Z HdHE e hematoxylin-eosin(H-E), Masson's tri-
chrome, periodic acid schiff reagent(PAS) G4 3 ¥, %
g Ao BFEFH o micrometerE o] L3t 7z}
299 £ 5 2333,

FAMKH0|Z B2HE : Z e H Y ol A Ao}

aEln 2 dEd A7 =S ofn] R=9 rIA R E
9] %2 M & phosphate buffered 2.5% glutaraldehyde(pH 7.
4) &) 4TM TAG D, 24D 2HHEL 0.IM
pH 7.2¢] sodium phosphate buffer £°§ 0 2 1A7}F 717 0
2 33 245907 A7HE 70, 80, 90, 95% ethanol
2A 7H8 epEtal 95% ethanol2 whAo] 30E 71ACE
43 9542 ¥ 959 2498 YARAZ7 (ertca
point dryer, CP-5A) Wol 4 AZ AT A28 2482
g3 Eo]ZE o] £3le stubo] 2] ion sputter coater
Well Al £Fo2 1004 772 FAN s FAAA
&) 4 (DS-130, #% ISKHOZ 7&Hg 10KV o4
95l AR BRI

4

B0 ZAH 2A A 1697 A= Hofel A 947

7 B8 (fundus of stomach)?] ¢¥& FetAy), AutuG
2%, 3%ez FRUNed A%agRe gy
AR A E YT 214 o) ¥ Sth(Fig 1).

A 1797 HoldA A7AREY HEe 2Fo
&Y 2§ 5 (circular muscle layer)?} A) 2 24 Z(longitudi-
nal muscle laye)2.2 FEEQ o Hudue FaE
2} 75(60~90)pm, o] & E 3t 919 o] T = oF 405(285~
555)um S ch(Fig 2).

A 18U ool A L AHTE TG 2RBo|
deste] B9l e} Eyolst g2 JEh BER
FE 3 AU, FRLHHL AU E R A
YA EA B85 1 A rhFig 3).

161827 Hhokel AT E
1998 "ol A= F 9o te D3 AF 4D E o[ Y5

I AR, PAS whgofl oFg FANEES Ha Ao
LA ] 9.5 (primitive gastric pit)o] &2 5] 1 t(Fig 4,13).

2099 ejot X A A E B S FIEEA 199
goll &) =318 A PAS Fduhe-& YEh 7] AR
thFig 5, 14).

2097 Hololx gABnsRez Soig Ao
o] M ¥ Ao 2 AE ‘-'3*1]&7}
28 5 Uz, 2N
oA T = Aol LH’J%P—E
™, PAS A &S 2
6,7,15).

AAete] 9] M(gastric gland) vpHF-EolA HHEE
ol 2T 5 YA, AT PAS i 2 %
A& YR A THFig 8,16).

mrﬁ

FEdFIAN Y

AT T9YVE FALL SPRAEE 79 of
gyel, HALE 99 FRRE AA%T U9

=

2, 259 wee g4 “aa}ﬁc} PAS e 4%
Z7hl theh % 4E FAVES HGT, AHTY T
At 442 FLA T3 o 4 CHERSX I
Ame FAE o S8lm, ¥ FAE o oymoz
Aol 98 A9 4 %5 AA%T AT B
AE AN A4S FARE AZZ BAL o
e % 2 2289 H(Fig 7~12, 17~20).

FAEREOIZY DY 1797 BeldlA A7IAF
2o FoaslE 2o4se] 2Ua 2 it Fol 2
oz, AXE Az 527 AE2 AA% Fasst
(Fig 21).
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3 3 o (Fig 22).
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¥ §RY 27 2L AED AL J¥eA ¢
oy o 94189 $eFo] &8s ohFig 23).

2093 Bolol M §EF E7]E 1993 golelA B
oo A £3std ATy FHo 2 dgsT, AX
T AAN} FRAAERA §EG FU1AbolE AL,
Ao 22 HolAdN 402 Frtste B ol AU
(Fig 24).

2193 ool ME A X AA7} FREH TESo|
AP A GRS EVL MR §EEHY 33
ojgo] A1, 8L FEY FAoldA a1 9
g Apolol A A& Lea % o (Fig 25).

A% AAoto A F& T4 HoEL 52
HE v, FES 82 A7 27 17 41, Y
L 5H BYT BYd A E5S YA Az A
Ae T3 23 Fe tggoz 5ol Iy B
FE 22 o 154TmT E7EE 2oke Autayg
5o} A th(Fig 26).

AT 7YF A AdTY Aot B ¥o] €
o AN (Fig 27), A ¥ 14YHIE F 43 BB
FEol wol §3tats AR HA T4 FAF ZE
JeEe URE A1 52 RGO Hol gglen 79
goll vld #3402 & F 718+ ¢ THFig 28).

o714l 219 F A M= 14U H o) wd FGAHE o
S HHHYI 52 T2 RYgo2 U h(Fig 29).

ojuje] Hedsle 219 HF HHAH L, A
£ 79& ojFE BUHIANEY HeE 21979
HAE G gyl 7hpEd vlE 21 dFH o2 Hol gl
A th(Fig 30).
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529% Aok gotdl A #4919 AR E AANGEY
FAELZ 5o glom ¥ BE FTERY YR
#(mesenchymal connective tissue)©. 2 Fo] iz 94Al
784 ol AL FAAHE 23 e U EF
42 o, 4228 ¥(Lamina muscularis mucosa)o] ¥
#5a EEEE0 FRHA g2ty #4d. Yeo-
mans et al & 1893 P Hold 974 BEL 24%
9 FE49Z ol v 1 Yt

2 AN g 169% A= elote] $l= F8dm
At Jedd, Agued, 2%, AHeE 7Y
der HABdde FF3EFAIE Ho . 179
4 ol M 230 29I &EY NBREES02 3
TE I 189% Bolel My AT F50] 4712 FY
IRES AE7L LA, dhizde 424 g
Hol AN Al 16~189 % R o] ool $HTe
FHAEE Yo A7)9 Zgo] gt F2AFAT 2
Ho 9lda, AEdee TEY vHFEE A2 9
Aot Fag FHFGoy AEALV|RE BAE £
U3 v EsE YANAEZ FAHY e ol &
Helander' 8} Yeomans et al*°e] X u8l t)4 2 441819
o

o]
s

Arsenault®} Menard = 2~37§ 93 AL Elole] 9=
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Oe3 22 43%E U
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BE AXE] dALVME Bgo2 £o} YT

7.219% dolel A Y FGYEE FEE0] Yol 1
FARYTFAY 91250 HA=z Aol 7oA
AIE A% dopAn, 149G EE HAggue o
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Legends for figures

Figs 1~20. Light micrographs of stomach walls.

Fig 1. In 16-day-old fetus, the differentiated and divided epithelium(EP), lamina propria(LP), funica muscularis(TM), and serosa(SE)

are seen. Toluidine blue. x 50.

Fig 2. In 17-day-old fetus, the tunica muscularis differentiated into circular(CM) and longitudinal layers(LM) are seen. Toluidine blue.

X 50.

Fig 3. In 18-day-old fetus, a primitive gastric pit is seen. Masson's trichrome. X 50.

Fig 4. In 19-day-old fetus, the developed collagenous fibers are seen. Masson's trichrome. X 50.

Fig 5. In 20-day-old fetus, stomach wall developed more than that in the 19-day-old fetuses are seen. H-E. X 50.

Fig 6. In 21-day-old fetus, developed mucosa, submucosa, muscle layer and serosa are seen. Toluidine blue. X 50.

Fig 7.1In 22-day-old fetus, and many developed gastric glands are seen. Masson's trichrome. x 100.

Fig 8. In neonate, developed gastric walls are seen. Masson's trichrome. X S0.

Fig 9. In 7-o0ld-day, many well-developed parietal cells are seen. H-E. X 50.

Fig 10. In 14-old-day, developed collagenous fibrers are seen. Masson's trichrome. X 50.

Fig 11. In 21-old-day, well developed collagenous fivers and muscle layers are seen. Masson's trichrome. X 50.

Fig 12. In adult, chief cells and parietal cells of gastric glands are well developed. H-E. X 50.

Fig 13. In 19-day-old fetus, PAS reactions appeared weakly. X 50.
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Fig 14. In 20-day-old fetus, PAS reactions appeared weakly. X 50.

Fig 15. In 22-day-old fetus, PAS reactions appeared moderately. x 50.

Fig 16. In neonate, PAS reactions appeared strongly on the surface of the gastric epithelium. X 50.
Fig 17. In 7-old-day, PAS reactions appeared strongly. X 50.

Fig 18. In 14-0ld-day, PAS reactions appeared very strongly. X 50.

Fig 19. In 21-0ld-day, PAS reactions appeared very strongly. X 50.

Fig 20. In 21-0ld-day, PAS reactions appeared very strongly. X 50.

Fig 21~30. Scaning electron micrographs of the gastric iuminal surface.

Fig 21. In 17-day-old fetus, apical portions of luminal surface are dome-shaped. x 1,000.

Fig 22. In 18-day-old fetus, irrgular protrusions of luminal surface are seen. X 1,000.

Fig 23. In 19-day-old fetus, villous protrusions of luminal surface are seen. % 1,000.

Fig 24. In 20-day-old fetus, two gastric pits are seen. X 1,000.

Fig 25. In 21-day-old fetus, wavy spiral folds of luminal surface are seen. X 500.

Fig 26. In neonate, many gastric pits are seen. X 450.

Fig 27. In 7-old-day, four hillocks forming a fused quadri lateral immework, with center of deep hollow are seen in some areas.
Fig 28. In 14-old-day, spiral folds of luminal surface appeared as slightly decreased than those in 7-old-ayd fetus. x450.

Fig 29. In 21-0ld-day, luminal surface was developed as those in adults. X 400.

Fig 30. In adult, typical luminal surface is seen. X 400.
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