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Studies on the digestive gland structures of domestic and experimental animals
1. Glandular tubule structures in the cecum and colon of piglets
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Abstract: The present study was focussed mainly on the morphological changes of the
glandular tubules in the large intestine according to age of piglets. Samples were taken from
large intesine of 1-, 10-, 20-, 35- and 45-day-old piglets, 2 to 3 piglets in each age group.
The intestinal samples were fixed in 10% neutral formalin solution, dehydrated, and then
paraffin sections were stained with H-E.

The results observed were summarized as follows:

1. The mucosal glands in the cecum and colon tend to be unbranched simple straight tubular
glands, or often two or more branched simple stright tubular glands.

2. The number of the longitudinal folds and the number of the crypts per cross section of
piglet colons, respectively, were 1-day-old piglets—3.8+0.8, 92.1+6.9; 10-day-old piglets—
7.1%1.1, 164.2+10.3; 20-day-old piglets—15.24:0.8, 178.516.8; 35-day-old piglets—19.3+
3.0, 454.97425.3; 45-day-old piglets—20.6+3.1, 524.6+37.2, and the regression equation
between age and these two number were Y=0.40X+44.32 and ¥=10.4X+51.52, respectively.

3. The length and cell number per single side wall of a glandular tubule in the colon
section were 1-day-old piglets—196.3+7.1zm, 40.0+3.3; 10-day-old piglets—236.0-+34.5xm,
47.9+5.3; 20-day-old piglets—262.8+39. 6xm, 54.31+9.0; 35-day-old piglets—291.75+48, 3um,
56.944.9; 45-day-old piglets—364.8+61.5um, 67.7-7.4, respectively, and the regression
equation between age and these two data were Y=3,45X+193.8 and Y=0.56X+41.0, respe-
ctively.

4. The overall percentages of the cell number and length of glandular tubules in piglet
colons were the pit and isthmus—75.3+11.1%, 78.8+12.3%; gland—24.7+5.4%, 21.2+5.3%,
respectively.

5. The length and cell number of single side wall of glandular tubules in cecal sections
were 1-day-old piglets—190.3+31.1xm, 37.6+4.8; 10-day-old piglets—235.6-+25.3um, 46.2+
3.6; 20-day-old piglets—295.3+45.6pm, 52.0%6.2; 35-day-old piglets—351.3+28,3pm, 60.4+
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8.5; 45-day-old piglets—366.3+48.5:m, 64.7+8.2,

respectively, and the regression equation

between age and these two data were Y=4,11X+196.6 and Y=0.60X--38.9, respectively,

Key words: structure, glandular tubules, large intestine, piglet.
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Fig 1. Counts of longitudinal folds(s) and erypts
(®) per cross section of piglet colon.
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Fig 2. Counts of the length (e) and cell number
() per the side of glandular tubule in piglet
colon section.
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Fig 8. Counts of the length () and cell number
() per single side wall of glandular tubule
in piglet cecum section,

AHP L 67. 77484 WFe] 24842 A 24
#e) Aol AARE FAE ALY S5 FosA
(p<0.01) Frtatgz st A4 JAAY AES
o}o) B AL P=0.56X+41.000) ¢ o}
C AR o8 FA3 Y (isthmus)® £33 (pit) &
g Az WEEs 43 (gland) A2 WEE
+ W v, 1992 74.3+7.5%3 25.4+2.5
%, 1093 & 73.3+£9.5%3 26.7+6.5%, 2093
74.9+19.3%3} 25.1+6.8%, 35908 & 73.84-8.3%3}
26.2:+6.3%, 4593 -& 80.2+10.8% 5} 19.8+5.1% 2
A o) E YFE 75.3+11.1%9 27.4+5.4%4 ).

HRol Ao HE P A Aol W3 e
Zeole WELY) FFL 19H L 79.4+3.6% % 20.6
+1.6%, 1093 & 78.1+12.0% % 21.9+5.6%, 202
3L 79.1+18.2%5 20.9:+6.6%, 35AH L 74.5+
12.5%  25.5--8.9%, 45919 & 82.7+15.0%3} 17.3
+4.0%0°]1% o] &9 FHFL 78.8+12.3%9 21.2+
5.3% 24 d#ol Frlstels AR Yo} 28R
o) ¥ g2 FAstg o

g el gy shvel A4ae] BFE Aol: Fig 3
s} 7o) 193 190.3+31.1pm, 109 % & 235.6+
25.3um, 20903 & 205.3445.6xm, 359 3 -& 351.3+
28.3um, 4591%-& 366.3:+48.5m=2A W} =3 3
Azte] Aelshel HAYAHA L V=4.11X+196.60] %
3, A9 sy AR #E ¥ FH}E J T
Ao 4% Fig 33 o] 193 37.6:+4.8, 1097
L. 46.2+3.6, 2097 & 52.046.2, 3593L 60.4+
8.5, 459188 64.7+8.224 WA =)a Fa 29



AEsste) A FAAL ¥=0.60 X--38.99 05
ol BAREE 449 AR A% A4RE T
4oe AZY F7 FolatAl (p<0.01) Fo5Hg

n &

Dellmann®} Brown!29- $1A4L o Bx AA4Ae
& Fuis BAsg ey dFAe A o] gy
G Aol AR FLH EAHA G2 o EA gy
A FAAelGn gt ¥ AAAAE HA9 WA
ol g A 2E A FLFAAE B2 24

7b FAE ] S14 9
FoAFE Y o

Aol FEv 92 A4 Ay HERE v
S A A He Aade $% gA de Tzl
ey o Pejolad  ghe] FF Folit st
o A 2AE ol F g B zAddE
A4 oA FF 99 o Fade 5 24
Stg=l b, @@ o] Fobste] Aol Ful AFE
ol vt &2t ARG 2 FIt v FAYRE & fr 3

alt}. O’connor ®= mouse 124 #2] & wiwl “?}
triwl T EAAE 267 AxoA 4093 °ﬂ* =4
AN Axets @ vk Yk &N Fade %iﬂ
FE A AT AZIE AAE A R £ B
498 ¢t v Aoz ARz HX 3
Az=ole] b 143 o] 92.146.904 4593 o] 524.6
+37.290 2 99 moused §Fo g B Y53 B
& 34 F gtk

O’connot’®= e A7) -6 &4 F 5047 A] mouse 12
AR gezddq g Fadd dF W&
J8EE AELE 2AE A3 24AE A XS 504
AxolA 50dBeAE 1200 A 22tz B 6 Q=
Cheng# Leblond!'= 4<% mouse 439 29 &
oo MESFIF 124785 T4 32.5, 3L 247
it 3.28lg 2, Bjerknes®t Cheng®® 4<% mouse
FRANA Aot FEHY A EFE 18.710.528 23}
glow Wags e FFHY AXF BdldE
Changs} Leblond'®= 4 %% mouse 33 2 #elA 7
&9+ % A 49T (erypt column)#ts 7 sdta 49
9 FAA LS W E 18~4205 2 FF A ESF
= 29z skt

Tsubouchi**+= moused]
Z o AErE 32.98%2 .

E FAFdAE 198 AES] Ha9 5 H AL
5 Aol 39.5, Aol 34.9019 . 4598-& Az
o] 68.7, = Ao] 58.52 4 mouse?] A} 239 A

gelsh ol wel ¥R AR

sy Age Fastiel @

Fauchs 43 B, obw mouse 12734 A
oo AFor F&9 FEEF TAHSNE AXE §F
T 2o A Q.

Martin®*& 7§ 3ofe] 9o %9 AFFEY 44
#F Az Fas sivte] FF Aol FARAA
e AR T 482,m, YR E 493 pmo) g
s, B9 A THHE 500 pm, Q9= 332
pmel™, Ex AL 265 umPh gk o9 %
| SEHE AAY 279} FaohFe Aojsl WA

ul &8} x] @gkon, 5% guinea pigi mousext} %j

3 AAFe] Az &*%%9] Aol ket
2 AT AL HE FEoldAE g A%
%-‘Hvr« A28 Zelzk Martin®o] B2 7 ¢k
ol8 x99 o] BetE o #%keh. o £AL
AAE FAAEY AFA g BEFF 29
Aol g A 2L o] fad Aolr},
- | =]

AEo]l AAgel BE A #A(glandular tubule)2
el & =255t AolE ALY Hdtd 198 109
2097 3597 469 AEL WA A I
\11;"-‘} LEE Fddn Ao AP v 2 A3

D} =t e},
AT AR Ao Yeule g wEA A
*&r*&'}iﬂ Tt B4l FUEE MR ARRAE
A= gl ek

2. A% = %5+ 49 (longitudinal folds)2] 3
Tt A4 49 (pits) FFFE 199 L 3.8+0.8
S} 92.146.9, 1098 & 7.1:+1.19 164, 2:+10.3, 209
¥ & 15.240.85 178.5+6.8, 3593-& 19.3+3.09+
454.91+25.3, 4593 & 20, 6+3 19} 524.637.22 4
ol & 4] AL ¥=0. 40X+4 32¢} ¥=10.4
X+51.524 3, 37 o) %7}2‘ Fuo 9 49
9 7t KA (p<0.01) Frekga .

3. AR & AR Aolg olF A ¥E WL
TA%E FFAXY F& 1992 196.3+7. 1xme}
40.0+3.3, 1093 & 236.3+34.5xm} 47.9+5.3, 20
9% 2 262.8439.6umst 54.3%0.0, 3597 & 291.8
+48.3pm9}t 56.944.9, 459% L 364.8-+61.5ums}
67.7£7.49 2, o1& Z79 57 WAL ¥=3.45
X+193.8% Y=0.56X+41.084 a3 Zsg4s
Ao Aol MEFS Fo8A (p<0.01) Frlstd
o},

4. A3 & AAD ASNA 299 FLE ¥
g A8 u gL, A% 2 B = 753+11.1



%3k 24.7+5.4% 95, Aol& =l 78.8+12.3%9}
21.2+5.3%°] 4 o}

5. A4 T AT Aol ol F A ¥%
HE FA%E 3F ALY F+ 199 190.3+31.1
pm3} 37.6+4.8, 1038 235.6425.3um7} 46.2+

3.6, 2099 & 295.3+45,.6um2} 52.0+6.2, 3548 &
351.3+28.3um>} 60.4+8.5, 45¢ ¥ & 366.3+48.5xm
s 64.718.28=, °]F 7 HA wANE T=
4.11X+196.65% Y=0.60X+38.924 W3] F-5¥
& Zolg AXF/b F5A (p<0.01) Frhatsd st

Legends for figures

Fig 4. Four longitudinal folds (arrow heads) and numerous crypts are seen on a cross section of 20-day-

old piglet colon. E-H stain, x12.5,

Fig 5. A straight glandular tubule, 188;m in length and 38 cell number of the side wall are seen on
the center of the cecum section of 1-day-old piglet. H-E stain. x 125. bar=20zm.
Fig 6. Several straigt glandular tubules are seen on the colon section of 1-day-old piglet. H-E stain. x 50.

Fig 7. A straigt glandular tubule branched to two blind portions (arrow) is seen on the center of the
colon section of 20-day-old piglet, H-E stain. X 50.

Fig 8. A straigt glandular tubule branched to two blind portion(arrow) is seen on the center of the
colon section of 35-day-old piglet. H-E stain. x50,
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