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The Absorption of Water and some Electrolytes
from the Isolated Small Intestine of the Rat
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Table 1. Fluid transport of intestine. A Azl 13.9, A A7l 12.0 ml/gm dry weight
(ml/gm dry wt/hr) /hr o] gl o8} o] AutFEoA] Aut wpdko 2] &
Perfusion 10 25 of o] & Jietel old =)ol YAME FAge] 3
pressure (em H0) Cem H0)  gunt glos, 2% A1 A2ADuT & 2he
Location | Jejunum | Ileum Jejunum | Ileum dolgc =z EAA s Fo3 AL oyt
1 st hour N=8 N=8 N=18 N:14 "“:']xb}‘\—o_' 73]';’(} _}f__q}-g] _g_o_]-! O]% g_IE. Xc;l-ll}-oﬂ/q ﬁ?}&i
9.7 8.8 15.9 13.9 3ol ol Foll elMw ol EFe FA4A AH F49
vlgko) HAuko z X Aulo 29 ul—z‘ﬂ:g] 7A%-x}p =t

. . 14. 12.
2nd hour 9.0 8.0 4.7 2.0 on] A gEo] ne usl Bokch = 1068 B4 %
I----FIRST HOUR %8 SR o, SdAAE WA A1ATE A4

---.SECOND HOUR
oS Table 2. Fluid transport of everted segment of

jejunum. Direction of transport was from
16 'JE':'.’ENUM serosa to mucosa. Perfusion pressure 25
. CmHzO.
14 L _‘ " ILEUM
] Eversion(serosa—mucosa)Normal(mucosa—serosa)
I
ml/gm dry ml/gm dry
12 1 u] ml wt/hr ml wt/hr |
. 13 5.0 29 | 112 |
| £ 10t 12 7.0 2.6 | 15.2 |
| > H -~ 2°0 15 6.3 38 (1°| 158 |
| z _\ 1 1.6 8.7 2.1 J 11.5
> 8- 1 i \ 17 10.2 3.1 185
T el /1.5 7.1 1.4 6.7
g |12 5.7 1.4 67 | |
-~ 1. 1.5 5.4 ~mean| 1.2 (2" 4.4 ‘mean
T 4t tz.o 6.8 6.1 2.4 8.1 /6.8
1.8 5.8 2.6 1 8.4
21l Total | 680 | | 1065
; t Mean ‘ 6.8 | ‘ 10.6
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P(Ress;:mg)lo 25 10 25 o] & uiepel Auto w e Fulow slE AL @A
cm My
. 2 F A FAAAA A2zl w2 Aoz
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A 2 A1 7k = 8.0ml/gm dry weight/hr = A Az weight/hr. Q@ wbe] ubgkel Awto z¥el Aufo z
Lot gasgieond, TR dakal 9027 A% g o]F a7l 6.8ml/gm dry weight/hr 4
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Table 3. Composition of serosal fluid transported

by the jejunum and ileum over two
consecutive hourly periods.

Perfusion pressure
(cmH:0) 10 25
Jeju- Jeju-
Locaton num Ileum num Ileum
. mucosal fluid 336 324
Osmolality | ¢ pr 339 342 | 330 330
mOsm/l | 914 pr 344 347 | 333 334
mucosal fluid 146 148
Na* 1st br 139 144 | 143 144
mEa/l | 5n4 hr 140 145 | 142 145
mucosal fluid 5.6 5.8
K¥ 1st hr 40 37 | 44 41
mEq/l | ond br 40 42 | 50 5.1
mucosal ftuid 4.4 4.2
1st hr 3.4 33 3.5 33
2nd hr 34 34 3.7 3.2
mucosal ftuid 7.8
Urea 1st hr 6.5 6.3
oM/l o0 br 71 6.8
mucosal fluid 11.0
1st hr 8.5 8.5
2nd hr 8.7 9.2
mucosal fluid 1.4
1st hr 1.4 2.1
d 1.4 23
SCN- 2nd hr
mM/1 mucosal fiuid 2.5 2.6
1st hr 2.2 3.1 24 3.5
2nd hr 2.2 3.3 2.5 3.6
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& 25cm H,0 F-5<4e gleiA ffae 454 5
=7} 324 mOsm/kg Hz0 o] gl&dl, o|5A9 F=& F
7 A 1A 7] 330, A2 A2k} 333 mOsm/kg Hz0 o)
ov, 3o A A 1A 7kell 330, A} 2 A1 7kl 334 mOsm
/kg HO(p<{.10).2. 24, 4] 3 Ae] +5FH A& o]

5 eiee A%l Yee A nydh
REBFFS Eol, FF o] H2E Aol o

o Aoz %W gl FEL BFALTY 2F %
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Table 4. Amount of fluid transported by the

jejunum and ileum over two consecutive
hourly periods.

Perfusion pressure 10 cm H;O 25 cm H,O
Location Jejunuml Ileum |Jejunum; Ileum

Osmolality| 1St Br| 339 342 3% 330
(mOsm/D)| 2ndhr| 34 847 333 s34
Nat [lsthr| 135 Lo 22 200
gr‘?%tg/rﬁr ondhr| 126 116 209 174
K+ | lsthr| o003 0033 0070 0.057
e 2nd hr | o003 o003 0074 0061
Isthr| 0033 0020 0.056 0.046
endhr| 0031 0027] 0.054 0038
Urea | 15t hr ’ | 0104 0.8
dr;l;w vﬁ/‘ﬁr 2nd hr ] \ ] 0.104  0.081
1st hr ] } 0.135| 0.118
2nd br | 0128 0.110
1st hr| | o.022] 0.02
SCN- | 2nd hr | | | ooz1| 0.029
e st hr| o021 o027 0038 0.049
2ndhr| 0.020 0.026 0.036] 0.043
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Fig. 4. Transport of urea (perfusion pressure 25

cmH.0).

J:-Jejunum, I:lleum

1°: first hour, 2°: second hour.
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Table 5. Directional difference of water and SCN~ transport. (duration' 1 hour
Concentration in transported ftuid Concentration in transported ftuid
Concentra- Concentra-
tion i | Uneverted in the everted in the . uneverted in the everted in the
lon In Per- | first hour second hour fioninper- | frst hour second hour
fusate SCN- | water | SCN- | water | fusate SCN- | water | SCN- | water
— — 11.2 t 5.0 3.65 3.44 7.1 3.36 6.7
— — 15.2 — 7.0 3.58 2.99 5.7 3.24 6.7
3.55 3.36 15.8 3.15 6.3 3.49 3.29 5.4 3.32 4.4
3.49 3.44 11.5 3.30 8.7 3.37 2.98 6.8 3.18 9.1
3.65 3.20 18.5 3.25 10.2 3.53 3.29 5.8 3.20 8.4

SCN~in mM/!, water in m!/gm dry wt/hr)

268 — 89 —




—elE: B QAR 249 £330 AR FL—

Table 6. Concentration gradient of SCN through
intestinal wall,

SCN concentration ratio s
Perfusion ftuid [ Mucosal layer
. vs. Vs, 1.00 1.00
ransported muscle layer
ftuid 0.94
121 1.16 1922 oo
1.13 1.09 ' ]
1.38 1.35 076
) 1.18 1.16 0.72 ]
Jejunum 1.11 1.09
N=10 1.13 1.09
1.13 1.11
1.09 1.04
1.09 1.02
1.06 1.01
z 11.51 11.12
Mean 1.15 1.11
0.95 0.99 w 4 @ O W o)
0.83 0.95 3 2 3 3 3 3 5, 3
0.79 0.99 t S % o g S8 =
Ileum 0.82 0.98 i = :53 o & = g W
N=8 0.88 0.99 e e« W
0.85 0.96 z 2
0.96 0.98 & . _ E
0.72 0.91 JEJUNUM ILEUM
z ’ 6.79 J 7.75 Fig. 6. Concentration of SCN~in various parts,
Mean ’ 0.848 ' 0.968 Numera}s denote the relative concentration
of SCN
Table 7. Concentration of SCN- in the intestinal wall.
No. Concentration Concentration ratio Water content
g (mg/100ml) (to the basis of perfusate) (%)
o
é' mucosal | muscular | transpor- | mucosal | muscular transpor- | mucosal | mucosal
perfusate layer layer ted ftuid layer layer ted fluid | layer layer
53 20.4 20.5 17.7 16.8 1.004 0.867 0.823 82.1 71.2
54 20.6 16.8 15.4 18.2 0.815 0.747 0.883 80.8 80.1
35 17.0 11.7 8.7 214 0.688 0.512 1.259 85.7 76.8
56 20.0 14.4 10.7 14.5 0.720 0.535 0.725 83.8 79.1
- 57 20.0 23.9 20.6 12.0 1.195 1.030 0.600 84.7 80.9
‘..g. 58 20.0 23.1 21.2 18.0 1.155 1.060 0.900 79.1 89.5
g 39 20.6 20.6 18.9 18.3 1.000 0.917 0.888 88.6 88.7
| 3 61 21.2 18.3 16.5 18.9 0.863 0.778 0.891 88.7 87.1
62 21.2 19.1 18.4 19.5 0.901 0.868 0.920 87.8 62.0
63 20.5 15.6 15.3 18.8 0.761 0.746 0.917 86.2 71.8
65 18.3 17.3 21.9 19.1 0.945 1.197 1.044 84.8 81.2
66 19.6 19.6 19.4 17.5 1.000 0.989 0.893 89.0 83.3
67 18.5 20.5 31.8 18.6 1.108 1.719 1.005 82.9 80.4
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Mean 19.8 18.6 18.2 17.8 0.935 0.920 0.903 84.9 79.3
S.D. 1.22 1.75 5.64 2.35 0.173 0.309 0.179 3.10 7.41
S.E.M. 0.35 0.51 1.63 0.68 0.050 0.089 0.052 0.09 2.14
60 18.8 17.5 17.7 19.2 0.956 0.967 1.049 84.2 83.8
68 30.6 15.3 15.6 28.0 0.500 0.510 0.915 88.7 83.9
69 17.8 264 27.8 21.4 1.483 1.562 1.202 87.8 84.0
70 17.7 12.0 12.1 22.4 0.678 0.684 1.265 87.9 86.0
71 19.2 9.2 9.4 23.3 0.479 0.489 1.214 86.1 831
? 72 20.4 11.9 15.3 20.5 0.583 0.750 1.004 87.4 88.2
=] 73 18.1 14.4 14.5 20.6 0.795 0.801 1.138 83.8 79.8
74 18.4 11.1 11.6 21.7 0.603 0.630 1.179 88.5 81.7
75 20.0 10.2 104 20.8 0.510 0.520 1.040 88.2 85.5
76 19.0 11.5 12.6 26.3 0.605 0.663 |- 1.384 89.7 89.7
Mean 20.0 14.0 14.7 2.4 0.719 0.758 1.139 87.2 84.6
S.D. 3.65 4.77 4.99 2.78 0.289 0.300 0.127 2.93 1.62
S.E.M. 1.21 1.59 1.66 0.92 0.026 0.100 0.042 0.98 0.54
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ABSTRACT

The Absorption of Water and some Elect-
rolytes from the Isolated Small Intestine of
the Rat.

Dong Joon Lee, M.D.

Department of Physiology, College of Medicine,
Seou! National University, Seoul, Korea
(Director: B0, pror, et ¥ome Nam UMDy

Isolated intestinal loops of 54 rats were perfused
with Krebs-Ringer-bicarbonate-glucose solution under
pressure of 10 or 25 cmH>0 at a constant tempera-
ture of 40°C. Among them some loops were everted
and the serosal to mucosal transport was also studied.
The perfusing solution was saturated with 95%0; +
5%C,0. Samples collected in the bottom of the
perfusing apparatus were taken with one hour inter-
val. Following conclusions were made.

1. The amount of fluid transferred related to the

pressure applied and regional differences were
through the
jejunal wall than through the ileum in unit time.

noticed, e.g., more fluid passed

2. In the everted loops less amount of fluid was
transferred than in the uneverted preparations.

3. The osmolality of the transferred fluid was slightly
higher than that of the perfusing fluid, suggesting
some addition of solutes in the course of the pas-
sage.

4. Comparing the constituents of the perfusing and the
transferred fluids, following results were revealed.
a. Transferred fluid had lower concentrations of

sodium, potassium and urea in comparison with
those of the perfusing fluid.

b. Unique characteristics of SCN~ was observed
in the transport through the wall of ileum,
having a higher concentration in the transferred
fluid than in the perfusing fluid. Combining
this fact with the lower concentration of SCN~
in the ileal wall the presence of organic anions

in abundance in the tissue was suggested.
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