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=Abstract=

Motility and Absorptive Capacity of the Ileum in Acute Hemorrhage
Jeong Woon Hwang

Department of Physiology, College of Medicine, Seoul National University

(Directed by Prof. Dong Hoon Shin)

The influences of the acute hemorrhage on the intestinal functions were studied in the rabbits
subjected to acute bleeding, amounting 1.5-2% of the body weight.

The motility and the absorptive capacity of the ileum were compared before and after the bleeding.
“Transfusion of shed blood was also performed in order to see whether the deteriorations were
reversible or not.

The tension developed in the direction of the longitudinal axis of the ileum was recorded through
an appropriate transducer, and the frequency of the rhythmic contraction was counted throughout
the procedure. ’

Test solution, 10ml in amount, was placed in the loop of the ileum, and the samples were drawn
at zero time and at 20 minutes. Triplicated procedures were repeated on the same loop;namely,
before and after bleeding and after transfusion.

The test solution was composed of 200 mg% urea, 218 mEq/1 of NaCl and 150 mg% of poly-
ethylene glycol (PEG) No. 4,000 in distilled water. The latter substance was used as a marker
substance for the volume change of the loop. '

The results obtained were as follows;

1. The motility of the ileum suffered little effects by acute hemorrhage. However, minor
fluctuations were seen in the frequency of the rhythm, showing a slight tendency of decreasing
rhythmicity, and it was reversed by transfusion,

2. Diminution of absorptive capacity of urea was noticed in acute hemorrhage and it was inter-
preted as the consequence of the secondary effect of the retardation of the active transport
mechanism governing the sodium transport.

3. Absorption rate of the sodium ion was dropped in the hemorrhage, suggesting the indispensable
need of the blood supply.

4. Osmolarity of the luminal fluid remained higher in the case of acute hemorrhage.

5. There was a tendency of retaining more fluid in the intestinal lumen in acute hemorrhage,
comparing with that observed prior to the bleeding.

6. The deteriorations in the absorptive capacity were restored by transfusion of shed blood.
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Fig. 1. Tension transmitting system and location of
the loop.
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Table 1. Frequency of contraction per minute

No. Iil;legéﬁf Before During After 20 min after| During After 30 min after
ml Bleeding Bleeding Bleeding Bleeding | transfusion | transfusion | transfusion
1 40 1.2 10 10 9 10.8 1.7 1
2- 40 12.3 13.5 13.5 12.2 11 11.8 12.7
3 40 11 11.5 11.6 9.8 10.8 10.8 13
4 35 10.6 10.7 9.8 9.7 8.8 10 9
5 35 11.2 10.7 9.8 10. 2 9.8 10 10.8
6 35 10 10.3 8 7.7 8.6 8.7 9
7 30 9.8 9.6 9 8 7.8 8.2 8.2
8 35 97 9 9 6.8 10 10 9
9 35 11. 4 12,2 10. 3 8.2 — — -
10 30 11.2 10.9 10.9 10 9.8 10.5 11.6
11 35 10.6 10.2 8.8 8.8 8.8 9 9.7
12 40 9.6 9.7 7.9 9.7 9.7 8.9 13
13 40 13.3 13.5 13 12.4 12.7 13 14
14 40 10.3 9.2 10 10 10. 8 9.6 10.8
15 40 9.5 10 10 9.8 10.5 9.7 11
16 35 13 14 14 10 10.5 11 13
17 45 11 12 10 9 10 11 10.5
mean 37 10.9 1.0 10.3 9.6 990 | 13 | 108
AsE B 5 drh o] EAAE 849 At
— 945 FEAE RAGE o o & S 5A o] 58
e a4 il 2 4FH AR & FUF
Ampitude & 208 A 2ml 449 A8 Adstae 4d 44 A
ki FHN Y FEst U2 o] FFIHo] Ad=gl
& Bela gvt. 208F I ALAFA A4 0. 166
— mg/ml ¥ 0.262mg/ml & vepigle}. Ads F2
I $ =% Bbl 164% Wkl At FEAsE L
Freauency g o FAA 10vtddlAL FE2 F45l
E e 3 Fa) z2-g veb 2 glvh o] Eel vlebd AL o

&9 FEolglon feide] Tl a4 of

/ oh ke BEe $4¢ FY A=A A6 AstAH
/ 7 M//// A& Al FERE AADL FEFE SHE ¥
leedln W Trcn}sjfu/ssf)[ %ir’}-.

cases of increased rhyrhm»cny comporing with the initial

D3 Jatves(prior to bleeding) Polyethylene glycol% Ao} A -S'—‘T—QX] G B4R
cases of decreased rhythmicity "ol E) = s /a Q=

scme as initial  volue "ﬂ ’6 ?é-’} ] N ]’°’] “ﬂ"ﬂ O%E}Oq
249 WaE gele Aol

Fig. 2. Fluctuation of the intestinal contractility in & o] Ade A} o] KoL 2037k loop e &
the course of hemorrhage and transfusion. . .
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Table 2. Concentration of urea-nitrogen in the test fluid over plasma level (mg/ml)
Before Bleeding [ After Bleeding After Transfusion
Ne. Initial l Final I Difference‘ Initial l Final ‘ Difference| Initial ‘ Final k Difference
1 0.549 0. 098 0.451 0. 547 0. 169 0.378 0. 556 0.163 0. 393
2 0. 529 0. 194 0. 335 0. 564 0.239 0. 325 0. 604 0.334 0.270
3 0. 585 0.095 0. 490 0.59% 0. 085 0.510 0. 600 . 0.165 0.435
4 0.534 0.074 0. 460 0.634 0. 264 0. 370 — — —
5 0.517 0. 157 0. 360 0. 647 0. 307 0. 340 0. 567 0.187 0. 470
6 0. 643 0. 170 0.473 0. 648 0. 205 0. 443 0. 640 0.192 0. 448
7 0. 586 0. 128 0. 458 0.578 0. 339 0. 239 0.622 0. 267 0. 355
8 0.530 0. 068 0. 462 0.580 0. 295 0. 285 0. 600 0. 190 0.410
9 0. 406 0.018 0. 388 0.427 0.247 0.180 - — —
10 0.545 0.179 0. 366 0.544 0.215 0. 329 0.585 0.219 0. 366
11 0. 492 0. 183 0. 309 0. 490 0. 267 0.223 0. 427 0. 150 0.277
12 0.521 0. 461 0. 060 0. 531 0.211 0. 320 0.571 0. 256 0. 315
13 0. 461 0.118 0.343 0. 466 0. 256 0.210 0. 566 0. 286 0. 280
14 0. 642 0. 300 0. 342 0.610 0.287 0. 323 0. 607 0. 265 0. 342
15 0. 505 0. 149 0. 356 0. 455 0. 240 0.215 0. 555 0. 240 0. 315
16 0. 657 0.245 0. 412 0. 652 0. 339 0.313 0.612 0. 256 0. 356
17 - 0.630 0. 180 0. 450 0. 657 0.485 0.172 0. 669 0.217 0. 452
mean 0.549 0. 166 0.383 0. 566 l 0. 262 l 0. 304 0.591 0.226 0. 366
PEG 5% & 4 glod = Al 84%%d], PEG  Osm/l, APFd] 383mOsm/l 2 Folzlx 8zl
59 44 &5 449 dle4E Fid s4%S v 364 mOsm/l & 123l o).
bl Ag A7 W zsksivh o] Eole AkAAS AeAE AnA ek A
PEG 554+ 48 Ad EA $4571E Bel& A FE4AE e Hwyon wlge] Pgoemz 470m
o weh 84% 2 as¥EdAst %% 22 Om/ludz T8 BAE g Lol v 20
L2 AgAd Al AR Aol wel AR A4 E A% T AFAFEE AgAe ¥ls 4€A
S|4 F471 A8 AL Tka 9o ol dlSgle]l Eolgrirt +E2 APA Fom A
A 3 Fol = A B YL loop vloll 2087 T8 w9 St B Bolgld. Al 3EAAR AFAFEY H
AFol - %’—Eﬁiﬁ]—% vl gel A e E S 3% el gl
TEE 5T Aol gouv 208 At Fol = AP A o} 4z} o] ABA FA WA FFuct 2

4% % Y54 A AR B & A7 16,
184 ¥ 171mEq/l g Belgle sddes *—Mﬁa}
= dgle] dasl Aol & *‘%401] &
9 £Fo]eFEst Fol F4Ade] A& 193—‘—,
484 & B HLAAZ 3B 2ol g o]
S o] FRD Aol Relgle=z FE el o
A aFFon Rt e S

AEE vheh el 248 SFH Fo4U £Fel 9
5 7t 2] A8 AdE Elze AFosn
foopiel o] AFAFEE o] B st AhE vt
Weleh Al 4Fe A Aol 2087 FU S99
AEAEEE B 4 dom FFIE AP 344m

o] FF715e & 9FE vlA ol E AAFoH

FU2 F4715E d55e] gk
| gt

%9 1.5~2%0 3 Bete ok
» 58l &l gk & Fuko]

= %i.zv} o] Aol FAE &% Xéoﬂ =3
G VA7t R obd F Y 2 A
& Dabney (1964)71 o] =l 818l whe} zbe] epine-
phrine 4| %-¢] 4%2 YFF L FHLd=E T3
A gl = oldrt & wWIEE 24 EE Ao
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Animal Number

A. Reiative volume of the loop after 20 minutes period.
- [ controt Bleeding Transfusion

mosm/I
4201
410+
400 1
390
380 3
370 +
360 |
350+
340
330

B. Fluctuation in the amount of the terminal urealafter 20minutes)
in the luminc! fluid ofter bleeding. In the majority an incremant - 320
tendency was revedled. 310k
ES increased after bieedin i
g,0nd decreased after transf T i
increased by bleeding,and further | ot rh ) U:W 3C0 Control Bleeding Transfusion
.and further increase dfter transfusion ; ; i
. rity of the fluid placed inthe
[Idecreased after bleeding . ¢~ Osmolarity o P

ileal loop for 20 minutes.
Initial osmolarity was 470 mOsm/ |.

Fig. 3. Volume of the loop, amount of urea and osmolarity of luminal fluid.
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Table 3. Concentration of sodium-ion (mEq/D
Before Bleeding ‘ After Bleeding After Transfusion
Ne. Initial / Final Idifferencel . Initial ’ Final }difference Initial , Final difference
1 212 152 60 194 172 22 208 156 52
2 200 160 | 40 199 176 23 204 166 38
3 212 160 52 204 172 32 208 144 64
4 224 152 72 224 186 38 — — —
5 208 152 56 212 160 52 208 158 50
6 210 150 60 204 162 42 220 158 62
7 220 150 70 212 184 28 216 168 48
8 216 156 60 216 184 32 218 162 56
9 212 148 64 216 192 24 — — —
10 218 164 54 215 188 27 214 178 36
11 218 172 46 217 196 21 218 186 32
12 218 178 40 218 192 26 212 184 23
13 216 178 38 216 194 22 212 186 26
14 216 168 48 214 190 24 216 180 36
15 214 166 48 218 198 20 217 186 31
16 210 176 34 212 192 20 216 184 32
17 212 158 54 214 182 32 210 172 38
mean 24 | 161 | s | a2 | s | 2o | o | m 42
Table 4. Final osmolarity of the test fluid placed in T 849 dom vy AYAdE T4r) 50| A5}
the loop FAEL HolZ gr}. o]l HFAHez = dhix
Os/D  sulg A F4dE 4Fole 54 FeAde E
No. Bllaggirr?g Bfgoefé?;g Trﬁgﬁgion 4 o] %] Eo] 51 (Schultz, 1972) whetd 229 &
1 349 376 364 49 o] FE TAE Ao A= dFY Fast
2 349 383 372 dAdee 0 4F4% AAzdns v oJHdy
3 335 381 380 (Varré et al,, 1965).
4 355 383 — £%9 F4E A4 AAL Adetn sz =
5 336 371 383 = B AL o] ol Fael ekl AU 4
6 854 370 313 FFel AR AT E AL ) I3 g =@ 4
¢ %2 4 58 2 AR L3454 VES A4t £ o
: o ot i Do §4o1%0) S HAE A% RE 2ol
0 o 561 240 a9 e FAAAL T35 23U A
11 341 381 341 i @l fEo] A a3k FEE P59 A
12 322 344 344 AL 4 QS o 2 ddy Ay gle
13 343 401 387 THAZY FHEY T 4ol Aula) Qo a4
14 340 375 361 & Al AZo] 227 HEQ Rolck,
15 374 412 375 FF e TEAL A5t 954 (AL wRsn
16 332 348 341 ALAE Aok Fh A s 5del dad F
d 50 Sl A AR $09 ATABEE ALA 453
Mean 344 383 364 I AL A Wzt 2 AR Fag e
£7]-& polyethylene glycol (PEG) &z d42 3
2 Add s 2354 2z w A A Aste) ud AhAeE Azko] B 4oL T
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Z=: AE de gk

ZR e A AololE A Awgkome] B3
o] Fo] 7hEdhe AFoles)t o] TEHen guksr
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A FEA R sl dA%on HEIAFE o
MAR 2R Al 9T Ads £
st Wg e Y= AR F0lTE RS
£2]=(McArdle & Chin, 1972) <(shock) =] Eeil4
AR 4ol olHd s AL e L' ol F
A Fe. 238 425 endotoxin o] AH¢ Bl
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Ofh
(Ui
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