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Regional Differences of Entry Rate of Freely Diffusible

Substances from Peritoneal Cavity
Byeong Deuck Cho and Dong Hoon Shin

Department of Physiology, College of Medicine,

Seoul National University, Seoul, Korea

The entry of antipyrine and urea from the peritoneal cavity of rabbit into organ tissue and blood
plasma was studied.

Two hundred mg of antipyrine plus 300 mg of urea in 10 ml Ringer’s solution was injected into
the peritoneal cavity of anesthetized rabbit.

“The injection was made from above of a rabbit kept lying right side down and it enabled part of
the abdominal organs (liver, intestine, kidney) was immersed in the injected solution and kept high
concentration gradient throughout the experimental period. The remaining part of the organs was
covered only by a thin film of the test solution.

Subsequently, in this part of the organs the concentration gradient of the diffusible substances dur-
ing entry was presumed to decrease as time elapsed.

Four pieces of the liver tissue were taken, namely, the right superficial, right deep, left superficial
and left deep portions. Two were taken from the small intestine, one from the portion which was
immersed in.the fluid and the other from that above the fluid mass. Both kidneys were separately
analyzed.

As a remote organ the gastrocnemius muscle was taken from the right leg of the animal.

The intervals which were the time periods elapsed after injections were 5,7,10,15 or 30 minutes.
At each point 5 animals were sacrificed and the concentrations of the test substances in the tissue
water were measured. The results obtained were as follows.

1. In the liver the right portion which was immersed in the fluid showed higher concentration
of the test substances than the left portion and the superficial region exceeded the deep region. The
concentrations diminished as the time elapsed after infusion, §articulary in the case of antipyrine,
suggesting circulatory removal of the substances. In urea such decreasing tendency of the concentra-
tion was not obvious, and suggested slower removal rate of it as compared with that of antipyrine.

2. In the small intestine there was no regional difference in the concentration of the test substan-
ces. Because of the intestinal motility different portions of the intestine were seemed to have bathed
in the fluid of the same concentration. In general the concentrations in the intestinal wall exceeded
those of the liver, suggesting a slower removal rate than in the latter.

3. In the kidney the accumulation of the endogenous urea was predominant, and the accumulating
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mechanism in the renal tissue went on during the period of the experiment. Therefore it revealed

increasing tendencies as the time elapsed. The penetration of the test substances in this organ from

the peritoneal cavity secemed to be slower than in other abdominal organs, namely liver or small

intestine. Part of the test substances in the kidney were abviously brought by the blood stream.

4, Rapid exponential decay of the concentration of antipyrine and of the osmolality of the perito-

neal fluid was attributed to the extensive removal through the whole dimension of the peritoneal

surface, and the remote organ such as the gastrocnemius muscle attained a fairly close value to that

of the abdominal organs in less than 30 minutes. The factors which related to the absorption rate

were discussed. They were the concentration gradient, permeability and the regional perfusion rate.

A =

Agrol vt A FE A B} (peritoneal cavity)oil
Z4¢ 20 ¥ F4He) £YYFo R Bl
o gHA 9= Adelth. DOGEM, 1965y A%
% 2324 2] oz} @43 (Courtice & Simmo-
nds, 1954) & AWTF A Yobjogdy F4

& Beo] 2uke BAEAG gt A (barrier) &
olE3 9 Aol ohvet Lo AT E I

51 dk-2-7f(reactive membrane) (Shear et al., 1966) o}
2B FAAE 4+ Ak
FAe ey EA549 FRE WS 2 RAoldA

B-4(ascites) 8] 719 ) (turnover)s} =i A 7+ 40~80%
o ckel AT S = AP Lubgal A A
A4 500ml & FOISHTL 24 A7 Foll AFae wed 2
Aol AR F4EYgE ¢ T (Mengert et al,
195D, =¥ Aol APTE Julg Ad4d w8
F47F =2l AETY 0%E shaldol flol
o gL F3d L89S A9 dAgE THAE A
e B3 = gt} (Robinson, 1962).
f&sﬂ gozys e gl o Bike W4
Hul7d £ 4 (peritoneal dialysis) G A 22 F3
%%51—7— Ros AA7IE ®al, HrhEY % Chyperk-
alemia) £¢& barbiturate \} salicylate(Etteldorf et al.,
196108 FEAd B934 S5t 2459 sl EAL
AAge. = Y Chypertonic solution)& =7l
FUgezd 35 (cdema) ¢ AFAA FE glo] Max-
1959) 24 o] Fo] F wpakdl, = Hulj
o 2 He e} (compartment) o B 2 S E sl =
22 os|E ek olg o] ww w7
Az Ak 429 2 (extracelhilar fluid) T3¢ o)
o E3gr Aelwh
Bty spole] 7 FE7 FHol Bl A
qlo} 5kg- o]} o An 2F(sodium)e F3E
L5 Az ¥l#H gt F71En 2 (ecalcium)S Al A s
A} vasopressin & H 73k FFAA o] AAlvka gt

well et al.,

ol rlo

fo

Fsl

Halhge)] Fogr g A AF-9H(colloidal osmo.
tic pressure)] Fulv ATF FHAEY S £
548 AdAgt 2eu 107°M/liter & DNP &= 3
B 434 Fx oerola §otk(Shear et al, 1966).

Eupgo 2868 F47 R Pl Flol, £9
AL Bagezie = PR L dods S
Eol7ste AL 2 ol ko (Raybuck et al., 1960) Z=
£ D04l #3td = £A96DL antipyrine o 5ted
AAgdo zdeE Ax FAN 2e ndFgch

2us o4 2ue Wol, 3 F4wAL Max
well 5-(1959)¢) &l8t= 2.2M?e| 2ol 2Fd A &
47} A GA T e 3F 1 ¥ 0] (Allen & Weather-
ford, 1959)2}a. &t}, ~ Epinephrine o]t} insuline 5%
Batte g iy JAGd F4Ee] FATY glycogen
FF& AFANAY 5742 L% 3 H(Rafaelson,
1964). 53] AATY Z A GAsA FaE e
EE$ T skl F4El HF FokAle oflfE,
£ 4] (inspiration) ©. 2 @ujqtet &2 =}te] 414 (stretch)
el =he] 7 (pore)ol AW B ohizk dshaie o
ol Holx FAALHIIER) Ao #Eoleh &
th, a2y BE B @A3td 4Lt e AL
ol F4g Sdo] qlstalvlel velvte &% BW
AP EAY 5 F4ob LetteE A€ ¢ ¢ ddd
(Allen & Weatherford, 1959).

o] Aol A& antipyrine 3} urea 7} E-3-A7|dl FH4k
3H He 2L A S0 A3 fRAA R

= ek

z]@ 25 4 (lipid solubility)e] =] m* & antipyrine
= 2v v Mz 2440 FAN AL B
2 Ay i.z_d] A A3 2} (Reénkin, 1955) Renkin
952)¢& A Q) solubility A4s] Rt} A A—F 2
7%]4‘—(hp1d water partition coefficient) 7} ZZE3 2] 4

Al FAEE oS 22 FAE AT FEYe
v Chinard $(1055)2 antipyrine = =z o 29 2z
£E7 ARl FAE A ARG T L9 FA
£5F% @22 2R goho 2 dREEst T4

o] urea &
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gL Fol A antipyrine 3+ 0] 9 FEE v ST FEE
Z 4 &% WAk

Urea 2] 4ol @3tele $373 4% ok &%
(Schloerb, 1959), 4124 Alx(Gaenike, 1961) R =
£4 (Cross et al., 1960) F350l B AF50 Qo
= 23 2 d¥E, 5 d4—x A4 (blood brain
barrier) 54 A GFnE EY oAx FAER AFF
Al EAg} a82E L $E ures £94& F9Y
selets 435 4%k (effective osmotic pressure)2
& A 7o) &AskE =keh(Renkin, 1952).
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Aol ole of (fluid)e FQlste BHA71et 44 7
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2 24¢ acid oz A9 2ds FHT 3wl

Pl el yol Tz EF AdAAe=R
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Table 1. The concentrations of the test substances in various regions of the liver. Antipyrine, 200
mg, and urea, 300 mg, in 10 ml. of Ringer’s solution are injected into the peritoneal cavity
‘of male rabbit.
Interval: Time elapsed after injection.
Superficial region' the portion of direct contact with peritoneal fluid. The thickness was around

mm.
Deep region : Next to the superficial region.

. ) Interval Antipyrine (mg/?) Urea (mg/l)
Xp. NO. - . R
. Right . Left Right . Left
(min) supelrgficial Right deep superficial Left deep superficial Right deep superficial Left deep
1 360 286 351 233 867 491 496 393
2 223 180 218 206 504 405 466 417
3 5 446 363 380 285 504 361 483 247
4 305 221 241 221 307 234 295 197
5 224 143 215 205 429 329 402 387
Mean 316 239 281 230 486 364 428 348
6 206 177 139 127 355 345 378 305
7 193 180 180 148 613 624 532 504
8 7 246 177 175 161 300 248 294 207
9 212 100 232 221 439 489 489 476
10 326 258 198 177 530 299 347 250
Mean 237 178 185 167 447 401 408 348
11 116 122 100 95 750 328 636 315
12 206 170 180 128 581 284 423 367
13 10 247 181 250 242 492 409 236 210
14 216 198 202 197 323 288 341 321
15 165 168 136 128 228 196 224 212
Mean 190 168 174 158 475 301 382 285
16 280 246 206 197 467 366 382 332
17 160 152 162 158 489 406 350 322
18 15 272 174 211 156 477 430 397 398
19 133 106 108 118 354 306 345 324
20 319 282 284 270 497 464 379 204
Mean 233 192 194 180 457 394 ' 371 l 316
21 125 124 117 98 547 515 468 417
22 160 126 147 187 436 325 375 298
23 30 76 72 65 74 284 282 320 254
24 140 139 108 106 289 176 259 192
25 137 129 137 129 570 480 527 441
Mean 128 118 115 109 425 356 390 ‘ 320
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Antipyrine $3A 2 Futfd APEA F4
2o % 3w B2 F HA3gd AR AEH
2ue 3l6mg/l el AR AT FEE bl
e BRAAL 230mg/l 2 F 3o Fxulg
2 1:0.77019ch. AL A AA Aol 300l
QL Qe FEst T FRA A7 128 mg/l 2} 109
mg/l 2A FE uEL 1:0.86¢] %ok

A 13 BE e, AVT pAEA A AAF
Ao BEX FE7 9& B ohlet AskAzkel A
Ao @zt 2 Aol A8 antipyrine FE7F Al 1 ZAA
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Sk Azrake Aol et AHdelsh
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TFig. 1. Concentration of antipyrine in the liver tissues.
The right portion of the liver was immersed
in the peritoneal fluid and the left portion was
above the mass of fluid. Superficial region was
direct contact with the peritoneal fluid and the
deep region was next to the former.
Gradual decay of the concentration suggests a
rapid removal of the substance by the circulation.
Antipyrine infused: 200 mg in 10 ml of Ring-
er’s solution.
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Table 2. Relative concentrations of various regions of
the liver to that of the right superficial region.
Right superficial region is 1.00 in each animal

Inter- Antipyrine Urea

Exp.
No. | (ainy| Right| ZofE | Left | Righdgef | reft
deep | ficial| deep | deep “rioiop| deep
1 0.79| 0.89 0.65 0.71 0.72 0.57
2 0.81] 0.98 0.92] 0.80 0.92 0.83
3 | 5 | 0.8 0.85 0.64 0.72 0.96 0.69
4 0.720 0.790 0.73| 0.76| 0.96| 0.64
5 0.64] 0.96 0.92 0.77] 0.94 0.90
Mean| 0.76 0.91 0.770 0.75| 0.90 0.73
6 0.86] 0.67] 0.62| 0.97| 1.06l 0.86
7 0.93 0.93 0.68| 1.02| 0.87 0.82
8 | 71 0.72 0.71 0.65 0.83 0.98 0.69
9 0.47 1.09 1.04] 1.11] 1L.11] L08
10 0.79| 0.61 0.54 0.56 0.66 0.47
qu um}&w 0.71 0.90] 0.94 0.78
11 ‘1,05 0.86 0.82 0.44] 0.91 0.42
12 0.83 0.87] 0.62| 0.49 0.73 0.63
13 | 10 | 0.73 1.01 0.98 0.83 0.48 0.43
14 0.92| 0.94 0.91 0.89 1.06 0.99
15 1.02| 0.82 0.78 0.86 0.98 0.93
Mean 0.91 0.90 0.82| 0.70| 0.83 0.68
16 0.88] 0.74 0.70 0.78 0.82 0.71
17 0.95 1.01) 0.99 0.83 0.72 0.66
18 | 15 | 0.64 0.78 0.57 0.90, 0.83 -0.83
19 0.80| 0.81 0.89 0.86 0.98 0.92
20 0.83 0.89 0.85 0.93 0.76 0.41
Mean 0.83 0.85 0.80 0.86 0.82 0.71
21 0.99| 0.94 0.78] 0.94 0.86 0.76
22 0.79) 0.92 0.86 0.75 0.86 0.68
23 | 30 | 0.95 0.86/ 0.97] 0.99 1.121 0.89
24 0.99 0.77 0.76] 0.61 0.90| 0.66
25 0.94 1.000 0.94 0.84 0.92 0.77
Mean 0.93 0.90 0.86| 0.83 0.93 0.75
ﬂﬂﬂﬂ%ﬁﬂﬂ‘%+ﬂ#iJ%P%d@zé 3
2 5 358 Aolsk BAE Al 2o} 15%

G A ol e
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1% g

2R A8 3

%E_E_ vladld &L #HExnvl = ¥y REe 2
ol et L AL antipyrine 8] 79} whs}
A olsivh mEu A 2RNAY FERXE 2 A2



o eld wlel 7ro] A ZEA A wie}l Az g} Table 3. The concentrations of the test substances im
E 7Sk Tuala 2gch the intestinal wall and in the content of the
lumen. No appreciable differences are seen in
the different regions, suggesting prevailed mo-
tility and mixing of the intestine during the
I interval which is the time elapsed after injec-
500 tion. Gradual decreases in the concentrations.
of antipyrine are noticed-

4001 .
bl Exp. | Inter- Antipyrine(mg/I) Urea (mg/D)
£ v ovel © c
. 300° No. | (min)| Blow |Above| """ Below|Above| ~om%"
° 1 4821 489 172} 520] 570, 360«
5 200r 2 407| 283 85| 645 509 246
— gf‘;*:‘ superticial 3 5 330 307 1200 556 414/ 208
—x— Right deep | - .
100F —o— Left superficial 4 3200 47 328 391
—ao— Leiy deoep 5 281 554 -~ 328/ 468 —
0 , ) . . ) , . Mean 364) 410 126 475, 470, 271
5 10 15 20 25 30 35
Time in minute 6 446| 2720 258 412| 344 —
7 310, 278 —i 700 700! —
Fig. 2. Cor;lcentrattxon of urea in tel(lie lge:hzlsztiito:;i 8 7 1251 166 78 259 I
right portion was immersf 1
fluid and the left portion was above the mass 9 488 570/ 161, 585 606 227
of fluid. Superficial region was direct contact 10 219 213 98 342| 437 195
with the peritoneal fluid and the deep region Meanl ( 318‘ 200 1 49\ 460l a7l o
was next to the former. '
Relatively steady concentrations of urea in 11 285 238 281 480 522
the respective regions suggest slow removal 12 124] 149 —| 349 197
rates by the circulation. 13 | 10 | 349 303 — 354 420
14 416 328| 127 398 181
= 2 ¥g Yis5 Wiz 3 F-F Afe 9] 5 v 15 349 352 82| 263 296
28 A 22 2oistE ARG w2 #el AT Mean 305, 274| 165 369 323
FE Aare] FAsx g1 B3 A5 e FTEAA
T ot ureast Aol Eol Bl LRFA P ig oo =
3 2 3t L &% 7} antipyrine X
g3t whe Fod wbd AT S aniey 18 | 15 | 200 186 136 552 412
o mell ARelet AASE ol o _ 19 178 169 103 450 450
e #xiel B2 A 33 AR 2e st 20 427, 201 193 284 372
ol AEA ez Fapael 9w Yol AA ¥
Yust i gio) AAT FeAAY B2 Aelx ¥y M | o 20wy 4y w6
P42 21 1311 101 85 505 411} 323
2=z} antipyrine 2 x 7t 7l A 2} ke Fol 22 154\ 177/ 104, 382 340, 307
2A % x]-ﬂ o)m Fuiel £ FUT F 58 A 23 | 30 158 1320 70 - 487 327] 247
Ao £ g B3 = fojo 4 FE8 FE T 24 134) 148, 144 471 430, —
F5bed 316 mg/lol gl vlel wisted Fx F F2el % 139 169) 92 498 456 —
AL A7 364mg/l e 410meg/l E ebigieh 30E Mean\ \ 143 145 99\ 469) 393\ 202
$°ﬂ{— 77 A 109~128 mg/l & 2gEd Frle
143mg/l & 145mg/l & A% 7AdA el ¥ 3E Ureat 30 % 7tx $59 %ol FAA &€ A
%A —s—}ga g, ARAsd #e A2 FEsE BAAL = 94 A % Aol Al
% A5 gl Ash v £ Aol glek. AR REBAAY FAL 29 ko] BEEA ZH
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Tig. 3. Concentration of the test substances in the int-
estinal wall,

Antipyrine shows gradual decrease in its co-
ncentration, showing rapid removal by blood
or lymph flow. On the other hand urea shows
relatively steady concetration, suggesting slower
removal in comparison with that of antipyrine.
Higher values in the figure are responsible to
the endogenous urea in. the tissue and to the
larger amount injected.

Aol glo] A ool FAsAE Faldod e AL
ol A 2w antipyrine FEE FYF A& 4]l
Z7hatgest Bl gRadtgl . 5] (peak) st 10 &l 9
At ol 2L Fxe W ETihn FAN4F
) A4 antipyrine -& olAl U A FA$L FE 1
% g ekl

HE BE Al 43 AGH AREY FEF HoY
=}

Antipyrine FE% 7246} A FAd) 4] 9%
A F2 el AL 5 BdlE el A At
8 A& 3EA 1eldeh = A F A G2 A
2 AR AL A7 A g AFsE Akl o
stk &, A 5E £33 2S5 Aol A 108
mg/l 2 2mg/lel gy Aol 30Lol= 141 me/l s} 124
mg/l 2 73 = FSlel A #Egt H4l 109~128
mg/l vk AP A8 BFFe] 143 mg/l £ 145mg/!
o A7 7ol A ’

AANAY urea FELE og} 2 BHE L 23
&8 k% nvl ol AL 5 R 5 AAANA 94
mg/l, #5F QA4 98 mg/lee =L & Bd 7
o)t L FAN AL gk 2~39 He FEE R

oS F ol A Aslell =t AFed 0F F
ol 244 1,582me/l, A3 A 1,455me/l B ¥
L Sxd TR NALE B o) A= urea
7 AR Fas Z gl ohizl AFA At

A 14 A 2% 1967— 163

Table 4. The concentrations of the test substances in
the kidneys.

Gradual increases in concentrations are ch-
aractic patterns in the kidney. Slow rate of
penetration of antipyrine into the kidney and
the concentrating phenomenon of urea in this
organ are noticed.

Exp. fgser- Antipyrine(mg/l) ‘ Urea (mg/l)
No. " (zmin) Right | Left } Right \ Left
1 183 o4 1,438 1,480
2 93 1300 1,740 1,791
3| 5 120 100 592 662
" 105 72 413 495
5 88 65 536 563
Mean 1 | 108) ' 92\ 944 998
6 160 114 770 884
7 118 w7 1,283 1,368
8 | 7 86 90 573 530
9 168 u7 L3 1,189
10 98 11 831 1,056
Mean 126} 108] 924] 1,005
1 | 113 93] 584 580
12 83 771 1,508] 1,268
13 | 10 123 132 620 612
14 105 88 715 654
15 135 149[ L1738 1,120
Mean| 112 108) 938} 847
16 9% 136} 825 835
17 125 108 1,170, 1,142
18 | 15 106 go| 1,395 1,340
19 121 s 1,237 1,125
20 | 149 1,125 1,570
Mean 110 119( 1, 150% 1,202
21 137 121 1,067 1,290
22 122 118 1,360 1,213
23 | 30 117 122 1,465 1,538
2 187 131 1,776 1,222
25 140 125 2,240, 2,000
Mean 141] ' 124[ 1,582 1,455

g 2% A% FEeE sl 2EEeh

DPH SR 33 PR AY 4 Az 2ot £F
YW 2 urea Bl A5 Belste Aoz woAE
antipyrine o) 8 = 9 AT (M. gastrocnemius) 4~
v FEx "WAe Bgrh
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Fig. 4. Antipyrine concentration .in a remote organ,
gastrocnemius muscle.
Antipyrine is carried by blood stream to the
remote organs and approaches to the equilib-
rium value with plasma water.

A 45l Ak o] 152 S8l 304 Aolel WA 4
(antipyrine 5% 100mg/l W &)= 3] sH74 A
AL & 4 o= F1965)e] Aol antipyrine
FAST A2 A $EHE SEE LAY A
shastd T FE A4S $E5t _zl B
B¢ Bxe Rzad St 2Ee udtgs)
Hotzo) B Bubgd & Suhg) AYEAE @
Foke 49 10m/§ FUL LY Aol Ay F
Bo7te] AEeE Aol A antipyrine FESL AT ¥

o rlr iz

% (osmolality) & Al 5 =9+ A] 6 oA b, F sFA AL
t} exponential }A] 7Z+&Fe Zhoh,
.-y .
E' t0 E
.
o}
X 9t
2 :
::;Q .
£ ol
< . .
S . .
§ 7t . .
- . .
s °
‘E .
S & *
e Of
8 L . -t 1 L L L

57 10 15 20 25 30 35
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Fig. 5. Antipyrine in the peritoneal fluid. The injected
fluid contained 200 mg of antipyrine in 10 ml,
that was 20,000 mg/l. After 30 minutes elaps-
ed it still revealed high concentration, 's}_lowing
persistent concentration gradient between the
peritoneal cavity and the adjucent regions.
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Fig. 6. Osmolality of the peritoneal fluid. It started
with the value around 900 mOsm/! and ex-
ponential decay with regard to the time elapsed
was visualized.

Antipyrine & 30 o] 2 FollE ¢ 6,500 mg/l &}
FEE VeI gdoenz Fdd FE9 g 3FEAL
E 45 E dged ad AR & FEE YL
4 43T Fovt GEHI A= WA 7] Azke] =
£ Aeolrh,

AR 255 A ASEE 98- antipyrine 2 200
mg/10ml £+ glemw oA 2 oF 100 mOsmo-
le/kg, = urea & 300 mg/10ml E3Hsle o]z o2 500
mOsmole/kg o] 7. ¥ 8 (Ringer’s solution)e] 7}A&
A22 22 E 4sldd of 900 mOsmole/kg 3 Y& 4+
24 FEY Aoivh. 23] FYF 584 550 mOsm-
ole/kg o] 3L2 Wiz 0} 15 Ho] Ayt Foll & 350 mO-
smole/kg 7t 2 glof obd Y& wRT YUk A
38 HPol e THEA ZE-E Rol vt

a2y A AdY AARd $E e g Fge=
A=t st E o)A o] T FE AT (effective
osmotic pressure) S #] £33} AL ohrh, AA S
A7 E33te B4 BAL ATWAY A5He) 2
4 g7l dEolvh 308 e FAAANAY 4F3 =

I B2s slgieh
I 1
o] Aol A A83q AFEAQ antipyrine o] v} urea

= AW o TE(comportment) 2}o] 8] 73A =L 4
Al Fadhe B2 dEA gl

53] antipyrine -&
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urea 2o}E B34l 2 A& 29 3 S 4Y(Tho-
1958) W& =x AFR—F A5 Uip-
id-water partition coefficient) (Renkin, 1953)¢l &Z&
e Aoz "ém‘ﬂ ek zAlsl YoldlAe a3e
WA = Aol 8] A6 A& T (pore)-& F3te ¢l
2o]7E Aol ohizt Alxu AR E HL o oA

mpson et al,

24 Re] antipyrine o] EAFTIE o} FH ARA

£¢ YA 29 AxET Hoh(Renkin, 1952).

Urea = antipyrine 2v}e F34¢] A7l & =
A7k Hl A 5 %514 (specific permeability)o] & ¥t
9 1/2¢ HE Aol TAE BAL HolA # 57
Akl Belot o) 1898 Tl o] RolAE AL
(Landis & Pappenheimer, 1963) %1k xﬂi“—}‘-— 3}
AE urea ) A4F mie] geowd sHs¥ Yol
o, '

Bob7de] 9% 10ml 8 §of & AFo] LolAl Hut
k& of ) wh(fluid film)e Bwbe Ao 1A ¢ A
ol ok,

A& Sl A% Ao (serous fluid)o] U+
Ao2 mopole) A 1 ofo] d~gmloleke HILZ(Ra-
ybuck, 1960) =] %o} Mo} EAelE ol YE& ok

3 Aol
2dzz $AE4 SA2 A 94 FAG 2
WE 237 ‘i‘—cr—H Aoldl e 2 BEAAL ¥

;1
e godeo] mel WA AL SAe|x
! Tfoﬂ Ax 2xch g Relt
Ag 24430 FEE 49T Q
‘l“—hﬂﬂH Fpgoleh A TN 4
2 29 Aolsd AR B FEE 29

L7

Mo
r:‘anﬂljgl—"aki’vwi\"
i

03'4
lo
«‘u
.Ii)l«
lo

4 A
el gy =
Aot = Fopdo] AL Wl AfelE TASE
b ez
oz 2ATEY FEE 2 ade £24Y
Fopolst shileh obFe Bdol vhgow FHaw Fel
Adehs 5 Ashiol eatel HEsw A% Fob
A9 == A HSg el BYUch FA6HA
DOE 437+ FUstAE Aol $XA5) 4R A
FE %E 33 T 4 U9d AL whE W A
Q¢ A 5 FEE H4A7 A% ERBAe DO
T FUT A o grh ZAFF YUPel Hod
HEH e S22 AR 24 $3% FE5} T o
o,

¥ A

ol
=

A dAuAY 29 &

5 FERA FAL Y
N g Xlﬁé?s% =9 EFne
) '

L o
£,

at

& A7 ZF & reservoir Sl A gl

o} }7 s8] Aol A% 2L FEAI FAHY 2

Zege 0“25‘-01} A&stnzy 29 $E Av A=
uFkd 3E Fe) Fedelch, Ao Sas mi
A4 (mixing) & J&AdA T4 AFHd FEHA
t £0%7DY 4dAH2 ivi 2HE. §-ke] & reservoir

,,_0“ 27 9 S u-,ﬂu]. %o]—i‘/}- ohzke 25 73 ALY o]
= FhE 4R A%E °l AgAste & e
o ok & 5 E4 ﬂ AA Aol AREALA

o ¥ate FEFAAA A2 2ALAANAE FEY
v o) AR 80~ %ol gt E A AL FAA
AAF 28ANA 295 TR Az #Fol
%& gro|glek,

Al AN U FIF A ko] AFAb Al
FEL AAR zestd shed olE A TE 4t
o] 3L antipyrine & $EQ A7t EAA e A 8
Frol S5t 2392 2o 4o gz &
ok, 7] il Fke Erda A 0,74/ml liver/min
(Bradley, 1963) = gt Aolr] a{HE B o
2o uvts =eh(Mayerson, 1963). #ebd Fa-9 B
¥ES 2AE 44 2T Aolwh

Urea g} A2 = 4704 £ Aolo] BEAT U=
A -2 antipyrine o] 4 o} -2 Aol gl
pson(1959) 5-o] XA & AX W 71224 4 heterogeneity
dgolelr] med g4 FEAAS Aol2 Ay 2HI
Al vd 3o ok g,

e FAll A T Aol v A A By 2
FEE iol%ii"— AL 2o Hupfqe] oy
d & e g st FEel Aok A AL oF
vgleh o 1‘5‘ FAEFo 2 AFIRF A AL W
F8e Ast = A A mdk S Fol] = FHd A
W B W8 FEA A Aelst g7 wEelzt B
QA=

AN A ARt 2 BL AL 29
stz adede] 9lE AL nggms (19560 & Apghel
A Fze] #F(sodium)e]l vt E¢ F45E +F5Ad
9} v Eo] FolEcdy 319w Cummins & Raine(1954)
2 urea 8] F=p F47t STl FF Sk (low-
er segment)d % e ohm gt olEY rnaE
A7t $FAE ol Frdsad d9E eAE A

¢ 3t Aelv] antipyrine oy} ureas} EIAE o
2Yg & Zuk(serosa)E o 28H Solsl: vl E &
gkl AT o wolorel B AW EL 5
Z7F Ford 4 2ok

oy ARl A R AR R FEA B PR
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A 2447 %*.01 ZEel widte Acke AL
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ARAT FEae 55y zﬂ-zro antipyrine of] A1
L AAT Aolgo} ureas] 4 A gt A F
A7} €8] ¢ et wHEEE &0l ‘a‘f—\: HFeR xnel
=},

A 7o o) antipyrine 8] F3}-ge] 1@ 72 D04
73 $(25,1965) 9 wHaZbR 2 A A el s} vl s
& FAlol gk Tadde] 2w siwte] A mIdH2
sol gl oo GE, 1961) el d&A Aok, BFge
22 F Eae] Fid] Soirte $E5 RElBR A
FAA R AA Folor zAW FEIL FobAln}h ol
ZANA 25 E A ELe] AR EFGForiHY

QA Ade gekn ¥ 4 93 £RYAel 93t

Lsle] o el A BEE Aol APT FEE FAY
2 e, AGELE Yebgel FUTEN el A

i %"o"‘l';-v—‘ﬂd]i ok 100mg/l8 FEE 295 7
o2 wol WHal T L% zAFNA Fod Lk

RU

=% AL AR ureasEo|ch urea § Hu}
el FAFe] glol HAAR 2Ae AAANAE B
AAY A 4R vste] 3uel FM7E FES  urea
Zx&ggdouz g3 A‘]_;d—oﬂ A %5 =(Ganong,
1965) ut Agkst Lo o] Al AL AgAA
Z fel A ol FAGeE u}-c;}_o__u_i de FE
ARy sAs) A FEdE AL ohiyrh
Bubde] AZE A (fluid)®] entipyrine FE W AF
A FEE 19 AR AsPeden ol WA
3 a 1 ohel Hube] Adg
DA E 5k Adld 23
£ Azkel 7Asgel =2} B
Zol A Bghes Fe 4Ag4]
A % antipyrine & AW FE2} 219 & wel wlAZH F
=7 @455 A SE Aol 14~30 Fol frhe
ATt ob-&e] Qg o] AP A Feppiz RelY
F47t vl 2goe AL g
olAro 2 Faldel 2 F A¥EH F antipyrine 3}
urea%: Fatel] FQadg sel 40 AAe &
ARANA Y FEHAE E AW 3 EF ] Fol

25 314 ds}F(Cummins & Raine, 1954)
W3 ZeskA wrlzlE FEA A F349 =)
A5k otz AREE Aok, ®E A $
ol i} $ZAAe] A9 7ol HFel wistd E4J
5cm H,0 71eke] Fohe w3 ldedlds &7z
SAe 2 BYalAY d3l Fgate] F ARE
AA et %éiioﬂ WgER] g AeE woEE

2ots B4 o] B 3L d3e AFSY AR
o] ohieh Aol o " Aole} B vtolel,

&

o owe e 2 3
A_J, A

& 1

+5E oz 3 dok T 9%
o} antipyrine 200 mg 5} urea 300mg & FAAY 10
mlo & 2L FYTLL wlol e Al Pl A7 2
< = fd fA% FE Br) Bbga sk 2] apel
2 FEAAE AR

Al el AAT AL g A Z FE22 ¥

& B7E
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i
of
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£ BE ALT 44T ¢ 9 Aolwh

o]t e AL "B F3 LAFYF 58, TR
102, 158 2 30 ¥l 5EE APA7 T H34 2
& 2%, Aot 4 Ade A%ty dArRe=
$& AL dellis, 3T dd 14-] 3 A
Z o A7 BEA dd 2l e YT AdA
ANR T ALEQLY =& 23 vz

Zb28 2 Al oA 2 Eete a6 de 3
AL Hes vrgd
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AASE &0l ¥ adlLolel 2t
2. AL AR FAAY FEE 2AFEAAY F
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AREE AHAZY A4 Frdon Fasion] &
A Bl F4uo gl AAsY Feow
Fl7t 255 AR E AL 29 F30h

o449 &Ao2 Bkl antipyrine o 1} urea &
F4E FEAAE QA0 St B Yot o
FolAe egtes 24 $3d B2E FAAE Ut
2 354, AARY TA4 @ 2ALFYG D] 2
48E =3hgeh
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