ALY A ATH A4z
The Seoul Journal of Medicine
Vol. 7, No. 4, December, 1966

SlEtulo g kA7l s

T
RISA Z¥ejde 3 4% o %

=
€]

49

RISA Clearance and Water Shift in Skin Inflammatory Region
Induced by Histamine Injection
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Table 1. Tissue water, RISA clearacce, extracellular fluid and intracellular fluid in the histamine
induced inflammatory skin tissue

~ Histamine] No of Tissue water Na space ICF RISA clearance
dose case % % (Na) (Na) % *ratio
tissu; wt. incroease plasma tissue Na space incrt:ease Crisa (Ch/Cc)
J27'4 % % meq/! meq/kg % % % cc/gm
0 67.8 138.2 57.4 41.5 0.036
(control| 20 | (+2.3) O (k20| (+2.6)| 10 01 263 | (40,005 1
10-3 20 68. 6 118 137.8 57.5 41.8 0.70 2.8 0. 046 L3
(1.5 (+5.6) @2 (*£1.2 (0. 009)
10-2 20 70.5 3.98 140. 2 59.6 42.4 2.17 28.1 0.115 3.2
(£2.3) (+2.3 (1.6) | (£3.5) (0. 039)
107! 20 72.0 6.19 139.5 60.5 43.4 457 28.6 0.153 4.3
(£3.2) G.6) | (*1.8) | (+2.3 (£0.023)
10° 20 73.8 8.84 138.0 61.1 44.3 6.74 29 5 0.175 4.9
(2.6 (XL | *2.5 | (+2.5 (0. 057)
10! 2 75.6 1.5 141.2 62.8 4.5 7.93 311 0.187 59
(£3.5) (3.5 | (+3.6)| (2.0 (0. 068)
102 20 76.0 12.1 138.5 62.2 44.8 7.95 31.2 0. 206 5.7
(+2.9 (F2.6) | (£2.3) | (+1.9 (£0.072)

Clearance in histamine induced inflammation
Clearance in control

*Clearance ratio=
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Fig. 1. Changes in percent water content of tissue Fig. 2. Increase in extracellular fluid by graded
by graded doses of histamine in rabbits. doses of histamine.
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Fig. 3. Increase in the size of intracellular fluid
after injection of various doses of histamine.
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Fig. 4. Skin clearance of I'*! after graded doses
of histamine dichloride.
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Table 2, Actual increments in tissue water, ECF, ICF and RISA clearance
\Histamine dose B ~ _

e ,fﬂgD 1072 1072 107! 10° 10! 10?
Tissue H,O (cc/gm) 0. 006 0.027 0. 042 0. 060 0.076 0. 082
ECF (cc/gm) 0.003 0.010 0.019 0. 028 0.030 0.033

ICF (cc/gm) 0. 003 0.017 0.023 0.032 0. 046 0.049
*Difference of RISA
clearance cc/gm 0.010 0.079 0.117 0.139 0.151 0.170

*Extravasated plasma volume which was estimated from the differenc of RISA clearance in the histamine induced

inflammatory skin and that in the control skin.
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Fig. 5. Clearance ratio at various sites of hista-
mine induced inflammatory skin.
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Fig. 6. Actual increment of tissue water, extra-
cellular fluid, and the difference of RISA
clearance by graded doses of histamine
hydrochloride.

Aol Alxe At AxW Y Fo] oA ¥
o] HE7S 43t A 3Fel Ak T4 mw
sl 2etel 2T Ed A AHE FAe] HF 453 % &
£33 2% 197 %7 A xS sl 256 %7 A=

Table 3. Ratio of actual increments in tissue water, extracellular fluid and intracellular fluid to

extravasated plasma

Histaminedose Equivalent of
Ng) 1073 102 107! 10° 10 | 10* Mean % increase in
atio | tissue water
Tissue water(%) 60.0 34.2 35.9 43.2 50.3 48.2 45.3 100
ECF (%) 30.0 12.7 16.2 20.1 19.8 19.4 19.7 43.5
ICF (%) 30.0 21.5 19.7 23.1 30.5 28.8 25.6 56.5
— 37 — 191




—A L0 AR 1 ATE A4E FE A 28I~

WAl g 240 BAFA LSS AT F Agich wet
A z2Ad] Z8 FEF 43.5 %7 A2 Ao A
AT Gelx 56.5 %7k AL Aol A=l BF
< wrEglth

2457 2o BeletA Ge PR arE YA
guhe L Agel A FHE 4+ g oA E St
o 49 A54E AT 4 QA=

| &t

dzelule g fubagl o8 dF FHN4 FE L
HA A o] & Aty st RISA F41-8
S FA F10R AF HYE AEehd BME ol &
E Zweifach!” 59 4¢ 44 & o3 ¥94 €A wdy
Ao &2 Ay Fgoid RISAS x4 £x71 10
B2AAE FA48 Ao FAAE 101 o] F= 3
W e welvke AR sk AgbAQl A S
ARE Aok F 108 Fo 7 A% 349 4
2 oA BE Aol 3lAelul &% #HEE
Az A ANz Wasgcte Agsel F $HE
matgelh

slzehal 3¢ Sl whet T dF F49 F4E
2, Az A, A=W A P RISA ZeoizlA gk
& Al 1,2,3,4 504 B ups} el 3 Aelul &%~
e T A 25 22 moko @ Sx1y FAE ol F
FAstgeh & 107 o3 2% F9 FHd4
v iz 38 gl wsld FshEel Agoew 107~
100ug A9 5L &35 S #el 43 A
+x02 Frstn 2 o] 49 §FlAE 2T Hdgk
£ ueoln wmA YT FE BgenR dF ukgdl
A4 44 2 A A 4EVAE 45 A=
we} 3Rk R el mabshqleh

As A ZA 107%ug ols+e FY &% (thresholdal
dose)ell 4 of7ke} Z4EF @ RISA w54 F7te
QS qg 274 d&Ek AFen A FHAe] o
b dad g g Sl ARt 4A4E ¢+ Y
on A2 Ao, Az HAY Az 24502 =
AL Fgo] ole] T4 da WGFAE A AE
o] ZuislEg Ax AN LAe] FrHL AW
AT 2752 ity dazer 8 243
g & 4 gis 55 Az Ade e 454
2 274 2AR WA Es 1Asden siddds
2R A &5 g,

o] Az} 7ro] sl LEbulel TE L3 F HHdAE
Az 399 s L Aol B F gglot v 43
A Eeavr U o Exae st g FAHARE A4

=)
R
=

[

=

[ PRS-

2 FZ(erythema)s}t @AAR 27 45 g A=A
wiszd T4 zAg gz QF Fahl el )
alglvha & 4 g+
L B4 BAIBAE 107%ug ol Y Bl ZEbul 43¢ F
3l 8lgl-¢ =) RISA Felejalast sizebnl F9) &3l
welstel FAs 39 ooz Bk oldl wek T
A 42 3o 4tk A2 Al P AT A
o] thgte] Z5te Ao el dd] YAFPow
gt Al £49 Wsletne & 5 o Fx B
Ay sh =2 S34 w2 o FA WAy
27028 o]FL fuste AR AFE F I
olvk, & ¥ whwldo] slzebnl £l et &
% A5dl wdHste] gaon o) FE A A
BEE FAGH ol FrR 234 dA £
FY FhE 2dsld 24 2% 9 A2 AHY
$AE F/AAGT & 4+ ok B e A
ol & el Az qldle By 2bole] ;A ARl
(colloid osmotic pressure)?] = d+2 =82 A F471 o
A H 22 (Starling law) F4& 23W X 542 &3
Hol A% ¥FL 2d st At By

A Al 24 sl zebwl £3%E 10 ugold TG
4 o RISA Zelojels #n} ohzt 447, A=z
A} QL A A GHo] Hezhe wolwl FAE
o] AFsldete A4 F4& 249 BAAYY sl
st FEoll @il Af2ol Y kiAol Al
F3hsle 236 A1 ol Fursle ¥AHE F
Ao s FASA G Az 2 @ Ao aof
T4 59 A gone 48 g ALYy A
o falo] v ol Frletx Fetm ol HA4%
A AL stk Al Aot E Fild A A A
E¥ Rigdon®® Fol £3a ulg} zto] AW o ¥
A At 43 F4L 2l AAS o A
oleh. F AARAY F&£ 95 s =AY =
W Ao] gk FAo] Hid &3l o A5 F49
whil 9] HAFo] 24 AANA U dsHAE E7 A
Ags 22 @ od AP E KA HAA €F
ubgoizti shjleh, AAR o] gAY dF FHAAE
RISA 391 £} o] F41%r Evans blue 8| 249
A7t FAARGE 48 adozs 3% 5 dv
uho} zko] F& 2A Y 4E 48 FHd LA UF
o2 oo $Ee g 234 A e ok

o] Azl 7ol A% Axd =t 4F F99 +E +
x8 |35 ¢ gld o] F& IAE U] €%
4 BA3lg ot RISA 2ol 28 7EoR & F
2o FhEe AR YT 4P 9A8A g2
ol Al Fxlell glolA AL g F ol A Al F

2 o w2

e o o e

192 — 38 —

-




—BE - S sl el e R Y

et A2 48 o 465%7F 2AFLEF Skl @
Aetedl EAG . dolA 19 Wk & Al
A FHE  gdgovd o] dsiAlE Fatd AA
HArte AAPE yol dsiAl R Hay A FE] H4
Aert Ehge] & =iulAde gluc d4 ane 5F
Fate] AgHe] oA E Fited FEo) wd vt
A AASE dAbelet wyvh

=5 =2

E7)d 1% Evans-blue £e8¢] RISA & £33 7 2
cc(30~100 £C) S Al F A5t vhg B4 oY —‘?—-H
Qo2 A sted 0.05cc &9 #lzepn g
4 #(logarithmic dose) 2.2 F 7 A o] F-4} zé]— o i&ﬂ
g A sl3AEE FRARE HaEn $9 &
9] 108 Fol] = B4 E vlg] F9% Evans blue ¢
A HAE AFoR e AEdtn A AR F
< AAstd d8 AA4E e

-I}« m}m

sl ekl £ Erbo k2 2 dF ¥4 RISA
Zeolna, F4EE, ALY A4F L A2 AN
o] WES e g FA% Az 349 gt

slzsta gHe ek 45 A5 #2e A 2 4

® 2z WsE vwstd shedt 2 444 dgleh

1L 5L dz 29404 3F 67.842.3 %ol
2o 107%g 9 £ I3 Zohstg ot =3z
gk Aol 7t gsleh el 107%ug o] 4be) 3] 2Ekul
9 AL sl2ekug Z519) o] FAS
S7HE A 10'pg o) A4S el A Huizke mo|d W
23 A 100ug 9 399 4Pk HIF
76.01-2.9% 2 w23kl ¥ete 12.1%9] S84 ng
o}, olafel gk Zr18 A 0.082cc/gm ol 3
39k,

2. dlzekal Foll HEE AEy H 2 Az A
N FAe FEH Ws A dsse g7
b3 FAL BF SEE ol Fa 100ug 51 AEtul F9
HHel A A s 2ol s Aztslgdel. M x9 A of e
Wz 41.5+1.0 %l A ek 44.811.9 %7A =
7hstgl e A8 Az A 48 Z518e 0.33cc/
gmoll s Fstgict, AL Ak 2t FF 26.3
%ol #3ke 10%ug F F-A0A 33 o zhe 31,2
%2 AXE AT A $3 FI1%L 0.049 cc/gm
of & sl ek,

3. RISA Z¥oi8lA ez Y964 F 0,036
£0.005 cc/gm 2 o1& A AW & ggg o u g},
B &Ebul dF 3909 FelefAaE 1073ug o) 519 &)

% y4l¢l RISA 22jclale % 43 o] 5—

£ehul F:9] H-#jel A 3 0.04640. 009 cc/gm 2 vl 2
ek & ZAolst glgloy 107%ug o)A &3 F9q 2
A A FAs Assts]l Azste] 107kg 3 514
A FHol Hekghd 28k 10%g F9 399 Feday
£ AZ23Ze 5.7 0.20640.032 cc/gm &] FHg ®
ek AR "Agyons 4F g4%e 7 g5 B9
o Wz §49 Eeloula g A= T 6 10%ueg F
4 el gL 0.170 co/gmel A Fargeh. ol &
23 FE% F49 o 2.08w e o el

ol A¥AA L FEe &g e G2
RISA Felejals, F42%, A2 Ay g Az
AR F7t AL L2 TAHANA HEL Fo]
E AR BE SAF L o] R U= WIE ol
dekh F 107%ugoldty] sl Aelulge s AE dEgel
vkl AwEAl Fo4stm 1072~10'ug 9 Y4
25 TPl wek T35 FohEg e 10ug o4k
FE FUHEE e A FL vold F75e A
ek ekl o 399 42 9 gy o] 5o
8 839 el AFAY W, FAE 8 sepw
A%t el S A8 Wl % Heges ny
o WHE 3RAE U dF FRe e upg
+43td =939+

(HelE® Y2 E ofrix e A%
AFgtep)

APk Lk

Feo4E T A 2

ABSTRACT

RISA Clearance and Water Shift in Skin
Inflammatory Reglon Induced by Histamine
Injecticn

Jung Sik Pyun, M.D. and Kee Yong Nam, M.D,

Department of Physiology, College of Medicine,
Seoul National University, Seoul, Korea

Movements of RISA across capillary membrane after
intradermal injection of histamine were studied in an-
esthetized rabbits. Intravenous injection of 2 ml saline
solution containing 30~100 1C of RISA and 1 % Evans
blue dye was given to the animal. The dye served as
a guide in delineating the area of inflammatory tissues.
In order to ensure uniform distribution of the injected
materials, 10 minutes were allowed to elapse before
saline and logarithmic doses of histamine dihydrochlo-
ride in a volume of 0,05 ml were injected intrader-

mally. A total of 7 sites were injected on the abdo-
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minal skin of each animal. Ten minutes after the in-
tradermal injections, animal was killed, the skin sites
were excised and blood samples were taken by cardiac
punctures. From the tissue and blood samples, radio-
:activities of RISA, concentration of sodium and tissue
water content were analyzed. Calculations were made
on contents of tissue water, Na space as a size of ex-
tracellular fluid space, size of intracellular fluid and
local clearances of RISA.

The following results were obtained.

1. Tissue water content of skin increased as the in-
_Jected dose of histamine increased. The dose-response
-curve showed a S-shaped curve. Tissue water content
-at the control skin site was 67.842.3%. At 107%ug
histamine injected skin site the tissue water content
was only slightly greater than that of the control. As
the injected dose of histamine increased up to a dose of
10'ug, skin tissue water content increased steeply.
"Thereafter skin tissue water content maintained a ma-
ximum plateau value of 76.0+2.9% at a dose of 102
g histamine.

2. Histamine dose-response curves of extracellular
-and intracellular fluid were similar to the tissue water
.change showing a typical sigmoid curve. The size of
-extracellular fluid volume determined as Na-space sho-
wed 41.5+1.0% in the control site and increased to

the maximum plateau value of 44.84+1.9 % at the
-dose of 10%ug histamine, The size of intracellular
fluid volume determined by difference between total ti-
ssue water and Na-space was averaged of 26.3 % in
the control site and increased to the maximum plateau
value of 31.2 % in the site injected 10°sg of hista-
‘mine.

3. The RISA clearance was averaged 0.036-+0.005
«cc/gm at the control site which value represents the
plasma volume of normal skin. Clearances in the
inflammatory sites induced by graded dose of histamine
increased with the same fashion as in the change in
tissue water. Thus, a modest increase at a dose of 1072
_pg histamine, steep increase at the doses of 107*—10!
ug, thereafter a maximum plateau value of 0.206+
0.032 cc/gm were observed. The actual extravasated
or transudated plasma volumes can be calculated by
-obtaining the differences of clearance values of control
site and inflammatory sites. The maximum plasma

+volume extravasated was calculated as 0. 17 cc/gm which
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is about 5.7 times of the normal plasma volume.

4, From the point of view that dose-response curves
of total tissue water, extracellular fluid, intracellular
fluid and RISA clearance showed typical sigmoid cur-
ves, the inflammatory reactions induced by graded
doses of histamine were divided into 3 steps according
to their intensity and mechanism of changes. Each

step of changes was discussed.
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