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Effect of Some Surfactants on the Absorption of Antipyrine
in Goldfish and Rat

(Recieved January 16, 1982)
Chel Ho Yeum and Jin Hwan Lee

The effect of various surfactants on the .absorption of antipyrine was studied
using goldfish and rat. ‘

The results are as follows. )

The threshold concentration of antipyrine waSvred\iced by various surfactants.

‘Overturn time aﬁd death time of goldfish, in solution containing différent conc-
entration of antipyrine were ‘reduced by the presence of various surfactants.

Plots of reciprocal death time versus antipyrine concentration were linear with a
positive concentration intercept such as minimum effective concentration.

. The absorption of antipyrine from rét small intestine was increased by adrﬁin-
istration with surfactants.

As results, is believed to be one of rendering the goldfish membrane or rat small

intestine more permeable to antipyrine.

90 Rkl A BEAA Levy Bol Far| (goldfish) & o] &8 olal F3ol& T3
71 A EERT ER, A5 R, MAS &4 28] Rz gk, 205 £
RE WRY By BES RYE, 2 849 ZE/T HEEsE Rl mBEERT 9
71 W Eeolel. £HIKE 53 Blks] WR=2E Levy?, Collett®, Florence®, Kaka 549
$g7}t glch.  HAE A Surfactant: SULA, VAME, WM Fwm= g HRE
surfactanty: 48] FIAHE B8 £ Aoz B
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FLALE ol Bike] P2 E Blanpin®d UL BBl A Wikl w13 B, Gantt
@79 SLALM7t steroid kel =15l B®,  Lish®8 SL{cA7t hormone Bukel =12l g,
Nishioka®¢} F{b#i7} insulin BE® kel vz %%‘E, Kobayashi‘“f—‘?] ?thﬂi"}NAHPA i)
ARkl 1A B Sol BES drh. T SLLME AT goldfishe] ARES BT
WiEER ) rat ANBAAY Rike FWED b gloh. ZHE antipyrined (FAS o
o S b B wleb BB o) el A goldfish®] threshold time, overturn
time, death time §& HES 224 REEH S stg ol =g rat JBEol A antipyrined]
B EE WESte] goldfishel rat e dsf A% RS st MRS BEI).

" B 5 %

#l——antipytine(sigma), span SO(FIE), tween 80(FIX), triethanolamine(F1¥),
sodium lauryl sulfate(F6), KH,PO,(F13%:), Na,HPO,(fdt), NaCl(Fide), ether (FE),
bp-dimethylaminobenzaldehyde(Ishizu pharm. Co.)

SRkl FM—goldfishel A antipyrine®} surfactant®] J&F : antipyrine 75mg% o}
ARe 350meg%7tA] 2 Afol & 25mg = 50mgd] MifEe = 104 2 4Eistel o] surfactant
£ BERAL BPAE Bt BRRMAAE 0.05%, 0.1%, 0.5%, B Al A= 1mg2,
2mg%, 10mg% =2 st EAsEA .

Rate] A SRIEEHKS 7% : KH,PO,(9.2g), Na,HPO,(4.4g), NaCl(5.0g)<" ik ¥
f@stel U= 3 RER(PH6.5) o2 FREMY AMT HEe  antipyrine 0.5m Mola}
Surfactant 0.1%9} 2mg%el sl<sl of& B ERil BHgstd RS

GoldfishojjA{ Overturn Timed} Death Time2l RF——E3 B TFAN fHEd 3
A 7x1g9 F%-0] (Comet) & 128 BAEA F BWEEA 2714 st 2522°Cofl A 3%
%o overturn timed} death timeg Levy and Gucinski JHiEvd} £5led BEsA). &
righting reflex’} =Hz# ¢& W& overturn time, <13} o}rbulsl LA e|x] B W
death timeo = 3tgict. o

GoldfisholA{ Antipyrineo| MW ER —— T BHTIAN @EY A 7x1gd &%
o 12Ff BEAZ T £BS 6vlel2 st &4 25+£2°ColA 250ml beakero] MK
100mio}- #71Al slgc}. antipyrined 0.5m Mol ®E= {HRstg on surfactante i
Bl 0.1v/v%ef 2mg%E sl 305, 6057, 904, 120530 AAAN %% sample Im/Z
F1i 4| Deysson Jigk'Vel o] A BE EIEEE WESIS “Xdﬂﬁ(ﬁ%'ﬁﬂi%}ﬁﬁ}- ,

BF MBI Sl BIERBR(in situ) —— &3 GEETAA FHY 2008 35 sparague-
DowlyAl rat® FCHAHI 208 B F ether= §ig#iA A Shankerfikind o)s) HHH
o BREEES 100mleln] BHEEE 2ml/ming #ERsE on Bl ﬁé‘f’ﬁfﬂ_-«’?% Fol R
R 0.5mi% Miste] HRHoR sk =) 305viet 0.5mlE Heshe] DeyssonJjik'vsl ¢
8t antipyrined E&ste] ob-& Aol A BEL HiHF}.

‘ C sample final ‘
C sample initial

percent absorbed=100-100
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Goldfishol| A $Lﬂ:ﬁl}7} Antnpyrmeol Threshold Concentrationol| oix|=
antipyrine®] threshold concentration zt-S Table 1o A2} 7ol FL1LH|¢] ﬁﬁﬂ- BE)
wteld oled ASvts WAsIgeh. & controle] A ¥ 200mg%el Sl ot span 80¢) 4 175mg
%(0.05), 125mg% (0.1, 0.5), triethanolamines] ] 175mg% (0.05), 125mg% (0.1, 0.5),
tween 80s) A1 175mg% (0.05), 150mg(0.1), 125mg%(0.5), sodium lauryl sulfateci A
123mg% (1mg) , 100mg% (2mg), 75mg%(10mg)°] el

Table [ —The Effect of Surfactants in Goldfish on the Mean Threshold’
Concentration of Antlpyrme

Span 80 Triethanol Tween 80 Sod. Lauryl
A %) -amine (%) (%) Sulfate(mg)
ntipyrine
~ Cone. Control
| 0.05 0.1 -0.5 0.05 0.1 0.5 0.05 0.1 05 1 2 10
Threshold = poox¢ 175 125 125 175 125 1% 175 150 125 125 100 75

% mean value concentration of antipyrine' (mg%)

Goldfishoix] $l{k#7t Antipyrine2| Overturn Timeol|  0|x|= S8 —goldfishd]
overturn time antipyrine® Wigel a4 dolhe O MBIt  FLLHle
antipyrine®] {fF{¥YELFE: overturn time Table o) A2l 7o)l olwl A L% HiEs el
Z antipyrine 250mg% <) A controle 1184, span 80(0.1%)e) A 394, triethanalamine
- (0.1%) e A 394y, tween 80(0.1%) o) A 524, sodium lauryl sulfate(2mg%)eol A 25430
= fifE=] 9dv}l. antipyrine®] overturn time sodium lauryl sulfate, span 80, triethan-
olamine, tween 80| o2 fEfEs Qet.

Table | —The Effect of Surfactants on the Mean Overturn Time of Goldfish
" in Antipyrine Absorption :

Span &0 Triethanol~ Tween 80 Sod. Lauryl
) ) (%) amine (%) (%) B Sulfate(mg%)
Aélotrlllc)_y(rélnge% ) Control , - :
. 0.05 ‘O. 1 0.5 0.06 0.1 0.5 0.05 0.1 0.5 1 2 10
75 o —_—
) . — 85
125 = = - - — — 7 75
150 ’ — 68 64 — 72 - 68 _ 84 70 68 65
175 ' A o . — 8
200 ><— 70 59 57 69 67 60 73 70 68 55 52 47
225 147 . .
250 118 44 . 39 37 .47 . 39 39 55 52 50 27 25 25
300-° 85 .26 25 25 31 30 - 27 27 33 25 19 18 15
350 42 137 10 ‘ 9 12 711 8 48 42 38 8 7 6

% mean value overturn time (min.)
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GoldfishollM $L{EM7} Antipyrine2l Death Tuneou n}xl: !?I*—-ikfhﬁh: Table
ﬁﬁﬁ*ﬁi‘ﬂ- =3 fft
% antipyrine 250mg/ o A
control-2- 1364, span 80(0.1%)1 A 484, tmethanolamme(o 1/ Yol A 504,
(0.1%)41 A 634, sodium lauryl sulfate(2mg%)el Al 32556] Qiv}. fofEs] & mﬁ‘:‘: overt-
urn timed} F—3lglc}.

B3 Fig L.ojAsl o] ol A$ae antlpyrme4 death’ trme
B EEEmel otel death time:® HAREE CHEge] Ltk

Table llI-—-The Effect of ‘Suggfactants on the Death, Time of Goldflsh in
Antlpyrme Absorptxon

tween 80

" 'Span 89 . Piiéthinol - ‘Tween 80 Sod. -Laiiryl
A!ét;ipyrine (%) -amine(9%) (%), e
ti(();rllc(?;l‘g;%) Control — ‘ -
0.05 0.1 05 0.05 01 05 005 01 065 1. 2 10.
100 - 9
125 S — - = —- = 9 90
150 88 87 -9t - 88 98 8 82 80
175 - ~ —_ = —_ -~ 8 98 .
200 #— 8 8 77 8 8 73 9 8 79 66 60 57
225 168 v , o
250 136 55 48 47 56 50 49 65 63 61 36 32 31
300 97 .32 29 28 37 3 32 46 45 37 22 22 "0
350 51 14 .12 =14 w18 ¢ LI

13

u

15

RS

 # mean value death- time (min)

Reciprocal D. T. min,—1

0.05

0.04

0.02

150 -

%200
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250
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Figure 1—The effect of surfactant’s concentration on the reciprocal death time

(D.T.) of goldfish as a functxon of antxpyrme concentranon

Key : Control; O, Tween80 €0.1%);
A\, Span-80’ (0.11%5);'{],..80(1_. lapry} sulfate 2mg%):

X, ‘Triethauol-amine (0. 1%
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GoldfishoilA{ ZL{t#ot Antipyrine| Bigoll nlXls HEB—EHb #HHsEE $H9 8
W, R 5ol A7 ok BikEols] WE EHA o Did ABMES SiEE oy
B RigE S BHgcl. Table Vol A 2wl ?L{bﬁi‘]{- antipyrine®] Wigel dielA B} o}
T ofzt BES F4v). Zev Bl kel obf (HEelsl W& T ERE Asleh &
12054} A controle] 5.7%¢}x] Span 80e] 4 6.7%, triethanolamined] Al 6.1%, tween 80
ol A 6.0%, sodium lauryl sulfates] & 6.9%¢] WiukZ S Jebgch. ‘

Table V—The Effect of Surfactants on the Absorption of Antipyrine in Goldfish

Time(min) Control #%Span 80 il;lrrrilehtlkéanol Tween 80 gg(il%a&auryl
Co-Ct AR CoCt AR Co-Ct AR Co-Ct AR CoCt AR

30 0.012% 2.4 0:014°:.2.8 - 0013 2.6 0.130 2.6 0.015 2.9

60 0.019 3.8 0.024 4.7 0.021 4.2  0.021 4.1 0. 024 4.8

90 0.025 50 0.029 5.8 0.027 5.4  0.027 5.4 0.03 6.0

120 0.029 5.7 0.03¢ 6.7 0.031 6.1 0.03 6.0  0.035 6.9

Co, initial concentration (0.5mM) ; Ct, remaining concentration at sampling time ;
AR, absorption rate (%) at each time | #, absorption mean value (1x1072mM/1) ;
¥, surfactants concentration (0.1%, or 2mg%) ;

Rat JggoilA sL{L#EI7} Antipyrino] Bigol 0| X|= BB (n situ)——rat /NBol 4 antip-
yrined| Bk Table Vol Fig 2,3c1 49} zrol FL Lol Mol oelA oim A sk (R
A=k & 18049] A controle] RUigZse] 41.2%0¢) v span80q) A 48.4%, triethanolamine
ol A 47.0%, tween 8044 46.5%, sodium lauryl sulfates] ] 49.0%¢]¢lt}. Antipyrine
o} RikZESE span 803} sodium lauryl sulfates] s} w)<zslgdr}. Z goldfishe] A 2} 7te] rat
A A £ Bk AL W 28 dehdehe RS & 4 o |

Table V—The Effect of Surfactants on the Absorption of Antipyrine in Rat
Small Intestine (in situ)

Time (min) Contral %Span 80 E;?g}éaml Tween 80 gg?%atléauryl
Co-Ct AR Co-Ct AR Co-Ct AR Co-Ct AR Co-Ct AR

30 0.0478% 9.4 0.08 16.0 0. 07‘1 14.2 0.072 14.3 0.081 16.2

60 0.091 18.2 ° 0.129 25.7  0.117 23.4 0.115 23.0 0.133 26.5

90 0.129 25.7 - 0.165 33.0 0.156 31.1  0.151 30.2 0.167 33.4

120 0.161 32.1 0.197 39.4 0.185 7.0 0.183 36.5 0.203 40.6
150 - 0.187 37.5 0.222 443 0.214 42.7 0.212 42. 4 0.228 45.5
180 0. 206 41.2 0.242 48.4 0.235 47.0  0.23 46.5 0.245 49.0

Co, initial concentration (0. SmM) ; Ct, remaining concentration at sampling time ;
AR, absorptidn,rate (%) at each time ; #, absorption mean value (1X1072mM/!) ;
3%, surfactants concentration (0.1% or 2mg%)
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Figure 2—Linear relationship between remaining percent of antipyrine and time in small
intestine of rats combined with various surfactants concentration in logarithmic

scale. .
Key : @, control; O, tween (0.1%); X, triethanolamine (0.1%); A, span80; [,
sod. lauryl sulfate (2mg%). ' '

50 -

A
(@]
I

Absorption “rate (’/o)

NN

span80  Triet = Tween80" SOd.LOU.éTJI.
Kind of Surfactants.

Flgure 3——Percentage changed of absorptmn rate of antipyrine "in small . intestine of rats
‘  combined with various surfactants.

%

surfactant SEMIESEP] 4] FLILA, @ﬁﬁﬂ, e wmiph o= &mﬂ”i’ﬂ 24
FgE g B v 4 9. 94 & Hoel /ﬂi FLAE. antipyrines] Bkl
PES Z9vh. & 309 overturn times} death timreo] FLALMel Slshit B S
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Heivh, =Y FHo1Y AMES S5 mKEE BinEglch. o)A Kaka 09 FLLAR
polysorbate 80¢] aminopyrines] BikS {Ri#EA ArtE Wbk —%etgdet. =2} ethanol
9 Bl v HES F4 FPoa @& k. =3 Florence 324 Fl{tHiel tween8)
o] chlorpromazind] A Z3-0]¢] overturn timez} death timed HHMAZctE RELT —
#etbedeh, & WA 2bsle rat A A = antipyrined] BkE REAZA . oA
Gantt %72 polysorbate 800] spironolactoned] RIS {B#EA Zvbi FWEST Ax —FE
gon Lish 5%2] sodium lauryl sulfate’} phenol red®] WS R#EEANR L TR
Agtx —3%s g, =3 Riegelman S8 polysorbate 205 sodium lauryl sulfater}
sodium jodide® EBARIKE REAATT BERT Ass —Hstg .o iodoforme] ik
2 A R e s KRS grl. Nishioka 5-°¢] polysorbate 60¢] insulin®] FERGHA
WILE (REAA b B A —#%stgon Tardos 52 span 603} tween 60& &%
@& =l atropine, morphine$] ERFRA Wik}t (B gl HESE —FsEtA ).

BT (REEl AL F{bEle] 213 surface tension®] {EF¢ mucous peptizing actiono.
= Bk Kl iyt RS WA gy o FEolvh. MR A2 FMLEIT REEES o
I Q= WS TEL micelled BRa A W MHE = Aolvt. micelle 2 4l
1L#ie] &R~} critical micelle conentration(CMC) o 2 A <Al zke #HEF = kel
= Aolet. CMC Zrctx & BEAAL Fauta 0] 4 HM= ol kS surface
tensiong PUfAl 7] B2 A ARBEES] R} & EmAA Bkt (s CMC ghacts £¢
BEA A= W 5T7r WRE micelled] =915l o] Wilk7h S v Fokisiel.

] ]

of2l BEHSl FLMSl BES =hE  antipyrine®] EAEEHER Hor=A  goldfishe] A
overturn timez} death timeo] ¢18F WUg®ES, rat /NE] A Y BikZsel o8 R S5e
e R

1. Z4tBE antipyrined threshold concentrationg controld] w®)slA] 4E#EA A ).

2. 5kM% antipyrine gl Al goldfishe] overturn times} death time 4E#fEA A ).
% sodium lauryl sulfate’} -} 48§42 o span 80, triethanolamine, tween 80¢] <%
o= ffEs Art.

3. FALAES) BANvEBEEM.E.C) A EES sl el goldfish®] overturn time
3} death time-2 @ifio = mims glv).

4. FLEAHIE rat /MFOlA antipyrined] RIS e ).



