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Permcability of 5 methemoglobin  formers
through red cell membrane

YE Ling', HUANG Ru—Heng

(fnetitute of Pharmacology and Toxicology, Academy
of Military Medical Sciences, Beijing 00850,
China)

ABSTRACT By measuring the methemoglobin for-
mation, the permeabilitics of some cyanide antidotes
passing through mouss ervthrocytc membranc were
studied. K;Fe{CN)}{0.1 mol /L) did not pcrmcatc
the red ccll and no methcmogloin formed. To the
red ccll suspension, adding PAPP 0.07 mmol - L, an
useful cyanide antidote, no methemogloin was
found. On the contrary, PHAPP, the metabolite of
PAPP, transported into the cell readily and rcacied
with hemoglobin to form methemoglobin quickly.

DMAP and NaNOQ, passed through the red cell
membrane easily. With comparable amount of
methemoglobin  formation, the concentration of
NaNO, was about 200 times as much as that of
DMAPFP. A comparison of the anucyanide potency
of DMAP and NaNOQ,, thc permeability ratc
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constant, the half time and acrivation energy werc
measured as: 8217 and 0.0506 / min; 3.2 and 13.7
min; 17.1 and 502 k] / mol, cespectively.  Owing to
its ready  permeability and  formation  of
mcthemoglobin, DMAP is a better antidote than
WaNQ, againstcyanide poisoning.

KEY WORDS erythrocytes; cell membrane
permeability:  cyanides: antidotes; aminophenols;
propiophcnones;  sodium  nitrite;  ferricyanides;
methomoglobin
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mmol / L1 #Eik E A M, T M5 LEEDH A
0217, 0.0506 min™'; 32, 137 min; 17.1. 502
kI/ mol. DMAP £t NaNO, (R a2,
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(PHAPP)S % i 4 40 0 I 49 o BF B 4 R
MetHb B, 5% 34 & 1T H &L 8 2 3R
B Z—.

(S B
e
o
[N

p~Dimethylaminophenat
(DM AT}

[ [}

It 1 .
v 1 —L‘_@_N“‘ 1 JII,-L?—@-I‘-]I(JII
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MATERIALS AND METHODS

DMAP, PAPP, PHAPP BRI 4HK
EFER. UMRAGERaE24I). BER
EAELRE ). U ERAI S R kR
R 0.1mol /L, —15C{EHE. 1wk WA,

UV - d] iLar OEE, BERER UV -
250.

BEB#H/NE S, 20 £ SD3 g XY
LR, RIERW/ME. WEERRM. FR
.

ERXE #HHYBOMAERESE
Wem 4k, 23000 x g A4 30 min, CFM
HATRAE. FRABOERERNY 47 £
0.7%. (n= 12).

TR EMTE IEMR 447
0.7% M 2Mm 0.05 ml, M 035 mlpH 7.4 f4%%
ERBE AP ENLERE®R, M 01 ml
DMAP 0.5 mmol/L 35 NaNO, 30
mmol / L tE — W H] /5, SCBJ 3000 x g
A 2min, FE LER, MERHTEPERE
KRB, DLHEMERM & 1% Triton X—100
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MIZEIEAK 29 ml¥EM. 3000 x g B0 S min,
VLB RBELTES. #TFR%E
MectHb & &

MetHb (% ) = {(Apy rAssa 7
[A 555 (R~ r)]} % 100 (1]

A Agggs 5 Agyy & 588.7 1 628 nm 4b
RBXHE. R r BIH ¥, 4+ 30% 098,
0.02. TEHfLEL 0.1 m] A H£E K 3 MetHb &
W HEEE, TIrRiE

ENEEME FL4BAMERPDIIMA
0.1 ml DMAP 0.5 mmol /L # NaNO, 30
mmol /L, # 37C., 20C. 10C. 0C FfE
Bt 3 5 10 15 20minf5, REH
L 3000 x g B 2min. AR AR
MetHb, &HRABNEERBEETA.

RESULTS

TP gk i 41 3 A 7 AL SRR AL £ Ba AR AY
Bt 57 K, Fe(CN),, NaNO,, DMAP
PAPP. PHAPP 7335 ME-EHRE, #£1E
AEH MetHb & &, #8430 Tab 1.

Tab 1. Permeability of RBC membrane to 5

methemoglobis formers. Drugs were imcubated with
RBC at 20T for 10 mln. n=4, ¥ *SD.

Drug mmol/ L MetHb (%)
K Fe{CNJ, 100 0
NaNO, 10 0.8+ 0.6
Dimethylaminophenol 5 67.2+13
p—Aminopropiophenone .07 o

rHydroxylaminopropiophenone  0.07 T.6x22

Tab 1 B7R 5 # MetHb 7B B 7] Xf 21 40 B
BlaZErtEER. K, F(CN), 2% 0.1
mol/ L A MetHb FE .. BmHAEEia
o0 BB 45 4 A9 Hb fE 4 MetHb, #
XIS, PAPP R—THREMILEL, B
A L REHE . MetHb &R, WAL R
% PHAPP #H1  f 38 % MeHb & B A
19, 87 PAPP BB kP AW LN


http://www.cqvip.com

* 562

PHAPP SEAFEAK. DMAP Hl NaNO,
Yo ol #T 4 R A BRI S Hb fEA ™
4 MetHb RIFHF .

DMAP #l NaNO, ¥i# RBC IR = %
MetHb 19 BB 5 F &5 A

1 WEEBYE BFAFEKER DMAP
N NaNO, A9 A ML ERER Y, ERMERE
W MetHb £ . M Tab 2.

Tab 2. Effects of p—dimethylaminopheno] and NaNO,
om MetHb formation. n=4,x 1+ SD.

DMAP MectHb  NaNOQ, MetHE NaNO,
(mmol /L) (%) {mmol /L) (%) DMAP
0.01 0162004 1O 0.82+0.63 .1000
0.10 4131037 20 4641048 200
0.25 7991119 30 732 1.4 120
0.50 1703+£223 40 18.30+1.29 80

1.00 24841 1.22 50
5.00 67241 1.27 100

12.01£2.84 50
7593+ 495 20

BB R A TR DMAP B2
WA E ECyy 262 mmol /L, H 95%
BEER A 0.59— 11,72 mmol /L. NaNO, &
ECgq i 7241 mmol /L, 95%E{ER N 42.24

— 12414 mmol/ L. NaNO, ¥ EC, &
DMAP B 2764 1. B 5, B EES
MetHb% R X% £ 455 Hill &3
DMAP : In[MetHb% / (100 -
MetHb%)] = 1.13 InC - 0.944 [21
NaNOQ,: In[MetHb% / (100-
MetHb%)] = 2.47 InC — 10.64 [3]

AW C HHYWHE mmol /L. Fl LR
SR EBR 50% MeaHb BB 3B K 2.31
M 73.98 mmol / L, iX5iMAERBM ECy
AN, AEEEBREESD ST, DMAP B
B B B NaNO, igilR.

2 EEWLE AFEEET DMAPOS
mmol / L 1 NaNOQ, 30 mmol/ L 5 il 2R &
i€ R A K it 6] /5 W48 B InMetHb % 5Bt ]
%% W, Fig 1.

EaMeatb (%)

Fig 1. Formation rate of InMetHb { % ) of 4-
dimethylamloophenol 0.5 mmol /L and NaNQ, 30
mmol / L reacting with RBC at differemt tempersature.
DMAP(—); NaNO(~——=-——) ITT {0
20T
(@)% 10T (x(0C (C.n=3

MetHb B E R BN G — S W EL
=

In{(MetHb %)w / [(MetHb %), ~
(MetHb %)} = &t [4]

AF(MetHb %) (MetHb %), 2314
THRA t BY A MetHb %, k hH—%&zhH
BEREE, t Bt min. EEEHITHLY
B0 Tab 3.
Tab 3. Permeable rate constamt of DMAP (0.5

mmol./ L) and NaNQ; (30 mmol / L)} passing through
RBC membrawe under different tempersture.

T(T) Hmin™” Komiar
DMAP NaNO,
. MiNO,
0 0.0%02 0.0033 27.3
1] 0.1189 0.0056 27.2
20 0.1557 0.0l 14.0
37 02172 0.0506 4.3

* Calkcutated by: In{{MetHb% )., / [(MetHbE% ). —
{MetHb%)]} = &t
M EFTRoT L DMAP 5 7 £1 40 i B8 A4 o B
tt NaNO; 'Eté, ﬁﬁﬁf%ﬁ'g&- ﬁgiil-
DMAP SFEHEEEWREHMEX, A


http://www.cqvip.com

TR B X NaNO, () 5% 3 = K2 R EHE
x*, A

k= 0.0029 0747 (6]
AP TRHEBEE(C) RBEEES MetHb % 78
8. 20CEAER

PR L MHAREREART T &.
37CEf, DMAP RS EHEL NaNQ, X 3.3
&%, W EMRBEHZE 60 fFRBE R, SAEAE
4 200 1%,

Ty AR Ty=0693 7/ k 7
HH T.#2 37C Bf DMAP #1 NaNO, 4+ 8%
32 5 {3.7 min. NaNQ, ¥ T, E lk DMAP &
3.28 {%. C

3 EikEBLEEr BEHOITEHR, EFE
DTGB RBEESSHN, B4TFRAEHE
EHTHERBAOELEIBRERN. &
o FiEsed, FHAARBAEEE, RASRE
HEBEERN ST, AT EREAHEA.
ZHHREERME, ST RE. BET
REEL AR PRERE, B BT MR R

R R AR RO RE.
fE4L BB F#E Arrhenius 23R
n(kr, / kr) = B,/ RY1/ T 1/Ty) I8

AP kr, by AEMBERE T, T, TH
BHEETH. E, FEARE, Y5 TFERYEX
BIRTHERE. R ASMAEE 3147/ mol. T,
T, REMBRE. # 4 RETHHMHEEN
He5TMRA6K, HHBPRE/LEL
1714135 502+123kJ/mol, n = 6.
NaNO, i A A B EREBE B & T
DMAP, ik 2.9 fff, £4tT NaNO, & EL M
JHo B ) oy 2 AR AR

DISCUSSION

K,Fe(CN), R— &MU REnaER

. 563 -

F SR, 7EIM MetHb iR H{EE MA RO
28N MetHb BIBRLH. EFRERPRI
K;Fe(CN)y M AL MBEH P RE ™4
MetHb, RN ABHAALARA, HIFHE
] fid T K,Fe(CN), REH R B, K&
FIBRRES., H Fe(CNy BTk, #H 34
7, 5040 B R i R BT B9 £ e AR
FEETMARS. SHEK NOREA 14
B BT, ERFERETEERTEREM A
MBA 5 Hb 4R ™ 4% MetHb.

PAPP MAOHMBREBERPEAE=4%
MetHb, R HA{LB ™4 PHAPP FHREF
AR E MetHb. . PAPP FAR1EM
TS BAHEZIRARA, T8
fEmB2y. T DMAP RSBk, ik
£, MBBALHRHBRHRS Ho EHER
MetHb. BT {5 244K 4% 4  BEEER W SR P &
DMAP H ] 1 ¥17F1E. Bt DMAP 28
RN R,
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