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0. EBRM KT &
o AERBRCRBRXROREERH VL., 0-7 2 477 e F (AA
b)) , L-e 2+ v (fORMR) , 7—- Vi (=» 214 BUR)
[3H]# ¥ 5 3 v (New England Nuclear 28Ci/mml), Aquasol-2
(New England Nuclear), b+ Y 7wy ¥ v (Sigma), * £ 73 %I ~
(sigma), ¥ 7 = vk F35 ¥ v (fib#igk) , 25 3 v (fk#
) "o — kiR,
EBRH Y Wister albino rats, Hartley guinea-pigs, albino
New Zealand rabbits, ¥ — # o K Kk U Macaque fg % {# f L 7.
th, vYRUZ7IPRERB, EMOBEBEB IV ABRFBHLT GO ER
T 4¢C KRBELTHES SR -7, £ PRI, RERBUAOHAT
R LAl omBRUECHESOWALIRKZMAL .

HMiEe 2z 3 vaiolllE

k2% 3 vyORIFEICR, Soresb®Do— 72 VvT7 VF e FHAEEZ
HBLAEAARMASO b EEZH VWA | KERCHHLAZIEDHY
BERLIOVHAEHEB O ZHMB T ccHML, WFEOMNHFOHEL
ik it oHRoL, EREMELAL. SMHERO 3%W/V) B IE
# B (5mM EDTA2 &L )2 mMA, #£#Y +bw vyicTIORM* €5 + 4
XLk, *EF¥2~-rRAUEZTT -40Cc TRELE. S=F 2~
P % 10,000 xg, 20 sy @O >, L 50ul % [ B ooE Rt &G
HPLC # 5 ~ (M &, IEX 510 sp) & AL, B®HME&E LT, 0.3M
KCl12 &8 0.2M7 v ¥ 4 Y@ A V)V v A& & ( pH 4.0)% A v T & B
L, o— 72277k FlEibkick s X2 +h 565K EHLEE
e Taw L .
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glycol 300 %*» & & 0.1 M Y YA Y Y A8HK (pH 6.8),
) A MA ,EY bevyicTlOhM*rEY >4 XLk, 12,000 xg
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HelL 026mML-EX# P& B7TCT 200 ZFHEILEE R,
K2 exF v rva2mMASFCRIBERIBEE TS v 2 &L K. 60%(
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— 7 iR 2B %E 2 9M 1085 xg i T&EL L, 20-25M0 0 4 IR
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B 42 @ & i< )0 £ € 2-10 mg protein/ml i« 1% %5 X H & L, -80 T
THREL .

B sy o [PH]X B 5 3 v & ol B

0.2-1.0mg ZEHREAGTH2WABARZEZ, 10 M +P Y T a2y o
vOBE (EHRUES) 10, FEE (BESE) &kT, &1
MRE(0.3-10 nM )0 [3H]A ¥ 35 ¥ & 26T T 45 H# A v+
aN—Y g v ULt. # 35 A #H ML Whatman GF/B )T @8 L, 50
mM Na/K YV v & & % (3ml)T =@ ¥ » 7« %, 10ml @  Aquasol-2
b, BB BFELALAPHI ES s v2MBL, By yFLv-—
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1 RESGMAAE, Bnax R ARE SR, K & B
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2. nM.. non-specific binding & LT [2H]2 E 5 3 & Rarkd o uME Y
F el ol Pile T, WE % ki Ilneubationlh /o (25 "«C ).
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b EIRY ¥ (13 pmol/g wet tussue)T d - 7. 5 » b
(1.05); , v (Bh ), Tl el @30 4 & (B87) 8 P b (86) 5 & &
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VOB REMNMESEE SO D - K.
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il 4.4¥0.52 nM, B KE S B3 108.9%3.1 fmol/mg protein
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sy bMBorhooH1l 4051 ,/100TH->7k. LH»
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bE2F O UYERBBKEEISWEATR TS -, i3, F&HS
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- U o S L SN,
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XO6WER 5 v oA, MHEBKKIRTCEEOE 22 3 3 & ( HA
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L. @F eI voRgeAEEHMBIcHRT 25 v KA
TR, VWX 3IvyvB( HA ek LTIHEBIREVWE ZF P VYR
KRB B #EWE (HDC )o e d, £0kid 0.00002 TH %24 | — 4
Ex 2 I v gHEcECKMABORB, 1.4 TH B1425, KF
, Ma i fL &k i 1 5 HDC/HA © & o Z 53, MEM MR & &4k
ZDODE RS I VEASRK®D turn-over O FE VIR T EEX SN B,
Reo0ER» o @EMMBco HDC/HA B, Th T h 0.44-0.04T &
D (£7), Ko HDC/HA X b B/h& WwH, KH o HDC/HA @K
1000-10000f5 K & Wl T & » 7-.
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VEREBBE) 5 L EEL K (131.1 pmol HA metabolized/min/
mg protein).
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REEFEIL OO, o, 41 2K Z2RL®, HDC/HAD & W v v,
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Table 1. Histamine contents in the retina of different species.

SPECIES HISTAMINE . n
(pmole/g wet tissue)

Rat  104.6%11.9

Guinea-pig 432+35

Rabbit 64.5+12.3 5

Bovine 13.1+1.8 11

Pig 37.246.2 5

Dog | 542.1+82.5

Monkey 35.740.5 ' -8

HA in the'sensory retna was determined using a specific method by the HPLC with a
cation exchanger and an automated Shore’s fluorometric assay system. Four retinas
of rats were put together as necesarry to reach the threshold value of the detection.
One retina of other species was much enough for one sample of the assay. Results
represent means = S.E.M. Number of assays =n.




Table 2. L-Histidine decarboxylase(HDC) activities in the retina of different species.

SPECIES - HDC n
(fmole HA/min/mg protein)
Rat 28515 4
Guinea-pig 13.1x0.8 8
Rabbit 3.0+£0.7 5
Bovine 57303 9
Pig 7.3+02 4
Dog | 151.0+13.2 5
Monkey 2.940.9 5

The activities were determined by the assay of histamine formed durinig the reaction
carried out with 0.25 mM l-histidine for 200 min at 37.°C. Four to six retinas of rats and
a pair of guinea-pigs were put together as necesarry to reach the threshold value of the
detection. One retina of other species was much enough for one sample of the assay.
Results represent means® S.E.M. Number of assays =n. ‘




Table 3. [3H]Mepyramine binding to Hi-receptors in retinas of various species.

HISTAMINE B max(fmole/mg protein)
Guinea-pig n.d. n.d.
Rabbit n.d. | n.d.
Bovine W 75.6+15.1
Pig 1.840.6 158.8428.0
Dog 2.61+0.6 Il
Human ARETE 0.9 2T DL T

Data were analyzed by nonlinear regression using equation [1]. Values were mean =

S.a.Mm=4)
n.d.: not detectable.



Table 4. Drug influences on [3H]mepyramine binding to retinas of bovine and pig
(Ki).

DRUG BOVINE PIG
Mepyramine 0.7x£0.2 aM 2.3X£0.7 nM
Triprolidine 5.1£1.5aM 4.311.3 nM
Diphenhydramine 63.9119.0 nM 27.61£8.2 M
Histamine 45.813.6 pM 34.010.0 uM

The inhibition of specific binding of [3H]mepyramine (5nM) was determined with five
concentrations of competing drugs assayed in replicate. The mean inhibitory
- concentration (Icsp) values were determined from the log-probit analysis and Ki
values were calculated from the equation Ki=1Ic50/(1+[(H]mepyramine /Kp). Values
were mean £S.E.M.(n=4) ‘




T'able 5. Drug influences on [3H]mepyramine binding to
-the blood vessels of bovine retinas were shown.

Drugs Ki
(nM)
Triprolidine B s P
Mepyramine | 1.9+1.1
Diphenhydramine 24.4 +14.2
Histamine 15.4£9.0(uMm)

The inhibition of specific binding of [3H]mepyramine
(bnM) was determined with [ive concentlrations of
competing drugs assayed in replicale. The mean
inhibitory concentraion(ICsg) values were delermined
from the log probit analysis and Kj values were calculated
from the equation K;=1Cs¢/(1+[3H]mepyramine/Kp).



Table 6. Histamine contents and L-Histidine decarboxylase(HDC) activities in the brain,

the skin and the retina of rats.

Histamine R HDC/HA
(nmol /g wet tissue) (fmol HA/min/mg protein) (/min)
Brain 0.39940.062 563.2+23.8 14
Skin 436.6+85.0 8.31+34.1 0.00002
Retina ~ 0.104+0.012 43+15 0.04

8 rats were used for the assay. Results represent means* S.E.M.
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" Table 7. The ratios of HDC activities vs. HA contents in the
retinas of different species.

SPECIES HDC/HA

(/min)
Rat 0.04
Guinea-pig : 0.30
Rabbit 0.05
Bovine 0.44
Pig | 0.21
Dog | - 0.28
Monkey - 0.08

The values were obtained by the devision of each HDC
acltivity(table 2) by HA content(table 1).



Figure e Phase-contrast micrograph of

isolated bovine retinal vessels used for

binding experiments,
Magnification:A= x100, B= x400. Bar= 100 um




Figure 2. (A) Saturation analysis of [3H]mepyramine binding
to receptors in human retina. Specific [?H]mepyramine
bindings, total binding minus nonspecific binding, were
poltted as a function of increasing concentration. Points

were means of the replicates from a single experiment. The

experiment was replicatedat least 3 times. Equation [1]

described in the textwas fitted to the data in (A).
(B) Scatchard analysis of the same data. Kp=3.0%0.9 nM.

Bmax=290.7*51.7 fmole/mg protein.




Figure 3. Autoradiography of pig retina under 1light-

microscope. (A) Total binding and (B) non-specific binding
of [3H]mepyramine.
GCL:ganglion cell layer. IPL: inner plexiform layer.

INL:inner nuclear layer. ONL:outer nuclear layer.




Figure 4. (A)Saturation analysis of [®H]mepyramine binding
to blood vessels of bovine retinas. Specific [?H]mepyramine
bindings,total binding minus nonspecific binding, were
poltted as a function of increasing concentration. Points

were means of the replicates from a single experiment. The

experiment was réplicated at least 3 times. Equation [1]

described in the text was fitted to the data in (A).
(B) Scatchard analysis of the same data. Kp=2.78%0.32 nM.

Bmax=53.8%*1.7 fmole/mg protein.




Figure 5. (A) Saturation analysis of [3H]mepyramine binding
to neuronal fraction ()i bovine retinas. Specific

[?H]mepyramine bindings, total binding minus nonspecific
binding, were poltted as a function of increasing concentra-
tion. Points were means of the replicates from a single
experiment. The éxperiment was replicated at least 3 times.
Equation [1] described in the text was fitted to the data in
(A).

(B) Scatchard analysis of the same data. Kp=4.40*0.52 nM.

Bmax=108.9+3.1 fmole/mg protein.
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