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Table [ Distributicn of Boron in
Erythrocyte and
Plasma after Addition of Borate to Guinea

Pigs Blood

Sample. No Fvy[hm(vte (9 ) Plasma ( )

|

|
1 41.5 B 58.5
2 41.0 | 59.0
3 40.7 ! 50.3
4 12.6 ! 57.4
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Table ][ Boron Levels In Erythyocyte
and Blood
after Administration of Borate to Guined Pig
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Table |V Methemoglobin Levels in Erythrocyte
after Addition of Borate to Guinea
Pigs Blood (2)

I | Boron in Boron per cent i Amount ot Melb .
ino ron erythrocyte o w_m Dblood Wei S \ (g sflfﬁ)b“f Amount
weightl Sex |[adm! ght Sex 1 Boron Rk of Hb

g : nist Control Boron Plasma iEr§t11' | Conirel | added form

i ac Iminist ! rocyte k | e y
(ma/lat N _ (k) © B (B/C) (g
(kg) !(mg/kgf(#g/ml);,(_/f_g/ml) (%) (%) i ‘
] : | T '_’_x' T 0.90] & | 0.25 0.54 2.2 11.3
0.90] ¢ 61.1{ 0.2, 7.6 — — , |
i | 0.70, & | 0.43 1.10 2.4 15.7
0.80] 2 62.5) 0.7 9.8  75.31  24.7 do
| ‘ | 0.95 © 0.18 0.43 2.4 17.0
0.80] & 62.5 0.2 13.8 —l — P
i | | | 0.80 | 0.28 0.87 3.1 15.5
0.80, % 62.5 0.8 14.6 —i — N !
i ‘: ‘[ 0.80 = 0.07 0.30 5.0 21.8
0.95| % 63.2i 0.6, 13.0 - — \ ‘
0.78) %  66.7) 1.4 14.8 -—i — Averuge :3.0:1:0.5
0.70 3§ | 71.4; O.Zi 13.01 75.8| 24.2 Final boron concentration : 2i6ug/ml
| |
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Table I Methemogiobin Levels in
Erythrocyte after Addition
of Borate to Guinea Pigs Blood (1)

. | Amount of MeHb* | Ratio of
Wei e (g/dly Nekb - Amouvhnf. of
ght{ Sex| [Boro form! Hb
. Control | added ;
G| o @ (B/C) (g/dh
0 ocg 2 0.11] 0.14; s 14.3
0.70 2 0.3% 0.47 1.3 14.9
0.50 5 0.36! 0.47 1.3 14.7
0.76 0.22! 0.33 1.5 14.2
0.90 & - 0.25} 0.43 1.7 10.9
0.98] 3 0.18 0.32 1.8 17.1
o.co; Q 0 14‘ 0.25| 1.8 14.2
0.50¢ 0.07‘ 0.21 2.9 15.9
0.80 O 0.07 0.35 5.0 22.1
o‘soi; Q 0 291 1.81 6.3 12.5
Average 2.5 &= 0.4
Final boron concentration ; 108 pg/ml
MeHb : metheroglobin
% Hb ; hemoglobin
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Table ' Methemoglobin Levels in Erythrocyte
after Administration
of Borate to Guinea Pig

' ) ‘Amount of MLHb

Wei Bo ron dl) Ratio of Amount
ol Sex admi Melb.
S5 hier Control Boron formof Hb
1 ndm nist
(kg) ! (mglkg) o B (B.C) (g
0.80 62.5  0.¢2  0.02 1.0 23.9
0.70 oL 0.0+ 0.04 1.0 15.8
0.00 = 611 007 0.1 1.5 20.2
| | i
0.90 11 U.12 0.29 2.6 16.2
0.75 7 153.3 0.14 0.29] 2.7 17.5
0 S‘i 125.¢ 0.4 0.22| 5.5 16.4
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Table VI Inhibition of Anaerobic Glycolysis in
Guinea Pig’s

Erythrocyte after Addition of Borate

Amount of lactate o
Produced | Inhibition
weight | Sex | Perml. in react. mixt | ]
_—¢ermi. 1 react. | rate
Control |Boron* |
(kg) (vg) | added(ug)! (%)
]
0.70, 3 34 26 23.5
0.65 60 42 30.0
0.90 3§ (JOj 40 33.3
0.80 3 72 44 38.8
0.80, % 56 30 46.4
i
0.70, % 54 26 51.8

Average : 37.3+4.3%
* 0.01M borate (final boron concentration ; 108ug/ml)
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Table V[ Inhibition of Anaerobic Glycoiysis

in Gunea Pigs Erythrocyte

Administration of Borate

Amountdof lactate,
. {produced per ml|
Wei Boron Boronin |3, “veact. mixt  (Inhibi-
ght Sex administ feryth- |~ ‘Boron |tion rate
rocyte/Control ladminist l
Gl (mg/kg)| (ug/mD)| ()l (ug)l (%)
‘ !
0.75 3 66.7  13.8 62, 52 16.1
0.90 ¢ 61.1 7.4 43, 36, 16.3
0.600 & ¢  83.3 14.zi 90, 76 15.6
0.8 5| 2.5 13.8 58 36 37.9
i ! . |
0.80 & 62.5 13'6i 48! 38 20.8
| |
0.700 5 | 7l.4  14.2 34 28 17.6
Average : 20.7:+3.5%,
% =
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Studies on the Metabolism of Borate(Part5 )
Effects of Borate on Anaerobic Glycolysis and

Methemoglobin Formation in Erythrocytes in

vivo and in vitro

Hiroyasu Kaneshima, Takayuki Misawa
(Hokkaido Institue of Public Health)
Masuo Akagi

Faculty of Pharmaceutical Sciences, Hokkaido

University)

For the purpose of studying the toxicity of borate on
the blood, the effects on erythrocytes of guinea pigs
were investigated. From the results observed the boron
levels in erythrocytes were elevated by addition of

borate to blood, and it was found that boron can enter
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into erythrocyte at the considerable rate in accordance
with the amounts of borate added.

The enzyme system of anaerobic glycolysis in eryt-
hrocyte was found to be markedly inhibited by addition
of borate. It was also found that the levels of methe-
moglobin in erythrocyte revealed a remarkable tendency
to increaseafter boron was added to erythrocyte.

Similar results were also obtained in vivo experim-

ents.
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