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Table 2 Daily change of glucuronic acid content

(Unit mg/in 100ml of total blood)

Table 1 Glucuronic acid contentof total blood, blood cells and plasma

in normal adults,

(Unit mg/100mb)

Glucuronic acid
Red cell Hb content in 100m! | plasma
Name | Age | Sex Ht of total blood (00l
count (X 10)} count(25) %) ’tl\l‘c))toaé Zlﬁgd Plasma
M. T.] 25 8 400 20 42 6.6 4.0 2.6 4.5
Y. UL 34 b/ 450 90 45 711 4.5 2.6 4.8
G. O.| 28 /i 460 100 46 8.1 4.8 3.3 6.0
K. S.| 40 n 460 80 42 7.1 4.6 2.3 3.5
K. M. | 28 1/ 430 80 40 7.0 4.7 2.3 3.8
K. N.| 28 " 500 100 46 8.0 5.4 2.6 4.7
T. E.| 28 " 490 95 45 8.1} 55 2.6 4,7
T. F.| 16 1/ 480 95 46 8.1| 52 2.9 5.3
K.Y.| 25 /i 420 90 40 7.2 4.8 2.4 4.0
T. 0. 34 I 430 80 40 6.8 4.4 2.4 4.0
T. S.| 42 4 450 90 45 6.9 | 4.8 2.1 3.8
Y. O.| 18 ? 400 80 42 6.3 4.5 1.8 3.1
T. U.| 23 n 400 75 40 5.4 | 4.0 1.4 2.3
Y. Y.| 23 " 470 95 45 8.1 4.9 3.2 5.8
T. E.| 26 n 420 95 45 6.9 | 4.4 2,5 4.6
Y.K.| 21 | n 410 90 | 40 | 7.0} 45| 25 | 4.7
R. N.| 26 n 410 85 38 6.4 | 4.2 2,2 4.1
T. K. | 74 " 440 90 47 7.6 | 4.8 2.8 4.5
K. T.| 50 " 460 90 42 7.5 5.0 2.5 4.3
M. T.1 20 n 400 75 35 6.6 | 4.2 2,4 3.6
Average 7.15) 4.67] 2.47 4,31

Total blood 7.622m=6.68 (a=0.01)

Blood cells 4.96>m>438 ( n )

Plasma 274=m>=220 ¢ 0 )

Plasma 100m! 487=mz=3.76 ( "' )

in the blood of normal adults.

the normal adults

Table 3 Daily change of red cell count in

: v Daily changes
Name |Age [Sex _Daily changes NameAge Sex{ |77 T
17273 1 , 2 ‘ 3
M. T.]32| ¢ | Total blood 7.817.3| 7.5
Blood cells 4.8 4.8 48 MT. 32| ¢ [Red cell count (X 10%) | 450 450} 450
Plasma 3.012.5| 2.7 H lobi t (o
Plasma 100ml | 5.4 | 4.5 | 4.8 emoglobin count (72) | 95 95 %
. Ht (25 44] 44 4
Y.Y.|23| @ | Total blood 7.0 6.6 7.1
Blood cells 4.0 1401 4.0 v.v.| 23| ¢ |Red cell count (x10%) | 380/ 390 380
| Plasma 3.02.6] 3.1 . - .
Plasma 100ml | 5.0 | 4.0 | 5.1 Eemogbbm count (98 25 82 :;
M. I.|25] & | Total hlood 6.6 7.0/ 6.0 t (% §
l;}lood cells 4.0[4.0] 4.0 M L[25| 8 [Red cell count (x104) | 410/ 400; 400
asma 2.6 3.0} 20 : o
Plasma 100m! | 4.5 | 5.0 | 8.8 gemogl‘)bl“ count (%) | 90| 90 Zg
N. K. |23 | & | Total blood 6.4 6.0 6.8 t (%) 42 41
II?Io'od cells 4,3 ’112 4.3 N.IC.| 23 | & Red cell count (x10+) | 410 410 400
lasma 2.1 L 2.6 : - ]
Plasma 100ml a5l20l 41 Hemoglobin count (25 90 90| o
Ht (2D 40 .40, 39
at test jafter bodily !

‘exertion
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Table 4 Glucuronic acid content of blood in normal
adults following the intravenous injection
of glucuronic acid

(Unit mg/in 100ml of total blood)

After the
mjectlon
Name |Age |Sex Before|— 5T 30
(min)} (min)
K.Y.| 34 | ¢ | Total blood 7.5] 82| 7.8
Blood cells 51| 51| 5.1
Plasma 2.4 31| 2.7
KM.| 28] ¢ | Total blood 7.1 83| 7.8
: Blood cells 5.2 52| 52
Plasma 1.91 31| 2.6
TW.| 24| ¢ | Total blood | 6.0 7.8| 7.1
Blood cells 4,4 4.4 4.4
Plasma 1.6 | 3.4 2.7
Y.85.143| & | Total blood| 6.1| 7.4 7.1
Blood cells 4,0 4.0| 40
Plasma 2,1 3.4} 3.1
M.Y.| 25| & | Total blood 7.0 9.1| 8.3
Blood cells 4.3 | 4.3 | 4.3
Plasma 2,7 4.8 4.0
Average Total blood | 6,74/ 8.16] 7.62
Blood cells 4,60, 4,60, 4.60
Plasma 2.14| 3,56 3.02
Level of
Factor SS DF MS significance
Time 516 5-1=4 129 0.01
Individual 3.76 3—1= 2 188 0.01
Error 065 4x2=8 0.08
Total 956 15—1=14

) MT 32 ¢

13— (153)

AL 7B &0 HEH

YY23 MT 253 K 13

82X 2Nk 200mg HEE UDJI'IUIT/ ERR
™8
8 i .
-1} 7‘1
£
¢}

] 200
5F g
4 1]
3F 2
al NS
‘ -

) \5 4 304

4.60mg, 3.56mg, HHEI0HCTIE 7.62mg, 4.60mg,
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Table 5 Red cell count in normal adults follwing
the intravenous injection of glucuronic acid

After the

injection
Name [Age [Sex Before| = 35~
. (min), (min)

M.I1.} 25| & |Red cell count(x10+) 460. 450 | 460
Hemoglobin count(2s) 90| 901 90

Ht (25) 41| 41| 41

T.E.| 28 | & |[Red cell count(x10%) | 470 | 480 | 480
Hemoglobin count(2z) 901 90| 90

Ht (22) 43 | 43| 43

T.U.| 22| 9 [Red cell count(x 10%) 400 | 400 | 400
Hemoglobin count(¢z) 85| 85| 8

Ht (25) 40 | 40| 40

M.T.| 20| ¢ [Red cell count(x10%) | 410 | 400 | 420
Hemoglobin count(2s) 90| 901 90

Ht (25) 39| 39 39

v.v.l 23| 2 [Red cell count(x10%) 460 | 470 | 450
Hemoglobin count(25) 951 95| 9%

Ht (24) 43| 43| 43

Table 6 Glucuronic acid content of blood in normal

adults following the intravenous injection
of salicylic acid.
(Unit mg/in 100ml of total blood)

After the injection
Name |Age [Sex Before 50T 60| 60
(mnin) (min)| (min)
T.E.| 28 | & | Total blood 8.1]7.6|7.7 81
Blood cells 5.4 | 5.4 | 5.4 | 5.4
Plasma 2.712.2123 |27
K.N.| 28 | & | Total blood 8.0|7.7(76 181 .
Blood cells 5.4 5.415.4 |54
Plasma 2.6 | 2.3]1221217
K.Y.| 34 | 8 | Total blood 9,718,485 [9.7
Blood cells 5.4 5.415.4 |54
Plasma 4.313.013.1 |43
§.8.] 31| 3 | Total blood 7.016.8|6.8 |71
Blood cells 505050150
 Plasma 2,01,8|1.8 |21
Average Total blood 8.20| 7.63| 7.65| 8.25
Blood cells 5,30 5.30] 5.30] 5.30
Plasma 2.90| 2,33| 2.35| 2.95
Level of
Factor SS DF MS significance
Time 146 4-—1= 3 0466 0.01
Individual 954 4-1=3 3.180 0.01
Error 058 3x3=9 0.064
Total 11,58 16—-1=15
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OEEE310Me Tt h%b, v Table 7 Red cell count in normal adults following the intravenous
BE IO ds 1) % S 867me (58 injection of salicylic acid
13T\ T &g LT ce ks b After the injection
; N Name e (Sex fOr@ s e
B L S EhERCERDRSY . , 60Cmin | 90(min)
i DB R B
T?j’ 31{% Cb\ zﬁ < Vi m‘% M. [.]|25] & | Red cell count (x10+) | 430 | 400 440
. RERECUAR CHFTE IS, /]_p Hemoglobin count (25) 90 90 90
ABFUS, 5 b Y A7 T4 YR | B 42| 42 42
, Y ey 2~ i, M
B }?\ i“: K Jﬂl(‘”fif; " T. E.| 28] & | Red cell count (x10%) 460 470 450
ey vl ”“‘j, "’"j:L‘““ E‘m Hemoglobin count (%) | 95| 95 95
) AU REET S TR rh S EE DT R : Ht (2% 45 45 45
BRI R R L T C DWINDIRE S K. N, 1 28| & | Red cell t (= 10Y) 450 470 470
. N. ed cell count (x 10/ 5 )
2w TR U AR
}_L/Q s :Wﬂﬂf{]“;ﬂ@l’ﬁ/ﬁmﬁﬁﬁhlﬁﬁ Hemoglobin count (25) 90 90 - 90
@ﬂ‘m%bfh‘b%@kﬂbhﬁo Ht C?”) 41 41 41

5) MBI T B N v

7w VERE: Table 8 Daily elimination of glucuronic acid in the urine of anemic

PLMLHIE 2000 31T B ML 7 1 patients (Unit mg)
7w it }%H’Zbié’f& 9RO 4 i Name  |Age [Sex Red cell iount Hemoglobin Daily ehr‘nmat.mn of
SUiefi1<, 3.0~6.5ma/dl G b, (101 count (25D glucuronic acid
FOVEINE 5.18mg/dl Tl B, = M K. |16 3 240 40 300
LR A D SEHEE 7,15me/dl X i F.T. 19} » 320 - 60 300
W5 L 1 22D EReR TH R O M. S.[46| | ° . 300 45 © 320

— U, F. 28| ¢ 280 45 280
®iRTo .

B 6 W:%H?é it 100ce K. T.168} u 160 20 360

' T. K. [ 16} »n 180 25 310

O, MERRCMMES N 2w G. K. |24 | n 210 30 300
FeR L08R Letn g 4.6~6.2 Average 310
mg, 24~3.4mg Ko 1.9~3.1mg ¢ o ==3407>2.947 ty5 (a=0.01)

b, £OFHITE I F R 5.36mg,

5.06mg J0% 2.30mg T B o BT Table 9 Glucuronic acid content of blood in anemic 'patxents

(Unit mg/100ml)

MBI 3 % M 100ce b o 4T - T
Py e R IR 3P B 1 N Red cell count { Hemoglobin Glucuronic acid
LR R NN . ame | Age | Sex (% 104) count (%) content
1% 100cc FRaDIiE 7 v 2 v BB L -
DM EROEY R, Rim o Y| 20 i 60 6.4
o K. S.| 43 " 330 40 5.2
Bt 6‘15‘[]’1]}—.&%& 10075 i & Y. A. 34 " 220 40 5.8
W% 77 vy EREONEEITE T. K.| 16 " 200 25 5.5
1.02mgx 10-5 © % b, fFEARs  U. F.| 28 | 0 280 45 4.6
FEEOZELRTRD R ZEEEA200) K: I« 68 " 160 ‘2() 5: ;)
ROEMBEAC ST 280EEE 1. k.| 16 " 180 30 5.4
TR S 2 v vIRENIEIIFH R K. S.| 56 " 250 45 4.8
- . - s Y. K.| 33 " 200 60 4.7
LRI T b, chei@dse o0 o | 250 e 59
TR 75 52 HE sl 7o v o D RERE M. K.| 16 P 240 40 5.4
FEUL0918Ch B, MEHEMIZ M. S.| 46 v 300 45 5.8
RTLBSROML Ieho Wpsfpy,  He Koy 3047 310 50 5.0
i
BREORONER 74 7 v R O g E 27 Z :(l)g g’g 33
. . . J 2.
AR S B D . BT G y.| 52 | # 310 65 5.4
I B Mg 100cc O MAE S A 2w K. S.| 65 " 140 25 4.3
VEERI ROV 4 OFRMERC S E T T, Y. | 26 1 300 60 6.5
WAHRSN Y v ERBVTERA L O Average 5.18
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Table 10 Glucuronic acid}content of total blood, blood cells and

plasma in anemic patients

(Unit mg/in 100ml of total blood)

LIFoBILAE R T 5 ZOBMEBECHEOR Y
b

BB 5 GIROVEEE A 5 Blic v B RER Lke o
BRIfAE: (Evans HreCHllsE) RoTRiBmmfirc g
NTCWB FA 2w vERRNT B3R R U IR N U
Bizim Licind Ch b, FoOSESERERBECE
Ti3.622cc ¥ 21Tmg ¢ h b, FEAC R\ TR
434cc Jr 1.99me T B, & OWH ORIAMA Hi
BoE LT RS & BIMEFIC S\ TR ket tsid 5
TR AT 1 2 D BBREBR TEEOMME R LTS
MEBRMECE TR T s
2 v YREWCIIABOEN D
Biviss, Bl EoZEABEIIE
FVCI N TLME 7 27 v v

Red cell count [Hemoglobin | Glucuronic acid content BEIEAL DL LTS
Name JACEISSX| 10ty oount zpy | 10 [ Bood o T el g A BT
- - o SGENTHD F gy = vEEEI
wo o v | | w0 | s | a4 | pe SEAzomCHEmOmLEY
U. F. |27 ¢ 280 45 46 | 27 | 19 A
T. K. |17 n 200 25 a7 | 24| 23 D rrs e BROEEHRO
H. K. |30 | # 320 60 6.0 | 3.4 | 26 Rl PR 363 % SR
M. K. 1254 n 270 60 6.2 3.1 3.1 A BEBFCETHE 1 8
Average 5.36 3.06 2.30 g K 5T % L 64l
Table 11  Red cell count and glucuronic acid content of blood cells in 100ml of blood
Red cell count {Glucuronic acid Red cell count |Glucuronic acid
Name Age Sex (X10%t)  [content (mg) Name |Age Sex (x10%)  icontent (mg)
M. [.]25] &. 400 4,0 H. M. [ 32| ¢ 390 4.1
Y. U. | 34| w 450 4,5 T. K.| 24| n 380 4.3
G. O.}28 | ¥n 460 4.8 Y. A | 23| 1 360 3.6
K. 8.140 » 460 4.8 S.K.|24 | n 370 4.4
K. M. |28 | n 430 - 4.7 Y. K. 22 n 380 4,4
K. N.[28| n 500 5.4 M. T. |20} » 390 4.0
T.E.|28{ 1 490 5.5 K. N. {24} n 310 3.2
T. F. |16 ]| » 480 5.2 U. F.1 27| ¥ 280 2.7
K.Yy.|25| n 420 4.8 T. K. | 17| » 200 2.4
T. O.|34| » 430 4.4 H. K.{30}|n 320 3.4
T. §. (42| 1 450 4.8 M. K. | 25| # 270 3.1
Y.0.|18]| ¢ 400 4.5 H ON. |35 n 280 2.8
Y. U, | 23| » 400 4.0 U. M.j36| #n 340 3.8
Y. Y. |23 470 4,9 M K. |[25] # 300 3.3
T. E.| 261 # 420 4.4 A.H. |23 1 340 4,0
Y. K. {20 | #» 410 4.5 T, T.[25]| I 310 3.2
R. N.[26]| 1 410 4.2 G. T.!24 | n 330 3.9
T. K. | 74| #n 440 4.8 K. N.122| 5 310 3.0
K. T.|50) #n 460 5.0 G.Y.|52|#n 310 2.8
M. T. |20 & 400 4.2 H. 8.|27| n 320 3.4
T.S5.123| # 380 4.3 K. S.[65¢n 140 2,0

r=0.918
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Table 12 Glucuronic acid content of plasma in anemic patients
a (Unit mg/100m?)
Red cell count [Hemoglobin Glucurenic acid content in 100!
Name | Age | Sex RH22) Total | Blood Plasma
(X10%)  count (55) blood | cells | F'5™M2 | 100m
H. N 33 Q 280 55 29 4,8 2.8 2.0 3.0
U. M. | 36 n 340 65 34 6.8 3.8 3.0 4.6
M. K 25 n 300 60 30 6.3 3.8 3.0 4.6
A.H.| 23 " 340 70 34 6.4 4.0 2.4 3.6
T. T 25 n 310 60 34 5.8 3.2 2.6 3.9
G.T.| 24 | n’ 330 65 31 | 67 | 39| 28| 38
K. N 22 3 310 60 30 5.5 3.0 2.5 3.2
G. Y.| 52 n 310 65 27 5.4 2.8 2.6 3.5
K. 8.1 65 " 140 25 12 4.3 2.0 2.3 2,6
Average 5,78 3.20 2.58 3.64
L =2,055>2.062 tor (a=0.05)
b
T. 8. 23 9 380 75 36 6.6 4.3 2.3 3.6
M. H.| 32 " 390 80 38 6.3 4,1 2.2 3.7
T. K.| 24 " 380 75 38 6.4 4.3 2.1 3.4
Y. A | 23 " 360 70 33 6.3 3.6 2.7 4.1
S.K.| 24 [/ 370 70 35 6.9 4.4 - 2.5 3.9
Y. K.| 22 n 380 80 38 6.1 4.4 1.7 2.6
M. T.{| 20 " 390 75 35 7.2 4.0 3.2 5.3
Average 6. 55 4,16 2,39 3.80
Table 13 Glucuronic acid content in the circulating blood and vplasma of normal adults
(Unit mg)
Red cell Circulating Glucuronic acid content
Name Age Sex | count Hemogbbln H 'e(’)?l??ne 51;‘3?;112 in blood : in plasma in Circu]aﬁng B
< EYa .
(x10%) count (25) (26 (g«(a)rd #1!3&1;;}21 100m! 100ml ' piooa ‘plasma
M. I.128]| 8 469 95 42 76 43 7.5 4.7 5,70 2.02
T.Y.|28 | » 490 95 45 82 45 8.0 5,6 6. 56 2,52
Y. K. |22 ¢ 410 90 40 73 44 7.0 4.7 5.11 2,07
M. T.|20 | » 400 75 35 68 44 6.6 3.6 4.49 1.58
K. T.|501nw 460 90 42 71 41 7.5 4,3 6.33 1.76
Average 74.0 43.4 7.32 4,58 5.44 1.99
Table 14 Glucuronic acid content in the circulating blood and plasma of anemic patients
(Unit mg)
Red cell . - C(ilrculatlinsg Glucuronic acid content
 Name |Age [Sex | count Hemoglobin | Hit vo(l)l(l)me so?urrxxlnz in blood |in plasma | ™ cir§lating
) az .
(X 10%) count (95) |(92) (E?)l:l ;nls;%?;hmt 100mi | 100ml | 11004 plasma
M. K.|25] ¢ 350 70 34 80 53 6.4 3.7 5.12 | 1.96
H. N.| 33| » 280 60 29 89 63 5.7 4.0 5.07 2.52
G. T.|24 | 1 330 65 31 78 54 6.7 3.9 5,23 2.10
K. S§.|65} 8 140 25 12 85 75 4.3 2.6 3.66 1.95
G.Y.!B2|n 310 65 27 90 66 5.4 3.5 4.86 2,31
Average ‘ 84.4| 62.2| 5.70 3.54 | 4.79 | 2.17

£=392335 ty («=0.01)
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Studies on the metabolism of glucuronic
acid (5)
Glucuronic acid content of blood and plasma

in normal adults and metabolism of
glucuronic acid in anemic patients
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Masahiko Inti
Department of Internal Medicine, Faculty of
Medicine, Shinshu University
(Director: Prof. Y. Oshima)

1) Glucuronic acid content of total blood, blood
cells and plasma in 100ml of blood, and of 100ml
of plasma were measured with Fishman's method
in 20 cases of normal adults, It ranged from 5.4
to 8.1, average 7.15mg (total blood); from 4.0 to
5,5, average 4.67mg (blood cells); from 14 to
3.3, average 2.47mg (plasma) in 100ml of blood,
and from 2.3 to 6,0, average 4.31mg in 100ml! of
plasma respectively, 7

2) The alteration of glucuronic acid content in
blood by day and by the injection of glucuronic
acid or sodium salicylate was attributed to the
changes of glucuronic acid content in plasma.

3) Glucuronic acid content of total blood and blood
cells in 100ml of blood in anemic patients decre-
ased in proportion to the severity of anemia but

glucuronic acid content of plasma in 100ml of

blood in anemic patients proved normal.

A positive correlation (r=0.918) was proved bet-
ween the red cell counts and glucuronic acid
content of blood cells in 100ml of blood.

4) Glucuronic acid content in 100ml of plasma in
anemic patients decreased but glucuronic acid
content in circulating plasma per kilogram body
weight proved normal.

5) Elimination of glucuronic acid in urine was
studied in. 7 cases of anemic patients and proved
decreased.

6) A slight impairment of liver function was pro-
ved in 17 cases of anemic patients and it was
improved by daily injection of glucuronic acid
(200~400mg).
administration of ferrum reductum in anemic

Side effects of the peroral

patients were diminished "by the injection of
glucaronic acid and the disturbed liver function

was recovered too.
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