u

) <

The University of Osaka
Institutional Knowledge Archive

Title TSRS E FRBF D B MBKR AME ISR 3 B Taur ineD[Ol1E
WRICET BHR

Author(s) |f8H, IE; R, >3, HA, B fib

Citation |HAXAEZFHRARFHMSS. 1968, 28(7), p. 959-966

Version Type|VoR

URL https://hdl.handle.net/11094/16512

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



M n434E10H 250 959
BRI
TCGTRR G R I D | LB IR A GE (R B
Taurine o [m#E%h 54 B3 % WF5e

FBAEEEBINRELLE (X EEERD)
| E RS XE KA B N FB

(FEM434 7 A 8 A=)

Studies on the Restorative Effect of Taurine on Leukopenia induced by Radiation Therapy

T. Fukuda, M. Abe, K. Takeuchi, T. Imura
Department of Radiology School of Medicine.
Kyoto Universty

This paper concerns the results of a statistically controlled study of the effectiveness of taurines
on patients with leukopenia attributable to radiation therapy.

Taurine was given to patients during the radiation therapy beginning on the day when. the leukocyte
count was depressed below 4000 cells/mm?. 750 mg of taurine was delivered orally 4 times a day, 30 minutes
after every meal and at bed time. (Total amount of taurine is 3000 mg a day.) During the treatment
with taurine, radiation therapy was continued with unchanged doses and neither blood transfusion nor
administration with drugs which stimulate haematopoiesis was performed in this period of time. At the
same time a study has been made of the effect of radiation therapy on the urinary excertion of aminoacids.
More intensive study was made with respect to the relationship between leukocyte counts and excreted
taurine amount.

By giving 3000 mg of taurine daily the leukocyte counts which were decreased under 4000 cells/mm?
could be increased again, although irradiation was continued with unchanged doses. The therapeutic
effect was proven by statistically analyzing the leukocyte counts. It was also demonstrated that the taurine
amount excreted into urine was greater in a group in which leukopenia was prominent as compared with
a group in which leukopenia was not pronounced due to radiation therapy.
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Tab. 1 Effect of Taurine on Peripheral Blood Cells (Weeks after taurine administration.)

f ‘ Before i 1 week ‘ 2 weeks “3 weeks ! 4 weeks | 5 weeks | 6 weeks
 Mean value | 3180.3 | 3790.6 | 4172.4 | 4130.6 | 4022.6 | 4271.5 | 40904
Leukocyte  Standerd error | 162 | -+ 203 | =+ 307 + 313 + 445 + 521 =+ 512
P-value | < 0.05| < 0.05 < 0.05
Cases 81 | 81 75 58 42 20 10
Mean value 367.2 378.7 337.6 372.4 377.5 366.6 402.0
Erﬁétg‘fg%‘e ‘Standerd error | +10.5 | +12.1 | +13.7 +13.8 | + 6.4 | +30.8 | +36.7
Cases 79 71 63 47 37 18 7
Mean value 69.8 70.2 70.5 70.7 71.4 73.0 72.4
Sahli (%) | Standers emror | +2.0 | +2.2 | +2.3 | £8.5 | F3.1 +81 | +17.5
Cases 79 72 | 62 47 37 18 7
Mean value 19.7 18.3 17.7 18.7 19.3 19.9 13.5
Tﬁﬁ%@“ Standerd error | +3.8 | £2.9 | +2.9 | £3.7 | £42 | £63 | 738
Cases 33 26 26 20 13 9 3
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Tab. 2 Effect of Glucose + Vitamins on Perispheral Blood Cells (Weeks after drugs administration.))

Before 1 week ‘ 2 weeks i 3 weeks | 4 weeks | 5 weeks | 6 weeks
Mean value 3402.3 3702.1 3762.3 3627.4 3718.3 3995.3 3450.6
Leukocyte Standerd error =+ 153 =+ 204 =+ 308 + 412 + 402 =+ 701 + 523
Cases 43 41 40 36 22 11 4
Mean value 401.1 390.9 401.4 417.2 397.5 394.4 393.0
Er{‘i’fg@‘e Standerd error | +15.1 | +13.1 | +11.8 | +18.6 | +29.6 | +16.2 | +31.8
Cases 31 30 30 25 17 10 4 |
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Fig. 6a
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%. Tab. 31X EFE 2 BE O R, MIRBL DLW %7
Lich D TH%. i Taurine, Urea, Alanine,
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acid) DR, BMIREA % & fo Ko dv ot By
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Tab. 3

Group in which leukopenia was prominent Group in which leukopenia was not prominent
due to radiation therapy. (7 cases) due to radiation therapy. (9 cases)

Urine |Erythro-| | .

volume | c¢yte | Leukocyte 121;;}1%1,
(ml) |(x10%

Before

. | Urine |Erythro- I s
SZ:,}!“ volume | cyte |Leukocyte ]3133"?1? . Sz:]}h
(%) (ml) | (X109 | (X109 | (9)

radiotherapy 1183.1 | 398.2 | 6307.5 23.3

76.5 | 1286.6 | 437.3 | £891.8 27.2 76.8

1st day after

radiotherapy 1435.7

1215.8 i

1 week after . .
radiotherapy 1730.8 | 361.5 | 4750.7 28.8

71.6 |1363.2 | 431.6 | 5128.7 | 31.2 | 74.0

2 weeks after A -
radiotherapy 1530.0 | 363.4 | 3950.8 25.8

69.6 | 1364.2 | 420.5 ; 5594.6 24.9 76.8

3 weeks after
radiotherapy 1987.0 | 414.3 | 4283.9 27.6

76.3 |1231.7 | 517.4 | 5060.4 26.9 76.4

4 weeks after - '
radiotherapy 1763.5 | 432.1 | 4000.6 31.8

78.5 i 1389.4 | 404.3 | 4728.9 | 31.2 76.0

5 weeks after - i
radiotherapy 1781.7 432'0. 3733.8 20.2

80.1 |1424.8 | 416.8 | 4780.3 f 25.9 | 75.4

6 weeks after '
radiotherapy 1633.3 | 410.1 ‘3366‘.‘4 | 1k (s

73.6 | 1795.2 | 405.7 | 4300.0 | 19.5 | 75.2

— 6
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B &, FECE DM & 13EEFF LT Taurine
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Tab. 4 Free aminoacids contents in serura,
erythrocytes, leukocytes and platelets
of normal adults, (pt moles/100g)
(Soupart, P. Proc. Conf. on Amino-
acid Pools, Calif. 1961)

Aminoacids  |Serum El;);ttl;ro- L’?;'t];o“' Th; ;:1;2[30' !
Taurine | & 3.6 2603 2100
Lysine 20 13.0 236 122
Glycine 22 | 87.0 | 508 | 365
Alanine 42 | 35.0 661 | 270
Valine 27 | 33.0 | 375 150
Leucine 14 40.0 630 | 188
Isoleucine 7 4.0 290 120
Serine 12 | 15.0 | 510 265
Threonine 13 16.0 340 155
Phenilalanine 5 4.0 248 85
Tyrosine 6 5.0 197 78
Histidine 8 14.0 63 31
Arginine 10 0 33 53
Aspartic acid 0.2| 37.0 350 270
Methionine 3 | Traces 175 38
Proline | 22 17.0 210 102

5. MG Taurine 25325 L, ~v A4k
RN 5209,

L AT, ERAOME, BimEk, fHimsk, m
MR GEha WEHET 3 0 FAYE 1Y, Soupart®®
OB & % & Tab. 4 OINL TH 5. EIMEkA
W43 Taurine 23Mlid 7 3 7 88 &3 R e 5 fo us
BRXBCEThTws. L EmER P Taurine
B, MiFOH 50065d %\, Fhilk, AimEko
Taurine (2iE» SHCZECBTEh s 0T
i<, EmIRPBHEANC Taurine #ER LTy
Bb0EEZBRB. AT, BEETE LT
B IfERA © Taurine 23 S 22T D
D DB H B3 Fig. 5, 6 2B g
BEE T X2 T BERD AT B BHOR i,
BlREA R E v BE C HEFLT 280
Taurine 23 S h 5 &%E 2 bhz. Fhik,
Taurine DFHIXE MBI ORERD, HITFHE
TH B BEERA ST B 1% 5k 7ouaat,
o0 BE 7k By b b0k #EESHS.
Taurine 2AEMEKA7 § 7/ @R E LTIHBRATH
B30, Taurine HiEMERO MBS & L <&
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{ELCHEREE 2B E VIR E EE BT,
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MR
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7.

x ®

1) M Yese @ HARERSSS, 26 (1966), 298—
301.

2) PR © AAEMKLE, 26 (1966), 466—
480.

3) P e, WIEER « B RERK &5, 26 (1966),
903—909.

4) Abe, M.: Proc. Intern. Conf. on Radiation
Biology and Cancer (1966), 169—174.

5) Abe, M., Takahashi, M., Takeuchi, K. and
Fukuda, M.: Radiation Res. 33 (1968), 563
—573.

6) Aebi, H., Lauber, K., Schmidli, B. and Zup-
pinger, A.: Biochem. Z. 328 (1957), 391—
404.

T7) Andrews, G.A., Sifferson, B.W., Kretchmar,
A.L. and Brucer, M.: Health Physics 2
(1959), 134—138.

8) Angel, C.R. and Noonan, J.R.: Radiation
Res. 15 (1961), 298—308.

9) Fromageot, C.: Advan. Enzymol. 7 (1947),
369—407.

10) Fromageot, P, and Boquet, P.L.: Strahlen-
schutz in Forschung und Praxis p, 199—230,
Verlag Rombach Freiburg i. Br. 1964,

11) eEEESM, BHRE : B AER K, 26 (1966),
432—436.

12) Hempelmann, L.H., Lisco, H. and Hoffman,
J.G.: Ann. Intern. Med. 36 (1952), 279—
510.

— B -

HAEZHRESME 8% HTH

13) Horikawa, M., Sugahara, T. and Doida, Y.:
Exptl. Cell Res. 34 (1964), 198—200.

14) Kay, R.E., Harris, D.C. and Entenman, C.:
Am. J. Physiol. 186 (1956), 175—179.

15) Kay, R.E., Eearly, J.C. and Entenman, C.:
Radiation Res. 6 (1957), 98—109.

16) Katz, E.]J. and Hasterlik, R.J.: J. Nat.
Cancer Inst. 15 (1955), 1085—1107,

17) Kostos, V. and Koesis, J.J.: Proc. Soc. Exp.
Biol. Med. 106 (1961), 659—660.

18) Kozalka, R.T., Bowerman, C.J. and Hem-
pelmann, L.H.: Proc. Soc. Exp. Biol. Med.
89 (1955), 662—665.

19) Langendorff, H., Melching, H.J. and Ladner,
H.A.: Strahlentherapie 108 (1959), 251—
256.

20) Langendorff, H., Melching, H.J. and Streffer,
C.: Strahlentherapie 116 (1961), 1—14.
21) Langendorff, H., Streffer, C. and Melching,
H.]J.: Strzhlentherapie 124 (1964), 445—

456.

92) Mefford, R.B. and Mortens, HLH.: Science
122 (1955), 829—830.

23) Melching, H.J., Messerschmidt, O. and Stref-
fer, C.: Strahlentherapie 114 (1961), 179—
186.

24) Melching, H.J., Abe, M. and Streffer, C.:
Strahlentherapie 125 (1964), 352—357.

25) Miletié, B., Petrovié, D. and Zajec, Lj.:
Nature 197 (1963), 90—100.

26) Miletié, B., Petrovié, D., Han, A. and Sagel,
Lj.: Radiation Res. 23 (1964), 94—103.

27) Moore, S., Spackman, D.H. and Stein, W.H.:
Anal. Chem. 30 (1958), 1185—1190.

98) Morczek, A. and Neumeister, K.:  Strahlen-
therapie 120 (1963), 398—404.

29) Pentz, E.E.: J. Biol. Chem. 231 (1958),
165—174.

50) Petrovié, D., Miletié, B., Ferle-Vidovié, A.
and Han, A.: Radiation Res. 27 (1966), 41
—49,

31) Sugahara, T., Tanaka, T. and Nagata, H.:
Folia Biol. (Praha) 10 (1964), 461—464.

32) Sugahara, T., Nagata, H. and Tanaka, T.:
Radiation Res. 29 (1966), 516—522.

83) Streffer, C., Melching, H.J. and Mattausch,
H.: Strahlentherapie 130 (1966), 146—156.

34) Soupart, P.: Proc. Conf. on Aminoacid
pools, Calif. p. 220—262, Elsevier Publishing
Co., 1961.

85) Watson, G.M.: Intern. J. Radiation Biol.
5 (1962), T9—83.



