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radiation-induced side effects in man
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Taiji Matsumoto

Department of Radiology, Sanraku Hospital

Research Code No.: 699

Examinations were made on the possible role of L-cysteine as a protective agent against radiation-
induced side effects during radiotherapy, using the double-blind test. r-Cysteine (80 mg/capsule of
active ingredient) or placebo (lactose) was administered to a total of 127 patients with breast cancer
(postoperative irradiation) or uterine cervical cancer (post-operative and intracavitary irraciation).
The irradiation field and radiation dosage were kept constant in these cases, and resultant data were
analyzed statistically. Some of the results obtained are summarized below,

1) 1-Cysteine was effective in 49.3%, of all patients and in 52.0%, of patients with breast cancer,
the difference from the placebo group being statistically significant.

2) Decrease in the white blood cell count was less in the group given L-cysteine than that given
placebo, and this difference was significant especially in the 3rd week for all cases. Significant
difference was also noted in the 2nd week for postoperative irradiation and in the 2nd and 3rd weeks for
postopcrative and intracavitary irradiation for uterine cervical cancer. Decrease of white blood cell
count to less than 3,000 was significantly small in the group given L-cysteine than in the placebo group.

3) 1-Cysteine also showed less effect on the white blood cell picture compared to the placebo,
and a considerable difference was observed in lymphocytes during the 4th to 6th week.

4) The values of hematocrit and platelets remained within normal limits, but the values in the
group treated with 1-cysteine was considerably different (0.05<Po<20.10) from those in the placebo
group during the 2nd, 4th, and 6th week.

5) The blood sedimentation rate was more stable in the group given r-cysteine than in the
placebo group, and considerably different (0.05<Po<<0.10) in the 2nd week and significantly different
in the 6th week compared to the control.

6) No difference was observed in the two groups regarding the values of alkaline phosphatase,
GOT, GPT, LDH, creatinine, and urea-nitrogen. The total serum protein level was generally within
its normal range but, while the group given L-cysteine tended to show a stable value, the values in the
placebo group tended to be larger and the values in the 6th weck showed a considerable difference from
the medicated group.

7) Anorexia was significantly less in the group given L-cysteine, especially in the 3rd week.

These results suggest that L-cysteine can serve as a protective agent against the side effects of

radiotherapy.
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Table 1. Cases ol completed, drop-out, and excluded

C-G# Placebo Total i ¥ test
Completed cases ]
Breast ca. 25 26 51
Uterine cervical ca. . "
(postoperative irradiation) 26 18 4 7=1.092(N.8.)
Uterine cervical ca. D ‘
(intracavitary irradiation) 16 16 32
Sub-total 67 60 127
Dropped-out cases -
Using other drug (Antibiotic etc.) 1 =
Serum hepatitis 0 N _i_ B ___|___
Absence without known reason 2 2 4
Aggravation of condition 1 1 2 .
d N S
Infection 5 5 7 %8=5.446(N.5.)
Sub-total 6 13 19
Excluded case 1 N
Change in clinical field 0 1
Total T4 73 1147 e

Note: Significant difference between the completed and dropped-out cases: 33=2,173(N.5.)

I%n.ns.l] =3.841
# Hythiol oapsule

Table 2. Test design:

I?n.ns.z} =5.991 Z%n,oa,{n =11.070

hospitals and cases

Diseases ‘ Breast ca. Ut?;gseto(}:;;\:t?g]e)ca. | Uteéii:; ai:;‘;it:f:;)ﬁa- o
Hospital Drug C-G lP]aceboiOmitted C-G ‘Place-bo‘Omitted C-G |Placebo |Omitted

Gunma Cancer Center 00 0 0] 0 0o | 71 8 | 3 | 15
Gunma University 2 2 0 1 1 1 9 8 4 23
Tokyo Teishin Hospital 5 5 0 1 1 0 0 | 0 0 12
Kanto Rosai Hospital 3 2 2 6 1 2 0| 0 0 15
Sanraku Hospital 4 6 0 7 3 |1 0 0 0 20
Yokohama City University | 11 11 4 11 9 | 2 0 0 0 2

Total 25 = 26 5 26 - 18 6 16 = 16 7 127
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Table 3. Background of two groups

Uterine cervical | Uterine cervical
Diseases Breast ca. ca. (postopera- | ca. (intracavi- All cases
tive) tary)
Drug C-G | Placebo| ©C-G |Placebo| C-G |Placebo| C-G |Placebo
Age (years)
Below 30 years 4 2 1 0 1 1 5 3
0 13 16 5 5 [0 | o 13 21
50 7 5 9 2 5 4 21 11
60 0 3 5 38 6 3 11 14
70 1 0 6 3 4 7 11 10
Over 80 0 0 0 0 0 1 0 1
; 25 26 26 18 16 16 67 60
Total e -
B 1 51 14 32 127
Physical condition |
Strong | 3 7 2 0 0 9 9
Common _|r 20 18 17 1 13 11 14 51 45
Weak 2 1 3 3 2 2 7 6
e dotal | B | 4 | 32 27
Stage O (early) 0 0 I |0 0 0 L 0
I 7 6 | 2 3 3 18 12
Il . 11 15 9 | 6 1 8 21 | 29
m ]2 2 | 6 | 10 12 3 20 | 15
[\ . 0 |2 | o0 0 1 2 1
Uncertain i 3 2 2 i 0 0 1% 5 3
N 2% | 2 | 26 | 18 16 | 16 67 | 60
Lotal |
- 51 | M 3 127
Ray source
“Co 12 11 15 8 0 0 21 22
Co-+E-rays* 12 11 0 | 0 0 0 12 11
| “"Co+4X-ray 1 0 0 | 0 0 0 1 0
X-ray 0 1 11 10 0 0 11 11
1'Cs 0 0o | o 0 7 : 7 8
*Ra N 0 0 0 0 3 [ ] 6
#'Ra--X-ray 0 0 0o | 0 0 2 0 2
| *Ra+-E-rays 0 0 0o | o 1 0 1 0
j o 25 26 26 | 18 16 16 67 60
Total
| . 51 44 | 32 127

* Stump recidivation
#% BEerays: Electron rays
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Pe 467 placebo YyLRE6OM T Widh, MEi%H
1 & B 3F O BT D vk A B Righ ot

3. g

Table3 o &7 & < 4EHH % 30~801C 0 6 B4y,
BRI 30T B B WA 1 o \WT C-G b
placebo FrEREONARRAE 2\ THEE Lichs,
@b ik bhiehotz.

4.

A PAATT O IFIE S AR A iR, ¥om, 5
LF%+6J5V$L;b%tw,_whmo§
SERE, FLI, » WEPRIRED =
hT,CG,NM¢Dﬁ$ﬁhJﬁb@&%h&#
>t~ (Table3 ).

5. IR

WA I~V idic & o h, FEBICDOW
T, C-G L placebo $5.HED/rATRAE = @ D ik
Zbiiginode (Table3 ),

6. MR

I\ THAHEEY 1T kiT 5 C-G f##53 L placebo 0Co, 54y 7, ~X—2u | nry, BICs 2Ry
B EFEOPNIR%E 2% &, Table 2 kRT X 51z C-G D NRIEG ¥ £ X ORISR FT Tl ode2t, C-G B
Table 4. Global judgement
Classification of %is- Effective]  Ineffective Effective rate | Fisher's nm_ values T~
CAESS Total (exc Luding Hxcept dropped- -out add
Drog v + B PRt TT] dropped-out e :ifpmm ei'fective
C-G s| 8| s 8 2 27 52.0%
Flacebo | 3| 4| 7] 12 4 30 26.9% Pp=0.066" 1=C.0h6
Ereast ca.
Total 57
Uterine cervical ca. c=d 2 El 3112 1 27 b2, e l
(postoperative) Flacebo 2 4 5 7 5 23 33. 3% 120,389 F=C,215
‘Total 50
c-G 2| 721 2| s 4 20 56. 3
Uterine cervi 2 e
(intracnvitaryy. [ Placeo | 3| 4| 3] 6| 3 |19 U3.8% Pe0.362 F=0.,424
Total 39
C-G 9 | 24 9| 25 7 7 49, 7% I
k1l cases
Flaceso | & |12 |15 | 25 | 12 72 333 Pa0.050° P=0.,026°
Total 146
Breast ca, C-6 7117 | 7] 26 3 54 47,13 I
liters srvi .
[;::::;::::::‘}1 Al Flacebo | 5 1219 o |53 29.5% . 20,068 P=0.02h*
Tatal 107 !
Hterine cervicasl ca. C-G 4116 5117 5 L7 47, 6% §‘ I
(?:::35253:;:;18“ Blocebo | 5| 8| 8(13]| & | 38.2% F20,279 P=0.151
Total 69

« Bignificant (5H)
& " (1)



450—(22)
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I"ig. 1. White blood cell count (all cases)
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Fig. 2. Breast carcinoma
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Fig. 3. Uterine cervical carcinoma
(postoperative)
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Vieeks aflter medication
(%) Before 1 2 3 b 5 6
20 |
Rate

10 -
Cases observed 64 | 58 |53 lu2 |56 |47 |5k |50 | 56| 46|58 | 45 |39 |25
Cases with leg?cégan 0 ol o 2 21 3 3 6 3 sl 6 2|4 4
Occurrence (%) 0,0/0.0 [0.0 | 4.8 3.6]/6.k | 5.6 n2.0|5.4 [17.400,315.6]1C.3| 16.0
Cases not observed 2 0|13 |16 |10 11 |12 8 11| 13| 8 | 14 |28 |34

(Signed rank test) t =2.097*> tew=1.960 Sig. B CcG
(Sign test) Po =0,032* Sig. g

Fig. 5. Incidence of leukopenia (bhelow 3000)

%) BEhcxi+ s CG @éhﬂ%fﬁ placebo o %}
W UBER R R Lies, X B iy &
Mo 5 M, At ool L.

41, Beter 17> T B VIR (7 Bk g :
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(AL-P, GOT, GPT, LDH), Bt (REEEX, Sl 9 / ;
V7 F=v), HESER (B, Bk, KRR F /}’v :
R, &HBRRE, SRS, FH) <hh, ch gwl
boIHFAI 2% C-G r placebo &7z o\ ik a
THEBH L, zofRzlTeid. .
(11 im¥Ees
(1) BEimEk
FUERECR: 70 % PR L85y, Fig.1~4 wt
O E L FERICT s ) 0ER A LR D I
, L FEJIJIEHIHM{:EL R B R R Lok F |
Eﬁ s et
a. |-ﬂulﬁk%§[c’>ﬁﬁiﬁ L
IEM T C-G BERE placebo #¥EE 1 (e
e LTI B, 3 M H TR fal
% b CEIMIRO WA 2 A Ieinote (Fig. 1), & Y Mol ¥angs
BRI R L, FEEW G - B I i RSO
CoWT b AR, C-G BriBfT placebo £ 5.1 S T S S
ey Lrjﬁ}.ﬁﬂ;ﬂmy;) 2T, f.rﬁ}ﬁ;ﬁ. (ﬁﬂ,ﬁﬂgﬁ mmue;:ks after medication

B T2 B ATEREY, 6 MR b 0¥ Fig. 6. Neutrocytes
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Actual value (%)

453—(25)

77 YORMHE (V1 v Sv25AL), 48
BoEcik ek, FEELYSoT CG #
G-REA% placebo Hy G Rfic s U CIBLER A Ty
i b (Po<0.05),
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Lo#EE I Lo B kg b REE
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B 5H627.6% ¢, WBOH BRI FB @S
Died, KIS OWTIEMN D OER T
fo. TefEU, FREHRT R 3, 000K o SEF 1k
14, placebo 2 §iCh 7.

c. ST s HE

BGHRBE Tkt 5 C-G, placebo # bz
5 FAMBRBEOZER 2<% & (FESE), ksl
5 EZBMRBR, CG HEREDsEL placebo
BRI LR e WEEL BhD, Zo
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Table 5. Incidences ol abnormality in creatinine, Al-p, and LDI
j Creatinine Al-p LDH
C-G J| Placebo | C-G | Placebo | C-G | Placebo
Cases with normal
value before irradiation
More than 3 tirnes 0 0 0 0 1 1
2 tirnes 0 1 2 1 0 1
1 time 2 2 4 3 6 6
Zero 43 a5 50 48 49 43
Total 45 38 56 52 56 51
Rate 4.4% 7.9% 10.7% 7.7% 12.5% 15.7%
Cases with abnormal
value before irradiation
More than 3 times 0 0 1 1 2 0
2 times 0 0 1 1 1 0
1 time 0 0 3 1 2 3
Zero 1 0 3 2 3 4
Total 1 0 8 5 8 7
Improvement rate 100% 0% 37.5% | 40.0% | 37.5% 57.1%
TSRV & b IERERPNCH D, RS &
bt B ehisMA IR Z R T, C-G #5M %
LY P oehTh ok (Fig.1d). a%
| /)i . 5 \I:.\.__b‘%?/__ ‘*_—-E\Jl"
W & I IEWIRAOLET TH B H, C-G #h 3 T
Biwx placebo Br5BRC HlE LIRANA Tenso 1 2 B
(Fig.14). f
B % HosR e iy, CG B b Sl
EEAHEIENC %% Dkt L, placebo i 5REx T |
MR 2R L, 6 B ) DERRDT.
e. MYkf .
CG BHERT AT L5E LT\ 5%, placebo 1 |
U ) o e e : 13
B GRfEk E ldiey & s M EFE L, 68H T N Normal range
AR ) DERIRL, PIHECKT 2 hRE 25 ~ B,
L2BAHE D 0%y, 6BECAREYED  Sa | — g = r L
. 5 Fe l‘\.ﬁ\ﬁ“""ﬁg J‘ik
fo (Fig.15). 3 :
. = Fa L1
DN -
(1) AL-P *E (Nunber of cases)
- < 6 s3  sT 55 86 & 38 CoG o=,
%‘jﬁ&'ﬁﬁﬁﬁﬁ. (E}iﬁlf.) ﬁ‘;ﬁ:tcén‘\:&b, Ef#‘;’ 0“4 W 22 a1 % % P o===o
{ERERCHE Lichizea B fen2 o (Table N
5 )_ 5 T 1 i i L L s
before 1 2 3 4 5 [
(2) LDH Weeks after medication
MR CHRA L (B NRies i, BE Fig. 12. Hemoglobin
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PRt Lo 5 L& 2 CHE o R iz 8o
ol Thh.
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B, MRS L OTFEEC Lo ok
fib 6 figic s W CERZ M — Lo, ERERY
TITDiebdChHH, T B PRSI
Do B E B HERE HDTWT, Thvd < LiE
BIESE L BPT 0o hieddbbz tic L
oo L L, ColERREAH S iEGIFREE, C-G
Frbh¥ & placebo By GEREDRICIRAT 5 X 5 ek
kgL RT Lo me L, E#hofELY T
FTILRB LI 2L ELB.
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5 Fifi 4% B 25—l — e o\~ C 1 BRI o S B de
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Whle DIEoE ) LkENZ LD, okl
TIXE2E ) Lighok., THIAET R LS
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W BB OB OWTARD &, WTho
EBHL C-G b placebo 5Tt LA
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3,000 & SHE L £ 2 T, ThoRBIRLH
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EHORCIL4~6EBTY v BRic g q a2 3R
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EEHw b ok, Fio, Mt o W Tk
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B Y, BOHRRE AR L EERER - o
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