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ABSTRACT

Amygdalin has been used for a long time as an anticancer agent. But because of its
toxicity, it is difficult to administer continuously for treatment of cancer.

This paper was attempted to reduce the side effect and toxicity of amygdalin.

That is, effects of cysteine and streptomycin on the toxicity of amygdalin were
investigated in rats orally administered amygdalin.

1. The group administered only amygdalin 400 mg/kg was effected on the lung and
body weight, hematocrit, hemoglobin, clotting time, SGOT and albumin value. That is,
lung and body weight, hematocrit hemoglobin and albumin value were significantly
decreased. SGOT and clotting time were significantly increased compared with those of
normal group.

2. Weight of lung was significantly increased in the C group (administred amygdalin
400 mg/kg and cysteine 300 mg/kg), D group (amygdalin 400 mg/kg and streptomycin
10 mg/kg), E group (amygdalin 400 mg/kg, streptomycin 10 mg/kg and cysteine 200
mg/kgland F group (amygdalin 400 mg/kg, streptomycin 10 mg/kg and cysteine 300
mg/kg).

3. Values of hematocrit and hemoglobin were significantly increased, and clotting
time was significantly decreased, in the E group and F group compared with those of A
group.

4. SGOT was significantly decreased in the C group, E group and F group compared
with that of A group.
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5. The blood cyanide concentration was significantly decreased in the E group and F

group compared with that fo A group.

6. In short, coadministration of cysteine and streptomycin are considered to reduce

the toxicity of amygdalin in rats orally administered.
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@ Cysteine: Fluka AG. Chem

(® Streptomycin: HHHI%E
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® SGOT HisE set: JEHAL#E
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(D Bilirubin BI5E set: SAHILE

® Albumin HI5E set:8aH L&

718} REE 5 — G Mm-S RIS

2. B
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400 mg/kg, streptomycin 10 mg/kg3} cysteine
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kgs 10 1 3080 && ROLsAc

amygdalin

amygdalin 400 mg/

Table 1. Dosing schedule of cysteine and streptomycin
in rats orally administered amygdalin.

Amygdalin . Streptomycin
Groups (mg/kg) Cysteine (mg/kg)
A 400 — —
B 400 200 —
C 400 300 —
D 400 — 10
E 400 200 10
F 400 300 10
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cino] rate] ol v]3 f248- Table 29k 2ot
amygdalin 400 mg/kguto] EE#%#H control
2ol ABES & MEse) FAZ) HbE 9, 53]
Z2:(0.56+0.05%) % s (22.00+0.508)°] IE
HAKEE (5122F 1 0.65+£0.05%, B 33.00¢
3.00g) ol Il A (P<0.05) 3 HAE UE

ujr
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itk cysteine®} streptomycing] HFFAHEERERL
B, C, D, Es} F@toll 9lolAl heart, liver, kidney,
pancrease % amol e o, HEHERY
AHEMHS gz, otub amygdalin 400 mg/kg?t
cysteinc 300 mg/kgo| PEA%EE CL(0.66+
0.05%), amygdalin 400 mg/kg>} streptomycin
10mg/kg % cysteine 200 mg/kge] #eA#EEE E
B(0.65+0.06%), —=8li amygdalin 400 mg/
kg, streptomycin 10mg/kg, % cysteine 300
mg/kgel R Y FBE(0.64£0.05%)l 1o
A #HFeke] ABE(0.56+0.05%)l tdll HEME
(P<0.05) 2+ EE 23

Table 2. Effects of cysteine and streptomycin on the physical measurement in rats orally administered amyg-

dalin.
Groups
Normal A B C D E F
Organs
Heart#' 0.40+0.03 0.38+0.04 0.38+0.03 0.41+0.03 0.404:0.04 0.41%+0.03 0.41+0.04
Lung 0.65+0.05 0.56+0.05* 0.60+0.05 0.66+0.05 0.64+0.06 0.65+0.06 0.64+£0.05
Liver 3.20+0.30 2.71+0.20 2.90+0.20 3.10%+0.30 3.240.20 3.10+0.30 3.20%+0.20
Kidney 0.484+0.03 0.44+0.03 0.45+0.04 0.46£0.03 0.463-0.04 0.45%0.04 0.46+0.03
Pancrease 0.31+0.02 0.28+0.03 0.30%+0.02 0.26+0.03 0.27+0.03 0.31£0.02 0.32+0.03

Body weight#f?

33.00-£3.00 22.00%2.50* 24.00+2.50 25.00+3.00 24.003:2.50

26.00+3.00 27.00+3.30

#,: Ratio(%)=0rgan weight (g)/Body weight (g)x 100

#,: Increase values (g)=Final weight (g)-Initial weight (g)

: Significantly different from the normal (P <0.05)
: Significantly different from the A (P<0.05)
: Amygdalin alone, 400 mg/kg
: Amygdalin 400 mg/kg and Cysteine 200 mg/kg
- Amygdalin 400 mg/kg and Cysteine 300 mg/kg
. Amygdalin 400 mg/kg and Streptomycin 10 mg/kg

MmO Om > 0 %

2. Amygdalin #ERIZHEEE cysteinez} stre-
ptomycinO| rat2| hematologyoll o|%l &
3 .

Amygdalin #O#8EE cysteine?} streptomy-
cine| rat9] hematologyol o] 3 242 Table 33
72,

amygdalin 400 mg/kgo] BE%id AR
hematocrit(41.40+3.40%)2} hemoglobin(14,
20+1.30%)°] IE®iKiE(hematocrit: 47.80%5.

: Amygdalin 400 mg/kg, Streptomycin 10 mg/kg and Cysteine 200 mg/kg
: Amygdalin 400 mg/kg, Streptomycin 10 mg/kg and Cysteine 300 mg/kg

20%, hemoglobin: 17.60+1.90%)°l &) H=i:
(P<0.05)4 Al A3l 5, N334 7H6.50+0.
50 min)e] IEHFIKEE(4.50+£0.50 min)Eco} HEMN
(P<0.05)24 A L5}k 2={2 amygdalin 400
mg/kg, streptomyvcin 10 mg/kg % cysteine 200
mg/kgol #HES EfEsl, amygdalin 400 mg/
kg, streptomycin 10 mg/kg % cysteine 300 mg/
kgo] HER#LELE FEE-S Aftoll Hial hematocrite}
hemoglobine] AEM(P<0.05)07 #Ehpshsd oo
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R
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Table 42} 7},
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unit) o] 3l AEM (P<0.05) U+ #Ems, albu
min 3£ (2.50+0.28 g%)°] IEHAKEE(3.70£0.35

%)l HEM(P<0.05)3+= HbE el
tf. 22l blood urea nitrogen, serum crea-
tinine concetration, total bilirubin % albumin %}t
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BMEe e ] 9otow, oiul amygdalin
400 mg/kg3} cysteine 300 mg/kgo] fA#HE C
#£(36.80+2.50 unit),
streptomycin 10 mg/kg % cysteine 200 mg/kg
o] fFHTER EB(32.00%£3.01 unit),
amygdalin 400 mg/kg, streptomycin 10 mg/kg
ul cysteine 300mg/kge] fR#GHEE FE
(31.20+£2.80unit)oll 914 SGOTZke] AR

amygdalin 400 mg/kg,

28] aL

Table 3. Effect of cysteine and streptomycin on the hematology in rats orally administered amygdalin.

Groups

Normal A B D E F
Kinds orma ¢
HCT (%4 #47 .80+5.20 41.40+3.40* 45.50+4.90 44.20+4.50 45 40+4.60 47.0044.20 48.00+4.20
HGB (%) 17.60+1.90 14.20+1.30* 14.80+1.50 16.40+1.50 15.21.40 17.00+1.40 17.80+1.50
RBC (10¢/mm?) 5.45+0 45 5.24+0.52 5.3040.57 5.35+0054 5.35+054 5384054 5.40+0.55
WBC (10°/mm?) 8.69+0.54 8.65+0.57 8.55+053 8.56+0.52 8.70+0.59 8.66+0.60 8.75+0.60

Clotting Time (min) 4.50+0.50 6.50+£0.50* 6.00+0.60

5.50+0.50 5.70+0.40 5.00+0.48 5.001+0.50

#: Mean value+S.E. of 6 experiments

% : Significantly different from the normal (P<0.05)

O: Significantly different from the A (P<0.05)
HCT: Hematocrit
HGB: Hemoglobin

RBC: Red blood cell
WBC: White blood cell

Table 4. Effects of cysteine and streptomycin on the blood chemistry in rats orally administered amygdalin.

G
. roups Normal A B
Kinds

C D E F

BUN(mg%)
SGOT(unit)

Serum creatinine

18.00+1.66 19.80+1.77

Concentration 0.85+0.09 1.010.11
(mg%)

Total bilirubin

(mg%) 0.77+0.08 0.85+£0.08

Albumin(g%)

0.96+0.09

0.82+0.07
3.70+0.35 2.50+0.28* 3.00+0.32

19.50+1.98 19.00+£1.80 20.60+0.22 19.40+0.18 18.80+0.18
28.00+2.85 44.60+£3.35% 38.40+3.24 36.80+2.50 40.00+3.32 32.00+3.01 31.20+2.80

0.89+0.08 1.11+0.11 0.91+0.09 0.86+0.08

0.84+0.08 0.90+0.09 0.82+0.08 0.82+0.07
3.10£0.33 3.00+0.31 3.2040.32 3.10+0.33

#: Mean value+S.E. of 6 experiments

% : Significantly different from the normal (P<0.05)

O: Significantly different from the A (P<0.05)
BUN: Blood urea nitrogen
SGOT: Seru glutamate-oxaloacetate transaminase
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5 B, C, o Dzl glolA cyanide i A
2 s ey, AEES siddh ot amyg
dalin 400 mg/kg, streptomycin 10mg/kg =
Cysteine 200 mg/kgo| k= ER(2.00+
0.18 ug/ml) @ Amygdalin 400 mg/kg, strepto-
mycin 10 mg/kg = cysteine 300 mg/kgo} FRAI%
#mE FRE(1.90+0.16 pg/ml)©] Aﬁ(z 80+0.21
pg/mboll Hal HEE(P<0.05) U WS e
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Table 5. Effects of cysteine and streptomycin on the blood cyanide concentration in rats orally administered

amygdalin.

Groups A B

C D E F

Blood concentration

(ug/ml) 2.50+£0.20

#2.80+0.21

2.40+0.19

2.40+0.20 2.00+0.18 1.90+0.16

#: Mean value+S.E. of 6 experiments
O Significantly different from the A (P<0.05)

1 ®

HEm| A a5l #odA amygdalin® 1.9
®mOfee) o3k B o BIfEAW o B2 A
< Rz ek webd EiERel  lelA
amygdalin®} FMEHAE 93 HEEZA ratoll A
amygdalin ZO#LRE cysteined} streptomycin
o ARzl £ fE#%,  hematology, blood
chemistry @ cyanide Mgl =) S48
s5t9dch A B (amygdalin 400 mg/kg BEiEHEE)
o #|Zuky #2%  hematocrit, hemoglobin =}
albumin Zto] IEHKEEC] sl BREM (p<0.05) U
A WA, dolg a7k SGOTR ] FE
P (p<0.05) YA Ehm=sick. CE¥(amygdalin 400
mg/kg=} cysteine 300 mg/kgo) FFAH#EER) o)) 9lo]
*1% SGOT zkeo| Aol tball HEM(p<0.05) U=

3 el ez Eﬁ(amygdalm 400 mg/
kg, streptomycin 10 mg/kg % cysteine 200 mg/
kg) # F##(amygalin 400 mg/kg, streptomycin
10mg/kg = cysteine 300mg/kg)< #HZFEE,

hematocrit ™ hemoglobine] A &l ksl HEMH
(p<0.05)AA  @hnE olowd,
SGOT % cyanide mHiE7F FEM(p<0.05) U
Al A= e

o] Ao} FEES Egis] ¥l amygdalin 400 mg/
kgo] HiEikEAEe) ABS cyanide M iBEES &
B (p<0.05) A FINA| 71 22 2.9] Fifol o
g | Zek3} 44, hematocrit, hemoglobin, & ol
$34]7k, SGOT % albumin 350 HEMHULE
S T o]} & #HR+ ratellA amyg-
dalini% Bies cyamdef&l‘i{"i 40%<] FE-ES v
E}l = Khandekar$92] ¥, dogell4] EExsh
93-2-ull amygdalin#i ol &3t cyanided®Eif o 2 1f
REEE,  PEEREY LEEEES e
Schmidt5¥2] 23] &R F535Hod,
amygdalin 400 mg/kg® cysteine 300 mg/kgo]
AR C 2, amygdalin 400 mg/kg, strepto-
mycin 10 mg/kg cysteine 200 mg/kgo| HFF#%
my ER, oada 400 mg/kg
streptomycin 10 mg/kg>} cysteine 200 mg/kgol

H 183141 2

amygdalin

E#, —2#]3 amygdalin 400 mg/kg, streptomy-
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cin 10mg/kg} cysteine 300 mg/kgo| HFFL
2 F#3 7o) cysteined HFAIRET 79E
SGOT zke] Aol tha) A& (p<0.05) QA 3
EE o), o] —SHE7} 84K Rk cyanide
of #E MEAAST oviste Aoldd, ooz

2 BRE dd REES 71 Aletolu, (K sulfa
T SAES AF 8 Al Al 9ol amygdalin
Fito] 1@imdtrts Calabrese®2] .3, thiosul-

fate”} cyanide Ftoll <3} 7] 3l o} Hitk o) nlo] o
&5 ghobe Willhite?”e] 2 159] #5559 35351
/‘Au}_c

x4t amygdalin 400 mg/kg, streptomycin 10
mg/kg % cysteine 200 mg/kgo] Ak es ERE,
amygdalin 400 mg/kg, streptomycin 10 mg/kg
% cysteine 300 mg/kgo] FEA#HEE F Bz} 7o
cysteineol| streptomycine] fEREfEEE A
cyanide M7} Aol sl HEME(p<0.05)
QA HWdsleul, o)+ amygdaline) A flora

o} K3l srf#=lo] cyanider} A e Moertel
529 X3, amygdalin®] Hifol tHat BBA flora
9] A& Hste] FEr3l Carters728] ¥.noq8}
72 cyanide SMEER KT BA florao] ohs)
streptomycine] =29} EHL AAslzza
cyanide RH Aol 2] gk cyanidef IR A7}
o] Fol A LG omlsli Yt} o 7)o A cysteinet
streptomycing &% HEALE A3 wdlz ok7)
o] gL 9lalA"), cysteines} streptomycing
Zo| fiIAESIYS o HFEMYE cyanide #HE
2 AR} °’ﬁi % F 4 Ak o2hy
amygdalin®] A&zl EOfksio] ol38l cyanide
el WAL s cysteineﬁqL streptomycin®] fi
A7) vl slokae Bklso] A,

& L

Amygdaling] <-4 Q) #HEE 98] o) TR}
BEWER-S A7 H#9SZ cysteined} strepto-
mycin®] BEHIRES RESIACE ratell4] amyg-

dalin B O EE cysteined} streptomycin®] {3

#E7L & BEZS, hematology, blood chemistry
cyanide MHgfEA o] #iRe o3 2o

1. Amygdalin 400 mg/kge] BEigGikagtol ] =
kvl B8%E, hematocrit, hemoglobin % albu-
min Zto] IEF B sl AEM(p<0.05) QA Wb
Helen], AL 547k SGOT 9 cyanide I
BEEZE HRME(p<0.05) A Ein=

2. Amygdalin 400 mg/kg3} cysteine 300 mg/
kge  frAIERELEE,  amygdalin @ 400 mg/kgs}
streptomycin 10 mg/kge| FEHMREEE  amyg-
dalin 400mg/kg, streptomycin 10mg/kg %
200 mg/kgel  GRAE&ERE, e
amygdalin 400 mg/kg, streptomycin 10 mg/kg
ol cysteine 300 mg/kge) fFRIHEELREE) 4] #HZat
o] amygdalin 400 mg/kg®] HEA%EE) Ll A
B (p<0.05) UA Ehnsked o},

3. Amygdalin 400 mg/kg, streptomycin 10
mg/kg = cysteine 200mg/kge] HHEEEEES}
amygdalin 400 mg/kg, streptomycm 10 mg/kg
300 mg/kge]  {HH#EE ) A
hematocrit2] hemoglobine] amygdalin 400 mg/
kgol Bk agto] el HEME(p<0.05) AUA 8
E R, HelgmA) ko] HEH(p<0.05) U= &
A5 el

4, Amygdalin 400 mg/kg® cysteine 300 mg/
kgel  fBREAHEE, 400 mg/kg,
streptomycin 10 mg/kg % cysteine 200 mg/kg
o GERREEE, 12|32 amygdalin 400 mg/kg,
streptomycin 10 mg/kg = cysteine 300 mg/kg
o] PREEEEE4] SGOT%rel amygdalin 400
mg/kgel BIRREEEA el AEM (p<0.05) %A
Wy oloh,

5. Amygdalin 400 mg/kg, streptomycin 10
mg/kg % cysteine 200 mg/kgl HEAIFLERER,
2]2 amygdalin 400 mg/kg, streptomycin 10
mg/kg = cysteine 300 mg/kge} fjfH3LE R A
cyanide i rh i) amygdalin 400 mg/kge] B%
sl tesll AREM (p<0.05) YA B =9k,

cysteine

2l cysteine

amygdalin
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