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Abstract— Experiments were performed on male Sprague-Dawley rats to investigate the im-
munobiological effects on route of administration of amygdalin (AM). Rats were administered orally at
12.5. 25, or 50 mg/kg/day of AM or injected with 25, 50, or 100 mg/kg/day of AM intravenously for 2
weeks. Rats were immunized and challenged with sheep red blood cells (SRBC). The results of this
study were summarized as follows: (1) In oral administration of AM, body weight gains were sig-
nificantly increased by 50 mg/kg AM as compared with controls, the relative weights of liver and
thymus also were significantly increased by 12.5 and 25 mg/kg AM. However, 2-mercaptoethanol-resis-
tant hemagglutination titer (2-MER HA), Plaque forming cells (PFC) and rosette forming cells (RFC)
were non-dose dependently decreased. Phagocytic activity and delayed-type hypersensitivity (DTH)
reaction also were significantly decreased by 50mg/kg AM. (2) In intravenous injection of AM, body
weight gains, hemagglutination titer (HA), 2-MER HA, DTH reaction, PFC, RFC and circulating leu-
kocytes were not influenced by AM. However, the relative weights of liver, spleen and thymus were sig-
nificantly enhanced by 100 mg/kg AM. These results indicated that oral administration of AM non-dose
dependently suppresses humoral and cell-mediated immunity in SD rats. and that intravenous in-
jection of AM is unaffected humoral and cell-mediated immunity, however, the high dose of it sig-
nificantly enhances phagocytic activity.
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Fig. 1— Metabolic profile of amygdalin.
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——— X 100
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cell suspension
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Table I— The effect of amygdalin on body weight in rats
Group (mg/kg)

Body wt. gain (%)

Control (p.o.) 13.16+1.64
AM 125 (po.) 16.63%3.22
AM 25 (po.) 16.90t2 41
AM 50 (po.) 21.26+2.41*
Control (iv.) 17.45+2.78
AM 25 (i) 22.87+3.19
AM 50 (iv) 20.28+2.49
AM 100 (iv) 20.81+2.36

Amygdalin (AM; 12.5, 25 and 50 mg/kg for p.o. or 25,
50 and 100 mg/kg for iv., respectively) was admin-
istered to rats daily for 14 consecutive days. Each
value represents the mean+S.E. of 7~10 rats. The sig-
nificances of difference as compared with control (p. 0.)
group: * P<0.05.
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Fodo A= fog zlolr) A, E3 S5HE 7
Z}o] tiZ 7ol v)8) amygdalin 28 FojollA fe
& ztol 7 gt

ZHS, HiE A &Mo| SEHS - 747 B, I
9 FAe| 2Fu|= Table 113} 2t} 2Hae] % 5
FH) = ATl oA izl 3.00+0.27%
d] ¥l amygdalin 25 mg/kg A5 E 3.75
+0.19% % 94 e F7H B4vh. B8, A5
Tl AoiME diEzTe]l 2.83+0.12%<d  H]3)
amygdalin 50 mg/kgA HFA TN E 3.19+0.19%
(PC0.05)Z #F9A AUE 718 B4 vFe 5F
Hl= AFRAF e ozl v)8 amygdalin 2
E 54 foA de F7H iz, AT
AE tl2Fo] 0.41+0.03%2 ¢ #18) amyedalin 50
mg/kgFHTL 0.61+0.04% (PC0.0DE $24 3l
EF7HE 24 39, F49Y S| = ATRAd=E
29 0.10+0.01%°) v}3} amygdalin 125 2 25
mg/kg FATANME 242 0.17+0.01% (P<0.05) ¥
0.16£0.01% (P<0.05)Z w94 U= 71 »3x,
A E oo glojAs &) 0.11+0.02%21 | 1]

8} amygdalin 50 mg/kg FJaolA+& 0.20+0.00%
(P<O.0DE ol gle 5718 n4ot

Y TREI AT} 2-mercaptoethanol 2-ME)L{M S
271 3 S YHYME 0IXE S8 - 2 72
YT

27}, -MEWASAATL 2 S8 4A
o] A= Table VS 2tk A8 7 A 7= 3

FHATH YBEAZANME Z2he] dizFo vl
amygdalin 2E Fa oM f94 e zle]7t 9id
29k, 2-ME WA $a7bke ArSFoTde gz
o] 7.80+0.59%1 ¢ W]} amygdalin 12.5, 25 2 50
mg/kg FATE 22 4.40+0.25 (P€0.001), 4.40+
0.40 (P<0.001) ¥ 3.30%0.33 (P<0.001)Z 94
A Aol Aleh. =3 10°9) HlFA Eol Mg £
DR ETE AFRodTAdE dzFe] 1,210+
115219 v3l amygdatin 25 % 50 mg/kg Tl A
+ 27 4151128 (P€0.01) 2 677+128 (P0.05)&
o4 e #AE HAoy, ARG E iz

Table IV— The effect of amygdalin on antibody pro-
duction in rats

Group HA® titer MER HA*  PFC%10°
(mg/kg) (log2) (log) spleen cells
Table H—The effect of amygdalin on diet and water  Control (p.0)  6.00+£0.40 7.80+£0.59  1210+115
intakes in rats AM 125 (p.o) 6.75+048 4.40+0.25™* 903+228
- - AM 25 (p. 0) 6.80+0.38 4.40+0.40*** 415+128**
Food intake Water intake P *
Group (mg/kg) AM 50 (p. 0) 4.67+1.85 3.30+0.33 6771128
(g/rat/day) _ (mi/rat/day) Control (i v) 6.20+0.38 433+033  662+110
Control (p. 0.) 11.41£0.39 24.38+1.06 AM 25 (i. v) 7.25+0.48 4.601+0.25 451+74
AM 125 (p. o) 11.12+0.63 22.661+0.68 AM 50 (i. v) 5.00+0.41 3.50%+0.29 41074
AM 25 (p. 0) 10.88+0.25 22.2910.62 AM 100 (i. ») 6.00+0.32 3.50+0.25 400+31
AM 50 (p. o) 12.11£0.82 27.32+1.32 —
Control (i. v) 12.34+0.60 25.09+0.94 HA®: Hemagglutination, MER-HA’: 2-mercaptoetha-
AM 25 (i v) 12.95+0.82 27.04+1.27 nol-resistant HA. PFC’: plaque forming cells. Rats
AM 50 (i. v) 11.35+0.55 23 83+0.84 were immunized i v. with 10" SRBC 4 days prior to as-
AM 100 G. v) 10.90-£0.54 22 45+1.05 say. Each value represents the mean+S.E. of 4~6

Each value represents the mean+S.E. of 7~ 10 rats.

rats. The significances of difference as compared with
control (p. 0.) group: * P{0.05, ** P<0.01, *** P<0.001.

Table II— The effect of amygdalin on organ weight.in rats

Group Liver wt. Spleen wt. Thymus wt.

(mg/kg) Body wt. | 100(%) Body wt. 100%) Bodywt. 100(%)
Control (p. 0.) 3.00+0.27 0.491+0.03 0.10+0.01

AM 125 (p. 0) 3.18+0.13 0.56+0.06 0.17+0.01*
AM 25 (p. 0) 3.75+0.19* 0.54+0.03 0.16+0.01*
AM 50 (p. 0) 3.37+0.28 0.46+0.09 0.08+0.01
Control (i. v.) 2.83+0.12 0.41£0.03 0.11£0.02

AM 25 (i. v) 2.86+0.10 0.46+0.05 0.13+0.01

AM 50 (i v) 3.1940.07" 0.61£0.04* 0.20+.0.00*
AM 100 (i. ) 3.18+0.08 0.52+0.44 0.14+0.01

Each value represents the mean+S.E. of 4 ~ 6 rats. The significances of difference as compared control (p. 0.)
group: * P{0.05. The significances of difference compared with control {(i. v.) group: *P<0.05, * P<0.01.
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Table V -- The effect of amygdalin on rosette forming
cells (RFC) in rats

Table VII — The effect of amygdalin on phagocytic ac-
tivity in rats

Group (mg/kg) RFC (%) Group (mg/kg) Corrected phagocytic index
Control (p. 0) 7.20+0.95 Control (p. 0.) 6.80+0.77
AM 125 (p. 0) 1.56+0.26™*" AM 125 (p. o) 5.75+0.76
AM 25 (p. 0) 1.24+0.41%** AM 25 (p. o) 4.68+0.67
AM 50 (p. o) 1.4940.73*** AM 50 (p. o) 4.40+0.30*
Control (i. v.) 2.23+1.09 Control (i. v) 3.82+0.53
AM 25 (i v) 1.95+0.13 AM 25 (i. v.) 4.77+0.37
AM 50 (i v) 1.99+0.01 AM 50 (i. v) 4.50+1.28
AM 100 (i. ©) 2.30+1.27 AM 100 (i v) 5.70+0.26"

RFC assay was performed 4days after im-

munization.

REC (%) = No. of rosette forming cells
102 spleen cells X % viabilly

Each values represents the mean+S.E. of 4 ~ 6 rats.

The significances of difference as compared with con-

trol (p. 0.) group: *** P<0.001.

X 100

Table VI— The effect of amygdalin on delayed type
hypersensitivity (DTH) reaction in rats

Corrected phagocytic index is a constant obtained
from a formula relating the cube root K to the ratio
of body weight to the liver and spleen. Each value
represents the mean+SE. of 3~5rats. The sig-
nificances of difference as compared with control (p.
0.) group: * P<0.05. The significances of difference as
compared with control (i. v.) group : *P{0.05.

Table VI — The effect of amygdalin on the number
of circulating leukocyte in rats

Group (mg/kg) FPSI (%)
Control (p. 0.) 19.08+1.75
AM 125 (p. 0) 24.55+2.93
AM 25 (p. 0) 9.45+2.21
AM 50 (p. 0.) 3.63+2.97"*
Control (i. v.) 13.21+£1.20
AM 25 (i. v) 13.461+1.43
AM 50 (i. v) 15.22+2.55
AM 100 (i. v) 15.90+1.19

Rats were challenged with 10° SRBC on left hind
footpad 4 days after immunization. Footpad thick-
ness was measured immediately before challenge
and 24 hr after challenge.

T
Footpad swelling index (FPSI)=

Where, T is the left hind footpad thickness im-
mediately before challenge and Ty is the left hind
footpad thickness 24 hr after challenge. Each value
represents the mean+S.E. of 7~ 10rats. The sig-
nificances of difference as compared with control (p.
0.) group : *** P{0.001.

-T
2 X100

ol B3] amygdalin & FoAToAA foAd e
Ut
HIZMIZS| rosette M S (RFC)OH| Ulih'-:- A -

Zhol A BAR BB EY RFCE %2 &4
A= Table Vo 20 73?‘—‘?"4%%’\1\—‘:- z o)
7.20£0.95%9° H13 amygdalin 12.5, 25 2 50 mg/
kg STl = 72+2F 1.56+0.26% (P<0.001), 1.24
+0.41% (P<0.001) % 1.49+0.73% (P<0.00H)&
o4 sl 24AE B9, amygdalin®] AW 5o
2 dZ2F4 ¥)8) amygdalin & FoFlA §9
A dE AaE Aok
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Number of circulating

Group (mg/kg) leukocyte (/mm®)
Control (p. 0) 10,229+ 788
AM 125 (p. o) 9,560+1,140
AM 25 (p. 0) 9,400+1.020
AM 50 (p. o) 9,867+1,061
Control (i. v.) 11,025+ 446
AM 25 (i. v) 10,700+ 550
AM 50 (i. v) 9,000+ 934
AM 100 (i v) 9,967+ 474

Each value represents the mean*S.E. of 7~ 10 rats.

XY BIER0)) 0ikl= IE - Ad3Y FHuivke-
o njX]& Ax}= Table VIS o], AFA T =
tz=Fe] 19.08+1.75%°l #3 amygdalin 50 mg/
kg o472 3.63+2.10% (P<0.001)E F2l3 744
g 243, ARRATFANE 2T B amyg-
dalin BE FolFolA {938 S/ gt

CHAJMIZES| MOl DIXIE A8 - dA 2] B4%
€ 2439 corrected phagocytic index® §-1H8k 2
= Table VIIZ o], AFFArAME o]
6.80 +0.77219 8|3 amygdalin 50 mg/kg FJoll
A= 4401030 (PCO.05)E 794 U HBA2E B
oy, AuRdFME dixFol 3.82+0.53°0 H]sl
amygdalin 100 mg/kgFo+& 5.70+0.26 (P<0.05)
22§94 Jde F/E Bt

UESER T 0lRle Y8 - dxedagy
ol & A7} Table VIIIF 2o}, 7573 A
W EodFol| e ztzte] thzFo) )8 amygdalin &
E FATolA o4 e zbo) 7 fldTh
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2 &

amygdalin @A FuinlAEd Exs= B-
glucosidaseoll ]38} 282k2] glucose, benzaldehy-
de ¥'HCONZZ B= T, cyanide= T4, A=A
25.5°CellA] 71350 el Tl AE3] Fod
t}?¥ Newton5¥e AT o 3loiA
amygdalin® LDsy°] 522 mg/kgS 2 Hudlg ot
Adewusis e TR #F o) 3o1A LDyol 880
mg/kge 2 B w3t o]afdt fojo] WAL Tt A
cyanide”?} rhodanese (mitochondria sulfur trans-
ferase)oll 93} thiocyanate® #5850, £3] &
8t amino acid?]l cysteine®} methionine %I
cyanate®] SA4< AsAZckn Busigout®
Basu'”% guinea pigsol Al ascorbic acid$} amyg-
dalin® BA1F< &) ascorbic acid7} thAMA] &L 2
82 3}7] d&-of cyanide’} thiocyanate2 g3}
d] A3 & Fo] amygdaling] 54L& /Aot B
TEQE, AdewusiE"& #ZH ol amygdalin 200,
400 % 600 mg/kgs 77t ATEAF F 11.7, 18.6
2 12.4%9] ¥¥3E amygdaling =504 A&3)
A, E£3 Adewusi®®e 3ol amygdalin 30
mg& AT 1217 Foll 9olA] 0.89 mg, 27l A
0.79 mg, ¥4 0.36 mg, HANA 0.30 mg, A%
o4 0.19mg, 74 0.10 mg, @AM 5.6 ug/ml
E A&, 247 Foll= tigelA] 7R 22 49
0.79 mg2 A&3At. £ AmesEH S A&z} Al
amygdaling FHFAA] 2417+ Foll= 65.8%7F 7
TFRAAE 19.1%7F xFo0A A& 3, thiocyan-
ate7} E7FE 1o}, ASAAE= thiocyanate?] 5
7171 ik B makeiet.

ole] RNER ujFo] B AF oA amygdalin®
ATFAE A9 4 amygdalin® 2H4l9) 2 H k=
amygdalin®] WAHE<] benzaldehyde, HCN, thioc-
yanate %°| 43h= A2 AlRHY, AYFAA =
AR 9] ZHEH U= amygdalin® 2 XA ZHgo
2 Atgdch QA AL 49 amygdaling 3713t
BTFAA A& 2] ZHasl AFe A4S Herbert'?e
Bastgoy, B AgdA amygdalin 50 mg/kgl
737-F9% Table IIlA £ nlo} o] ©r|3ke] A7
Fo 2 2ol AR U3 ATFo] F7HE R
2 Alg9tl, % amygdalin 25 mg/kg A F5HE

o 1A P, v € F40 Fu)7t F1el e
v, 50 mg/kg ATFATE F94 e 3 B
A& amygdalin®] §3F 710l ute} 7ol B E F71
AlA Ao 2 Q8] ool gle Ao Ko, 3§

guinea pigsol oA eyanideS thiocyanide= g &
o2 Q3 7ol SAo] frEthE Basu'¥Y B39}
gzl amygdaline] 58 AAE BLAI7 F 7HE
Aoz Q3 AMtgrhe Bu2 nFo® 1B A3
amygdalin 75T oA 2-ME A $3%
7h, SHNEAANES rosette FAAMNESFY A YA
A9l 7+4E amygdaline] Aol JeiA comple-
ment 3 (C3)9] H7Pas} AldA FA it 48
Zth= Harkness5*%¢] 319} cyanided] 333 5
o= 7ZllA rhodanesedll ¢}3) cyanide”} thiocya-
nate2 £ o] ZMA71%Y AsE WG7)5o] A
SEATE Littleton’e] Ru2 wFo), mgae
amygdalin’d 754+ amygdalin® thAHHES] thi-
ocyanates-o] B4 2 A S AAAA MY B L
A&7 Aoz Qe

Ay ARNEEE M¥EA Hee Jrhgyer 7
2l whol] 2} lymphokine 5o 318H4 @iz}
Frelol o= AHsn, 53] g2 AEs} o] gojsle
RoZ dalA gl v, B A9 (A% FunkgolA
A8 amygdalinZd 59+ 18F] ANYFEAR
o AAE AINEE AR A ol A
amygdalin 80 mg/kge B F93}9 carrage-
enin® 2 Fxg A9y ylukge] A7} ks
Arichi®¥9) 219} Awtel o2 w2 amyg-
dalin®] A+5<+ amygdaline] A floraoll 23
&=l 52 cyanide?] tiAHHE?] thiocyanate
%°] lymphokines®] A& AAAA AXY WY&
AN Aoz AlgHr)

AN Z] AL Felo] o3 HFe Iy o
interleukines®] #Hlo] F83% &S sl 1 gB2lF
o] H Al 9FE 7HE e FA3 AER
A ol&=HE vl B A¥dA m830] amygdaling
AAEAE AR B4E o34 F7HAZ0 ) bt
3, A7Fo= QAMEY &4E Fo3tA dAAH
t}. o]} 3 A7b= Table VIIIY amygdalin® A7 =
v AWRAA] Lxeg HGFFE Fog Fo]
itk Ad 239 amygdalin® ATFAA] M E
9] 848 JAAFH = Table VIS A H A} 37
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AZs) £ W, amygdalin® AFFoE AHHEQ]
thiocyanate T°] gJu+ @49 AR lym-
phokines] 84S AAAIA cha]AZe] FAo] 7Aa
d Ro2 Al

metr amygdalinel] 2] HAXEA] FFFAol ¢
& 1 tAREEY] AgEAo] HAE i FHFert
ugA D AZbE 3 ool gk A& HY=Er)d
& go 2 APANE A7 A Aoz As)

i &

#F ol oA amygdalin® FA = w2 vy
AETA ghgol vx)= Agd s dg 2ok 1) 3
FEA9 9lolA amygdalin 25 2 50 mg/kg/day &
o7& FAYUET) v8) AF F7HE, R F49
FHE Fol A SR Y, YT 347
S8 FPNES 4 24 AL LR EH o
2 2N, 53] ddHEe] 8497 A4y It
22 amygdalin 50 mg/kg/day FoZolA FroAd
de ZA2E B4 2) ANEA ojA amyg-
dalinFFei& Atz vis) A5 71, 8+
SR AGY Heliks 2A A%, Wt
£ 93] 2o}, amygdalin 50 mg/kg/day%
oM 2P, v 2 A FE 794 A
Z7MNA L, 53 18432 amygdalin 100 mg/kg/
day5FoFE AL 848 FA JA F7HH
=3
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