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Abrin and ricin are highly toxic proteins
and have been isolated and crystallized from
Abrus precatorius® and Ricinus communis—
respectively. - In our earlier studies, the
crystalline abrin and ricin showed remarkable
inhibitory effects on the growth of Ehrlich
ascites tumor when they were administered
intraperitoneally and immediately after
inoculation of the tumor cells.®:®. . The toxici:
proteins were also able to suppress the growth
of the tumor cells when they were adminis-
tered intraperitoneally in the mice bearing
8-day and 5-day-old tumor respectively(™.
The mechanism of their antitumor activity
investigated at molecular level was that the
toxic proteins possess a‘ strong inhibitory
effect on protein biosynthesis and moderatly
inhibitory effect on DNA biosynthesis but no
effect on RNA biosynthesis®?. Nevertheless,
their dramatic effects on the animal malignant
tumor encouraged us to make clinical trials

‘in human cancers.

MATERIALS AND METHODS

Abrin was isolated from Abrus precatorius
by extracting the kernels with 522 cold acetic
acid and then was subjected to ammonium
sulfate fractionation. The proteins which
were obtained between 45 and 100 percent
saturation of ammonium sulfate were pooled
and heated at 60° for 30 minutes. After the

denatured proteins had been removed, the

extracts were fractionated with a DEAE--

Sephadex 50 A column and eluted with 0.005

M sodium acetate. The protein peak with
high toxicity was pooled and concentrated. b&'
ammonium sulfate. After dialyzing the pre-
cipitates at 4° against 0.005 M phosphate
buffer, pH 6.5, containing 10—% M cupric sulfate
rod-shaped crystals of abrin were obtained®.

Ricin was isolated on a similar method
for isolation of abrin except that ricin was
precipitated between 0 and 50 ﬁercent am-

_monium sulfate. The toxic protein obtained
by DEAE-Sephadex 50 A column chromato-
graphy was further fractionated with‘a CM-
‘cellulose column. - The toxic protein eluted
with 0.02 M phosphate buffer was pooled, and
then concentrated with ammonium sulfate.
and dialyzed against 0.005 M phosphate buffer,
pH 6.5, containing 10-* M cupric sulfate at
4°, After 24 hours dialysis rod-shaped crystal-
line ricin was obtained®,

The LDsy, of crystalline abrin and ricin
was found to he 0.020 and 0.013 mg per Kg
Body weight of mice respectively. The mo-
lecular weight of abrin and ricin was found

" to be 65,000.

The purity of crystalline abrin and ricin
‘was tested by electrophoresis, chromatogra-
phic analysis and sedimentation velocity
_analysis with an analytical ultracentrifuge®®.
Both toxic proteins were free from hemag-
glutinating activities.

In view of the extremely high toxicity of
the phytotoxic proteins and the possibility of
inactivation by the liver, L.V. or .M. admini-

stration was precluded from our clinical trials
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and only topical .application was ~téken into.
consideration; the following modes of admi-
nistration have therefore been adopted.
1) Local administration of abrin or ricin
in ointment

. 50 mg of -crystalline ahrin or ricin proven
to be homoge‘nous> by ‘ the above-mentioned
tests was dissolved in 5 cc of 0.1 M acetate
buffer, pH 4.3, and then 1,000 units of hyal-
uronidase in 2 cc of normal saline was added.
Addition of 5 cc of polyethylene glycol to this
mixture enabled the water soluble proteins
to dissolve homogenously in 75 g of terra-
mycin ointment. ‘Pfizer’ (each gram contains
‘oxytetracycline. HC1 eqﬁivalent' to 30 mg oxXy-

white petrolatum and liquid petrolatum).
.This ointment was kept in a refrigerator ahd
was used‘ within one week. Dépending on the
size .of the tumor or crater 1-5 g of this
ointmént was applied on the surface of the
‘tumor or crater.

2) Intratumorous Administration

0.1 mg-0.2 mg of abrin (0.1 cc. of 0.1 M
acetate buffer solution, pH 4.3, 1 cc containing
1 mg of abrin which was filtered through
Chamberland and lyophilized) was diluted in
500 cc of normal saline to which 600 unifs
of hyaluronidasé was added. 10-20 cc of this
solution with 2 cc of 1% xylocain added
directly before ixsing was injected into the
tumor and adjacent tissues.

Because the substance to be absorbed at
individual administration is expected to be
small, repetition of local administration of
abrin er ricin in ointment and intratumorous
injection of abrin was prolonged until com-
plete regression of the tumor was attainéd.
Therefore, the total period of treatment was
extended 1-2 months or more. »

3) Intraperitoneal and Retroperitoneal

Administration

0.1 mg of Chamberland-filtered and lyophi-
iized abrin was dissolved in 500 cc of normal

saline to which 600 units of hyaluronidase

teracycline, 10,000 units of polymixin B sulfate,
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was added. . The total. dose of this solution

‘was dripped ‘daily through a polyethylene tube

(L. V. set) inserted intra-or retroperitoneally
and fixed to the abdominal skin. At the
completion of the dripping the tube was
closed with a stopcock and kept in sterilized
dressing. The dripping was repeated daily
until 1.0-1.3 mg of abrin was used.
4) Intra-arterial Administration

An umbilical artery catheter ‘Alde’ (Cat.
No. Mar 1602-5, size 5 Fr. Length 15”) was
‘@nserted each to the bilateral bintern'al iliéc
artery at the ventral site between the prox-
imal ligature and distal clamp and transfixed
to- the vessels. The two catheters were
brought out retroperitoneally to the abdominal
wall, where they were connected to,a Y-shap-
ed glass adapter through a 3-way stopcock

'and then further connected to a SIP-11 pump

through a silicon tubing. 0.2 mg of crystalline
lyophilized abrin was dissolved in 50 cc of
ﬁormal saline to which 600 units of hyal-
uronidase and 40 mg of heaprin were added.
The sf:eed of dripping was adjusted so as to
infuse constantly 27 cc of the solution in an

hour. The intra-arterial continuous infusion

‘was continued until 1.5 mg of abrin in total

was -used.

REPORT OF CASES

A) Administration of Abrin

a) Primary uterine cervical cancer

In the primary cases of uterine cervical
cancer the course of recovery has been record-
ed with color photography of the priméry
lesion and in the total number of cases the
effects of abrin have been proved clinically.

1) Case L. S.,‘ age 56. Stage I uterine cer-
A thumb-
sized papillomatous outer growth on the

vical cancer of epidermoid type.

posterior ‘lip was seen. - Several days after
administration of abrin, superficial hemor-

rhagic spots were observed in the tumor and

the whole tumor changed its color from pink-/

reddish to liver color, then shrank graduallyl
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and then completely flattened out .10 .days
after the onset of administration and 4 days
thereafter the tumor completely disappeared.
The surface of the base of the tumor showed
ergsion with a tendency to contact bleeding
for a week and then was covered with normal
mucosa 4 weeks after the onset of therapy.
Repeated Papanicolaou’s tests were negative.
Biopsy done one month after the therapy
showed only qgeétiénable carcinoma in situ
in two out of five specimens, altﬁough the
cervix showed .normal appearance to the
naked eye (Figs.. 1, 2, and 3). Administration
of abrin ointment to the endocervix has been
instituted.

2) Case C.S.J., age 46. Stage I uterine
‘cervical cancer of adenocarcinomatous type.
A fungoid necrotic tumor of overhenegg-size
fully occupied the vaginal lumen. 3 weeks
after the onset of therapy the tumor flattened
out and the external os could be made out.
In this case a particular mode of administta-
tion was adopted, that is, a diaphragm (con-
traceptive) painted with 2.0 g of abria oint-
ment applied on the cervical tumor was
tightly packed and pressed with gauzes. Now,
6 weeks after the onset of therapy, the
cancerous tissue has almost disappeared and
the cervix shows a broad severe type of
papillary erosion with cervical hypertrophy
(Figs. 4, 5, and 6).

3) Case L.S.C., age 56. Endocervical
cancer, Stage II-b, epidermoid type. Endo-
cervix formed a thumb-sized crater with
involvement of upper third of the vagina.
2 weeks after the onset of therapy vaginal
lesion cleared up and one week later the
crater has diminished in size and the crater
wall has been gradually cleansed. A tendency
to contact bleeding is still noted.

4) Case H.S. Y. age 46. Stage II-b.
Markedly anemic and cachectic. Epidermoid
type. Speculum examination reveaied an

overheneggsized necrotic crater involving

the cervix and upper half of the posterior
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vaginal wall with papillomatous outer gerwth
still- protruding at the edge of the crater
just like a dyke. Rept@l\examination revealed
an apple-sized tumor fully occupied the pelvis
compressing the anterior rectal wall and the
paramatrial infiltration was about to reach
the bilateral pelvic wall. However, the rectal

mucosa was still intact. Corporeal involve:

‘ment was indicated by the enlargement of
‘the uterus with its fundus 12cm above the

symphysis. One month’s application of abrin .
ointment resulted in the - lowering of the
uterine fundus to 7 cm above the symphysis,
and the decrease of the size ‘of the peélvic
tumor from apple to heneggsize. Spontaneous
bowel movem_exits, wﬁich she had never -had
before therapy, have become possible owing
to the decrease of rectal compression. The
anemia and general condition have greatly'
improved.

b) Recurrent or persistent uteriné cer-
vical cancer.

1) Case Y.L.Y., age 58. Persistent can-
cerous lesion at the vaginal stump after
radical operation. Papanicolaou’s tests were
positive.. Pathological examination of the
operative specimens also revealed posterior
vaginal cuff with its distal section line was
carcinomatously involved. Epidermoid type.
Affer 2 weeks’ administration of abrin oint-
ment the cancerous lesion has been replaced
by granulation tissues as proved histopatholo-
gically.

2) Case L.C. C, age 53. Epidermoid
carcinoma. Recurrent lesion in the right
lateral vaginal wall which was removed and
irradiation followed. 3 months later biopsy
still disclosed degenerated cancer cells. After
local administration of abrin ointment for 2
weeks the cancer cells disappeared, as proved
by Papanicolaou’s tests as well as biopsy.

c) Intraperitoneal Administration of
Abrin.

1) CaseC.Y.S.L., age 4. Primary papil-
lary cystadenocarcinoma of bilateral ovaries
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with 5,000 cc of ascites and visceral dissemina-
" tion. queriwept operation on :Se'ptember 1
1971, - From Sep. 1 to Sep. 14, 300'7‘ of abrin
" in 'saline solution was administered intra-
péritonealy - at 3—day intervals and in total
17807 of abrin was used. After the third ad-
ministration no more ‘accumulation of ‘ascites
. has been observed and géﬁeral condition has
been greatly improved. On Sep. ‘27. 1971,
a second-look operation was performed. The
abdominal cavity was free from cancerous
lesibns except for 700 cc of ascites and or’ﬂy
2 tiny grayish degenerated nodules, which
wefe,rerﬁoved and sent to the labo;atory for
examination. .Cytologic examination revealed
po cancer cells in. ascites and pathological
examination revealed the two tiny nodules
to be fat tissues. 100y of abrin in 500 cc
normal saline solution was administered daily

from Sep. 27 and up to date 1,300y of abrin

has been .used. The patient is doing very
well.

2) Case C. W.S, age 44." Recurrent
ovarian cancer developed giant metastatic
lesion ir the liver after irradiation, which
was proved by X-ray (elevated diaphragm)
and radioisotope scanning. After evacuation
of 2,500cc. of ascites 100y of abrin was
.administered intraperitoneally every day.
The liver tumor palpable 3.5 finger-breadth
below the costal margin before the treatment
has become almost inpalpable within one
week after the onset of therapy (Fig. 7).
The accumulation of ascites has become less
marked and neuralgia radiating to the
shoulder has greatly alleviated, necessitating
narcotics only once a day after treatment,
while the patient requested narcotics every
two hours before the therapy. Repetition of
radioisotopic examination will be attempted

in the near future.

d) Intratumorous Administration of

Abrin.
1) Case C.U. Y, age 44. Recurrent tumor

“in the pelvis and vaginal stump after anterior

evisceration for Stage IV uterine cervical
cancer, 'epidermoid ‘type. Markedly anemic
and cachectic. As described above, 2-4y Qf
abrin was injected into the tumor. Several .
injections resulted in a remarkable shrinkage
of the tumor and alleviation of neuralgia.
General condition has- also been improved.
2) Case H. M., age 59. Recurrent and
metastatic adenocarcinoma of the right
inguinal nodes. ‘Several injections of 2-4 v
of abrin caused a remarkable shrinkage of

the tumor.

e) Retroperitoneal Administration of
Abrin.

Case W.C.C.M.,, age 47.

Cancer.

Epidermoid
Retroperitoneal dripping of 100y
abrin through polyethylene tube v?as perform-
ed daily for the purpose of destroying the
cancer cells possible left over in the pelvis
after anterior evisceration for Stage IV
uterine cervical cancer. In spite of the
extensive spread of cancer;, the patient is

doing very well.

f) Continuous intra-arterial Infusion of
Abrin. )

' 1) Case L. A.S., age 49. ‘Stage IV uterine

cervical cancer with hemorrhagic ascites,

disseminations on uterine serosa, vesicoute-
rine reflexion, Doﬁglas pouch, rectum and
intéstinal serosa, thumb- to ping-pong ball-
sized metastatic lesions in the bladder wall,
extensive pelvic lymph nodes metastases as
“proved by biopsy at laparotomy, and over-
henegg-sized gyri-like cervical tumor. Epider-
moid carcinoma. "Contiunous intra-arterial
infusion with 2009 of abrin was instituted
immediately with the technique described
abave. Up to date 1,500y of abrin has been
used. Speculum examination on the following
day revealed the overhenegg-sized gyri-like
outer growth of the cervix decreased in size
(hen egg) with profuse serous and slimy
discharge in the vagina, and on the second
day the tumor became small henegg size.

The tumor decreased in size gradually,
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astored almost to its original size and shape

with its external os discernible but still with

" some papillomatous outer growth around the

latter. It was very interesting that .the
tumor had been anemic and friable through-
out,'the whole course of infusion. The slimy
discharge was replaced .by blood-tinged dis-
charge' from the external os from the 5th
postoperative day, . No hematologic change,
and no changes in blood chemistry. Mild
fever -was caqsed by"E. Coli _infection of
urinary tract which was well controlled by
Wintomylon. No dizziness. The patient is
doing very well. We will perform retro-
perit‘oneal dripping for the metastatic nodes
after completion of intra-arterial infusion
(Figs. 8, 9, and 10).

B) Administration of Ricin

1) Case L. Y. S., age .75, Epidermoid
cancer of the uterine cervix with tumorous
involvement and crater formation of upper
half of the posterior vaginal wall. Severe
hemorrhage was seen. 1 week after admini-
stration of ricin a remarkable shrinkage of
the crater and the tumor was observed.

2) Case H.M,, age 59. Recurrent adeno-
carcinomatous lesion with a big crater at the
vaginal stump. Necrosis was marked. Right
inguinal region revealed a tumor of over-
henegg size which was proved to be meta-
stases histopathologically. In the crater at
the vaginal stump ricin ointment was applied
and into the iliac and inguinal tumor intratu-
morqus injection with abrin was done. Local
and general condition have been greatly

improved.

COMMENT

Our experiences, though still limited,
would seem to indicate the beneficial effects
of abrin and ricin on human cancers and in
particular, the applicability of this substance
in the cases of radioresistant and advanced

inoperable cancer, thus adding a new powerful

therapeutic tool in the treatment of cancer.

o T o

Varying 'm,ovdes of administration have been
proposed and tried. Anticancer effect ap-
peared slowly in the cases treated with
topical administration of abrin or ricin oint-
menf while it appeared to be most rapid and
dramatical in the cases of intra-arterial
continuous infusion and I P. administration. .
However, no side effects were observédiin
the former while dizziness, transient fever
and a trace of proteinuria were frequently
encountered in-the cases of I P. and intratu-
morous administration. Itis noteworthy that
a case of intra-arterial pontinuous infusion
did not show. any side effects. Emphasis
should be placed on the fact that as compared
with other anticancer chemicals, these drugs
possess no appreciable syétemic side effect
(either. hematology or blood ‘chemistry) and as
compared with »irrﬂadiation cause po .damage
to the normal kadji\cent tissues. It is very
interesting to note that a remarkable increase
of reticulocytes (from 3 to 16 to 36%) has
been observed in some -cases of I P. and
retroperitoneal administration (Case Y.S.L.,
W.C.C.M., C.W.S.). In case C.Y.S.L.. the
last two I P. administrations in the first
course of abrin treatment, and each L P
administration in the second course were
followed by moderate or high transient fever.
Therefore, we suspected that antig¢n-antibody
reaction was evoked by abrin. However, in

this case no antibody production was con-

. firmed by immuno-elelectrophoresis.

Owing to the limit of time and manpower,
in the present study ricin was used only in
the form of ointment. However, the clinical
course of Case L.Y.S. and Case H. M. is also
as satisfactory as with abrin.

Our limited experiences obtained from
the cases decribed above are that pathological
changes are always sluggish after therapy
not'keep".ng pace with the relatively rapid
clinical improvemert. This mighf be related
to the mechanism of the anticancer action

of abrin or ricin which is different from
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‘other anticancer chemicals at molecular

level. We shall not ‘go further into this

point in the present paper and shall publish

this elsewhere.

SUMMARY

Proper modes of administration have
‘enabled us successfully to apply two plant
proteins—abrin and ricin—clinically in spite
. of their extremely high toxicity and to cou-
e ﬁr:h their strong anticancer effects on hulfxan
'g‘:anéers. However,. how long the complete
remission can be maintained, and whether or
not any difference of sensitivity to these
proteins exists between various human can-
cers hquld await further energetic in;}estiga-

tion.
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Fig. |, Case L.S.,

“Cervical finding ‘before treatment .
A thumb-sized papillomatous outer
growth is seen.

% i :
Fig. 4, Case C.S.).,

Cervical finding before treatment.

A large fungoid necrotic tumor
occupied the whole vaginal lumen.

T.C. Tung, C.T. Hsu and J. Y. Lin

Fig. 2, Case L.§.,
Cervical finding 4 weeks after
treatment. papillomatous : outer

growth almost disappeared.

Fig. 5, Case C.5.}.,

Cervical finding 3 weeks after
treatment. The fungoid mass di-
minished in size and is going to
flatten out.
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Fig. .3, Case L.§S.,
Cervical finding 6 weeks after
treatment. papillomatous outer

growth disappeared .

Fig. 6, Case C.S.).,

Cervical finding one month after
treatment. The cervix almost re-
stored its shape and size,however,
still presenting a picture of broad -
papillary erosion with a tendency
to outer growth.
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Fig. 7. Case C.W.S., Fig. 8, Case L.AS., |
shows the course of regression ot
liver tumor after treatment.

“The cervical tumor before in: ‘
~ traarterial infusion. z l
i

Fig. 9, Case L.A.S., Fig. 10, Case L.A.S.,
The cervical tumor regressed 3 The cervical tumor showed mar-

{ days after intraarterial infusion. ked regression 7- days after in- |
~ The vaginal lesion of the upper traarterial infusion. The vaginal ‘
~ third of the posterior ‘vaginal wall lesion has almost cleared up.

also started regressing.




Vol. 70, No. 70

T.C. Tung, C.T. Hsu.and J.Y. Lin

Abrin % Ricin ¥ \BSJEIEHRRICR

T8

® Rk T H

]
B &

(197142 9 Fi25H5288)

Abrin (ZEEEHEER) B Ricin (BRTFEE
B) mmmﬁﬁﬁaﬂ&mﬁﬁaﬁ%
e (ﬂﬁi&mﬁm&) LA SRR B
BEER o

| AEEBRIiHiE Abrin B Ricin SERERINRS

BRI o MATEEEZRERILIEED 1 ©
Fitiak: » ORFPEE » ‘@mw&mﬁﬂ
¥ » @USETERIIRIENS

FEiikls: J50 mg 2 Abrin B Ricin Ll
WV RIBRRGITISRETMA 758 MRESRIER
(WA 2.25 g ZIRVHER) o BHRIIPHAS KA
FRRAIE 1 3 5 ) HRPERAREK Ko

BP0 0.1 mg HRSRERALETND
BEEEHGICEMRERR 500 cc HEPEEEOK o TULRA
¥ 10 ] 20 cc TR AR K I ARALE o

ARSI AL: 0.1 mg FEEREIRFIRS00

cc HEREMUKIEIMA 600 > hyaluronidase
BRI o FFUFIHERWE 500 cc FRIME
(ElfElE s ) AR o FEXH
FaRtREh o I 1.0 2] 1.3 mgo
USRI A — P ARG A
AT ARSBIRR » JASE R B ICaERIgREs, -
Y7 RS IR OE o MEEREA 0.2
mg HUREERE! (JEIEHY 500 cc HBEEBOK » BIMA
600 Hifiizz hyaluronidase) AeHERRE ASREEAE SN
1 27 cc » ZERSEATE BRI FI RS 1.5 mg ©

® B & R

(H3) {4 Abrin ZHAHE:

(1) BT ETUEEE MG > 8BS 56 B
A (L.S.) R BB T o ETE
WA —AAHE A/ ML o A Abrin
RS BB » SERSILESAS 1 i B S LB IR (B

B AR K B e LS

e BT ST E » ELEENTA SR © 7
R R T BT AR » FRGHMAE
ik o T R S BIRIA — B2
A o BEBSERER RIS o HUN R BT

SRR o o AT B T R A e

—}-23 Carcinoma in situ HoE A o MR
Eﬁm{ifﬁﬁaﬁﬁw g—pl: CST, 46 B
TS © Eﬁiﬁd\b&%ﬁﬁkfﬁﬁﬁé :
R R RR AR = =R
B » ABRTESUUE TR BIRERRL T EEHE -
=S LSCo 56 BEES —3f -b BT EHIAHE
(BB o TEHINA AR A/ IR o
ﬁﬁﬁ@m@]ﬁ%&‘lh = —iR o LR
SRS o BT BRI Ay AN U
» FESABTESTSE - S5l H.S. Y. 46 A
1 b T AR A R RNK R o T
&jSiﬁ—ﬁltﬁﬁkﬂammﬂmﬁ 23
E@Eﬁiﬁi@%ﬁjﬁ%\k@hﬁ%ﬁﬂi o IR 2
ﬁ“ﬁ?ﬂﬁ—ﬁ%k’l\ﬁﬁm&‘ﬁﬁiﬁﬁﬂ'ﬂﬁﬁﬁ o ¥k
BT E R R o %’E’ﬁkﬁ@%ﬁ@fv‘"
E% 12 cm o &—{HH H’Jﬁ“ﬁiﬁﬁﬂﬁkﬁ %o T
S EEPRE £ 7 cm ﬁﬁﬁ""”ﬁﬁﬁ R/
PSR NEIREK o TaHEA /\TﬁﬁﬁﬁﬁHﬁE’ TaHE
ﬁmﬁéﬂiﬁﬂﬁﬁd‘ 2 IREABBE AN o BB —iK
KGR S B o ;

(2) PIBRIHEET o

S ARG » 45— Y.L.Y. 58 R
e (B BT s A B REARTA T B
Ho &i@?‘“ﬁfiﬁﬁﬁﬂﬁﬁ%ﬂﬁ@mﬂmmﬁiﬁ
T ESATRLERITIUR o 25— L.C.C.53 BB
T o NS AR IIRE - » FRERET
BIARPATIHEE » BRI 3 B R
o SRR IR SR BRI » i Papanicolaou’s
SRR T g | A T A LK o




(3) IURAREAL:
CSEE T 0 85— C.Y.S.L. 2 4458 » ZERRHIINIE
ARSI LA 5,000 cc. sk »

# R0 1.78 mg MORBIZKARE o REE=K
FEEREIEIK » Fs—BR A RS o RILA=T
- BEEEE KBTI - SRR R A T AN

‘9 RAE 700 cc ﬂ”ﬁj}( o DI /I st o

IR o 28JL B =L H iR SR »
E44L 1.3 mg MR » BENHILT > 86
=l C.W.S. A4SEFIEREINILE > BEBEiAL)
- AR > FFRE AR RS o HCHI 2,500 cc
Bk HEIEARIAREA 0.1 mg ZHEN » 8
AR T R T SRR RAB 2RI BERE]
» OB e st LR o AACIERATERT
SR NERT— KRR » FERRRERE—RIT—X
gHeEIRr o -

(4) RrptEAER
SeE—Hl > 54 C. U. Y.» 44&%&&%@1@
| SRR o ARERNL SRR - &5&
2-4 v ZEREVRIERAERD o N hEEg - —
e o 5l > H. M. 59 SRR
ERERE o SEED (2-4 7) HEHGERNRE
; By o »
(5) WBUBRIAYE
: W.C.C.M. » 473 » %Eﬂﬁi%*‘%’gﬁﬁl&?—
| BRSNS RN RS R » R
- EIEAR B o
(6) SREPERIARAENL
L.A.S. 249 1% > i TEvE (FRER)

B > BB AR R R I -
| BRNHERE A RO - B

| REEAHEILE — BRI — BEILA
H 2 I = R 0.3 me PRl IEP AR »

LI B B T S S IR R SUKIOE B

BI) B LA H ISR o SERNERCHE T » K

J.F.M. A., October 28, 1971

Therapeutic Effect of Abrin-and Ricin on Human Cancers
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