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Eifect of Saliva-Farotin-A upon the Leukopenia of
Rabbits caused by X-Irradiation

Masato Shinoda, Yoshinari Takagi and Bun-ichi Tamaoki
Department of Pharmaceutical Science, National Institute of

Radiological Sciences, Kurosuna-cho, Chiba-shi

Saliva-Parotin-A, a purified protein (mol. wt., 16,000), extracted from human saliva,
is known to cause transient decrease in the number of circulating leukocytes in rabbits,
followed by marked increase beyond the initial level for hours after single intravenous
injection of 10-50 ug/kg. After the injection of 1-5 ug/kg intravenously or 3 mg/kg sub-
cutaneously, the transient decrease in the leukocytes was not observed, nevertheless the
marked increase was induced in the later period. Further apalysis on the nature of the
leukocytes showed that the latter response was mainly due to the increase in the granu-
locytes, and that lymphocytes and monocytes, on the other hand, slightly decreased.

Saliva-Parotin-A, injected to the X-irradiated rabbits could increase the reduced granu- .
locytes number to the same extent as to intact animals. It was almost similarly effective
when injected either 2 hours before or 5 minutes after the irradiation.

Daily intravenous injection of 50 pg/kg of Saliva-Parotin-A for 4 days caused a gradual
reduction in the responsiveness of leukocytes to the injection, and the injection on the 4th
day caused only a slight increase. Similar failure of the response was observed after the
5th iujection, when 50 ug/kg was given every other day. After various trials, it was found
that the decreased of the leukocytes number due to the irradiation could be elevated and
sustained as long as 17 days by the iniravenous injection of 50 pg/kg of Saliva-Parotin-A
when administerd every thres days.
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DEBET, BETFEORIKILIREREM, TR
FRERE b, AmMBREMERZRTYET
}’] %14)15_]'

3, EEFREY AT, DWW THx OHfED
X% et L RRICET 5 S.P.A DEMmERE
R TEEYHA L, Bz, SP.A ZEER
HLUT, XHEBIIC L 5 EmERRAIRRED [
HERBRE L7

HRIRUREAEE

S.P.A @ ARG b OKERERIC & ARHIEWIT X
SOTLHEERER L, HHREERL-EBEARTHS. K
12BN IR T, 50ngkg ¥ REICHIRA
AT B LMES L VY 25 & CMIEHRE BRE
B L, TEIREEIMEREEE L 8inT % Ko
¢RL:.

Xiapsd : BEEE 75 AF V7R THE ok
ABOEEECFERES AN, 200kVp, 20mA,
Filterix 0.5mmCu 4+ 0.5mmAl fE#E 100cm,
R SR20r/min. D E&HTHE L VAFRH L 2.

Shirkese : fKE 2.2~ 2.5kg O FBHERRE T
MY, 3PCE 18EEE L7, S.P.A GERKICHE
L, Wi 0.5ml/kg 12725 & 5B LTH
WIRPIC R L, MRIOBEO#IR & h B 2472
7=, BETHEHOSAE 1mg/mlOEEICTHRL,
SISO & 2 Eicig o, REnEREex Tirs
Wi CHRER L 7=, Thoma sz k hatsL,
ESTRE X U v oBRk (BERZBT) BRHEREAS
12T Wright Zufs 247 WHHI L 7=,

SEEARLHK

1. FEFROBERAMKECKTT S.P.A
9)-Z

AR A L7 S.PA i RBEEREITY L
T, BIREHOBE, AEI10ugkes DLETIAE
Fr Bk & SRR & b WSS 2 R — R
AL, BLWEIMAE Y, VS 8 KD
B Lz, o HLEROBME)GE AES0
pelkg OBAE 3 HIEHE L. FRIRO KG
R LTY v A BR@EERESL, DT I_TEP
WIESHE 8 BT 3 THEEMOWA B RL, 24F
RHASIZ T SESTREC @ L7z, A 5 nglkg

AAREFHARESMRR 5238 B25

DUFCiE, #IRES 2 KiiEIcE 28 B MRESs
¥ CERIERE O — R AN 2 {, BRSO
ZoRET R, MR REROB T 5
T EMEE Wz, 1pglkg TRBEMBRES
Xk CEEREREG — R OBMB RN 5D AT,
Y v SEREGTIE B ER L 207k,

IALDRENL, BEI TITRESIATVS
S.P.A ORERBERAMBCE T % THERE O—
Eal A RSB & U TE B RIS, £
& LTHBEEROECERTHHDTHD, )~
RNERE LR G RIRAMERO AT ET AL
RIS P E D7z,

1. BERAMEREC BT T XRREOE
AR B2 T XRERAE OB EIC oW T
1T TS OWERHE LTV 28, bhi
NOEBIZBEWTY, 100r DEO XHHRIT &
ST, ¥ EMERE & BERERECS — R L7z
BELIWRDL, Vv BREGE&E IR T B2
¥, thb0BEE X —H LR EE:.

I. X#ERERRICHT 2 S.P.A OFR

(a) BHEOR:H L 577 DRI

13 LA E OB AN, XARRATERIICEE
ELAGFREEHERELAWE., Z£IT, S5,
A ToWnWTy, XiRmad 2 e 85 L%
&L, RIS HEHEE LRI OVWTHRE
H#E L. Z0BE0RNERSEHL, SP.AL
X 3 HIERO PR RC XEREN 50722 L
=71 %. Fig.1~3ZMR) :
S.P.A 50pug/kg #yEST 3 &, BEORHICE
B, WTR b BEIMER & SRR ESNERIC
— R L7, AN LT, A4
BT TR i L, XA 0 L0 RERL &
L BRI ER L. U v ABRICBL T,
SHREE & BB Y CEER 0 WABIE 28 i
h, ZRAbNhAa»oT.

(b)) ESAE L E OB

S.P.A # X#ReT s LT b BREREE
MELBZETBDOT, BRI, BLU 100
400 r BAEBOFERICH LT, FErXOBED
S.P.A % %IRES L, BEmBREOZE(LE LB

S e L7, (Fig. 4,5 2R
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Mean value of total leukocyles

-4 2024 XA 43 72 120
Time after X-irradiation (hrs)
Fig. 1. Effect of Saliva-Parotin-A* intravenous
injection on peripheral total leukocytes in
rabbits before or after X-irradiation
* Hereafter abbreviated as S.P.A,
Dose of S.P.A: 50 ugfke,
(A) S.P.A injection at 5 minutes after the
irradiation,
(B) S.P.A injection at 2 hours before the
irradiation,
(C) Control without S.P.A injection
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Fig. 2. Effect of S.P.A intravenous injection on
peripheral granulocytes in rabbits before of
after X-irradiation

Dose of S.P.A; 50 pglkg,

(A) S.P.A injection at 5 minutes after the
irradiation,

(B) S.P.A injection at 2 hours before the
irradiation,

(C) Control without S.P.A injection

HA & 250ug/kg DBAVIE, FBEMEREL,
FHRIERB D WS b A 2 R — A L 7:
BB G RAT L, 8 ~24RSfHfsIc B mfEc
L7z s LT, 5pgke DTFToAfRCLI
AW FIERTED T, BINFIED AR
Bl £LT, ZoOMNEEHAREEICET 3
I CoORf, EHAROBADEWTL CERS
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=24 2024 24 48 72 120
Time after X-irradiation (hrs.)

Fig. 3. Effect of S.P.A intravenous injection on
peripheral lymphocytes in rabbits before or
after X-irradiation

Dose of S.P.A: 50ug/ke,

(A) S.P.A injection at 5 minutes after the
irradiation, .

(B) S.P.A injection at 2 hours bzfore the
irradiation,

(C) Control without S.P.A injection

Nz, Uy aFRc LT, 5pglke DRI
s FEHEDWADFEZ R LIz, 1 uglkg Tidfi
LZLE G A 0T, fEoT S.PA ¥ XHR
HRBIENT 5 L ERZEROGA LA, =
& LUTHRERC B bo LT 5 2 & iHBk
3. 3. ZOREOMH I X0 R ER
B, ETT5ZLR88FDbnT-.

(c) S.P.A OETESOYSE

SRR B L2 LT, SP.A %
BT ESN UCHMR~DOMEF it L.

ESS R 3mg/kgDHFATYH, BEMBRS X
UBRERC O TR0 KGR Hbh iz
BinZmRL, Vv B s@beRLE. Zh
31 ~5pglkg ZiIREN L2 SE 0 EYT 3K
THB. Fiz, BETHES 500ugks nFE, B
REEROBIMBIERTG L, Y ¥ ~EROWD a5
WLanot. 62T, ETENTWREIRESD
BA 0K 500~1000ft D RNV ETHEZ L %
HWRL T 5. 0 b BIRES 0B A
ERZER L, BEHEE LTETENS SRR
BWEEIBLNS.

VI. S.P.A GG OZ5R

1~50pg/kg @ S.P.A % 1[E#E Li-HE0%)
JIDFRERE 1 ~3 AT o7, fEoT, 1
FREMERED L <L 2 Bz b -2 TERMIc R
72T S.P.A FEGHRGTINERS B, F
T, KD RERUBEGHETOWTHRIT L.
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Fig. 4. Effect of S.P.A single injection on peripheral leukocytes of X.irradiated rabbits
Dose of S.P.A: 50 pglkg
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Fig. 5. Effect of S.P.A single injection on peripheral leukocytes of X-irradiated rabbits

Dose of S.P.A: 5 pglkg
S.P.A5pugkg #7H (1H2M) EAZEEL

(a) #HABRSORR
S.P.A 50ug/kg ¥ H#E L7203, EABIMER 72BAT Y, EREEU XARRABIE b ICE
2~3 HT, BEIMERE & BURERE D J N SUG 23 SfErA 3 ~4 BT, SP.A 2H5ATHRHE
INX ¢ o=, (Fig. 6) IMEREE & CEBRORED VL e L Lk
Z OEFIEH ORI, EEEMITH XHR 100 o7z, 720 v AERCE U TEETRO50ug/kz O
B LU 400 r BHEENST b ERCBED b, Ha L ERICESTH O,
L L, MEESCHRE MRS & O BRERE (b) [EEBEOFHR
— AN IR T B RS b SRR G b I L S.P.A 50ug/kg #* 36~48p:AHMMRE T 5 Lz
Fr. Vv SRR L COGHE B SR 270 THIE 3, H5EEORSE, BEMBREECERE O
BmESWE L TaRE0ELWEE @D b h

LA EZEERR LN,
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0000, 4 | 13 ; !

Mean value of leukocytes

=] 0.. 1 2 3 -4 5 ! 8.9
Time after injection (days)
Fig. 6. Effect of S.P.A daily injection on peri-
pheral leukocytes of X-irradiated rabbits
(400 r)
Dose of S.P.A: 50 pg/kg,
(T), (G) and (L) denote respectively total
leukocytes, granulocytes and lymphocytes.
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Time after injection (days)

Fig. 7. Effect of S.P.A injection every two
days on peripheral leukocytes of X-irradiated
rabbits (200 r)

Dose of S.P.A: 50 pglkg,
(T), (G) and (L) denote respectively total
leukocytes, granulocytes and lymphocytes.

7z. (Fig. 7) AER10ug/kg OFAITY, 4
H B 0BRSS EMEIEDE L WBGER A b s,
7z, VY BRISH LTiRWThoBa y 2k
BELC o7,

(c) 3 HIERREREDHE

S.P.A 50ug/kg % 3 HFRE C#EsEsRs L 7
23, g EIRE I BR L & SEREERE DRI A 4 B h 7=,
(Fig. 8) 2T, 1 EENEOE) 3R 2 2
GHRE E UCGEERS 2475 2 512, BHiiich
T2 O THERBMERE D L <L & F8y LU CEfnc 4R
DILRARETH S, 4P, BEMBREE BBk
BOEIILA EE—DBEAERLTED, VY

ISJIJEL

10000

Mean value of leukocytes

=2 Ur23455?39!UIJJ'£J3I+15JEFK
ime after injection (days)

Fig. 8. Effect of S.P.A injection every three:
days on peripheral leukocytes of X-irradiated.
rabbits (200 r)

Dose of S.P.A: 50 ug/kg,
(T), (G) and (L) denote respectively total.
leukocytes, granulocytes and lymphocytes.

SPA 10434 20~ 50~ 100~ 200~ 500~
4 v + i 1 ¥

5000

= 10000)

=2
=

Mean value of Ieukocy?es

6 786910n f213f413h5'}"

Time after injection (days)

-2 012345

Fig. 9. Effect of S.P.A injection every three
days on peripheral leukocytes of X-irradiated
rabbits (200 1)

Dose of S.P.A: 10~500 pug/kg,
(T), (G) and (L) denote respectively total
leukocytes, granulocytes and lymphocytes.

YARBRRIZEEERA BN Z kb, S.P.A
ERECHSR T BRI LR 5B EE LD
h3,

VEA TR % 10ug/kg 2 5 EIC 2 fE BRI R L
P 5EGERE LTy, 50ugkeg DESEHRE L R
DEFEL» BOLNE 1o 72 (Fig. 9) % L
T, H1EE (10ug/ke) L6 EE ( 500ug/ke):
DEFMTIZEERITEA ERBETH O,

w1

. EEFRREICY Y. tady . A (S.P.AY
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PHIRES L7z b ¥, TR EIMBREC I L 72
RrhidEr U CHEEERBOBMmIIEL $ T,
) v RE X UEBRIRL LAR s WA L.

2. XigmiZRIC S.P.A THIREH LS
&, EERROSE LEMRCAmMBREAEML,
s ERRTER O RN 33E Lo 7z,

3. S.P.A ¥ XAEHO 2WMEIE, 5%
VIR U7 A R B L7228, 1EIREIMEREK
T AERRELERTH ..

4. SP.A BETWCEFNLTY, HIREHO
54 L ERROER 2R L, EAAREF91000
BEENEE L.

5. S.P.A # 3 HERR CEERETME, E
HAVZ 720 T B ERE R RERE R B L RV
RO Z LN TE .

(EPRo—ifik, WH3TELABFAFUFERSE
AR O 3TE1L BBy v Aoy Ak THRE
Lz,

SEERH B o A Fic IEE & 1 o o W ERESHRR ASH
s L R 5. ]
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