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On Intraspecific Variation in the Parotoid
Gland Secretion of the Japanese Toad, Bufoe
bufo japonicus. MasaruMl Martstul (Depart-
ment of Zoology, Faculty of Science, Kyoto
University, Kyoto 606)

ABSTRACT Intraspecific variations ;in the
parotoid gland secretion of the Japanese
Toad, Bufe bufo japonicus, from Kyoto, were
examined using paperchromatography. Eth-
anol extracts were stained and detected with
(1) ninhydrin, (2) diazotized p-nitroaniline,
(3) phosphomolybdic acid, and (4) Dragen-
dorff's reagent. The chromatographic pat-
terns, except those detected with ninhydrin,
were similar, with no significant variation
with age or sex. As compared with the pat-
terns obtained by investigators of several
North American species belonging to B. ame-
ricanus species group and B. cognatus species
group, the chromatographic pattern of the
secretion from B. japonicus is considerably
different, possibly indicating phylogenetic
divergence. (Zool. Mag. 83: 91—95, 1974)

AApEr = (Bufo bufo japonicus) 1%,
a—n ., EOeFHFx (Bufo bufo bufe) &
FoANWCICEEORRICH B & ST\ % (Schlegel,
1838; Okada, 1931 f1), L2 LE LWHIHLEREMN
BENTOHLDLOSTEFMMLE STV
B C/s{, BAREDOT Tk 15 (B. b. japo-
nicus) r35HE2H (htt« LB, 1963) &, ¥
HEARAD HE 2 H (Okada, 1966) &2 W51 LT
Wb, BAEDCLOICRELT, —AiceFH=af
(Bufonidae) Ot 5, Bl oL InT

91

VAR, 5 LEgEREOTRH—L, RO
75t B A B (B (h DAV IR RE D Hoe D i
WTWitE ZAR—A LS LEELDNS,

AT exH=L @ (Bufo) OBt HO L
HeHgE JIEh 3 0BBEHOBEY L2 T
%, ZHUISECE LR CBRCHEREYETL DT,
—BOPBBBRE LA T 5, ZDOHBOG WY
Bh2—rempgu< b 757 4 — 12Xk > THHIL,
b A = AKO RS & 3 T o % (Hun-
saker ef al., 1961 ; Wittliff, 1962 7¢ &) 254
LB RA DR AL 5Ig 5T, T T %, Low
(1972) i REMICETIEHOEEALIRE L,
ZOGC L ESCTER @B ET - TV %, &
OFHEORFES T T AR, BROBHR
b & FDOBIGH « WHNERE»OLTHSTFELS
HEZATHD,

LinLichi s, ThOLOFE T T v 7l E
THeF A AL DT EA MBI TED
T, BRI E TR O SWICEARN R EENE
L OBREROHBATIITT bR Tisy,

DED X5k BaEansd, £HX, 197248 Aic
ERHENTEELL e =L bXREL,
R—p e b 757 4 X BHRGWE O ST
TV, W, MR X ARHEBROBNERYHA
L, ¥, FOFERCL ESETTRAMLAT
VAIEKE, A 2V TED Bufo BoFEEok
BHo L b AAED ¢ F = A DREOMEIC O\ T
L EELRAI,

dMEE Lic e x A= A3 I5AB TR LD #EE
AL R R T B b RL, (b
IRV EL T B EEL bR DKE DS
A EEF CRADKEBEEBOLONREETR TV 5,
k=L O A RRPE BB IR B TR
BESr LT oAy, SENIROEREC I THRE
PHFE LI, 1) BilE I~ HERACHEmEA L,
FETHLOIEMAEORE, i) 4% 0mm kT
)y OB Lroiovb D Rk, 1i) 1) i)
N UL i E L,

b = AR REEHANCEROREAYIE -7
H—ETHE, BRI THL, HEYEEL, 21
L 5r bl A R 4 mm ORRASEER TR L7,
Z OlRIERBRARBETCEAL, 02mlio= 2/ —
Ax iz 5°C T 24 Bt 2T -7, £DH 0.1
m!/ O=%/— g E—KITO EFEYRCT
TEELT,

FHUTHEIFHC No. 50 v, BEANC LK
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M n-7%7—n, KEEE K (4:1:1v/v) 2/ (F L A) 207 h DIEA b &Et, BT Tiiss
Wi BREFIEROL T LLERL, Hbhm VERERYE L,

UHBEHERIZEZ LB LT HH 25°C CT128

MEMLT -7, B THDO 7 2 v+ $ TOFH .

BERHIE) 260m TH ot T hAERCEEE, 7 L

=ve ¥V v (a-7 i VB - FoBH), dia-

zotized p-nitroaniline (7 . / — A BIXT7 e <

T4 2T voBRH), #izy ST (2 Fe O

F AT e  FOBH), Drageadorff 33 (7 3 O

vTahedg FOBEH) *HGCTRHEET . = W,

ve ¥ vERFERLABSIIEET-BRRE L,

W) 77 VR CILER TRgE 37°CiaomE L7, O

diazotized p-nitroaniline, Dragendorff RZFEn )

BEQFRTERLEOLBBLT 7, O
=ve Fdv: 6EALECEEAED AR, PR

bz, ThAboAaX, O, MBI D Q

BEZEINADRIN, ZhooEET TP 3 s s n

TXAfENIALAT, WThiRERCEEAD

AF o, FER, LEOAXE, Lo AVGIZELL
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Fig. 1. Paperchromatograms of 8§ indivi-
duals, sprayed with ninhydrin. Y represents

Tiia—vkd Lo (K1), a pale vellow spot, and all others are purple
diazotized p-nitroaniline: Rf=0.61 ofrEiz in color. Each number corresponds to the
HUOCHEBED AR, kb, 0 AL, b specimen number of Table 1.

Table 1. The Rf values of the secretion components staining positively at room
temperature with (A) diazotized p-nitroaniline, (B) phosphomolybdic acid, and <)
Dragendorff’s reagent.

Rf wvalues
SpeTc\Tiénen Sex leBr?gdt}h B , C

e (mm) A

a b a ! b C
1 (voung) 23.6 0. 63 0.63 0. 84 0.55 0. 64 0.84
2 (young) 34.7 0. 62 0. 61 0. 83 0.53 0. 62 0. 84
3 (voung) 13.5 0. 63 0. 63 0.85 — 0.63 0. 86
4 (voung) 12.8 0. 63 0. 62 0. 82 0.33 0.63 0.87
5 (young) 58.0 0. 60 0. 58 0. 83 53 0.60 0.85
6 (young) 62. 7 0. 61 0. 59 0. 84 — . 06 0. 84
7 (vonng) 72.5 0. 60 0. 61 0. 84 0.51 0.39 0.85
3 2 83. 6 0. 60 0. 60 0. 83 0. 49 0.58 0. 84
9 : 100. 8 0.55 0. 61 0. 81 0. 49 0. 57 0. 83
10 2 101.7 0. 81 0. 62 0. 82 0. 51 0. 59 0. 90
11 > 102. 4 0. 61 0. 62 0. 83 0.55 0. 64 0. 87
12 > 117.5 0. 64 0. 62 0. 84 0.51 0. 62 0. 85
13 z 1224 0.57 0. 63 0. 83 — 0. 60 0. 82
14 z 123.0 0.63 0. 64 0. 86 0.59 0.65 0. 86
15 > 141. 0 0. 69 0. 62 0. 84 0. 54 0.62 0. 85
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v A = ARG EOBNER

Bey 77 v EE: FR T RI=0.62 OfEL

Rf=0.84 O BIcds FIKBAD A4, F Habhiv "

(%1, B-a B8 LOB-b), £ L ICHEBIIHMRTH » 1
—HOBE TR BDO AR, PAHFEYELIS
Wimzm—~< b 273 at 3T°CromBLion B b &
Bl h 51,

Dragendorff 33 : Rf{=0.61 (& 1,C-b) Ofr
Bl v ra v vy 2BDAE, A DR, T
i3 RE=0.85 (F 1,C-¢c) DRBICILILRH
WA VY SEOAE, AR BRI, BEIHMEKET
FOEXIFHLTESE,~H7 - v+ ¥ TOHEED
awoE L, Rf=053 (& 1,C-a) ofEizizd
HizidwE v st v v RO AF, FAED BT
2y, TAIERICEE L LI LIl T Eieh 51,

=ve Fy vuxi 3BoErREYHCTEKL
7oBa0 R A RCEEL S —EDEL L B X

Siclpbhnb (1. £o T, RIFHEDEER
FGHEE %) 25HE@EEE BRERT LET S
s (F2) AEEIVEYEIIRI, RITEREC
O THERER TR e g A T 5 Tops, BESEL
Mstc (3 3),
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R L SIS E A TEREL e ¥
=V EERERTIE o7 L SA—- T rRVTH
B E S - R S L AREANER RN
F, TOBEAIEEELTUAIENHBLI
- o581t Hunsaker et al. (1961) B3IV Wit-
tliff (1962) AiLkED* 7 = AR DOV TAE
OEED HHERI LR L —FT .

—ve FYviekd a7 i /B S— 7 OFH
T O =SO Kk & (LR b BEERIA DI
P, CORBNEREECILLON, ERTOE
BED L oL ALY R L T 5 L DOMLS
D& ZARBET, FORBOEM OV TISES
SIZEH TN DLEND D,

oo 3D HHIT L BEEFIC OV TL, Fliks
£8 T—O BEiF-O TR—RAR % 2 B EEM
LBz & A EEMN D 5o 2 L DEBRBREITE
Lrhbhnn, ¥EREFEOH TR S E-V
CERNIEAFAHETLRELTVDH I &0 b,
Nt g b 7T AD R 8= Vi GEFENR
O—Fr LTHETAEIZE, chb3BDHL
=ve P VIC XD HEI N LEMNTHDEEL

Table 2. Ninety five % confidence interval of mean Rf values:
(1) young individuals and adults.
Spot L Age o X +1tSx ji!‘ Spot | Age f no X +tSx
[ ! I ‘
A (young) | 7 0. 617+0. 014 # . _ummgﬂ 5 ' 0.530+0.021
(adult) 8 0.613+0. 035 | (adulty 7 0.526+0.097
i i i
}a (young) | 7 0.610+0.018 . b | (young) | 7 |  0.616+0.017
. (adult) | 8 0. 620+ 0. 009 L (aduty) \ 8 ; 0. 609+ 0. 024
B — ! |
|, | Goung) | 7 0. 836 +0. 010 - ;(ynmg)‘ 7 1 0. 850 0. 011
| (adult) 0.841+0.020 | | (aqult) 8 | 0.853+0.018
Table 3. Ninety five % confidence interval of mean Rf values:
(2) females and males.
Spot ‘ Sex n X +tSx ‘ Spot f Sex n X +t5x
R L0 0. 603 4-0. 040 - 3 530+0. 131
LB 0.62320.095 e 4 52340, 044
R 4 062340027 . N 0 | 0.605-0.049
| . ' 0.618+0. 008 | 3 0.6130.047
B — — : :
l b Q 0. 833 +0. 046 . Q 0. 855 +0. 054
& 5 0. 830 +0. 021 , 3 4 . 0.8500.026
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Table 4.

the paper chromatogram.
adopted from Wittliff (1962)

HOE X

The comparison between American and Japanese toads in the pattern of
The data for B. americanus and B. cognatus species groups

Rf values L 0.30 0. 56 0. 63 0.73 | 0.86 | 0.9l
\\\ Reagent ‘ :
LT ABC,ABCABCABCABCABC
Species ‘\\ f :
§ B. cognatus lg — — rp bg — rp’ bg’ — | — — — | — bg*o | — bg*t —
S a
§c§ B. speciosus lg — — | rp bg — rp’bg —! — — 1 _ bg* o | — bg* —
Q& ) !
5 B. compactilis — — — 'rp bg — ’ rp bg — | — — po! — bg*o | — bg*_—
g 1 B. americanus — — — rp bg — rp bg po/ — — — | — bg*o |— bgr —
i : ‘
.§ = " B. woodhousei j lg — — rp bg — 'rp bg po, — — — | — bg*o | — bg* —
N i |
¥ O i
§;;o i B. hemiophrys I — — — r1p bg —lrp bgpoj— — pol— bgto | — bg* —
x " B. terrestris i — bg — rp bg —{rp bg poi— — _ | — bg*o | — bg* —
i i
3 P — - — — — po rb bg po, — — — -~ bg o | —- — _—
B. bufo i ‘
joponicus 2 - — — — . — —po’ b bg pol— — —| - bg 0| — — _—-
(Y) i————-——po’érb bg po{ — — — ' — bg o | — — _—
’: Slightly stained. —: Not stained. *: Stained When heated. lg: light gray.
bg: blue-gray. rp: reddish-purple. rb: reddish-brown. po: pink-orange. o: orange.

bz,

OEL, HEYHOBERIIZL AL TR
EwarL T, Wittliff kg Bufo Eo —
DODERE (B. cognatus fEE¥, B. americanus &
) CETTEC OV THRELLER L AERD
%%‘é:‘, N=Re Sz h 5 ISR SV i\
Lo THELTAD (£ 4), dtkED >0
RTI4TN THEUD S 2~ v L, Wi
FEIOHEZS L RI=0.63 0MELT TEZCAH S
NDIZTERCD, TROLAERTEOREEER
DENIIB S s i pi % b s, RE=0.56, 0.86,
0.91 OEME THIEFTL, AAEDLOILHK
B LIDTER I R BT 52 L 035 haaibh
%

—J7, Low (1972) 3 AEH L 1 Bs 7= Fihw
AVCTA 29 7ED e+ =0 (Bufo bufo bufo)
DEHBGWHED - - a< 75 a8~y
B L, AEBOBERLABC, 150 7TEO
FH =AY FRICKE#AE L QAZ T L5 &

MEBTND, ZDZEhb Bufo bufo 14k
DD ZODER L XFMC TR T
ENEZDBRD, ZOZ &k Martin (1972) o &
BOMRKOPRLLLZHINDLEZATH L,

Lok, Low oo 1 2y 78D LDRE
Ga—n, “BOFLKHEEL AXEOHRE L 27—
& (Bufo bufo) WB¥ L5 I ioDu TR
N7 Tk b (Guttman, 1967 Martin, 1972),
HZ{DAE» LOBRIEMLETH S,

HIRG WH OB F— AR TIZE A EE
RULLLGCZEBHEOMITIn ST b, 7 F D5
BREARLEOBESWMITLEY, BE1HE
VAT BT B BB RIC D\ C— B LT kE R Al
T EMD, M HIRG M E OB S FB 5 2
RBLTOWATEEIEE D, REFOWEFRE
LTI —IGO BB LED L - L nTE s, L
ST, BOPISHAEROER,R F, HESHH
BEOLTIRBH A RS MEY TR T 207 T,
BEHHOERICL SR TERT A L3 +55
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The Effect of Ultraviolet Irradiation on the
Period of Immaturity in Paramecium cau-
datum. Yosniom! Taxaci (Institute of Bio-
logy, Kyoto Prefectural University of Med-
icine, Kyoto 603).

ABSTRACT One of two exconjugants de-
rived from the same conjugant pair was ir-
radiated with 253.7nm ultraviolet light (800
erg- mm-?) ; the other was used as a non-
irradiated control. The irradiation was per-
formed on the exconjugant at the four ma-
cronuclear anlagen stage. The length of the
period of immaturity was measured by the
number of fissions between conjugation and
the first appearance of mating reactivity.
Eleven pairs of exconjugant clones were
established. The difference of the length of
the period of immaturity between UV-irra-
diated and non-irradiated clones was statis-
tically significant (P<0.01) indicating a shor-
tening effect of UV-irradiation. In another
experiment in which TUV-irradiation
performed on cells at the age of 20 fissions,
a tendency to shorten the period of imma-
turity was recognized in UV-irradiated clones,
although the difference between UV-irradiated
and non-irradiated clones was not statistically
significant (0.05<P<0.10). (Zool. Mag. 83:
96—98, 1974)

was

BEERXI- V7 ) A, 525, FEHLEE
RSB B, RAMIEE, Vo) A opis
GE X DA D A KT, BEREEHE LIz
B CH D, ZhiThed, EUAMEBHAERNE

1) CEREBHEERM RN X o7,
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ZooLoGIcAL MaGgaziNE 83: 96—98 (1974)

L AlgEfemr il 2 AR - - 5,

Paramecium caudatum T, FEHOE X1,
R PRBLRUDE I L 5S5REEOT{L LT E
BEfRiZ, FiCHEAH®OGHMEE BER L BRI
I-oTRBLAT VD, S hil, #HFHEL
ISMELGRLEYY, FRIZLT, %5 —%
O WO AN ST R B E L e w
(Takagi, 1970; Miwa and Hiwatashi, 1970),
P. caudatum o 5Z5EET, 1 8Y 9 0[] ~3.5[0E
GEOBPTa vy b a—ATELN, THETOER
Tk, 1B 1RIGHUTORETHAE LIBEICD
WTEEADRIT Twio, £ 2 THHEEE Y BT
by AT, EAHEL MR (4 XREEXBOR
BETH) %, 1) 4°C iz, 2) =¥xhxikuT,
L5 BB VTR, 20X 5 In4HTIiL,
EHHEL 15 A 1 B8 T3 onbTne B
DHAEET, dEAEGH Lo, TDXD
B A Licobiz, 25°C. B@iEsEl &5 2
HERBECBLTHELICLIOL, FHrLEEREE
TTHELILDEDHET, EETTHs7e—~vD
FHMOR I B L Tahic, TOFKEE, Lol
ALITS0EGH LGS KAORIERL, ®
ThZEIL SR ST (FR, KER).

SHEEFBE LTI DX S CRELFAPOEX
, NARFNCEZ DI ECHECRI LD, B
tFp =875 (Miwa and Hiwatashi, 1970,
4w, 1970) THH, HHiL, EHES~6BISH
By hs B 20 0O 572485 § T Mifksh, <A b= v
vC, £DfiODNABHBHERN* SR BER CH
BTAHILI0X-C, EABOBHITITIH60ES
WMEuSRAOEX 2, H50E5HC EEXh
L EERREH LI, 20k ST RO BHESREN
FABOBHFH I >TLOE R IIADIEND
M oliDT, ZIICHRETS,

¥h1, Paramecium caudatum, syngen 3 =
BT 5208 Kok (88 V) & Nks (AR
VI) O Fy 7e—vedhs, Kok iLBHMBEKRY
DHEFFREIZL - TERBHRTEESH, Nks 115
ARERTATHRELLLDTH D,

FEF|WL, £ vax LiEh e, Dryl onk
(Dryl, 1959) v 2.5% i@ Lici o (pH=7.0)
1Z, Aerobacter aerogenes 1L ¢ 25°C ©—
Bt incubate U7-3, @ (Hiwatashi, 1968) # fu»

1o

BAEORShIE, EZGL-15 T (1: 253.7
nm) L, BEOMEICE Ultra-Violet # o
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