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BRIXE Ao v —=% (18%) waiioREI b, Cﬂvlﬁiﬁ*iﬁzlﬂlﬂi@bb?)f%@fff}v7 1
AaBERE, Ehabyyey PTHEIEELTHFANCD Y ZF8 5. 0L 5L TlkaE 20
FoUER P 7 4 b O RHRCARERG T L D h e AR O- E“C'”0)7DTE@IT\W75:§( T RV ATk
ThL o PRENC I BRI~ = o — VR (pH 8.6 4 A > i 0.054), 16 mA OFETET
120 5y B 24778 » 72

T X 55—+ D5 : non-specific esterase i O e DIVET L LCIE, a-, % %\ ~& f-naphthyl
acetate (0.5% 7« b v %) %, F7- dye coupler r L Tik naphthanil diazo blue B (0.25% /X
WD) A JT~fe. —5, specific esterase (oW CIRFKIT « AE SR Ofif L U 2 TR O MUSTRIC X B
pH-indicator k2 X - Tl A 77z -7C.
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Fig. 1. Diagram of the bands exhibiting esterase activities in the various organs
of the Japanese quail. Esterase activities were detected with a-naphthyl
acetate as the substrate and naphthanil diazo blue B as dye coupler.
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Fig. 2. Photograph of esterase Zymograms of the liver. Esterase activities were
detected with a-naphthyl acetate and naphthanil diazo blue B.
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s D, ﬁ’é%5ﬂéﬂ$®ﬁ}‘~h‘1ﬁm:ou\f%® esterase JEVER L 57, FOANE, TFIEIAT O Lnikiy
VEIRALAT 2 H, 1E]@i>0)“6> BEHE DL 7 < AT 229 B T B S 1110 T > CUL L o C % 0 %
¥ FRED LAY, Pk 40 kub DA DY B~ THED T~ 1m. F LTS i s 2,
L-ﬁﬁ%’ﬁiﬁ’fﬂ%k:&b THED LN FOIHMED 40 HEMERIC T RS I, $7- 10 G# BT
VX 40 ERHEME O X AR T oM s Tl S hs (Fig 2).
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Fig. 3. Zymograms of non-specific esterases and specific esteraszs from pancreas
extracts of the Japansse quail. Non-specific esterases were detected
with a-naphthyl acetate and naphthanil diazo blue B, while the
specific esterase hydrolysing acetylcholine was detected by the pH-
indicator method. 10—3M eserine sulfate treated beforc esterase stain.
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~BET 2%  OIERKEIREABECE .. T L CRBIIEO R E W d O BB 2R, 1
B 1L e 38y FasfEbhuiess, W 3w fﬂmmbh TFIROB L Iz B D Sy Fo
S HSCIRIREIC £ 5 I5 b e, LasL, +55 1 1IEORE, A5 TR b
F, BRCOXGEES 23 0TH Y, JFRIFTO > ¥ L FIRCB e 3 L. 2 LT 2 O
kD&%%?%ﬁMm(uFPmﬂﬁkig)m T D IC IS T 805 BB b DT T Ls

, Ml HEE 2 SO EAITO TR U IR AL TR O RIS < SEBLT BN BT,

'if‘ Ay 10 L 1L AEEC I, chbD b LALMNEbIRAE D, 53U 3 AJREH
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fent, Ll & #sh 107*M paraoxon 1k - TR H SRV L 2] bk Tn - 72 (Fig. 3,
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Fig. 4. Diagrams showing zymogram patterns of phenyl acetate Splitting
enzymes and the inhibitory effect by 10-4M paraoxon.

Fig. 4).

DOEI, RBEMHIOE L esterase FEHHEDFER & QYT OWTL HICHER, FFEOGE L3
ERRERBZE DRI, FHUET2 H, 1 H, M4 ER IO S HEO DTS, KEREO P&k
WD BN 10 BRI TR LD THER T 2B LR, LaLienb, Mmooy F
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@, BUERE 2 O R DR AT > T 5.
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Bt KON B Sl B esterase iHPRIY, ATMR U FoHFIEC-CIRERS O 355 & BT U C 2 O yE A O Bk
ge s te & ps o IR 35\ C B S Ruic BEiED By F, 3/ b eserine sensitive
esterase (CAHY T B IHMEHILI S & b LT DAL - DD LI -7z,

X 51z, pH-indicator ¥ L b JWEC acetylcholine % Jfj\~T acetylcholine Jfi/K4rfiiglssh o5y
B R A TS o TR, (TS 2 VIR OB E 0 X il o & ) LIiEERIRH S s &
b, BEEPHIEIC IS % cholinesterase 1HYEIIMD TG b D EH L b b,

B5E I OB W CEMES, RO S b TBEIEO D - LA FWHBRFE DO Y F (G-
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T2 S eI NI, SADOFERIIBRETT activities were detected with c-naphthyl
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SODEMD I Y, FRERIGECHES 38 dlazoblus B as dye coupler

PO b BTV & M O 23R < FEBL 2 BN OMid TR EMEHIE, 1073M eserine I X - T
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PED X AT 2 2 DL 32Dy FOHBIT 2 sterase of Japanese quail. )

) Esterase hydrolysing acetylcholine was
DD LEBEEEINTCAY, TS DL R HEEESE T detected by pH-indicator method.
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JEEE TN C O A F TS BALE, 2 O SeF R O TR DRI B L IR BB
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S-F JEMEHHT T, HEC O ZR K SEH LIS B W TR O RBAI A BV & 5 BEN, Was
&émmk%ko<%@fméh#wdé VoIS FHRD &5 IR A2 b, S b DA
o cholinesterase }Gtka L H7c (RS 5D

Lo OKTHEREH © 35H ENC T

2. BpHeEls 35O T

3. KBRS ) R KB T O DA A ATy 0. 1mg

1, 000 Bifiz & 21 H [T 5-
4. PREEIFSMEE R v ey (2T Ey) RN MR T HE b =gy 0.1mg %210
[H] % 5

5. A2RESERMCA 4 <A T 0. 1mg 1,000 Hefr 21 4 eSS

6. RAEEWHEC =T v 4] 0 0. 1mg 2 2111 it 5

7. WHMEME, S EES, 100, ISR, 2001js, 25045, 30HKS, 35H K, 40H K, 45SHH X

[ONRIUSE 10T i M XAy

FORIIH 6, KT B IO LEDO LY THE. Ticbb, T_TOXICI T S-s EHEHFIME
HED3ET REBIL 2038, SR RSO GTE, R OB L S EES, 100 #6, 15H &, 200
m%umm¢030B%@mMT%MMWka<H&Lt UL, 3SHENC /s 5 & HETIL S-F
PEH L S\ vk PR AR U 727, MECI T O EAME T L, S-F (EHEH O S ORIgICBIL
fmmlmm#kiﬁ#%bbm& FLTHES R - b5 40 HE A &9 ClL
# AST S, SOF S 7e ¥ DRI T X F 123\ T H HETIL S-F {0 FENRED b/ fc. —
ﬁ,WW%?@WH%M%%H%%iUmeK%VT%Sfm&%uﬁ<%ﬁbt.ikﬁ%,
PEEELX T, CFRER S-F, S-s BGHEHINRS B a Ay, BRI S 5\ 3 42 B EME I
B A A RAF R Lo O, S-F GPEIF O TR AR O PRV U o & [FAIERICER
ek ot —JF, BRI B iRk 42 MR e hv e, =y BRG L T
3, JEAVFEOPEL G B L ol 2 WU X 5 S-F iR IH AR Jo W TR TR TR B L T

PLEOFERY, muyihicsi) 3 cholinesterase @ S-F G YEHFOIHYEDTRIIAS, Pk e $7nd
Bifit koL v iR or ey O ETEE SO B Z EEERT AL DL BiA. £ LT,
HEVC 38 TR H A G od R M EGRI], PEEAE, S DI BRI B\ T d S-F BRI FR
IEPECHBL L oD L, ME IR B DUAT D 35 Hiistdns b LU S-F FEMHF O FEBI3H
2 B, X BICHEE B WCITHE RIS HEYR B B Wik s v v BN B L, EHETOMEARD S-F
WPEF OFEF AT 2 2 2 v, 2O SF GO RBICH U Tk, Bk v = v 3R B 5
$ %O LR by, oL AN 2RO 35 HEET) b EIRIC KT B itk A v e v D)
WS DI O FEBI A2 2VEHEZATL T2 4D LB 2 bivd. ks, MEDOIIREILERICRK T
S-F EME NSRBI U728, S AUTERE & kR v = v OEIERIDSIREEI T & b bR kg R
DL BDE U, fok ZFREAILI s B E AR OV v S T d, SR IEPEHE o ]
BRI gt L S e o o D LB b .

isozyme DAEEARLE Y OEBIC LD A I EH1E LC, ALLENY (ZIRBGIH < v A OFLIR
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Fig. 7. Photograph of cholinesterase zymograms of the serum. The specific
esterase hydrolysing acetylcholine was detected by the pH-indicator
method.

Table 1. Sex-associated quantitative difference in the serum
cholinesterase of Japanese quail.

Days of age at Z){mog}‘ a.“?,,baf‘ ds

Sex treated stage Treatment S-p | S-s
Male 0 - 50 Control | + | +
Female 0 - 30 | Control + 1 +
Female 35 - 50 Control - | +
Male 35 ‘ Castration + +
Female 35 Ovariectomy + +
Male 42 “gt?fttaﬁégrrél - g
Female 42+ {+%\e’sa;g:tcetl?orﬁz + +
Male 42 | {—|—Isici)lrbrgg;trol a +
Female 42 | { +¥:srtglsi<lerone 1 + i g

* : Injections of hormones were initiated at the 7th day after the castration or ovariectomy.
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L, TLEB A #EfiE# LDH-S isozyme A3EE 20k L, FLarigTh o LR TIX HEREO S
LDH-1 isozyme DOiFEM:AR< 7% 2 L &MU T\ 5. Fio esterase ([CHIL TiX, SHAW ¥ (TP
i~ v 2 OBIC OB 3 esterase FEHEHIAL, PhAr ey O LE B DT TLB T L 2L
L., WREfE < v 2k 2284 3 L 6 BRIKIC Z OREMEOTHRMEAME F 5 2 &, I IOk~ v A
0.5mg/111® Testosterone % 1 &I CiHHEHT 3 &, Hix 7 ACRBNZDL[{~D=AF 7 —¥
FEMEE AT 2 2 L A WAE L. o, FKHBPEATEIK < v A KK ZiE O i esterase D4y
WG IO R~ v R L IEEIC R - T B8, KK RSt ~ v =i Insulin % e MIERT 2 &
KKZFIC L < BB d o b Xh 3 o L WL 7o, Bl ALLEN® it~ v A D[ esterase
e R S A e e ptds b, = o esterase JEPEAFL Testosterone (Z L O SIS N T 5 C
AW L, X6z Estradiol o Testosterone £ED S5 E EMEHO 1 DItk TRHEN S Z
LEHML T D, KAB® (I< v =iLi® cholinesterase isozyme T\ 2T, AT R HE S X
Ot~ w 2 X 0 K TEGERE RL, ke G0EBN D ARBEROIMI DI & & Testo-
sterone = L b #if| &, Estradiol o X {REXH 3 Z & BT L T,

fitj, 7 # O arylesterase yEPEOFEILINRUC X > TRE SN B3, Mifks Ve 10 &
S TEERTEMILEEA 517 3 L\ ) (AUGUSTINSSON 5H97),

BL D7z isozyme DT & kv Y FELE ORICOWTOMZEHL, v R, 75 I EIEILE)
Yo ksl B AR TS 308 WAL A TR I L DORFULE LD DL TE b4, &K
YRR L D BEITH B Y XTIk ThER L Y O iR 5 1 B 2R b, Lo b IHALEY
TILHERE R L =~ DYEIAS esterase WEMER ACL T B DI L EHETH 5 v X 710 R W TR i
PR L E Y RFOIEMELY XL T3 2 LD THIRL 2 L THEHE VR D

v RSO 2 KM E L TH B IR T 00k, TP (Breast) Ot TEH D HETIE A
5 = v ML BARCEAREPR A, HETIRHE L 2 8mbR w5, ZOPEIC L 3
Phe o3 BT, ARG X - 3 EEE ) HIRIIT X 4 BRI e 5 & PIEIC X B HERERR A D T
Hc e B, A, MERBUCET 2 0L 6GEIES L SR TIs . Z OS5 LRI PEIR A i
L, MG REMAE Iy Ak L cloacal gland /b itatuvkbi a2 Hih+ 2 L 5icin s, AXK
EAGHED 3 cholinesterase o> S-F JEMEAEIHFO BB I 2 HAL SO, TERPIINCET BH1D 5
SEES LS TE 0, BaB OB Bl - TRBT 2RI il B HERIRR S-F GO R
B3 b, CHLORRE, SFIEEEOREALINL ZIEME AT BHlYER V£~ DI,
3~ 4 JEEEE TR 5 T e PRI E T B AT S BELIARIC 5\ TR L & TS B /g
T 52 L2 E®RT 250 L b,

Bl ORI, MO M cholinesterase (= si 3 S-F ik OIHIEOME FafEE L LT, #hiCk
B R SGT ET AES O AR E R ARNT A2 M T CHAZ L BR TH500THD, W
1, ZRBDEICOCTEMABETRIT > T 5.

R I H N BP0 2 5 = v HEFE, IIEREREO YR P 5 LWL L T
B, AEERT & HEE fo IO HEYE S B T L v BTER L e S O o Pl e B L 1o &
A, ZHERRDOKENRFLII.

i ®

w5 O FEEA, . CBE, R, RN, G, . M, SI%F, RS, R, IRET
mﬁ%,W%,%@,%%.%,ﬁéxiﬁmﬁuﬁﬁéemmwzwmym1®%ﬁK0Vf%f



U RT DERAT T~ L BRI 103

T p

7OVER kB E FAV TRFSE LR lin-tc. TOMEDOKBEISOEDL B TH 5.

1) 3L a-naphthyl acetate Z - 60T B D, KERFHIC DU T, 54" non-specific esterase
DoT#E, BEHIA 177 - 7255 UL, L&®¢%u,MM%LOw“&%hﬂﬂ«%&?rﬂﬁm%rmu
HES IS, SR DIFEIFO BT IBAIC X BETATE L on oo, # L C RS A 5 oE
PRV, TTRE, B WS X OV s TRk éj’bf\jﬂ DB, MR CIR IR e 3E i3 27
SY (W SRR o

2) FFMCEIBHEA~ETT 3 12 Ao 5y WO SR, (T H’y‘ﬁf’i@ b ok kE VIR
W BIEKFE T2 O CTHBL T, chbo 5, BEMED & - & 4 sy B, IR 0
Pty (L-TEREHE) CHf, HEDRI: < Stk RV TRRH §hﬁ,z\/b2~42fﬁﬁw L -oTi%E
PIBONOBBEEL I DD, HDVEZRED b5 EF 55 0 b b b (HEIOZE Hais
L -te. *DgV10M4%ﬂmewmm/Mm%#mLTmpﬁuﬂ?%@&%&uLtmﬁ.i@
TED S > & & B oSy 220 523 112 b A3, O eserine sensitive JEMEHEIT 10-4M
paraoxon | X - THHE XN, X Hcivigic acetylcholine #s - ¢ phenyl acetate o Ew T

pH-indicator 2o & > Cd X 3+ = Ah, ZOWEMHf X% 5 < cholinesterase ¥ 3
Ezi.

—77, FEBBPEDME L csterase zymogram o3 4t & DRI DT L BRFRER, A O
L-yG ks e ibnnr 2 1, 1 Ll@zi)@'coiﬁ:{sﬁﬁmﬂwfg<“J‘/\“C®1é]ﬂw_iovf.w&bfonﬂ“ Gl gs|
278 > TR L D TH b, T DEHEITMRD TG < 10 [ SRR TCII L 40 W% L% 0D RS MR A
Dt & MR X C DI I W T S Rt

3 BT 1RO IEER R S T, CNDDOEMF OB & I X 3%
DO LT, BEEOL - & § 5oy 11, BEWE D A TFAE S BIE I (P-3EHE) Tib

BT EAVHII Lo, & ORI T T ORISR 2 b DT, DR TIIAERE L Zous
bObBE S e, DF K 107° M eserine 1= & -1, BIED L > 2 bE Sy F 10 ¢ 11 oz
TOWEED I 2 b, %% pH-indicator #:c ) HIRHETIR DS, = OWEMEHIT cholinesterase &
BB LRI,

§%;,ﬁwa@uhkamwiM@aék@uikObTLb“L o BBt U TL R
EAT2 H, 1H, FMLYH R X0 5 HEo L oo, Mﬁ#h@lwm&m@umaﬂylomwu”
CRWNTIBLT B (A2 B e,

D HHEE LOCHHCKT 3= 25 5 — 23, R U 7o SRRSO 275 & LRl U ¢ v
WOBIEG DI <, 2 OIF BT 3o\ TEIZ S hte cholinesterase WA 230y,
BE D LDOIFHIIIL - X D 3D B - Fe. L2eL, BH T o s O INES, w5
D5 HTRIBIED S > & & T AT O ISk (G-TEHA) DMFET 2 2 L 3 b biut-, X
DICFR IR & 7T CuL, W%k&%ﬂ%lw[ﬁ%&Mme%m&%h&&®@ﬁkkbfﬁméh
o, LTz hboiEiEio I TIRHERE 212520 SR A s - 7o,

5)  REME, HEZS 100 U%@Jﬂim (23} 5 non-specific esterase % | BARIEEN, D=7 5 —
CiEMEA S OOIARC KT 2 2 LN TE . FL T M 5 DDA B ZIE R LIS
MDTEERBRHI NI, O o R E T 2G0T LOTEEH OB L 2 RN
<o UL d SRS DFTME AR 0 BT < DATL DI R N - Fo. X S C B meE
Qnﬁbfﬁﬂwﬁﬁwﬂwﬁ(&FﬁI’%)b=lALJM$L~Aquwbbh%ﬁ: METIRZ O X 5 Fe ik
WIS, & OIRMARC I L OB e e 5 23000 B L 7o, 5 DEILSODRAED 5 b FRER




104 IF H /L lf'u]/ix H—}* iLk (’*LIS

@Lﬁﬁféﬂﬁ@®%ok%ﬁb%ﬁ%k%k®&ﬁ<%ﬁ?é%@§®@bf%b@ﬁ%m
10 SM eserine =& - CPHER 515 L2 Ahnb, ZOWEMHIEkZ 5 cholinesterase ThbHE
gL T,

6) S-F iEMAH ORI B HEHEEIC O VT R B b, 60 H oD i A [ D i VS
>\, acetylcholine #JLH & LT pH-indicator < X b cholinesterase D5 EE, BHIER IR
- To R, mmkm%WﬁL@ﬁf5%M&®W&1mbﬁ%#(SFEH%)a%@ﬁGﬁL%&
H(S-s FEMEH) LAVEET A LAVHEIL, Lw S O S-F G O BEHL, HETIX
F DOFEMEMNFI T L 23N D B, cholinesterase FEME RIS PG L C IR /R b e % B & X 23
bk irote. b, HEEZWTIIHOEIERE B B L T ek B A 3 X OV RSB A 451
T, S B\ AR LT v R T U SR AKEE I Ui, o0 S-F iR O RSB L IRk
ﬁ$w%/ﬁﬁ@%k%&bfb%kmﬁébh?,UL%M@*W%V@ﬁ%ﬁC®%ﬁ%D%ﬁ

BVEAAHL b HDEH T

X [}

1) ALLEN, J. M. : Ann. New York Acad. Sci., 94, 937 (1961)

2) AuLEN, R. C. and D. J. MOORE : Endocrinology., 18, 655~658 (1966)

3) ALDRIDGE, W. N : Biochem. J,, 53, 110~117 (1953)

4) AUGUSTINSSON, K-B : Ann. New York Acad. Sci., 94, 844~860 (1961)

5) AucGuUsTINsSON, K-B and B. OLssON : Biochem. J.,, T1, 471, 484 (1959)

6) —— - e 8 e — : Nature., 187, 4741 (1960)

7 - : Hereditas., 47, 1 (1961)

8) SHAW C R. and A L. KOEN : Sczence 140, 70~71 (1963)

9) SHAW C.R: Sczence 149, 936~943 (1965)

10) EJNFS - KEE s k%, 18, 110~119 (1963)

11) MARKERT C. L. and F. MgLLER : Proc. Nat. Acad. Sci. U. S., 45, 753~763 (1959)
12) OGITA, Z : Jap. J. Genet., 37, 518~521 (1962)

13) FHEFH— 'Hmhw,n,&470%@

14) 3K ?‘1—‘ a4l : SABCO Jour, 1, 37~41 (1964)

15) 3K CERmAEHE - TR M ME (BiED, 40, 412 (1965)

16) j(/kﬂ.dit T - LA - NEIIE  OF O (ME), 37, JlE, 4 (1966)
17‘) ﬂ:\xl_:l B kptl‘ruf/ ]J Mg &— Hlu./\w (l” IL‘O 22, )j]]r' 6 (1951)

18) wm R\ - ﬂm&ﬂ/&ﬁi;‘Jiﬂﬁ}“UJ: o (), 36, 4k, 42 (1965)

Summary

The types and the distributions of the esterase activity in the zymograms of various organs,
tissues and sera of the Japanese quail were summarized in this paper with the execution of
the thin layer electrophoresis in agar gel.

Agar gel electrophoresis was carried out by the method described by Ocitra (1962) with
the ascertainment that in the medium for enzyme separation was contained 1.5 g of agar and
4.0 g of polyvinylpyrolidone (Luviscol K 90 powder, molecular weight ca. 700,000) per 200 mi
of veronal-sodium acetate buffer (pH 8.6, ionic strength 0.025) or per the same amount of
phosphate buffer (pH 6.8, ionic strength 0.025).

A sort of agar gel, very smooth in surface and 0.7-0.9 mm in thickness, was spread over
the plate. Cotton thread soaked with the serum and the crude extracts from the several tissues
and organs were dipped on to the line of the agar gel plate. Then the plate was con-
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nected with the buffer solution in the electrode vessels by means of the filter paper. Throu-
ghout this study was used the discontinuous buffer system described by PouLik (1957). Only
after 90-120 minutes an electrophoretic run took place at 1.0-1.5 mA/cm in an ice box kept
at 5°C.

After the electrophoresis, the gels were stained for the determination of the non-specific es-
terase, using the staining solutions prepared with the following compositions and procedure.

Buffer: pH 6.8 phosphate buffer (ionic strength 0.025)
Substrate: 0.5% disodiumnaphthyl acetate

Dye coupler: 0.259 naphthanil diazo blue B
Incubation: 37°C, 30 minutes

In order to assort the multiple molecular forms of esterase in various organs and sera re-
vealable by such non-specific substrate as a-naphthyl acetate in agar-gel electrophoresis, the
- substrate-specificity and the susceptibility to the selective inhibitors, such as eserine and pa-
raoxon (O, O-diethyl O-p-nitrophenyl phosphate) were examined.

After the electrophoresis, the revelation of the specific esterases was executed by immers-
ing the agar-gel plate into the following substrate PH-indicator-solution (Ogrra and KAsal,
1964) for 30 minutes at room temperature.

Components of reaction mixture

Substrate 02-1¢
Sodium bicarbonate 21 mg (M/400)
1% bromothymol blue in ethanol 2 ml
Distilled water 100 ml

After the acetylcholine substrate (0.2 g per 100 ml) and phenyl acetate (1.0 g per 100 ml)
were applied respectively, the agar gel plate was preserved at 37°C under the saturated moisture
for about 30-120 minutes, till the esterase activities were revealed as yellow bands in the
greenish-blue background by the action of the acid produced.

Using a-napthyl acctate as substrate, twelve different esterase bands were detected in the
liver. Band 12 was inhibited completely by 10—3 M eserine sulfate, and was assumed to be a
cholinesterase. Band 1 was observable only in the liver of mature quails. This band, deno-
minated L-pattern, appeared faintly in the kidney and the gizzard extracts, too. But the L.-
pattern in the kidney and the gizzard was not to be seen regularly in all individuals. No
sexual difference was observable.

The zymograms developed from the pancreas extracts showed eleven distinct bands active
in esterase. Judging from the response to the eserine sulfate, 10 and 11 bands were assorted
into cholinesterase. Zymogram patterns of the esterase which splits acetylcholine revealable
by the pH-indicator method are shown in Fig. 4. The mobility of these bands is corresponsive
with that of bands 10-11 which are to be inhibited by eserine and paraoxon. In the pancreas,
band 1 was observable only in the mature quail.  This band, denominated P-pattern, was
absent in other organs and tissues.

Subsequently, the changes in esterase zymograms during the development were investigat-
ed for the liver and pancreas. It was assumed that during the development the synthesis of
L-pattern took place in the liver and that of P-pattern, in the pancreas.

Thin layer electrophoretic separations were carried out on the esterase which splits naph-

thyl acetate in the serum. As shown in Fig. 5 the non-specific esterase in the serum was to
be assorted into five types.

By the pH-indicator method marked quantitative difference was shown to be existing be-
tween the sexes in the cholinesterase in the serum of the mature quail.

With the use of pH-indicator method, it was possible to resolve the cholinesterase of the
serum into two zymograms S-g and S-s. These zymograms were perceived to have been
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migrated toward the anode at pH 8.6, but they differed from each other with respect to their
rates of migration. It was ascertained that the migration rate of S-g zymogram was fast,
while that of S-s zymogram was slow.

S-s zymogram was observable in all individuals, while S-F zymogram was to be found
in the serum of males (both immature and mature) and in that of immature females, while
this was absent in mature females.

Male and female quails were castrated and ovariectomized at the 35th day of age, respec-
tively. In the normal quails, hormone trcatments consisting of the muscular injection of 0.2 mg
of testosterone (Enarmon) in agueous solution or of that of 1.000 units of stilboestrol (Euvest-
in) in oil, werc held on for 3 weeks. Injections of hormoncs in the castrated or ovariectomiz-
ed individuals were initiated at the 7th day after the castration or ovariectomy, being held on
for 3 weeks.

Both quantitatively and qualitatively, the esterasc profile of the ovariectomized females was
indistinguishable from that of the normal males. The esterase zymogram was normal through
all castrated males. The females (both normal and ovariectomized) given testosterone showed
a shift toward the male esterase profile.

On the other hand, in case of stilboestrol injection, no S-g pattern in the serum was to
be detected from the males (both normal and castrated).

It might reasonably be assumed that the absence of the activity in the normal females was
due to the inhibitory effects of stilboestrol. S-f pattern of the cholinesterase zymograms in
the serum was controlled by stilboestrol; and it scems that the pattern was manipulated by
hormone treatment, castration; or by the combination of the both.



