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Effect of Pesticides on Blood Characters
and Oxygen Consumption of Carp

Tadashi IsHiHARA, Masato Yasupa and Osamu Tamura

Abstract

Through use of four kinds of pesticides, namely, PCP (effective ingredient:
Penta chlorophenol 86%), MEP (e. i.: Dimethyl thiophosphate 50%), Endrin (e. i.:
Endrin 19.5%) and Meran (e.i.:Phenyl mercuric acetate and other organic mercury 5.2%),
a study was made on the effect of these resticides on blood characters and oxygen
consumgtion of carp which were kept for three days in the water containing each of
these pesticides.

The effect on blocd characters was studied by means of observation of change
in specific gravity, hematocrit value, serum protein and serum lipoprotein. Feeding
was sustained ‘during the three-day period of experiments. Blocd sampling was made
from each individual carp prior to and on the third day after the application of
pesticides in the water.

The results of experiments were as follows.

1. Each pesticide caused change in component ratio of serum protein and serum
lipoprotein and the change was more remarkable in the former. (Figs. 4-6, Table 1)

2. Both specific gravity and hematocrit value decreased in comparison with
the values at the first sampling. However, in consideration of the remarkable effect
of sampling, these showed a trend of increase in proportion to the density of pesticide.
(Figs. 8 9

3. In connection with oxygen consumption, PCP caused an increase in proportion
to its density. However, MEP caused a decrease and the extent of decrease was
proportional to the density. Endrin and Meran also caused a decrease but the
extent of decrease was inversely proportional to the density. (Figs.10-13)

MERFIBEEERE > TARROGDTH A2, MEZOEREEOEMICESE>T
FIPREKBOBERICE 2 KEHY~DORBIFZ LD, BEFELSEEONEEB X



66 BIGREKESRHERE $248 (1967

FZLT»3, Ll OEBROLTOMFTRBABEORE PEBNIEHERNE {, LB
AEFETOERKELTE, DFPRELUPEORBBERAERNO2 Y v 257 7 —LiEEICE
TEIRELBAYIBETHS. AMERBREBELUTORENBALULEA A THIcx b
AR EEEA 5HNT, MKROMRE XUCFRBEOEEEE LD THE., —
Wik R GEFER R E BESEGERL, KE, AE, WHEH ERECX-TEHTI L0
bhd, THPERELANTEK REKCSEHBICIETI260EEL2005. UL LAKEICIR
CFRBHYTREAECLIMEDORENKREZ Y, HEHEALTIVEEEFHO KT
HEOELZRBDOBLBVFEABEL, Lied-> TEEKIOEROBEEOERLVFHEEZRIT
ZHREOEGEBERT ELENH LY, AEC DL TRERBEOREL L H-T, 20L&
RRAABIT DTGP o e, RERTRE—RED S MEHARIHRO 2 Eihic 2 il
&b, FEEIOMBEHEROEMNEETL, HbE¥T, BEKPTOPREDOER LI, 5
HEBETIURELUBROUAETOHRAREZBIOTHET .

£ B O i

1. EBRMH

WAEHS LD, KE 100281% O 24 20T FTICH L, 4, 5AMREEER, ERENOKRE
JKHERIC 1 BRI L, A IER AR S S UERMEE Uiz,
KRB0 8EE ik

FRBKOEREILT 2 DRFBEBEENF L. ABAKEICKSLEAN, Lo a4
ZEAKMICS, BREFEL, KEASHSXUCTFRERNEOHA L 17+ 1 °CliEs, BERE
WAL T T -V — v 5 VETIS - o, KRR EBHER CABHBKIC S 3 EHED I
HENMCERT A PREOLEHZE ST B BOETE B o7, .1 EIHO PR RO R 2K
a4 RANTH S 4 SHEIRICTEL, KOTHLROETE, BRERALT, 3A%
W 2RI T 1, £OMEE 4T 3 EPREEHE Ui, B REMBEERLT
TS TERBE AL - 708, CHBEBECX 2 BEBNEAOTREICH T 252 /E S
BHEMTHS.
2. BEOEEIGMAEE

WRBEINEO TER L, AHRERROREHOPCP, B ) VERREHT T F 4
VEED 2 2 FA VLA (MEP LHES) Oftiic, AEERRRER Y ) VAR (S
B, AUBS  ~FF 7m0 e 2RFY e A/ FEFO e IV NIV I AR/ FTHLY
19.5%, Endrindi¢) B XOHHUKERBEHO 2 7 v HA (SR, FHRST mm
TR, FYVKER, /€T PV VRUKVEET =Y F5.2%, Meran EEEY) AT
4FEE M. BEE PCP, MEP TRATHDICEL, TV F) Y, 25 vAAR~<Y R
BB DL TREL, SAEMRFRETED UL,
3. WEREROREHHE

WINKLER OB EBFREEE AL, BRASR CREOWIRIC K 2 BENRR LIRS 2 %
THOFEDW L > TR, BT 1EEENDEAE 1 KRBT 2BEEEE (ml/Ke.h) ©
L.



AE - E - A KO MR B L CFREIC B LIE TR 8T

4, MIEILE, ~= b7 ) 7 MMEORIE S X UMmiES 8k
0.5%~/¢Y YT LT 0.5~1. OB EHSEEZ AL  BEEOZRE L FEPIRE->T, 16
20.2~0.3ml M L7z, ZhEROMKELE Cp.GCO~= + 2 Y v MMECHDO HIE 3 FTFEER-
ERUFETTE . Bt ci c hBomEFRESKBARKBE L, NEE0HE, mFEY
REHEOHEICH L.
5. MEDBR KENE:
MEOKENICIIENELZORSEEL AV —2T 5 — M EREEME U THRESHT
BT -7z, 5.0XL.2cmDAkE IXHEM Lice v —2 7257 — MEE Yy —VIZER- T2
NoF—iEEE (5,5 2 F N v Y —EEL1.668, 5,58 TF AN Y —vEEY — &7
12.76g% KT 1L&E L, pHS.6i0 INHCITHE T 2) WEh+, EEENE - LB IIKRPIT
IHsd. COBR—KIIRKPIkD 2 LEFICARZETIRABH S, FHLRF BV 25 %
TR B EE D DR L C R eBS {2, RERORSORZHE, XBWCEHET S, k&
B OBEH I LB 10001k 20mlZ i 27 b D% A, SRl BAI30 002ml0
ZA 7 uExRy FEROZOBRAER 0.002m I &l KB RABRERTH S5 ~7°Cit
RHIEH 5 180V, 0. 4mA/cmDBEETOOSFHTE ~ 7o, MEEAEOLARI XYY —3R%E 3
B=YEALERBEIAIRIC 0. ABWIRIB LA v, KB TH, HD A RETRITE B
BB TIBA LR BEOEEE S - T Ik 3081, 5, 610 5 BB EEEEhZIE
RBEAZBZ OB IENOBTCERI>TRTSOR Y Y — 3REZKRL. IE) REAEOESA
BETREED, MEEAL YT 5 v /7Bl0mgZEi# =~ 7w I mICERL, Im!lo Sery
WA EMAERUEREREE 5 1 RECSOAUDEAL, 155 MNKES RO 8
Us EB% a0 chkB L. BoNkBRRFRICEES, ELENYTHRERS
W, KBRS T 74 VIRELTCERIE, BIOEREHEPU- 2 MA KB LT v
Vb A—2— (XD, %M 0.5mm) 2R, MAESEHIR 500my, MY REHHEI
650muTTHIE L. ‘
BRELUEE

1. mMEEAEBIUOME) RBEAECE I TS

PEIDEDOREICH I - TlE, AMMBEORE &SI TAHIH, HIGBELETDOT
Nb 3w, AERTROBEEAZIC OO TRERY QLB Tk 8L THEE O PRI,
BaE—BELGE I, T, T, NV, V) 0 64BN B ETICHI - TRESSED
LBIONVEZNENIBLONEMLZT 420N E_E LTEH U, VREHE CRINE
EHHOAAEE GRS TZOBEMLD I~V 4 FEICH G, oEA%kBEZ Fig.1
WWRT. ERBEFEOZBEERICLRO 312 AL, BEKICOLT EEEE TR~ fom]
B, B2RMETRE -7, WREREAHLR SMBRIERETAB LD, o0
2 RIMEENCIIIENCE 1 RMIC X 2 EMSEOZEO MICERHIC L EBELRbTRE
WM SE S, COMEERUCEREE (RE) OXBELTEH LRMEEK CEREKE
THBLURBETIL- 7. Fig 2 3 EHMYE, EREMAETH L0 PCP, MEP 44 k& &
DRERER L1, %7 Tablel iIKIZc W GAABOE L il %2 RNMEQSHELE EG
fo. ERALAHBUIZE L ROABONEI ST cIe Table 1 iTR$ <, SHBMIC
PIRVOERHSD. COLINEFADOFELOLENSD XD BT, H1HNTE NI LG



" BIBAYKESEIERS  $25 (19%7)

Serum protein

Serum lipoprotein

n

LY

Fig. 1 Cellulose acetate electrophoretic model curve of serum
protein and serum lipoprorein of carp
Conditions : Veronal buffer solution pH 8. 6, intensity
of current 0, 4mA/cm, at 180V, duration of electr-o
phoresis 60 min,
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Fig, 2 Cellulose acetate electrophoretic curve of serum protein
of the carp cultured in various conditions
: Blood of firsf sampling before in various conditions
................. : Blood of secand sampling the same carp, 3 days after
the first blood sampling
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Fig. 3 Cellulose acetate €lectrophoretic curve of serum lipoprofein
of the carp cultured in various conditions
: Shown in Fig, 2
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Table 1. Electrophoretic analyses of serum protein
and serum lipoprotein of carp

No. of S i Components i ol

Condition fish erum protein erum lipoprotein
; I I il I i v

examined (6 ¢ kIIKI " , il

Normality (first blood) 61 43 20 24 8 11 28 57 4
} 56 16 22 6 14 24 57 5
Control 4 G6) (8 (0)  (6) (4 (D (56 (3
52 25 18 5 11 34 53 2
Clear water 4 G GO 4 () (D GH G @
B 48 19 26 7 12 37 47 4
PCP 0.01 ppm co4 Gy @ @ @ aH GD @ (3
0.05 4 55 17 19 9 10_ 27 59 4
: GH @ A @ a5 @8 GH @3
0.1 4 49 15 26 10 9 22 67 2
: GO @8 a6 (& ) 2H ) @
0.3 3 54 12 26 8 9 22 64 5
- GO @ A0 M a8 G “9 G
. 51 25 15 9 7 30 61 2
MEP 4 4 @GH G ad) an ae @GN ¢n O
2 6 3 49 28 16 7 12 33 52 3
5 @8 49 an  ® @0 (G0 (G (D
) 8 4 49 23 19 9 13 27 60 0
5 Q@D G a)  ® @ GH @H O
° . 44 17 25 14 21 18 61 0
§ | Endrin 0.001ppm 4 G D @ an e Q) @ O
] 48 18 26 8 27 22 51 0
“ 0.004 4 GO G @D an @D a8 G @
0.007 4 44 24 22 10 26 20 54 0
: G G G an e ) 6 O
0.01 3 41A 22' 31 6 24 19 57 0
: @6) @G0 @ an ae an an @
0.013 4 48‘ 16 28 8 18 19 61 ZA
: G @6 @) an a0 A ae @
57 12 23 8 18 29 35 0
Meran 0.05ppm 4 GO An @ d2 200 29 GO O
0.1 1 4 42 18. 33 7 19 29 52 0
: GD @) A9 a5 @D GH @) O
0.5 4 37 27 32 4A 18 27_ 55 0
: GH GD A6 H @ G GH (O

Ratio of each component to total protein in the blood sampled before application of pesticide,
figures, in parentheses in dicate of blood sampled after the application.
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