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Table 1. Components of the blood of two insects. (From Wyatr, 1961)

Component

Bombyx mori larva

(mg/100 nud)

Hyalophora cecropia
! diapause pupa (mg/100 ml)

Na, K, Ca, Mg, Cl
phosphates
citrate
trehalose
glvcerol
amino acids
other non-protein N
protein
total of above

total non-volatile matter

400
1, 180
600
490

400%
600
200
500
2,800
9.0
2. 000
7, 000
14, 500
15, 800

% From values of Awtheraea polyphenus

Table 2. Composition of free amino acids in

biological and syn:hetic solutions (mg/100 m/)

. human
Component
plasma*
alanine 3041
arginine 1.51
arginine HCI -
a<partic 0. 03
asparagine (.58
cysteinetcystine 1.18
glutamic acid .70
glutamine 8.30
¢lycine 1.54
histidine 1.15
isoleucine 0. 89
leucine 1.69
lysine 2.72
lysine HCI —
methionine 0. 38
phenylalanine (.84
proline 2. 36
serine 1.12
threonine 1.39
tyrosine 1.01
tryptophane 1.11
valine 2. 88
total of above| 34.8
peptide bound -
overall total 34. 8

lactalbumin , . rertebre
hydrolysate + blood § __ p&gﬁﬁ;;cal z;att?belt?ze
0. 49 1.0% Bombyx  Galleriz solution § medxum
o mori  mellonella| o M. 19911
0.8 2 50 220 | 45 5
12.5 31 28 36 — 7
— — — - 70 —
3.8 9.5 10 3& a5 §
— — 59 1o 35 —
8.7 21.5 4] (i 2.5 2
15.9 4( 10 2 G0 15
(10) 25 143 164 60 10
1.8 4.5 3 51 63 5
1.5 4 273 136 250 2
12.4 31 } 29 40 {1() 4
37 92.5 15 12
17.8 45 164 168 -— 7
— - —- - 125 —
6.7 16.5 14 2 10 B
14.3 35.5 11 11 15 5
4.1 10 36 520 39 4
9.2 23 111 110 5
6.5 16.5 36 4 39 6
10. 8 27 31 76 5 4
4.3 10.8 — ~ 10 2
15.8 40 23 29 20 5
293 470. 5 — —- 1012 -
101 250 — —- — —
304 720 — — 1012 i —

* Stein & Moore(1954). +Kagawa ef. al.(1960).

i Morgan ef. al.(1950).

g EE¥E 2 sugar®-S HingtAel £= M
s gl #FHEel 2l (Goldschmidt, 19

I Wyatt ef. al.(1956). 8 Wyatt(1936).

15; Lewis, 1916; Glaser, 1917; Lazarenk,
1925).

a8 v Trager(1935,1956) &= o} =
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Table 3. Tissue-culture mediums for Bombyx mori®
Component Concentration, mg/100 m!/ Component Concentratjon, mg/100 m/
NaH.PO, 110 DL-Alanine 45
MgCl-6H,0 304 B-Alanine 20
MgS0,+7H,0 370 L-Proline 35
KCl 298 L-Tyrosine 5
CaCl, 81 DL-Threonine 35
DL-Methionine 10
Glucose 70 L-Phenylalanine 15
Fructose 40 DL-Valine 20
Sucrose 40 DL-Isoleucine 10
DL-Leucine 15
L-Arginine HCl 70 L-Tryptophan 10
L-Histidine 250 L-Cystine 2.5
L-Aspartic acid 35 Cysteine HCI 8
L-Asparagine 35
L-Glutamic acid 60 Malic acid 67
L-Glutamine 60 a-Ketoglutaric acid 37
Glycine 65 Succinic acid 6
DL-Serine 110 Fumaric acid 5.5
Antibiotics (as required)
* pH, 6.5. I
? From S.S. Wyatt, 1956.
BE TR M HAMREERS R £ hemolymphe] & RS amino

A HAgla, Wyatt(1956)= B (silk-
worm)&] hemolymphel] ¥3 4347 (table
1,2,3)% st silk worm(Bombyx mori)
hemolymphe} st MMussEw-S Fw
e MEE  EEEdtE 6 wyEtgoh =
Vago (1963) 5% leafhopper(Macrosteles
8} Philaenus)9] hemolymphZ #453F uf
sodium = 23 potassiums) magne-
siume] HREZ FHF YUctn P,

leafhopper®] ###-& 1-S sodium ranged|
A A EiER Y3 ¢l (Mitsuhashi & Ma-
ramoroschi, 1964). %3] Ee] mugo
amino acid®] &HEol AmFnct E3
(Martigoni, 1960 ; Wyatt, 1961) % f&e)
Lepidopteras} 1#2) Hymenoptera®) 1%
B ArshmiER e £ 70f%9]  amino acid®
o SR U (Wyatt ef.. al., 1956). Wyatt
(1956)+= leafhopperfiig2 kesgslu] 41
HWEAERES) amino acidigiE2 TC-1995% 1
Erh 1052 A EAEL. Day(1959)

acid® SEMOE FHMAAk doin T
A3k zE v 20%9 fetal calf serum
& MIBEssEWO) Winsl 224 leafhopper
MHIEEE] amino acid B¢ 4o =
A1Z 4= )¢l (Mitsuhashi & Maramor-
osch, 1964).

& Grace(1958b)= Wyatt 2] Bl =
oS HR WEGE4E) S mEs 7}
silkworm B o & fe) Saturniidaeffifz-}
A EE T ek o] Rs 107}=) 9]
vitamin B &M} K,Na,Ca @ Mg ion
BEE Saturniidae?) hemolymphse}
shAl BMs gL %) pHE 6. 3500 4]
6.5% BWHEFFGES A o|r}. Hemolymph
56°C2 30z InEUEEES A& 5% 25}
3, 1%2] bovine plasma albumins I/
Bell  #Ringlch @3 o] Mimmwio w
mosquito Antheraea eucalypti Scott 2
silkworm(Bombyx mori)2) Hifne B ]
=l K SRS Adox 2} (Grace,
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Table 4. Insect tissue-culture medium®
Component Concentration, Component Concentration,
Group Name mg /100 ml Group Name mg/100 ml
A. Salts C. Sugars

NaH,PO,-2H,0 114 Sucrose(gm) 2.668

NaHCO, 33 Fructose 40.0

KCl1 224 Glucose 70.0

CaCl,(separate) 100

MgCl,-6H,0 228 D. Organic

MgS0,-7H,0 278 Malic acid 67
a-Ketoglutaric acid 37

B. Amino acids

L-Arginine HCI 70

L-Aspartic acid 35 Succinic acid 6

L-Asparagine 33 Fumaric acid® 5.5

L-Alanine 22.5

B-Alanine 20 E. Antibiotics

L-Cystine HCI 2.5 Penicillin“G”

L-Glutamic acid 60 (Na salt) 3

L-Glutamine 60 Streptomycin sulfate 10

L-Glycine 65

L.-Histidine 250

I-Isoleucine 5 F. Vitamins

L-Leucine 7.5 Thiamine HCl 0. 002

L-Lysine HCl 62.5 Riboflavin 0.002

L-Methionine 5 Calcium pantorhenate 0.002

IL-Proline 35 Pyridoxine HCI 0.002

L-Phenylalanine 15 p-Aminobenzoic acid 0.002

DL-Serine 110 Folic acid 0.002

L-Tyrosine? 5 Niacin 0.002

L-Tryptophan 10 Isoinositol 0.002

L-Threonine 17.5 Biotin 0.001

L-Valine 10 Choline chloride 0.002

= After Grace(1962).

b Dissolved in 1IN HCL

¢ Neutralize organic acids with KOH.
1962,

theraea 3

1966, 1967). 28} Graced] An-
27 (A, aegypti) M= £Z
HW MREEH A hemolymphE WA
#insl ek glel. o] hemolymphi W3 ¥
BECL HEEY BES Aok StnE i
FE#&Ryol hemolymphg BrEshe] = BByl
fEElgdel. 2814 Yunkers (1967)&
hemolymphft8 fetal calf serum®- £#E
W&ol Insld Antheraeal QIS Hegst
= o IpskAl s9deh E Hsu(1969)=

Grace® X7 #il(A. aegypti)dl4 Yun-

ker(1967)F F—3 HEE 2Pk o
B olohe Wige Rme N

hemolymphr} MWEAS EH7L ohd & &
BHg EEgolel 4 A"l Graced] #HifE
Foll FIHSE MESERS = BRRS
o] & ¥4 amino acid®} vitamin £
o] MAMZ vl EkEe] JEBHAYel T
E OB MFBES JoME) JHEESL ol
FHEel HREAA #as 2= Xde &
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Table 5. Components of various insect tissue culture medium (mg/100 m?)
Component Trager Miet;‘.‘u};z;.shi Kitam‘ura Sil]g}l Gub‘l)er Hsu et al. | Hsu cztmgll.

1935 1964 1964 1967 1968 1970 1972

NaCl 7.6 700 650 700 680 150 157.5

KCl 20 50 20 40 80 28

CaCl, 11.1 20 35 12.25

CaCl;-2H,0 20 20 20

MgCl,-6H,0 20.3 20 10 10

MgS0,-7H,0 ; 10 14

Na,HPO, C6

Na,HPO,-H,0 20 20

Na,HPO,-2H,0 20.7

NaHCQ, 12 10 12 100 100 35

KH,PO, 6 25 8. 85

K,HPO, 20. 4

Glucose 800 70

D-glucose 400 400 160 56

Fructose 50

Sucrose 50 6500 210

Malic acid 60

1-Malic acid ’ 60 21

a-Ketoglutaric ’ 40 1) 14

acid |

Succinic acid 6 6 2.1

Fumaric acid 6 2.1

Ascorbic acid 10

Lact. albu. Hy. 650 1000 630 1000 2000 865

TC-yeastolate 500 300 100 200 320

Bacto-peptone 500 175

Fetal calf serum 20m/ 20m/, 10m! 10m/

TC-199 20m/ ’ 2part 2part

+H 67 | ro ono | 67 | 6o 66

Temperature 28-200C| 2s°C | wee | oasc | oasec | ssC | asec

Mitsuhashi

ul

Maramoroschi (1964)2)

SRRl el FIH BRI Jx

fEolc),

rice stem borer (Chilo

MEs B Ringeriiwe] TC-199¢

18] BEs] Mk 8
Black(1967)2-
ricta) &

£, Mitsuhashi(1967a) =

2 filEA  Mitsuhashi(1965)=
suppressalis))
A # 2, Chiu &
leathopper (Agallia const-

rice stem

borer (C. suppressalis) &, Ohanessianz}
Echalier(1967)-& Drosophila melanoga-
sterd] fiLE £%& Ziwkal A 2ol o) A f

Aoz BEe s wl WzhshAl =g ek

¥¥3] Biel  arbovirus, BmiA:EE u
HEZWHI P 9= Singh(1967)
a}

o) A. aegypti A. albopictus F{CHM
= sk fESE EAMMEE R (Mitsuh-
ashi & Maramoroshi, 1964).0 2 Hiifyks
gol A Han 3lel BR =4 gons
o xlzg o' 1:]._

& Gubler(1968) = fifBisl AlMksZEwy
H Bkl mosquitoffiifE M H el B
R fEEsE ol RIhelA] Bl m 4%
Hsu'g (1970, 1972)-& Gublers] Hilfiess

=~
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Table §. Hydrogen ion concentration and incubated temperature for the various insect cells
culture
Tissue ' pH l Teng)reer:r1 Refferences
Silkworm (Bombyx mori) ovary 6.7 | 28—29°C| 1956, Wyatt
Silk moth(Philosamia adrena) ovary 6. 35 25°C 1960, Johnes ef al.
Antheraea eucalypti Scott ovary 6.5 | 27—29°C| 1962, Grace
Culex pipiens ovary 7.0 24°C | 1964, Kitamura
Rice stem borer(Chilo suppressalis) | larvae 6.2 25°C 1965, Mitsuhashi
Green rice leafhopper
(Nephotettix cinticeps) | ovary 6.5 25°C 1965, Mitsuhashi
Aedes aegypti larvae 6.7 28°C 1965, Peleg
Aedes aegypti & Philosamia cyntia | pupae 6.7 28°C 1965, Peleg et al.
Pea aphid(Acyrthosiphum pisum) 6.5 25°C 1966, Tokumitsu et al.
Culex pipiens, A, aegypti
& A. albopictus ovary 7.0 24°C 1966, Kitamura
Antheraea eucalypti(Grace cell line)| ovary 6.5 28°C 1966, Suitor
Agallia constricta embryo 7.0 27°C | 1967. Chiu et al.
Chillo suppressalis hemocyte 6.2 25°C 1967, Mitsuhashi
Drosphila melanogaster embryo 2 26°C 1967, Ohanessian
A.albopictus & A.aegypli ovary 7.0 28°C | 1967, Singh
A.albopictus & A.aegypti ovary 7.0 30°C | 1968, Singh ef al.
Grace Antheraea cells ovary 6.4 27°C 1968, Yunker et al.
Culex molestus ovary 7.0 25°C | 1968, Kitamura et al.
Aedes aegypti embryo 6.7 28°C 1968, Peleg
Aedes aegypti embro 6.7 28°C 1968, Peleg
Culex pipiens midgut pupae 6.7 27°C 1968, Gubler
Antheraea eucalypti (Grace) ovary 6.5 28° 1969, Lee
A.aegypti & A. triseriaius larvae 6.8 30,37 { 1969, Johnson
Tick (Dermacentor andersoni) nymph 6.9 | 26—28°C| 1967, Yunker et al.
Culex quinquefasciaius ovary 6.6 28°C 1970, Hsu el al.
Cabbage looper (Trichoplusiani) ovary 27°C 1970, Hink
Culex salinarius larvae 7.0 28°C | 1970, Lite et al.
Clenocephalides felis larvae 7.2 30°C 1971, Rehacek et «al.
Culex triteaniorhyncus ovary 6.6 28°C 1962, Hsu ef al.
wS ok e BERRY Culex  elx Zzf3, = TR = glucose, fruc-
quinquefasciatus®} Culex triteaniorhy- tose, sucroseqﬂ = 41216 HA B

neus® H-e KR H R0 RS d =
o] eke] FI
A gl weba Blie] iiusgE-s o
MA BRI RRERel BES ]
oknl gtr}. Day & Grace(1959)= [LHi#fl
fuggiEed glol A Frhx EEY HES

v RIhEhe o IR B

BAz e

e

gl Aol

{23t 7] A

HifsEEd BRI el &
9ok Wyatt(1956)-2 maltose, ketoglu-

é}ﬁ

tarate, succinate I fumarate®o] W5
O el B e RS T, =

vitamin{ig & #-% leathopper MHighifel 18
35}l TC-yeastolate

gygk vk Qleb. 22 A A 2 #iif: larval
stage®] #Miffizt 4 2lela, B2 RER
BERMmMES 758k 5ol HiEE ol ok gkt
T el fOMfERERE S K4S glucose
= flEgIEY] energyifo = LR [HF

~

= (R R4S o ol vl (Mitsuhashi).
4#5] TC (Tissue Culture)-yeastolatel=
HR Bl FRTEE
(Bryn, 1962). =tel4] Blfg olal Abd-& #
J# s} IS R AusEER ol ﬁﬁé’ﬁ

4% Frelm e

uE O
=
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3 gc}h. 28 Mitsuhashi & Mara-
moroschi(1964) = =}7] So] Al x5t HIkE:
'Ol 7H BHFY MMEsEo ety L
33 3l ® Gubber?] Milks#Ews o]
A Hve FE TFxA o okl ol b (Mit-

suhashi, 1969).

3. fHRRsEIES| pH

RHEMEE akEsA worstimle 1
B pHY 2 98-8 #ol. Bmfmis
#oll 7F3 BAT pHE Table 64] sl
vk} Zh o KHE 6.5~7. 0 Abol o}, (Grace,
1962, 1966; Suitor, 1966; Yunker, 1967:
Singh, 1967; Gubler, 1968; Johnson, 1969;
Hsu, 1970)

Wyatt(1956) = BfES silkworm (Bom-
byx mori) hemolympho] pHES MIES
fER Kiire]l pH 6.38~6.60410] Aria
ek, = Grace(1962, 1966)= pH 6. 50]
A mothe}l mosquitoffifiE RIjfho v £
#, Singh(1967)¢} Yunker(1968)5-<
PH 7.0 A Al ZE A ).

I Hsu(1972) = $EWS) pHE Zeidt
BB A S pH 6.6 ol 4 Mlsl 713 2 #
FER vk #E ok vk weld pHE: i@
A 71 H = Afpkel whekA f3E eladh

4. MARiEEC| B

EEfifasEd Bag BEE Ml &
ol BEE kel w2k #T oh2e) Table
6o A2} o] F g 25°~28°Coll A HiMEEsE
< fEHst g ek Suitors (1965)-2 25°Ce]
AE virusige] == gevtn iz, &
M5 (1968) = GracefifussEBol A 1B
#i3 SF virus®] REEES WET 9k 28°C
7t 7b4 A gsio gel. Johnson(1969)
2 Aedes® 7] T EIE IS VEE2} EEE
virusE RRFA7 6}, 25°C ¥ 35°CH| 4
viruse] Ig¥He] MFH L, 30°Cell 4 %4
virusyb @A G ch d2h4 #liE—vlo] 8
<o B EEE 28°C ik M g
virus B FHES (Grace, 1959).

[(Vol. 11, No.3

5. BEBMEMS| Eig

HifassaEal A MEKES $7 Fd
ZomEl whel Fo) e X8 BEhEo AR
7L KitGolgl ot 2 Mol & e, 1
Wi 2 IBEML %5 diiassEe wo] F
M= glet. 2w owkola 29 BigEe) RIS
e 2 =s19 #WlgEolth. o)t
HIBREEE Uik WA MR
HEo 2 A Aetd gAg 4

1) DM E

% TMAMIRES &S] IhR Bl Table 7
oF Zro] wk2 firl gleovt Sbg FL flm
A= Trager(1935)7} silkworm (Bombyx
mori)e] ovaryfiiE EEEsted RIher
Ao, 2tk Wyatt(1956) = Tragers k=
#ill 10%2) hemolymph¥ #FHinste] 7
< WiE 3B BEEstg ek Grace(1958,
1967) & Promethea moth (Colloramia
promethea)sl silkworm (Bombyx mori)
o DPEAINEE R &S, Mitsuh-
ashi (1965a, 1965b)=
(Chilo suppressalis Walker)?] larvae
Mffiel green rice leafhopper (Nephote-
tix cincticeps)?] MRS mEsld 19
LR RS FED 9 ok

Peleg(1965)= X7 (Aedes aegypti)s]
larvaefift s Tragerd] MiMIZEWE M
AF 3, Kitamura(1965)% 27| (Culex pi-
piens)2] JIEMME BHEH LY old 10%
9] chicken extract2l bovine albumin-g-
Fidbell #RONSE oF AUHEO) fEFHo| miFsiy
2m, 53l 20%2) TC-199% fugt Bfel A
= AHSY ] o Ekokm grl o9
e Fikew Al7bx| 27 (Culex mole-
stus, Aedes albopictus, Aedes aegypti)
& INEAMEE Koo 2 EHEAR ¥ g
t}(Kitamura, 1966). %= Gubler(1968)
= EEI MfREER-S fliEstd  mo
(Aedes aegypti)d) larvae HilS k&AL
71 w9k glek

Varma(1969)+ Mitsuhashi (1964) 53}

rice stem horer
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Kitamura(1965)2] M ERS HE#A
st 27l (Aedes aegypti)®] larvae @i
WA e WA Z ol =g §&IF Hink
(1970)+= cabbage looper(Trichoplusiani)
o R DREAIRE EEAA o B
PSS o Aok Diksk 3ol #%4E
Eme s PHENe s BEsAl
ol webA virus Bl =24 HERS @Al
%5k

2) BRMMEKER

(a) Grace#@fRHfRE

o] MiMtkE Antheraea eucalypt! moth

o} m7l(Aedes aegypti)e) HEHRE LB
== d §#&+t pupal stage?| DR e
k=l M= A trypsinizationd] {k&ts
EERY RS RRBARMREE . o
e BAREE BIEEET S =gl
ol 10fER  #BREYE REEA  HEE
JENESE7) tAfESES] MBS IRTEERE Sl BTk
el A #gAH B 1 Evoke) Al s =g
c}(Grace, 1962).
MY RokEL K#ge VlAe BEoHE e
dl (Fig. 1), @© =Z27]7F 20~40p0) 2 £ EHE
o= #aHel granuleo] Yt @ ZAE
15~20p01 2 HEFEE A granulee] girh @
4 (10~15¢) [Efle1= EBIT HlRES
7bA1 1 ¢ eh(Suitor, 1966).

o] Grace(1966)9] #N#KkE v
71 (Aedes aegypti)d) larvaes e 4
3t AR RA oA Antheraea eucaivpti §§
KRR HES Miakelch o Milke
Antheraea euwcalyptififaxct o w=lz) @
TEEslow, SlA REER R EEs
ek AT WHEE Atz Sz B
HelE b =277 40~5019) spindlefilo] 9
I oE dve 200y E9 2012 HEY
e ol ¢l =k (Fig. 2).

(b) Chin & Black#B{HiukE

Chius} Black(1967)el {&3}e] ZRi=l #%
k= leafhopper (Agallia constr-
icta)®] M= YH SEHEED M4
718l LRffgEel= o] fifue 4~8H 7t
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Aoz ssfligfleld BElEs Mmoot &
=R MRS BES 4.8X10°/miE #%
£YUS o 2485R HIRERS Bl el
o] fHlE FEMRolsE & BTt = 2ol
= 453 wound tumorule]zls o Tl wt
ol FIAR = gleh

(c) Singh#fHHzH:

Singh(1967) il %7 (Aedes aegypti
4 Aedes albopicius)?] larvaed £3} &
Al AbebA 0.25%9] trypsine 2 pEPRELS
RIS ES A 22 Aedes albopictusififi=
BE B AC el tATESYl WMok &
T fEME S MRsksich ¥ i
EREBIME SHe H2E e 2t
MRS kslddeh o Ml M=
A7k 2 BEAGQ el © 2717F 6~20p5
= B #iEe] Kifmyelx, @ 7~10x
5 = spindleflo] zc}gold @ 15~94%
= An HE AxE A9 (Fig.3).
A. aegyptiffCHiME Y HIBRRSESE &5 3H
of BEMIE Hslder vesicles T
WEhe Rl o] wkakel. o] My
= MgREe] oF7- vl o) ifeluh.

(d) HsufafCamiats:

Hsuffliiis 3~50% ot®7] (Culex
quinquefasciatus)®] JPHE-E A Z3}ed ca-
pillaryaBael Kigsle & Mz 49
HOEEER el webd o iR Re
ok EREEE L o el A 2~3He 1T &
el A ol2A FHEE HiEHRES
R sk ek (Hsu, 1970).

MK HE: :E= spindlefgo] 712 wiop
ioFrlE 21.5X12. 9 FEER HIHNEe] B
etk B shie B MIRE MRE
Fhrel FEsta A oh(Fig. 4).

E HE @it Hsu(l972)7F 27
(Culex triteaniorhyncus)e] JiEE AHZE
el HMMETET A A% Al W B 3He)
1aREel MhES el 18E7bA] HiEel g
Hell #(Rsle] 9i#7t=) A 13 #
5fC BREY-H M) TR
3~4H=kel] HkE #CelA =Hgl
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Table 7. Reported attempts to culture arthropod tissue
Tissue Arthropod Reference

Reproductive Tissues
or Organs:
Gonads(both sexes)

Bombyx (silkworm)
Philosamia cynthia (moth)
Galleria mellonella larva (bee moth)

1959, Gaw, Liu & Zia
1963, Peleg & Trager
1963, Lender& Duvean

Testes

Cecropia moth

grasshopper
Drosophila (fruit-fly)

1916,
1940,
1915, Goldschmidt
(First report)

Lewis
Stern

1 1916, Goldschmidt
Spermatocytes 1 1917, Goldschmidt
” 1924, Takakusa
” 1953, Schmidt & Williams
cricket 1926, Murray
silkworm 1935, Trager
silkworm—ovarian tubule 1937, Trager
silkworm 1956, Wyatt
silkworm 1958, Grace
Lepidoptera nymph 1959, Aizawa & Vago
Lepidoptera 1960, Sanborn & Haskell
silkworm 1960, Jones & Gunningham
silkworm 1961, Jones & Gunningham
Ovary moth 1962a, Grace (continuous)
Periplaneta cmericana (cockroach) 1963, Guveau-Hagege
Culex pipiens (house mosquito) 1964, Kitamura
Aedes aegypli & Aedes albopictus 1966, Kitamura
Aedes aegypti & Aedes albopictus 1967, Singh (continuos)
Culex molestus 1968, Kitamura
Culex quinquefasciatus 1970, Hsu et al.(continuos)
Cabbage looper (Trichoplusiani) 1970, Hink
Culex pipiens 1971, Lee & Lee
silk moth (Philasamia adrena) 1960, Johnes et al.
Culex triteaniorhyncus 1972, Hsu et al.(continuos)
Ovariole silkworm ‘ 1935, Hibbard
grasshopper neuroblasts ’ 1946, Carlson
grasshopper {1947, Gaulden & Carlson

Embryo cells

Drosophila melanogaster (fruit-fly)
leafhopper

Drosophila (fruit-fly)
Greenrice leafhopper
Agallia constricta
Drosophila melanogaster
Aedes aegypis

1964, Horikawa & Fox

1964a, Hirumi &
Maramorosch

1965, Lesseps
1965, Mitsuhaghi

1967, Chiu & Black
1967, Ohanessian
1968, Peleg




June, 19737

lee: Arthropod Tissue Culture and Virus Research

143

Immatures:

Larval body Aedes aegypti(yellow-fever mosquito) 1965, Peleg
Aedes aegypti(yellow-fever mosquito) 1966, Grace (continuous)
Aedes aegypti & Aedes triseriatus 1969, Johnson
Larval epithelium Lepitoptera larvae 1959, Aizawa & Vago
Culex salinarius 1970, Lite et al.
Ctenocephalides felis 1971, Rehacek et «al.
Pupal body Peridroma margaritosa (cutworm) 1958, Martignoni, Zitcer
& Wagner
Pupal wing anlagen tsetse-fly 1959, Trager
butterfly 1930, Charin
Aedes aegypti & Philosamia cynthia 1965, Peleg ef al.
‘ Culex pipiens molestus 1968, Gubler
ticks 1958, Rehacek
” 1961, Rehacek & Hana
” 1962, Rehacek
Nymph body 1 1962, Martin & Vidler
cockroach 1965, Ting & Brook
tick 1965, Rehacek
tick 1967, Yunker & Cory
| fly 1928, Frew
mosquito 1958, Trager
Drosophila wing & leg disc (fruit-fly); 1939, Fischer &
Imaginal discs Gottschewski
Drosophila eye discs (fruit-fly) 1939, Gottschewski &

Aedes wegypti (yellow-fever mosquito)

1963,

Fischer
Peleg & Trager

Adult tissues or
organs

Epithelial cells Rhodnius (reduviid bug) 1947, Luscher
Corethra (Chaoborus mosquito) 1937, Pfeiffer
Nerve Corethra ganglia (Chacborus mosquitoy 1939, Pfeiffer
Drosophila ganglia (fruit-fly) 1963, Rezzonico & Ghini
‘[ Dytiscus (diving-beetle) 1925, Schmidtmann
Muscle “ Vespa (hornet) 1942, Pfeiffer
mosquito 1941, Gavrilov & Cowez
. Drosophila melanogaster (fruit-fly) 1963, Demal & Leloup
Salivary gland ) :
Sciara coprophila (army-worm) 1964, Cannon
Culex pipiens 1971, Lee & Lee
Silk gland Bombyx (silkworm) 1959, Gaw,Liu & Zia
Musca (house-{ly) & 1920, Collier
Calliphora (blow-fly)
Gut mosquito } 1941, Gavrilov & Cowez
Lepidoptera 1959, Aizawa & Vago
Bombyx (silkworm) 1939, Gaw, Liu & Zia
1964, Larsen

cockroach |
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Malphigian tubules ’ Blaberus cranufer (cockroach) I 1964, Larsen

Heart ’ Blaberus cranufer (cockroach) ’ 1964, Larsen

Trachea [ Bombyx (silkworm) | 1959, Gaw, Liu & Zia

Firefly light organ ; firefly i 1937, Takeda
Mualacosoma (tent-caterpillar) 1917, Glaser

Oryctes (chafer)

Hemocytes various spp.

Forficula (earwig)

cutworm blood
Chilo suppressalis

1925, Lazarenoko

cockroach 1935, Tavlor
silkworm 1938, Wermel
Drosophila blood cells (fruit-fly) 1939, Fischer & Gottschewski

1946, Millara
1946, Arvy & Gabe

Rhodnius (reduviid bug) 1947, Luscher
Drosophila blood (fruit-fly) 1959, Horikawa & Kurodu

1961a, Martignoni & Scallion
1967, Mitsuhashi

various insects

1924, Palliot

tissues of mosquito, grasshopper & 1930, Kohring
Not listed by dragonfly
specific tissue various Lepidopteran & aphid tissue 1961, Vago, Fosset &
Meynadier

monarch butterfly

1964b, Hirumi & Maramorosch

* This list is believed to be fairly complete up to October 1965, but there may be

unintentional omissions.
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Fig.1. Grace’s Antheraea eucalypti cell line Fig.3. Singh’s mosquito (Aedes albopictus)
(\><300) cell ]1ne(><350)

g

Fig.2. Grace’s mosquito (Aedes aegypti) Fig.4. Hsu's mosquito (Culex

cell line (< 200). quingefasciatus) cell line( < 380).
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