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Studies on Tespula lewisti (COMERON). (Hym. Vespibae).

V. On the form aud histlogical structure of the central nerous System.

YOSHIFUMI TAKAMATSU

Resume

The form and histological structure of the central nervous system of Hymenoptera were studied

by many investigators, especially on the hony-bee most evidently, but as the studies on the

Vespidae are not so advance the writer carried on this study with the purpose to clear up the

structure of the central nervous -system of the Vespula lewisii ((*O\IELLO\) (Hym. Vespidae,

And the obtained results are as follows :

1).- The larva; the central noervous system is organized by the brain and suboesophageal ganglion

3).

in the head, and 11 ganglions in the thorax and abdomen. The brain takes the position on
the upper part, the suboesophageal ganglion on the lower part to the oesphagus in the head.
Theze two are comneeted with the cireumocsophageal commussures. The 11 gagnlions in the
thorax and abdomen organize veutral nerve track and project a pair of peripheral nerves to
the cach segment.

The adult ; there arc the brain and suboesphageal ganglion in the head, and these two are
made up by fusion with 8 embryonal ganglions respectively. The protocerehrum controls the
ocelli or simple eyes above and the compound eyes on the sides. The deutocerebrum consists
of the two prominent antennal lobes (Some times called the olfactory lobes) which give off
the large semsory antenal nerves and two smaller nerves that go to the muscles that move the
autennae.  The tritocerebram gives off a pair of labral narves that go to the labrum, two
smaller nerves that go te the frontal ganglion, and moreover a pair of smaller nerves (nervous
corporis allati) that go to the pharyngeal ganglion, the corpus allatum, and the salivary gland,
The subcesophageal ganglion is somewhat angular and gives off 3 pairs mnerves that go to the
mandible Gnandibular nerve), the maxilla (maxillary nerve) and the labium (labial nerve).
In the thorax of the adult there is one great ganglion made up by fusion of 4 larval
ganglions, and this ganglion gives off 5 pairs large nerves that go to 2 pairs of wings and 3
pairs of legs, In the abdomen there are 6 ganglions, and these ganglions, except the last
canglion, give off one pair nerves that go to the each segment. The last ganglion consist of
2 last larval ganglions, and gives off 7 nerves that go to the reproductive organ and poison—
ous glands.

The general_internal struchure of the brain, by the section, shows that it is composed of an

outer cellular layer and an internal fibrillar tissue,
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5). The caps of the mushroom bodies and central bodies in the onter cellular layer of the brain
are composed of large characeteristic cells, and the other parts are composed of, in some
degree, smaller cells than the former. And in the other ganglions the large characteristic cells

" distribute on the outer parts, the smaller cells situate on the inner parts in the ganglion.

6). The large amount of this characteristic cells, are contained much in the suboesphageal ganglion,
the last ganglion in the abdomen and the large adult ganglion in the thorax. In the others

. there are few.

7). The part of the cap of the mushroom body is composed of large characteristic cells and the
part of its stock is composed of the fibrillar tissue, and this part receives the nerve connections
from the compound eye, the antena and the subocsophageal ganglion.

8). In the internal fibrillar tissue there are many minute nerve cells, which are most abundant in
the part of the brain, but few in the ganglions which do not develop.

9). Putting together above mentioned facts, the writer thinks that the mushroom bodies are the
nerve center of the intelligence, and the nerve ccuter of each ganglion scems to be in the
Iayer of the outer large cells. So thut the each ganglion has progressive autonomie nature in

accompany with its development.
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@B sl LRNES. ThbOFSOMBENEECOWTRE, HKRE~NE I ETT5,

PIRB AR BT L AT NS THOT, ABHHEL OFIRIN TS, JOMSEE
FECTHET S L FCR, FENDEC H2MICHBEES, s —2DhRICELDZRLIXD
Tharot (FE3ED, wmEE (x900L L) CRTRABOFRICE L AREHEVEHOTZHLTVS
EREDH T ENMKRL, (AR, HOE) I OMBREMECREVNIARRESATRED, o
R, MLTHBCRESKTRED, /MED A Haematoxylin & KO THEEINHDT, —RD
WA LUBC Rz n, (GE4E, 555D

BB —AN§ Protocerehram MIEHRIRMIALER, B1bH, ROKICET 2SR T, FICBEL, £

WCAROELLREET 202D A I LFHEK S, c OISR, HRERZ(ZEDOhR Vv,
ESED

B FB—RIERRMBEIEOER, RECELUT, R LEE D L0 REATEBCEVERE,
ALK, BHRBREOEARIALhS, (B4R CO)"%%%EHBEO)}AH\'C%é%Uﬁx@, ZOHEC
BT ux60u BEDKEIEZHTAHIDTH b, ThEHRT 54BROMIBERZ Hacmatoxyliniz
EOT, K INs P, BRIEEEHEDBTD 5, NERZOMOFEMIE L i Hacmatoxylin
CEOTEREING, BLKRO—ER/NEOEFIOMIELET \ 8K Mushroom hody ORI
EL cOHCZHOMERELEDO Ty, (iHRUBHRSEOHBSHEC I OTHASR TV S,

R Mushroom body. H—XIGHAESEDEHITOATEN S, BOEKD M FCHE Lo HE
B AR L 2 55155 5, 2R Mushroom MR¥ 2L, BB FHNLABHEE CKED &
O\ EERITGEE) L 0K Tvh, RUOTESREREOMBORGEELRETH 25 M
TAE DR OERDIIE X OF 2B n, BXHROAOMILL B 48, BOROEE, HELES SR
EAMINTWAIDS, BEKOMIERSEISRTVWEWI L Thb., GE4E, 25E) WManReEs
BITH o, Bk, RBIEERADEN DO, HAESICRA FMREEL T by, &4
BHELTVWA LA HIEHESES s (R HATOX S IRESMAN, Sifom
6511?3%135730

HRE R IR LB L 0 S hTvb,, 20BN, i‘v"i/J\?lM“ﬂHH’?ﬁ’éiE L,
HRHHE LT LTV ho COMIER MEOADHCERINAD T, 0MFEEOEEICRTHRET
HEER, —RENRERAEMEREICR 2 5, (GE5ED WRAHENZ 110uX2u BEOXEIO
LDOTHO, MAFIEDOTR, AMWEIALD A,

ERRRER27EHHDOTH A5, EFRIR HFIOMARMEIERETS, ROKCEL 208
CARRMER 2 T b, WHEKOBREFEICHEINTVARIT, C~T7 OMRMHEIEE 2k 03
T AHHRRMERHET S, ZABTUTHEFEELTYWA, EIESEENL 2~3 ZICHF] Lo
BU 2R & 0BT 2 AREIE R IET \ O —FHTERC ST W 2,



- 61

SR TAREER. BEAME ORT AEAMARERERT, ENANE TCAT AHOARRS N
TFHRRIR TH A, ZOMREEK G MOES LA, BB JNSHIEER U R ERD 8 DO & 0
BERIh, ASHEEERE S, AROMIBLORAMEL, MEOHMBLORLIAELFENIhE,,
GE6E) Z0MER, WMEDASS, % , RERESL D, EBEROERERLERT 5 EIEE H—
ﬁ@o) Mgt Bohs o -

W%Wﬁ@&ﬁm¢%tﬁﬁ%m 225k 0y, ZOBRLEL, ﬂt@ﬁmﬁkﬁbfﬁ
ETbo
PR L T AT N EEATHOT, é%@ﬁ%&&bmb BERCFWTRE
ORI R TR FRICEAMBIHEL HIIOTR2 5o BAIK, /MEURCEE S R/ MRIB D B2 3
By, ZOHRBNONSAREENSOHEAELE TR, MOMERDBA & Mk, SR TR
BV, BEONERT, —FoMERUETOMAREEC KO TERD 2SR TVh,
CRAZVE—ETNIR, ANNEBEOSHTH S, HEECRINIBLAMMCRAE L2051 %
CRBY, 2 UTRABERCSH LT ADRIET A 2 L FHAKS, ' .
COBERAEER. PR OMRIRR AN b B s AEREEER LTV S, b, BT
CEREZD 0, K/HSIIEEL D 0, RICAFERBEART D 5, FMHRHIZE KRB HIE X 0 K
BB EAHOMBEORAANEL LORD I E b, RETARMOERBMEELAETHL, AL
RSO MBI IEIE {, SMEROREDROLS RO ETHE, GETED)

AREEOMCR, A RAREEABEIRAS, Z0HRL RV, FEEREEIEGY BT 5
HIEFIR U FOMBEESH 555, 2OMPER & OMBBESTBEE LTV, ETE -

BB — BT B A KRB OB R ST 5 ¢ L MRS SRS EEBR LTS XY
MMM EEER Mushroom body OBIGEEM% R T 5118 L A—EE0 0O Bbhs, A
R R T 5 MHOBBEE TAGROEA L B0, BECS K, FEESV. GETE

EEAIE MR ERRC, BROMECEY, ThER WY AR T B AR Mgk
nﬁmkmr%kmgbfwao.

HEBHEECRT, SCEEFLI LRIMMEER X CEZLTWA D aTbéo%E%$&?5
KA S, RBRRRT H/IREEL, LENz0ErSv, NSSREERSL T ot —
&@ﬁ%@ﬁﬁ&ﬁtb;%ifém%ﬁ%%&2ﬂuﬂv,%@ﬁt%@ﬁﬁ&?boxﬁﬁm$ﬁ
ZEET HMREE L ER (E8ED) TARCERL LTV, R
. PR AR R 2 h,ﬁﬁﬁﬁﬁ%ﬁwﬁﬁkﬁofwée%@%LW@€6&¢M@
DEEINAHY, ZOHBNCRE s BAESCRE WV, e

e . %z 2 , . S

BASOBMRBES ESOOMBROEAC EOTHR SN, 2h 655K A H—A B Protocerchrum,
A Deutocerehrum B =RMN Tritocerehrum »IURTAH 2 &, RUH--KiNK © BIE~N, 5
ARk 0 BARUEALEID TN, EIAME 0 BE, S758MER Frontal gaglion B UM HHl
%ﬁﬁ.ﬁi@ﬁ%hf@ﬁkﬁku%%hmbTmﬁ &ﬁ,ﬁ%@%@@@ﬁﬂ@gA&ﬂﬁT
Hbe

B TFAEIRIE SNODGRASS (1925) kN TWAEES, HERME 05§ »ERABMRE Circum-
oesophageal commssures (ZHIOTWA P, EMNEE L 04 LEWD, WERS LERT, EETCH
HETH, RESTHLRABREADD ZAEKT, AVMNERUTECATT 2300 YH LTwa,
CDEHEY L SHOHRROBERTLIOTERINT L L0OTHH L ELHEShE, :

UEDZ L1k, KERBOGHECRBICHER L L THHY, R, WEHISHET 5 ARG &

1



62 -
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