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Sytematic Status of Tarsius Evaluated by an Investigation
of the Flexor Digitorum Superficialis

Tadasu K. YAMADA

Department of Anatomy, Niigata University School of Medicine

Two fold purposes of this article are: to present a new interpretation on the configu-
lation of the mammalian flexor digitorum superficialis muscle, on the one hand, and its
implication to the phylogenetical status of Tarsius, on the other. Quite contradictorily
to the general belief, the mammalian flexor digitorum superficialis is composed of two
distinct muscle portions. It was first revealed in human adult anatomy (Yamada,
1986), and confirmed in several species of primates and insectivora examined by the
present author (Yamada, 1986; 1987; 1989). In all the prosimian species ohserved
in the present study (8 species), the muscle in question is affirmed to be composed of
two independent muscle sections, however, how these two different muscle sections fuse
in lemuriformes differs from that of lorisiformes. The composition of the muscle,
in phylogenetically controversial Tarsius, is proven to be the lorisoid type. This result
gives a strong support for tarsiers to be included in prosimii whereas there are opinions
insisting its anthropoid affinity. Gross anatomy has been criticized as “too descriptive”,
or even “not scientific”.  These criticisms are for those anatomists just seeking
anomalies or taking to statistical analyses. We have to push strongly forward the
analytical gross anatomy which can be brought forth when utilizing onto- and phylo-
genetical assessments.
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FCR: M. flexor carpi radialis
FDP: M. flexor digitorum profundus
FDS: M. flexor digitorum superficialis
FDS—D: Distal portion of FDS
FDS—P: Proximal portion of FDS
10: interosseous division of the median
nerve
MM: Main trunk of the median nerve to the
palm
PL: M. palmaris longus
PQ: M. pronator quadratus
PR: Pronator division of the median nerve
PT: M. pronator teres
R: Radialis proprius portion of FDP
C—R: Condyroradialis portion of FDP
C—-U: Condyroulnaris portion of FDP
1 : Muscle bundle of FDS for the second
digit
I: Muscle bundle of FDS for the third
digit
IV: Muscle bundle of FDS for the fourth
digit
V: Muscle bundle of FDS for the fifth digit
RMS: Superior branch of FDS from the
median nerve (to FDS—P)
RMI: Inferior branch of FDS from the
median nerve
RMIP: Proximal division of RMI to I, IV,
and V
RMID: Distal division of RMI to II
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Kt e PRBORBEGHE VY, ThhbE o]
ol s s BT 5. TRCEE
BRIEEGOBELEETL L, ZOBETIRERDORE
RZIMBTELVARS - T, ThEEHT LD
EHTHE, ZOBHIRETHDRTWIL S RBE—fF
Tk, HROBRRLZZHOGHERAES L TR SR
TwaAZ Ehbes (Fig. 1; (UHE, 1986al). =0
FTRIL, b b ORBEGHFE S FRECH 2 LTS
2OOHFEEOBES T L OB EIND LT EGRESY
HECH# (Grafenberg, 1906 %) (HF& L, EEOHM

BZORBL-TERINS.

L L, Lewis (1902%), McMurrich (1902%4) LA
3k, BIBEGILRRESOCHMEROBS» b R4
LicHE—0ffis Eh, Straus (1942%) OBHRI L -
TIhBERE LTELRIBERLATE . Lo
Grafenberg OFC# G, HEORML 7 THo i)
ELT, BEEEh B &b eKEDELRL., WTFhic
LChBRED LBREIENERL, COfRIb by
L TR TR EERICRG 5.

FIT, Pld 2 THERIIRORELRD S &, 8§
NE - FEREY»ESUERES, WABOEREWE 3R
LZEHRETY, b FEBEOMRAIC L5 Z DEHARA
CHEET % (LUE, 1986b%); 1986¢ V; 19888 ; Yamada,
1987975 198910)), X LKHEBREVZ Lo, EREOK
P THEREE TR O FEORSBERICHELH - T
FYFHAEE ) AR s h, SEHEOBRYR
BLTw3. EThIEBRBRGORED b RHFEHME
OEHENTIERC 5 b Ltk (Yamada, in press
), SERBROBSLBIAHrFAE, H{mbE
DFRMFSEBSRB SN T 20, RIBBHOHIRE
B bidn ) AR h, FRRBEN TSNS,

¥, b MREBHOBSC OV TO—RIVER - %
FEOBEREB~L 5.

E RO R 5 O BHERE K

b ORFEHIR - B2BoOBEM LR, BER
B ViED, BEREL - VIEOhHECEs. BE
FEMC BRSSO L, B AlE T 35
B k->THERahS, FEROBETIL, ZOERBII-
BEHcs» B NBHRE L OPRE, LR 58 VED
Ehbih, ZOHEBRT55HERVThIE—D
FEEchRTrLanhTEh. ¥k, ZOSHEOX
BorfE L LT, IEFRMREED IFERMLR TV S5,
IhHEOMBERLFAIEOLD LR TER (Frose &
Frankel, 1908'%); Straus, 1942%; Wood Jones,
1946 19)),

(e (1986al) Fe b BUERTRR AT OSTR A O
PSR T & ONCRRHERAT OFF R % B8 & o R0 7
BIGRAER LA OEBLEER, LToBRYEL
(Fig. 1).

A TECHBEDS R L BK, HERBRAYEETS L,
BB DM HEE rOoBRBEFOHR &1
B LED O TH D, REHLEbET, LA
BREG T L) & T AR E AR B OER OB
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A schematic drawing of human
FDS. Two distinct muscle areas,
FDS-P (dotted) and FDS-D
(hatched) constitute the whole
muscle. Note that the superficial
layer of FDS—D originates at the
medial epicondyle of the humerus.
An arrow indicates Gantzer’s
muscle.

Fig. 1

HETH 5.

B RIEEGEL -V - VIEOHH, FILERMGHE
REEMREOFMAEL L—HEHHT 55, Zhboffic
BHEGE OB AEEESNS. RiERGREOD -
WV T HE o PR CiiGECRREZ Lo &
L5 EEERBILT UL EAERL S 0TI,

C: RIEEGHEIEIMGEE, FEEGE (BRE
RS, BIERE) 2\Vv-b@ B Gantzer O BITHE
& LTHESET AEAOHTH S, BIBEMBELAD
BRESIIALETE -0 GEBEMER ik,

D : L EORT RS & IRE R ARITRER O RS 2
BIRE LB IEAHE S, FECETZFOMO
HORA - TREEh 2L DL ELHRE.

An, ZOEBIZEAR ARSLSTLFEAMNC

BETHZEPER SN (UM, 1988%; Yamada,
1989 10%),

TR AR 48 i 7 D B SR AL

RIBEMOBEER BT 5 _ LR oA FEEOR
BEBCOCTLHERT L7020, b FOBE & RAKCE
HEll BELLOITREOITH, 8ETHL.

¥ 2 Y BBt (Lemur catta, L. Fulvus, Cheirogaleus
medius, Daubentonia madagascariensis)

o Y A BB (Nyclicebus coucang, Loris tardigradus,
Galago crassicaud atus)

AHXFN B (Tarsius syrichia)

B4 DEEAR T EGERE T, KRB L L.
Bz a oFa oibh U o A KEH (Bock, 19724)
PRCTHRMOREL B, BEOFHEAI LR

BE Lot RIERGOXEME S G
BORREM L, o2 >0 hds (FDS-P &
FDS-D) ibic-Th3 2 EH MRS (Figs. 2, 3).
o FDS-D oXE®ME e FOBE LA fiko
THL 1/3 T CIERMRO KRR ) LA THE LEL
BNEOHHRIGHTHH, TR DNTIHERE -
BB IR T,

COHEBET S 2 >OHFOWEOREE LD &,
Fv XN ERE v Y 2 LB CRBIEROEFINER S,
DF 0, HEOBEFERICL 2 2ORE 1o 24 THH 5.
DER, TD2ODEA TRERFRIEDOWTIRNE D
[l e R

Type A (Fig. 2)

o U A BB (Nycticebus, Loris, Galago) OXGBD
PEBRE, #BRoF v 2 FL BoBELI s
Hifc, 2 o0RILBR (FDS-P & FDS-D) 7%,
f—RfLBEF T 5. FDS-P 2 EBWERALEE, S
By, REEHEEOE SRR ohiE (b5 Vi
B wEibd 5. FDS-D i - ofiE» b,
4L TRMD4IBIES (Loris T3 LTRAD
3B ES). FDS-P ZIEFMEL LREHHH & &
bbb oL REMEDL O NMUICHE S h 5.
FDS-D O TEIZIEFRMEEN HO/NMETH LM, &
OFITIER D DREERE - EBR S hio o &n
L.

EEREL, v OB LA BERBECEE SR
H300OWMBEEIHRL. F1OWMER (PR) &, M
BN L BRAFREHFCEY, 2 omBEHR (J0) &
RES, FDS-P oFRE#R L, BREOBHHCEDLN
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Fig. 2 Type A: A schematic presentation
of FDS of Lorisiformes and Tarsii-
formes. Two distinct portions FDS-P
(dotted) and FDS—D (hatched) are
aligned proximo-distally. Small ten-
dinous band from FDS—P indicated
by an arrow flows into the tendino-
us portion of flexor digitorum pro-
fundus (FDP). II, IIl, IV and V
indicate the tendons of insersion to
the second, third, fourth and fifth
digits respectively.

RipIEREE, B s, B3 OMREE (MM) & FDS-
D, FEOHHEE b s (Fig. 3).

Type B (Fig. 4)

* 7 x4 bR (Lemur catta, L. fulvus, Cheiro-
galeus, Daubentonia) TH4EEE L1-£HT, Type
A OBEEFEMCIE—OHEBRAZD bR,
FDS-P i Type A k[AEH, EHEAMLE»OHEC
b, HEBCELTS. FDS-D ik Type A &Rk,
s bR D RO 4 BB LHRLEH LY, 20O

Thensar

RMI

RMIP
RMID

Fig, 3 Fascicular formation of the median
nerve of Nycticebus coucang. Three
fasciculi demarcated by perineuria
are seen. Pronator division (PR)
gives rise to the branches to the
pronator muscles (pronator teres
and flexor carpi radialis), interosse-
ous division (I0) diverges into bran-
ches for FDS—-P, palmaris longus
(PL), FDP (R, C-R, C-U) and
pronator quadratus (PQ). The last
group (MM) is composed of the
branches for FDS—D, and the rest
of the fasciculi of the main trunk of
the median nerve.

-7 eREncing T HEERM ERcESE Lo
TR D->T, MERSHT2O8EBHNTH L. W
FELE Y Type A L FEHT, FDS-P & FDS-D &©
ThZhHloONRAREAER S . R~k i
FDS-D OXFAFEIL - hE CHRENER ST iah -
fo.
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Fig. 4 Type B: FDS in Lemuriformes. Dis-
position of two portions of FDS is
almost similar to that of Type A,
but part of FDS—D has an extra
origin on the medial epicondyle of
the humerus.

A, Bii#4 7T FDS—P HmbLighrhT FDP ©&
WA B EEAED B k.

b b ERBROZRIEBHOMBM

HHAEOREREGIE—OBHE LTHEMSh TR
(Straus, 1942 ; Haines, 1950'). [LiH (19862 ")
e FEREOFREMNL, ZOBR2 OOMIIOMES S
bz E&FR L (Fig. 1). O3 Grafenberg
(1906 2)) v + OEGBREFNTERITETS. L
L, BEEHGIE—OBTH B ETIHHROFHERDD
2T, PERD MRS R - OREARIET 5
CRAEHEERL.

JFESCBI L Tk Nayak (193318) & Miller (1943
) He Y xEH5ITCREESLEHE T &
CRERLTVWAR, ThoORBEBO 2 TS

R, # Y390 (Murie & Mivart, 187219)),
A b (van Campen, 18591%)), # # 2 #/ (Schultz,
1984 20)) 22Tk, ¥ -7 ZOBHD2THL S B
Hbhi 5 L5 ek,
FREBFLEROERCR LT, SERELLLTO
FRSE T, BB, ZREE WTholRLRER
g >l IO 2HHEOBATTHHI EERLT
Wh, ORI NEOBREBEER LY - CE—
THLH, FEETLORIEEHOM e 2 B0 EFEE
OO 2HOMELZTITHEELhrbLY, &
o0 HLEMOBRIEER LIz Ok (Campen,
van, 185919); Murie & Mivart, 1872'®; Nayak,
1933 1¢); Miller, 1943'7). Z ¢ FDS-D IZE L EM
O BT AR ORMM, Zhb%EAlehic FDS-P
& FDS-D O+ HE S LBERTEL D E .
BRIEEG AR T 5 2 B0 2 2D 2 1 THE
BRI LGIERCEBRE-. RIERGOHEES O
ERC I ->THEBEE LB 2HCyTbhE, F
0, Cheirogaleus & Daubentonia % &ts% ¥ 2 ¥ |
BRI L, = U 2 BRI T 5.

AT A INOXIEEE

FH (prosimii) & B (anthropoidea) #* Xt
SR HEFERERMET, YOFERCED ATV AN
FHAE, HECEVE Shicy, mEoPRcaEd
LEENBNRE, TORBIER S TEI: (Schwartz,
1986 2), A[EHEHEZE L1 4 H & F o (Tarsius syrichta)
DOWAREAIE, HEBEN, SEIRCThomRELaY
28 (Fig. 2) T 5. RIEBHOH BN - FREE
OFM L OBBERRERT LI I o’R»OFEEERIC OV
TORENESKLETHS. i, ZOBEOEM»
LT B LT, EYRERESERH VT
LFAELEDRE L. L L, ZoRBBEGHOR
Bhab3aBy, AAxFLREEE Thényz
BHOEVWEEE L Z VRS h. 7, EREOR
BTHF Y 20 EPHIMBO SRR S 2 R AT EEME LR
mEhi.

FEEOREFNENIESL L OHRFIRBHROME Y
b &b TR, BSOS EC L -
TREWEI BT TOWENRERO%E AT S ATHEM
hdH5b.

B/ OB

AFFFRD 1L, SGRERFBHEERS No. 60770005
L PR T EE R PR NEEMEREC X 5.
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BROSECE L TEUTOH « OB Bz K#T 5 ¢
F.K-. Jouffroy #4% (030 BRFIEWE), SALHK
B b R AR R #IR REKEZREWEA),
HEHE JIBES-KY), J. Wahlstrom 81 (24
Ve vKEE) BruodBpEdt (AEAEvE—t v
2 —).

APFFEL, BEXEORBATREFOTROL & TE
TEn, FRRAAKRKLEOH I L - TR E Az
AR AR & & ABFFEICIE, AR B R
FRFHEEHROFHELSHES & MHEATRFD
ABBFRFFOFREBRNEOB NI M2, Belohic
LRI EGCR EROF AL LHESYET 5.
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