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KEEW R (Ailuropodidae), WEH —NE,RIXRBIEE (diluropoda), HrhIUEMNH-—Fh,
Bl Ailuropoda melanoleuca; BHHEARFL, WIHAR G /N & (Liluropoda microta);
FTrh . pp AU K HB, Matthew F0 Granger 7F 1932 £ A B Ay &4 Ailuropus fovealis,
ENEHREE EREAAXRATEE S (1974) 2L Ailuropoda melanoleuca ba-
coni. BRI REOMERR T

(1) KEEME/\NFh (Ailuropoda microta Pei)

R rAERBEERLERRE (5704 #8)

M, ERARAK R Ailuropoda melanoleuca B M; B945/N, BFHIM R EE R/, K
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RABN T REN W EERE LA T OB EAMRE, s R= 8, AUME. FFR
Wide, KX, AEER. FH: 166 XK. 145 BXH 5 5.5 X,

(2) KEBBE K WHR (diluropoda melanoleuca bacon Woodward)

T SEMTIFLX AR S AIlER (5775 #R)
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(3) Bl KEBYE (Ailuropoda melanoleuca David)
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Boyde 1 Ross, 1975; Boyde 1 Howell, 1977), AR EMBE ROPHBREEE S
TR R 97 KRB OF ok Felt R A0 8 S0 45 Mo

(—) KEEW/NFh (Ailuropoda microta Pei)
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(4) MR AR LR AT, R —Mh 8—12 &R AR,
(Z) KEEMBE KRR (Ailuropoda melanoleuca baconi Woodward)
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THE ULTRASTRUCTURE OF THE ENAMEL IN THE
GIANT PANDA OF PLEISTOCENE

Zhao Zikui  Li Youheng

(Institute of Vertebrate Paleontology and Paleoamthropology, Academia Sinica)

Key words Ailuropoda; Enamel; Ultrastructure; Pleistocene

Summary

Enamel ultrastructures in the molar teeth of the giant panda, including Ailuropoda microta
of the Early Pleistocene, Ailuropoda melanoleuca bacon:i of the Middle and I.ate Pleistocene and
a living form, Ailuropoda melanoleuca, have been investigated by scanning electron microscopy.
Transverse and longitudinal sections of enamel were made in order (o evaluate shape, size and
arrangement of the prisms. The sections were etched then with 0.074 M HsPO, for 30—=60 sec.
Our investigations have shown certain features of the enamel which allow us to recognize diffe-
rences among Ailuropoda on the Lasis of examination of large areas of the enamel. The results

are summarized below.

Ailuropoda microta Ter

The prism cross-section is entirely of Pattern I of Boyde’s classification (Plate I, 1, 2 and
3).

In the superficial layer, the enamel prisms are sub-circular and polygonal, with the average
diameters 7.41 my in Jength and 5.30 my in width. The prisms are hexagonally packed, with
complete boundaries called interprismatic region which are wide, about 0.3—2.2mp. The
number of prisms in 2400 mu® is varying from 37 to 44.

In the intermediate layer, the enamel prisms are hexagonal and show some regularity in
shape. The average long and wide diameters of the prisms are 8.74 mu and 5.62 my respectively.
The interprismatic regions are distinct ahout 0.5—0.8 my wide and the prism density of 2400mu*
is 39—50.

The prisms near the enamel-dentine junction are generally sub-circular to polygonal-shaped
which is similar to that obtained in the superficial layer mentioned above. The average diame-
ters of the prisms are 5.20 myu in length and 4.30 mp in width, and the prisms are separated
by interprismatic regions about 0.5—1.0 mu wide. The number of the prisms in 2400 mp®
ranges from 68 to 71.

Longitudinal sections show I{unter-Schreger bands very clear.

Atluropoda melanoleuca baconi Woodward

In the superficial layer, the cross-section of the enamel prisms is sub-circular or polygonal
which resembles Pattern I of Boyde’s classification. The average diameters of the prisms are
6.94 my in length and 4.94 myu in width. The interprismatic regions are usually distinct (0.5—
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1.0 mp wide). The number of the prisms in 2400 mu® rfanges from 46 to 58.

In the intermediate layer, the prism cross sectional shape is predominantly of Pattern I or-
ganization but with localized areas of Pattern III (Plate II, 1 and 2). They have the average
diameters of 7.16 mp in length and 5.12 myu in width. The prism density of 2400 mu® 1s 54—72.

Near to the enamel-dentine junction, the cross section of the enamel prisms is generally
sub-circular to polygonal. These prisms are separated by interprismatic regions about 0.8—
1.5 mp wide. In accordance with Boyde’s classification, the arrangement was defined as Pattern
1. 'The average diameters of the prisms are 424 mp in length and 4.12mu in width. The
number of the prisms in 2400 mp® varies from 92 to 98.

Longitudinal sections confirm the observation that Hunter-Schreger bands are very well

mnarked.

Ailuropoda melanoleuca Duvid

The prism pattern in this species more closely resembles Pattern I (Plate 1I, 3) as is seen
in Ailuropoda microra.

The enamel prisms near the superficial layer are subcircular and polygonal, with the
average diameters 5.06 my in length and 4.16 mp in width. The interprismatic regions are a
width of 0.5—0.8 mp and the number of the prisms in 2400 mp® varies from 68 to 76.

In the intermediate layer, the enamel prisms are rather regular hexagonal which is similar
to that obtained in the intermediate layer of the enamel of Ailuropoda microta, but the width
of the interprismatic regions is narrower, about 0.3—0.5mu. The average diameters of the
prisms are 6.20 myu in length and 4.70 my in width. The number of the prisms in 2400 my®
ranges from 73 to 82.

The prisms near the enamel-dentine junction are sub-circular and polygonal, with the ave-
rage diameters 3.96 my in length and 3.74 mu in width. The interprismatic regions are dis-
tict, about 0.5—1.0 my wide. The number of the prisms in 2400 mu® is 118—124.

Longitudinal sections show Hunter-Schreger bands developed.

On the basis of the foregoing results, we can see that there is a significant evolutionary
trend in the enamel microstructure of the giant panda. From Ailuropoda microta through
Ailuropoda melanoleuca baconi to Ailuropoda melanolenca, the enamel prisms gradually change
thin, the number of the prisms (per unit area) gradually increases and the interprismatic re-
gion decreases relatively. These are considered to be the result of an adaptation to the diet that
required increased crushing and grinding.

From the enamel prism pattern Ailuropoda microta and Ailuropoda melanoleuca show con-
sistently a Pattern I organization. However, the enamel in Ailuropoda melanolesca baconi was
found to be predominantly Pattern I organization but with localized areas of Pattern IfI. It ap-
pears that Ailuropoda melanoleuca shows closer affinities to Ailuropoda micro:a than to Ailuro-
poda melanolenca baconi. Thus we may assume that Ailuropoda melanoleuca baconi could not
be the direct ancestral form of Ailuropoda melanolenca. However, before definitive statements
<an be made regarding the exact phyletic relationships an intensive study combining macrostructure
with microstructure of the teeth of Pleistocene and living giant panda must be conducted to es-
tablish the full taxonomic potential of tooth structure.

.
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1. KRN — FEGEEMFR ORI BYE (no. 4009). Part of a transverse section of the

snamel in the superficial layer from the lower second molar of Aéuiopoda microta; :

2 RRERINEREE R et BRI BT (no. 1125). Part of a transverse section of the

enamel in the intermediate layer from the lower second molar of diluropoda miciota;
3. 2 9B gk (no. 1110). High magnification of Fig. 2
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1. KRB EWAE - THEGEDE B A BiEEBE (no. 1133). Part of a transverse section of
the enamel in the intermediate layer from the lower second molar of Ailuropoda melanolenca baconi;
2K E REAE T Edrh 2R BAE B Y E (no. 4014). Part of a transverse section of the
enamel in the intermediate layer from the lower szcond molar of Ailuropoda melanolewca baconi;
3. A KBME ZTAER EHMAEMTREEYE (no. 4013). Part of a transverse section of the

2namel in the intermediate layer from the lower second molar of Ailuropoda melanaletica




