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Scanning electron microscopic observation of hairs in six species of small rodents

Nobuhisa TOKUYAMA', Kazuyuki MEKADA', and Katsuhiro FUKUTA'

Abstract: The fine structure of guard hair was examined using scanning electron microscopy (SEM)
in six species of small rodents: the Mongolian gerbil (Meriones unguiculatus), Russian vole (Micro-
tus levis), Triton hamster (Z5cherskia triton), Arabian spiny mouse (Acomys dimidiatus), laboratory
mouse (Mus musculus) and laboratory rat (Rattus norvegicus). Each sampled hair shaft was divided
into three parts: basal thin column, enlarged middle part, and tapering tip. The rodents had a longi-
tudinal depression in the enlarged middle part, except for the hamster and rat. The hairs of the ham-
ster and one-third of the hairs of rats had a thick column lacking depression in the middle part. The
spiny mouse had the most characteristic hair showing the feature of a lanceolate leaf. In the SEM
observation, the basal thin column of the hair shaft exhibited a clear cuticle pattern. The vole, labo-
ratory mouse, and laboratory rat showed spiny pattern, whereas the spiny mouse, gerbil and hamster
displayed wavy patterns. In cut surface of the hair medulla, air spaces were arranged in a line in the
gerbil, vole, laboratory mouse, and hamster, whereas they had irregular septa in the rat and a retic-
ular arrangement in the spiny mouse. Based on the present observation, we classified the hair of six
species into four types. The results suggested a high probability of identification of rodent species by

comprehensive assessment of data obtained.
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Table 1. Animals used in this study and their sample size.

Common name (Species hame)

Total (female : male)

Mongolian gerbil (Meriones unguiculatus )

Russian vole (Microtus levis )
Triton hamster (Tscherskia triton )

Arabian spiny mouse (Acomys dimidiatus)
Laboratory mouse* (Mus musculus))
Laboratory rat** (Rattus norvegicus)

6(4:2
6 (3:
6 (3:
6(2:
6 (3:
501:

AW W
N— N N N N

w

*ICR strain, **Wistar strain.

Table 2. Data of age, body weight, body length, tail length, and hair measurement of six rodent species used in this study.

Species  Sex No. Age Body length  Tail length Body weight Hair length . Hair width
(month) (mm) (mm) (9) (mm) Middle (um) Basal (um)
Gerbil 43 4 24-26 1358+120 955+6.3 64.2+97 150+13 743161 32.3+9.6
Q 2 6,9 1235+85 93.0+3.0 474x+164 14107 67.7+10.0 23.6+6.8
Vole g 3 12-24 112.0+29 447+12 215+32 137+13 64778 287+7.4
Q 3 5-21 106.3+4.7 43022 19139 142+15 583x7.2 20.8+£3.9
Hamster & 3 21-24 200.7+05 73.0+43 1792+45 163+17 624+23 28.2+438
Q 3 14 -22 214014 84737 1609+48 164+16 61565 29.2+24
SpinyM & 2 3,5 122.0+ 2.0 82.0 457+x44 127+09 4550%245 109.2+15.2
@ 4 10-14 1148+139 850+31 443+74 141+19 4418+56.5 96.3+13.9
Mouse g 3 4 947+83 101.0+£33 316+28 80x0.7 504 +6.2 19.1+54
Q 3 4 119.3+16.1 99.7+05 382+86 9.0+14 46.8+9.0 219+73
Rat g 1 7 295.0 217.0 573.7 214+21 959+216 39.5+3.9
Q 4 7 2423176 177.0+9.2 2544 +278 185+26 1224+129 33.7+13.2
Gerbil: Meriones unguiculatus , Vole: Microtus levis , Hamster: Tscherskia triton , Spiny M: Acomys dimidiatus . Mean
+ S.D.
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Fig. 1. Scanning electron micrographs of guard hair of Mongolian gerbil (Meriones unguiculatus) (A to C), Russian vole (Microtus levis) (D to F),
and Triton hamster (Tscherskia triton) (G to I). A, D, G: tip; B, E, H: enlarged middle part; C, F, I: basal thin column (the right side of the image
shows the tip direction). The guard hairs of these species showed thin cylindrical shapes at the part close to the hair root, thicker at the middle part,
and sharp at the tip. In the guard hair of gerbil and vole, the middle part became significantly thick and flat, and a depression was observed in the

center. On the other hand, in the hamster it has a cylindrical shape.

B 1. RFRX I Meriones unguiculatus(A~C) - A 7 /\Y XX X Microtus levis(D~F) - kU k> /N AR — Tscherskia triton (G~1)
DHEEXRAMOEETREFIEMBESR. A, D, G: il ; B, E, H: A ; C, F, ©: [MEHREE (G EOAMAEIH A1) .
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Kz F 37z < (Fig. 2K), Bl nsN
SR E L TRImICMMND DN H > 7. 2FEDIR
WO WTNOFEEICBVWEHERD 51z, IFH
OHBEZNANDO ST Y A 7 OHREBEREORICIX
KEBEZFASNRNWED, N5 OHEIEHEZE —F
LCPEEEZEH LUz, TOE, HERERTIE
HETYA439. 5um, M TYEEE33. TumTH O, RN
KD I ARG D130 T95. um, #fET122. 4um
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Fig. 2. Scanning electron micrographs of guard hair of the spiny mouse (Acomys dimidiatus) (A to D), laboratory mouse (Mus musculus) (E to G),
and laboratory rat (Rattus norvegicus) (H to K). A, E, H: tipt; B, F, I: enlarged middle part; C, G, J: basal thin column. D: Transition part from the
thin cylindrical (basal) to flat part (middle) of the hair of spiny mice; K: Thick cylindrical part (middle) of the hair of rat (the right side of the image
shows the tip direction). The guard hairs of these species showed thin cylindrical shapes at the part close to the hair root, thicker at the middle part,
and sharp at the tip. In the thickened part in the middle of the guard hair of rat, there were observed two different types: one with flat shape with a
depression, and the other with a cylindrical shape. In the guard hair of spiny mouse, the base of the thin cylindrical part extending from the hair root
was extremely short and changed to a very large flat shape.
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Fig. 3. Scanning electron micrographs of the cut surface of guard hair. A: Mongolian gerbil (Meriones unguiculatus), B: Russian vole (Microtus
levis), C: laboratory mouse (Mus musculus), D: Triton hamster (Z5cherskia triton), E: laboratory rat (Rattus norvegicus) (type 2), F: laboratory rat
(R. norvegicus) (type 3), G: Arabian spiny mouse (4comys dimidiatus). The cut surfaces of guard hair medulla of gerbil, vole, mouse, and hamster
showed a sharply uniserial ladder shape, but in the hair medulla of rat (both type 2 and 3 described in Fig. 4) the shape and size of the airspace were
irregular. The hair medulla of spiny mouse showed a complicated reticular structure.

3. HWEDOEMBEOERRNEFIEMEG. A AF K A3 Meriones unguiculatus, B : 037 )\ % A3 Microtus levis, C: X7 A Mus
musculus, D : 5V k> )\NINAZ — Tscherskia triton, E: 5 & Rattus norvegicus JEIR : 52 %1 7)), F: 5w & R. norvegicus (J&
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Fig. 4. Various types of guard hair surface morphology. A: type 1, from
Mongolian gerbil (Meriones unguiculatus) and Russian vole (Microtus
levis); B: type 2, from laboratory mouse (Mus musculus) and laboratory
rat (Rattus norvegicus); C: type 3, from Triton hamster (Zscherskia
triton) and laboratory rat (R. norvegicus); D: type 4, from Arabian
spiny mouse (Acomys dimidiatus). Type 1: A shape that changes from
a cylindrical to flat shape around 1/2 of the total length. Type 2: A
shape that gradually change from a cylindrical shape at the basal part
to a flat shape. Type 3: A shape showing a cylindrical shape over the
entire length, although the middle part becomes thick, but it does not
become flat. Type 4: A shape where only the basal part is cylindrical
and the remaining is markedly flattened up to near the tip. It shows a
unique lanceolate-leaf shape.

4. BEDRRKRSAT. A1 YA T (XFHAXX Meriones
unguiculatus + 17 )\NY % XX Microtus levis), B: 5 2%
4 (X7 A Mus musculus + v & Rattus norvegicus), C :
E3XAT (MY b2INILAY— Tscherskia triton « 5 v b
R. norvegicus), D: 54517 (7 ZEY "X DA Acomys
dimidiatus). %1 71 : £ED1/2& 7= 0 THERN 5 HEIR
ICEDBIR. 7172 EEOMEROEN SR 4 IR
EBHDBIR. 71473 : 2RICOZ> THEIROEEZRTE
K, HEEPRLS22H00, FEBIREZRSRN. 1T
4 HEOANHEIRT, R0 O EHT < FTELL
AT TWB IR, RKOBED X S ki i a R .

WEOEKRNIIZIRTIX, 6 HOMHNITIZE S
WHDD, Fig 41T RTA4HEDY A SIS N
7o E7z, BBORWERD OERIZDWTHEME T
BgsnE, v hER 5EITBWTIZMEL D B
DI MRIIRKEWEAN D> 7=, v N TIEMD S
MRWERNHTWSDY, A THNWEZT Y hO
HZ 1B THo/=TEMS, FlikEEeT & TH
EMHOEMNIREEEZBND.

BINEINY =2 DONTIE, AFFRAXI 07
N XX DENZIE, BT E BIHaEES
WNIERRT B ek 7s, BTN R RS
& —>THEULTWAD, HEROEKTIZOT 7
NG FZ X DENLIEIAFTHF LI ORNELD B
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ZLWEBNEEHDEWS HTHRES. £/, O
TNY F X DBNIZ<F AT BIT BI85 —
SMSEIR AN DT> TWAEmAH D, <
EAZDHDOMD 4D D EMHHEOITEEES T
Wz, RU RINARY —IMAIZIER S K
WHEHRDIBIRZ & D7D, B/NKIZZE D EE DAL
HIZHIET DL DT, BAMIZEWEEZ L Tz

TIEY MR ZICBWTIE, s & O]
TERNEDODENRKEL LD D70, BEITMEED
HBINTEZ., YXTUATIEBHEORS ERTEN
EoEL D REL, —RLTRONDEB/NEDE
MR NEPNREOTH o2, 7 MRS
IZBITFDENRIEEDOINIBEMR L, AR
ATVD EWND FJDMFE S 13 R 2> T,

PLEDE DT, BNRICBWTIIRMBICEA I
RNEEKINZ L, N RINLAY—ET
v B OBREDOKRWHEERD X D1, ERNHERIL
IEZDHDBOHH D, HEDOKH NS ORDFE
FIIREEEEZEZ 5ND20, BINGINY—2DHAT
SERISHBINAIEETH 2 S E AR,

EHE OMEWTENIC DWW T, JEREIED (2003) D1
Y FRHC BT BMENH D, [EOIIRZ R, 4
M, Z2/BIHT, amiREEZEER, BriReEL
THTOEWZRLEHL TWS., AKOEEEICS
WTIE, SO IROBEZ RITHENEL L, FHbr
HOBENS T, XFFXI, OV T NI XX
X, YUZADIFEIZDOWTIEXFZ DTS Z ENh
BORMETHo/Z. N NINLAZAY —IIHEDOR
W ERIe 2720, FHEmEOmERH Lid 3 & R
5. WHEBEREAHERTH S Z E2EE W
WERU RONLARY =D B REETH 20, Bl
BOWRELETEZRD &, FEBRETREELTH
D, ZRENHDHEETEFARBN. TO—HT, v b
EY JETY MU AOEREIL, MHROMERD
RZ3on5b00, BEOENEMILL, [=
oK EINAHANT /> TV, ffEE 3R
BAHBEESZAD. FRCT7IE7 NI ADEH
HiZ L 0 EMpREZ L THD, WMERIGEVWDHD
bHRINZD, BRE2ERIIBOWTHRETH
LHEEZ N

fhame L C, AMZE TSR E L7z 6 Mo/NlE bk
X, #BEOBIR, BAENY—, BHEOZTN
TNOENFERNSIIHEZFET S EIETERWN
N, FN5ORREEZEDE TREMNICHRANT UL,
6 FEOFANIHETH 2 T EMRBR I N/,

BB, AHETHOWZBYEERITIHNTNBER
BIRD D WITEREY & LU TN TR S L Tn
ZbDTH5S. NI NEHEIZILZLFOHD EITN
A, fERICH D> TREEMINZENTHE
SNTWEEEOSDTH D770, BEL TN

—MICAETHD LEEEALRWL. 5%, BAEREKD
WELEDOHBNKETH S S.
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MXEH

EBREYE L TRBERE I N TS/ E
6fi, ZF X3, OTINYFEXI, U KRN
LAZ—, TIETY MR X3, YUABXULT v
NOEHREEOEE, BEEZNEL, HEEmE
R OIS 2 E AR TEMB I X 0B L
2. EEXDZEHLZERORIRITME RO,
R KR, Jefll < 722 5Eil o 3K E b
D, NAAY—DHEE Ty bDO—EBDOHEE 2R
=, FRERAEN<IEA, REKRTH-77Z. NARX
HY—DHEET Yy FDOL/3OHETIE, <IFAHN
<, HEERBIZBNWTHRWHBERTH> /-, &
HRMWBEBII NS YT AT, KROERZEL T
Wz, EERETHEMBEICXSEIRTIE, £EOE
INEINY — > TENTNORICEENH O, FE

/INEEANEHIE 7R R T, #ill 2 U WIRERZR LT )N
=2 (ONIFXI, XUA, Tvb)EEenzl
NT =2 (RT3, AFFHAI, NLAY—)
MASNT. Tz, RIETH TOEHEE OMHMIHEET
13 —EDREN—FNELHIT 2 kT IRFEE (X %
L2, NIFXXI, LAY —, XTA), ANEA
TRPREEDN S T2 B8 (T v ), BROEHMEHEEIR
g (M2 X)) MALN. BRETH/Z6HD
BHRHEOWEEAY A TITHE L. SEOBIERT
BonkzenehoF—%DATIE, #HEO %
AWEHEOFREIIRETH D0, 2TOT—F¥ %k
B HDZET, MRV OEETHZREL S 2
ZEMNRB I N

(2017412 H 14 H 32 #)
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