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Abstract:[ Objective IThe main purpose of this study was to study the tissue structure and morphological development process
of hair follicles in Subo Merino sheep, and results of the study will lay a histological basis for further resolving the molecular
regulation mechanism of hair follicle development of fine-wool sheep. [Method] The histological characteristics of ten different
parts of skin, such as (the poll, midside of neck, up side of neck, wither, back, midside of body, shoulder, belly, sacrum and femur,

respectively) of Subo Merino sheep fetuses on the 65, 85, 105 and 135 day of gestational age were analyzed using paraffin section
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methods. [Result] The results showed that the hair follicle structure of Subo Merino sheep was in the same manner compared with
other animals, which was composed of hair bulb, connective tissue sheath, outer root sheath, inner root sheath and hair shaft. At the
embryonic age of 65 days, primary follicles has been formed hair germs, with the extension of the hair germs, and continue depth
into the dermis, the columnar structure was formed. The cap-like structure was formed by the aggregation of a large number of
dermal cells at the end parts; at this stage, the epidermis of each part were formed a complete structure. At the embryonic age of 85
days, the upper part of the hair follicle formed bulge, formed hair cone structure above the dermal papilla, hair bulb was basically
formed, and the length of the hair papilla was larger than the width; the vesicle structure of the secondary follicle could be found at
the bottom of the primary hair follicle, and also the original sebaceous cell were found. A great quantity of secondary follicles were
formed at the embryonic age of 105 days; along with the extension of the primary follicles, secondary follicles inserted into the
dermis layer, the diameter of the dermal papilla was gradually increased and sebaceous glands began to form; the
secondary-derived follicles began to differentiate from the neck carina of the original secondary follicles, sweat gland and hair
canal could also be found, and formed a complete hair follicle group structure, trio group was dominant; each hair follicle group
was composed of 1-3 primary follicles and several secondary hair follicles surrounding it. A large number of secondary-derived
follicles were formed at the embryonic age of 135 days, formed mature sweat glands, most of primary follicles and some of
secondary hair follicle had matured at this stage, hair follicle formed a keratinizated hair shaft and emerged through the epidermis.
[ Conclusion] Tt can be inferred from the experiment that primary follicles of embryonic skin in Subo Merino sheep began to
form about 50-55d; gestational age of 65-75 days are an important period for forming of primary follicle; gestational age of 80-85
days are the formation period of secondary follicle, in this period, a great number of primary follicles were formed; a great deal of
secondary follicles were differentiated at the gestational age of 105-135 days, this is the critical period of the formation and
development of secondary follicles.
Key words: Subo Merino sheep; hair follicle structure; morphogenesis; primary follicle; secondary follicle; secondary-derived
follicle
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Fig. 1 Sampling sites on the fetus
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Fig.2 The skin structure of Subo Merino sheep

2.2 EEMLEM

PINLEFIRVE S IS ALY AR ORASURIZEAY SN
MRS PAREE. BT, BBk BILK BRI (K
3-A) o HRE & A P R 1) R 4 AR A, BN A W)
HBRMKETE (K 3-B) . YIHBERER,
BERERBK, BRKERK, BA 2 NRIER &
NEME VT, BB E 4. RRBERAK
Mo, BEREARDN, WHEREK, TLITIRMEEN,
EBTERAM, HIEARIER /N (K 3-C
K 3-D) .

2.3 VMIREERSRETHIIRE

HSHEID AT, A R BEKEEIG,
MIMA TR IR SR B R BA ¥k 751
FRNDCE AR I LAS [FRBA JE R I B2 K B
fiE. fEMG R G, BRI bR a0 L
S0 W ) AR BAE DR BRI AR 1R, BT A K R B TR
GER SR B .

T SERIBCERRES 65 d I, i) LR R g5 4 52 3%,
AT A0 RS SR R R )2, SR — B
R SER) (B 4-A-ay) o TR B2 40 P 4 1o 2] L
B, TER ARSI E MR RS, TR L3
Hakit (B 4-B-b) , RIBZFMHIE. 4IRS
TER LI N T, TEREZPIRG ) (B 4-Ccp)
B B ARG A ) EL R JZARON, B R R i 148 T T
AN 2 2 A AL AL R T S5 40, G e it
BRI RESTHE 54 B F R v JA TR 1) RS £ 44 i 40 e )
M RN, Bl—NEREREEEI K (E
4-C-cp) » JAIPEAT I 2T 4 40 M T e B4l 2Ry (&



16 1] Bl AR A 95 0K B A5 SRS R LB B A SR SR E 3229

A,C,D: BELH(100x); B: BHEIM(200x). Bulb: Fhk; DP: BEZEF L HM: BEHJ; ORS: SMREH: IRS: JWARES: CTS: IR,
HS: £T: HC: B%: SG: KMEME: SWG: ¥R: PF: ¥IHEW: SF: KUEW: SD: HAMRHEERE

A, C, D: Wool follicle structure (100x); B: Follicle type. Bulb: Hair bulb (200x); DP: Dermal papilla; HM: Hair matrix; ORS: Out root sheath; IRS: Inner root
sheath; CTS: Connective tissue sheath; HS: Hair shaft; HC: Hair canal; SG: Sebaceous gland; SWG: sweat gland; PF; Primary follicle; SF: Secondary follicle;
SD: Secondary-derived follicle

B3 FEEMNFERLESH
Fig. 3 The wool follicle structure of Subo Merino sheep
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A: Poll of body at 65 days of fetal period (200x); B: Back of body at 65 days of fetal period (200x); C: Chest side of body at 65 days of fetal period (200%); D:
Shoulder body at 65 days of fetal period (200%); E: Up side of neck at 65 days of fetal period (200x); F: Midside of neck at 85 days of fetal period (400x); G:
Femur at 85 days of fetal period (200x); H: Sacrum at 85 days of fetal period (200x); I: Belly at 105 days of fetal period (100x); J: Chest side of body at 105
days of fetal period (100x); K: Back of body at 105 days of fetal period (100x); L: Wither at 135 days of fetal period (200%). a;: Epidermis; a,: Bulbs; as:
Dermis; b: Epidermis plug; c;: Hair germ; c,: Dermal fibroblasts; d: Connective tissue sheath; e;,e;: Elongated hair germ; e;,e4: Cap-like condensation of
dermal fibroblasts; f: Bulge; g: Advanced hair cone;h;: Original sebaceous cell; hy: Hair bulb; hs:Dermal papilla cell; i;: Dermal papilla; i;: Hair matrix; is:
Connective tissue sheath; is: Inner root sheath; is: Outer root sheath; is: Hair shaft; j;: Hair canal; j,: Sebaceous gland; j;: Dermal papilla; k: Sweat gland; 1;:
Hair shaft emerged through the epidermis; 1,: Sebaceous gland; 1;: Sweat gland
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Fig. 4 Changeable process of primary hair follicle morphogenesis of Subo Merino sheep in fetal period
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A: )L 85d JHHEE(200%): B: fRJLI 85d T #B(200%): C: ALY 105d % H(100x); D: )L 105d Skifi(100x); E: fi )L 135d #400(100x).
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A: Shoulder of body at 85 days of fetal period (200%); B: Back of body at 85 days of fetal period (200x); C: Wither of body at 105 days of fetal period (100x);
D: Poll at 105 days of fetal period (100x); E: Chest side of body at 135 days of fetal period (100%). a;: Bulge; a,: Primary follicle germ; b;: Original sebaceous
cell; by: Primary follicle germ; bs: Secondary follicle germ; SF: Secondary follicle; PF: Primary follicle; SF: Secondary follicle; Bulb: Hair bulb; DP: Dermal
papilla; HM: Hair matrix; CTS: Connective tissue sheath; ORS: Outer root sheath; IRS: Inner root sheath; HS: Hair shaft; SG: Sebaceous gland; SWG: Sweat

gland
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Fig. 5 Changeable process of secondary hair follicle morphogenesis of Subo Merino sheep in fetal period
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Fig. 6 Changeable process of secondary-derived hair follicle morphogenesis of Subo Merino sheep in fetal period
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Fig. 7 The development time of Subo Merino sheep wool follicles
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