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1 #MR5FZE
1.1 iR

RIS B R FE SR A 1.5 J8 2 A2 A i B A v 50
THILFE, O AR EAEKMTERENEE
GAEREE L om® M REMFE R HRE
DM R L A 75% s hIE T 30~40 s, H
O IAE BT (SRR ) B4R B K P s 2 ek
33, BT S WA AR BRER K PR RCE =
1.2 RE8KH

Met AW & (U EAEYERAGRAA);
Williams E #5351 . 4 i & 2 ( Sigma, 52 [ ) ; .1
FREN (bt i B AR R BR A A s &AL T
AIRA (L-4F Z e Hepes UL (75 % R —HE R R)
( B TREBAARRAA) ;W DNA 45tk
ME (b2 REEYAR) .,
1.3 EFRKBERK

FEAH B FE 4 % . Williams E 3537 W L-G &
it f% 2 mmol/L , Hepes 20 mmol/L ., 2f i & &
10 wg/mL WV fifi B2 41 10 ng/mL . & 1k 7] A9 #4
10 pg/mL, ¥ ¥ &H 1 10 pg/mL, & & &R
100 pg/mL FEFFR 100 pg/mL,
1.4 Rt

SR S B A ) A B O A B IR R B, Bk
BB OGR4 ZU8 58 4 OF 5 4
BB B e R R BRI TR RR, il
sk 2 W YR AR R I E ki, i
LB B R B e B B RERAHL S 5 41 Bd 4 4
HE BAHEE 12 RERE, I 240 IR B, X
HRZH y Williams E el 3% 572 W, 12050 20 7 FEfilt 15 77
WP ER I 7.5 .15.0,30.0 #1 60.0 mg/L Met,
I 24 B ok e B BRI 4 A B
H3ANEL, BIEE 10 BEHE, 3120 RRHEE
W XHIE L Ky Williams B JEAH S 55 U, 3 56 20 78 5
Bl FR PR YRR AN 0.25,0.50 F11.00 mg/LAE W)
R, TERALY 24 FL A0 AR 8 37 M A A FLom A
NIRRT mL, SR J5 /N0 S A B 1 AR BT e )
BRI TR, R Jn e E AR (CO,) iR
Rige 7d, Brgria) AR 24 h 268 B BT W
RERILASEW A, FHH SR & € %4
KA 50 45 U5 $RHUS 41 B2 DNA
1.5 NEHRRMTGE

BRARKKENE. RE 24 h 725G H

B ) e R £ B T i BRI E B AT
A B IR SR
AR (pm/d)= (BRKE-VIHRKE) /7 d;
B K (pum) = M5 1 REE-
M1 KK,

E4E DNA B i 5 - 3050 25 o S e 41
E DNA i, BAARFE RN TSN E
TEWMW 1.5 mL .08 .55 CHEFHEEE SR
it RATE 1 h, N EE L2 DNA, &2 UL 2
W, T A5 KL i ] Nanodrop 2000 #4760 | 442 IR 1%
i DNA 2 BG5S vl BT,

1.6 HESI+HH

& H] SPSS 17.0 B A v i B K & Oy 25 41
(one-way ANOVA) X #1770 Ar b 1 X5 2%
P HAEBE A AR HEDR (SEM) Fl P HE /R, Y4
Kt 2% 5 W HF, R A Duncan [C3E #EfT £ & 1L
B, AT AR R I R T, X 2 5
BT RIH 0T, P<0.01 £R 2% S B %, P<
0.05 RREFTE,

2 ER55H

2.1 &0 Met FAEMEINRREERSHZ M
P BT i 43 125 114 58 48 TC 40 6 B BB BRI A7 1Y

WG It 2 IEDE | B 2Lk T W 5 20 U A 4

BRI HHN R T, BT S NAMRIEZ

() ARG AE . B 1 s o fif oo 3 i B4, v

TRIMESR

1 HSETENREEE
Fig.1 Completely separated secondary follicles

TE Met EWI R AR AR B 5 38 5600
TR AR R A DA B BRE 1B 515
LA BT AN TR, R A 85 35 I R B L S B L
K2, xR AR BB RIS IR B 4 K, BB
EZH AR AN, 3t HB R RS BIL L =&
Z 1] B4 5 BROT 46 AR AR AR, B 4 A K R IS
IR AR WAL 28 (] 2-B) , WIMNEFR KA TR
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ENIPNINIR/ & EEE EE8- SHTVESY I RAFE Y /N EERCS
W, BRI EH OIS BRI R KR
(E2-C). 30.0 mg/L Met 21 & EIL B4 4
K (K 2-D) BEE AN 2485 6 B+ KN
MR IE Bk 5 B A T AR R, A2
TR B 1 B A0 M A R A T, B Qi xof B2 B | &%
ARSI WAk, B T R(B 2-E), &
FL3k 5 BB BRI, (AR A 1 BFL LR,

BT 5 P B AR 2 8] F1 R BR ARG # J2 U St R AR
. 0.25 mg/L A=W K AR 9 B REAR PG I 250
4 Kt (K 2-F) , BRI SR AW WA, NIMR
B S BRANYE W, 7R B SRS 7 K B AR A
SR A B (] 2-G) (B AS a0 6 BR 21 B &
FEIR BN 7 Kt (B 2-1),0.5 mg/L A9 Z {2 ik
T BFL KM R A o 25

A B fif 5> B 4 freshly isolated secondary follicles; B: XJ HRZH % 4 X control group on day 4;C: X} 4145 7 K control
group on day 7;D:30.0 mg/L Met 414 4 X 30.0 mg/L Met group on day 4;E;30.0 mg/L Met 2145 7 X 30.0 mg/L Met group
on day 7;F:0.25 mg/L ZE ¥ E A% 4 K 0.25 mg/L biotin group on day 4;G:0.25 mg/L ) ZEH 4 7 K 0.25 mg/L biotin
group on day 7;H:0.50 mg/L 4245 4 K 0.50 mg/L biotin group on day 4;1:0.50 mg/L =¥ KA 7 K 0.50 mg/L bi-

otin group on day 7,

B2 HSMERBUFRBERE 147 RESURER
Fig.2 Morphological results of secondary follicles of cashmere goats cultured in vitro at days 1, 4 and 7 (200x)

2.2 R0 Met HEPEFREERERKKEMN
DNA &2/

i &1 3 FIR 1 AL, B8 0 Met X 20011 F IR
P R A K B A i 2 5 (P <0.01)
15.0 mg/L Met {& R 9% B2 R 4= K HUR e b, Ik
RERBIT KRR AERKE B m D, 20k 8 T
31.25 pm FI°4 5.3 wm/d; 5% B A L, H B3
KEERS T 15.40% K EERES T 16.81%,

M2 1 A 200, 7R I Met 44 &b 1% 352 09 45 1L 2
WHER BT RKEMERKREER KL X R
(P<0.05) , #F—L 347 035307, 15 8] B
B 5 F2 4 y=—0.004 3x*+0.174 4x+27.826
(R*=0.698 8) , R HE LA M 415t Met Fi& 7R

KR 20.27 mg/L, ERBEERHFEIE TN y=
-0.000 2x*+0.007 5x+1.157 7(R*=0.625 0) , # ¥
A ML Met F i W NKF24 18.75 mg/L,
H I, 24 Met IRAN7KFR 20.27 Fi118.75 mg/L i,
SIS ITES/ € EEE 33 BN R VR iST ¥ 3 SO

H26 1 Al 200, ¥R h0 Met X 44 4h 55 352 19 45 1 =
RN EHEN DNA &2 BEN IR XR (P<
0.05) , HEIHF N y=-0.024 7x*+1.569 2x+
45.232(R*=0.690 8) , i3 ¥5 Ul & M & 15 ) Met i
WEARINKFEH 31.77 mg/L, BiEE Met TNk 1Y
PEm K E W DNA & 2K -m a1
H115.0 mg/L Met fit IR % B4 DNA & 5L 30R i
U, X RRZAAH 1L, T B AR IR 2 E % DNA & &
T 76.44% ,
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Met Ik F % Meti AT
40 Met supplemental level/(mg/L) s Met supplemental level/(mg/L)
g - 60.0 < 2 - 60.0
= 30 -+ 30.0 ?*_QED -+ 30.0
3
g’i(g e 15;0 314:5 15 -+ 15.0
+ ° 20 - 7.5 H % 10 - 75
bR 3 0 Eé 5 -
= >
é 10 z 5
3 A
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K Days KE Days
B3 AR Met FMAKERRERRITKEMSRERKERLE
Fig.3 Line graph of cumulative length and daily growth length of secondary
follicles at different Met supplemental levels
F1 Met ¥RFZEERMEIMNEKT DNA SEEIZ 0
Table 1 Effects of methionine on growth and DNA synthesis of secondary follicles in vitro
Met #3Jll7K - Met supplemental level/ ( mg/L) P {H P-value
;A SEM
b3 57 —K
Items O( %/ H& Control) 7.5 15.0 30.0 60.0 AbH }“@ -
Treatment Linear Quadratic
Btk B
- Ht? 27.08% 20.17*%  31.25%  28.65%"  26.04%  0.513  0.002 0.303  <0.001
Cumulative length/ pm
iy
R 4.51% 4.82% 5.30™ 4.77% 4.34%  0.088  0.001  0.303 <0.001
Growth rate/ ( pm/d)
DNA & &
41.60 55.30 73.43 62.50 51.54 1.31 0.052  0.318 0.028

DNA content/ ( ng/#g)

2.3 FMEMEMNMEIMER A REREKKEMN
DNA &£/

HH L 4 FI3% 2 AT, B5 SR s i A= 1 % 4%
WE R B2 BT R AR K A R T
(P<0.05), 0.50 mg/L =¥ F {2 KK BRI
KRy, ST B4LM L, R B8 BT K E K
KB KB e, 0 503k T 39.58 wm
5.48 pm/d,

% 2 150, IR IR [F] K SF A= ) 2 3R B
P BT R RN AE K A M (P<0.05) A1 kil
LKKFR(P<0.05) , #E—L 47 BIE 517,15 2] R
T B [l H 7 # O y = - 18.333x° +23. 75x +
23.423(R*=0.858 2) , LA MG B AW &R
ISR EH 0.65 mg/L, A 3 BE (14 [0 5 7
A y=-3.852 8x* +4.629 9x+4.030 3 (R* =
0.807 4) ,ARIEALA A5 28 9 2 A5 3 U in K -
5 0.60 mg/L, H L, 4 Z W& MKFEHR 0.65
F10.60 mg/L B, 1L 745 1 IR K 4 Rt KA
AR e

HH 2% 2 TTAL, AR W) 2 R AN 85 35 10 4011 3 R
NEFEX DNA & & 20 F MMM (P<
0.05) , H:PBH H N y=8.716 6x+60.454 (R* =
0.203 1), BEEEWRB AT 1425, RN E %
DNA F it 5 i - — Ly & %, Kb 0.5 mg/L
YRR K EHE DNA & BSICR B, 5% R4
LG, YRR M E % DNA SR T
33.40% ,

3 W i
30 EBREEFLRHLTEKBENEER
TN EEEFHEERE

e G ROR AN R B R A K L B LA
J AR b3z Z2 8 R 2 9 e s B R AR K,
PA] Lk 37 it B 119 (R A1 B 8 i S B AU i I A5 0 Oy
BRI AT IR AN SR BRI TR 1 L
FIE I B R S R B, B LA
T OV AT TR BT S N AMB R
T fy R B 375 A 2 e v B AL P (R A 5 95 YR 2% B 4 114
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BRI SC R X T KU i — B S E BAE K
MBS Sl T EL B BT IE BRI A
IR S A IBORE B 752 LA B JBURE T 4 Ak BT ) 6 4
T B RCR A R B e FE A 2 B R 7 B 7
T RS R R I B B T
e o B B U0k R AR i AR A R B Al
TR B 2 A B M O 8 B T R ANE, A
[l 58 R AN [ B 0 T vk o AR T
5T H 45 F Y Philpott &8 5580 #1172 5k 43 B 1L T
AN SRV ST I L e B U 7 L |
PAGR B S8 3 00 B2, (HHLBRGE 70 2 B 48 A OO0 I

B N B AR AR A SN B AT B R R i TR B
PRI TR AR A S AR Th SR AR 5, LA
B T 2 e A UMD A0 5 OCH: P9 45 4 v I 3 i 5
M 248 =2 ) 5 3 L B R] ) AR AR T 3k 2 i 2 4
Felie e BRER OCHE, XN pE o R W], e kb
BN B IR IR A BT 25 B o B B2 T i i
B A B ER 7K b R B 4 A 2 2, TR O BORE 1Y
TR KM, BN R R T A S oy
B, RFEI AR T R B R (AR A B
T3 BERIR B Bk

YR B K AW RIB KT
50 Biotin supplemental level/(mg/L) § 20 Biotin supplemental level/(mg/L)
g m s -
=1 40 -0 0 _ 0
mg +0.95 ﬁﬁ 15 - 0.25
K5 30 +0.50 WS +0.50
£ *~1.00 W E 10 *1.00
v .2 2
wE M=
10 g7
: E
0 0 T . T T '
1 2 3 4 5 6 7 1 2 3 4 5 6 7
KE Days KE Days
B4 AEREMERMAKENRRERERTKENMGRERKERELE
Fig.4 Line chart of cumulative length and daily growth length of secondary follicles at
different biotin supplemental levels
K2 EMEINRRERMFINEKT DNA ST
Table 2 Effects of biotin on growth and DNA synthesis of secondary follicles in vitro
H W US7K - Biotin supplemental level/ ( mg/L) P {H P-value
A SEM
bEfl 53 e/ ¢
Items 0(X%t1® Control)  0.25 0.50 1.00 i iﬁ o
Treatment Linear  Quadratic
RN
%E—f{‘E; 29.17° 32.08" 39.58 33.33° 1.331 0.010  0.023 0.015
Cumulative length/pm
LIS 3
4.17° 4.52° .48° 4.76" 0.190 0.010 0.023 0.015
Growth rate/ ( pm/d) 7 0 248 o
DNA & &
Hi R 56.80 60.20 75.77 64.30 2.788 0.053 0.011 0.604

DNA content/ ( ng/#R )

32 Met, EMEMNEIMNERRRERRLETHN
=41

TR AR R A L B R A K
I RREEE A 2% i HOH R A AR ORI R s
Z RN YA P A BB SR DL R PR R AR
REFRMZM, BICR RSN S SR 10T 900
KR ERERBIRY AT 7R BT A 58 il — 2 4
TR ZE R E ), A5 AT 0 6 2 AR KR AL ) A

5%, Galbraith' "3 i I & (A 4143 55 19 A 0k
T 5T KB, Met 1T LUAE BEAT 2 e R Fn b &
Wi 1) S5 T FR 3 2 AT i 3G K, R B Met X T
WKHCE AT REE, EmHEE "R E
BSOS R ECE FIUE T RNl
8 pg/mL Met 1] DIBH B2 & ERARKKE,
YRR B A Y R AW B R E M2, R
HuRE R TAY R SRR FHA
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P BE Y 15 00, T 4 Y 5% 22 40 AT RE Fb R R
F14) JH A 2 0 (%) 200 B (T i 2T 24 40 i ) o 7 M T A
B Lin VAN BRI R LR TR
WA= Wy A HLER (3 - 3 B SRR R
3-FHEF IR ) ARG M, X PN 5 5 2 R
AR AN AT 7D 1) A 0 28 MRS 1 il 3 — PP R O 7 Tk
fitg A RACEG B = A OC, %Y Bk = ] 3 3w A R
B f s 28 7 A S i A AL AR, 3 AT e 5 A
TEBFMIFEM B E AL S, Tahmasbi %7 Hf
R EGFREPRMAEYREXN BREMNA D
HRom, HLBEAE B 7R v A W R IS K s
BRI ERGR  AEY R B NKF R 0.5 mg/L B
PG IRAT
3.3 Met X EIMEFRREERTEKKEF DNA
=940l

B SR A Met i I AKE A3, 2 B4 K
FRE Ko Az A B2 38 0, S B Ok 7R B 57 2 s
Met, 7] LATE 6 2 20 20 5 10 bk 202 e SR e, M
2 441 1 4 245 A I 1) B 1 T A A i B
fitlt, A% 2 fi8 T 47 b A1 F — BB AR DGR L Y A
B REZHFEM T KRR Met IR IINEIE
Sl iR R b DT OE 2% B B A B 0, B Ok AR
SOV K B, G AR T S T Met AT B T IR
REPEN LT DI TR = A
FERE VY ARG IS PKG E J5 0ORS BHRb 70k} i s i
1) Met, Bt 5% & 3 Met A F1 T 3981 4 P& P40
A TS B AR YIRS 2 TR, A N 5 i 8L A A
AN Met 1T LLEE & F gk 09 AR K B R 7
G JE RN 5 X 0 A5 A T AR R A AR
B IN0.5% 1 Met, i 55 45 2 3= W35 AR 1 ok ) T
S A I 5 S B 9 R B, A PRt 1 SR
FIEEPRI B FE MG FE PN 2% 1398 H Met 7] {2
LG AR, R AEBRFTERRAE
e 38 B ORI R A R RE Ok TN U b O %%
Met XK B R A B0, 45 3R R W Bl 5 55 5% Ak
i Met BN K B9 3En, BR kK B A B =
S 0P B R EMAKEE S Met B IKF-A
TR R, LA M 25 15 2] Met 1Y 5l W
K439k 18.75 F1 20.27 mg/L

Galbraith > #1 Souri 25" 45 11 Met & B T1&
INEFRIR BB R BAEAERK LT, I B AEERS
BRI P TR PR 4 = DNA & i, 2L
RIUF B Met B AN7KF-2 100 pmol/L, A5

SEILRWY 38 i A 55 R B T BN [ K- Met BB
B RZ IR L E 4 DNA & i, Hrp 15 mg/L Met 41
KR TEDE DNA %, IR B4 DNA & ik
F| TR 73.43 ng,

34 AYEMEBIMNMEFAREBEKKEM
DNA & B %0

E 2 I L S Wk R 0 B TR B R A, B R
ARAREHFAGE S, EAMERKS EiFL
YR P E L TAEY RN & 58U
B R AN 2 1) B Jok 9o 2 453 405, 9K T 3K 26 ML il 475 A7
R B, Tahmasbi 261 JE47 T — 4K &1 5% 53R
By WG A ) R A s ) 2 T A A KRN R AR
o 5B R 2 B R AR AE7E Williams E 15 5%
Wb #b3E 0.0.25 F10.50 mg/L A=W &E ., PR K
B, A SR R T A M RIS K R, BREE
e BERE N, AR 58 A IR P I AS TR K
S R ) F S R IR R R ) BT D SR K
R OHA 0.50 mg/L AR R AT AR K R SR
SR ERK,

Moskowitz 227 Bf 5% B, A= ) & Bk = ] 5
WAV TR TC L3 55 5% 32 oh 15 3% 00 TRLJRE o 75 5% 1k 4
i DNA & B0 3% . DNA & & BiE B R b
AW FR U N OK ST (9 8 T B L 48 h (RS B4
47 ng) TEXT B2 h 35 35 1Y £ 2 DNA % & [b#h 52
0.50 mg/L YR (B4 T4 72 ng) Hi IR PR
FEHIMK 35% ,{H 22 3 KR %, Tahmasbi % i 56
HoP SRR LR IR B R DNA % & 0 65 ng;
Souri' " EE 45 R P R W, i B AR B 4% DNA
5N 65~76 ng; Philpott 25 BF 5% & I, K B4
REHEA DNA S84 75~100 ng, 54356 45 57
FAARL ., AS TR B0 7E 15 3% 56 b IR AN [ KO- A= ) % B
% 52 X 2% 4 DNA & &, Hrp 0.50 mg/L 2EY)
RHBRA KRN BIHKERK DNA & &
R®Z MR TRAIAE] 75.77 ng, (BERAREE,

4 &

O Met %t 28 111 2 ¥k 94 B 4 (K 4h A= K DNA
SERARW, Hd 15.0 mg/L Met {2 % % F 44k
HMER R ey, R AR B ik (A
i EBRIIE SR 3047, H DNA R Z

RN S AT IIESE/EEY 20NN IS
FI DNA &, 0.50 mg/L AP R IE R % BRI
A RO i, B A K R R, B
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Effects of Methionine and Biotin on Growth of Secondary
Follicles in Cashmere Goat

LIN Ying' WANG Wennan'® LIU Haiying'”™ ZHU Yanxu®"
ZHANG Xiaoying® WANG Zhanhong®
(1. College of Animal Husbandry and Veterinary, Shenyang Agricultural University, Shenyang 110866, China; 2. Liaoning
Province Modern Agricultural Production Base and Construction Engineering
Center, Liaoyang 111000, China)

Abstract : The purpose of this study was to investigate the effects and functions of methionine and biotin on the
growth and morphology of secondary hair follicles in cashmere goats. The secondary follicles of cashmere goats
were separated by enzymatic method and in vitro mechanical separation technology, and secondary hair follicles
with complete shape were selected for in vitro culture of hair follicles. Experiment 1; isolated intact hair folli-
cles were randomly divided into 5 groups using a single factor test design, each with 4 repetitions, each with
12 hair follicles, a total of 240 secondary hair follicles, the control group was Williams E medium, and the test
group was added with 7.5, 15.0, 30.0 and 60.0 mg/L methionine. Experiment 2 . isolated intact hair follicles
were randomly divided into 4 groups using a single factor test design, each with 3 repetitions, each with 10
hair follicles, a total of 120 secondary hair follicles, the control group was Williams E medium, and the test
group was added with 0.25, 0.50, 1.00 mg/L biotin. All were cultured for 7 days, and the hair follicle growth
length was measured every 24 h during the culture period, and photos were taken to determine the amount of
hair follicle and DNA synthesis after the test. The results of experiment 1 showed as follows: compared with
the control group, the 15 mg/L methionine significantly increased the secondary hair follicle growth length and
growth rate ( P<0.05), and the shape of the hair bulb remained the most. The DNA content in the 0.5 mg/L
biotin group was the highest. The results of experiment 2 showed as follows; compared with the control group,
the 0.50 mg/L biotin significantly increased the secondary hair follicle growth length and growth rate ( P<
0.05) , and the secondary hair follicle DNA content in the 0.50 mg/L biotin group was the highest. From this
it can be seen that adding 15.0 mg/L methionine and 0.50 mg/L biotin can significantly increase the growth
length and growth rate of hair follicles; and the secondary hair follicle DNA content of these two groups is the
highest. [ Chinese Journal of Animal Nutrition, 2020, 32(9) :4222-4229 |
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