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Abstract

Objective: To investigate the effect of Camellia oleifera Leaves Extract (COLE) on the sebum secre-
tion in golden hamsters and its mechanism. Method: Using golden hamster sebaceous gland spots
as the research carrier, the low and high dose groups of COLE, the blank control group, and the
tanshinone capsule positive control group were set up for a 28-day gavage experiment. Observe
the effects of COLE on the appearance, microstructure, and sebum secretion of the sebaceous pla-
ques in golden hamsters at different time periods, then measure and compare the lipid content
and androgen content in the serum, sebaceous plaque tissues of each group, and finally through
the study of SRD5A1/AR/SREBP-1c signaling pathway explores the mechanism of COLE substances
inhibiting sebaceous glands and sebum secretion. Results: Compared with the blank control group,
COLE can reduce the area of sebaceous glands and make the color lighter. HE staining results show
that COLE can inhibit the growth of sebaceous glands. Oil red O staining and the results of free fat-
ty acids, triglycerides, and total cholesterol show that COLE can reduce the level of oil secretion.
Androgen results show that COLE can significantly reduce the content of dihydrotestosterone in
golden hamster serum and sebaceous plaque tissue. The results of Western blot experiments proved
that COLE can reduce the expression levels of SRD5A1, AR, and SREBP-1c proteins. Conclusion:
COLE inhibits the SRD5A1/AR/SREBP1c signaling pathway to reduce lipid secretion in the seba-
ceous glands of golden hamsters, restrict the development of sebaceous glands and improve the
traits of sebaceous gland plaques.
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1. 51§

PR & — PP A BRI DB, 5 I I — i B T 3 7 AR MR (008 P S R B SRR [1], R 1) A
R, WAL 12~24 5 F/DEEIE R EIE 85%, M H R AER &M 7)) LZ [2) A1 P AE B AR J8, 2B
T NECE BN . PRI R IR RSk TE B WS R R Ty, — MR
DUONK R, TEER RO S MR 4577 B, RURMERDEE, EESEREE R, Kt
SRR B O ARTE L RS oI it BOOR (R R3] o SR A 32 T I R0 D DAL A2 2 g e HE
[4]o B2 RERRIIR B LS KRR (G 5 20 b 350 52 B e 1 22 () R 4% [5] [6] [7], DR kamail Bz i B 1k ik 227K
FRIBITEERIREZ .

7E B¢ ko 5a-id 5 i (5a-Reductase, 5a-R) A& 14 55 (e R AU g, 52 (testosterone, T)7E S fif
Jif 50-R FIE RN 0] DAL Ak Al P B 530 1 30U 52 i (Dihydrotestosterone, DHT), ‘& 5 e 2% 52 4K (Androgen
receptor, AR) ISR FIMELL T =5 2~5 fi5, 5% AR 5 51 FHIRILL T =5 10 f5[8]. #% DHT #ufi i) AR 5]
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i 38 0 45 4 3 M (Sterol-regulatory element binding proteins, SREBPS)ZL 54 8 1 I A & 1 454 [9],
it SREBPs [1)3fift, 2% SREBPs Y itid 500 58 2 JIg i G g 2k DR LA R A S 4 R -3 — 2D iR Mg
a3 U, BRI RIS IR 77 Rosignoli [7]55 (W 51 3 B HE PR B2 T LGS I i SREBPs 13814 . SREBPs
REMG PR IIER . Hh =g, MHEEEMI A, Kk SREBPs [id &R IEHEIR B KR A R 251
B ARH ) 2 FL[10] [11] [12].

(PR EE) PR BIMAS I R, P, BIRIT RS, IR Th A AR A AR B
AR A RIUFH 5a-R fEHNETE, BANPUREIEBERRE /). &8 BT FAPURESER 259 SO0t
JE MR sZ A B ERAR SN AY LT R R R B o] DASR A AR (R R A I IR IR R S0, X IR 2R AW
FIEC R N5 AAHAL, HANTR N TARFRIGAE, Ll S EAE A 75 B R RO A e [13] Bl 2 vl R [ 14 B 2
T PR R AT 17 [15] A ST S IR A AR AR o D] b AR S A 40 B B A E 2 AR AT 5 it 4% P S B0 <6 3
BRL B i 73 1) s el B LA F LA

2. BHRERFISES
2.1. SEIEEN4D

SPF Zfid HEENE LVG RURI I 4 #5357 (LVG Golden Syrian Hamsters) 49 L, 6 f&#%, A 100 + 20 g:
FH b 5 4l R SIS S E AR A BR A Jl 34, A HEIES 2 SCXK(31)2016-0011,
2.2, SCIRRE

M YD 2 AR PR A 734t .

NP i E /P i g =
2.3. SEI&IRF

SRR E B (TCYIRAFA & H = A8 (TG) IR & Bt @ A TR 70 Bl s &3 b S S AR TR (NEFA)
P R G 2 W PR B 4 RO 52 i (DHT) B e 28 W R A 8 VLD B S Sl A BR A )5 B-Actin
T E Abcam 22 #]; SRD5AL I EH Thermo Fisher /A#]; SREBP-1c. AR IJH SANTA CRUZ A#]; FH&HR
Joe B AR J1Z AR A .
2.4. LIRSS

Witn R R BHERERAE; #IES: FHELHRAE; Bt 2E BioTek A&l ; KK FHL:
THERMO CRYOSTAR NX50; IEENEME:: HAJEHE NIKON ECLIPSE E100; k1% &#4%: HAJERE
NIKON DS-U3.

3. A&
3.1 HFMHIEEYEIHIE

BT A 1 60 H 0, FREUHZS R R % 1:40 (Wav) I 50% OB Se i #9298 3 h, 1
1E 50°C NHEAEH IR 2 h (2 2 ¥k), 4000 rpm 2.0 10 min S EWE 52, RA KRR X E
W4n IE w2 A HURA, AR5 BB H TR T8, 822 25, 124 COLE (Camellia oleifera
Leaves Extract, COLE).
3.2. IR R RTh

(PR R BRI A T O E 30 o/d BTz T, AR EZ 70 kg i, @RS A

DOI: 10.12677/hjfns.2021.102015 116 5 E R


https://doi.org/10.12677/hjfns.2021.102015

BEom %

4 R T4 7:1 1H[16] [17], 25T it5LL 900 mglkg-d. 2700 mg/kg-d /5 COLE HIM%. wiAl&E. %
FPHZER BN E N A S BH X Y, RSSO S iR, 4% 300 mo/kg-d 1E At 2470 & . R4S SL e 75 2
28 A p{ i ERUBEHL 7 4 21, BR2E 7 L, R4 5250 75 5K 4379 0.5% CMC-Na i 5 4H.(Gavage control group with
0.5% CMC-Na, G-CON). COLE {51/ H 4 (Gavage group with Low-dose COLE, G-LC). COLE &7/
#E H 41(Gavage group with High-dose COLE, G-HC). FF&:ii k% & 4H (Gavage group with Tanshinone,
G-Tan)ll ~#% 1.

G NER IR 2 s, BENERALS, #8457 28d, #EH &N 0.02 mL/g.

Table 1. Animal grouping and gavage administration

1 IREMTASERRY

i SHSH R A 75 mg/kg-d
1 G-CON 7 0.5% CMC-Na
2 G-LC 7 COLE 900
3 G-HC 7 COLE 2700
4 G-Tan 7 FHEm g % 300

3.3. KA mIRNE
S HTH BRI AU 4 s R B AR HIEE, MBS BT S R IR IR AW, ®
FeHEBI R, A FH U b R RO XU B2 i R B ) B KA AR (DT) Ml KR (DL),  TH5 R IR HRBE A THI AR (S)
FriaEic .
s(mm2)= DT x DL
3.4. HE 36

ARG R VIR 2 om x 2 om SARIRBEAIZY, 10% HEE[E e i il e, Ais I, ik, HE
et W58 K2 i IR AL ST B AR AK

3.5. 4T O 8

[E 52 IR AN, RENEL K, SIS 0K R, WAL O M e a3 8¢ 5 g iR 5 i - Wh R ¥
3.6. MEUREIBERRMILAZ TG, TC. NEFA SEHNE

S R BEER M, FIREE 1 h FR R se 4%, 1000 x g &40 10 min, & 1Mi%. HL 0.5 g K g
HRPEZHZR, I 9 1% PBS i (pH7.4), AT, B IS # A & ui B dtT e, 2 mlE
S P BRI DL AN 5 B2 BE IRBEZHZR N TG TC. NEFA M & &
3.7. MBEUREASRPILAL DHT SERMNIE

FEARGEER 3.6, MR G P i BIEAT B, I e 4 o b BRI DA R e B2 R IR BE4H 2 A DHT 11
it
3.8. EERRBIZH4N SRD5AL/AR/SREBP-1c (5 S B REXEQMNE

K F Western blot 2 AN & 424 Hb 5 A BRBE AL 7 412 SRD5AL. AR. SREBP-1c =& FFRIA
JKF-, Western blot 2 [8& F A& [18]/) 75t 47: $#2BURE A, KA BCA B &l & T A EAERE; M)
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8%~12%7) B3 IR A %R NL, AL 60 pg S FAE, AR 60V, 43 Bk 80 V #HTHIYk 2hs A
JREGTE Je e tn; BUREWOAR P 2 s — I 5 BT R ROLIRR .

39. i EAZE

s K SPSS 17.0 #E47 4347, Fl Graphpad Prism 6.0 241, if it ANOVA 23 #r 4T Si i1 24 45 B 36
KH Image J FR A 73 BT B 1 4 IR 5 A -

4, G5
4.1. FRRIRBEIN BT

w1 fR, 5 G-CON MLk, ik, wiifliE COLE Pt 2 i B i 45 46 24 1 1] ) 4E A& AT LAASE Rz fig i
AR, BEAEHRBES ol Bl B R A AR I, B i SRS B 4/ . Ui COLE RENS B0 e 3 b B B AR
HRBEVER,  AEHBIEARA .

H 5 %HHEd BYE14d 7528 d

G-CON

G-LC

G-HC

G-Tan

Figure 1. Effects of COLE on the surface of sebaceous gland spots of golden hamsters
[l 1. COLE < & #hFR FZ A AR BE R A 52

4.2. FIRIREANTL

S B BB P AR B T AR AR g R 2 B, BEE AN 2 JA P A 40U 17 A R B T AR AR A0 AN B I
(p > 0.05), MZE 3 JHRNZE 4 FZWIERTFHEIL, 5 G-CON Ak, (&, =& COLE &3 XUl
J AR R B 1 AR 48 /)8 (p < 0.05).
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= = !
% & @8 G-HC
iy iy G-Tan
i R
= =
e &

° A R o ® ° A > N D

Rl (d) AtE (d)

7: "p<0.05 %R G-LC. G-HC. G-TAN 5 G-CON bk . P A it B 407 M S AR ARBA T AR, P B i B 4LA7 00 i Mg R B T A

Figure 2. Effects of different COLE on the size of sebaceous gland spots (both sides) of golden hamsters
2. COLE »t & 83t R 72 /5 FZ A5 BR B2 I AR A 52010
4.3. RBRERMIRIEF &

W 3 fias, 5 G-CON ALk, G-LC 4. G-HC LK G-Tan ZH 1 57 fig e B 2 0t /b ELHEFURA K,
PRARWCARAS /N, REBOIR, A P S SRR RV A0 ] BB R4 3%/, Ui B COLE m RAT-T9 Bz Jig e Ak 1)
KB

f= 77 & COLE j# & 2H(G-HC)100x 21w E 40 (G-Tan)100x

Figure 3. Effects of different COLE on sebaceous gland spot tissue microstructure of golden hamsters
[ 3. COLE < & #hFR B7 As AR BELA A A 75 B M 45 1 RS20
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4.4. BZREBRBERE RSN ER

TMEL O ARV Ykl nTfd 2 2 AR VR B A 41 60, S8 i 41 O G (0 W0 5% 4 3 b B0 7 i e Bz i - A A 100
Wl 4 s G-CON ZH 4 i b B2 A R B 2H 23 PN S g P 4 o ok 2% Py 38 B 2 o DL K IR 40 i, FLRi
FHCIR, B 2 IHER . 5 G-CON 4LAfLL, G-LC. G-HC. G-Tan 4 A0 J& i 21 (o g i A7 B W3 S k2>
Wi B COLE w1 4 2 Hh BB Jig i 5 Jig 704

715 COLE ¥ I 41(G-HC)100x F1 287l  #E H 41.(G-Tan)100x

Figure 4. Effects of different COLE on lipid accumulation in sebaceous glands by Oil Red O staining
4. hET O R AN COLE xRz AERRBE AE AR R A %2

45, M3E TG, TC. NEFAHIEE

SEMRIME S TG, TC. NEFA & &40 an& 5 fis, G-CON Aftk, AN[E5F)E K COLE SBHit
259 n] AR S 2 R &t RUILiE o TG 5 NEFA 18 & (p < 0.001), H: A&7 & COLE & 2 Ji i 1 i
TC (p<0.05), Uil COLE nJfg &K FAAR 4 o B AR 9 IE /K7, I 2 IR R AR H 1

4.6. FZBEREBI4ALR TG, TC. NEFARISE

W 6 fiac 5 G-CON, #HEEAIFEFF A COLE 55 BH 14 259 P2 i g BE 15 m] DA 3 35 BEAR 4 3 b B B
A HRBEZHZAh TG A1 NEFA (p < 0.001), %45 AR S5 G R & 245 0 —20. 38 COLE MU LLE %
AR N LIS AR R S 2 & i, 3 ) S 35 PRI 4 g B Rz I IR B e T 5 o
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Figure 5. Effect of COLE on the contents of TG, TC and NEFA in serum of golden hamsters
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Figure 6. Effect of gavaging COLE on the content of TG, TC and NEFA in sebaceous glands spot of golden hamsters
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4.7. MFAK B RERRBELHLR S DHT B

LR IS DHT & & W& 7(A)FoR, AEGHIE COLE S5 20 R FaRE B 44 DHT & &
KPR K T 25 A1 4 (p < 0.001), UEHA COLE (170 mJ LAAK &2 32 1 i) 4 35 Hb BRUAR 9 DHT 2Rk, 1
I3 R P S ZR 7K ST 5 R R R 23l i ot 2% DDA O

ST R R IR IR BEZH 23 h DHT & B 45 & 7(B)Fizr, 5 G-CON A EL A [FF & ) COLE S5kH1E
25} S I FE Y W] LA B 2 PR AR (p < 0.01), FH G-HC 4 DHT /K- FHefik. %45 AL A 543 i IiE
DHT & &4 R —3.
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Figure 7. Effect of gavaging COLE on the content of DHT in serum and sebaceous glands spot of golden hamsters
[E 7. COLE MR MME . KASRBEALANS ZE = EHIFM

4.8. FIBEERBI4H4 SRD5AL/AR/SREBP-1¢c (5 EBKIEXEQNRIE

COLE #4451 il 2 B IR B4 21 SRDSAL/AR/SREBP-1c 15 5B IS4 in /4 8 fsn. 5 G-CON
FHEE, ASEFHIE R COLE SRHI%: 2P0 20 R Fe T f5 SRD5AL 5. SREBPl1c & . AR HEH%
WA, G-LC. G-HC. G-Tan 4 =FH [ (1A ik 5 A0 5k 2% P& i (p < 0.01). COLE X & &K IA 5%
M) 52 ) AR, 7R B COLE X = Fh 8 3R IE N FERE FE I T TR B N 2, ¥ B COLE n] A 2% f%
ik SRD5A1-AR-SREBP1c {5 Sl g ik, H sl & COLE 1EH AR i i

A - C —
1.5

B-actin-1 B-actin-1
. . ek k
s cGcoNn 13 e oG-coN 13 01G-CON
ST w G-LC s G-LC w G-LC
10 w G-HC Lo mGHC |, == G-HC
G-Tan : G-Tan - G-Tan
05 I - 0.5 - 0.5
0.0 ‘é —'O_O. T 0.0 . 0.0
s & & 4 2 O N
SRV P $ # S g
6’0 <] 1< & eoo & e’b @'5 0,0 <] 0’2' 0‘5
SRDSALI AR SREBP-1C

##: p<0.05, "p<0.01, “p<0.001 FKG-LC. G-HC. G-Tan 5 G-CON itk

Figure 8. Effect of COLE on SRD5A1-AR-SREBP1c signaling pathway in sebaceous glands spot of golden hamster
8. COLE Xt #ith R R e AR BELE LR SRD5A1-AR-SREBPIC 15 S B AR

5. &
B FE DAL b SO AT AR R 70 COLE St L MR FRBE AN . SLpstt . R /M ARSI . BF 7 435
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SR ¢ 308 5 U [ ) B R I R BRE IR & B COLE AT DA 52 IS IR B A € A8 3, B0 R b (8 3 3B i 2k,
B MR HRBE 2 2545, (ORI BIRL, @ LA A B 1] B B i HRBE T A & B COLE mI A Rk /s 17 A AR Bt
OTHIAR, 2T Hf i b 5RO AR RO/ s A3 5 45 S A ROW 2 TR EDIE B COLE [ T 4%
Bz M B BRAAHESRA S, AARFIRAE AR/, Ui COLE REREINHI R IRIR R & s I O Jetass B R, COLE
WD T b BB M R A i s T Sk DN s I AN B P R B2 P IR SRR (K B R B, COLE MY
AT CARSARAR A AR K, BT B R AR IR AE B K, 1X 540 O Yt gs £ —2: 7 4h COLE B REH
il B2 R IR B ZH 23 LA 2 i DHT 7K~F-s

Western blot Al %E SRD5AL/AR/SREBP-1c 15 51 % AH ¢ 2 1 45 JL {7k COLE [ i3y n] 2. 3 %
it SRD5AL. AR. SREBP-1c iX =M [IMIFKIE. U COLE CEH B A IRt &Il id s SRD5AL/AR/
SREBP1c il # [ B i Bk N So-R B8R (1 HIRIB/KF, Semm LG e, {3 DHT A sl KR8/, @i
#l AR IRIE ML LAY, Wb DHT 5 AR Z& KIS, HEMZEAR/KSE 7% S8 35 I8 A
PR T SREBPs 31L&, SREBPs W& 1) ARE 5RIFEIL/KF1 AR 145G 1 R &
AR DCIE R, AHASHEAARNR T B 5 20 WA /K B, RN 4 8 SR S7 T B B 505 FEE % 110 2 J50 T K~ R e
BEAKF. PR HE @A O Jeas R, COLE IE &l it 120 P 4 i b % B2 IR M Bt A Py 0 i i i
PRI . RFRAR /N S ATRAEL TSN R AR, (B SN

ZE ERTIR, ABEFARDT T s SR AT LLOE R 4 SRD5AL/AR/SREBPLC {5 5 3 i P IC 46 3 1 B RZ
JIE BRI 5 2330, PR Bz P B 1) R 6 300 T 5 2 AR R B (oMK, i A8 e AR DG 77 A 8 IR R SR U
TR M it AR IR R FE R R F B4 1 F 70 S A R A 3

&E 3k
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