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Effects of Cannabis sativa Extract on Skin Physiology and Activity
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Abstract: With the recent trend towards the legalization and relaxation of regulations surrounding medical cannabis, the
diverse benefits of cannabis extracts are being scientifically validated, positioning them as promising next-generation
ingredients across various fields. Compounds extracted from cannabis, such as cannabinoid (CB), cannabidiol (CBD),
phytocannabinoid (pCB), and hemp seed hexane extracts (HSHE), have been shown to reduce skin inflammation, improve
moisture retention exhibit strong antioxidant effects, and improve various skin conditions. In this paper, we review the

effects of hemp extracts on the skin and explore their potential role as cosmetic ingredients.
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tiute] $k2kE U O7|= AJH-2 tetrahydrocannabinol (THC)
o]tH1]. Food and Drug Administration®]] w-2H thul= 1
S (Schedule )02 B2xEo] Palslkar QJAut THCEEF
0] 03% oJsiAR FA| 7152 F9E= TEolA A=
A2l =HollA= mlele o] ek HE o A
At 54 e 3FE Hll eUske 258 tint Qo=
s AL ok ot A E(hemp seed)e] THC
3leFo] 5 mgkg, cannabidiol (CBD)&FEFo| 10 mg/kgo]sl=
=] A= 39t A E Q@ YUhemp seed oil)e] THC
Stgo] 10 mgke, CBDEEFO] 20 mgkgo|sh= -7 79
ShE 9 AEe] e ARgo] 7hsdith

tfuke] =8 AJE<%1 CBD= THCS} 3feh4l2 5YUsHA|
qh 2} vl wRAle] 2pol7} Qle(Figure 1)[3]. @7 CBD
o] JFof thigh w2 A+ ZAakso] veal 97| wiEe|
TjoFet HofollA] YEEN FES Wl Gl Adwolti4]
n=dt S ARNeR i U] ARG SRR HRE
Al9] diuk= HE afjele] =714} dinf dhHste) w4
HIZHE9] ¥Hilo] S7Iskal Qltk of: /el B 2g
Zx, 719t 2 22 Hillsoflx CBDAIEEC] U
e glom, oy QItjHsiE % CBDRFES =
I Qlok AR ESE o]2fgh Bgof ti-gsie] Jls
22 AMSSHe 7 AlEEel A1 =L glom,
A, Fes) v 5 oeRe 7eS HaE JhdEa
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Figure 1. Chemical structure of (A) tetrahydrocannabinol and
(B) cannabidiol.

ekl ek A, 4150 A 2 &, 2024

=L AR .

4@ - AES

2. tio=&E22 288 &

or

A G5 2 7] o deksE TKfEhL &
XgHYS). A% whSo] A4S WY interleukin] alpha (L1
«), tumor necrosis factor-a. (TNF-q), interleukin 6 (IL-6)2} -
Al EZRIEO] HH|=|o] HIThA|E(mast cell) S SJSHA 1Tt
[6]. S} nuclear factor kappa B (NF-kB)= H53 TAE of
2 s & IL-1B, 116, IL-18, TNF-as ¥ 22 B2 Af
o|E7}l(cytokine) S} matrix metalloproteases (MMP), nitric
oxide (NOYZd& ¥ 88l= Z1o= LA 7).

OulE L TNFao] 2J8) S5 NE-cB HALS ol
o g v fRle] HulS ZAAZICKS]. 1 Wk oh]
o} L8} MMP92] Bu1S olals) % anpt glok
ogeiA Qlcksl. 4l dule] Fe ARel CBD:
lipopolysaccharide (LPS)& <13 BH¥a} NO, IL-6, TNF- o=
H2A7]AL ¢-JUN N-terminal kinases©] Q1ie1S JAI8)
FHS aAE B9 E3F AlERRE IS pCB= A
zo oulsll LB LS, IL-12, IL31S 77|
mitogen-activated protein kinase (MAPK)Ze Th2IQ] glycogen
synthase kinase-3f3, mitogen-activated protein kinasel, mitogen-
activated protein kinase kinase 6 2! cAMP response element-
binding protein®] WY} S5o 2dsio] JHS AHE
eIt Table 1)[10].

Ao HRE nRAzto g tiaA o oj=Fo| 9f
<8 ol Bl Sle TR d5or A1)
Q17 mA|A|aER} QI L uljefoflA CBDE| Foi= ofet
7]=ANarachidonic acid) 2! 2]&g|XKlinoleic acid)T} E|AE
2B E(testosterone) 2311} -2 of2] B/hEo] A A
A5 SASH}12]. =3 CBD= transient receptor potential
cation channel subfamily V member 4 (TRPV4) o] 'd2
slste] HAAE FAS AR 12]. TRPVA 243t
+ RXZA] extracellular signal-regulated kinasel/2 (ERK1/2)
MAPK =5 Wefielal, 2% D 2 thalel] F3k
U] x]+= nuclear receptor interacting protein 1 (NRIP-1)9] 3
e A TRAES] A A AR
3 YIHERERo] 3 v|2 AUe wRe] wust
= o TxEuiel gHto] AR fomlstA A
ST 13]. ZM =0 AT BHE RIS ¢+l 9
S =52 Sl Cutibacterium acnes (C. acnes)S
2] 2]&F HaCaTA)| 320l 4] HSHE©] p-NF-kB2] 30 89| o]
= 93l MAPKS £45h= 9% ae o=5s 9%t
Skl Awskiti(Table 1, Figure 2)[11]. © Yo7} 34

A



Table 1. Various Effects of Cannabis sativa Extract on Skin
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Type of Cannabis sativa . . Workmg
. Cell or animal Stimulus concentration .
extract Skin care . (Intensity) (Range) for Mode of action References
(Key Component) P v s .
duration
. . IL-8, MMP-9,
Cannabinoids Inflammation ~ HaCaT cells TNFa 10.0 ng/mL l VEGF [8]
CBG 6.0 uM 1 IL-1B, IL-8,
CBC 4.0 uM IL-12,
THCY Inflammation ~ HaCaT cells LPS 93 M IL-31 [10]
o H 1 GSK3p, MEKI,
CBGA 13.0 uM MKK6
HSHE Inflammation ~ HaCaT cells C. acnes 0.6% |IKKo/B, IkBa, NF-xB [11]
Cannabidiol Antioxidant ~ HaCaT cells H,0, 10.0 uM |CASP1, IL-1B [17]
. o Tyrosi
N-trans-caffeoyltyramine ~ Whitening B16F10 cell o-MSH 20.0 pg/mL l ;/ra(i)\sllif[lyase [22]
Cannabidiol Hydration HR-1 1.0% 1Aquaporin-3 [29]
4 hairless mice e quapo
|TNFa IL-1,
Cannabidiol Sebostasi SZ95 sebocyte LPS 10.0 uM L6, [12]
annabidio e is ebocyts 0 u ERK1/2, NRIP-1
1TRPV4
- Skin .
Cannabidiol o Fibroblast LPS 10.6 uM IMCP-1 [31]
remission
Anti-hai
Cannabidiol lt(l)ssa“ Human HF - 100 uM 1Ki67 33]
- Anti-hair 1Ki67
Cannabidiol loss ORSK HC067047 50.0 uM |TRPVI, TRPV4 [35]
Human
Cannabidiol Anti-aging  neuroblastoma BafA 1.0 uM TLC3-1, SQSTM1 [39]
SH-SYSY
. . CCD-1064Sk
Cannabinoids Anti-aging CCD-11355k HO, 2.0 uM 1ELN, CD1, PCNA BID [41]

Tumor necrosis factor-o. (TNFa), interleukin-8 (IL-8), matrix metalloproteinase-9 (MMP-9), vascular endothelial growth factor (VEGF),
lipopolysaccharide (LPS), interleukin-18 (IL-1p), interleukin-8 (IL-8), interleukin-12 (IL-12), interleukin-31 (IL-31), cannabigerol (CBQ),
cannabichromene (CBC), A9-tetrahydrocannabivarin (THCV), cannabigerolic acid (CBGA), hemp seed hexane extracts (HSHE), glycogen
synthase kinase 3 beta (GSK3[), mitogen-activated protein kinase kinase 1 (MEKI1), mitogen-activated protein kinase kinase 6 (MKK6),
Cutibacterium acnes (C. acne), ikB kinase o/f (IKKo/B), inhibitor of kB alpha (IkBa), nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-kB),CASP1), o-melanocyte stimulating hormone (0-MSH), extracellular signal-regulated kinasel/2 (ERK1/2),
nuclear receptor interacting protein 1 (NRIP-1), transient receptor potential vanilloid 4 (TRPV4), human hair follicle (Human HF), outer
root sheet keratinocyte (ORSK), bafilomycin Al (BafA), microtubule-associated proteins 1A/1B light chain 3B (LC3-II), sequestosome 1
(SQSTM1), CCD-1064 skin fibroblast (CCD-1064Sk), CCD-1135 skin fibroblast (CCD-1135Sk), elastin (ELN), cyclin D1 (CD1),
proliferating cell nuclear antigen (PCNA), BH3 interacting domain death agonist (BID)
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(B8] 28 QF Tiolq |2 WS 127
= 2} o] QT4 oS Tint FE20] G ol=E
(= WS Xk B AAEE 4 PSS ARRIHIS]

3. tint=&22| et =

or

AL &, 53] gfradica) A A w2} AA 4k}
£ Al T2 ol a3t 985 girfle].
F50) wlis SiRkE2 ikt S Hol| ofjiZoll CBD2k
CBD9] = -3-AHA| dihydrocannabidiol (FLCBD) E3F SFAF
3} &50] Qlrk[16]. o] FEE2 T Aozl A 2t
o AlA 53} ferric reducing antioxidant power assayS-
B At 5, A 4l oA FElo] ghdo] YKot
[16]. ®3F ZPAFIAMZE 7HRAL RI8YEE in vitro A FollA]
= CBD7} ATP-binding cassette Z5A4|2] 23S 744
713l AlEakE AR =A] UVBRE HoOyoll ofsf EAgst
ARIAEIAS BRIt Bso] YHFITH1T].

4. tolEEE0) TR0l S5

b2 AT FE2 v, 5 ] A Fofs)
Z

L Aol doleIg]. e Ske o] Holsk

E A4 - 4@ A%

ol
Ho

oA B4 S ol El=A4ltyrosine)oll 4] R dEICH
[19]. oluf, &ZAIRt a4s U2l EJZA|UA|(tyrosinase)
7t Hepd ol 8%t 98 sl glso] deA At
[20]. wheba], o) welS FRASEALY, T s 2E
ol 7 H ek S s 28l El=AIVA
5o RS YurH o R HEE Sri21).

thake] ASkQ1 RISLA =oflx] 53T nrtrans-caffeoyltyramine
L phenethyl cinnamamide compounds®] o+ £F2 Hlzhd
A S Aalfsl= Zlo] ZRIE|QITE (Table 1)[22]. Nrtrans-
caffeoyltyramine=Hehd FdaPgo] Holeh= E|=AL
Aol 715 solEdor AApto R Hapd A9
S Asfisk= Aol 7]ofgich(Figure 2)[22]. ESE cint
FEES P05t Y= HCBD= 543 271(80 °C)ollA|
HERRICHT} =2 QP ikl &S Hols=qlth
(Figure 2)[23]. AA|A o= WS o thul= ik} =4
QI o2 9] didte] H 4= glow, 53] njuf St
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[24], o o1l HAHT S8 1E Algw 12 vl

Cannabis sativa

CB pCB

1GSK-3B, MEK1, MKK6
s, IL-12, IL-31

1Ki67,
ITRPV1,TRPV4

Outer root
sheet
Keratinocyte

TLC3-II,SQSTM1

SH-SY5Y
(Neural cell)

Sebocyte

Sebostatic

Hair
follicle LIL-1B,IL-6,
ERK1/2

NRIP-1

Keratinocyte

(TR Anti-Inflammation
TNFa Anti-Oxidant
Hydration

CBD HSHE

| IKKa/B, IkBa, NF-kB

|Tyrosinase

Melanocytes

Whitening

Fibroblast

Figure 2. Diagram of various effects of cannabis sativa extract on skin.
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N2 4 Uok2s]. A FEEe] 2o Role T,
EghE, E8|9E(polyphenol) 2 22k =0 =(flavonoid)
7} EhElo] 9lon, o5 Bk 72 o] i) alol=
EA7)E %3l QrH26]. tint FEE-L o3l IR
o sl I E Fuols Fagh IS JIrh27].
P Bl RS S BARRS Z1A|1 glo] T
o HEEE PAslo] TR 3] 2le] 7] £ Ha
IR 4 SIEARS. e B ol AR 1
T 9lo] W Fre] HEuke FAskn Tie] 28 57
%) 253 4 di26). ol o)F Fil SBg HEs)
49 s 5218 A B o] HEiReL
o]-E,Lo}ia(aquaponn, AQP)- O] 7 H{o FR
o olahe HTiRslL 2 7ol maw dpsgel £
2l CBDE J4—r°ﬂ e wf vFE fAol F8
S B olFolmeAIAQPHS] Wio] FThlo
sjrugsol] Fiso] STl ARlo] HrslFch (Figwre 2)29]
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6. tiol=&=2| m|f&st M

TNF-oi= NFBO] HALS fiesl oiie] 58 f2

K= oljolm, o]AL FE NFkBOJE {7zte] s
jA] == interleukin-8 (IL-8)1} &3+ W] AlAkelxto] vb

Aol Fake 7I1ZIEH30]. thrls=&E3} CBD= Alaretelo]]
A NE-kBAERZ dhsfsle] TNF-arl o e xmu
AZHRS-S 9313t 4= QItk(Figure 2)[31]. 3t tjm} =
3} CBD: &2F o]z og Ho EHNH]:.’; RAW 2647
cellofA] TNF-a} IL-1p0] ¥FaS 7hAaA#HTH32). o]AL
tiup FEEe] Ao AAA[et AFHEse] Fide=
oS & 4= Slol31].

7. tiol=E=29| 220 &5

CBD= CBI %ZJH = ?iié‘fﬂﬂ A=A CBI

g8l 42 9)7] wto]th33]. E3L CBDE Wht/B-catenin
pathway = 53l Z13] At M5 A2 HFO R E5HA|
A W 7S FASk=Tl gl = 4 loH34].

Transient receptor potential vanilloid 1 (TRPV1)Z} transient
receptor potential vanilloid 4 (TRPV4)= T}k SHA] Alel
A S BN 3 o) o S
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chain 3B (LC3)- 1/LC3-110) u}80] Z7FEICH40]. Caenorhabditis
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/5—]'% ‘?TEOM oo]'—L'—‘—ﬂq] '\9?% = ‘/;\‘ 9»11 = }\]J}__}o] a
S ACH39]. E]F 7Rt Tf AdfopAlEEd]l CCD-10648k
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