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Abstract: Objective To explore the pharmacological characteristics of dry heat properties of Ganjiang (Zingiberis Rhizoma) and its
protective effect on low temperature frostbite. Methods Taking the evaluation of thyroid function as the research content, a low-
temperature frostbite mouse model (20 + 1) ‘C was established, and protective effect of Zingiberis Rhizoma alcohol extract on low-
temperature frostbite in mice was evaluated by means of morphology and molecular biology. The active ingredients and key targets
were screened out by chemical methods. An in vitro human papillary thyroid carcinoma BCPAP cell model of oxidative damage was
established to evaluate the protective effect of related active molecules. Results The representative drug molecules such as curcumin
were screened out by systematic pharmacological method, and predicted targets were enriched in five signaling pathways including

thyroid hormone signaling pathway and FoxO pathway. Zingiberis Rhizoma alcohol extract significantly prolonged the survival time
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of low-temperature frostbite mice, increased levels of free triiodothyronine (FT3) and free thyroxine (FT4) in serum (P < 0.05, 0.01),

up-regulated thyroid function-related genes sodium/iodide cotransporter (Nis), thyroid peroxidase (7po), and thyroglobulin (7g) mRNA

expression levels in mice (P < 0.01), down-regulated thyroid stimulating hormone receptor (7s4r) mRNA expression level (P <0.01),

improved the damage of thyroid follicles caused by hypothermia. /n vitro experiments found that curcumin and 6-gingerol, the

representative components of Zingiberis Rhizoma, had significant protective effects on H202-induced BCPAP cell injury (P < 0.05,

0.01). Conclusion Zingiberis Rhizoma and its active components, curcumin and 6-gingerol, can protect mice from low temperature

frostbite by resisting thyroid oxidative stress and promoting thyroid function.

Key words: Zingiberis Rhizoma; antifreeze; dry heat; warming; thyroid; system pharmacology; curcumin; 6-gingerol
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R: GTTTTTCTAGACGGCAGGTCAGG
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Table 2 Basic indicators of mice at room temperature (X = s, n =12)

o e (NG AL/ C K &/mL

A Rmgke™) s ST B i B i

R — 22274280 23.00+2.21 37.234+0.95 37.254+0.97 6.38+0.17 5.984+0.12
T2 25 2046+1.10 21.11%+2.85 37.24+0.85 37.77+0.73™ 5.30+0.10 5.97%0.15"
50 20.34+1.53 20.12+1.82 37.14+0.72 37.81+0.46™ 5.13+023  6.35+0.22™
100 2237+2.07 23.39+2.88 37.834+0.32 38.14+0.31* 5.84+0.14 7.11+0.25"
PTU+FZ 220450 2626+2.82 25.94+3.07 37.85+0.37 37.85+0.47 493+0.06 3.48+0.07"
PTU 220 25.06+2.43 26.76 +2.10" 37.83+0.21 37.80+0.26 5.01+0.18 3.33+0.00"
LT4+FZ 0.354+50 22934330 22.57+2.20 37.45+0.84 37.43+0.38 4.10+0.07 791+021™
LT4 0.35 23.66+2.97 22.28+2.01" 37.75+0.21 37.80+0.14 4.19+024 8.00+0.33"

HRAS Zmitis: "P<0.05 “P<0.01
"P<0.05 "P<0.01 vs same group before administration
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Fig. 6 Effect of Zingiberis Rhizoma on levels of FT3 and

FT4 in serum of mice at room temperature (X +s,n=26)
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A-survival time of mice in environment of (20 + 1) ‘C  B-effect of dried ginger on levels of FT3 and FT4 in serum of mice with low temperature frostbite
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Fig. 7 Effect of Zingiberis Rhizoma on thyroid function in mice with low temperature frostbite (X £ s)
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Fig. 8 Effect of LT4, PTU and combined treatment with Zingiberis Rhizoma on thyroid function in mice with low temperature

frostbite (X £ s, n =6)
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Fig. 10 Effect of curcumin and 6-gingerol on morphology of BCPAP cells treated with H20: (x 200)
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P, ZiERY Nis. Tpo. Tg. TshrmRNA £ikK 4 11ig
SRR ZEFE (P<0.05. 0.01). NAENEIRZNY), HURTEXT 4 LA SIS A7



FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

= 5387 »

FEESHES T B RERESIERES
PAE Rk CoE HOIRBRSE RS L BRI 2 1 24
W, RSP EMRRIES S T SHE RIS R
PIARSROT, T2 NI A R ARNEZ Y, N (1
FEWD 24 Tk, A (gl ZEmg ) 32 J7iR0S, fRoR
FE L HH SR 7 T e B L B A A P LA
AW FUiE I A G 2 B 5 U5 1R 0 e A9 BT 2 0 TR K
oy, EFELFEM 6- LM NARIMAIEDS T, &
SR AN 6-22 Wy 38 BT S v A ORGP IR 1 U /N B
B/ BECREL, EFEE RS FIREE KGR
P VRN BEAFIR TRIB); - 6-222 Moy Je8 o s 4 € i 7 21
LR m P AR IRIR A RN RO T iR e
WEMREE L IR, B EIR RGNS S
JNER0Y; R O IEALILE A R, ik
M, Mear PR, SEINMRAEA, 4 SR,
X FNEAR R K B R AT R P22 R Pkt
WEMEATH A B O Ry E 2, DL o
TFEMYIPEAE 52V (W) 255 ¥ BHEREY
JR R 25 R M

B2 o SR I B 14 19X 235 A 5 36
IIMTEER, TR R FEAR 2 VA5 T HORARAR R
. FURBRMER AR A BAT T AR EIER], &
FEBEA ZVEA S B SRR R AR5 A —
SERIKT, VAR RS E . HUIRBR L2 H 2
FI G T, RIS IR V8 VR 1 35 1) S B AR 4 B 124
PR IRV R 25 A R X R BRI R B L B, K
DR AT 3R B2 3 3 AT (2 HOIR BRI R 7 WA (¥ 1
FIBY, AT TE T 22 BE SR A0S ¥4 VR B e 175 R HUIR
BRI AT VR, VAR5t FOAR R D fie 2
PRIFRIE R, e B Nis. Tpo. TgmRNA
Fk/KF, T Tshr mRNA RIEKF, 15/ H
WHRIER FT3. FT4 (703380, AT 52 e R AR
e AR IR IR T RE . T2 [F LT4 {1EH RS PTU
RIS AR, 32— PR T 2RI R A/ B
DRI B2 B T e HOIRBR DD BE -

FEV R IT BRI B2 AR 2 A A A% B
WX, At s Fefidi il TRH, 320 R
R, et AR . ERX A MR I RAR
i GIRIRAL . AR ) it FUR AR
AR ER, iR R ARG EACH,  HRR
B & o i A g A A RiE AT
SRR, Venditti SE2SF 5T R IIEX 51 ik
(TR BR DD BE U AR K SR G A AL 1

FEHUIRIR . O EIESE A AR S A iaE . PR
7 R RIS RO B R L b S N
PURIR Y HISCBEIATT o« HoOo 1A R AR R &
HIREEDA T, 24 HaOn WREE KT HUIR BRI & RO
5 LI, HaOo FA BRI 2 0] FROIR B 4 i B A 451
ifER . Tpo. Tg #ikJyie HUARBR IR L, X
FE IR IE IR AH I A7 AE, TR 2 N2 FUR e 4
M D&k T Thry Tpo. Tg RERMEIE, H
BCPAP 4l K322 Tpo. Tg. Tshr Nis 25 HUIRIRTH
REAHSCIE BRI R IL, W DA I HOIR IR, AR H
WRERTIRERS281, AW TS L3R 6-L M Ry HUAR
Jit BCPAP 4Hffi %2 HoO, A5 IF 5250 EAT 56
i, KIMZEFZE (0.5~2umol/L). 6-%M (2.5~10
umol/L) 7] PAIE I Hi S A% HEUR 4 i B A B 2 1)
TRAEH, X 520 — 8. DL Rgh SRR
2 FpARE s PRI EIEBUAGIEEE, B g A
SEACREAET,  BET AR T HURBRAE o
gi b, U HZ T 2l LBk FUR IR R
JEA T ¥ VR RN SR AR AN ], 5 0] FOIR IR AE
IR A RO ORI B DI o ASHIE 5T DAT-22 D9 71 it
B TR FEARIR R T D4 BRI L, IR
B2z pir R b, IR TR 2GR OR
PR HRHES %
Rl BAR FTANEHYERARALEA TR
SE MR
[11  EsT5. mlad SR RIEos R IR R AR S 15
i S A 2 (KR [D]. o TLRE K2, 2015.
[2] XieF, WuYY, Duan G J, ef al. Anti-myocardial ischemia
reperfusion injury mechanism of dried ginger-aconite
decoction based on network pharmacology [J]. Front
Pharmacol, 2021, 12: 609702.
[81 FWZ, W8, E5M, 5 ETRPREDRRKZE
TR IE ARV R /I SR A A7 I ) O /E AL BIE 7E (0]
o [ 245 B 2258 4K, 2017, 33(9): 1291-1297.
[4] IRA, AATIR, SRR, 5. T2 A8 FURE e KB AR
WA [, WRTBELRE, 2022, 41(5): 569-575.
[5] Guan L F, Yang H B, Cai Y C, et al. ADMET-score-A
comprehensive scoring function for evaluation of chemical
drug-likeness [J]. Medchemcomm, 2019, 10(1): 148-157.
[6] Wang X, Shen Y H, Wang S W, ef al. PharmMapper 2017
update: A web server for potential drug target identification
with a comprehensive target pharmacophore database [J].
Nucleic Acids Res, 2017, 45(W1): W356-W360.
[71 A9, ki, okif, &5 (EE2GBLA PR T iETR )
fAEE [J]. hEEZ4, 2021, 52(14): 4119-4129.



« 5388 »

FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Ojewole J A. Analgesic, antiinflammatory and
hypoglycaemic effects of ethanol extract of Zingiber
officinale (Roscoe) rhizomes (Zingiberaceae) in mice and
rats [J]. Phytother Res, 2006, 20(9): 764-772.

r I, N, o, S AR R R
o> S BT [0]. HERIRPREE AT, 2020, 12(34): 22-
25.

T4, XUH, B, 2 S RORAH gkl E AR 2%
FEBRMEE [J]. BTk, 2019, 40(4): 305-308.
Bertin F R, Eichstadt Forsythe L, Kritchevsky J E. Effects
of high doses of levothyroxine sodium on serum
concentrations of triiodothyronine and thyroxine in horses
[J]. Am J Vet Res, 2019, 80(6): 565-571.

Chiang C C, Li Y R, Lai K H, ef al. Aqueous extract of
Kan-Lu-Hsiao-Tu-Tan  ameliorates  collagen-induced
arthritis in mice by inhibiting oxidative stress and
inflammatory responses [J]. Life, 2020, 10(12): E313.
Morinha F, Magalhaes P, Blanco G. Standard guidelines for
the publication of telomere qPCR results in evolutionary
ecology [J]. Mol Ecol Resour, 2020, 20(3): 635-648.
IR, ARARHME IR 2508 K 6-= W R4 PC12 41
Mg AL 5 1 RS2 ma i 78 [D]. 28 % iR A0k
K&, 2020.

R, BRERIE, PR, 45 EE RSN R Nrf2 @48
TN AT E PR T AS49 AT [J].
Hh [ 24 #E 243E R, 2014, 30(10): 1445-1451.

HERISE, A By, BRocte, 5. % Z0RR 6 HaO2 3
N RBRET HEA B4 05 O PRI AW TE (U], P22 Bl
iR, 2017, 33(1): 139-144.

JEIEEE, FEGEe, A, 5. BMIERREE S RO
R A8 ks (7], fgdI 224, 2016, 47(1): 80-86.
SR TR SIS ER TS D] bt Jbsth
ERZ5K7E, 2018.

Wang J, Zhang L, Dong L, et al. 6-Gingerol, a functional

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

polyphenol of ginger, promotes browning through an
AMPK-dependent pathway in 3T3-L1 adipocytes [J]. J
Agric Food Chem, 2019, 67(51): 14056-14065.
RIEL, BN, M, & TR SRE. TE3M
S B FEIE K SR AC A 22 - L ARALAE A RZ R ().
rp RS2 36 7 R4, 2010, 16(14): 124-127.
g, VrRIEE, MR, 5. BMETERE (0] hEZ
FIRiE, 2017, 52(5): 353-357.
Liu X, Gao Y P, Shen Z X, et al. Study on the experimental
verification and regulatory mechanism of Rougui-
Ganjiang herb-pair for the actions of thermogenesis in
brown adipose tissue based on network pharmacology [J].
J Ethnopharmacol, 2021, 279: 114378.
MARMS, ZiRes, BT, 55 m RERA R A7)
P E AT PR EE B (0], )T AR ERER 2 4R, 2017,
35(6): 606-6009.
XHME, T2, EHR, & WML N
W RGHWMEIE TR (1], &R AR E, 2020,
39(5): 52-56.
Venditti P, de Rosa R, Portero-Otin M, et al. Cold-induced
hyperthyroidism produces oxidative damage in rat tissues
and increases susceptibility to oxidants [J]. Int J Biochem
Cell Biol, 2004, 36(7): 1319-1331.
Gongalves C F L, Hecht F, Cazarin J, ef al. The flavonoid
quercetin reduces cell migration and increases NIS and E-
cadherin mRNA in the human thyroid cancer cell line
BCPAP [J]. Mol Cell Endocrinol, 2021, 529: 111266.
Meireles A M, Preto A, Rocha A S, et al. Molecular and
genotypic characterization of human thyroid follicular cell
carcinoma-derived cell lines [J]. Thyroid, 2007, 17(8):
707-715.
RS, WinsE, A2 R, & TR ERTHESF
IR HURAR R [7]. B HIZEEBESAR, 2016, 38(3): 47-
51.

[ttt F4#]



