202445 11 A% 444658 11 W E %ok % ¥R

Nov. 2024 Vol. 44 No. 11 Journal of Hunan University of Chinese Medicine 1991

ASCHIF: HEME, TNY, RS, FREEL W, B R, IR, NN, iR 0 BB KR Z BT IR R B A R
WRIEAS B RAEAA AR R IBA- I, IR h BE 2GR0, 2024, 44(11): 1991-1998.

i Bz B KRR Z B TR Bik il AR E RS R
REETH R E B RIAKF RIS

WA LN VBRI AMER S L R M MR AR E RS, B
LR B2y R i K VD 410208205 %3538 K2 BV Y22 710049 ;3. R KA = BB, IR K> 410013;
A VR E B e B 361023;5. T M IEER, HIEF KD 410000

(HE) BR WZHEE 72 ZAMN AR Z A TR AR AR BEA R AE G RRKRTNEH, ik B
BT LA ER30 R NN 5 A(Z A BE EGAKA A EA BRABTAMPHERL) A6 R, TAMBALT
SoIE  H A 1905 B AT IR R R I L IR 3 d, BRI B (L E 4 R4, Z A BAR EFEFFIRR, 28
UL o 2 B A IE T DU 3 A K AR 3 Aok B AL 3 P M X BB 4T DA TR ER AN ER BB BR L 1 Ok 1 4RI BRI AR A
T B v E A R AN R R R A R IR T s P A E AU R P 2 EAE T SO B AR E AR, 1 KA, 15 min/k [ B
E AT 1958 PTG R R AR A A E RS R, SRR E 0.3.7.10,13 X Bl S AT H K 2 33K 5 (Schirmer [ test, S
IT) Kt & 5044 (comeal fluorescein staining, CFS)iF4; & 3. 13 R#ATABELREZTMBEL T, & 13 KA ENE
THEARE EEAFEAMN, BETWEAEEERERASBHEAFLN; KF Western blot A A fE 4 2 o & 40 j/F -1 o(inter-
leukin—lo, TL-1at) #9835 7 B F—oa(tumor necrosis factor-o, TNF-a) By ik, Z58R S Gt BA I, S 7,10 K, A48 K HFn
BABITA STT BIK(P0.01),4 4 CFS T8 (P<0.05); % 13 X, AMALSTT BK(P<0.01), &M A4 50 [ M xE B 41 CFS
WA B (P0.05), 5EMAANE ES TR, BB PHEEASTT A& (P<0.01), 347597 41 CFS T4 B1K(P<0.05)
EE 1013 K, M EA B HEXLSTT AE(P<0.01) CFS T4 B1R(P<0.01), 5 M BAL 5 £% 7 K BAbr4as]
T AR (P<0.05); 72 % 10 K, B A 677 41 CFS 5 (P<0.05), B A 6T AIEL EH 700 K, P A EAA ST T A (P<0.05), 5=
B R A, X PR R E R A KSR T ARATENER W R EEATRE RS ERE A B, R A8
AR AT, ERARHFIEF A Z A BAEL, KB TAER Ao o+ s ARTERF, RELT
FAMBA, 55 G E AR, EEAA IL-1a f1 TNF-a KB A5 (P<0.01): 5 Z KA R, IR B4 b 2 R A RS
BT A RAEF IL-1o RIKE T HE(P0.01), ¥ 25 R U FEE A 697 41 TNF-o RILE TFE(P<0.01), 5 P B 41 Hde, 2 E A
A B4 T6 9T 4 TNF-o K3k B T [ (P<0.05), 58 i B % Z A TR SR, b B E & 5 B IR 2445 , B 1K TL~1a TNF-au
I, WH] R R R,

(K$EBIR) HEF; PHER, ARHZA TR, REFT; DN F-1o; BEFLE F-a

(FE43SIR285.5 (ERFRERG)A (XEHS )doi:10.3969/).issn.1674-070X.2024.11.008

Effects of Runmu Decoction steaming on tear secretion, corneal and
lacrimal gland morphology and expressions of inflammation-related
proteins in rabbits with aqueous—deficient dry eye

XIE Sijian', MA Xiaoya', TANG Yifei?, DU Jiaqi’, FENG Xian®, LAI Juan', WU Jingtao’,
JIANG Shangping’, PENG Qinghua'*

(¥ #5 B #3)2024-05-06

(BT B VA BE TR H (21C0249) ; 5 H B 25 R2EREMIE S50 H (22023XIYB24) 5 i g P 28 25 KA AELE BB 3 4
5 H (2024BKS005)

(EMS1EE ) 254, B, 908, 198 A= 50, E-mail : pgh410007@126.com,



1992 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn 2024 45 44 3

1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China 2. Xi‘an Jiaotong University, Xi‘an, Shaanxi

710049, China; 3. The Third Xiangya Hospital of Central South University, Changsha, Hunan 410013, China; 4. School of

Medicine, Xiamen University, Xiamen, Fujian 361023, China; 5. Ningxiang Hospital of Chinese Medicine, Changsha, Hunan
410000, China

(Abstract] Objective To observe the effects of Runmu Decoction steaming on tear secretion, corneal and lacrimal gland
morphology, and expression levels of inflammation-related proteins in rabbits with aqueous—deficient dry eye. Methods Thirty
healthy New Zealand white rabbits were randomized into blank control group, distilled water group, positive control group,
combined treatment group, and Chinese medicine steaming group, with six rabbits in each group. The blank control group received
no treatment, while the remaining groups were treated with 1% atropine sulfate ophthalmic gel in the eyes for 3 consecutive days.
After successful modeling (starting from the 4th day of the experiment), the blank control group was fed routinely in a normal
environment. The distilled water group was given distilled water that had been heated by a Chinese medicine steaming apparatus
for steaming the eyes as a control treatment. The positive control group was treated with sodium hyaluronate eye drops, one drop
each time, four times a day. The combined treatment group was treated with both steaming with Runmu Decoction and sodium
hyaluronate eye drops. The Chinese medicine steaming group was treated with Runmu Decoction that had been heated for steaming
the eyes using the Chinese medicine steaming apparatus for 15 minutes each time, once a day. Meanwhile, 1% atropine sulfate eye
drops were administered to all groups to maintain the model until the end of the experiment. Schirmer I test (SIT) and corneal
fluorescein sodium staining (CFS) scoring were conducted on the Oth, 3rd, 7th, 10th, and 13th days of the experiment. Corneal
confocal microscopy was performed on the 3rd and 13th days. The animals were sacrificed on the 13th day. The morphological
changes of the corneal epithelium were observed using a light microscope, and the histomorphological changes of the coreal
epithelium and lacrimal glands were observed using an electron microscope. The expression levels of interleukin-la (IL-1c) and
tumor necrosis factor—-a (INF—o) in the corneal tissue were measured by Western blot. Results Compared with the blank control
group, on the 7th and 10th days, the SIT values of the distilled water and combined treatment groups decreased (P<0.01), and the
CFS scores of all groups increased (P<0.05). On the 13th day, the SIT value of the distilled water group decreased (P<0.01), and the
CFS scores of the distilled water and positive control groups increased (P<0.05). Compared with the distilled water group, on the 7th
day, the SIT values of the positive control and Chinese medicine steaming groups increased (P<0.01), and the CFS score of the
combined treatment group decreased (P<0.05). On the 10th and 13th days, the SIT values of the positive control and Chinese
medicine steaming groups increased (P<0.01), while their CFS scores decreased (P<0.01). Compared with the positive control group,
on the 7th day, the SIT value of the combined treatment group decreased (P<0.05); on the 10th day, its CFS score increased (P<
0.05). Compared with the combined treatment group, on the 7th and 10th days, the SIT value of the Chinese medicine steaming
group increased (P<0.05). Compared with the blank control group, the density of corneal anterior stroma nerves in the positive
control, Chinese medicine steaming, and combined treatment groups recovered to some extent, and the cell morphology was also
close to that of the blank control group. No obvious corneal epithelial tissue damage was observed, and the basal cells were neatly
arranged, with the morphology similar to that of the blank control group. The abundant cytoplasmic secretion of the lacrimal glands
and intact, orderly corneas of the combined treatment group were the closest to those of the blank control group. Compared with
the blank control group, the expression levels of IL-1a and TNF-a in the distilled water group increased (P<0.01). Compared with
the distilled water group, the expression level of IL-la in the corneas of the positive control, Chinese medicine steaming, and
combined treatment groups decreased (P<001), and that of TNF-a in the Chinese medicine steaming and combined treatment
groups decreased (P<0.01). Compared with the positive control group, the expression level of TNF-a in the Chinese medicine steaming
and combined treatment groups decreased (P<0.05). Conclusion Steaming with Runmu Decoction can promote tear secretion, reduce
the damage to corneal epithelium and lacrimal gland tissue, lower the expressions of IL-la and TNF-a, and thereby inhibit the
local inflammatory reaction.

(Keywords]) Runmu Decoction; Chinese medicine steaming; aqueous—deficient dry eye; inflammatory factors; interleukin—

lo; tumor necrosis factor—-o



2024 455 44 4

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 1993

TR Sl T B A S o e |
AL TH AR R (80) MR e A BRI S A, DA i S R
P AN AE PR B AW 2 i B A O A2 PR e, IR
W ILAEARALARHIR T MRV S RO W RS
R AR S AT B 06 B, T HGE
AR ) TR R R R 7 B A LA AT
AE-FBUT A M IR BN L SRR A5 67 T 1 251
I, THRANGRY Y RASIC N W NANRA TR 4R
W, AR IR 2N 5%~50% , T FE AR A
IR RN 21% , FBAF FIHERES, PYEIRYST
THRZ A TIHBEAUTIE JURIBIT R
07 TRk P B, TR & IR pf
IR “ I S5, (LR PR - AT FRE) T L IR
HMHKAGE  TANIEAE” BRI R BEhE IR
WAV, VA BRI CIL , 7 38 2545, A 2 AR ) i
{2 DR WG RET] S R NG RESTP A= I RS
Horp 2 B2 2 h B IRBHA T T IR 098 AR
T30 ARE LT M | A MR IS 32 5, D
S BRI T R B 3%, HEA AR
B R AR i AL,

HRNE e HIR P EE L5 BATLAR O, ZRK ARk
Z IR B F2EE AL D MR 2 1 B 40 (A L B A
BENEE 1 B ) B TG HR SR JEAE PRIB S I [ AN G Al 22
S4 50 A B B (mitogen—activated protein  ki-
nase, MAPK) fll# X ¥ kB (nuclear factor-xB,NF-
kB) 1155 38 % , folf 55 20 0 AL [ 0 1 20 LA R -1
(interleukin—1a, IL—1a ) Fl 84 IR BE [ F — o (tumor
necrosis factor—o, TNF—o) /KTt 5, InEE M AR 45
FRAEIE SN, 5 A IR

ABIFFEIUAIETH PR 25 S SAE A G H 3Rk

FAE AL, o SR8 22 oA R IR T T A 1R
LI

1 &8l

1.1 3RLEzh¥

3~4 IR A FRERT VY 22 K 1, MERERS AR T
#1.5~2.0 kg, WHRFE, W REAKIESRS .
1107301911000007 , Hi #1 e AF-AE B RHE A BR A F)
P4t 4 ATIES . SCXK (i) 2015-0004, #4357 T
R b B 2 K2R S S o AR EE S 50% ~
55%, % R 21~26 °C, 1 58 1 H, 30 9% H F A k)

F R F R OK, PRERFEE T T 2, A
F 5% 28 WA Hh s 25 AR H R L S Al ad, s it
3. LLBH-201907230014,,
1.2 #44

1% 2 P 46 o MR B S (RLA% 2.5 /32, TR
TR 245 R A BR A W] [ 24 1 . H20022295, 41t
5180801 ) ; B ISR M FR VX (0.1% , BLA% . 10 mL,
T ] T 3 2 A R A 1 2 SR RIE S
H20150150, #£ 5 :307662) ; SE 2% 243 H iz th £ 4 |
MUH MR IR AR SR BORAE BT RE
VKA AR, o 2535 R W s 2 R A —
BB rh 2 b, 2 BRI DK b B2 IR B ) B 22 245 W) il
J5 i I FE RIS HLEOR D 48— R R T AL
1.3 FERAKFSNE

Schirmer {50 I8 4% (K HL 5 WU B AR T & A R
3w A5 20150040) s OCE N (T HIBIGHIZE T,
L5 . XY19118) ;4% 2 T W i W (s FE 4k IR 4B
VIR A FR A A 5 . CR1802175) 52.5% % ik [#
EW (BT H) YR A RAR S .
20180918) ; /IR, TL—1a BATEREHTIAR (FE5:20010) |
/N TNF-a BSEREHTIA (H1E5 . 20161) ¥ F 26 ]
ProMab Biotechnologies /A Fl ; 3-8/ & H (B-actin)
PATTREHUA (5 Cell Signaling Technology 7Y ),
#t5:4790)

R AR WREE A SR (TR R AR 0 w) | Al
5 :HRT3) ; i 24 SEZEI0 7 (T e AR B T BRI o
WA B 1S HKHL-XZ-110) ; TH2LRT (5
SIS RHE B A BRA ], 5. YZ3) ; 2 D)
P VKA P D Al e 2L (A 5 R B AR T LUK
WA RN, S . JY-600HE . JY-SCZ2+) ; £ 1)
REDOERUGAL (RIS H A RHE A IR A F] TS
Odyssey CLX),
2 Fik
2.1 #RBIEN SHARTFM

M 30 HEeg sy b, BEALZE 24 2, SR
1 RIFUET LA 1% B 2 BT i B 68 Je |, s K3 WL
R4 X (8:00,12:00,16:00,20:00) , £E VK 1 7 , SEEE
3 RIATENYSE , RATER M IARE: (Schirmer
test, S I T) MAMZEZ YLD (corneal fluorescein
staining, CFS)IF4E Ry 4@ A2 5 /T i) bR
PEN, SRS R R R XS B2 rh 2l B



1994 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2024 45 44 4

A BRIy T Al AR, Al 6 H e
FARMEZS AR IR, AR dsE RS s 751
AFIR 1% AR BT At IR SR, 4 T8 XUIR 49K,
PAEFFRETY | B R SR,

25 FOM BRAUE IE WA R SR . HORAL T
TR IE TR 2, , BT XS HRZH T LA B SRR A R
AR, 1 U 1,4 Yd; 2 AR AR PP 2 KR

TEHRIAYT , ik Rl 28K T 24 BEZRIRY T
TP 7K S ZE MR X AR HE
2.2 B

WK 2 )5, BRI A ST 45 AL 30 W), 2L
1 Rl JHIRE B 4% R P RS, T
LGS B H 1 HATH BRI S A 2.5% % — b, 1]
THIBDIEE TR 3 H AR A RS ,-80 C
A7, T Western blot 3R 1L-1a 5 TNF-a %
KK,
2.3 HiER
231 SITHM AT 0.3.7,10,13 K,
6T FHVH YRR I 08 AR SRR T R o b i, K AR A — i
P55 mm, BT RGN 1/3 Z5RgE Py, HAxE
BT R RERT, T A RIRIAA 5 min JFEE 0
SRURAUIRE R B LR R AT 43 A BE ), ) 2
Ak mm, XA R EE K 3 Uk, UL (E i
KEER, AR W R AT, B A AT |
Hi S EBH SR TR RO A
232 CFS PE4rKGI #4178+ 1% 0.3.7.10.13
KB e e e g, 2908 R T 245
e, T2k B EDOER 50 TR R,
2 MRS 5 FH AL BT g SR R AT I3, R i ) ot
R R Y, et BHPE B R A IS B AR Y e
PEREREIR . PR YLATE AR 12 433 A ot
O30 4 DGR BENZER 0~3 4, TCYG R 0 435 1~
30 MAVIRE SN 143 KF 30 ARG (i g
KRG 2 535 NI B IR Rl G | 22 S st
Y5 3 4y, BEBUE M KA IR R HEA T4, B
V- IE N B 4
233 MBEARILRE DRI B TR T
AU A A T B A PR AR, 25% S b
JPRTERS, 7E ) Be 3 ThT Ve Pk b S 378 I R e, O ke 7 45
JEEMGAFEL, Ay BIFESCIREE 3 13 KRG A i ik

JBT P % R AR R L T A A S
234  AREIGHRPDCEMEE B RASES  BUA
JEFNTHIRA T 4% 2 R PR P E 24 h, A
Y] R HE Qe SGEE WA T B 4t 2 Fn
9| 7
235 HERMHBEUWEE BT RIHRAZ, T
2.5% % [ A2 24 h 5, B BRI IR S
A
23.6 IL-la 5 TNF-a FEKFKEM 441 B
Jei , B G Ff RE A FH S4 247 , BCA 35 65 43071
RO 2 2H 28 VR B F B AR P O, A ARG o
W, HE T 100 CA& BB 10 min, fE AT
e, UK FERE B E S 3T IL-1a(1:
1 000) . TNF-a(1:1 000)F1 B-actin(1:8 000)Hi {4
BT 4 CHFER, I TBST $EE 5 s, K3t
(1:10 000) 5P E T=EHFIK 1FHF 1 h, ECL
MG, FH Quantity One JKEE AT 802 TG 2
AT, D H A8 1 R X 6% B E (integrated
optical density, 10D), LA B-actin ANSHEH, &
HWEMH 10D 5N SHE A 10D B HAE, L FRRE
F AT
24 FitESH

K SPSS 26.0 GE it 2% S XU AT 4 BT
SEEEHE T ERORL, R s " FR . IRANIEZS
Gy AT Y 22 4 TR B LU R T B R 3R O 26 3 W, O 22
& LI LR ) LSD ¥, T AT E
Dunnet T3 Ki%:, LA P<0.05 WEFAG 2L,

3 H#R

3.1 BHBBIERKENER

3.1 HASITIIE SEEOR,FHSITE
S TGEH R X (P>0.05) , 525 FO IR HL A, 52
BEE 3 RHARKA S 1T WK (P<0.01) , F BT
AU, NI 525 X B HLg , 758 710 K, 2548
KA BRAIRITAL S T T B (P<0.01), 75565 13 K,
MK S T TR#IR(P<0.01) , SZ8IBKA LLEL, 78
557 R P IR A 2 AR ST T Fhim (P<
0.01); 7E55 10,13 K, FHPEXTIEZL K AIRY7 4
2GR S T T Jhim (P<0.01) 5 FHPEXS BREH oA,
TESS T RV BRAIGITH S T TR (P<0.05), S5BEA
BITHLLREE 658 7,10 K, P2 R4 ST T T
(P<0.05,P<0.01), FEILFE1,



2024 455 44 4 R H 2GR 27244 http://hnzyydxxb.hnucm.edu.cn 1995
3.12 A CFS PR ILEL  SCHEs 0 K, %4 CFS F 2 R AL R R F % CFS [ Rl el
PSP SRS X (P>0.05). S0 3 K b5 PG MARALAES 3 K (LR B r AT E

P BRAH Ho A HoA &4 CFS 143 T (P<0.01) , 3%
WAL HE S iy, 528 O B AL L3, 7626 7,10
K, ZRAEK AL BAME XS BEZH 6 AR YT P2 R K
#H CFS 3743 T (P<0.05, P<0.01) ; 7645 13 K, 751
TR FHPEXTREZH CFS ¥4 T 5 (P<0.05, P<0.01)
SRMAKA L, 7E5 7 K BAIRIT 4 CFS 1F
I3 FEAR (P<0.05) ;55 10,13 K, BHE: X FR 4 A ep 24
R4 CFS PR (P<0.01) ;45 13 K BRAIGYT
ZCFS 43 B AR (P<0.01) , 5 BRPEXS BRAH L #s, 76
5510 K, BRAARITYL CFS W43 FHE (P<0.05), T
%2,

B IR 2450005 5 7 IR SR X Sl i (A v | 4
10 KR DLB i e 4 DB 55 13 R T X o, 48
AR R O A . IR 1,

32 BARSFENRER

3.2.1 AL BIEBEIER 25 X IR AL A L
JERIRE R o SURZ W BRI 48 5 25 IRK 2 A
£ BT R T P 2 2 A % B R, HL A BRI 4
SeEPERR  UH RT BB TR R SOGHY E 4R 22
BEE X B2 BBy 2H A v 24 B 2 2 S o iy
JET R 2% BEA TR, 20 IR A 420 2 6T R
UL 2,

F1 ZBAEARERESITHRE(x+s, mm)

Table 1 Comparison of SIT values in different periods among different groups (x+s, mm)
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Table 2 Comparison of CFS scores in different periods among different groups (x+s)
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BAIRITA 2.33+1.15 6.17+1.89%* 3.4242.02% 42542 30%# 3.08+1.44%
th2l B R4 1.58+1.44 6.67£1.87%* 4.67+2.90%* 3.2542.45%# 3.00+2.49*
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Fig.1 Pictures of typical CFS of the white rabbits in the Chinese medicine steaming group
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Fig.2 Corneal confocal microscopic observation in each group
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Fig.3 Observation of corneal epithelium in each group by light microscope (HE, x200)
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Fig.4 Observation of lacrimal gland in each group by light microscope (HE, x100)
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Fig.5 Observation of lacrimal gland in each group by electron microscope (x2,500)
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Fig.6 Bands of IL-1la and TNF-a protein in each group

£3 HBAIL-1aTNF-a RIEELE (345 ,n=3)
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