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Effects of Corni Fructus on retinol transport in mice with dry eye syndrome
induced by benzalkonium chloride
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Liaoning University of traditional Chinese Medicine, Shenyang 110847, China

Abstract: objective To investigate the regulatory effect of Corni Fructus on retinol transport, and to elucidate its molecular
mechanism in the treatment of dry eye syndrome and enrich the basis of “acid tonifying liver and improving vision”. Methods A
total of 60 BALB/c mice were randomly divided into six groups with 10 mice in each group, including control group, model group
(saline 0.02 mL/g), positive control group (Dendrobium Nocturnal Pills 2.9 g/kg), Corni Fructus low, medium, and high dose group
(12, 24, and 48 g/kg). The dry eye model mice were induced by the benzalkonium chloride eye drops. After successful modeling,
mice were treated with different doses of Corni Fructus decoction for four consecutive weeks. One hour after the last dose, the
intervention of Corni Fructus decoction on dry eye model mice was evaluated by determining the amount of tear secretion and tear
film rupture time. The content of serum preprotein (PA), RBP, and retinol in liver was detected by ELISA method. The expression of
CRBP and STRAG6 in lacrimal gland was detected by IHC and Western blotting. Results Compared with the control group, the tear
secretion and tear film rupture time in the model group were significantly decreased, and the serum PA, RBP, and the content of
vitamin A in the liver of the other groups were significantly lower than those of the control group (P < 0.01). Compared with the
model group, the levels of serum PA, RBP, and vitamin A in liver were significantly increased in each drug intervention group (P <
0.01). Compared with the control group, the content of CRBP and STRAG6 in the lacrimal gland of the model group decreased
significantly (P < 0.01). Compared with the model group, the content of CRBP and STRAG6 in the lacrimal gland of each drug
intervention group was significantly higher than those in the model group (P < 0.05, P < 0.01). Conclusion During the occurrence of
dry eye, there are vitamin A deficiency and retinoic acid abnormal transportion in the body. The acid drug Corni Fructus can improve the

status of vitamin A deficiency by increasing the absorption of vitamin A, and then regulate the process of retinol transport. This may
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be one of the molecular mechanisms of acid entering the liver and improving vision.
Key words: dry eye; retinol; Corni Fructus; retinol transport; PA; RBP; CRBP; STRA6
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YeAf i BB RZEFIGEE, R AN e
BEPERITIRE, 2 AR TR 28 1 A B DA K B 9 40
Thee, JLHX MR K &AWL EZEREm, )
B BAEAE T R, 7EA SR R 45 & B 1 (RBP),
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1 #H
1.1 Z5%t

IIZEWE (L5 1802263), LA H
PR EIAEFS, Z000 7 HH I8 24 K 2 24 2 B P i e #02
W€ NILZEYE Cornus officinalis Sieb. et Zucc. 1E o
1.2 SKIEE4)

SPF % BALB/c /N 60 H, 6~8 %, 45
& 18~22 g, MEMERY:, WHL T RKAELYRE A
FRAR], SLRBYEF*VFANIES SCXK (12) 2010-
0001, TAFRT LT HERZ R SEER s, Se5
FWIAZRVFANE S SYXK (32) 2013-0009. & M 1%
TFE 1 e IR .
1.3 AR5

AALE W H Sigma AF], fits 12060; At
B, A A B A PR A = RS2 A
7=, b5 16013364, PA KGR & A0 T A AG
G RBP Al a7 G008 T U R A2 7 52 A BR
~#l; RBP. STRAG6 PULIAIEH Abcam A ] .
1.4 {488

Antho2010 ZYEEARAX, BLHLF) % A F] A2 75

RM2235 BUYI b, EEDE-R AW, SHA-B HfEiR
KIBIRG %, FIMEAEAER) ;s EPS200 AL HLIKAY,
L REERIE AR AT ; 4200 SF AU G 54T
ARG, FRRERHEARA .

2

2.1 WIZREEKBLRATH &

Ll 2B /K B B £ 228 < R 2410 5 ROk &
P S5 bR % VAR BRI ZRBE AR A 100
g, W8 &K, IR 30 min, EAKEIE IR
30 min, B3 EAMmIE, AN 6 fFEK
HIZ 20 min, BHIEL, &IF 2 RIER IR I
wedsm, W, #RE 500 mL BT, ik %0,
PEZT, EDAS A% 0.2 g/mL [ L ZE 50K B AL 82777 -
W8 B 5 R B 8 5 & 4 B0 il o 1.68% il
0.92%, MFEDECN 2.60%, F4 (hEZGH) 2015
R R ETEET 1.20% M REZRM, DLLIZRgE &
RHFRFEREATIRE, 7RG R 0.61 1.2, 2.4
g/mL, 4 CIRAF% .

22 DAREEGIE

60 A BALB/c /MNRFEHL N 6 4H, &4 10 K.
Iy RN, REIRUA,  BHMEXT A RO AL A
IZEWR. B, mlE (12, 24, 48 gkg) . &
STERLH AN, AU/ SR 2 T XUHR i 25 4L S e v
W BT AR A . AL E R IR N 0.2%, T
MR S pL/MR. B 1R, &2 6 M.

THHR 6 J 5, % 2H /)N BRCR FE N e e 4Rl e
BEREVEVR S i o SR RO E e ik WL TH A 2R
I A AP RS 2 15 B ) o
23 ZYTFm

R D Ja, O H T AR, X HRAH /N BRAE
REFE, IEHEIE. MAANR ig ERFEEK 0.02
mL/g, &H 1%, ES: 4 F. BHESIRA ig £
WA 2.9 gikg, BEH 1K, ELE4 H. FCRAR
B, PUIER A& 30 g NbsdE, RIENRS

LRI A AT IS, B LA
A NN RS NFERGHIER 3. 6. 12 f%,
FrAA 2575 BN 12, 24, 48 g/kg. &FH 1k, #
GRenth 4 1.

2.4 ESEXGIEIRMEERMIIE PA. RBP 7KF

RIRGHiIE, &2H/N R T OO € THR 7 2 A
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TR 2L (), BRI, ZBR)E KN REEA I, 4
BOIR, SR B S e B AR e A
3% PA. RBP /K, & B & it o P
2.5 BEEEL G RN MY A AT B 5 1 = B2

/NI fE AbSE, TRGEE T K L, FITF
FEEE, REAIEAZ 200 mg A4, 2T 1.5 mL %
7Y, —80 CHRAF. RABEI IR (L4l
D) VEAT I 2 2R 50 % AP A B B KT, 3R AP IR
FEIE UL AT
2.6 THC:ZEHMERREZEF CRBP & STRA6 &R
FTIRIKF

FH/NRBENUER 6 K (12 HR), DAHRFEIET &
IREHE B MR ER SR ARALZ, RIET 4% 2%
RS AWT, HIREE 24 h 5, #IS%AEY) A, R
F THC ¥:AG0 CRBP K STRAG6 IR IEKF-.

WU &Y A, B EK, PURBE IR
PR IR S AR, B Th, —H0 (12 400)
4 CUKFEWELR, —h=iRHE 2h, DAB &1,
HUBARE Y, B IWEIRER T, e s A
BEALILES (PGB (4D {8, VAHISEAE N Z
FEAH BB ARIBKF, 75005547
2.7 Western blotting Z# B ARZEZN+ CRBP &
STRA6 EHFRIAKF

FH/INER L “2.67 TR 7R A A I HR 3R VE i
HI, AURLRATE, K H Western blotting 74461l CRBP
J STRA6 MIFRIEKF-. RAZ ML IRTE IR 2
hRER, EREERENEEARE, A SX Lk
FEGEPRI, WhKIBASME 5 min, LAEEAL 50 pg HIZEA
HHT ERE, JREEEK, BRI E A
EZ PVDF i, —¥H0 (1:500) 4 COKAEM & T4,
THUEERE 2 h, VBN ECL KAWL, B
BB AT R G R EUE,  FFE S0 K FEAE, LA
H 8 EUK BEAE 5 N 2561 I FEE I EU B i iR
FI A RIE AP AT T b o
2.8 ZItFEHE

F SPSS 16.0 43T G240, Jeitir Ty
ZWIFFHERL, S5 R B A BENLIR 7 2 it
(One-way ANOVA 7%), HdEILLx £5 £ox. HIA
PP ELBCR A LSD .
3 #R
3.1 WFREX FRERE/NFRB RS E AR
eI A

SEIGE R IR, SXTHRAIE, A NRE

AR AR I K P B b (P<<0.01), THIERE
ZUI ) B B4R (P<<0.01), W# 1 M1 2. SHEAIAH
bede, #2590 T/ OB pE 40 K A
FAREFERI N (P<<0.01), YHIBEAN 24 A () AN [ i i 1
I (P<<0.01).
3.2 WWEEXTFRRERE/NEMAEF PA. RBP K
FHIRZ

HA/NEMLE PA. RBP #illgh B Eor, Hxt
FRA LR, BB/ IE PA. RBP /KPR
it (P<<0.01). HBIRIALLE, #2434l
% PA. RBP /KFEEFE (P<0.01), WK 3.
33  WZEBE FRERE /)R ATAEE LA M EBZK
S a:ap A1)

xR L, IR/ RO IT 41 U0 B K
PREFERFK (P<0.01). SEAALE, BRiZEE
VR, S259 T TL /N BT HE 4L 200 B i K
BETHE (P<0.01). SN RA R, 125K,
R 2 /N RO 2H SO0 B K BB PRI (P<
0.01), W% 4.

F 1 WEREMNFRERE/NRBRMIDENEI (X L5,
n=10)
Table 1 Effect of Corni Fructus on tear secretion of mice with

dry eye (X £s, n=10)

AH AR — e R mm
EeE kil hY)E
SR — 6.95+1.01  6.98+0.64
F — 2244052 22140577
FBROE R 2.9 2274048 6214+1.04"%
g 12.0 2.1040.50"  4.1140.77"#
24.0 2224054 4.6940.67%
48.0 2204049  6.6440.92"%

HXIRALE:  TP<001; SRAHEEL #P<0.01, £ 2. 3[H
**P<0.01 vs control group; #P < 0.01 vs model group, same as tables
2 and 3

F 2 WFRENFRERE /)R B R A E 520G
(X £s,n=10)
Table 2 Effect of Corni Fructus on tear film rupture time of

mice with dry eye (X x5, n=10)

5l g/ T A 2L 18] /s
(gkg™h il )]
it e — 6.8540.49 6.84+0.45
F TR — 1.96+0.25"  1.67+0.23"
AR R 2.9 1924021 4.4740.59"
ES 12.0 1.84+024"  3.6640.54"
24.0 1924021 3.9640.65
48.0 1934022 4.9240.54"
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&3 WFEXFRERE/NRMES PA. RBP KFEHIF
Mg (X *s,n=10)

Table 3 Effect of Corni Fructus on content of PA and RBP in
serum of mice with dry eye (X *s, n =10)

5 B FRERE N RIBBRE LR S CRBP. STRA6
FTIEKFHENE IHC %, X £5,n=16)

Table 5 Effect of Corni Fructus on expression of CRBP and
STRAG in lacrimal gland of mice with dry eye IHC, X *s,
n=06)

Faili=v]
ZH ) » PA/(ng'mL™1) RBP/(ng-mL™")
(gkg™)
xof B — 1.20940.177 2.48640.387
it — 042440052 0.72410.144"
ARG 2.9  0.683+£0.070"# 1.51740.227"#
1 ZEws 120 0.64310.077"# 1.3114£0.198"*#

1.569+0.263""#
1.858+0.360™"#

24.0  0.71540.097"#
48.0  0.79610.135"#

F4  WFREX TR/ AT LR M R EZK A2
(X £s,n=10)
Table 4 Effect of Corni Fructus on content of retinol in liver

tissue of mice with dry eye (X *s, n =10)

2H ) HE/(gkg™) M EEHE/ (ug-mL™")
xof — 1.609+0.195
LAY — 0.640+0.166™
AL 2.9 1.070+0.146"#
iZEw 12.0 0.66410.153"4
24.0 0.864+0.138"#"4
48.0 1.057+0.172"#

ExIRAE: "P<0.01; SHEAALLE: #P<0.01: SAHMK
LR ©4P<0.01
**P < 0.01 vs control group; P < 0.01 vs model group, 24P < 0.01 vs

Dendrobium nocturnal Pills group

34  WZFREXFRAERE/NRIBIRELH CRBP.
STRAG6 FIA7KFHIF2 N

IHC iERr il 25 R o, XA b, B
INERIFIRZH S0 CRBP. STRA6 ik /KT & A%
(P<0.01). SHAIA LI, K259 T Fidl /s BIE R
ZH2H CRBP. STRAG6 Fik /K- TR (P<<0.05.
0.01). HPHMENTRRZL LR, 1Lz e m i/ RIB AR
ZHZ1 CRBP. STRAG6 FRIA/KF- W3 T+ 5 (P<0.01).
nxs 5K 1.

Western blotting AR 45 R B, SXTHRZL LG
B, BN RIEIRZA 2 CRBP & STRA6 FKik
KPFRZERK (P<0.01). SEMALLE, %24
TFH /N IR 2% CRBP. STRAG6 FRiA/K T
FTtE (P<0.05. 0.01). HPAtEXHRA LS, 11
Ze P T AN BRI 2R CRBP. STRAG6 Rik
KPFEZET R (P<0.05. 0.01), W% 6 5K 2.

biilk=v] AfH
Aol
(gkg™) CRBP STRAG6
X —  0.257£0.027  0.254£0.038
R — 0.113£0.021™  0.120£0.019*
PO 29 0.180£0.017% 0.182+0.020"#
1%y 120  0.161£0.017"% 0.153£0.018™

240 0.21240.028"#2 0.208-+£0.031"#
48.0 0.230-£0.029*24 0.229-0.030*24

Syt "P<0.05 TP<0.01:; SEALILLE: *P<0.05
#Mp<0.01; SABBOEAMALE: “P<0.05 ““P<0.01, 6
**P < 0.01 vs control group; *P < 0.01 vs model group, 2P < 0.05

AAP < 0.01 vs Dendrobium nocturnal Pills group, same as Table 6
4 g

FHUE S MBI R AR N &
W R Z AT, BEA B N i I3 B
RBP, 1T ThREFEAS I HF4 A i & e b, i
L IR AR B /K P FEAG, B0 55 6 BURME T B
FEE R R AR E.

MBI — R ARAE L &9 . TR R, M
TEIEN MAE  R A BA R R, e
il Z I, PR AL A B E R 0 B i ok B i,
TS B AR IR A K, TR e
FANEE b R A B AL o T A T T A X — e,
58 A7 B 7 00 0 e AL R b b R e, R AR
R AN FIAR AN B o B A ). PRk, AR
T (1) e i i R e T HRRE R R 2B i R R IR R E
HER.

MBI 3 BAEE T I, AR H R TR EM
TERERS,  EREE 2R R A R K AR, RS S
RBP K PA &M E &K (Ea KGN, I
HAES W AR B0, FRRECR IS, 2k i
¥R, a0 hl, W EE-RBP-PA B &
EHENEH A G, B RBP S b2 ik sh
&y R EER AN, RBP RBISE sfdidr,
MEARPRE, FHRARNE, KRIgsE 40
ZARIGE ST, G INERUE RN B /N ) RO,
IR IEIRIO F— 7T, 3 NG A PR B
2RI EZ RS S, RG-S CRBP M4 &k
HEM, W52 A S B s i, Mk
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CRBP

STRA6

128 12 gkg!

6 LLZREEX FERER BV NRIBARE LA S CRBP. STRA6
FTIXKFEBIZZNE (Western blotting, X *s, n=6)

Table 6 Effect of Corni Fructus on protein expression of
CRBP and STRAG6 in lacrimal gland of mice with dry eye
(Western blotting, X *s, n=6)

s1 ikl BAMRIER
(g'kg™) CRBP STRA6
of HEL —  0.570%+0.064 0.58240.071
e — 0.260+0.047  0.257+0.049*
FARBOER 2.9  0.4331+0.055"% 0.41540.056"*
gy 120 0.3260.034"#A  0.34240.0437#2

24.0 0.43740.052"%  0.446+0.066""*
48.0  0.49940.060"#22 0.49740.067 %2

M55, PA. RBP. STRAG6 K% 7 EEEH.
T AT B BEAE N R IEAE D) A . AL S B
SRz ol B R HR TR, SRR E S b

1112€%5 24 g-kg™!

112E 84 48 g-kg™!

1 WS FRRERRUNFERREL T CRBP. STRA6 FRIAKFHIEN (IHC, X400)
Fig. 1 Effect of Corni Fructus on protein expression of CRBP and STRAG6 in lacrimal gland of mice with dry eye (IHC, x 400)

CREP

SVUNIE I —

N e — — ——
X OB AEBot_12 24 48
WIZRF (g kg™)

B2 WZREEFERAERREL R IEBRE LS CRBP. STRA6
FIEKFHIFZNE (Western blotting)
Fig. 2 Effect of Corni Fructus on protein expression of
CRBP and STRAG6 in lacrimal gland of mice with dry eye
(Western blotting)

M 2RI, 2 R IR IR A
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ARt Fas RN, RILEEEE 6 B, /NRIE
WAy a2 NI, THIER N () B A, 45
DA SCHRIHRIE, $R~ R L& 5 10T HRAE /N B
B AR T HEU ) 25 1 2B K BRI T U
R Ll 2 B e % B S N IR L U T BN T IR E
Mo FE— ARG /IS BT IR 2E 253 A f 0 2 152 S i 37 o
PA. RBP, ZiFRIMSXHRALE, A /N
& PA. RBP 7K~V S 2 23 b R B8 /K~ J 25 B
iX, MZWTHE, MRILEH PA. RBP KF K
JFF I 2H 2R A W B K ST S 2 T . 45 R ER, TR
FERAERT, HUARL TR B EEG ZRES, TR, B
KPR B B AS BE AT 20H1 ¥ RBP AT PA (1) 33,
1% PA J RBP RiAAKFREAK. bl WL, hz
OO AL RE R SOR B A (R, nT Rl i e
HEREE BE A ST S B 1 PA R RBP FRIAK
S, IR T AL R S .

JHARZL 2R CRBP. STRAG ik 7K T A6 45
RER, XA E, BEAH/NRIERHS
CRBP } STRA6 FIA/KF &3 F#A%, 5820
5, ST AN RIEBR 4 ZH CRBP. STRA6
RIENCFAFRRER T E. SRR, THRER K
A AEBE A RBP ML SZAR KRS, tali e il 1R
E R AR B B 3 s A T BEAS, RN )
izt R A2 B T R, 125 S E R A RBP Al
HZREREAKTFEARDS, mlZEE TG, —#&
PURRIBIREF DA IE, sk 7 AR i,
NI A A5 TE R b B M () DR VR B SEB
FHRAEH -

ZE LRI, 2R i 0 A S R A R B
EMAER RS E A RIE, KETUTIR
EF, N “TRANIFIIE 7 (b B2 msig sie 7
S AKHE o
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