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Protective effects of Kouyanqing Granule on the
oral ulcer rat model with Yin-xu-huo-wang syndrome
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(1. School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, China;
2. Hutchison Whampoa Guangzhou Baiyunshan Chinese Medicine Company Limited,
Guangzhou 510515, China)

Abstract: Kouyanging Granule (KYQG) is a famous Chinese herbal formula for the treatment of oral
diseases in clinic. Based on the Disease-syndrome theory of traditional Chinese medicine, the present
study established an oral ulcer rat model with Yin-xu-huo-wang syndrome by the combination of 3, 3',
5-tritodothyronine injection and phenol burning. Through this rat model, KYQG’s protective effects on re-
ducing oral damage and promoting ulcer healing were evaluated including parameter detection and his-
topathological observation.
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1.1 zh¥

SD Pk KB 48 H, SPF 4%, A 120 ~150
g, M) AREESLRIY P oREE, FrHES:
SCXK () 2013 -0002,
1.2 {use

JRIFHL (MATRX) , o4 5 g vedy (B
A g A FRA ], KQ -250DE) , 1 773 #r K
V- (Sartorius) , HLFRIRIT (BRI g MC -347),
UKFH (Siemens), MEHANE (K6 cm, NEZ S
mm) ,
1.3 Z5g., ikF

ORERT (JMEA = I AC & 25 A R
oA, S J3M009 ), i ZE 48 K 43 S e i AR
26.1, 78.3 f1234.9 mg/mL; 4 &M (Jbi
[P R R AR AR, it 15121398)
FAZEMRKBCH L 7. 3 mg/mL; SUEALEN (RETTHRE
JRAEZERF T, 5. 20151028) 5 =L HUR AR
AR (HRERARAF, #t5: L720N03),
SeH1 0. 1 mol/L NaOH ¥5i (AEFEEL /K HE) 1 mL
WffE, A AR B AR K BE I BE 100 weg/mL; 2R
(SRR, 5. 20150503 — 1), 7&K
WiRE 2 90% ; SRk (WAt JUIRTTI 25 B A3 BR 2
m), fit45: 130601 ) ; BCA & ik 22 il e ik 1) &
(B RAEWH AR, &A1Y B AL i
(SOD) Mg . —% A A (NOS) XA .
P (MDA) il &, A e H ik - o4k
Yl (GSH -Px) Wl & (Fg s @A) LRt
5T o
1.4 IfEE

T ST il K2 e Rt 2 B b 25 SR 25 )
SEEE . YFATIEE. SCXK — () 2009 - 0020,
SCEG AR SPF 4, IRE 20 ~23 C, MXTEE
50% ~65% . TESCIBYNIE NHTAEE 1 5 TG 52

DY, o
2 U5 ik
2.1 5 R

HARIGAE , FZEE K B FCH I 50, 150 1
450 mg/mL; AEAFRE A (NP), 2 /K HC i

14 mg/mL; =@HURIRREZRR (T3), FH0.1 mol/
L NaOH ¥RV fife, PR A= BLER /K TE 1) B 100 g/
mL; REHZEBAKEEE ¢ =90% ; KA HABEH
A PRER K BCH 2 w =10%
2.2 BEMBENEEREORSRHRZER

K EBENL B2 O BRZ L BH A R TR 1T s it
A, KYQG ML & . Hifl &, mfl &,
NP4, F48 H. B adl KRS, Hasdak
B R TS = U IR IR 2R (5] 100 pg/kg,
1 mL/kg) , 25 FIA KRR BT v S S5 AR A 3
oK, BEEEN 14 d; B SA KRR (FRE A4
Hh) G R RRIE, B8R AT W AR R
BFWEAME (K6 cm, NEZAS mm) JEHRIHS
BIF-F5, WIN @ =90% Ky B 2 W 4f v] LUR 2 1
BR; R SRR A AR 3K T TR R BR PR DBRE 4
30 s, ATLEARZA S mm ARG, 24 h 50
g2, R AT HE E 425 KYQG fIk5 & 2y 500
mg/keg/d, KYQG H5|ig N 1 500 mg/kg/d, KYQG
BN 4 500 mg/kg/d, NP F)&Eh 140 mg/ke/d,
B 21 do 25 A MBI AL 45 T SR A B ER K
Horr, KYQG fIGFE A NP 5 18 o AR I AR S 35057
g
2.3 1EFREQ

1) B K HER IS bR —BOIRA: B H WSS
B A R/ME SZAE M TE L5 R
W BH PR RER/YOKE: BH
FRENEREEERREYERKE, FHEE
o= DR E R/ RREGE, POk E = SiK
Kt/ B R REGE; IKR: B H T BRI
T AT

2) OB lr. DR
Bz 24 h 5, KA H S5 BBCRE, WE
HutmraE . g, @aEN; HIUEEme.
KRG 1 h 5, BAMPLER?2 LRKKR, Sfw=
10% /KA FHENE s g bt 5, BEs KR AL
Wi, VL6 mm x4 mm RIKFHHET 2 00 R4
A, ZLWAEREKMEE, BT ¢=10% /K5
MRETE, 24 h JG¥ AR A T A B, HIVEY)
5, ATHLURENES; AR . RIRG 2N
1 h 5, BAKEA w=10% K& R &
SHbEE, BUF DSR2, A b KIEEvE, I8k
WKTERRE, #il% 10% 48505 (A8 iR
K. 179, V/V), B> (4 °C, 2 500 r/min, 10
min) , HBCETHWT4E, -80 C¥im, % MilH&
VEHA 4500 2 b 3 W B9 SOD, MDA, GSH - Px,
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NOS,
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B R HME + brifE22 380K, 18 H SPSS 20.0
HEAT R R J7 22500 (ANOVA) F T A5 56 73 #r
P {E/NT0.05 8 0. 01 A NA W EMEER.

3 4% B

3.1 BAENEROERZGAREEAEL
L) B KHEGERE, a1, B fos, #g

RESEEMYOKERR T84, 7205 R
JUHERN IR ASAE; A B EH W T A4 (P
<0.01), SBOERIHE ARFAE; PRl 2 T
F4l (P <0.01), SeBeFo OB ERFAE

2) MEBUzER: &2 P, BIA KR
FEREIRZE @ =90% ZRMKIBE, 24 h )5 B NEL)
S mm (EIEB, FiA RILA RS D
R, R BT

£ BRAUR B AT R AR e R OK B

Table 1  Changes of body weight, body temperature, food, and water intake in model rats
25 R D1/g R D14/g A D1/C Rl D14/°C fikfrd D14/g YOKE D14/g
2 H 280. 00 = 10. 68 330.25 £12.52 36.86 £0. 35 36.40 £0. 48 28.70 61.6
Rl 274.63 £15.31 282.75£16.69" " 37.08 £0.26 37.80£0.42" " 37.5 88.8

1) S EXIRALE, "P<0.05;""P<0.01, DI NIFUGEERES | K5 D14 I IRIERES 14 K.
*P<0.05 and ""P <0.01 vs. normal group. DI represents the first day of modelling; D14 represents the

fourteenth day of modelling.
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Fig. 1 Changes of body weight, body temperature, food,

and water intake in model rats
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Fig. 2 Formation of oral ulcer in model rats

3.2 ARFHKIXBAE X R OB iR m K R AR

E1ER

1) OBz mEfR2s{b: KA Image — Pro Plus
6. 0 MR Bz AR, Z5 Rk 2, K3 fr
MRo TEREBHZIE A 1 K, 24 KBtz R
BrRBEMEZES (P>0.05); 1EHETZE K
BT R, SEBIHML, GYQGAR, . il
NP 20 K B 141 i 57 Th AR 35 4 /)y (P <0.01, P
<0.05), FW KYQG 45245 Al i 537 @ 4 o
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Fig. 3 Changes in the area of oral ulcers
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%, . SREAWE SR 62.5% , NP A
HHE N 50.0%, ¥R E & TFREBEANEAS R
18.8% , FH] KYQG %52 J5 W] 4 Jd I s 5t I i e
IR U

3) MR IRA LR BMER . MK 4 iR, 16
FEBZIE I 7 K, 24 B R g5 5¢
B, CRIEMMIREIE; BEAILL . FHIE L 4540 ik
W, WEEHARNAE, A RAE MR TE; KYQG
K, H. m3 AR bR s R iR
IS, RAFAHMIE oD, RZFAZ. BB
MAEREA; NP 2. b e 250 58 88 R 2 ik 2 94
&, RAEANMIB R/, RN 25 R R
KYQG 52 J5 nlfE B - e a5 mig &2, i R

REZANIR G, (2B G

4) DERE AL SR AR . dik 4 FoR, 1
HIZH KB SOD, MDA, GSH - Px, NOS ¥ % 4
WEAZA, A R IR A R, RS
BT FEIEBUZRE 7 K, KYQG R, H. &
FIE G RE W S TH S I BR At ZEASC R SOD |
GSH - Px G #h, RHFEIKS A b EAM LA/
MDA &4k, NOS Jf P, H 52 B — & 1] f 4R ¢
F; NP ZR2GXF Lik 4 S E bR A 3 G 1R A
SRR KYQG 45 25 )5 AERE 15 BR 1 L b it
8 %L, PR EALNIAE ST, B A
MR

£2 BAKROESZ MR
Table 2 Changes in the area of oral ulcers
T A/ mm’ FLTRY KYQG i & KYQG & KYQG &7 NP
D1 13.67 £0.77 13.43 £0. 55 13.40 £0. 67 13.55 =0. 83 14.12 £ 1. 66
D14 4.53 +3.21 1.54 +2.19* 1.42 +2.19* 1.34 =1.75% 2.36 +2.50"
1) HaEx AL, P <0.05;"P <0.01, DI HFFIRZAZH 1 K5 D14 HIFIRAZ% 14 K,
*P <0.05 and ¥P <0.01 vs. model group. DI represents the first day of treatment; D14 represents the fourteenth day of treat-
ment.
*3 BRGNSz mE1E O
Table 3 Healing of oral ulcers in rats after treatment
215 7% D5 A% D6 A% D7 WA E MEEH BEAE %
%3] 16 0 1 2 3 18.8
KYQG {3 & 16 1 4 5 10 62.5
KYQG i 16 1 4 5 10 62.5
KYQG w554 16 1 6 3 10 62.5
NP 16 1 4 3 8 50.0
F4 KYKEN SOD, MDA, GSH -Px, NOS 4sfk"
Table 4 Changes of SOD, MDA, GSH - Px, and NOS after treatment
45 SOD/(U - mg™") MDA/ (nmol - mg™") GSH-Px/(1 - mg™") NOS/(U - mg™")
= 111.61 £18. 11 1.63 +0.19 74.41 7. 00 0.28 +0. 06
il 71.40+9.21"* 2.03+0.26" 63.15+6.51" 0.51+0.11°"
KYQG 151 & 93.73 +8.46" 1.75+0.28 72.53 +5. 14" 0.30 0. 05"
KYQG & 93.94 +4, 38" 1. 64 +0.29" 73.03 4. 81" 0.29 +0. 10"
KYQG /&5 % 124.02 = 12. 97* 1.54 +0.22* 75.58 £3. 67" 0.26 +0. 03"
NP 109. 78 7. 49" 1.55 0. 25" 75.72 +3.05™ 0.33 0. 08"

1) R B TR AR, S8 X RALELEL, P <0.05, 7" P <0. 01 ; 5HERIL] 4, " P <0. 05,7 P <0. 01,
The data represent the changes in per milligram protein. “P <0.05 and** P <0.01 vs. normal group, *P <0.05 and *P <0. 01

vs. model group.
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Fig. 4 Histopathological observation of the oral mucosa after treatment

A normal group; B: model group; C: NP group; D: low —dose KYQG group;
E: middle — dose KYQG group; F: high — dose KYQG grou
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PO FG G, Hoh NO Al 5 B by FEAR EAE A,
SEALHIG . O RIE PR G 2 IR, W

FHE T SOD, GSH - Px i, [#{% MDA &4,
NOS {6k, #8273 Hon] GE i 1 98 57 20 2R S A0 B3
AYE, MR AL & NO A ATk 1 gk A
HABIMPERT . AN, 1 RE IR U SR 45
REEWL, HRGT PR REMS fe ik 1 R Bz 25 M 1Y
B2, Wb RAEANEIRTE , A RAEHE DBz
Ns, 4Btz

ZELRTA, ORI RURLAE D RAE SR IR YT
H, BERETRTY M A URR A A AL N RE ST, b
ML, LREBE DR L B 2hH, fetdi
WE, KIEZHA . ZBIENEGETER.

SE k-

(L] sk—JL FRIEWOR I TIRYT DR RBR 0 R S
5 Meta 43 [ D]. 7 ) R 2524Be, 2015.
ZHANG Yifan. Systematic review and meta analysis of
Kouyanqing Grauales in the treatment of oral mucosa dis-
eases| D]. Guangzhou:; Guangdong Pharmaceutical Uni-
versity, 2015.

(2] JRBpk. U R o rp 24 A 1 3 e 47 i O B BOR
FEIML. M TOARBHE AL, 2012 145 -175.



136

R E e (HARBHERR)

557 &

(3]

(4]

(5]

(6]

SU Weiwei. Key Technologies of Fingerprint for the Qual-
ity Control of the herbs with “Lingnan” characters[ M ].
Guangzhou: Guangdong Science and Technology Press,
2012 145 - 175.

LIU H, ZHENG Y F, LIC Y, et al. Discovery of anti —
inflammatory ingredients in Chinese Herbal Formula
Kouyanqing Granule based on relevance analysis between
chemical characters and biological effects[ J]. Scientific
Reports, 2015, 5:18080. DOI: 10. 1038/srep18080.
FRHETT RV, XL G5, R WURL ZAE PR 2534
MBS LT ] il R a4 ( A SRR 2
i), 2016, 55(3) :145 - 150.

ZHENG Yanfang, LI Chuyuan, LIU Hong, et al. Formu-
la principles of Kouyanqing granule for the anti — inflam-
matory effects[ J]. Acta Scientiarum Naturalium Universi-
tatis Sunyatseni, 2016, 55(3) .145 - 150.

o, K, BiLst, % ALY B LR (SOD) K
RERRFFRAERELT]. b E AL B T 40, 2013(5) 253
-58.

DONG Liang, HE Yongzhi, WANG Yuanliang, et al.
Research progress on application of superoxide dismutase
(SOD) [J]. Journal of Agricultural Science and Technol-
ogy, 2013(5): 53 -58.

BT = AR, X2l 57 sh A R F 5 i I
[J]. HEEZ=ET], 2006, 24(9) . 1636 - 1637.

MIAO Mingsan, XU Yuyin, LIU Huili. Research pro-
gress on the animal models of oral ulcer[ J]. Chinese Ar-

chives of Traditional Chinese Medicine, 2006, 24 (9) .

[7]

(8]

(9]

[10]

1636 — 1637.
BUEAR SRR 2 ER N, % HURIRR S /) B R
TG AEAZ AL 5 B e JCRERE YA G PR ST (], 250
HPRl#, 2013, 30(2) . 1 -6.
HE Yuwei, CHAI Chengzhi, KOU Junping, et al. Cor-
relative study between the exterior signs of mice model in-
duced by thyroxine and hyperactivity of Fire due to Yin
Deficiency Syndrome [ J ]. Laboratory Animal Science,
2013, 30(2): 1 -6.
WIS, JE /NP, A ARAIUR P 0 K OB 2 1
141 SOD MDA S E [ 1], HIKPE-, 2012, 41
(26): 2711 -2713.
YANG Mingcong, FAN Xiaoping, WANG Chun. Effects
of low — frequency ultrasound irradiation on SOD and
MDA levels in cheek pouch mucosa ulcer tissue of rats
[J]. Chongqing Medical Journal, 2012, 41(26) . 2711
-2713.
ARIKAN S, DURUSOY C, AKALIN N, et al. Oxidant/
antioxidant status in recurrent aphthous stomatitis[ J]. O-
ral Diseases, 2009, 15(7) . 512 -515.
A A, OO, S5 LTS NO K NOS TE R AT
IR B R RAEM h ng R L] IR A
SEEGBE 2, 2006, 5(6) : 692 —693.
BU Ge, LI Nan, MA Wenbin, et al. The value of serum
NO and NOS levels in evaluating therapeutic results of
TWP for RAU[J]. Journal of Clinical and Experimental
Medicine, 2006, 5(6) : 692 —693.



