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Effect of active fractions in Erjing Pill on learning dysmnesia of rat
with kidney-YIN deficiency and its molecular mechanism

XU Xiao-giang, HUANG Jing-yao, LUO Rong, XIAO Bai-quan, ZHAO Tao, TU Xiu-ying

(Department of Pharmacology, Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China)
Abstract: Objective To investigate the effect of active fractions in Erjing Pill on learning dysmnesia
of rat with kidney-YIN deficiency and its molecular mechanism. Methods Model rat with kidney-YIN
deficiency was made by ig administrating tetraiodothyronine and im injecting Reserpine. Morris water-
maze was used to determine the learning and memory ability of every groups after ig administrating total
flavones and polysaccharides; enzyme-linked immunoassay (ELIA) was used to determine the level of
serum hormone; immunohistochemical method was used to determine the expression of Bcl-2 and Bax and
the level of Tau protein abnormality phosphorylation in HIP. Results Total flavones and polysaccharides
in Erjing Pill could obviously elevate the learning and memory ability of model rats, they could obviously
recover the level of hormone and the expression of Bcl-2 and Bax in HIP; they cold obviously restrain the
abnormality phosphorylation in Tau protein Ser199/202, Ser396, and Thr231 phosphorylation situs in
HIP. Conclusion The total flavones and polysaccharides in Erjing Pill could promote the learning and
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memory ability of model rat with kidney-YIN deficiency.
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BEE I O BB, Fa & E 5 BIRE AR
HPWARD, BEGRHZ TS B3 AL WS
A8 RERE R ABFEICIZER, BiciZ
ERELNEST . FUARKICIZIERERER
BN E$H—A RS, BN FRE¥T L
IR REREHNZBEN, RAHRAERR
HEZ— NERIFREEEE, HRRANEH
K- I 3 B2 B K P38 DA X B B Rak- 12 )
RGP HERMNEIRRAR, RN LR A E
REWALEE T RS YBERAE T R
RERG S8 TR FAALE , A TF R B FEE 2 2 M B IR
TARIBE IR 1Y o 2 3 25 1R SR 2 B 5 SEBR AR B
1 8
1.1 LRz .@HE SD KR, B, &hE (200
20) g, HILAE ¥ B LRz P P o R4,

1.2 ERAY . BERATERR (BEHTRKLY
BRELW FRBRER M REBVFRARHS
040201; M ML ¥, RARMAG FRAA # S
040901; MR FE3H A (A FE , ML P L AE R
AT R4S 20050703,

1.3 LREAA - MEFESHMTHEEENE XA
& ; I 3% M — B (E,) B§ % & B W 2 i 77 & ; Catalog
I 3% B J% B (CORT) B & & & W & &l /) & Tau
[ pS199/202 ] phospho-/non-phospho peptides
(Tau protein ), Ab. purified, BP7243CP; Tau
[pT231] positive and negative control peptides
(Tau protein), T1041-04; Tau [pS396] positive
and negative control peptides (Tau protein),
T1040-05;3% H.O, % B F ;K& H A IE® W ¥ M
W TAER: AW ER R IR SP001 YRR
BILEH R G BB ICHEBNEOR LKA
¥ ;DAB B&H, U EHXIEHFEEHFEYER
A RS R4, F A 0] 8 R A AT Al

2 HE

2.1 ZHAKRUR B H & RERAMMILE 1 000
g hn 5 fEAB AR KEH 30 min 5, Kk, AN
W, 8 1 KA 40 min, % 2 KATE 50 min, FIKAL
FWBAFEH,80~100 C KBHBEBAR
1000 mL (&F4ZHE 2 ¢/mL), IKERFER.

2.2 THALBEEABSEOH & MENEES

1000 g, 5E)a Lk 5 B A MBI Z 8K W8 [ 3 AR
Be, 25 M BRARIE T I FG LA 5 5 B BE MR Z 1K Bl R R
B3W . WERBRK REETHRIERA S HFR
FETRE R 3 W, R R, R B 3
AW ETERNGBEEY . MEXZEERER
HBER L REBEN R T 2B LRRES
B, URBEKEELGARE,H 95% MUK, 5%
PR EET EEA - EALSERERY (B X
4.19%), “HABEREERY AR 56.43%. W
AHBE.OR BERZE. FTHREARGHEHRA
B 80Y% ZBERIMEETHM, L5 FRBKRRE
BORBBEFREREHRITE 1 g/mL, 06 5
95% ZMEULIE, BMEE.L RIS & 5% LB
Y, TREB_BALEEHEERY (B X
11.03%) . B BRRBY & ZH 96.40%.
2.3 YA ARERTHE.SD KR 80 R, M,
(200420) g HABERN SR 84,84 10 R,/
SR ERA e (AR 4 g/kg) —
BB 4 (400 mg/kg) . KA ERANE A
(120 mg/kg) . “HE AL KM B A (60 mg/kg).
“HAZEENESE (600 mg/kg) . I ALBHRE
FIEH (300 mg/kg) . R L4 9 B, BRZ BHX B4
b4 T @YWL 15 mg/kg FIE ig FREBE.R
JG LA 0.1 mg/kg & im FLF . 25 FXF 4L 10
mL/kg 78 ig ABEHK, ELER 21d, iEREX
hERREER,E 7 KHERE 1 K. SRR,
BRTF IMBEANBA ERANS R FHD
YR E ig MEMAY.

2.4 BHEXR¥EICICENONETE: NELE
%2 RBEAKXRA P ETAREMITEMLEE
Wk, KEEHT.1. 1. V4R, HB 150
cm, & 50 cm, P A H 35 cm, ERATE X F R IK
HEETFFEE LS5em, HFMABTURBRAEEL
FaRE,KBEREHFE 251D C, MBELHFAR
BT 4 M ATKE BEDLZE BB A K &, K B BE
BAKM . KREZENSE 54, 8K 2 K. 8%l
ZatE R 60 s, iBRRBE S MERY . WAREMR
ERERRERBTE, M ERARFHERETYE,
HETLE LW 15 s, UBENCIZ RIS BRI P it
%%, s RINGEREREAEANTE
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BE . FOTEEERLR, BRICF 60s AAXRE
KRERWEER. BIMLESBPNREXRTE
M PR RS, B 5, 3 B R B ERKE TN
AREENEEURMNELRTERAREMW,

2.5 BHEKXR E,.T.CORT K&k Kk
BWREI LB LZRERE,3N RBEZ 40
mg/kg Kk BB EE. HR BE 5 & Bk A BRI, 1 500 v/
min B0 10 min J5,BUME KA (—20 C) REHK
. BB S BRI K R 7S E..T.CORT, i B #
FEX AR & UL BT

2.6 EHHEKEED Bel-2,Bax, Tau [pS199/
202].Tau [pS396].Tau [pT231 13 H FE X Kl 2
75 8« ok B HR BEE X 1 )5 ST %0 ) F 3h 0 B s i AT 0 BE
R, EELKEE (A 30min/RD),EEZFHY
VAR BRI . R 4% SR AR
ZEhEETE (4 20 min/R) EEsY MELFEER
LBE BEEFYRRELDOFB KRS LM,
A% 2RPEBRENR 4 C REShAEL
SR 20%.30% B TEBE BE IR 28 vh OB IBE K 2K IR 58
2TAMIE A BKE 8K IR#HT1E%, IRBE M
ERBINE REBRAKED R IR S8 H S
40 um/ K 3 4 'C pH 7.4 0. 01 mol/L BRI v
HHEBKRESH. SERALLFERIUARED
Bcl-2. Bax, Tau [pS199/2027, Tau [pS396]. Tau

[(pT231] WEX . MR TEMETRWN, #1TRE
MRS, TR BRI BT

2.7 BMHE B RBARYA SPSS11. 0 #fT
BEEFEZMTLERYA 245 TR,

3 ZTBRER

3.1 ERABPHYEABENE EEHH. B
B.5HT EETR ABEAAHE LR,
3.2 “HASEMMESENKEERR TS
R Ew - HRA S GAMK,. % 2.3.4.5 XF
WHRPBEARE. S 1 R FHBRYLHBAEL.
ERENBASERAMLIL, 6 2 XFHERPE
ERM, KA EA T Bk MEA . R FE . K’
FRAEA EFRENEA . SHANEHASHEAY
HHL.E 3R EHBRNBEREK . SREANRAX
B B KRN R ERENRY. £
BERENEA . SHENBHSE-AMIL, % 4 XF
BRI B ERK, AL B, A . R’
FENEH ERANEL. SHEENEASEAYN
.5 REHBRHBERK, EFAREBK
FEAXHBEL EHEEABASFEFEAMEL. E
5 RFHEBREEEAR.H 1.2.3.4 XEHER
PYEHETH:EREANRA.AFRENEL. 2
BRANBHESREFAMK, % 1.2.3.4.5 X FHE
KB LHBAL, BE L,

£1 “HASHBMNE S Morris kX ERRTEHBREHBM Gts, n=10)

Table 1 Effect of total flavones and polysaccharids in Erjing Pill on mean incubation period

in Morris water-maze test (x+s, n=10)

- FE/ Bk /s
(mg + kg™1) B1X $B2X H3IX RS S B5X
=H - 55.9247. 02 43.75413.84 34.39415. 86 36.95423. 44 27.51415. 33
HR - 55.72%6. 81 57.31+ 5.43% 57.69% 4.414 59.52+ 1.504 59. 79+ 0.45%4
3 3 4 000 57. 4645. 49 49. 66+ 11. 60 33.78+22.81* 36. 80+19. 01 45.77414. 60"
Bx 400 55.49:8. 02 50. 26412. 00 31.26421.26* 44.87+16.66" 42. 06+20. 58
BEREW 120 58. 42+4.91 40.53+22.58" 35.21415.13* 37.03+14. 86" 32.89411.86"
60 55. 36+ 8. 56 49.63+14. 61 32.24421. 87" 33.08422.60* 40. 20421. 90*
BEH 600 58.2145. 59 48.73414.32 31.83+£20.12* 29. 08+20. 82" 30.37+19.90" 4
300 58.39+3. 35 51.17410.72 42.021+18. 68 39. 67+16. 16" 45.56421. 41

H5apA . 4P<0.05; HEBALE. *P<0.05;

SREFALE: 4P<0.05

AP<0. 05 ws blank group; * P<C0.05 vs model group; 4P<C0. 05 ws archeo-prescription group

3.3 TR BCER B S0 R R R B e - 1
RRBERBMABEI LN — P EEER,
KRBBFEHRBEE 4 F2HNELX BR
K AR FENRE 1 X, KB RBRR ALK
FMBEOL 5 2. K BRE RSN, S AKXFAZAM
BEHLECAT o Lo AR B B, i ) R R e
KAWH BB LRI E 3 X BRSNS, &

AR BUBEHLR BT & L Gk SR MG, B B A
R4 41t B 1 X L A B A L 3 B 1
RBTH SR BHAULSSFHNTEERTA
dEaEA L BHAWTRRRTIA N LS
R, LA A —E e, R 2. EEEREREL
B, FARRERITACRE.

3.4 TROLBRBMESRX KR E = RRREL
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Table 2 Effect of total flavones and polysaccharides in
Erjing Pill on searching strategy for model
rats with kidney-YIN deficiency (day 5)

MR/ w&X/ #ER/ YR/ HERX/

aA (mg * kg™ w b8 K &
ZH - 0 11 3 6
%] — 14 0 5 1
B 4000 0 13 4 3
BF 400 0 10 4 6
BRM 120 0 9 5 6
60 0 10 4 6

Bar 600 0 12 2 6
300 2 10 3 5

BEm SRS QAKX L B EFH
B PR A kP OK A B ERE, FRTAK
WEHABEL A R4 . EHENEA. B
BHEA. ZHENRA. SHENBHSEBAM
H, MR X ) B R, R X B E TR B
BA R A EHENEL. . SHANEASEE
HME, FORWAIBERS, HMAHALH B
i ZEERBRASHENAHL, FRTFEREBE
A& A GELH BEL. EFENEL. KW
BRRE. ZRENBA. SHENBASEFAM
B HRR PR POX A R FETEEREE
BHEZ, K3,

3.5 “HALREFMELZHENEHELAR E,.T,
CORT.E,/T M - BHHA S QAM L, M5
E.X% E,/T BE7%,T % CORT BEMRK. M
HUEFE BRERNRA ERENEY . ZHEH
BASHAAMANL, 0¥ E.SERK ZRENE
HAEHABTAFT A EHANEA. ERERE
HERRAME, ME T EEAR, HBAHAAHEL
B B AL R AN B4 EHERA B 5SHAAM
o, 1% CORT BEFA &, KA ZHTLH BE;

WA B ARENES . RREANRA. .20
BREASERAML, MF E,/T BERMK, BH
BHRBAXHEEL. EMENEL. . ERENE
. EEENBAS R AN, LE E.BERE,
EREANBEALTVE T ZHERNBASRTE
M, mE T BERME, KA HHEN BT K
FEMNBA. ZHERMNEBEASHEFHAMK, OF
CORT BEAR KA HATLTH B E M4 RWK
FBHAEEHBENBASFEFAMLE,/T EB¥
AE HMAGALHBEL. REK4.

3.6 “HAKRERMLELSENARED Bd-2,
Bax. Bel-2/Bax, Tau [pS199/202], Tau [pS396 ],
Tau[pT231] R BMEW. ERHASSHAMK,
Bax. Tau[pS199/2027, Tau[pS396]. Tau[pT231]
BEFE Bel-2 & Bel-2/Bax BERBRM. RHFEAX
EHERNBASHEBAMLI,Bl-2 BERT, H
ML Bk A R A EEEAEA,
EEEANBRE . SHEFBASHEBHAME,Bax B
ERE,ZREANBAXHEEA R A REREE
PBEH SR AME,Bcl-2/Bax BEFE, KL
HELTHEEL B EFE EREEREH. K
FERAMNBHE . SHEENEA . SHENEH 5HERY
M H, Tau[pS396 18 F MK R4l R v 4. B
EREE. EREANEL. SRR B SERAHN
b, Tau[pT231 1B ERME, ERENBHALHBE
fhsPREE R FA EMEREL. EREANEH.
ZEEBANEA.SBRENEBHASERAMIL, Tau
[pT199/202 1B E MK, AWM EH . ABRENR
H ZREENEAS5RETHEML,Bd-2 BERMK, K
25 B B M E REE AR, B
BHREA. SEEANEA. SHEANEH SR HHE
W, Bax. Bcl-2/Bax, Tau [ pS199/202 J. Tau
(pS396].Tau[pT231 I X BEL. BFE5.

£3 “HABKRNLELM Morris KAEZARRLBRHOKM s, n=10)
Table 3 Effect of total flavones and polysaccharides in Erjing Pill on space exploration
experiment in Morris water-maze (x+s, n=10)

45 FE/(mg+ kg™1) HFER/% HRX/ Y% X/ % FRFERH
ZH - 71.07+14. 54 25.41412.54 3.52+2.53 1.4041. 50
% — 97.104 7.864 2.394 6.462 0.4941. 414 0.2540. 71
i &R 4 000 59.61+14.01* 37.04414.68" 3.35+2.18* 1.20+1.03
BF 400 70.151+13. 08* 26.491+12.77* 3.36+3.26" 1.004+0. 82
BEN 120 68.42+420.70* 27.63118.33* 3.954+2.83* 1.50+1. 72

60 69.17+10. 33* 28.5¢+ 9.69* 2.29+1.68 1.00+1. 31
BEW 600 62.17+14.13* 34.99+13.28* 2.84+2.26* 3.67+3.57*
300 70.11+11. 49" 27.70410. 04* 2.1942.21 1. 0040. 87

HSEa4 . 4P<0.05; HEBAKE. © P<0.05
AP<0. 05 vs blank group; * P<(0. 05 vs model group
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Table 4 Effect of total flavones and polysaccharides in Erjing Pill on E;, T, CORT,
and E; /T in serum of rats (x+s, n=10)
ik FE/(mg - kg™ Eo/(pg * mL™") T/(ng + mL~1) CORT/(nmol « L~1) E./T
BEH - 41.974+11.19 3.06+1.09 10. 304 6. 30 16.344% 9.94
%] — 59.83427. 144 0.6410. 242 1.474 1,442 106. 861-55. 394
i 4 000 42.06+13.97* 1.3640.35 5.64+ 3.99 32.76+14.07"
BE 400 43.37116. 44* 2.44+0.71* 4.01% 5.11 18.384 8.09*
BEN 120 42.80+14.13* 2.76+1. 49" 8.12+12. 87 21.15415.29*
60 53.00+£13. 66" 4 1.88+1.79 13.941+15. 994 51.55+36.75" 4
BE5E 600 51.22420.63%4 2.36+1.04* 14.08412.20%4 24.19+ 9.52*
300 55.56+16. 164 0.9040. 714 8.90+13.52 96. 774 65. 594

Ha A . 4P<0.05;

HERALE: *P<0.05;

S5EA g AP<0.05

AP<0. 05 us blank groups * P<C0. 05 us model group; 4P<C0. 05 vs archeo-prescription group

25 “HALEFENASMHARED Bel-2,Bax.Bel-2/Bax, Tau[pS199/202]. Tau[pS396].
Tau[pT231]REHEM +s, n=10)
Table 5 Effect of total flavones and polysaceharides in Erjing Pill on Bel-2, Bax, Bcl-2/Bax, Tau [pS199/202],

Tau [pS$396], and Tau [pT231] expression in HIP of rats (x=ts, n=10)

Hy A/ (mg kg™  Bel-2/4 Bax/A Bol-2/Bax  Tau[pS3961/4 Tau[pT2317/4 Tau[pS199/2023/4
ZH - 96.114+33.59  22.25:5.28 4.594:0. 90 18.22+ 5.74  28.44+11.00  37.224+10.8
BE - 33.75410. 425 31.124£4.558  1.0940.36%  63.00418.73% 57.88+22.98% 78.50+20.234
B0 3 4 000 90.00430.04* 24.78+5.19*  3.6541.05*  25.40+ 8.47* 32.90+11.82* 37.80%12.27"
By 400 47.104+15.51  '23.8618.34*  1.7840.63 37.40414.05* 40.104+18.57* 47.00+32.71"
BEE 120 56. 60+10. 944 24.1244.73*  1.7740.59 29.00412.87* 33.50419.99* 41.00+23.37*

60 41.38+11.444 23.504+7.71*  2.67+0.94 37.00-13.53* 38.50+12.79* 44.88112.87"
LW 600 64.12+18.97* 24.2248.15%  4.0943.39"  30.50419.69* 35.12%21.70* 48.62421.65"
300 51. 67422. 034  25.384:7.74 2.0941.11 42.304-15.44* 41.804+18.04  52.001+18.69"

SRk 2P<0.05; HEPHLE. *P<0.05;

HREFHEK. 4P<0.05

AP0, 05 vs blank group; * P<(0. 05 vs model group; &P<0. 05 vs archeo-prescription group

4 itig

RIEPEHEIL, EEETA A FEHE RS
LR EAE BB ITH SRS R
22 SR SR BRI B 2 B0 o S 3 5 ' B R AR, G R
R NEE SN EHBER TR RAEIMERIT
H, ARENEEKFRAURERREITARSA
25 B MBI R B+ /AR A0 o B BR B F 0 ) i P BT B
I9F R 780 2 2 57 A 1 B R AR T, RS SE T B

A Sz B o f F Morris KRB RGN E TR
00 A il - 57 B0 BA B E A R K R 2 42T
B AEMTEMELRT, FHBRBA%XI ST E
T, FHEBRINBRTEaYBA EXEDR
BERIRXFENNEGANENR, XEHFPER
FRBRENA I FESHBERERE T HEBIC
IZ RS 3% 5 AR R SO IR — B LR R
3 25 4 - 2 AR 30 B VI R K 08 I A B 4
HEoEPE LS REHERPBEERTRAEA (P
0.05), FEAKKE PHE RN BHENEREHEER
hBGRXAENRAEREENBHIMERA (B
BEBFHERY,P<0.05), EEHEERLER, =

BHLABMALSEASENAMK, P . PO
B BERE (P<0.05), /M3 KB LA B E
REfE (P<<0.05) JAZSH SEM4ML, 23 F &5
ENBRPEZ , EXBEHER BRAZHLER
R 3 2 B A B 3 RO R B 0 A o B B
B K RI¥ I EL T R .
BEHATBRRELRI: HILERMAME E,
KB EMETFERA (P<0.05), “HALBEHEA
Mg E KPR THEAME,BXEiIt¥EX (P>
0.05), “HABRMHE BB E,/T HUBE/D
FRAL (P<0.05), X 5XMRBHEH—B0 1L
A BAR 5 2R )t S 95 BT B B B E A AU K R o ¥
CORT K¥BERME (P<0.05), X5 XK
EEERAY A ERENRENE EFEE H
MBRR HEEARENYAEREBEENERY
EEYREER, 0 RN R R AFT R E B
WA RRBE, 0 S B IEM AR F#EE, HE
BHEEME E/T (T/E) HAMELHEEM ETR
TERHBAEEME. FUEEARN_HBALLAEN
A LB e B E WS T B B A R il B2 R K P
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IR E.MKF AR ERERRMLE T #KF,
/N E,/T H1HE.

Bcl-2 #i Bax BIEFREZAM - X EFIH
BEEE  APBRHERETHERE EHLAHR
B EEPREEEM. Bel-2/Bax HE, iIRE
BEERNERK ARATER ALRRHN ALY
LWL Bel-2 ERARKXED, M Bax HEHKRIAH
% ,Bcl-2/Bax HBERM (P<0.05), FBMEDIH
ST, ¥R W2 B2 T BB 8GR AL H R A
B8 LR SBE DX PR RHEMET
EKDBEHBERTFEARE KEF (basic
fibroblast growth factor, BFGF) #{& mRNAs
KFERERK FREDAHEERE T (Nerve
growth factor, NGF) MK FPE X, ZELKE LR :
THALBERMEBZE T UMEEE KBEELD Bl-2
EAXZHEZ  HP - BALEEZHEKRESD Bd-2
BEHELHBRL (P<0.05), B0 B AR K
B8 Y Bax BHFEE (P<<0.05),Bcl-2/Bax {H ¥
HoOMHARRT ALRIEL T _HALEREME
ZHERBFEEA KRS D Bel-2 EHREH L ,Bax
BAZRBRD BB KBRHFE T CIZ88), HERR
RERE o T B AN-2 - b AR b, £ Bz R R K O 3

Tau EHRBAHE THRZIREERZ — £
—MHEHAED (MAP), BEREMEMER
MEMEFEHEEEEEA. MR Tau EHAHETD
RBEETHE, AMUSEFEMEMNXES Maps H
BERSHMEED, BWBMEE B, W BR#EEME
MAXEESHMEN DB, B R, SR ER N R
SRTRY LI FTR % BRHR (AD) BB BE 22
YIMBEMATHRA, I EMETRE. EE%
H.MEREEN AD BERMAMNMELEELEN
FERSHAT T RBEALTEOBR, AN IMEEH
BRANFER T NS EBERILY Tau B, M
SRUALEEEHEENSKRARNBEFEDH
X, MEHFEICIZEREREEEERR N

MEMEM KRR . ALBWET Tau BHZE Ser199/
202.Ser396, Thr231 3 /M & B 7 B BE B LK,
EREMAKRED Tau BHELR 3MLAKW
REBRRUKTPHBENR . XRFATHEHES
AD HEEREMELE, M HEALERANESHE
Ser199/202.Ser396, Thr231 3 My A LW Tau &
HEEBRRAUKTHEIYHBMETFHREY (P
0. 05, 1X 7% B 0 L A B IR A0 8 S0 0 BB A A0 BB EE
R BR 2 IR IS Br B B BIE R ALK BB S Tau
BAREHMRA, BEEICIESN At BEEE
B AD fEH. LR, _EAFMRALLER
B SRR EEI LIS TR TR E T
Yk & KRR B % KE, B E. K AR TR
HKF, 4/ E,/T 8,8 & Bel-2/Bax {H, M #] Tau
BOREBRRALREERY.
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