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Abstract

Objective: To study the effects of anti aging and yannian formula on learning, memory, and in-
flammatory factors in D-galactose-induced aging rats. Method: Male SD rats were subcutaneously
injected with D-galactose to prepare a subacute aging rat model. They were randomly divided into
a model group, a piracetam group, and an anti-aging and prolonging formula group, with 6 rats in
each group, and an additional 6 rats as the control group. After 30 days of treatment, Morris water
maze was used to detect the memory function and learning of each group of rats. Hematoxylin eo-
sin (HE) staining was used to observe the pathological changes of neural cells in the hippocampal
CA1 area. Enzyme linked immunosorbent assay (ELISA) was used to detect IL-2 and IL-6 in the se-
rum of each group of rats. Result: Compared with the normal control group, the model group rats
had a longer escape latency and a reduced number of crossing platforms, which was statistically
significant (P < 0.05); compared with the model group, the escape latency of rats in the piracetam
group and the experimental group was shortened, and the number of crossing platforms increased,
with statistical significance (P < 0.01). Compared with the normal control group, the model group
showed an increase in serum IL-2 and IL-6 expression (P < 0.05); compared with the model group,
the expression of serum IL-2 and IL-6 in the experimental group was significantly reduced (P <
0.05). Under the light microscope, the pyramidal cells in the CA1 area of the hippocampus of the
normal control group were arranged neatly and the neuronal structure was intact; in the CA1 area
of the hippocampus in the model group, necrosis of pyramidal cells, disappearance of neuronal
nuclei, shrinkage of cell bodies, and reduction in volume were observed locally. The pyramidal
cells in the CA1 area of the piracetam group and the traditional Chinese medicine formula group
were arranged neatly, with a slightly reduced number, a large nucleus, obvious nucleolus, clear
cytoplasmic nuclear boundary, and no obvious neuronal degeneration or necrosis. Conclusion:
Anti aging and longevity formula can improve the learning and memory abilities of aging rats by
reducing the levels of IL-2 and IL-6 in serum.
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TR RLARTIREREN, REEE AR N B0 E R3], (EEoRig) . “AZf%E, O
NKIE L, EOKET, KA KRARE, —Th—f, LHAH0, EEAR. " BEERAZ =%
“RET R L T RS WTIRAEME, B AR Ea A AN AREIS 2 ONIER T . IE
AEAPA. AL eAEEL, RMBRAENM. M. B <. DA E, FoR AMERHE
PRIRHIRE ST AT, R RIREM ARG ST E T L, A RAEGZ . = A,
WERET, SNEAU, FHEEGZER, S, AORE, AR, Ea Al Hibar Relsr 7R
AR T, AN B B SRR, BN T, RE AR, AhkAEL, PRBHIREE, R, A
B, RTRIE S AR (4], SRS AT 27 AN b, B2y RE L s, EER 4R, W
WEMEGH G, A NPOSIESFETr, MG PR, SEERZ ). D-EIAMBEE KR
PRI A S ] %, SR PURIEE Ty 0 R BT 1L-2, 1L-6 & &M, SR HAT Rtk ,
N PR L FH 4 {3t BB AR 3 -

2. M55 %
2.1 M

2.1.1. Xz
30 RiEvE i@ FmEr: SD K, 1A 280~300 g, MKW TH REVEVHEAREGRAFRM, ks
SCXK (i) 2014-0011.

2.1.2. 5@ ERH

BUPUEEFTr: mES, gy, (K%, KL, %2, AR WRM. RE. 3. Ml SOHE,
LR T 50 P R 25 K25 — BB P MR vaii(2 2 20 A R A R, 20200623); MLk IECr ELISA
F(FkERE, ERCO001/R210602-001b); M AL (L L ZSKEE, G8590); A Z YLl (L e 2 4E4).

2.1.3. {488

H sh 44U /K HL(Caniee); XLCU-PHY-II Z555 FRAH AL A (AL B & IS BHE A BRA 7)) RIE
BOHL(IRBHEL, LC-LX-H165A); #4 :) ALY D-315- i T A EAG BRA 7)) B 1204 K7 (B
‘%, JOANLAB); BMJ-A B4 HHL(YZB 7% 0017-2009);: RS36 %4 [ 5h Y Ml (S AN R H R A

).
2.2. Bk

221 EERERSE

30 RKRIEEN TR, BENL NEBRIA . P70, MR rgH AR Ew Xt A, &5
fRIERA 6 H, BRIEEXTHRAS, LR KRS H gL FES 10 mg/mL ) D-FL AR 100
mg/kg, 4L 30d, & KREEHEE 24 H,

2.2.2. SHEETT

© M fH KRG THIELEET KB B RTT, fK 10 mLkg™. #2421 K. @ mLfi i
M. FAR—IK, AT PGIHRE BIEIT 10 mg-kg . ELS: 21 K. @ BARIIFIER XL HARE SR,
AT HA T FPE T L

2.2.3. Morris 7K R #3812
VRIT AR 28 K, WU AR BRI IR/K K BN . Morris 7KK E & —NIR R K, 7K 25 cm,
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Fif2 88cm, V& 38cm, /KiK 25cm, ZKiE(25+1)°C, PUJE DY) EE 1 A8 DY AN U 43 2 — Ffrith 7 40 B DY
AUz —, H, EEE =S — M XESER O —FE L, XAFERI6ER, &EH
M. BEfE7cm, &30 cm, KiliFTFE 2com, KBTS H s 2 —FEH. 5 1~6 d FFahEkT & i
TGS, BB KR NEN N O (A2 — Rt s R ), 328 10, 1L IV RIRIKOE LR
KT, LA 60 s MG BIEH B TA/E Sl R 28 7 d AT SRR SLR, B =/NNr2—
X IR AL S0 5% 90 s P -4 K BR 2 8ty 5 VB0 R Ui B (1]

2.24. ELISA ®MES IL-2F1 1L-6 RE

PR BRI 2 I, MR, DI sk, WA mre, Amml—m, BEUmgE & H, DUEE T IL-2,
IL-6 &t EHERERRIMTE, ETASHNER. PSS, LHIEHTHE, 8U0E8T 70°CokiE %
o XUFLAR ELISA J& kil i3 v 8 (R FOWE7E, 5B 1L-2 1 IL-6 & (RS B S 5 R 5 & Ui
)
2.25. HE B WERED CAl WL MATSETH

MR o R BRI R DI RN B, B K BRI R, FR7E 12 /N R B KR0S . KRB &
BEMGK, VTS, BEEs MMREE)E, HUS OKRRIESDIRE . B Biomias 99 UG BAEXT TR AR Z - 4L
(HE)VZERHT 7 R R R, I kT 7 B SR A H[5].
2.26. BHFEDIR

MH SPSS 25.0 Giit Tt AT Gt . KM — 728 R sl — DA S 40 e AT 2 4.
Z IR ELAL, P TP ELAEL, TR EHEH (X £5)& . P<0.05 AH BEEZEN.

3. &5
3.1. BBKR Morris 7K =5 S1IR1Z8EH4am

311 BFHRKRTEZIgEHRMUER

5 IEH A HRLEMT E, TR 2 6 (R ST B ZE K (P < 0.01), 6 D-2f LB BEE SR K B2 5040
fZRE WL R B, EH] D-R UM B2 K BURR £ ST B Th; LG 2R b 2556 77 4 48 F A Rl L D-
A FURE A W) B (P < 0.01), TEHI 2456 )7 2L e D- LML KRR SIRE T, L Lo

Table 1. Platform search time for each group of rats (X +s)
# 1 BHAXRESTEEME(XLs)

) ERPN 2R EACR AR F5K
IEHE R 77.65 + 8.63 77.17 £ 3.40 52.95 + 4.19 48.24 +3.97 37.33+4.16
RETYZH 86.66 + 1.68 82.57 + 2.66" 70.89 +5.60" 67.85+5.54" 7219 #3377
nt P H 82.00 + 6.96 75.79 £ 2.03 65.31 + 2.62° 61.11 + 3.00%* 46.00 £ 5.14%
sz 79.95 + 6.42 75.67 +2.87%* 63.85 + 3.70** 61.18 +2.94%* 42.14 + 3.82%

W HIEWXTBALE, *P<0.05, *P<0.01; SHEMALE, *P<0.05 “*P<0.01.

312 BREARZTERRENEMER

ERseis e UR K H, BERT G, JFRAERRR SR, AL R 580 & SRS EAL T 1EH
XTGP < 0.01), BEHIRERIALR RS RIER R BE ST T % 2550 7 415 0T 5 X B ] B 1 n (P < 0.01),
VLI 2506 75 RE S D-FLBE R RS 1) 2 1L Re . Wk 2.
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Table 2. Number of times each group of rats crossed the platform (X + s, times)
2 BHABRFHIEXB(XLs, KX)

15 H b5 X 3545 BRI 8] (5) FHT 5 UCB(IX)
TR X R H 16.75 +1.48 3.67+0.78
TEAZH 575+ 1.54™ 1.08£0.79”
Mt P ZH 9.83+1.53** 2.33+0.65*
IR T4 10.83 + 1.47%* 2.42 +0.51*

W SIEFWMIEAE, TP<0.01; SHMANE, *P<0.05 2*P<0.01.

3.2. BAKRBME IL-2, IL-6 SEHRNLER

HIEE XA, SEAAIME IL-2. 1L-6 S8 in(P < 0.05), UiIHRAIA K RASIL /=442 8
PR RAE SN . SRR LA, 2486 7 4 IL-2. IL-6 & B FEK(P < 0.05), U253 7 1RI7 )G,
PR KRR B 5 1 9 OV . LR 3

Table 3. Serum IL-2 and IL-6 levels of rats in each group (X +s)
3. BEAKXBIME IL-2, IL-6 S2(X+s)

2H 5 % IL-2 (Pg/mL) IL-6 (Pg/mL)
IEH X HEH 6 26.22 +1.76 73.31£3.31
TR EH 6 74.63+68.72 178.14 + 153.52"
Atk P E 2H 6 36.31 £7.22 107.46 + 42.83
s A 6 31.36 + 3.61° 78.40 + 419

¥ 5IERTIBAE, P <0.05 SEIRAML, *P<0.05,

3.3. FHAKRBE CAL XL HE R BLER

IEF XA NS CAL XHEAA ARSI 5, fhaooaii e R, BUA AT W/ B KRR AL,
LI R (R EHR), MaTT RS k), RN, Rk, RREES AR, SR
A2 oK (SR R 3k), MURBAR IR G M e RS A RLgiRa ;M PUAHALRTH 2556077 41 CAL X HE(R
M HEEESE, BERBUEFE AR, R, AR, MR ST, R B R ST AR PR AR
Fe. WA 1.

\

(a) IEHXFHEZL x 100 (b) IEHXTHRLL x 400
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(e) MEhrPEIAZE x 100 (f) MEhIPEIHA x 400
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(9) T TTH % 100 (hy #5740 x 400

Figure 1. Morphological analysis of HE staining of neural cells in the hippocampal CA1 region of rats in each
group
B 1. £EKRRED CAL XA HE RERSF S

4. Thig

AR, X EALHIAN R BEAR 2 AR BUARER 2 AN A T ASWRAN 1, A KEIWE TR T8
FEHIIN “3EZITVE” 7 (SenotheraPies) [6], JFHUS T HEONEZH MR . ALE AN AEELT)—E
FRE, HHUE N FRIEIZ S RANT]o (it (T 7 BB M SC I8 T ik I S30F . BLA R FTIA
N, HZSE DNA BRI, RERPHR R, TR, 22 2 M I EERKY, W ZHrHRE
RIESD, EERAE D ANZE . TEURY, EMERGEN, SMARET25 1 E5 101 28]
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AR, AR MR FLEIG IR BRI H & AIGIREE AR FTA ] o Fod, ST 40 R 155 38 2 AH 1 1)
FALERERZ . 1L-2 & —Fh CAUBE T ik B4 iy 3= s B HT R 254, L AU I S sis ThRe e A B 211
WEMER . IL-6 7E EWRANAE b R3S RSB R ThRE E T, Lhan: . USRS DAL SORE T . il
G, MEITHINAS RSN, SENUA R IR E R ARG e LLES T DA IR B, (2
HENR BB AOREIG T S BRI R . R e i . Horb IL-6 MfE AR T A s & &,
BRI LA S o 2SI i P R S AT R 1) TSR SRS K PRI i B 7 = AR A FH 9]

D- - FLHE ECE R BB A I T . ARG, SISO s W R &) 2 I — M2 A sh )
BEAI[10], D-P-FNEBCE R BB AL A Wb 2 S A B R 5 AR B AARIE BT AL S R 1 1)
T [11]. RIBYEENWBE T, 2 H R R H P S 2 L ER, D2 —
IsCmE[12]. WFFCUERT, D--FLpERENI Rah 5| A LGN )38, JEaE 5] O SR [13].
D AN T ER, AR EE T DO R SRS AR, AN/ B R 0 i A S
R %, FEAEHR O RERANE 1, TG 2 AR 8 S, {00 A2 RNA FIEE 15 & & %
b P9 A0 22 0 5 B PR BN D B, A I ANEIZ, FES B [14]. Rk, BATRIAE T/ R
9 D-2PRLBEE IR R 2 AR

KGR A A B I BB R A, KR BRI AE U248, AR TR, B
U2, AR R a0 5. Horp, SkE S N ser, ARuE TR0 3 MR LR
FHIRRE R VIR, MREE R AN EZRRED[15]. S5 AR ARIEERENKR, &
LRI RACH FU RAFEEX . FRATHT AW E R, KB ORI 2 K R AR & oo HE TG 7, 4t % R e
K, AN AT WASIRESE, BEARUR BB 1A Re ) R, FIBEAE R34 B~ 1 FL0E T Mg vis P 40 5 2.
BAEDE, LT 2 A R SR AR AN [16] . ASSLES A IE I OO U D e 2 A PR B AR S B .l
HE J Il S CAL XM & u s il s, 5 IE 5 5T AL AE:, D-- AU 0 K RS CAL B
A/NEE PRGN, A TG, BB Z NS o ke gs, AR, R4
B A WEH BRI A . M5 D-2P LR R AR b, WP 2556 7 AL 40 T CAL X HEVR A R HES
BXERF, WL 3~4F, WA, e it SRAE T R TI s R .

ML 22 22 R AR AL A 0 AR AR S0 “AE . Ko fb s K7, HARAr iR EARIRGS R HET
BT RE DR AR Ay AR P B 2 B, FHE BRI N E G AR TR IRII[17]. B Rk, PE—EHEMSE
A IE, TE (RN - WSRMRISE) - “B=H, iEkBR. RHELE, 7L, iR, 7
TR, v H=H, e, RS, aess. wEMNAE, TIRTH. - =H, IERT.
RAVLE, WAL, BEMNLR, SXOEM, A=H, IEA. KoKy, THCTH. SR,
ARG 7 BT DAFRAT R DU i A A e R kA, (it A O fi, DAREZR 2. IEPTE “ IR, 4
A, 7 HIE (R« FlRER) Fil: “RENZAZHATH, BB BRI, B2 G0, 1ER
BT, BHAMNZ, FHNSE, LR o “REEZANZET” 5 EHHENRELERAN, Hhih
Tt 2me?  “EiEZ EARWRR, 2 AR, IXH “RRARRA” T AR AN I S T A
ISR EURIR R . LAIETRA A = A, (EAE RIS TOE R A, N KT 8Os A R iR ARk,
EE AR SR, MORARA ORI o T CBEZ AT, AR R AN [ R B TR A G K SZ
PP CRRARIRA o “AEIRIETG, EANZ, REHASET R O ERIEEIR RS, LE T, PR A A
Wity T, RSN, AR BT A RN . TEHNEAT ., W, B R MR 2
K NEABAI T S/ RE R, 7 L B2 250 22 Z L BT 70 2 RS IR K.

A FLEE Morris /T A5 5558 D CAL XJREES288, FRAil#% 4K BRUig o 1L-2. IL-6 RKiksk
WFAPUELEE TP ERINN . SRR SIEFEGRAE, BAH KRB ERREEK., BlrE
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WE D, BASHEE (P <0.05); SHIRALLE, 3677 40K RO BHE R I4a5 . Bl & g i,
Gt R L REP <0.01). HIEEXHA A, BIRAIMG IL-2. 1L-6 Rk NP < 0.05); SEAA LK
B, W07 HIMIE IL-2. 1L-6 FiAH] BFEK(P < 0.05). Y& T, IEWXTIELME T CAL X A0 IS 5 5%,
P LEE M e AU E CAL IX il T WAHE R LI AIRSE, A TeMIRZM . MRS 4E, AR,
ML PE R R 24555 77 4 CAL X HEMR LN HE S #E 5%, BEmgimsl, MK, BACBE, M ks 5
W, R RAHE TR MR . REATAR: Py nldd RIS IL-2, IL-6 BHEE R
UL 2R 1 2% 21ieAZ 88 70, IR BIREEEZ I H .
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