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JE AR AR A 20 T A 22 K10 ml/kgﬁéa, i‘Jx% ETI120 . BB A Thaiesbha, 8, 12 Fn
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AR IEAT [RBBAYHAEE: (SOD), A& (MDA) |. ¥2RETF [ameiE18 (IL-18). MEFREEF o
(TNF-a) ]. ZEKESRMIEIF BB ZS — 458 (NAD) ., & BB | (NADH'). =AFER A3
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SOD. NAD'. NAD/NADH'. ATP & PGC-la, SIRT3. TFAM. nNOS % & & i& 3 B4k (P<<0.05 % P<<0.01).
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0.01), HRAAE, ZHH-FALNAD. NAD/NADH'. ATPH &, MFBRAFBEREES. FHZHAPGC-la.
SIRT3. TFAM. nNOSZ% & & Ft& (P<0.053 P<<0.01), #&5 H & 7 zéﬂ/ﬁ%ﬂ‘m NAD/NADH', ATP 7 @&
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FESHAETARENR, B8 R E T @I A B A 2 AMPK/SIRT3 8 5%, #74) &k BAC i, W42
RIER B, &R ETRM, A sbE R A B ar 2% AN 5 54 24587 1ER
[X4R] BEABARAYZREE; BRE; BRFRELEORTE,; FLmiE3; Z8K; st3/R#H; At
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WGR L AR T RE B AT R R BB, )2 DPN
Witz — " AL U DPN & S AL i A
FEM, @SN AR R, Al g A
% (ROS) FeAal d i, FiEAR, HRMs
AP T > AT W, ROSHE L S EL kA
AL HOR DPN M HF R kAR R SR 2R 4% .
IR R TG AL 55 I (AMPK) 2 A= Wi i it
TR OERE S, AR DRI SR I A S s (R B 5
Feots o 3k R AR 1 B O A2 R B RO T La
(PGC-1a) 1ERNLAARIBER OCHE R+, XFLRifA
A AR AR VR 5 A 5 EEAE R . AMPK 199
TR T PGC-1a (23K, i 25 L WE AL 3 (SIRT3)
HAME R PCGC-1a 9 FUF LR, S 5QHH T, A
AL kI gem/ER" . BFsE 7 Ik 52,
AMPK/SIRT3 38 6 %] I8 15 1% g S8 & i ki i S Ak
MR AR

mZ e AR E (2R ERL R
71.200810167551. 1) HAFH RS . MBREEHH
Ui, #EeksE DPN B3 (9 I R A R D7 1 2 8 ik 55
SR s AR LRI S AL R 3 B AMPK/
SIRT3 3 1% J7 T #R 5 M FRIG YT DPN 9 AT REAE HIAIL
il SR RN R AR . A SE 0 B f b st
R RS AR R S AT (18
PS5 . BUCM-4-2020101202-4037) .
1 #&RERHZ
1.1 5 a

SPF 2 P SD K fL 60 2, A & 180~200 g,
SEESE Y A P VE TR S . SCXK (5T) 2021-0006,
W 11 b st 438 R AR SR s W R ARG IR A R . KERAE
SPF M RiAF%, T (22+2)°C, 1B 60%+10%,
12 h/12 hGRESRIEE IR . R mb A RE (67% A
BE+10% 35 70 +20% JEBE+2. 5% JH & BE+0. 5% JH iz
B, 2.5 kg%, B85 20201116), mirbisE (db
) YA R R
1.2 %4

WEERE (4. 15, @WHiF10g, B
9g, A9 g, BAS5g, BikE3g, KIE1g, I
JE1S g, BRIEHHES o) WKL (3.5 g4%, 185
20210328), dtatERA- A2 ABRAF . fiERRTE
S (6ml:0.15g, b5 20940432), HKZK
Hil 25 A BRIAE A A
1.3 EEZXFNEASE

HE MR 2 (STZ, b5 2 S0130), 35 [ Sigma

ol B RN (585 57330) . MIBRES YL (0
W (585 . 387ZA4036738), fEEERTIAF]; HBE
W fkBE (SOD) . N EF (MDA) k& (4%
S350 A001-3-2, A003-1-2), B§ 5t &k YRk
HARAF; A4z 1 (IL-18) . Mgt
T o (TNF-o) RS X5 & (52520 5
Jg IM-01454R2. JM-01587R1), VL7835 YR
HIRA A FABEIE REERS — AR (NADY) . i8R
RUGHE T (NADH') @il & . =8
(ATP) {Fl& (4555420211019, 20211019,
20211018), JbmiAEBAYE AR, AR
¢ (HE) #idfla (585 G1003), RN FEYE
IRAEYIFHE A BRA R &R & (5%
51 KGP10100) , VL78 eIl 56 A 0 0 AR ey A7 BR 2
Al; RIPA RHZ2 bl (9855 C1053), Jbant A
KR ARABR AT ; AMPK ., W21k IR 1 W2 1 1k
FE I (p-AMPK) . SIRT3., #h£ 0 — A LA
G (aNOS) Hifk . ILFEPR1gC —ht (525530
k58318, 25358, 2627S. 4231S. 7054), 3 [H
CST/~ 7l PGC-la, RRIARHL EHF A (TFAM) |
GAPDH (75 /3 %] & ab54481 . ab272885 . ah8245) ,
YL E Abcam 2 F] 5 il R DA AN (585 : 20211210)
[ SPLAF] .

MBEAL (GT-1941 1), ZRLR H AR 24t
LR (JE1001 BY), BTN TEAU R B A BR A
Al BREHMAL (RB-200%Y), Ji#RZ= R4 B
VA= P 7Y £ B W Ve (Keypoint &), J}3 1}
T 2N T 5 K AL (B S Donatello) , 2 /K F) DIAPATH
ol BRI SR R S8 (ChemiDoc TMXRS+with
Image LabTM Software % ) | 3 B H 3k {%  (Mini-
PROTEAN Tera System 7l ) , % [H Bio-Rad A Fl; &
REELEE.OHL (3KI58), f# [ Sigma 24 ) ;
R 43 Ot 6 BT (NanoDrop2000 %Y ) | 3¢
Thermo/AH); JEFRHEE (BX53%), HZA Olympus
AT BT EREE (H-76508), HAH A .
1.4 #4552

60 H SD K FUCR FHBENLEC T R L FENLAME 10 B
KEAERMIEREA, 4T mmREsE, HasoR
KRR FH 25 i e i e ek ) % +STZ I s v 559 el 7
PRI R BB M v B = DR O PR 8
i, KREZEE 12 h)5 T 2% STZ(35 mg/kg) I i
B, @S 72 hE I E KRR MK, b =
16. 7 mmol/L i K R A B IR i BT 2 . 50 B
KEIIER LT, SR I5 R BEALEL T 37543 il
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WM. BRAEERAE SRR . L IR, B
105,
1.5 %%k

R G, RS AR 0 2 T BUR) i
RB R ) B R A K R T B o R R A T
0.0268 ¢/ (kg-d) MEWEVEST, WS . H. A
sl ORPRRRE TP R o I R S4TSR AT A
G20 T R 5 2. 5.1, 25.0. 625 g/ (kg d)
PEATHES . IE W A2 T4 AR K 10 ml/kg
B SAUBES T 12 J8, SRR g s 4
G K EAIR S e s iR R S IR 414G T
GRS SN
1.6 MMEIRAFE T ik
1.6.1 s¥s. hkENME 30 FHLH LG
4. 8. 12 JEFH imBEAOM 2 K B AR I obE , HHE
TR A
1.6.2 FumBAER B2 1205, R EANR
S £ A B ARG ) - R BAARAS N B4 #) 55. 0 “CHE
M, B FRUBAIAR I, B BRI e o 2
MR IE], A R 3 Yk, BRI KON T 30 s,
] E) B 15 min, B3 UM DN A I (E A A e
1.6.3 A FAY 25 Ay 24 F ik E (MNCV) # )
I SERR I Jim K B 19% 10 E HE 2 B s v B B e
(45 mg/kg) , ST ESATMIAR B PSSR PR 245 S0
A B MNCV o B il A T T Al i i 48 R A
vty (AR ZEITON, O SHIE ), WAk R
e S AR BT BT RMHERZ LA LIS A (A B i 2t
Y, CN RIEIE ), S% EAREE TIE SR HAR
BE 5 R0 2Z ] T A B2 G AN A
], W [ ARRATS , FE S A3 W 3 38 F A (] B
B d (mm) o 0 5% AR B Pl 22378 I 19 UL A 3l AR FEL AL
(CMAP) ¥R t(ms) o 1158 MNCV (m/s) =d
(mm)/t(ms) .
1.6.4 2F4i2S0D, MDA, IL-18. TNF-a &%
A S AR R AR B PR ZE 50 mg, A1 ml A9 2]
W, MR 2IH, 3000 t/min, 4 CE
O (DR 13.5em) 15 min G HCETER, KA
Fe a3 K SOD . MDA A9 % 2, >R A ELISA X7
BRI IL-18 . TNF-o & 8, 4G I 359 7™ % 42 K 71
A UL
1.6.5 AR Z&EhiTRMRzERN s
ZH AR R AR 22 50 mg, A1 ml fR4T 38 22 W
FHAI 88360503, 3000 t/min., 4 CEL (B0

£13.5em) 15 min J5 B FVEWR, R A2 K60
NAD", NADH'LL K ATP 955, A £5 A% 44 BR
T S IR -

1.6.6 AFAZHEZEE HAKRABEFHEKE
F 1 em, R4 H S BKHUB K G 1T A b5 A3
HEAMEYI A, RIES wme ITHEYE, HHEET
T AR T AR

1.6.7 AFAZEENR  BUKRAEMEKE
F1em, BEET3% N _BEFH2h, 1%L 1.5 h,
Ptk B WU UL €0 1 b, KR 2R E M IR aL R,
# YR 50~70 nm, i R XU Al — A0 A% R B U
o, BT TSI IR,

1.6.8 A -F 42 AMPK/SIRT3 i %48 % & & £ i&
Mol 25 2R FHBEALEL 7 2 1 e B 3 R B A
L2, WHEE IS INAGE B RIPA S TR 2406, $2HC
HAURE N LW, KA BCA LI E E W .
RAWRGFRED LA, BIKERE, 5%BAs0H
FEA 1 he SR —dT (AMPK. p-AMPK.
PGC-lae, SIRT3., TFAM. nNOS Hii By JE ¥ M 1:
1000) , &2 J5 TBST sk, A AR, —HT (1:4000)
FIRIEE 1 he ECLAYGIE TR A, FIH Image
J 1. 8. OB A T IR BEAE A I A -

1.7 “%it¥7&

K HI SPSS 20. 0 FAF X E I #E AT HE 1T o0 B o T
BRI E IEE DA B AR EE (74s) %
N, TR R T 22500, AT R
Dunnett-T° K55 . P<<0.05 M ZERAH L iTH¥E Y.

2 #R

2.1 &8 K SRR B ) o 4 K pb gk

Fnw, SEWAFRMR R, HASAHKR
TE 45 A I [R] 5 S 247 2 2 A (P<<0.01) ., 5%
RV [RIEF ) LB, A 4R 25 2R R 4G 24 4 Tl sl iiop 3
FEAs 25258, 12 PR oy . rhofl st 2 i b
il (P<<0.05 3% P<<0.01) . -5 R 41 5 it ] He
B, TELG 2] 4 TR R R AR s 2 B34 B AIG, 7E
Y52l 8 FEmP R R R . Th RN, EAZ5 12 )8
At ASOBE B e ) i ZH R AIE (P<<0.05) o BESRRRAIG
R LTE LG 265 8. 12 JEI IS Il A 347 I 28 {1 1 o
o R, RSB R S A AR 45 24 12 Rl
BEIR T W = M 2 (P<<0.05).
2.2 ZBAMKRARF AR E

K2R, HARISHARBIATE L ZE ST
Giit2EE L (P>0.05). 45254, 8, 12)8#), H
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T K FAS R B[R] MR K Heds
Table 1  Comparison of blood glucose levels in each group of rats at different timepoints (mmol/L, x+s)
20 51 g 25 2T 254 45245 8 Il e 128
IEHA 10 3.55+0. 30 3. 46+0. 30 3.91+0. 32 3. 83+0. 43
FETRIZ] 10 22.35+1.49" 25. 64+0. 62" 29.08+1.25" 28.94+1. 45"
e givE:| 10 22.19+1.76 " 22.13+5.94% Y 26.52+5.26" 25.56+4. 81"
WYL 5 0 4 10 22.66+1.69 " 17.25+4.99 % < @ 24.38+4.81" ¢ @ 23.30+5.85" < ¥
IR R A 10 22.77+1.81 " 18.9326.66 Y > ¢ 22.00+4.23 ¢ @ 24.39+6.91 " <
I R AR A 10 22.87+2.36" 17.27+5.929 9 @ 25.61x4.73V 9P 26.40+5.11V "
e oa) SIEWARAR A, P<0.01; b) SHEEIA R LR, P<0.05; ¢) SHEEHFEBE L, P<0.01; d) SHiEmR4LE b
WAL, P<0.05; e) SR m bl It E] Lhe, P<<0.05; £) SWpE R RISl R g, P<<0.05,
R2 AR FEAIR A
Table 2 Comparison of body weight in each group of rats at different timepoints (g, x+s)
20531 AL ST 424 )8 45258 JH A5 12
EH 4 10 481. 80+35. 54 536. 20+44. 86 551.20+45. 35 583.20+46. 15
ALY 10 432.90+45. 51 455. 60+61. 16 * 433. 60+43. 68 " 405.90+43. 37"
R 10 440.20+37. 82 436. 60+53. 40" 433. 80+50. 66 393.80+51.97 " ¢
W R 10 440. 10261. 35 437. 00+60. 23 » 447.50+34. 94" 437.10+46. 32"
W 7 21 10 427.20+52. 58 434.20+46. 81" 433.80+35. 61" 396. 30+40. 26 " )
W AR 21 10 435. 60+35. 18 436.30+28.31" 430. 60+30. 18" 407.70+41.70 "
e oa) SIEWYFERE L, P<0.05; b) SIEWARFEIRLE, P<0.01; o) SRR SRR LA, P<<0.05,

AU BUTE A o) [i) a4 I i 359 38 {1 [) B[]
EH4 (P<<0.058¢P<<0.01); BRI T
g R BRI i 22 S B4 2# & L (P>0.05)
SR 245 12 JAEE W RRE R AR A K R AR O o e T
SFRRAFMEE R . IR EA (P<0.05)
2.3 BIKRAABAZERAE ., MNCV K ik

R33N, HIEFA R, BB R R g
Ah, HARSHRKRBEEE A (P<0.053P<
0.01); ML A MNCV &K (P<0.01)., S
RUZH PR, 45259 1 04l KRR $A0  2 BR I
MNCV ¥ FFiE (P<<0. 058, P<<0.01). 5 HAKH]
T2 PR B = T HAR A 20 T T, R R
ZH MNCV 53 i T HARAK ) T4 (P<0.05) .
2.4 BAMKAAFTAWLZSOD, MDA, IL-18. TNF-a
o el

FK4m, SIEFHLE, BRILFIRY MDA &
A, HAKA KR SOD SEHIK, MDA, IL-1B.
TNF-a & 83T (P<0.01), SR LE, %

259 T Fil 20 K B SOD & & ¥ i, MDA, IL-1B.
TNF-o F M (P<0.01), SH¥ERA L,
HARK Y T4 SOD & 4 FEA%, MDA, IL-1B.

TNF-o &2 THE (P<<0.01), SR s
Feds, BB R SOD S HIE, T-18.
TNF-o & 2 TF e, R RGN & 41 MDA & &

K3 BHRBPUEE . AEZMNCV K gL

Table 3 Comparison of thermal pain threshold and sciatic

nerve MNCV level in each group of rats (x+s)

21 531) L& P [ /s MNCV/m:*s'
IEH A 10 6.49+1.05 43. 46+4. 19
FEARIZ] 10 13.19+2.25% 25.66+3. 46"
A 10 8.32+1.20" ¢ 38.49+10. 03" "
PR R R4 10 8.19+1.07" 44.13+14. 30"
PHERERFIEA 10 7.98+1.95¢ 38.75+8.51 " "
PRERAGRIEA] 10 10.40+2.07% 990 35 23+6.90% "

. MNCV, i83hiZfe Gl

a) FIEWHWE, P<0.01; b) HIEWAILE, P<0.05;
¢) S, P<0.01; d) SHBALE, P<0.05; ) 5
WAFMR4LLLEE, P<0.05; f) SRR SR a4 i, P<0.05;
g) SRR AR AL R, P<0.05,

f (P<0.05). SPHEER R mal thds, BHRERAL

FH2H SOD S EFE(K . TNF-o 8 THE (P<0.01),
2.5 BARRAAFTNEEFIREZRAMIRATLE

RSN, SIEWHLE, BEHRAERYA NAD A,
HAK 4 K EUNAD . NAD/NADH' | ATP HJF&1K,
NADH'J}& (P<<0.01). SHIRIA A, K249
TiZH K EUNAD". NAD/NADH', ATP¥jJhi:, ki

IR A% 50 i 2 NADH ' FRAIK, BRI B 41 NADH T+ 7=
(P<0.01)., HEirmdltbis, R &F =4
NAD" . NADH'# AKX, B 5 5 & 5 = 41 NAD'/
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K4 BHARBALFMHLSOD, MDA, TL-1B, TNF-a &t L

Table 4 Comparison of SOD, MDA, TL-1B and TNF-a contents in sciatic nerve of rats in each group (x+s)
2851 &L SOD/U-mg"' MDA/nmol - mg™' IL-1B/pg-ml™ TNF-a/pg-ml”™"
EH A 10 18. 5620. 97 3.47+0. 46 12. 930. 96 34.10%1.22
iUk 10 8.26+0. 64 6. 86+0. 32 75.24+6. 08 * 73.06+2. 98
fin =R 2 10 17.21+0.58 " 3.90+0. 39" 15.84+1.332" 38.54+1.03" "
TR 5 ) 10 15.97+0. 879 " © 4.4620.27 %" < 31,79+ 1. 729 46.87+1.26V " ©
TR IR v 39 21 10 13.87+0. 662" ¥ 4.78+0.35% M 37.95+5.49 VP P 51.45+2.36 " 0
LA 2 10 10. 52+0. 80V > < ¥ 5.51+0.877 " 41.25+1.49 0P 0 57.53+4,34 %P 0D

H: SOD, ALY LEE; MDA, N_E; IL-18, H4UMEANZ18; TNF-o, MRIERE T s
a) SIEWAILE, P<0.01; b) SERILILLE:, P<0.01; ¢) SBiERRALLE, P<0.01; d) SEHEFEEFEA LR, P<0.05; ¢) S

PRI AL AR, P<<0.01,
x5 BAHAKRRAABMHZNAD . NADH . NAD/NADH', ATP /K- Fbis
Table 5 Comparison of NAD", NADH®, NAD/NADH" and ATP levels in sciatic nerve of rats in each group (x+s)
20 51 Rk NAD"/nmol +mg™ NADH/nmol - mg™* NAD'/NADH" ATP/pg-g”!
EH 4 10 0. 26:0. 02 0. 08+0. 01 3.19+0. 33 3. 130. 26
LA ZH 10 0. 12+0.02 " 0.15+0.01 " 0.85+0. 11 1.4720.23
TR 10 0.24+0.01" 0.16+0.01 " " 1. 48+0.09* » 2.49+0.329 "
W v R e 2 10 0.2120.01 %< 0.1320.01 % 1. 6220.60* " 2.75%0. 159" ¢
R ) A 10 0.1920.01 %< ¥ 0.12+0.01 % 1.630.20* » 2.08+0. 184" <Y
R B 0] 2 10 0.1520.01 % <V« 0.1120.01 % V<" 1.48+0.18* " 1.8620. 14 < ¥ D

. NAD', MHBERG RGNS — YR ; NADH',
a) HSIERAH R, P<0.01; b)

NADH", ATPFHEy, MR . GRS 4 ATP FE{IK
(P<<0.01). SHPEREPRI A i, B R AR
HAINAD', ATPRHIL (P<<0.053% P<<0.01).
2.6 Kéﬂkffui”"ﬁ“%w" E$ &4 R ki
B KA AL B AL e iR 55, HES
% SR, OIS BB K R AL
¢%ﬁ% EARAT . S AnAREL, BEEEAETE . WEA
wom¢ma%ﬁr@% R AL B i AT Y
SERIEIR IR, HEPNECRE ST, MRS e,
BAFTEIBER RN, (MR R, B0
H—E R NGEE . BT AR E A EEAN
TR AL o R LR e HED i R MK . Bl R
B, (HABRIAH R R . 45 R BRUAL B M 42 HE
o K LIE 1 CREREFRA S G\ AR ) o
2.7 BURAALFAAZEENKLER
TE R AR BR AL i U T RELT 4 o0 A 25,
BESH LS SEaE . B AT, ORI RHES R
SERY TR BT LH R AR i B LB 2 2
PP REIR, BER PR S s, ORISR =
AL, TR AR B R o R 4L S AR )2 0 R Y
5], SORRGE R ERE . B . PO A RE R AR
JRERE RIS, ASULRGETH IS, LORLIR G i JE A

W RIGHEE [ 5 ATP,
SRR [hEE, P<0.01; ¢) SWSERR4 s, P<<0.01; d) SEUEESFIEALE, P<0.01; e) S5HH
BRI A LLE, P<0.01; ) SHEEBFRIEALLE, P<0.05,

BRI

SEAE ., JBLRESE AR R AT BT . RN s A A
e 48 A )= 5 AL B IR m&&ﬂﬁ%ﬁ&mo%ﬁ
ﬁﬁ£ P2 E R L 2,
2.8 BB KR AR A 2 40 41 AMPK/SIRT3 i ¥4 48
XEG Rk

241K R AR B R4 4] 41 AMPK, p-AMPK,
SIRT3. TFAM. nNOS#EFKEHIKEIWE 3, %6
N, HIEWARE, RAEH KR PGC-1a, SIRT3,
TFAM. nNOSZE FIRIAREL, BBt 5 =4
PGC-la, TFAM R R AR, £ 40 T4
nNOS 7 1 £ IA IR (P<<0.058; P<<0.01). 5
BERVZH LA, A = 7 & 4 p-AMPK/AMPK I 2%
FhiE, B R A RO R R . PR iR 4 PGC-la
SIRT3. TFAM. nNOS IR IEF &, BRG]
HYInNOSE £ AT (P<0.055P<0.01), 5
WhF MR A B, MR . K5 & 4 PGC-1a,
TFAM. nNOS & [ 3R 3k BEAK , OB 95 B AR50 1t 41
SIRT3 45 A kMR (P<<0.05). S0 w7l
HEbHe, PEBERAL ., P HHE 4 PCGC-la, TFAM K
B IRREAIR, AR IG5 B2 2 SIRT3 25 [ ek P MIK
(P<<0.05); SFEFTRET R A E, R
2 PGC-1a, SIRT3FRIAFEIL (P<0.05).
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Effect of Tangbikang (¥i#iH:) on Oxidative Stress, Mitochondrial Energy Metabolism and AMPK/SIRT3
Pathway in Sciatic Nerve of Diabetes Model Rat

YU Ruigin', ZHANG Yagqi', ZHANG Chengfei’, ZHANG Qiue’, MU Xiaohong', BAI Huizhong', ZUO Xinwei',
LIU Gang', LIU tonghua*, QIN Lingling’

1. Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing, 100700; 2. School of Life Sciences, Beijing University
of Chinese Medicine; 3. School of Traditional Chinese Medicine, Beijing University of Chinese Medicine; 4. Ministry of Educa-
tion Hold Key Laboratory of Health Preservation of Chinese Medicine, Beijing University of Chinese Medicine; 5. Science and Tech-
nology Office of Beijing University of Chinese Medicine/Ministry of Education Higher Education Institution Discipline Innovation and
Talent Introduction Base, Beijing University of Chinese Medicine

ABSTRACT Objective To observe the effect and possible mechanism of Tangbikang (BiJEH:) on diabetic sciatic
neuropathy in diabetes. Methods Sixty male SD rats were randomly divided into normal group, model group, lipoic
acid group and Tangbikang high-, medium- and low-dose groups, with 10 rats in each group. Except for the normal

group, rats were fed with high-fat and high-sugar diet plus intraperitoneal injection of streptozotocin to establish diabetes
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model. After successful modeling, corresponding interventions including 0. 0268 ¢/(kg-d) of lipoic acid injection
intraperitoneally injected, 2.5, 1.25, and 0. 625 g/d of Tanbikang granules by gavage, and 10 ml/kg of normal
saline by gavage were respectively taken in lipoic acid group, Tangbikang high-, medium- and low-dose groups, nor-
mal group and model group. All interventions continued for 12 weeks. Before medication and after 4, 8 and 12 weeks
of treatment, the blood glucose and body weight of each group were measured. After 12 weeks, the thermal pain
threshold and sciatic nerve motor nerve conduction velocity (MNCV) were measured. The sciatic nerves of rats were
taken, and the oxidative stress indicators including superoxide dismutase (SOD) and Malondialdehyde (MDA ), the
inflammatory factors including interleukin-13 (IL-18) and tumor necrosis factor-a (TNF-a) , and mitochondrial energy
metabolism indicators including nicotinamide adenine dinucleotide (NAD"), reduced coenzyme (NADH") and ade-
nosine triphosphate (ATP) were detected. Hematoxylin eosin (HE) staining was used to detect the histological mor-
phology of the sciatic nerve sections, and the ultrastructure of the sciatic nerve was observed by electron microscopy.
The expression of adenylate-activated protein kinase (AMPK)/ sirtuin 3 (SIRT3) pathway-related proteins in sciatic
nerve were detected including phosphorylated AMP-activated protein kinase (p-AMPK), AMPK, peroxisome proliferator-
activated receptor coactivator la (PGC-1a), SIRT3, neuronal nitric oxide synthase (nNOS) and mitochondrial tran-
scription factor A (TFAM). Results After 4, 8 and 12 weeks of treatment, the blood glucose of Tangbikang high-
and medium-groups were significantly lower than that of the model group (P<<0. 05 or P<<0. 01). There was no signi-

ficant difference in body weight between all the intervention groups and the model group at each timepoint (P>

0.05). After 12 weeks of treatment, the model group had increased thermal pain threshold, MDA, IL-18, TNF-«
and NADH", as well as decreased MNCV, SOD, NAD", NAD/NADH", ATP levels and protein expressions of PGC-1a,
SIRT3, TFAM and nNOS as compared to the normal group (P<<0. 05 or P<<0.01). Compared to those in the model
group, the thermal pain threshold, MDA, IL-13 and TNF-a levels decreased, while MNCA and SOD levels increased
in all Tangbikang groups and the lipoic acid group, and Tangbikang high-dose group was superior to the medium- and
low-dose groups (P<<0. 05 or P<<0.01) in the above-mentioned indicators but MDA. Compared to those in the model
group, the NAD", NAD"/NADH"and ATP in all intervention groups increased; the protein expressions of PGC-1la,
SIRT3, TFAM and nNOS in lipoic acid group and Tangbikang high- and medium-dose groups increased (P<<0. 05 or
P<<0.01) ; the Tangbikang high-dose group was superior to the lipoic acid group in increasing NAD/NADH" and
ATP, and was superior to the medium- and low-dose groups (P<C0.05) in increasing PGC-1la and TFAM. Light and
electron microscopy showed that in the model group, the structure of the sciatic nerve fibers was damaged, and the
mitochondrial structure was disordered, with severly destroyed myelin sheath lamellar structure, cracks and vacuoles
appearing in the myelin sheath, and obvious demyelinating lesions; the pathogenic damage of sciatic nerve fibers in
all intervention groups was improved to varying degrees, and the lipoic acid group and Tangbikang high-dose group
improved more significantly. Conclusion Tangbikang may play repairing and neuro-protecting role in diabetes pe-
ripheral neuropathy by regulating the sciatic nerve AMPK/SIRT3 pathway, inhibiting mitochondrial oxidative stress,
reducing inflammatory response, and improving mitochondrial energy metabolism.
Keywords diabetic peripheral neuropathy; Tangbikang (¥5%i 5 ) ; adenylate-activated protein kinase; sirtuin 3;
mitochondria; energy metabolism; oxidative stress; inflammatory factors
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