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Abstract

Objective: To explore the delaying effect and possible mechanism of pheretima protein on muscle
atrophy in mice with sarcopenia. Method: A mouse model of muscle disuse atrophy was constructed
using hind limb fixation. 18 month old SPF Kunming mice were randomly divided into a model group,
an earthworm protein group, and a dry earthworm group. Nutritional intervention was carried out
by feeding diet containing pheretima protein or dry pheretima. Muscle tissues such as gastrocnem-
ius and soleus were isolated and their wet weight was measured. Fasting blood glucose levels were
measured, and adipose tissue from various parts was isolated and weighed for recording. Result:
During the intervention period, there was no significant difference in body weight and feed intake
among the groups of mice. After 4 weeks of intervention, compared with the control group, dry pher-
etima increased the wet weight of the tibia and fibula on the modeling side (P = 0.07). On the non-
modeling side, the dried earthworm increased the wet weight of soleus muscle relative to earth-
worm protein (P = 0.079), and compared with the control group, earthworm protein increased the
wet weight of gastrocnemius muscle (P = 0.05) and tibia fibula (P = 0.04). The weights of the tibialis
anterior muscle, extensor digitorum longus muscle, and femur in both hind limbs were not affected
by the intervention. There was no significant difference in wet weight of adipose tissue and major
organs among the groups (P > 0.05). The left tibialis anterior muscle and right gastrocnemius mus-
cle are significantly positively correlated with retroperitoneal fat and hip fat weight, while the
wet weight of the right soleus muscle is significantly positively correlated with cecal length, total
cecal weight, cecal tissue weight, and colon length. Conclusion: Dry Guangdilong can partially im-
prove disuse muscle atrophy and increase healthy muscle mass. Both dry Guangdilong and its
protein can enhance muscle and bone mass. This study provides foundational data and experi-
mental references for further investigations into the role of Guangdilong and its protein in sarco-
penia.
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1. 5|8

JUL PRI/ i (sarcopenia), SXCRRAF 8 AH GV LA SE0RCE A2 — P BB AR08 38 0= 2E R AT PR R, TR
SENS RDTEB R Z L BV A B R R R R R R e, AR AR BRI R IR
K UREREAG[1]. WLRIRAEIRIT A R IK BT iR e s T i2]. B#IUE S RNE AR E, Ak
P 60% 2R [ 5 4R LA S Rl U 7 A B B WL [3]. IR, (REBENUAR AR & e, B0k 788 8 LT 76 &
15 A2 Va7 WL PR I8/ hE 1Y) B S i 2 — o R AR 78 R LA B (recommended dietary allowance,
RDA)TE 1.0~1.5 g/(kg-d)H B T 4E R ECF 47, J6A 7T Ae B AR R R 2= 45 0800 3 3000 B8 A BT R 1 Bf
fiK[4]. BRUbZ AL, Bh= G RESNEUE SN KT N B BT A L e 3L (R ) 32 B R R 2 —[5]. 4R, HH
TR, SnT g LAstit, 5 DS KA sy ik, I T 2T K —Fug sh ik is )7
LRI D JiE o

HAl, B3R BalBh LAY R LA RE 3 56 F B, (HACRA R HAAENMEZE R,
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AEYENE RO TR [6]. T, FHRZEA B RAR YT RA EEE X [7]. | HEEN
ITRRFE A, a2 TR Mz —, B EEAM. ZIKAZ MG, BA PR e
1. RFFEMGEE S BERS] [9]. | Hb B 2544 Fh A b w5 14: 55 (A (earth worm active protein, EWAP) &
B WSR2 METREZMAEYEER (8], BAPuRM. Piaddith. P2 o
MZGEAEF[10] [11]. A M8 S B LB (superoxide dismutase, SOD) W& £ 7k N B A 1) H Fr L7
BRif), REXTPUE 2L, FEREZR NARTEE . TR &5 7 T R AR FH[10]-[13].

AU AN M SEIR R BH, bl 2 1 TR 0 BT 4R A M 30 5 5 e S ji, s B A (R gt H B R (038 )
[14]o AR FEE I R E /N LA AR, TR H 8 3 0T FU8CR S SRR T AL 2R G BRtE, DUIA AR
RINFe i I R HEEB AR -

2. RS 7EE
2.1. SEWES54A

#H 24 18 A% SPF LRI/, RE@0 £5) g, BANL N3 H(n=28): HAIH. HpEFAZH(1.250
mg/g TRL . EHIRAGI AT 3.64 mg/g BW [ HURET). Fr/ NIRRT )5, HHERETOK,
JEHEJE M 12 012he BT RTA SIS ARA G v P R 2 R A e B S A R 4R m, IR %
Z RS HHEHAE S : DW20240919-234) . & 7T T A I 2 Rl b, JERE IR 2 RIS, T Tkl [ il

2.2. AEHFBERRESEFRTH

W 7 R, PUASE ARG BEATIERE, IR TR/ B MNEROG Y [ 0 (— MR REDEEI T, 53—
U E E R, AEHTESNZ IR, BERAL. R arilcZE, ML, tEE mAlE sk, SECLILA
PRIPEZSA]15]. LSS ITRE 7= TR0, TR0 8 A, BRI BER LA 2 MRS 5L,
DUBEAT s ARG O S AL B, BEAREARE, DR AR

2.3. HAERESHE
THGHGEEE 12 b, SAGERRIE N MIREREM, S BOMERAML. P B L, R AL, B L5

WIRZHE, FrEHicat. BEEOUIAHS T REA %, FT RNA 58EAERI. 58S RmHs. iT
. BFREL OBRAE. M. O BRSESSE, FREICSE.
2.4. GEit i

{81 SPSS 27.0. GraphPad Prism 9.5 Gttt A AT HAE 7047 % T 2 IR0 5 DL x +5 0,
% A 1) LU BER SRR 32 77 22 93 T (One-way ANOVA);  TMilEIEAS 0 A AE, 0 LA M(Pys, Pos ) o, SR H]
B HAT 2 A . B E KT o= 0.05,
3. R
3.1. HEESHETL

SEIG I A = AN RO IR AL, Holp R gL, Ao )R E Y B G R B S A B AR A s (LA
1(a)). =R ELZEEZREP =0.141, E 1(b)). NEPBEAKELLER: 5 19-21 K(E 1), 5
o W ZH B b e -2 2 35 R A EL (BT ZEL LB P > 0.05), M 28 P 2E4K 2 0 35 38 I (43 1) 5 0k B B b e 40
EL5 P<0.05); 55 26~28 R (] 1(d)), Hb e H 1 2H 1) 44 3 16 = {5 47 4 2 v T AL 4H S5 b e T 2H (P < 0.05),
ot e 2H 5 e T TR 2 2 22 5 (P > 0.05).
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Figure 1. Growth curves and weight changes
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Figure 2. Changes in feed intake and feed efficiency
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TEREASCIGHAME], Ho SR AR SR EE S T R4 5 T41(P < 0.05), 15 P4 G R %
ZFOLE 2(a)). SEIRVIHICGE 1~5 KX), ok THBEERZE S TABAMREAHE 20b), ¥ P<
0.05). SEERJEHACEE 26~28 X), MU A MR R E S TXIAP < 0.05), it 124055 4T
2E R (E 2(0))s

SN TR R A U, e B A AL R R SE R 0, = AR B DR SCR A A B 2
F(P=0.021), {EAEZEPALETREZFH(P>0.05), WK 2(d). 5 19~21 K, s B4R N
B, BEmETREAP<0.05), Ml T4 5% A E QA TR EZ 78 2(e). F26~28
K HOR B 1 A B DRl kR 2 T R AN R T 2.3 P<0.05), T e A [RGB 35 2= (1 2(0). |
SCH IR AT S S T A B ARN R SRS R, IFERREIACGE 1928 R)FFE4EFR: T Em
(O PRDRLRI R . AR T O R & B E R, TR R SR AR

3.2. MRELMERERTN

THi4 F)5, SXIRAMLE, g T8n TGS RHEEE R EP = 0.07). EXT ARG, g T4
ST & AN Tt B AAEEP=0.079), HORE A SXTRRAMEL, BT HEBULP = 0.05)F R HEE

TRE(P=0.04)0 XU G I HEE ATUL BEAAR VU B B R 52 2T T 20 o 5 LA B % 255 UL 1 3(a)
FIE 3(b).
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Figure 3. Muscle tissue and bone weight
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O S5 AR BV B AR AL R N TG B 22 (P > 0.05) (4] 5 14 6).
3.4. HXMRE

AT EARAN S SEL NI E SRR REL =T T Pearson AN M. fEAAFEA T
(LB 7), REARN SRR B R # EHS0=0.932, P<0.01), SEEENFEZEEMXE=0.769, P
<0.01). HEAMS Z AR TR bR 2235 705G, AEERIAEr =-0.587, P<0.01). I FE@E=
-0.557, P<0.0)AIFEREN(r=-0.567, P<0.01). BtAk, MR RTILS A0 BER L2 8] 5 52 B A % (r
=0.603, P<0.01). 5 MaHh2H4 2 a) 3tk 2 00 3 1B AR OC, WA s 58 i (r=0.486, P<0.01). fEH%
Vs SRR G B (r = 0.534, P <0.05).

FEXTIEZH A (LI 8), A B AR Ak 5 40 1 R0 S AR IEAH K (r=0.988, P<0.01), 5IEBA NI (r=-0.771,
P <0.05) KT (r=-0.875, P <0.0) R B0 GG, (AR, 2 MHERmVLS 7 2w L
R B IRGR I S (r=—-0.969, P<0.01). Felid LI R EAKIR 3, WA AR S5 0 e e
IEAIS(r=10.888, P<0.01).

e A AP (A 9), REA SRR S B (r=0.994, P<0.01). REHEKS5RE
REMT W) R B i (r=—0.881, P<0.01)FIEI S RERT(r=—0.831, P<0.05)2EFE MK, ok, AR
e B S5A RN (r=0.738, P<0.05)MEEMEr=0.714, P<0.05)HEEFHEMK. &80 4HLAA
hPRFE 2 Hsa N IE A (R I AR 5 1 & Bl r = 0.857, P <0.01).

How T (LI 10), REARL SEHEEE=0.86, P<0.01)MEEKEr=0.989, P<0.01)EIE
FHR K RRIRAFAE . 2L B LS 720 0 8 1 B 5 2 53 UM 58 (r = —0.856, P <0.05). %R EN
FRAE B B 5 e 7 IR OGP e M i 5 M IRV AR T (r = 0.986, P <0.01) A M JI2 JHE& -5 M I v g i
=0.983, P <0.01)3 2 IR = IEAH
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Figure 4. Adipose tissue weight
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Figure 5. Intestinal length and tissue/organ weight
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Figure 6. Changes in multi-organ weight

6. ZREEETN
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Figure 8. Control group correlation heatmap
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Figure 9. Earthworm prote in group correlation heat map
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