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Abstract: With the aim of developing a new kind of compound hematopoietic health product, the hematopoietic effect of Fufang pike eel
skin gelatin (FEG) on iron deficiency anemia in rats was investigated. The pike eel skin gelatin was prepared using a hot water extraction
method, and was combined with Angelica sinensis, Radix Paeoniae Alba, Rhizoma Chuanxiong, Astragalus membranaceus, Radix Polygoni
Multiflori Preparata, Fructus Crataegi, and Radix Rehmanniae Preparata. A rat model of iron deficiency anemia (IDA) was established by
feeding rats with atraditional low-iron diet and bleeding from the caudal vein. Then, the IDA rats were randomly divided into the following five
groups (ten rats per group): model control group, FEG high and low dose groups (FEG-H and FEG-L), and Fufang donkey -hide gelatin high and
low dose groups (PC-H and PC-L). After 30 d of administration by gavage, the hematopoietic effect was evaluated by measuring the
concentrations of hemoglobin (Hb), serum iron (SI), ferritin (SF), and soluble transferrin receptor (STfR), and performing red blood cell counts
(RBC), hematoxylin and eosin (H & E) staining of liver tissues, and bone marrow smears. The results showed that high dose FEG could
significantly improve the value of RBC (p<0.01), reduce the reticulocyte count (p<0.05) and the indices of liver (p<0.01), spleen (p<0.05), and
kidney (p<0.01), and alleviate symptoms of bone marrow hypemplasia and liver tissue disorder. Additionally, high dose FEG enhanced Hb
content from 77.21 g/L to 175.86 g/L, increased Sl and SF concentrations by 2.9 and 0.6 times, respectively, and reduced sTfR concentration by
19.42%. Fufangpike eel skin gelatin could effectively improvethe symptoms of IDA.
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Table 1 Changesin Hb concentration during the establishment of a rat mocel of IDA (n=10, X 15)

Hb 4-&/(g/L) BAEAT 10d 25d 45d 60 d
ER A 156.3045.72 155.7046.12 158.00+12.26 154.1249.17 156.46:+1.30
IDA 48 154.24+4.76 106.54:45.98* 93.48:11.78** 90.2848.83**  80.394598**

7 : HEFLAARL, **p<0.01, *p<0.05.
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Table 2 Changesin serum iron concentration and RBC count during the establishment of a rat model with IDA (umol/L)

R EHE
B IDA £ EFA IDA 21
41 4 JlRAk ) (><10%/L) 8.0640.83 7.8240.74 7.59+1.01 4.3440.88**
A 4k (umol/L) 34994174  33.76+2.88 37434202  8.83+2.02**

E: HiEwiasark, **p<0.01.
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Fig.1 Effect of FEG on Hb content, RBC, and reticulocyte
countin the blood of rats
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IDATF R IE, SREFIZMFPERTS Bk, MUk
T IR R
3 3 FEG XA SR BB (=10, X £S)
Table 3 Effect of FEG on organ index (n=10, x 4S)

JIi 35 $54%/(mg/g) AT RE B BE PEE
NC 41 28.36:44.60 6.11+0.43 2.01+0.26
MC 48 33.054341**  7.53#).75%*  3.1740.62**
FEG-H 41 29.58425644 6.1640.4044 2.3520.714
FEG-L 41 30.9444.22 6.5540.66% 2.0040.3144
PCH 1 2928440244 7.1640.81  3.0330.54**
PC-L#n 31.33H57  7.2840.68**  2.84+).78*

7 : 5 NC 448k, **p<001, *p<0.05; 5 MC 2848}k,
A4p<0.01, 4p<0.05.
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Fig.2 Effect of FEG on the myelogram of IDAmodel rats
(10x40)
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t FEG-H 1 PC-H ZHIM AR e, SI S Eik 3 | 33.24
F133.88 pmol/L, PKEF|IEH /K. SIJ&H Fe* 51l
R EA(TRAZ ST, 2580 TRF-Fe™
REMERENEEEHL, 52 R MR i

B, FTRE Tt IR A RS Cu oo
FoTH AR LA R EA SOT R, R I Bk
o™, 15 FEG REBEHRR SI A&, M AEE (L
2 Ho AZLARIIN Thim, A RIBCEST AR -

BRI LI ARLS G NI, T Ho R ZAZT 4H 1)
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Table 4 Effect of FEG on serum iron content (n=10, X 15)

S| A& /(umol/L) AT, 275 10d %35 20d 2% 30d
NC #1 34.1844.88 34554355 35.8142.78 33.82+44 354

MC 41 8.3740.41** 10.8940.71%*  14.214112%* 21.94+0 84
FEG-H 1 8.53).73** 12.2140 59** 21,89+ 91* 33.2442.744
FEG-L 8.38:40.76** 10.5840.95** 17.42+41 52* 29.324301
PCH 21 8.46:40.45%* 13.0241 38** 22.26:40.99% 33.8842454
PC-L 8.5241.01** 10.89+1 23** 17.811 49* 30.662.974

7 : 5 NC 4aamk, **p<001, *p<0.05; 5 MC 248Kk, 44p<0.01, “p<0.05.
5 FEG MIMIETH0%ES SBHITM (=10, X £S)
Table 5 Effect of FEG on serum FE content (n=10, X 35)

FE 4-&/(ngmL) AT AR %5 30d
NC 41 18.91+0.28 19.2542.1044
MC 48 11.67H.57%* 13.66:40.98**
FEGH 4 12.014121**  19.56427544
FEG-L 1 11.8940.38** 16.23+1.13
PCH 41 11.9640.66** 18.37+16344
PC-L#1 12.194051** 16.014051

0 T 1 T R o i P =R
WeSSORS < FTEAN TR s BEGPE TN, TR R
AERIR I H, IO B, i SCERCRE R 2 .
% 6 FEG MMEHHIRLAMESRER I S B 89208 (=10,

JE: 5 NC 48483k, **p<0.01; 5 MC 248k, 44p<0.01.
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(3 i B e B, PR SF S BRI ST
JEAR kL, 35 Fias. IERSE R, MC 4R
[f) SF it/ NC 2H(p<0.01). ¥ H 30 d 5, MC
MK SF IR EMET NC 4, ZREASIH#E
X 5 MC 4AHE, FEG-H 1 PC-H 41 SF && &
T+ =i(p<0.01), 5 NCHTLH BEST, KIMANHLL
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IR NS, G0k N T I R b k4 1E
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FEG REMUCEMFEHEXAGIEH TS R
R AEYIR ZRe B, BAHBERIEATAIIZR Z 0,
YR E R ER 2, DR A2 T AR
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Table 6 Effect of FEG on serum sTfR content (n=10, X 15)
STFR 4% /(ng/mL) AT, %5.30d
NC 41 8.7740.83 8.87+1.03
MC 4 12.42+1 01** 12.52+1 09**
FEG-H 28 11.694.13** 9.4241 5144
FEG-L 41 11.5340.77** 9.3740.5344
PCH 4 12.3640 58** 9.2140.664 4
PC-L4 12.15+1 06** 8.93+1.464 4

7E: 5 NC 4i4g 1k, **p<0.01; 5 MC 48k, 44p<0.01.

I3 @) R Bk B B 2 E (Soluble
Transferrin Receptor, sTFR)/& S SHUREAR T F)—Fh
5 IEORE B /K AR v 2 IS IR 24k a7, SR
PR RIEAISEMY, tH i v r sTAR & BAr B s
R ERIAR L, £ 6 B, IEMSERE, MC 4T
TRALA STER WEE L KT NC 4(p<0.01), A i
Ui B B2 AR IR FER i, R IR U™ 5 . J#E 1S 30
d J5, MC 4/ sTFR WKfEH 1252 ng/mL, BlE&T
NC 2H(p<0.01), 15 sR4b T8kl = R4; FEG-H.FEG-L.
PC-H 1 PC-L ZH ) sTFR ¥ BE¥I7E 9.50 ng/mL LAF,
TR T MC 4, Z5 BA Gt 22E (p<0.01), 5 NC
MR ZER, R\SREERMRENEE . FEG nTLLRE
IRIME sTIR & &, ZZMkEh = RES, Xt —B i
B FEG 7697 IDA [M1E FRCRE B b mTRe i fe it
RIS AR PSR S2ER . FEG BIERE PEG TP aE
FF M Fe. Cu. Zn F1 Mn %5 53 i A2E (98 Vi 7¢
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%, PTLAFEG A Hfetteft—emmegnEk, RNk
SEHAECAT R REfS 3 SI AN SF S B LR
STIR &k, ks gt N8 il Jid 20 R A ek i)
W, A ML A e O A AR
R ARl 2GR G BRI A AHERNTE, A
181 FEG REME ST IS5 SRR T A AERT o

3 #ig

5277 i 01 [ W Jis o 22 b ORAg vh 2584 5 IR 1
I G EE & e h T IR i SR A s R
T NARIR WA S 2 U B e SR A o 24 ) 25T 1)
350, A A ISR T A B B RERE A RO G Ak
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