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ABSTRACT

Cham-dang-gui (dngelica gigas nakai) has been used in traditional Korean medicine to treat hemotological dis-
orders. The purpose of this study is to investigate the hematological effects of water extracts of Cham-dang-gui in rats
with anemia induced by iron-free diets. Rats were divided into two groups, a regular diet group (RD) and an iron-free
diet group (FeD). The iron-free diet group was then subdivided into the following three treatment groups: saline (1.0
ml/kgBW/day, FeD8), Cham-dang-gui (1.0 g/lkgBW/day, FeDA), and iron (iron succinylate 14 mg/kgBW/day, FeDFe)
groups. Rats were fed an iron-free diet for 6 weeks to induce iron-deficient anemia, and subsequently underwent the
treatments, during which they were fed an iron-free diet for 3 weeks followed by a regular diet for 3 weeks. Body
weights of the iron-diet groups (FeDS, FeDDA, FeDDFe) were lower than that of RD group. The blood levels of Hgb, Hct,
MCV, MCH and TIBC were significantly higher in RD and FeDFe groups than those of other groups. The water extract
of Cham-dang-gui with iron-free diet has no hematological effects. A regular diet followed by iron-free diets signifi-
cantly increased blood levels of Hgb, Het, and MCH. (Korean J Nty 2007, 40(5): 428~434)
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BW/day, FeDS), ¥dA5F%= (1 g/kg BW/day, FeDA),
HEH =4 (iron-succinylate 14 mg/kg BW/day, FeDFe)
5 37 AT Folet & AAH R 7} dollA] TE Wb
o)z AMelste] AT LA vk FAEA0)E o
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Table 1. Composition of experimental diet (g/kg diet)”

Ingredients Regular diet Iron-free diet
Casein 200 200
Corn starch 397 397
Dyetrose 132 132
Sucrose 100 100
Cellulose 50 50
Soybean oil 70 70
t-Butylhydroquinone 0.014 0.014
Salt mix 357 35°
Vitamin mix 10 10
L-Cystine 3 3
Choline bitartrate 2.5 2.5

1) AIN-93G diet purified rodent diet # 110700 (Dyets Inc., Be-
thlehem, PA, USA)

2) Salt mix composition: AIN-93G salt mix #210025 (Dyets Inc.,
Bethlehem, PA, USA). Calcium carbonate 357 g/kg, potassium
phosphate, monobasic 250 g/kg, potassium citrate H,O 28 g/kg,
sodium chloride 74 g/kg., potassium sulfate 46.6 g/kg, magne-
sium oxide 24 g/kg, ferric citrate, U.S.P. 6.06 g/kg, zinc carbo-
nate 0.63 g/kg, cupric carbonate 0.3 g/kg, potassium iodate
0.01 g/kg, sodium selenate 0.01025 g/kg, ammonium paramo-
lybdate 4H,O 0.00795 g/kg, sodium metasilicate 9H.0 1.45 g/kg,
chromium potassium sulfate 12H.O 0.275 g/kg, lithium chloride
0.0174 g/kg, boric acid 0.0815 g/kg, sodium fluoride 0.0635
g/kg, nickel carbonate 0.0318 g/kg, ammonium vanadate 0.0066
g/ kg, sucrose 209.806 g/kg

3) Salt mix composition: AIN-93G salt mix #215009 (Dyets Inc.,
Bethlehem, PA, USA) Ferric citrate was excepted
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Regular diet [RD, n=12]

Fe-free [FeDS, n=6]

Regular [FeDS, n=6]

Fe-Free diet [n=34]
Anemia induced

Fe-free [FeDA, n=6]

Regular [FeDA, n=6]

Fe-free [FeDFe, n=6]

Regular [FeDFe, n=6]

Fig. 1. Experimental design.
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Treatment peirod

" | RD: Regular diet group, FeDS: Induction of anemia
with Fe-free diet + saline (1.0 mi/kg BW/day), FeDA:

?WKS) Induction of anemia with Fe-free diet + Cham-dang-
BA gui extract (1.0 g/kg BW/day), FeDFe: Induction

of anemia with Fe-free diet + FeBA: Blood analysis.

Table 2. Weight, food consumption and food efficiency ratio of experimental groups

RD"” FeDS FeDA FeDFe
Wt. at 0 week? (@) 333.6 + 19.4%2% 2222 +251% 2163 + 34.7% 225.4 + 24.6™
Wt. at 3 weeks” (g) 358.4 +23.1%" 250.4 + 21.3%® 230.4 + 29.9% 2838 +23.8™
Wt. at 6 weeks” (@) 392.0 + 354" 3228 +11.5% 3153 + 32.6™ 321.0 +262%
Wt. Gain (0-3 wk) (g/day) 1.18 + 0.13° 1.34 + 0.22° 0.97 £ 0.29° 292+ 031°
Wt gain (3-6 wk) (g/day) 1.60 = 0.30° 3.45+ 0.09° 404+ 0.35° 1.77 £ 0.39°
Food consumed (g/day) 231 + 1.5° 16.6 £ 07° 187 + 0.8° 173 + 0.4°
FERY 0.21 £ 0.03° 0.24 + 0.01° 0.21 = 0.01° 0.22 + 0.02°

1) RD: Regular diet group. FeDS: Induction of anemia with iron-free diet and saline treatment (1.0 mi/kg BW/day). FeDA:
Induction of anemia with iron-free diet and Cham-dang-gui extract freatment (1.0 g/kg BW/day). FeDFe: Induction of anemia
with iron-free diet and iron supplement (iron-succinylate 14 mg/kg BWday)

2) Values are mean =+ SD

3) a, b: Significantly different among the 4 experimental groups. A, B: Significantly different according to the time of experi-

mental periods

4) 0 week: Starting time of experiment. 3 weeks: Fe-free diet for 3 wks + treatments (saline, Cham-dang-gui extract, iron supple-
ment). 6 weeks: Fe-free diet for 3 wks + regular diet for 3 wks+treatments (saline, Cham-dang-gui extract, iron supplement)

5) FER: Food efficiency ratio = final body weight (g)
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2 (hematocrit, Het), 3+ A8 €4 (mean corpuscu-
lar volume, MCV), ¥+ A8 24 (mean corpuscu-
lar hemoglobin, MCH), H#&d182 4 5% (mean
corpuscular hemoglobin concentration, MCHC) & A&
HANAFE 712E (automatic blood cell counter, Sysmex
NE 8000, Toa Medical Electronics Co., Japan) & AR
3lo] =481}t A4e5S (Total iron binding capacity,
TIBC) 2 A& 43FsHt217] (Hitachi 747. Hitachi Co., USA)
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TolA] frelAow AlFo] wgkont Hits AKX FeDFe
T (283.8 £23.8 g)¢] FeDST (250.4 *+ 21.3 g) ¥} FeDA
T (2304 +29.9 gl HiME AFel FofHo® FA
e (p <0.001). 28y 25 dnkrlolE 357 A
FshdA saline, #37 FEFE 2 HiE HFAE Folst
A 67 0l= FHIEAolE AFHS FeDS, FeDAYT,
FeDFewollA 22} 322.8 + 115 g, 315.3 + 326 g,
321.0 £ 26.2 g = AT Aol7} glolonvt Ad Ay
AutkAo]E AF e RDT (392.0 £ 35.6 g) ol sl
Fo)F oz Yttt (p < 0.001). Ao] AF e Unkao]
S A3 7 (23.1 £ 1.5 g/day) oA Bt FEE20)E
AFHsE Al (3 16.6 = 0.7 g/day, 18.7 £ 0.9 g/day,
17.3 + 0.4 g/day) ollF] EF ] 0% bhgtor} 2lo]g
2 gl 2791 2pol7t glslt
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FeDFeollA Z47} 32.3 + 3.0%, 30.2 + 5.8%, 32.2
3.0%%E B ol o® wgkow AR A Wdo]
Ty & FEHEA0lE AFshaA FEAFEEY HER
FAE FoIst 3FAClE FE BF& AlZ] FeDFeollA]
1 56.9 + 2.8%E oA FRENE B o H(p<0.001),
saline¥} FI7] FE2ES F9I3 FeDST3% FeDAT-2 7+
7} 35.7 + 3.5%, 36.9 + 4.6%% 3=FI7} VERtA] &
gkt 3k, A3 65 & FEAo] tial dnkAlo]s} sa-
lineS A3t FeDSwy dvtbAol9) Ay FEES 4
F3t FoI3t FeDAT oM 212} 55.9 + 7.4%, 50.3 +
8.3%= 9249l 3EgIE Hol HERFAE AFHA7]
FeDFet 7= Zo]7} §lS1th

HF FAREEN w5 A8AZ A] dikdolE A3 %
RD¥ 15.5 +£ 0.6 g/dlo] vlal) FAREAlo|2 HEAFPA

WYS F5gt W1 it (FeDS; 7.2 £ 7.6 g/dl, FeDA;
6.8 £1.4 g/dl FeDFe; 7.3 £ 0.8 g/dl)oﬂ A B oA
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! ) AF et FGNFEE ERFAS Foldt 354
S Aol A AlE A ukAelE A3H % RDT 49.4
) = HAEHZFS A7 FeDFed oA 14.7 = 0.8 g/dIZ <
+ 2.4%°] vl FEE2olE AdH S FeDST, FeDAT, ‘
Aol FEFIE HPYOo(p<0.001) FIH] FEES F
Table 3. Hematological parameters of experimental groups
RD" FeDS FeDA FeDFe
Het” (%) 0 wk” 494 + 2.4 323+ 3.0% 302+ 58%° 322+ 30%
3 wks” 511+ 0.7% 357+ 35% 369+ 4.6° 56.9 £ 2.8
6 wks” 47.6 £ 4.3 559 + 7.4% 503+ 83" 559 + 7.4
Hgb* (g/dl) 0wk 155+ 0.6 72+ 7.6% 68+ 1.4% 73+ 08
3 wks 159 + 0.3 7.5+ 0.9% 7.6+ 1.1% 147 + 08
6 wks 14.6 = 1.5 135+ 1.3*% 143+ 1.7 150+ 1.3*
MCV* (f) 0 wk 60.5+ 1.9 398+ 1.1% 396+  1.6™ 398+ 1.1%
3 wks 579+ 1.3* 375+ 1.1% 378+ 08> 57.7 + 3.0
6 wks 588 + 4.5 589 + 6.3% 607 + 2.1 622 + 43"
MCH* (pg) 0wk 19.0 = 0.9 89+ 0.5% 8.7+ 0.9% 9.1+ 0.6~°
3 wks 18.0 = 0.4 7.8+ 0.3° 78+ 0.6% 149 + 1.3
6 wks 178+ 1.6 143+ 10" 150+ 0.7% 182+ 0.8
MCHC” (g/dh) 0wk 314+ 13" 225+ 0.9 25+ 20" 227 £ 1.3°
3 wks 312+ 03" 232+ 41 206+ 1.2 258+ 1.0%
6 wks 30.6 + 0.6 243+ 1.1% 246+ 08 293+ 1.9
TIBC* (pg/d) 0 wk 496.7 + 53 815.3 + 39.1° 787.6 + 116.1" 855.8 + 21.4%
3 wks 4753 + 33.4™ 713.0 + 51.7* 7848 + 4.9 632.0 + 62.4®
6 wks 498.0 + 74.0” 587.0 + 65.9° 586.0 + 42.8% 488.0 + 46.3%
1) RD: Regular diet group. FeDS: Induction of anemia with iron-free diet and saline tfreatment (1.0 mi/kg BW/day). FeDA: Indu-

ction of anemia with iron-free diet and Cham-dang-gui extract treatment (1.0 g/kg BW/day). FeDFe: Induction of anemia with
iron-free diet and iron supplement (iron-succinylate 14 mg/kg BWday)

2) Values are mean = SD

3) a, b: Significantly different among the 4 experimental groups. A, B: Significantly different according to the time of experi-

mental period.

4) Hct: hematocrit, Hgb: hemoglobin, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean
corpuscular hemoglobin concentration, TIBC: total iron binding capacity

5) 0 week: Starting time of experiment. 3 weeks: Fe-free diet for 3 wks + treatments (saline, Cham-dang-gui extract, iron supple-
ment). 6 weeks: Fe-free diet for 3 wks + regular diet for 3 wks+freatments (saline, Cham-dang-gui extract, iron supplement)
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57 AEHZAE FoIgt ¥ 67Aell= FeDS 58.9
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fro)Ael s EgHE BtHp <0.001).

i AT AAMCH) oX = AZAIZE A RDT 19.0
+ 0.9 pgell vlal] FAwAo|2 ARdPY WES st
FeDS, FeDAT, FeDFedlA& 8.9 = 0.5, 8.7 = 0.9,
9.1 = 0.6 pgo= BF oA o vigron HAAA
W8S FE3t & FEEo)E AFshar] HARRFS Al
FeDFeollA+= 14.9 + 1.3 pgo & f29J4Ql 3|55}
HO(p <0.001) FEEAolE AHsAA
FES FoI3 FeDATIAM= 7.8 £ 0.6 pgC & 3|54
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FEEY EEAZAE Folst A3 65740l FeDA
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E H3t (p<0.001). H=gk YHkdlolnks: A s FeDSw
oME 14.3 £ 1.0 pgl & 3EGIE B} (p<0.01).

A AT A4 5% (MCHO) = A8z A| RDT
31.4 £ 1.3 g/die]] nlal] F-Eit2o]= MEe F3k FeDS
T, FeDAT, FeDFew ol 22,5 £ 0.9, 22.5 £ 2.0,
22,7+ 1.3 g/dlo® BF {FeJA 0= st} (p<0.05). &
FA9A W8S FEd & FERolE FdAFE=ES
ARRFAE FoIgt 354l FeDS+, FeDAT2 20.9
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o} AT (p <0.001).
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