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The Effect of Rehmanniae Radix on Bleomycin-induced Lung Fibrosis

Han-Chon Ryu, Hyung-Gu Rhee, Sung-Ki Jung, Hee-Jae Jung
Division of Respiratory Systemn, Department of Internal Medicine, Collage of Criental Medicine, Kyunghee University Seoul, Korea

Objective : The main purpose of this study was to determine if Rehmanniae Radix has significant effects on lung fibrosis.

Materials and Methods : C57BL/6J mice were devided into three groups. These were the normal group, which were not
treated, the control group, given Intratracheal  instillation(IT) of Bleomycin, the sample group, given IT of bleomycin and
water-extracted Rehmanniae Radix. Animals were sacrificed 14 days after IT treatment. Lung fibrosis was evaluated by
analysis of bronchoalveolar larvage(BAL) total WBC, percentage of macrophage, lymphocyte and neutrophil. This was done
histologically by semiquantitative histological index(SHI) of lung tissue.

Results : The sample group in coparison with control group showed a decrease in the BAL, total WBC, lower percentage of
lymphocyte and neutrophil(p < 0.05) and correspondingly a lower percentage of macrophage(p < 0.01).

The Sample group showed a significant decrease of collagen accumulation with respect to the control group in SHI of lung
tissue(p < 0.01).

INF-y and TL-4 levels in BALF of mice significantly decreased in the control group(p < 0.05).

Conclusions : Results suggest that Rehmanniae Radix has an anti-imflamatory effect and anti-fibrotic effect on the lungs
through decrease of IL4 and total WBC count for not only macrophage, but also lymphocyte and neutrophil. The degradation
of INF-y calls for research beyond the scope of this study.
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Histological Index; SHD)®| &7
Az 4F3 FE 2 2487 ¥she Kremer
= Laxer 5, Lossos § 2 Berkman 52 HHol whel,
A8 2L © Masson s trichrome & 43} H-E &A%
10749} H=2& FAsle] o33 2ol 5EA = SMI
5 533 93
0747 AzA
1013709 Ao A g (weak) BFHS
(inflammation), &3] Al 2} ®]t] (epithelial
hyperplasia) 3 collagen % 2 -3} (fibrosis) 22
2:4~7749) ZA oA w3t & FuE, A3 A £
o] 2 collagen 33 A f-8 &2
3:4~7709) ZA A FEE (moderate)2] B
) 2] B 2D collagen F 2 41 A-3} T
4:4~7709] ZANA A& (strong) EF
collagen 4 2t A 3} #%
50709 2E 2AA 4 JEHS 2
collagen 3] % A4 #-3F &2
7) # M A d o IFN-gamma @ [L42] &%
A A E ) [FN-gamma 2 IL49] &% enzyme
linked immunosorbent assay (ELISA) ¥ & AL8-31 o).
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1. MY LY e o s

Normal 29| #HA A f HYF FFE 006+
0.01 x10%ml ©]1 2™, bleomycino}} o]5te] =4 73}
2 9w A)7] Control Z& 0534007 x106/miZ A5
7}& Uehi Ak Bleomycinoll J g #4 #-3 &
7 &7 1447t RREE % Sample T2 033+
0.04 x106/ml. 2 Control Tl ¥]3}e] 37.7%9] <
AP<0.05) A& WIEF 49 FAE VERIUTH
(Table 1)
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2. HMEY L T Hige] vt

Normal F-¢] #4H e 1} #YF 3 macrophages]
&2 909+1.0 % oI 2™, lymphocyte] H] &2
5.6+0.8 %, neutrophil®] ¥]&& 3.6+02 % o}t
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Table 1. Total WBC Count in Bronchoalveolar Lavage Fluid

of Mice(x10%/mi)
Group total WBC Deciease % P-value
Normal 006001
Control 0534007 -
Sample 0.33+0.04 37 <0.05

P-value means statistical significancy with respect to Control data.

Table 2. Differential WBC Count in Bronchoalveolar Lavage
Fluid of Mice Treated by Intratracheal Instillation of

Bleomycin(%)
Group Macrophage Lymphocyte  Neutrophil
Normal 909+1.0 56108 36102
Control 344145 39.8+6.7 258126
Sample 62.5+£5.9%* 212433%  163+£3.0%

* means statistical significancy with respect to Control data (*; P<0.03, **;
P<0.01).

Bleomycinoll &}sto] #4538 F2AZ Control
& W8 2 macrophage?] B]&o| 344445 %2 A
84 7HA819] oH, lymphocyte?] H] & 39.8+6.7
%2, neutrophil®] B] &L 258+2.6 B2 VA3 F7t
&9 c}. Bleomycinol] 9% #H4-F3 fgad A 14
ol 7} RREE Ed 3 Sample & #¥F F
macrophage ¥]-&°] 62.52+5.9 %& Control 7o H]3}
o] 4294 (P<0.01) YA F7181% 2H, lymphocyte®]
B &L 212433 %=, neutrophil?] B &2 163130
%2 B% Control o H]alad #2l4 (P<0.05) e
74E JepA AT (Table 2)

3. =XEH HEy X|Eo| Ht

#) 22} 9] Masson' s trichrome 94 4% HE g4 A7
o) g 22|84 #&4 A E SHIE Normal 7ol A
E 03402 0]l 2™, bleomycino] 2|3t} HAdH3
£ §22)7] Control & 451028 Ae RE 27
oA A dEuken AA xS v 2 AR
2% o). Bleomycinol) 9} 3 34 78 fEs &4
1497} RREZ £ Sample T2 SHIE= 281042
Control T+l H]3}e] 37.8 %2] {24 (P<0.01)3& &
Zargol 2, A9AE vl 74 E collagen 3
2 A fstel 247} 2= A (Table 3, Fig. 4)



Table 3. Semiquantitative Histological Index of Lung Tissue
in Mice Treated by Intratracheal Instillation of

FoE 01T H2Y HEH

Table 4. IFN-gamma and IL-4 Levels in Bronchoalveolar
Lavage Fluid of Mice Treated by Intratracheal

Bleomycin Instillation of Bleomycin (pg/ml)
Group SHI Decrease % P-value Group TEN-gamma 1L-4
Normal 0.3+02 - Nomal 17.54:3.1 6.0+0.7
Control 45402 - Control 1383114 42.0+3.1
Sample 28+04 37.8 <0.01 Sample 983+13.2% 30.5+3.1%

P-value means statistical significancy with respect to Control data.

Fig. 4. Sections stained with Masson’s trichrome method of
lung tissue in mice treated by intratracheal instillation of
bleomycin (section 1, Normal group; section 2, Control
group; section 3, Sample group).

4. HMHN L] IFN-gamma ¥ IL-49] #5}

Normal 9] #HAH A W IFN-gammat 17.543.1
pg/ml ©] ] 2.5, bleomycin] o}3to] HA %3S f2t
AlZ3 Control & 1383+11.4 pg/mlE 413 Thi-type
immune response®] Z7FE YR ] 2., bleomycinol]
g HAH RS L 7 1497 RREE T
Sample 72 98.3+13.2 pg/ml2 Control T ¥]3}e
24 (P<0.05) 9} Thl-type immune response2| 7+
A% Jehl ook Normal 22| sM & W IL4&
6.0+0.7 pg/ml ©]%] 2 W, bleomycinol] ¢|&}] #HAM&
312 #3AlIZl Control #& 42.0+3.1 pg/ml2 A3t
Th2-type immune response2] F7}5 Vehliglon,

* means statistical significancy with respect to Control data (*; P<0.03).

bleomycinel] g 4 3+ FU3} A 1427 RRE
£ FE43 Sample 72 30.5+3.1 pgmi= Control T
of "jgle] £24(P<0.05) 1= Th2-type immune
response®] 7FAZE LFERN LT} (Table 4)
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