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[Abstract] Objective To explore the effect and potential mechanism of Guiqi Yiyuan ointment on rats injured by
bystander effects of *C* radiation. Methods A total of 70 Wistar male rats were randomized into the following groups (n=10):
blank control group, radiation 24 h group, Guiqi Yiyuan ointment + radiation 24 h group, Guiqi Yiyuan ointment 24 h group,
radiation 7 d group, Guiqi Yiyuan ointment + radiation 7 d group, and Guiqi Yiyuan ointment 7 d group. Fourteen days before
irradiation, rats in the groups with Guiqi Yiyuan ointment treatment received the same volume and concentration of Guiqi Yiyuan
(E£TH] HEZEARPEEEA(81460695); IR RFEIE 4 (2016M602887) 5 Hli & B 2558 O IR (2y 2x-2020-2x17)
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ointment. Other rats received the same amount of normal saline. After 14 days, the right lungs of each radiation group and the Guiqi
Yiyuan ointment + radiation group were irradiated with a single 4 Gy '*C*" beam (exposing only the right lung). The blank control
group and each Guiqi Yiyuan ointment group were not irradiated. Rats in each group were sacrificed at different time points such as
24h and 7 d, and lung tissues were collected. The histology of the left and right lungs of each group was examined by HE staining.
The mRNA and protein expression levels of TGF-B, and p-Smad3 in the left and right lung tissues were quantified by Q-PCR and
Western blotting, respectively. Results HE staining results showed the normal structure of the right lung alveoli of blank control
group and each Guiqi Yiyuan ointment group. In radiation 24 h group, the alveolar septum of both lungs increased with inflammatory
cells infiltrated. In Guiqi Yiyuan ointment + radiation 24 h group, both lungs showed some broken alveolar septum and some
infiltrated inflammatory cells. In radiation 7 d group, the alveolar septal fissure was obvious, the alveolar cavity expanded irregularly,
the inflammatory cells infiltrated, and the degree of infiltration in the left lung was lighter than that in the right lung. In Guiqi Yiyuan
ointment + radiation 7 d group, there was no fibrous hyperplasia, no congestion in the alveolar cavity, and the degree of left lung
injury was lighter than that of the right lung. Q-PCR and Western blotting results showed that compared with blank control group,
the expression levels of TGF-3; mRNA and protein in the left and right lung tissues of rats in radiation 24 h group and radiation
7 d group increased (P<0.0S), the expression level of p-Smad3 protein increased (P<0.05), the expression level of Smad6 mRNA in
the right lung decreased (P<0.0S), and the expression level of Smad6 mRNA in the left lung increased (P<0.0S), the expression of
Smad6 protein decreased in the left and right lung tissues (P<0.05), and the expressions of TGF-B, mRNA and protein in radiation
7 d group were higher than those in radiation 24 h group (P<0.05), and there was a time effect. The expressions of TGF-; mRNA
and protein and p-Smad3 protein in the left and right lungs of rats in Guiqi Yiyuan ointment + radiation group decreased, while the
expression of Smad6 mRNA and protein increased (P<0.05). Conclusion Guigi Yiyuan ointment has a protective effect on rats
with bystander effects of radiation. The mechanism may be related to the downregulation of TGF-3, and p-Smad3, but increased
Smadé6 in the left and right lung tissues.

[Key words] radiation-induced bystander effect; lung injuries; Guiqi Yiyuan ointment; *C®* beam radiation; transforming
growth factor-B,; Smad protein
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Tab.1 Conversion coefficient and calculation method of Guigi Yiyuan ointment administered dose
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Fig.1 Pathological changes in left and right lung of rats in each group (HE x 200)
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R3 HUARBEATHLPTGE-B,. Smadé mRNAZRIAIK- L (R+s, n=10)
Tab.3 Comparison of TGF-B, and Smad6 mRNA levels between right and left lung tissues of rats in each group (x+s, n=10)

3 Smad6 TGE-B,

- A it i A it 2t

Y EPOpiiE) 1.00 + 0.00 1.00 * 0.00 1.00 * 0.00 1.00 % 0.00
FR5T24 hil 0.45 + 0.04" 1.02 +0.03" 1.44 + 0.04" 1.22 +0.03"
VI EE #5 CF +5R 24 hel 0.69 =+ 0.03® 1.33 +0.07® 1.34 +0.05® 1.18 +0.02®
VA EE 45 G 24 hif 0.97 +0.01" 1.58 +0.07% 1.10 + 0.03" 0.99 + 0.02"
7 a4l 0.37 = 0.07" 1.13 = 0.06" 1.50 + 0.04® 1.32 +0.040®
AR CHE RS d4 0.66 +0.02% 1.56 = 0.09V® 1.25 = 0.05P® 1.20 +0.019®
IHEE R0 7 dd 0.98 +0.02"" 1.67 +0.06" 1.03 +0.03" 1.04 +0.03"

TGF-B,. Fe bR HT-B,; S AXIRA AL, (1)P<0.05; Siabf24 hdlHE, (2)P<0.05; SHRE4T7 d41HE, (3)P<0.05.
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Fig.2 Expression levels of TGF-B,, p-Smad3, and Smad6 protein in left and right lung tissues of rats in each group (Western blotting)
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Tab.4 Comparison of the expression levels of TGF-3,, p-Smad3 and Smad6 protein in left and right lung tissues among rats in each

group (xts, n=10)

131 p-Smad3 Smad6 TGEF-B,
Fi i 2 fii Fi it 2 fii Fifii 2 fii

25 X IR 0.50 + 0.05 0.47 +0.03 0.96 + 0.02 1.03 +0.03 0.61 +0.03 0.74 £ 0.02
iR 5h24 hal 1.27 +0.04 1.12 = 0.07% 0.31 +0.08" 0.35 +0.02% 1.05 = 0.02% 1.26 = 0.06"
IHE 2 OB+ 2402l 1.01£0.037?  0.88+0.02Y%  062+0027?  046+0.02Y%  075+0.03"?  1.05+0.020?
IH R 24 hell 0.80 + 0.05" 0.75 +0.03" 1.04 +0.04" 1.13 +0.02% 0.38 +0.03" 0.59 +0.03"
hRat7 a4 1.25 +0.05" 0.94 +0.02" 0.44 +0.06" 0.45 +0.19" 1.10 £ 0.047®  1.38 +0.04®
JATE U + R 57 d4H 0.91£0.06"% 079 £0.02"%  053+007"Y  0.6220117%  081+002"Y  1.12£0.0207
TR 7 A 0.73 +0.03" 0.39 £ 0.06" 1.10 = 0.04" 1.20 = 0.03" 0.42 +0.07% 0.71 +0.05"

TGE-B,. bR N F-B,; a5 AN IR, (1)P<0.05; ShEff24hdl i, (2)P<0.05; Hfaht7 d4IHE, (3)P<0.05,
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